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denepanpHas pabodas mporpamma 1o yueonomy mpeamety «Dusmka» (6a30BbIi
ypoBeHb) (mpeamerHas oOnacth «ECTeCTBEHHO-Hay4dHBIE TIpPEAMETHI»)  (masee
COOTBETCTBEHHO — Iporpamma 1o (pusuke, pu3uka) BKIFOYACT MOSICHUTEIBHYIO 3aITUCKY,
cozepkaHre 0Oy4eHUs, TUTAHUPYEMBIC PE3yJbTaThl OCBOCHHS MPOTPaMMBbI IO (hH3HKE,
TEMaTUIeCKOe TUTAHWPOBAHHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHUN K pe3ylpTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOU 00Opa3oBaresibHOM mporpaMmsbl, mnpeacraBieHHbx B I'OC OO0, a Takxke
¢ yuétoM ¢enepaiabHOi paboueli mporpamMmel BocnuTanus 1 Konuenuum npenoiaBanus
yueOHoro npeameta «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (OpMUPOBaHUE
€CTECTBEHHO-HAYYHON IPpaMOTHOCTH OOYYaIOLUXCSl U OPraHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OocHOBe. B mporpamme mno (pu3uKe YUHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUYHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

[Iporpamma mo ¢Qu3uKe ycTaHaBIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojgam oOydeHus (Mo Kjaccam), MpejiaraeT NPUMEPHYIO IMOCIeI0BaTEeIbHOCTD
U3Y4YEHUs! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUSA U yuére
BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4yaeMbIX XUMHEH, Ouosioruei, actpoHomue u (usnyeckod reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpaA, TNPEAOCTaBIsIeT HauOoJiee SCHbIE
oOpa3ipl MPUMEHEHHs] HAYyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 TIaBHBIX 3a7ad (PU3WYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETro
o0pa30BaHusi COCTOUT B (GOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPHU3YIOIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4HO OOBSICHATD SBJICHHS,

OLICHMBaTh M  IOHUMATh OCOOCHHOCTM  HAy4YHOIO  MCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCIIOJIb30BaTh HAy4YHBIE JTOKa3aTesIbCTBA
JUTSI TIOJTYY€HUST BBIBOJIOBY.
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Lenu n3yyenus UMK Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHUsI ONPEIEICHbI
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «Ddusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, peaTU3yIOIMUX OCHOBHEIE
oOmeoOpa3oBaTeibHbIE  IPOrpaMMbl,  yTBepkAEHHOW  pemeHuem  Kosmeruun
MunucrepcTBa npocsemnienus Poccuiickoit @eaepanmu (mpotokon ot 3 aexadps 2019 r.
No T1K-4BH).

Henu uzydyenust u3uku:

npuoOpeTeHre MHTEepeca W CTPEMJICHUS OOYy4YalomMXCs K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUNA O HAYYHOM METOJe¢ TO3HAaHUA W (HOPMHUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOeHHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE TPEJACTAaBICHUN O POAU (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTH;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cepax Oyaymiend npodeccuoHaIbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUMU.

JlocTikeHre 3TUX 1efied MporpaMMbl 1Mo (PU3MKe Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus 00ECIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

MpUOOpETeHUE 3HAHUN O JUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHMM ONHUChIBAaTh M OOBACHATH (PU3MUECKHE  SBICHUS
C UCIOJIb30BAHUEM TOTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUINNX PACUETHBIX 3a/1ady C HCIOJIb30BaHUEM
buznyeckux Mojiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad;

pa3BUTHE YMEHHH HAOMIOIAaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
nabopatopHble PabOTHl W AKCHEPUMEHTANIbHBIC MCCIIEIOBAaHUSI C HCMIOJb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TIPUEMOB padboThl ¢ HHGOpMaALIUEeH (PU3NUECKOTO COAEpKaHUS, BKIIOYAsI
uHOOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHAIU3 W KPUTUYECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O c(epamu npodecCHOHAIBHOM JEATCIbHOCTH, CBS3aHHBIMH
C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha JOCTHXKCHUSIX
(bu3MYeCcKO HAyKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBanusi oTBoauTcs 238 yacoB: B 7 kijacce — 68 uacoB (2 yaca B HeIemo),
B 8 kitacce — 68 yacoB (2 uyaca B Heqenmo), B 9 kinacce — 102 yaca (3 yaca B Hezelno).

[Ipenyaraemsliii B mporpamme mo Gu3HKe IepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNlb JelaeT BbIOOp MPOBEIACHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
OoOy4JaronMxcsi, CIHUCKa DJKCIEPUMEHTANbHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMeHa M0 (PU3HKE.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC
Paznen 1. ®usuka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPA
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3HUECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnuuHbl. M3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs n3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKd  HU3Y4alOT  IPHUPOAY.
EcTecTBEeHHO-HaYUYHBIN METOJ] IO3HAHUS: HAOII0EHUE, TIOCTAHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT M0 IPOBEPKE TMIIOTE3, O0BICHEHUE HAOII0AaEMOTO
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIE, SJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckre MpUOOPHI U MPOIIETypa MPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U IIU(PPOBHIM
pUOOPOM.

JlabopamopHwvie pabomul u onvimol

OrnpenesneHue 1EHbI ACJICHUS IIKabl U3MEPUTEIBHOTO MprUdopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepOB MalbIX TE.

N3MmepeHue TemnepaTypbl PYU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JHUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue yactul] BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YACTHIL] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nuddysus. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTKEHNE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, >XUAKOCTEH H TBEPABIX
(KpUCTaIIMYecKUx) Tea. B3auMocBsi3b MEXKIy CBONCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Ha6nronenue nuddysun.

HaOnronenue sBieHui, OOBACHSIOMMXCS MPUTHKEHUEM WIA OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.
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JlabopamopHwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIOIb30BaHuEM (oTorpaduii).
OnbITH IO HAOTIOJEHUIO TETIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMoO/ieiicTBHeE TeJl

Mexanunueckoe ABrxeHue. PaBHOMepHOE U HEpaBHOMEPHOE JABMXeHHE. CKOPOCTh.
Cpenusis CKOpOCTh IMPY HEPABHOMEPHOM JABUKEHUU. Pacu€T myTH ¥ BpEMEHH JBUKECHMUSI.

SIBnienne nHepunu. 3aKOH MHEPLMHU. B3anmoaeicTBIE TEl KaK TPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Tena. [IIoTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.

Cuita kak XapakTepucTuka B3auMoaeucTsus Ten. Cuiia ynpyroctu M 3akoH I'yka.
N3Mepenne Critbl C MOMOIIBIO AUHAMOMETpPA. SIBJIECHHE TATOTCHUS U cuila TskecTH. Crna
TSDKECTU Ha Jpyrux IaHerax. Bec tena. HeBecomocTs. CokeHue CuJl, HalpaBICHHBIX
nmo oaHou mpsiMou. PaBHonencTByromas cwi. Cuna TpeHus. TpeHHe CKOJbXKEHUS U
TPEeHUE NOKOs. TpeHne B Npupoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHM4ecKoro IBM>KEHHUS Tela.
N3mepenne CKOpoCTH MPSAMOIMHENHOTO JBUKEHUS.
HaOnronenue siBieHUs] THEPIUU.
HaGnronenue u3sMeHeHus CKOpOCTH MTPU B3aUMOJACICTBUU Tell.
CpaBHeHHE Macc 110 B3aUMOJEHCTBUIO TEJI.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIApUKA B KUIKOCTH, MOJEITU
IEKTPUUECKOTO aBTOMOOWIISI M TaK JaJiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUSI OpyCKa HIIM IapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh PACTSHKEHUS (Iedopmariun) mpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT Beca Tela
U XapakTepa CONMPUKACAIOIIUXCS ITOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hasnenue. CrocoObl yMEHBIIEHUS W YyBEIWYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JJaBJICHUS raza oT 00béMa, Temnepatypsl. [lepenaua naBiaeHust TBEPIAbIMU
TeIaMH, SKMAKOCTSAMM M Taszamu. 3akoH Ilackamsa. IlHeBMaTHMueckue MalIMHBL
3aBUCUMOCTb JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['MapocTaTMueckuid mapajokc.
Coobmraromuecst cocyabl. [ napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CYIIECTBOBAHUS
BO3QylIHOW 00osouku 3emau. OnbiT Toppuuemu. M3mepenne atMocpepHOro
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JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOrO AABJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

JlelicTBUE KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/bl.

['mnpasnrueckuu mpecc.

[IposiBneHune nericTBus aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAOIIEH CHIIBI OT 00bEMaA MOTPYKEHHONW YaCTH TeJla U
IJTIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue T1UIaBaHusl TeN: IUIABAHUE WA TOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUSI IIJIOTHOCTEN TeNa U KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT O00BEMA MOrpYyKEHHOU
B KUJKOCTb 4aCTH TEJA.

OnpeneneHue BBITAIKUBAIONIEN CHUJIBI, JIEUCTBYIOLIEH HA TEJO, NOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBHCUMOCTM BBITAIKMBAIOIIEH CHJIBIL, JEUCTBYIOIIEW HA TEJO
B )KUJKOCTH, OT Macchl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
XKUIKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYUPOBAHHUE JIOAKA M OIPEACIICHHE €€
rpy30N0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIrusi

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
peruara. [lpumeHeHnue mpaBwiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUJIa MEXaHUYECKOM SHEPTUH B IPYTrOM. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

JlabopamopHwvie pabomul u onvimol

Onpenenenre pabOTHl CHIIBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHHM Teja
10 TOPU30HTAIILHOM TOBEPXHOCTH.

HccnenoBanue ycioBHid paBHOBECHS pblyara.
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N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.
N3yuyeHune 3ak0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3gen 6. TemioBble ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenn TBEPAOro, KUAKOTO M  Tra3000pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrannmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, JKUIKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaurBaHue
Y KaWUISIPHBIC ABJICHUSA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHUKEHUS YaCTHULI.
Buytpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBepiieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTb, KOHBEKIUS,
U3IIy4YCHHUE.

KonuyecTBo TemuoTel. YenpHas TEIUIOEMKOCTh BellecTBa. [emiooOMeH H
TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YAenbHas Teruiota IuiaBieHus. [lapooOpazoBanue u
koHgeHcauusa. Mcnapenue. Kunenue. VYaenbHas TemioTa mapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemnoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEIbl.

3aKOH COXPaHEHHUsI U ITPEBPALLECHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.
Ha6nronenue nuddysun.
Habmronenue siBeH CMadyuBaHUS U KaIWJUIIPHBIX SIBICHU.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHue naBieHuss raza MNpu HU3MEHEHUHM O00BEMAa W HarpeBaHUU WM
OXJIAXKICHUU.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUHN PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMUYHBIX BEIIECTB.
HabGmronenne kumeHus.
HabmnroneHue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.
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Moenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH M TBEPABIX
TeJL.

Ornpenenenue AaBiaeHUs BO3AyXa B OalJIOHE MIIPUIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMma u
HarpeBaHus WIH OXJIAKICHHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHus: BHyTPEHHEW SHEprUu Tela B pe3yJibTaTe TeIIonepeaun
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue siBieHUs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHOW U ropsuei
BOJIbI.

OnpeneneHrue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJON MpH TEIIOOOMEHe
C HArpeThIM METAJUIMUECKUM LIMIHHAPOM.

OnpenenenHne y1eapHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

OrnpeneneHrne OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TEIOTHI ILUIABJICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJIEHUSI

Onektpuzanus Ten. J[Ba poaa 3IEKTPUYECKUX 3apsAloB. BiammojelcTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aMMOICHCTBHSI 3apPSKEHHBIX TEJl
OT BEJIMUMHBI 3apAJI0B U PACCTOSHUS MEXKY TEIaMH).

OnekTpuueckoe mnone. Hanpspk€HHOCTE  dnektpuueckoro mnoss.  [IpuHiumn
CYINEPIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenun »snekTpuueckux 3apsioB. DJIEMEHTApPHBIA AIEKTPUUYECKUN  3apsi.
Crpoenne atoma. IIpoBOAHMKN M NHUAIEKTPUKH. 3aKOH COXPAaHEHHS JIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
IOCTOSIHHOTO TOKa. JIeHCTBHS SJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIEJIBHOE COINPOTHBIICHHE BellecTBa. 3akoH Oma I y4JacTKa LIETIH.
[TocnenoBaTenpHOE M TAPAJLIEIBHOE COEMHEHUE TPOBOIHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—JleHua. DnekTpuueckue
LENU U OTPEOUTENN dIEKTPUUECKOM dHEpruM B 0bITy. KOopoTkoe 3aMbIkaHue.

IlocTostHHBIE MarHWThl. B3auMOAEWCTBHE ITOCTOSIHHBIX MarHuToB. MaraurHoe
nosie. MarHuTHoOE 1oje 3eMJIM U €ro 3HauYeHue JUIsl )KU3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpruMEeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcnosib30BaHWE AICKTPOABUrATEE B TEXHUYECKMX  YCTPOMCTBaxX M
Ha TPAHCIOPTE.

Onbitel ®Dapanes. SIBIeHHE 3IEKTpOMarHUTHOM HHAYKUMHU. IlpaBuino Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIIEKTPOCTAHITUU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa poaa aNEKTPUUECKUX 3aPSAI0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKY U JUATIEKTPUKH.
MoaennpoBaHre CUIIOBBIX JUHUAN SJIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTIOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3psi.
N3mepenne cuitbl Toka aMIepMeTPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzaumoelicTBr€E TOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje Toka. DIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEb MMOCTOSIHHOTO TOKA.
HccnenoBanue siBIIeHUS DIEKTPOMAarHUTHOW HHAYKIIHH.
OnbiTel @apajes.
3aBUCHUMOCTh HANPABJIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHUI €r0 BOSHUKHOBEHUS.
DJIEKTPOre€HEePaATOP MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO DJIEKTPU3AIUH TEJl MHAYKIINEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO MO HA MPOBOIHUKU U AUDJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOM IIEMU TOCTOSHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenne u peryImpoBaHUE HAMPSHKESHUS.
HccnemoBanne  3aBUCHUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT COTIPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
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OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro0 JJIMHBI, INIOMAAU [TONEPEYHOT0 CEYEHUS U MaTeEpHaIa.

[IpoBepka npaBuia CIOKEHHS HAMPSKEHUN MPU MOCIEAO0BATEILHOM COECAUHEHHUU
JIBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaLIEIbBHOM COEITMHEHUHN PE3UCTOPOB.

Onpenenenre pabOThI 3JAEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CWJIbI  TOKa, MAYLIErO 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3acieHUHN.

Uccnenosanue necTBUs 31EKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTYIIKU
C TOKOM U MarHuTa OT CUJIbI TOKA M HaIlPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenue KII] anexkTpoaBuraTenbHON YCTAHOBKH.

OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMH: UCCIIECIOBAHUE
M3MEHEHHUI 3HAUYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexanunueckoe  JABWKEHHE. MarepuaiibHas  Touka. (CucremMa  OTCYETA.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiMHEHOE ABWKEeHHE. CpenHssi U MIHOBEHHas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckOpeHHOE TIpsiMOJTMHEHOe JABKeHne. CBOOOAHOE MaIcHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBMKEHHE TO OKpyxHOcTH. [lepmon m yacrora oOpamieHus.
JInnerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HprotoHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHUSL.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
Jemxenue minanetr Bokpyr Connua. IlepBas kocmuueckast ckopocth. HeBecomMocTh u
MEPETPY3KHU.
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PaBHOBecue wmarepuanbHOll TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3MeHeHne wummysnbca. MMIynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE ABMKEHUE.

Mexannueckass paboTa U MOIIHOCTb. PaboTa cui TsHKECTH, yNpyrocTH, TPEHHUSL.
CB3b sHepruu U padotsl. [loTeH1nanbHas SHEPIrUs Tea, MOAHITOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHeprus cxarou npyxkuHbl. Knnetnueckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Ha6nronenne MexaHn4eCcKoro JBMKEHUS TeIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHeHUE MyTEN U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mMepenune CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKECHUS.

Hab6nronenue nBrkeHus Tea o OKpy>KHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUN, MPOUCXOAIIMX B CHUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUM OTHOCUTEIHHO KaOWHEeTa
bu3uKH.

3aBUCHUMOCTh YCKOPEHHUS T€Na OT MACChl TeNa U IEUCTBYIOLIEH HAa HETO CUJIBI.

HaOnronenue paBeHcTBa CUII MPU B3aUMOJICUCTBUU TEJL.

N3meHneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[TpeobpazoBanus SHEPTrUU MPU B3aUMOCHCTBUU TEJL.

CoxpaHeHre uMIyJibca MPU HEYIIPYTOM B3aWMOICCTBUHU.

CoxpaHeHue UMITYJIbca IpU aOCOJIIOTHO YIIPYTOM B3aUMO/ICHCTBUM.

Ha6nronenue peakTMBHOTO JABUKEHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTHH NPU CBOOOTHOM IaJIEHUU.

CoxpaHeHnE€ MEXaHWYECKOM OHHEPruM MpPH JBUKECHUU Teaa TOJ JIEUCTBHEM
MPY>KUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpympoBaHue TpakTa JyIsl pa3roHa W JAJIbHEHIIIEr0 PaBHOMEPHOTO JBMYKCHUS
IIapUKa WIA TEeTIEHKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JABWKCHUS IIapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TTPH PAaBHOYCKOPEHHOM JIBHYKCHHH
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEIN, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

12
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUSI.

Onpenenenue k03¢hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenne paOOTBl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEIMOJABUYKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexanndyeckue K0J1€0aHUS U BOJTHBI

KonebarenbHoe npmwkeHune. OCHOBHBIE XapaKTEPUCTHUKHU KoJIeOAHUM: TEPHO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKuid W TNPYXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM MPHU KOoJeOaTeIbHOM JBUKCHUU.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTH €€ pacnpocTpaHECHHs. MeXaHM4YeCKue BOJHBI B TBEPAOM TeEIIE,
CEHCMMYECKHE BOJIHBI.

3ByK. I'poMKocTh 3Byka W BbIcOTa TOoHA. OTpakeHue 3Byka. MHPpa3Byk wu
YIBTPa3BYK.

Jlemoncmpayuu
HaGnronenue xosne6anuil Tes o AEHCTBUEM CUJIbI TSKECTH U CUJTbI YIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
Habmronerue BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenne npoaoibHBIX U MOMEPEUHBIX BOJH (Ha MOJIENHN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

OmnpeneneHre 4aCTOTHI M IEpHO/Ia KoJIeOaHUH MaTEMaTHICCKOTO MasSTHHKA.

Omnpenenenre 4aCTOTHI M EpUOa KOJIEOAaHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEpUO/a KOJEOAHWI TOJBEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepUoJa KoOJIeOAHWUH TIPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Tepuoa KoyieOaHuid Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJIeOaHWW TPYKUHHOTO
MasiTHUKa OT MaccChl Tpy3a 1 KECTKOCTH MPY>KUHBI.

H3mepenue yckopeHus: CBOOOTHOTO TaICHHUS.

Pa3nea 10. DiieKTpoMarHuTHoOE MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI

13



denepanbHas padouas nmporpamma | dusnka. 7-9 kinaccel (0a30BbIi YPOBEHB)

DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne cBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pa3nen 11. CBeToBbIe ABJIEHUS

JlyueBas monenp cBera. Mcrounumkn cBeta. lIpsMonuHeliHOE pacrpocTpaHEeHue
ceeta. 3armeHuss Connua u Jlywel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

IIpenomnenue cBera. 3akoH InpesloMieHuss cBera. llosHoe  BHyTpeHHee
oTpaxkeHue cBera. VCcrmoap30BaHHE MOJHOTO BHYTPEHHETO OTPAa)KEHUS B ONTHYECKHUX
CBETOBOJAX.

Jlunza. Xox nmydeit B nuH3e. OnTudeckas cucrteMa (oroarnmnapara, MUKpPOCKOIa U
Teneckona. I'ma3 kak ontuyeckas cucrema. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. Onbitel HetoToHa. Cri0’KeHNEe CTIEKTPaIbHbBIX
1uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon iaydeil B coOuparoiiei JInH3e.
XO0J1 Tydeu B paCCEUBAIOLIEN JIMH3E.
[Tomyuenue n300paskeHUi C MOMOIIBIO JIUH3.
[Tpuntun neiictBus Goroanmnapara, MUKPOCKOIIAa M TEIIECKOTIA.
Mopenn riasa.
Paznoxxenue 6eyoro ceeTa B CEKTP.
[Tomy4yenue 6emoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKCHHS CBETOBOTO JIyda OT yrJjia IacHusI.
M3ydeHne xapaKTepUCTHK M300paskeHUs IIpeIMEeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTJa MPEJIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJIeHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenune n3o00paxeHut C MOMOIIBIO COOMPAIOIIECH JINH3HI.
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Omnpenenenre (OKYCHOTO pACCTOSHUS U ONTHYECKOUN CHITBI COOMPAIOIIEH JTHH3BI.

OnbITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITH 0 BOCIPUATHUIO 1[BETA MIPEIMETOB MPU UX HAOIIONCHUU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

Omnswitel Pezepdopna u mnmaHetapHas monenb aroMa. Mogenbs atoma bopa.
Hcnyckanue v norionieHue ceeta aroMoM. KBaHThI. JInHeYaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnas monens atomHoro sigpa. M3oronsl. PagnoaktuBHeie nipeBpanienus. [lepron
IIOJTypacIiaia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOIO YUCEN. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUNM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOMICHUS.
CrekTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYUCHUH.
Peructpanus uzinyueHust IpupoOaHBIX MUHEPATIOB U MTPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nroaeHue CIuIONIHBIX ¥ IMHEHYAThIX CIICKTPOB M3TyUYCHUSL.

HccnenoBaHue TPEKOB: M3MEPEHHME SHEPTUM YACTHIBI 10 TOPMO3HOMY IIyTH
(o pororpadusam).

W3mepenue painoakTUBHOTO (poHa.

IToBTOPUTEIBHO0-0000 IAOIIMIT MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMIMKA MOAYJb TpPEeIHAa3HAYeH JJIsi CUCTEMATU3ALMU U
000011IeHHs] TIPEAMETHOTO COJACPKAHUS M ONbITa JAESITENbHOCTH, MNPUOOPETEHHOTO
Opy HW3YYEHUU BCEro Kypca (U3MKHA, a TakkKe s TOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY Mo (pU3MKe JJ1s1 00yUJaroInXCcsl, BRBIOPABIIMX ATOT YUEOHBIM
IPEIMET.

[Ipy W3ydyeHHH OAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATU3HPYIOTCS BHIIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBaETCs [OCTHXKEHUE MPEIMETHBIX WU
MeTaIpeAMETHBIX MJIaHUPYEMBIX pE3yNbTATOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOECHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3UUECKUE SIBJICHHUS,
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MIPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJadyd, B TOM YHCIIE KayeCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO JEATENBHOCTHBIN XapaKkTep JAHHOTO pa3esia peaanu3yercs 3a CUET
TOT0, YTO OOYYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE TOJIyY€HHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBSACHATH (PU3MUECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH THIOTE3 U TIOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IPEBpPAICHUS M COXPAHEHUS BCEX H3BECTHBIX BHUJOB
DHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uKu Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
y oOyuaronierocst OyayT cqpopMUpOBaHbI CICIYIONINE TUYHOCTHBIE PE3YyJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJICHHE MHTEpPECa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXKJIEHUU OOIIECTBEHHO-3HAUYUMBIX
U OTHUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JIOCTIKEHUN
busuKy;

OCO3HaHHWE BAXKHOCTH MOPATLHO-3TUYECKUX MPUHIIUIIOB B JACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE DICTCTHUYCCKUX KauyeCTB (DMU3MUECKON HayKu: €€ TapMOHHYHOI'O
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEH COCTABIISIOMIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, HWHTEpECa K HCCIEN0BATEIbCKON
JEATEIbHOCTH;

5) hopmMupoBaHHs KYJbTYPbI 310POBbs H SMOIMOHAIBLHOT0 GJIAT OOy IHsI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MUpPE, BaAXXHOCTH TPaBHJ O€30MacHOTO MOBEIACHHs HAa TPAHCIIOPTE,
Ha JIOPOTax, C MIEKTPUIECKUM U TEIIOBBIM 000PYIOBAaHHEM B JOMAIITHUX yCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOI0 e MpaBa y APyroro YeJaoBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

aKTUBHOE y4yaCTHE B pCIICHUM MPaKTHUYECKUX 3amad (B paMKax CeMbH,
00pa3oBaTe/IbHOW OpraHW3alMy, Tropoja, Kpas) TEXHOJOTHYECKOH W COIMAaIbHOM
HAIMpPaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (U3UUECKUX 3HAHUIA,

HHTEPEC K MPAKTUIECKOMY U3yUCHHIO TPODECCHIA, CBA3aHHBIX C PU3UKOI;
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7) 3K0JIOTH4€CKOT0 BOCIUTAHMA:

OpHEHTaIs Ha IpUMeHeHne PU3NUECKUX 3HAHUUN 7S pelieHus 3a1ad B o0JgacTu
OKpY>KaloIiel cpe/ibl, IIIaHUPOBAHUS TIOCTYIIKOB U OLIEHKH WX BO3MOKHBIX TIOCIEICTBHMA
IUIsL OKPY’KaIOLIeH CpeIbl;

OCO3HaHUE III00ATFHOT0 XapaKTepa AKOJIOTHIECKUX MPOOJIEM U IMyTeH UX pelieHus;

8) amanTanyu K N3MEeHAIOIMMCS YCIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3UYECKOM HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBLIIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JAeATeIbHOCTD;

oTpeOHOCTh B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCiIe GOpMYIUPOBAThH UIEH,
MIOHSATHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUAX;

OCO3HaHME JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISATH B3AMMOCBSI3H IIPUPOJIBI, 00IIECTBA U
PKOHOMMKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DHU3UICCKUX 3HAHUM;

OIICHKAa CBOMX JICCTBUM C YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEYy, BOZMOKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUS MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOywarouierocs  OynyT  cOpMHpPOBaHbl  METANpPEIMETHbIE
pe3ynabTaThl, BKJIIOYAIOIINE TO3HABATEIbHBIC YHUBEpCAJIbHbIC Yy4ueOHBIC [IEHCTBUS,
KOMMYHHKATHBHBIE YHUBEPCAJIbHBIE YIeOHbIEC ACUCTBUSA, PErYISITUBHBIE YHUBEPCAIbHBIC
y4eOHbIE 1eUCTBUS.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

BBISIBIIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM);

yCTaHABJIMBATh CYIIECTBCHHBIN MPHU3HAK KIIACCU(PHUKAIIMNA, OCHOBAHUS
JJ1s1 000OIIIEHUS ¥ CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS B paCCMaTPUBAEMBbIX (DaKTaX, JaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBIIATH IPUYUHHO-CJICICTBEHHBIC CBSI3H MIPU U3yYeHUH (U3UYECKUX SBICHUN U
MPOIIECCOB, JIENaTh BBIBOJBI C HCIOJIH30BAHUEM JICIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIIIOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BEIUYHH,

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelmieHus ydeOHOW (u3nUecKod 3amadu
(cpaBHEHUE HECKOJBKUX BApUAHTOB PEIICHUs, BRIOOp Harboiee MOIXOISIIETo ¢ yIYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUERB).
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ba3oBble ucciaenoBare/ibCKue JeHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TIO CaMOCTOSATEIHLHO COCTABICHHOMY IUIAaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
WCCJICTOBAHMSI UJTH SKCTICPUMEHTA,

CaMOCTOSTENNbHO  (pOpMyYIHpOBaTh OOOOIICHHWSIT W BBIBOJALI IO pe3ylbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (PUINISCKUX TPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEIIOJIIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ undopmanueii:

OPUMEHATh Pa3jJU4HbIE METOABI, HWHCTPYMEHTBI M 3allpOChl IIPU  IIOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUeCcKOU
3a/1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HHPOPMAIIIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTaBICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTUMAJIbHYIO (hOpMY NpeACTaBICHUS HHPOPMAIUU U
WUIFOCTPUPOBATh pEIIAEMble 3aJa4yd HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, HWHOMN
rpaduKoi U UX KOMOMHAIUSMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHA:

B XOJi¢ OOCYXJEeHHUsI Yy4eOHOTO MaTepuaia, pe3yibTaToOB J1a0OpaTOPHBIX padoT
U TIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMONl TeMbl U BBICKA3bIBAThH
UJieu, HaleJCHHbIE Ha pEIIeHHWE 3a7aud W TOoJJep)KaHue OJiarokenaTeaIbHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHUSMHU JIPYTUX YYaCTHUKOB JIMAJIora,
OOHapyXUBATh Pa3IUYUE U CXOJICTBO MO3UITU;

BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJIMYHO TIPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOrO OIbITa
(3KCIIepUMEHTa, UCCIEA0BaHUS, IPOEKTA).

MMOHUMATh U UCIIOIH30BATh IPEUMYIIECTBA KOMAHHOW U MHANBUAYATHLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi MPOOIeMBbI;

IPUHUMATh LIEJIM COBMECTHOM IEITEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JIOCTHUKEHHUIO: pachpeaessiTh Pojid, 00CYXKIaTh MPOIECCHl U Pe3yibTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUSI C IPYTUMHU WICHAMHU KOMAaH/IbI;

OIICHWBATh KAadeCTBO CBOETO0 BKJIaJa B OOMUNA MPOMYKT IO KPUTEPHUSIM,
CaMOCTOATEILHO C(POPMYIMPOBAHHBIM YUYaCTHUKAMU B3aMMOICHCTBHUS.
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PeryasiTuBHbIE YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS
Camoopranuzanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallHsX, TPEOYIONUX
TUTSI peteHust PU3NIecKruX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX TOIX0aX MPUHATHS pelIeHni (MHINBUIYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUHN TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NIECKON 3a1auu WM TUTaHa
UCCIICIOBAaHMUSI C Y4ETOM HMEIOIIUXCS PECYypCcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUaHThI PEIICHUH;

JieNaTh BRIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeJ1arath IUIaH €€ N3MEHEHMS,

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJl BBIIOJHEHUS
(U3MYECKOr0 HCCIIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUIM.

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJl€ CIOpa WIM JUCKYCCHH
Ha Hay4YHYI0 TEMY, TIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOrO.

MpU3HaBaTh CBOE MPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ady WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE YK€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyyenuss B 7 KJjiacce MpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y O0YUAIOIIMXCSI YMEHHIA:

UCTIOJIb30BaTh TOHATHUS: (U3NYECKHE W XUMHUYECKHE SIBIICHHS, HaOJIOJCHUE,
IKCIICPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUIIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIe COCTOSIHMS BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYEeCKOe
IBW)KEHUE  (paBHOMEPHOE, HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTByOmAs cwi, jaedopmanus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznmuyarh siBueHus (aud@dys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPAaBHOMEPHOE JIBIDKECHHE, WHEPIIUS, B3aUMOJICHCTBUE Tell,
paBHOBECHE TBEPABIX TEJN C 3aKPCIUIEHHOW OCBhIO BpAICHHS, Iepeaada IaBJICHHS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHHUE Tel,
NpEeBpaIleHUs] MECXaHHUECKOW SHEPTUH) TIO0 ONMCAHWIOD HMX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIONINX TaHHOE (PU3UIECKOE SIBICHHE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBICHHH B OKPYXKAIOIIEM
MHpE, B TOM YUCIie GU3NIECKUE SIBICHHUS B IIPUPOJIE: IPUMEPBI ABHKCHHUS C PA3THUHBIMU
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CKOPOCTSIMH B XMBOW WM HEXWBOW NPUPOJAE, ACHUCTBHE CUJIBl TPEHUS B NPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro HaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA TeNl W (U3UYECKHE SIBJICHUSA, HCIOIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, JKUIAKOCTH, rasza), BBITAJIKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TPaKTOBaTh (PM3HUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUYEHUS U €IUHULIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3HUUYECKYIO
BEJIUYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTh TpaUKyd H3YyUYEHHBIX 3aBUCHUMOCTEH
(hU3MYECKUX BEIIUYNH;

XapaKTEepHU30BaTh CBOICTBA TeJl, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, HCHOJb3YS
MpaBUia CIOXKEHUsI Cuil (BOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, paBuIo paBHOBECHs pbluara (010Ka), «3070TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOH HHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MPOLIECChl M CBOMCTBA T€Jd, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsiICHEHHWE U3 1-2 JOTHYECKUX II1aroB
c onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeiCTBUSA, HUCMOIB3Yys 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHbIE JaHHbBIE, HEOOXOAUMBIE JJIs PELIeHUs 3a/]a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOW (PU3NYECKON BETUYNHBL;

pacno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (PU3UUYECKUX
METO/IOB, B OIMCAaHWW HWCCIEAOBAaHUS BBLACIATh IMPOBEPSEMOE MPEANOIOKEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3ybTaT, HAXOJUTH OLTUOKH
B XO/I€ OIbITA, JIeJIaTh BBIBOBI 10 €r0 PE3YyJIbTaTaM;

POBOJUTH OMBITHI M0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MUYECKHUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHUS, COOUPaTh YCTAaHOBKY
U3 MPEII0KEHHOT0 000PYI0BaHMs, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphbl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yUETOM 3a]aHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT JIPYron
C UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHIKYIIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMsSI Te€la, CUJIbl TPEHUS CKOJIBKEHHs OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAIU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YAJIMHEHUS MNPYXKUHBI, BBITAIIKUBAOIIEH
CHIBI OT 00BbEMa TOTPY)KEHHOW 4YacTH Tella W OT IUIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT TNIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUMN
IUIaBaHUs TEJ, YCIOBUM PaBHOBECHS phluara M OJIOKOB, y4aCTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOI0 MCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHHMS, CIEAys
NPEAJIOKEHHOMY  IUIaHy, (UKCUpOBaTh pe3yJbTaThl IOJYYECHHOM 3aBUCHMOCTH
bU3MYECKUX BEIWYHMH B BUJE MPEIJIOKCHHBIX TaOnMuI W rpaduKoOB, JeJaTh BBIBOJIBI
IO pe3yJIbTaTaM HCCIICIOBAHMUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEJIUYUH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOTO TENa, CUJA TPEHHUS CKOJIBKEHUS, [aBJICHUE BO31yXa,
BBITAJIKMBAIOILAS CUJIA, IEHCTBYIOIIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOYPPUIUEHT
MOJIE3HOTO ACHCTBHS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON UHCTPYKLIUH: MIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY W BBIYUCISATH
3HAYCHHE NUCKOMOM BEJIMYHHBI;

coONo/IaTh MpaBWJIa TEXHUKU OE30MaCHOCTH IMpU padore ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOUIAIOIINECS COCYAbI, OapoOMeTp, pbluar, MOJBUKHBIA U
HEMOJABW)XHBIN OJI0K, HAKJIOHHASI MJIOCKOCTH;

XapaKTeprU30BaTh MPUHIMUILI JEUCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpOM Ha WX oOmucaHus (B TOM YMCJIE: MOAIIUITHUKHA, YCTPONCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH NpPUMEPHl (HAXOAUTh HWHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUW B TMOBCEIHEBHOM KU3HU MJis1 OOecredeHus
O6e3omacHOCTH TpU OOpalieHuH C NOpudOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMSI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIeH
cpexne;

OCYIIECTBJISITh OTOOp HMCTOYHUKOB WHGpopmarnuu B MHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHUS
pPa3TUYHBIX UCTOYHUKOB BBIIEISATH UH(POPMAIIHIO, KOTOpAsi SABIISETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIH30BaTh TIPU  BBITIOJIHEHUHM YYE€OHBIX 3alaHUid  HAyYHO-TIOMYJISIPHYIO
IUTEPATypy (HUUYECKOTO COJEepPKaHMS, CIPABOYHBIE MaTepuajbl, PECYpPChl CETH
WuTepHer, BiIageTh Npu€MaMu KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHUKOB MH(POpMaIU (PU3UUECKOTO COACPKAHUS, B TOM YUCIIE TyOJIUYHO
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JieNaTh KpaTKUe COOOIEHUsT O pe3ysibTaTaX MPOEKTOB MM YYEOHBIX HCCIEeOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHUIHBINA ammapaT Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE ITPE3CHTALINEH;

MIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U HUCCIIEI0BAHUHN pacpeiesiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 33J]a4aMHU, CJIEAUTH 3a BHIITOJIHEHUEM ILJIaHA
JNEUCTBUN, AaJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATENBHOCTb TIPYMIIbL,
BBICTPAMBATh KOMMYHUKAaTHBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenus B 8 kjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJIb30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBMKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U aMOp(HBIEC Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, DIEKTPUUYECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE T0JIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAauyMBaHHWE, KaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCAILIUS,
IJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOTHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO TOJSl Ha MPOBOJAHUK C TOKOM, BJIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 ONUCAHMI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UMYECKUX SBJICHUN B OKpYKalolleMm
MUpE, B TOM 4ucjie (puznueckue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKCHHUE U
KalWUISPHBIE SIBICHUST B MPUPOJE, KPUCTALIBI B mpupoiae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOCc(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMiiu, apeid MoarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJle, MOJIIPHOe
CUSHHME, TIPU OTOM TNEPEBOJAUTH MPAKTUUYECKYHO 3ajadyy B Yy4eOHYIO, BBIJICIATH
CYILIECTBEHHbBIEC CBOMCTBA (TIPU3HAKHN) (PU3UYECKUX SBICHUN;

OTNMUCBHIBATh HW3Y4YEHHbIC CBOMCTBA Tel M (U3NUECKUE SBICHUS, HCIOIb3YS
dbu3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIIOTHI,
yAeNbHas TEMIOEMKOCTh BEILECTBA, YAENbHAS TEIUIOTA IUIABJIEHUSA, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHasg TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOIro
JICUCTBUS TEIMJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO31yXa, SJEKTPUUYECKUUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOTHUKA, YAECIBHOE
COTNPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUUECKOT0 TOKA), MPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCIOJIB3YEMbIX BEIUYUH, 0003HAUYCHUS U
eAUHUIIBI  (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TIpaduKH H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHS M IPOIIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEIIECTBA,
MPUHITUI CYTEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsia,
3akoH Oma g ydactka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHHUsI SHEPIuw,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHUECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  IPUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTIOrMYeCKHUX 1IaroB ¢ ornopou Ha 1-2
U3YYECHHBIX  CBOMCTBAa  (DU3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemarth pacu€THble 3adauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (HOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4M 3alIUChIBaTh
KpaTKO€ YCJIOBHE, BBISBISTh HEIOCTATOK JAHHBIX JJISl PEIICHHs 3aJlayd, BbIOMpATH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTh PACUETHI M CPABHUBATh
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (U3HYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNAE, OLEHUBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCICAOBAHUS,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HUYECKUX
CBOMCTB TeN (KaNUWJUIAPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0beéMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT LBETA
u3nyyatrouie  (morsomaromiei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOHIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsig0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
MIOCTOSTHHOTO TOKa): (OpMyIMpoBaTh MPOBEpsieMble MPEANOJOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHus, ONMCHIBAThH XO/1 OTbITa U POPMYITUPOBATH
BBIBOJIbI,

BBINIOJIHATDh TMPSMBbIE HW3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/lyXa, CHJIbl TOKA, HANpPSDKEHUS C MHCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB H
JTATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh pE3YyJbTaThl H3MEPEHHM C Yy4YETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C HCIOJb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JUIMHBI, IUIOLIAIHU IIONIEPEYHOr0 CEYEHHUS U YAEIBHOIO COIPOTUBIICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yyepe3 MPOBOJHUK, OT HAIPSIKEHUs HA NPOBOIHUKE,
UCCIIC/IOBAHUE TOCIICIOBATEILHOIO M MAapaUIeJIbHOTO COCIAMHEHHW MPOBOIHUKOB):
IUIAaHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJIE
TabJIUI ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

MPOBOANTH KOCBEHHBIC U3MEPEHHS PU3NUECKUX BEIMUUH (yAeTbHAs TEIIIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peJI0KEHHON HHCTPYKIMHU, U BBIYUCIIATH 3HAUYEHUE BEJINYNHBI;

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH Npu padoTe ¢ JabopaTOpHBIM
000pyIOBaHUEM;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmMHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK DJIEKTPUUECKON
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNbHbIE  3JIEKTPOIPUOOPHI
(mpumepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3SJIEKTPOIABUIATENb
IOCTOSIHHOTO TOKAa), HWCIOJIb3ysl 3HaHUs O CBOMCTBAX (DU3MUECKUX SBICHUH U
HEo0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTaTEIb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOI, PEoCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIETEH C IMOCIeI0BATEIbHBIM U IMApaLIEIbHBIM COEAMHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpHUMEpPax) MNPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOeCcHedeHHUs
0e30macHOCTH NP 00paILEHUH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPONUCTBAMU, COXPAHEHUS
3JI0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOMOIHUTENIbHBIX HMCTOYHHKOB
BBIACIATh HMH(OpMaALUIO, KOTOpas SBIAETCS MNPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBIMOJHEHUM YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
JUTEPATypy (HU3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepualbl, PECYpChl CETH
WuTepHer, BiageTh NpuéMaMu KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
MH(OpPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COAEpKaHUsA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENbCKOU
NeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYECHHbIM MOHSATUHHBIN ammapar
Kypca (pU3MKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

IpU BBIMOJHEHUU Y4€OHBIX MPOEKTOB M MCCIENOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenensaTb 00s3aHHOCTU B IPYIIIE B COOTBETCTBMU C IOCTABJIEHHBIMM 3ajJadyaMu,
CIIEIUTh 3a BBINOJIHEHWEM IUIaHA JCHCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaA B  JEATENbHOCTh  TIPYINIBl,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOJEHCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOUYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHWYECKOTO ABWKEHUS, neopmanus (ynpyras, miacTudeckas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOIHOE IMaJIeHNE Tel, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JIBWKCHHE,
KoJie0aTeIbHOE JBMIKCHHE (3aTyXalolle M BBIHYXKACHHBIE KOJeOaHWs), PE30HAaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE pacpoCTpaHeHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro CBeTa
B CHEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHsl CBETa, E€CTECTBEHHAs
PagOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYYSHHS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONINX JAaHHOE (PU3NUECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM MUPE
(B TOM umcie Hpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBLI U OTJIHMBBI, IBHKCHHUE TIJIAHET
ConHeYHON CHCTEMbI, pEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEHMCMHYECKUE BOJHBI, I[yHAMH, 01XO, IIBETa T,
ONTUYECKHE  SBJICHUS B  MpUPOJE, OHOJOrMYecKoe  JACHCTBME  BHUIUMOTO,
yIbTPaduOIECTOBOTO M PEHTTEHOBCKOTO H3JyYEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
¢$hoH, KOCMHYECKHUE JTyUd, PATHOAKTHBHOE U3ITYYCHHE MPUPOTHBIX MUHEPAIIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM HAa OpraHu3M 4YeloBeKa), MpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
(bU3UYECKUX SBJICHHIM;

OMKCHIBATh HW3YYCHHBIC CBOHCTBA Tl H (U3UYECCKUE SIBICHHS, HCIOJIB3YS
bu3MYecKue BEIMYMHBI (CpeAHSAsS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHHUS, CHIIA
YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Tejla, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TIOBEPXHOCTHIO 3€MJIM, TOTCHIMAJIbHAS JHEPTUsl CXKATOM MPYKUHBI,
KHHETHYCCKas SHEPTHs, TIOJTHAS MEXaHW4YECKasi SJHEPTHs, IEPHOJT U YacTOTa KOJICOAHMH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEJIOMJIEHUSI Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUINYECKUNA CMBICI
WCITOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AVMHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIBI, CBS3BIBAIONINE NAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEIUYHMHAMM,
CTPOUTH IpaUKK NU3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;
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XapaKTEepHU30BaTh CBOMCTBA Tel, (U3MYECKHUE SIBICHHS M IPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIIO3HUIIHH
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ ammies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO WYHCENT TMPH SIEPHBIX pEaKIusx, I[P O5TOM JlaBaTh CIIOBECHYIO
(GbOopMyITHMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SABICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3ajauyd (ONMUpAIOIIUEecs Ha CcUCTeMy U3 2—3 ypaBHEHHI),
WCITIOJIB3YysI 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJIM3a yCIIOBUA 3aJ[a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE UITU
M30bITOYHBIC JJAaHHBIC, BHIOMPATHh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC NJIsi PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBAThH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (HU3UIECKUX
METO/IOB,  HWCIIOJB3yS  OMHCAaHWUE  WCCICAOBAHMS,  BBIICIATH  IPOBEPSIEMOC
MPEANOJIOKECHNEe, OIICHUBATh TMPABUILHOCTh MOPSAAKA MPOBEACHHUS WCCIICIOBAHNSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUIN U OIBITOB;

IPOBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (M3ydyeHHE BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsS SHEPTUH,
3aBUCUMOCTb TIepHOa KOJIeOaHN TPYKUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH
NPY)KWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJCOAHWM, MPSIMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3joKEHHWE OENIOro CBEeTa B CIEKTP, M3yUYE€HHUE CBOWCTB
M300pakKeHUsl B TJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeaMeTa B coOMparolie
JIMH3€E, HAOII0JICHUE CIUIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITCIIEHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpeNesisis CpeaHee
3HAUCHHUE U3MEpAEMON BeTUYHHBI ((POKYCHOE pACCTOSHHE COOMpAIOIICH JIMH3HI),
000CHOBBIBaTh BBIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETMYNH C UCIIOIH30BAHUEM
MPSMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHON CKOPOCTH, TIepHUoa KoJieOaHWH MaTEMaTHIECKOTO MasTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH yTJla OTPAXXEHUs CBETa OT yIJia MaJeHUs W YIJia MPEIOMIICHUS
OT yIJIa IaICHNs): TIAHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSTEIHFHO COOMPATh YCTAHOBKY,
(buKCHpOBaTh PE3YNbTATHI MOTYYCHHONW 3aBHCHMOCTH (U3NYECKUX BEIWYMH B BUJC
Tabnwi u rpaduKoB, eIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (CpPEeNHSAS CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOXGOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHWdeckas padora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTUYECKas CUiia cOOUparoleH JIMH3bI, pAJUOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTaHOBKY M BBIIIOJHATh HW3MEPEHHUS, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJIyYeHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coONo/IaTh MpaBWJia TEXHUKU OE30MacCHOCTH IMpU padore ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (PM3HMUECKUX MOJEINEH: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEI0, TOUCUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTAaHETapHAsl MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX ONMMCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIECKUE
CBETOBOJIbl, CHEKTPOCKON, JI03UMETp, KaMmepa BuibcoHa), uUCHONB3ys 3HaHUSA
O CBOMCTBaxX (PU3MUYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPU PELICHUU
y4eOHO-IPAKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbI ISl TMOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecredeHus
O0e3omacHOCTH TMpu oOOpalieHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 310POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTHYECKOT0 MOBEICHUS B OKPYKaIoLIeh
cpene;

OCYIIECTBIATh MOUCK HH(popManuu ¢undeckoro cojepxkanuss B HMHTepHere,
CaMOCTOATENbHO (OPMYIUPYSd TMOUCKOBBIM 3alpoc, HAXOAUTb MYTH OINpPEIEICHUS
JIOCTOBEPHOCTH TOJY4YEHHOHM HWHGPOpMAlMd Ha OCHOBE MMEIOIIMUXCS 3HAHUU W
JOTNOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpX aHMs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKMX HMCTOYHUKOB (DU3UUYECKOTO COAEpKaHUS, IyOIMYHO
IIPEICTABIATh PE3YyJIbTaThl IPOEKTHON WM UCCIIE0BATENBCKON NEATENBHOCTH, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM TMOHATUWHBIN ammapaT H3y4yaeMoro pasjena
GU3MKK W CONPOBOXKAATH BBICTYIUICHHE TIpe3eHTaluerd ¢ y4€ToM 0cOOEHHOCTEN
ayJIMTOPUH CBEPCTHHUKOB.
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7 KJIIACC
Ne HaumenoBanue KommuaectBo | [IporpamMmmuoe conepkanrie |  OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOTro npeaMera

Pasznea 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKAaIIECro Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TTPEBPAIICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onrcanue GU3NIECKUX SBJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL. OnpeneneHue 1EeHbI JeTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BeJIMYUH. PU3nUYecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne TeMiiepaTypsl IPU TOMOIITH
XKUIKOCTHOTO TEPMOMETPA U JATIUKA
TEeMITepaTypHhI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIoc000B N3MEPEHUS HEKOTOPBIX (PUIUUECKHUX
XapaKTEPUCTHUK, HATIPUMED, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHIM, MAJIBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre TUoTe3, 00bACHIIOIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO [TIOTOy B CBETIION OJEKAEC
HaOJIIOJICHUE, TTOCTAHOBKA MPOXJIAJAHEN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue rcciieqoBaHus O MPOBEPKE KAKOM-
HKCIIEPUMEHT 10 IPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue nmpocredmmx Moaenen (pu3nIecKux
HaAO0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB UJIM CXEM), HAIlpUMEP
Onucanue GuU3NUECKUX naJieHUE MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BelecTBa 1 CrpoeHue BeliecTna: HabGntonenue v uHTEpIpeTalyst OnbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
naboparopHast pabota o Teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBIKCHUS YACTHIL

C TEeMIEPaTypoil.
BpoyHOBCKO€ JBMXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

10 HaOJIFOJEHUIO TETJIOBOTO PACIIUPEHNUS T'a30B.
[IpoBenenue u 00bACHEHUE ONBITOB 110
O0OHapyKEHHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE T'a30B,
XKUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

B Pa3HbBIX arperaTHbhIX
COCTOSTHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BOJIbI

Onucanue (C UCTIOJIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPBIX TeJ, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSTHUY BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM JaibllIe APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJBI U
CYyIIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe 1BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpEeIEICHUE €r0 NPU3HAKOB.
HepaBHOMepHOE ABmKkeHue. | HabmoneHne HepaBHOMEPHOTO IBUKECHUS U
Ckopoctb. Cpenss ONIPENIECIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IpU JBH>KCHUSL.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
ABWKEHNU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUIKOCTH, MOJEIH
BPEMEHU JABUKECHHUS ANEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeeneHUE IyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AnHanu3 rpauKoB 3aBUCUMOCTH IYTH U CKOPOCTHU
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eUHULIE 00BEMA
BEIIlECTBA

00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOUIIS, TOUYEMY HEBO3MOKHO
MT'HOBCHHO IIPEKPATUTh JIBM)KCHHE Ha BEJIOCHIIC]IC
WM CaMOKaTe U T. II.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBHOKCHHMS TeJIa B pe3yJIbTaTe JCHCTBHUS Ha HETO
APYTUX TEIL.

Perienuie 3a1au Ha ornpeieJIcHIUEe MacChl TEa, €ro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3aMMOJIeUCTBUM Tell. MI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATE
U3MEPEHHUs €ro MacChl M 00bEMa

3.3

Cuna. Bunpl cunn

14

Cuia Kkak xapakTepHUCTHKA
B3aMMOJICHCTBHS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C TIOMOIIBIO TMHAMOMETDA.
SIBNIeHHE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JIPYTUX TUIAHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPABJICHHBIX O OJHOU
IPSIMO.
PaBHOAenCTBYIOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIB)KEHUS U TPEHHE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
M3MEHEHUSI CKOPOCTH TeJla MK €T0 ehopMaIinu.
Onucanue peabHbIX CUTYallUi B3aUMOAECHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U N300paKeHUE CHIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CUJIbl YIIPYTOCTHU OT YJUIMHEHUS
PE3WHOBOTO LITHYPa WU MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIU, B KOTOPHIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(YnpyrocTh Msi4a, KpOCCOBOK, BETOK JiepeBa

u J1p.).

AHanu3 CUTyalui, CBI3aHHBIX C SBJICHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C MCIIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
UHEPLIHH.

N3mepenue Beca Tena ¢ MoMOIIbI0 JUHAMOMETPA.
O60cHOBaHME ITOTO CIOCO0a U3MEPEHHS.
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AHanus n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIICH CHIL.

N3yuenune cuibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs I1OKOS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUSI M CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBILIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IUIABAHNE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny

21

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
U razaMu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS ¥ YBEITUICHUS
naBiieHUs. /[aBieHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot oonéma,
TEeMITepaTypHhI.

Amnann3 1 00bICHEHUE OIBITOB U MMPAaKTHYCCKHUX

CUTYaIlHi, B KOTOPBIX TIPOSBIISIETCS CHJIA
JTABJICHUS.

O6ocHoOBaHKE CIIOCOOOB YMEHBIIICHUS U
YBEJTMYCHHUSI TABJICHHUS.

N3ydenne 3aBUCUMOCTH JABJICHHS Ta3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMA U TeMIIEepaTypBhl.

N3yuenue ocobeHHOCTEH Mepeauu TaBIeHUs
TBEPIBIMU TEIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE IOKA3aTEeNILCTBO 3aKOHA
[Tackans.

Pemenue 3amau Ha pacuéT naBiIeHUs TBEPIAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCHUMOCTD JIaBJICHUS HccnenoBanne 3aBUCUMOCTH JTaBJICHUA KUIKOCTHU
KUJIKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHHUS U TNIOTHOCTH KUIKOCTH.
ITueBMaTHueckue Mamuael. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
I'uppocTratuaeckuit napajokca Ha OcHOBe 3akoHa Ilackais.
napajokc. Cooomaromuecs | M3yueHue cooOmarommxcs cocy10B.
cocynsl. ['mapasnnyeckue | Pemenue 3amad Ha pacuéT qaBlIeHUs )KUAKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MAaIIIUH.
AHanu3 1 00BsICHEHNE IPAKTUICCKUX CUTYAIUH,
JIEMOHCTPUPYIOIINX MTPOSIBICHHUE JIaBJICHUS
XKUIKOCTH | 3aKkoHa [lackans, Hanpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHOe Atmocdepa 3eman u DKcrnepuMeHTalIbHOE OOHAPYKEHHE
JIaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpPHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

AmnHann3 1 00bSICHEHUE ONBITOB IMPAaKTHYCCKUX

35




denepanbhas paboyas nporpamma | dusuka. 7—9 kiaaccel (0a30BbIi YPOBEHD)

BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMOC(EpPHOTO aBJICHUS.

OOBbsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MaaHeTax u Jlyne.
OObsicHEHNE U3MEHEHHUS IIOTHOCTH aTMOC(epbl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKCIIepUMEHTaIbHOE OOHAPYKEHUE JeHCTBUS
YKUJKOCTH M ra3a Ha MorpykEHHOE B HUX TEJIO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBenenuie u 00CYyKI€HHUE OIBITOB,
JEMOHCTPHUPYIOITUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KHUJKOCTh YaCTH TeJla U OT INIOTHOCTHU
JKUJKOCTH.

IIposepka Hezasucumocmu 8blmanKusaouiel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccvl meua.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TeJIa.
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Pemenne 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3nen 5. PaGoTa u MOmHOCTH. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padora.
MourHocTh

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOM pabOThl CUIIBI TSHKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMENIEHUH Tea

110 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMOM ITPU MTOABEME
110 JIECTHUIIE.

Perenne 3a1a4 Ha pacy€T MexaHM4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OmnpeneneHre BEIMTPHINIA B CHIIC TTPOCTHIX
MEXaHU3MOB Ha MPUMEPE pblyara, moJABMKHOTO U
HETOIBMYKHOTO 0JIOKOB, HAKJIOHHOH TIIOCKOCTH.
HccnenoBanue ycaoBusi paBHOBECHS phluara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B )KHBBIX OpraHU3MaXx.

DKCTepUMEHTAIBHOE JJOKa3aTENbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI Hak1OHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kuneruueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHIMAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buma | DopmynupoBaHue Ha OCHOBE UCCIENOBAHUS
MEXaHUYECKOM 3HEepTrun 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUHU.
B MEXaHUKE Pemenue 3a1au ¢ UCMOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
Ne HaumenoBanue KomuuectBo | I[Iporpammuoe conepkanue | OCHOBHBIE BUJIBI I€ITEILHOCTH O0yUYaIOIIUXCS
1/ pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA

1.1

CtpoeHue u cBoiicTBa
BEIIIECTBA

OCHOBHBI€ MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucrannuueckue u
aMmopQHbIE Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KalUJUISIPHBIC SBJICHUS.
TennoBoe pacupenue u
cxKatue

HaGnronenue v uHTEpIpeTaliyst OnbITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB UJTU MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIICi») C U3J10KEHUEM 000CHOBAHU aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0bsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un v pa3nuuuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEILIECTBA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KHMHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBeaeHue OMBITOB MO BHIPALTUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenrie 1 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUSI.

OOBsicHEHNE POJIH KalWIUISIPHBIX SIBICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pPacCUIMPEHHUsI ra30B, KUIKOCTEN U TBEPABIX TEII.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIL,
TEKYYECTH >KHJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHUs WIH OXJIAXKACHUS, U UX OObSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM ra30B, KUAKOCTEH U TBEPIBIX TEN

1.2

TerutoBble MPOLIECCHI

21

Temneparypa. Cs3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUH: TeIonepesaya u
coBepuieHHne padoThl. Buabl
TEIUIONEepEaauHn:

O06o0CcHOBaHKE TTPaBUII U3MEPCHHSI TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONepeIauu 1
paboOThI BHEITHUX CHIL.

HaOmronenne u oObsICHEHHE OIBITOB,
00CyXICHHE MPAKTHYSCKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenbHasg TENI0EMKOCTh
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JaBJICHMUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIJIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
Ter10BbIX Auratesneit KI1/]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JTEMOHCTPUPYIOIINX PA3TUIHbBIE BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKITUIO, N3JTyYCHHE.

HccnenoBanue siBIeHUS TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycTraHOBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOHN MPHU TETIO0OOMEHE
C HarPEThIM METALTUICCKAM ITHITUHAPOM.
Omnpenenenue (U3MEPEHUE) yIETbHON
TEIJIOEMKOCTH BELIECTBA.

Pemenne 3amay, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TEIUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
WCITIOJIb30BAHUS TETUIOBBIX CBOKCTB BEIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKCHUS: TETITON3OISIINS,
sHeprocoOeperarIye KpoIIi,
TEPMOAKKYMYJISITOPHI | T. 1.

Habmnronenue siBneHuid ucrapeHus u
KOHJICHCAITUH.

NccnenoBanue mpoiiecca ucrapeHus

PAa3INYHBIX XKUIKOCTEM.

OObsicHEHUE SBJICHUN UCTIAPCHHUS U
KOHJICHCAITUX HA OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJIIPHOTO YICHHUSI.
Habmronenue u 00bsiCHEHHE Mpoliecca KUTISHHUsI,
B TOM YHUCJIE 3aBUCUMOCTH TEMITEPATyPhI
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEpPEHUE) OTHOCUTEIBLHOM
BJIQYKHOCTH BO3/yXa.

Habmronenue nporiecca rjiaBieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEHME MTPOLIECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHHE) YASTbHON TETIOThI
TUTABJICHHUS JIbJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUEHHUS.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TETJIoONepeaun MPH TUTABICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHanu3 CUTyanuii MpakTUIeCKOro MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaIMpUMED, MOTYUCHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpeIKa U Jp.

AHaym3 paboThl U 0OBSICHEHHE MPUHITUIIA
JENUCTBUS TETIJIOBOTO JBUTATEIIS.

Brruncnenne koyimuecTBa TEIIIOTHI,
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BBIJICJISIFOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyx1eHue 3KOJIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHUs JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLHUS TEN.

JIBa poaa 3JIEKTPUUECKUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHMI cynepro3uuuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUN 3apsi.
CrtpoeHnue aroma.
[IpoBogHMKH U

HaGnronenue v mpoBeicHNE ONBITOB

0 JICKTPHU3ALMH TEJ MPU CONMPUKOCHOBEHUHU U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M PAa3HOMMEHHO 3apsKEHHBIX TEl.
OOBsiCHEHHUE MPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsiCHEHHUE SIBICHUMN JICKTPU3ANN

IIPY CONTPUKOCHOBEHUH TEJI M HHIYKITHCH

C UCITOJb30BaHUEM 3HAHUM O HOCUTEIIX
ANEKTPUUYECKUX 3aPsI0B B BEIIECTBE.
Pacno3naBanne u 00ObSICHEHHE SIBJICHHUI
3JICKTPU3AIIMH B TIOBCEIHEBHOM KHU3HHU.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHCHUS
3JICKTPUUYECKOTO 3apsijia.

Habmroierne ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUW 3JICKTPUYECKOTO TTOJIS.
UccnenoBanue nelicTBUS JIEKTPUIECKOTO OIS
Ha TPOBOAHUKHU U JTUJICKTPUKHU

43



denepanbHas padouas nporpamma | Dusuka. 7—9 kiraccel (0a30BbIH YPOBEHB)

TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUIM TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONIPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarenbHOE U
napauiesIbHOE€ COeIMHEHUE
POBOIHUKOB.

Pab6ora u MmomHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JIenia.
DIIEKTPUYECKUE LIENHU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUYECKOr0 TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HHU.
Halnronenue BOSHUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka 1 HCTIBITAaHUE HJIEKTPUUYECKON LIeNU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIbTMETPOM.

[IpoBenenue v 0OBSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, TUIOIIAY TONEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMMOCTH CUIIBI TOKA,
IIPOTEKAIOIIETO YEPES PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia Cl0KEHUS HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia A1 CHIIBI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cUTyaIui mociae0BaTeIbHOTO U
napaJiyieIbHOTO COETMHEHHUSI POBOIHUKOB

B JJOMAITHUX JICKTPUUECKUX CETSAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
U popMyI pacuéTa dJIEKTPUIECKOTO
COMPOTHUBIICHUS TIPU MOCIIEAOBATEILHOM U
napauieIbHOM COCTMHEHUHU TTPOBOHUKOB.
Onpenenenre pabOTHI JIEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YepEe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaNpspKeHUs Ha Hel. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IIpU MOIbEME IPy3a DJICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNE IPUYMH KOPOTKOTO 3aMbIKAaHUS U
MPUHIINATIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosiHHBIE MAarHUTHI.
B3aumoneiicteue
MOCTOSIHHBIX MarHuTOB.
MarsauTtHoe noiJie.
MarauTHOE 1oJIe 3eMIIN

HccnenoBanne MarHUTHOT'O B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB IIPU UX 00ObEAMHEHUN U Pa3/ICIICHUH.
HccnenoBanue MaroiuTHOTO B3aUMOECHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MATHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHNs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CUJIbl B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM M MarHura OT CWJIbl U HAIIPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yduenue nencTBrst MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yyeHne nelCTBUS SJICKTPOABUTATENS.
N3amepenue KIIJI anexTpoasurarebHON
YCTaHOBKH.

Pacrnio3znaBanue 1 aHaIU3 pa3IMYHBIX
IIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHIYKIUS

OnbiTel @apajes. SABneHue
3IEKTPOMAarHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DJIEKTPOreHepaTop.

OnbITEI IO HCCICAOBAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHUC
W3MEHCHUH 3HAUCHUS U HarpaBJICHUA
HHAYKIIUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

47



denepanbhas paboyas nporpamma | dusuka. 7—9 kiaaccel (0a30BbIi YPOBEHD)

9 KUIACC
Ne HaunmenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IEITEITbHOCTH O0YUYaIOIIUXCS
1/ pa3/iesioB U TeEM 4acoB

y4ueOHOTO npeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

MexaHn4ecKoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHU

10

MexaHn4ecKoe IBUKEHUE.
MarepuanbHasi TOUYKa.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBHKEHUS.
PaBHOMepHOE
IPSIMOJIMHEWHOE JIBUKEHHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHME

10 OKPYKHOCTH.

[lepuon n yacrora
obOpamenus. JIunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyX/I€HUE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIIN
«MaTepHabHas TOUKay.

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
Pa3JIMYHBIMHU CIIOCOOamMu (YypaBHEHUE, TabIuUIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabmtoieHne MexaHMuecKoro JABM)KEHUS Tela
OTHOCUTEJIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

AHanu3 Tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJTHEHHE 3aJaHUI M0 TEKCTY
(CcMBICTIOBOE UTEHUE).

Onpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABM)KEHHUS LIapuKa 10 HAKJIOHHON
IJIOCKOCTH.

AHanu3 1 00CcyXeHne CrocoOoB
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LenTpocTpemMuTebHOE
YCKOpEHHUE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUIKOCTH, MOJCIIN
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
Onpenenenue myTy, MPOKUICHHOTO 32 TAHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSL OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJUHEUHOM JBUKCHUN
Tea.

OmnpeneneHue NpoMIEeHHOrO MYTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEMHOTO
JIBU>KCHUS T€JIa OT BPEMEHHU.

IIposepra cunome3swl. eciu

npu pagHOyCKOPEHHOM OBUICEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia U 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

Omnpenenenue CKOPOCTH PABHOMEPHOTO
JIBIKEHUSA TeJia 10 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUYECKOTO JIBMKCHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpuHiun cynepnosuuuun
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIBI
TPEHMUSI.

Cuna TSHKECTH U 3aKOH
BCEMHPHOTO TSATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBUPKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSIHUS
JIPYTHUX TEJ, MPEISITCTBYIOMNX JBHKCHUIO.
Amnanus tekcra ["anuies ¢ onrcanuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JIaHUI 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMU B PA3JIMYHBIX CUCTEMAX
OTCUETA.

HaoOmronenue u o0CcyxaeHue MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BrmkeHue miaHeT
Bokpyr Connua. I[lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIJIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

SABJICHUH, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bICHEHUE SIBJICHUN

C MCIIOJIb30BAHUEM BTOPOTO 3aKOoHAa HbroTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HproTOHA M ITpaBUIIa CJI0KEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCSI
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHUEM 3aKOHa ['yKa.

Pewenne 3a1a4 ¢ NCTIOIB30BaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbKCHUSA OT CHUJIBI HOPMAJIbHOI'O AABJICHMA.

OO6cyx1eHne pe3ynbTaToB UCCIEIOBAHNUS.
Omnpenenenue kodhuimenTa TpeHus
CKOJIb)KEHUSI.

W3mepenue cuibl TPEeHUs TTOKOA.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOPMYJIbI
JUISL CUIIBI TPEHHSI CKOJIBIKEHHUS.

AHanu3 ABUKEHUS TN TOJIBKO MO JeHCTBUEM
CHJIBI TSPKECTH — CBOOOJHOIO Na/ICHHUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CcBOOO/IHOTO MaJIEHUsI OT MAcCChl TEJA.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKTYy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX Tel

MO/ IEUCTBUEM CHJIbI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB UH(POPMALIUH).

Pewenne 3a1a4 ¢ NCNIOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (POPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
ONMCBHIBAIOIIETO NPOSBICHUS 3aKOHA
BCEMHPHOTO TSTOTEHUS; BBITIOJHEHUE 3aJaHU I
10 TEKCTY (CMBICIIOBOE UTEHUE).

Habmonenue u o0cyx1eHUE ONBITOB

M0 U3MEHEHUIO Beca Tesa MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclioBU BOSHUKHOBEHHUSI HEBECOMOCTH
U NIEPETPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSX.
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AHanu3 cui, TIeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX TEll

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHOE
JBH)KCHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX MEPENAdy UMITYJIbCA

IIPY B3aUMOJCICTBUY TEJI, 3aKOH COXPAHEHUS
UMITYJIbCa MPU a0COIIOTHO YIIPYTrOM U
HEyNPyroM B3aMOJECHCTBUN TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue sIBICHUS pEAKTUBHOIO
JIBUKEHUSA B IPUPOJIE U TEXHUKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOJICUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBU)KHO).

Pewenne 3a1a4 ¢ UCMIOIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenre pabOTHI CUITBI YIPYTOCTH

IIpU NMOABEME TPy3a C UCIOJIBb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3mepenne noTeHIMaaibHOW SHEPTUH YIIPYTO
ne(OPMUPOBAHHOM MTPYKUHBI.
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N3mMepeHrne KUNHETUYECKOW SHEPTUU TeNa

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHIUAJIBHON U KUHETUYECKOM SHEPTUH Tea
MIPU ABWYKEHHUH 110 HAKJIOHHOW IUIOCKOCTH.
DKCIIepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM Ma/ICHHH.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPUO]T,
94acTOTa, aMILTUTY/1a.
Marematn4yeckuil 1
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxaronue KoeOaHusl.
BoinyxneHnsie koaeOaHus.
Pe3zonanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSHKECTU U YIIPYTOCTU U OOHAPYKEHUE
MOA0OHBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 kosiebaHui Tpy3a Ha HUTH U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasITHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IeprUoaa
KoJIeO0aHU# MOABEIICHHOTO K HUTH Ipy3a

OT JIJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaH i

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKHHHOTO MAasSTHUKA OT MaCChl
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpuMeHeHrne MaTeMaTUYECKOTo U MPYKUHHOTO
MasTHUKOB B KQYECTBE MOJICIICH /IS ONUCAHUS
KOJIeOaHMIl B OKpYKaloleM MUpeE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHro/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MIOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4eCcKHUe BOJTHBI

B TBEPJIOM TelIE,
CEMCMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u

yIIBTPa3BYK

OOHapyXeHue 1 aHaJIU3 BOJTHOBBIX SIBJICHHI
B OKPY>KaloIlIeM MHpE.

Habntoienue pacnpocTpaHeHus POJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>K€HHE aHAJOTUYHBIX BU0B BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Boluncnenue JirHbI BOJIHBI 1 CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Habitoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6nronenue u 0ObsiICHEHUE SIBJICHUS
aKyCTUYECKOT'O pE30HAHCA.
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AHanM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BHIMOJTHCHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pasznen 3. 3.]'leKTpOMaFHI/ITHOe IM0JI€ H JICKTPOMAIrHUTHBLIC BOJIHDBI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Mma.
DNEeKTPOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKMCHIBAIOIIMX MTPOSBICHUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BoinoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUEHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas mojenb CBeTa.
HcTounuku cBeTa.
[IpsamonuHeliHOe
pacnpocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
Otpaxenne csera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeETa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [losHoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnonbp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

1 UX UHTEPIIPETALHS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOTO JIy4a.

OOBsICHEHUE U MOJICTMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKCHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuenne cBOMCTB N300pakeHHUs B INIOCKOM
3epKaie.

Hao0mronenne n 00bICHEHHUE OIBITOB

T10 MOJYYCHHUI0 N300paKCHHI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Ha0monenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPA’KCHUEM.
HccnenoBanue 3aBUCUMOCTH yrIiia
MPEJIOMIICHHS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue sIBIECHHUN OTPAXXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HM.
AHanus 1 00bsICHEHHE SIBJIEHUS ONITHYECKOIO
MHUpaxa.

Pemenne 3a1a4 ¢ MCoIbL30BaHUEM 3aKOHOB
OTPAKECHUS U NIPEJIIOMJICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccerBaroleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pPacCTOSTHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanM3 yCTpOMCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera HaoOmronenue pasznokeHus 6e510ro cBeta
CBETa B CIIEKTP B ciekTp. OnbiTel HpIOTOHA. | B CHIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucnepcust cBeTa IO MOJYYEHUI0 OEJI0T0 CBETA MPU CIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPHUSTHUIO [IBETA MPEAMETOB MPU UX
HaOJFOICHUH Yepe3 IIBETOBBIC (DHITBTPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Monens atoma bopa.
Hcenyckanne u moryioneHne

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOJKHBIX PE3YyJibTAaTaXx OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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cBera aToMoM. KBaHTHI.
JInHenyaTsle CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
HabGnrogeHue CrionHbIX U JIMHEHYaThIX
CHEKTPOB M3ITYUYEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
0eTa- U raMMa-u3ITy4YeHHUS.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PannoakTuBHEIE
npespauieHus. llepuon
IIOJIypacIaia aTOMHBIX sJIEP

OO0cy:x/1eHrne BO3MOKHBIX TUIIOTE3 O MOAEIISAX
CTPOEHUSA s/1pa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsII0BBIM UUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON cCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B TIEPUOIUYECKOM cucTeMe

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHUI] IO TOTOBBIM
doTorpadusim.

OOHapy>keHue 1 U3MEpPeHHEe PaTUAIIOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTCHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3TYUYEHUI.
Hcnonp3oBaHne painoaKTUBHBIX H3ITy4eHUH
B MEMIIMHE
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5.3 | SnepHbie peakiuu 7 SAnepHblie peakiuu. 3akoHbl | Pemenue 3a7a4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpPAaHEHM 3apsAI0BOro U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCEll. DHEPrUs | Ha ONpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTHU SIICPHON PEAKIIH.
CUHTE3a U JCIICHUS slep. OneHka YHEPTUM CBSA3H SIAEP C UCIIOIB30BAHUEM
Ncrounuku sHeprun ConHua | ¢popMynsl DWHINTEHHA.
U 3BE31. SnepHas OOcyxaeHue nepcrneKTUB UCTI0Ib30BAHUS
JHepreTuka. /lercreus YIIPABJISIEMOT0 TEPMOSAIEPHOIO CUHTE3A.
PaIMOaKTHBHEIX M3JIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKIX
Ha )KUBbIC OPTraHU3MbI po0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Hroro o pazgeny 17

IHoBTOpPHUTEIBLHO-00001IAOIMA MOLYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpU U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOT'O OOIIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

U1 00y4aroImuxcs,
BBIOpABIINX 3TOT Y4E€OHBII
MIpeAMET

BrimonHenne yueOHbIX 3a/1aHAM, TPEOYIOIITUX
JIEMOHCTpAIIMA KOMIIETCHTHOCTEH,
XapaKTePU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAHUH

JUTSl HAYYHOTO OOBSICHEHUST (PU3HUECKUX
SBJICHUM B OKPYKAIOLIEW IPUPOJIE,

B IIOBCCIHCBHOM »KU3HHU U BEISBIICHHS
(U3UYIECKUX OCHOB Psa COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UCCIieIoBaHusT PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJIS POBEPKHU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIuX UCII0JIb30BAHNE (PUZNUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMyYHBIX Pa3/esoB Kypca (pU3UKH.
BelnonHeHye 1 3a1uTa rpynnoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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