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2.1.11. ®egepanbHas padoyasi nporpaMmMa mno yueoOHomy npeametry «O@U3nka
(0a30BbIil ypOBEHD)

denepanbHas pabodas mporpaMma 1o ydeoHomy npeamery «Dusukay (0a30BbIit
ypoBeHb) (mpeamerHas oOnacth «ECTeCTBEHHO-Hay4dHBIE TIpeAMETHI»)  (masnee
COOTBETCTBEHHO — MporpamMma 1o Gpusuke, GU3nKa) BKIIOYACT MOSICHUTEIHHYIO 3aIHUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HKE,
TEMaTU4YECKOE TUTAaHNPOBAHNE.

MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHMS Ha 0a30BOM YPOBHE
OCHOBHOM 00Opa3oBaTeinbHOM mporpammsbl, mnpeactaBieHHbx B ®I'OC 00O, a Takxke
c yuétoM ¢enepaibHOi pabouel mporpammsel BocnuTanus 1 KoHuenuuu npenoiaBanus
yueoHoro npeameta «Duznkay.

ConepxxaHue mporpaMmbl MO  (U3MKE HANpaBlI€HO Ha  (OpPMUpPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYalOIIMXCA U OPraHU3alui0 U3ydyeHus GpU3uKu
Ha JIeATEJIbHOCTHOM OocHOBe. B mporpamme mo (pu3MKe YUHUTHIBAIOTCS BO3MOKHOCTH
ydueOHoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k MIaHUPYEMBIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJibTaTaM OOY4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBS3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHUs.

[Iporpamma mo (¢u3MKe yCTaHaBIMBAET paclpeaesieHue ydyeOHOro marepuaa
no rojgam oOydeHus (Mo Kjaccam), MpejiaraeT MPUMEPHYIO IMOCIEI0BaTEIbHOCTD
W3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS NPEAMETHOIO CONEPKAHUSI U y4ETe
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[IporpamMma no ¢u3uke pazpaboTaHa C LETbI0 OKAa3aHUS METOJUYECKOW MOMOIIU
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4YaeMbIX XUMHEH, Ouoioruei, actTpoHoMHe u (uanyeckod reorpadueil, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOoyee SCHbIC
oOpa3lbl MPUMEHEHUs HAYYHOrO METO/Ja MO3HAHUS, TO €CTh CIoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onna w3 TIABHBIX 3a1ad (PU3WYECKOTOo OO0pa3oBaHUS B CTPYKType OOIIETro
00pa30BaHuUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAracT OBJAJCHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSCHSATH SIBJICHMUS,

OLICHUBATh U TOHUMATh O0COOEHHOCTH HAay4YHOTO  MCCIIEIOBAHUS;

UHTEPIPETUPOBATh JIaHHBIE U MCIOJIb30BaTh HAy4YHBIE JOKA3aTEIbCTBA
JUTSI TIOJTYYE€HU S BBIBOJOBY.

Lenu n3yyenus GuU3MKU Ha YpPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs OMpeeTIeHbI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickon Oenepanuu, peANTU3YIOIINX OCHOBHBIC
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oOmieoOpazoBarenbHble  NPOrpaMmbl,  yTBepkAEHHOW  pemeHueM  Kosueruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
Ne TIK-48BH).

Henu uzydyenust u3uKu:

NpUOOpEeTEeHNE HMHTEpeca M CTPEeMIICHUSI OOy4alouuxcs K HAyYHOMY H3YUYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaTIbHBIX H TBOPUECKHUX CIIOCOOHOCTENH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS H (HOpMHpOBAHHE
UCCJIEIOBATENILCKOTO OTHOIIICHUS K OKPYKAIOUIUM SIBJICHUSIM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjibTaTa H3y4eHUs OCHOB
CTPOCHMSI MaTepUH U (PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHUE TPEACTAaBICHUNH O POAUM (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE NPEICTABICHUNH O BO3MOXKHBIX cepax Oyaymied mnpodeccuoHaIbHON
JESITEIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K JaJbHEHIIEMY OOYyUYEHHUIO B ATOM
HaIpaBJICHUU.

JlocTuKeHHne 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI 0OECIIEYNBAETCS PELICHUEM CIEAYIOLIUX 3a]1a4:

npuoOpeTeHNe 3HAHWM O AMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JICKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOPETECHUE YMEHHM OMNHUChIBATH U  OOBACHATH (PU3MUECKUE  SIBICHUS
C UCIIOJIb30BAHUEM IOJTYYCHHBIX 3HAHUH;

OCBOEHHE METOJOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
buznyecKkux Moienell, TBOPUYECKHUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJHBIC SBICHUS W BBITIOJHATH OIIBITHI,
n1abopaTtopHble pabOThl W HKCHEPHUMEHTAIbHbIE HCCIEAOBAHUSA C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX IPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMalen GU3HUIECKOTo COoAepIKaHus, BKIIIOUas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTWXKEHUSX (U3UKH, aHAIW3 U KPUTUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO C€O c(depamu mnpodeccCuoHaNbHON JEATEIbHOCTH, CBSI3aHHBIMU
C (uU3MKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSAX
(bu3MYeCcKO HaAyKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus oTBoguTcs 238 wacoB: B 7 kiacce — 68 uacoB (2 waca B Hemenmo),
B 8 kitacce — 68 yacoB (2 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Hepeno).

[Ipennaraemelii B mporpamme no Gpu3mnKe nepeueHb 1a00paTOpHbIX padOT U OMBITOB
HOCUT pEKOMEHJATeNbHBbIA  XapakTep, Yy4YuTeNb JeJaeT BbIOOp MpPOBEACHUSA
7ab0opaTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
OOy4YaroMMXcsl, CIHUCKA DJKCIEPUMEHTANBHBIX 3aJlaHul, TpeajiaraéMbIX B paMKax
OCHOBHOTO rOCY/IapCTBEHHOTO SK3aMeHa Mo (pu3mkKe.

COIAEP)XAHUE OBYUEHUS

7 KIIACC
Pasznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKOLEro MUpa
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®duszuka — Hayka o mnpupoze. SBienus upupoabl. Dusmyeckue sABICHUS:
MEXaHUYECKHue, TEIIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuunHbl. 3mMepenue ¢pusznueckux BennunH. Guzndeckre npudopsl.
[TorpemHocTh U3MepeHnit MexxayHapoaHas cucTemMa eIMHUIL.

Kak d¢usmka ®w  gpyrue  eCTECTBEHHbIE HAyKd  HM3YYalOT  MPUPOJY.
EcTecTBeHHO-HAYUYHBIN METOJ] IO3HAHUS: HAOIIOJCHUE, TTOCTAaHOBKA HAYYHOTO BOIIPOCa,
BBIJIBUKEHUE TUTIOTE3, IKCIIEPUMEHT TI0 TIPOBEPKE TUIIOTE3, 00BICHEHNE HAOI0aeMOTO
aBiieHHs. Onucanue PU3NYECKUX SBJICHUN C TOMOILBIO MOJIEIEH.

Jlemoncmpayuu

MexaHnueckue, TEIIOBBIC, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckre NpuOOPHI U MPOoLIeypa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U IU(PPOBBIM
prudOpPOM.

JlabopamopHwvie pabomul u onvimol

OmnpenenenHre 1EHbI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUoopa.

N3MmepeHune paccTosHUIM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoB MalbIX TE.

N3mepenue TemnepaTypbl PYU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: NAIBHOCTh MOJIETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIBLHO, TEM 0O0JIbIIIe, YeM OOJIbIIEe BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayaibHbIE CBe/IEHUsI O CTPOEHUH BellleCTBA

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OMbITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOECHUE BEIIECTBA.

JIBr>keHue yacTull BeuecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzanmoneicTBre 4acTuIl BENIECTBA: MPUTHKCHUE
U OTTaJIKWBaHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, >XUAKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Tel. B3auMOoCBs3b MEXKIy CBONCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX M HMX AaTOMHO-MOJICKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Habmronenune nuddysun.

HaOnronenue sBieHui, OOBACHSIOMMXCS TPUTHKEHUEM WIH OTTAJIKUBAaHUEM
YaCTHIl BEIIECTRA.

JlabopamopHhwvie pabomul u onvimol

OreHnka quaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM (oTorpaduii).

OnbITH IO HAOJTIOJICHUIO TETIJIOBOTO PACIITMPEHHUSI Ta30B.

OnbITH IO OOHAPYKEHUIO JECHCTBUS CHUJT MOJIEKYIISIPHOTO TMPUTSKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHeE TeJl

Mexannueckoe aBuxeHue. PaBHoMepHOE U HepaBHOMEpHOE JBHKEeHUE. CKOPOCTb.
Cpenassisi CKOpOCTb IIPU HEPABHOMEPHOM ABUKEHUU. Pacuér myTu u BpeMEeHU IBUXKECHHUS.

SIBnenuie nnepuuu. 3akoH uHepHKU. B3anMoeiicTBue Tel Kak puYruHa U3MEHEHUS
CKOPOCTU JBMKEHHUA Tell. Macca kak Mepa MHEpPTHOCTU Tena. [IIoTHOCTH BeliecTsa.
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CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEIlleCTBA.

Cuia kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
W3mepenue Cuilbl ¢ TOMOIIBIO TIMHAMOMETpA. SIBJIE€HNE TATOTEHUS U criia TskecTh. Cuiia
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. ClioxkeHne cuil, HalpaBiIE€HHbIX
no oAHoW mnpsimoi. PaBHOoneicTBytomas cwi. Cuna TpeHus. TpeHHe CKOJIbKEHUS U
TpeHue Nokos. TpeHue B IpUpoae U TEXHUKE.

Jlemoncmpayuu

Habmoienne MexaHu4eckoro JBUKEHHS Teja.

N3mepenne CKopocTH MPSMOIMHENHOTO JBUKEHUS.

Habmoienue sSiBJIeHUSI HHEPIUH.

HaGnronenue u3MeHeHus CKOpoCTH MPHU B3aUMOCHCTBUY TEll.

CpaBHeHHE Macc 110 B3aUMOJEHCTBUIO TEIL.

CrnoxxeHue cuJl, HapaBJICHHBIX 110 OJHOW MPSAMOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHrne CKOPOCTH PABHOMEPHOI'O JBM)KEHUS (ILAPUKA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOMIISI U TaK Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXKEHUS OpycKa WM IIapuKa [0 HAKIOHHOU
IIJIOCKOCTH.

Ornpenenenne IOTHOCTH TBEPIOIO TENA.

OnebITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUA (IeopManun) npyKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca TeJa
Y XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH 1 ra3oB

Hasnenue. CriocoObl yMEHbBILIEHUSI W yBENWYEeHHs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJIeHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBieHus TBEPAbIMU
TeIaMH, >KMAKOCTAMM M Tasamu. 3akoH Ilackamsa. IIlHeBMaTHMueckue MalIMHBIL
3aBUCHUMOCTh JIaBJICHUS JKUIAKOCTH OT TiyOuHBL. ['MapocTaTHueckuid mapajaokc.
Coobmiaromuecs: cocyabl. [ 'napaBinyeckue MEXaHU3MBbI.

Atmocepa 3emumm u armocepHoe pgaBieHue. I[IpUuMHBI CyIIECTBOBAHMS
BO3aAylIHON o0osiouku 3emiu. OnwiT Toppuueru. M3mepenne atMochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 AABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(EepHOTro J1aBJICHUS.

JlelicTBHE )XUAKOCTHA U ra3a Ha IOrpy>KEHHOE B HUX TeJIO. BeITaNKkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnaBanue.
Jlemoncmpayuu

3aBUCUMOCTb J1aBJICHUS r'a3a OT TEMIIEPATYPHI.

Ilepenaya naBaeHUs KUAKOCTHIO U Ta30M.

Coobmatomuecs CoCy/bl.

['mnpaBarueckuii mpecc.

[IposiBinenue neficTBus aTMOC(HEPHOTO JTABICHUS.

3aBUCHMOCTH BBITAIKHBAIOUICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAKOWIEH CUIIbI BECY BHITECHEHHOM KHIKOCTH.

VYcnoBrue muiaBaHusA TeEN: IUIABAHUE WM TOTPYKEHHE TeJl B 3aBHCHUMOCTH
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OT COOTHOUIEHUS IUIOTHOCTEN TEJa U AKUJKOCTH.
JlabopamopHhwvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOU
B KUJKOCTb YaCTH TEJNA.

OmnpeneneHre BBITAIKUBAIOMIEH CHIIbI, JEHCTBYIOLIEH Ha TEJO, MOrPYXEHHOE
B KUJKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CWIBI, JEUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MAaCCBhI TEJIA.

OnbITHI, 1€MOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOIICH CHJIbI, AEHCTBYIOIIEH
Ha TEJO B JKUJIKOCTH, OT 00bEMA NOTPYKEHHOM B KUJKOCTh YaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKU U OIPENCIICHUE €€
rpy30M0AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHeprus

Mexanuueckasi padbota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblvar, 0J0K, HAKIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs
ppiuara. IlpuMeHeHue mnpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ mpocTteix Mmexann3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas 3Heprusi. Kunetnueckas u noreHuuaibHas sHeprus. [IpeBpanieHue
OJTHOT'O BUJIa MEXaHUYECKOW DYHEPTHUH B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTHH B MEXAHUKE.
Jlemoncmpayuu

[IprmMepbl IPOCTBIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Onpenenenue paOOTbl CHJIBI TPEHUS [P PABHOMEPHOM JBIKEHUHM Teja
10 TOPU30HTAJIILHON ITOBEPXHOCTH.

Hccenenosanue ycioBuii paBHOBECUS pblUyara.

N3mepenue KII/] Hak1OHHOM TIIIOCKOCTH.

N3ydeHune 3ak0Ha COXpAHEHUSI MEXaHUYECKOW SHEPTHM.

8 KJIACC
Pa3nen 6. TermtoBble ABJIEHUS

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJ. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE TTOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.

Mopgenu  TBEPAOTO, IKUIAKOTO M  Ta3000pa3HOrTO  COCTOSIHMM  BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUAKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJ0KEHUN MOJIEKYJISIPHO-KUHETUUECKON Teopur. CMaunBaHue
Y KallWUIAPHBIC SIBJICHUS. TemnoBoe paCIMPEHNUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpPaTypbl CO CKOPOCTHIO TETJIOBOTO JABUKECHUS YaCTHII.
Brytpennsis sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHH: TeIuionepenayda u
coBepiicHHE paboThl. Buabl Temmonepenaun: TEIJIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHUE.

KomnuectBo Temiorel. YaenbHas TEIUIOEMKOCTH BELIECTBA. 1€ILUIOOOMEH U
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeIioBoro Oamaxca. [ImaBneHue m oTBepieBaHue
KPUCTAJUIMUECKNX BEIMIECTB. Y enbHas TeroTra IutaBieHus. [lapooOpasoBanue u
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koHaeHcanus. Mcnapenue. Kumnenue. VYaenbHas TemioTa mapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPhI KUTIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPAHMSL.

[Tpunuunel padoTsl TermoBbix aurateneil KIIJ remnmoBoro aeurarens. TemtoBeie
JIBUTATEIIN U 3aIATAa OKPYKAIOIIEH CPEJIbL.

3aKOH COXpPaHEHHUsI U TPEBPAILLICHHS SHEPTUH B TEIJIOBBIX MPOLECCAX.
Jlemoncmpayuu

Ha6nronenne OpoyHOBCKOTO JBHUKEHUS.

Ha6mronenue nuddysun.

HaGnronenue siBieHni cMaurBaHuUs U KaWUISPHBIX SIBJICHUH.

HabitoieHue TenaoBoro paciimpeHus Ted.

N3meHenue naBieHus raza TpUd HM3MEHEHHMM O00bEMa M HarpeBaHUU WU
OXJIQXKCHUU.

[TpaBuia u3mepeHus: TEMIEPATYPhI.

Buael remonepenayn.

OxJak/1IeHue MpU COBEPIICHNUU PabOTHI.

HarpeBanue npu coBepiieHnr paObOThl BHEIIHUMHU CUJIaMHU.

CpaBHeHHE TEIUTIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

HaOmronenne kuneHus.

HaGnroneHnue noctossHCTBa TEMIEPaTyphl IPH IUIABJICHUU.

Moaenu TenJIOBBIX ABUTATEIICH.
JlabopamopHwvie pabomul u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSKECHMUS.

OnbITHI O BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITel MO HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPABIX
TeJL.

Onpenenenre AaBiIeHUs BO3AyXa B OaJUIOHE MINPHULIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro o0béma u
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HarpeBaHus WA OXJIAKICHUS.

[IpoBepka TrUIMOTE3bl JUHEWHONW 3aBUCUMOCTHU [JIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHus: BHyTPEHHEW SHEpruu Teja B pe3yJibTare TeIionepeaun
U pabOThI BHEIIHUX CHIIL.

HccnenoBanue siBiIeHHS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOJAHOW U ropsyen
BO/IBL.

OmnpeneneHre KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOM MPHU TEIIO0OMEHE
C HarpeThIM METAJUIMYECKUM IIUIIUH]IPOM.

Omnpenenenne y1eabpHON TEMII0OEMKOCTH BEILIECTBA.

Hccnenosanue npoiecca UCIAPEHUS.

OrnpeneneHrue OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHON TEIIOTHI ILUIABICHUS JIbJA.

Pa3nen 7. JinekTpuyeckue U MATHUTHBIE SIBJIEHUS

OnekTpuzaums Ten. J[Ba poaa d3IIEKTPUYECKHUX 3apsAloB. BiaummopelictBue
3apshKEHHBIX Tel. 3aKkoH KyloHa (3aBUCHUMOCTD CHIIBI B3aMMOICHCTBHSI 3apsDKCHHBIX TEIl
OT BEJIMYUHBI 3aPsI/IOB U PACCTOSHUS MEXTY T€JIaMu).

OnekTpudeckoe mojne. Hanpspk€HHOCTh  dnekrtpuueckoro mois.  [IpuHiun
CYINEPIIO3ULIUN 3IEKTPUUECKUX MMOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn osnekTpudeckux 3apsAnoB. OJNEMEHTAPHBIA AJIEKTPUYECKUN  3apsi.
Crpoenne atoma. IIpoOBOAHMKHM M IUAIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTrO Toka. IcTOuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS OSIEKTPUYECKOTO TOKa (TETUIOBOE, XHMMHYECKOE,
MarHuTHOE). DIEKTPUUYECKUNA TOK B KUJIKOCTSAX U raszax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuueckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEJIbHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma Uil ydacTKa LEemu.
IlocnenoBarenbHOE U TApaUIEIbHOE COEIMHEHNUE IIPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 3IeKTpUUYecKoro Toka. 3akoH Jkoyns—JIenmna. DnekTpudyeckue
LMY ¥ TOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHuMe.

[ToctostHHbIE MarHuThl. B3anMoaelcTBHE TOCTOSAHHBIX MAarHUTOB. MarHuTHOE
noje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe ISl )KU3HU Ha 3emie. OneIT Dpcrena.
MarnutHOe MoJie INEKTPUYECKOrO0 TOKA. I[puMEHEHHE SIEKTPOMArHUTOB B TEXHHUKE.
JlelicTBME MarHMTHOTO TOJS HA IPOBOJHHUK C TOKOM. DJIEKTPOJBUIATENb IIOCTOSHHOTO
ToKa. lMcnosib30BaHuE DJIEKTPOABUrATENIE B  TEXHUYECKHUX  YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Onbitel Dapanes. SBineHue >3JaeKTpOMarHUTHOM uHAYKIMU. [lpaBuiio Jlenna.
OnextporenepaTop. CrocoObl MOIYYEHHs 3JIEKTPUUECKON IHEPrUH. DIEKTPOCTAHIUH
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu

DJIeKTpU3aLus Te.

JIBa poza 3EKTPUYECKUX 3aps0B U B3AMMOECUCTBUE 3apsKEHHBIX TEII.

YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] NUHTYKIIUSI.

3aKOH COXpaHEHUS JIEKTPUUECKHUX 3aPsJIOB.
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[IpoBOAHUKH U ANDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MTOJIS.

M cTOYHMKN TOCTOSIHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B KUJIKOCTH.

["a30BbIH pa3psa.

N3mMepenune CHitbl TOKa aMIIepMeETPOM.

N3Mepenune 3neKTpruiIecKOro HarpsKEHU BOJIbTMETPOM.

Peocrar u MmarazuH CONpPOTUBIICHUN.

B3aumMoenicTBrE MOCTOSIHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHS OJFOCOB MarHuTa.

MopaenupoBaHuE MarHUTHBIX MOJIEW MMOCTOSIHHBIX MArHUTOB.

OmneIT Opcrena.

MarHuTtHoe€ 1oJie ToKa. JIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA.

UccnenoBanue sBiIEHUSA 3IEKTPOMArHUTHOM UHYKIIHH.

Omnebitel apanes.

3aBUCUMOCTH HAIIPABJICHU UHAYKIIHOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

DIIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.
JlabopamopHhwvie pabomul u onvimol

OMNBITHI 10 HAOIIOJICHUIO DJIEKTPU3ALIMH TEJT MHIYKIIUEH U TIPU CONPUKOCHOBEHUU.

HccnenoBanue nerCTBUS SJIEKTPUUECKOTO MOJISI HA MPOBOJAHUKH U JUAJICKTPUKH.

COopka 1 mpoBepka paboThI IEKTPUIECKOM IIEMU TOCTOSHHOTO TOKA.

N3MepeHne u peryJimpoBaHUe CUJIbI TOKA.

N3MmepeHue u peryampoBaHue HAMIPSKEHHUS.

UccnegoBanne 3aBUCUMOCTH  CHJIBI  TOKa, MAYLIErO 4YE€pPE3  PE3UCTOD,
OT COINPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAJN MTOMEPEUYHOr0 CEYEHHS U MaTepHUaa.

IIpoBepka npaBuiia CIOKEHUS HANPSKEHUHN TIPU MOCJIEI0BATEIbHOM COCAUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka npaBuma AJisi CUJIbI TOKA IIPU NapasjIeIbHOM COCIMHEHUH PE3UCTOPOB.

Omnpenenenue paboThI AIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTop.

OrnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAECISIEMOUN Ha PE3UCTOPE.

UccnegoBanne 3aBUCMMOCTHM  CWJIbI  TOKa, MAYIIETO 4Yepe3  JIAMIIOUKY,
OT HAIPSDKEHUS HAa HEU.

Onpenenenue K11/ narpeBatesi.

HccnenoBanre MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB NP UX OOBETUHEHUU U
pa3aeiIeHuH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl B3aWMOJEUCTBUS KATYLIKH
C TOKOM Y MAarHMWTa OT CUJIbl TOKA M HAIIPABJICHHS TOKA B KaTyLIKE.

N3ydenne neiicTBUSA MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.
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KoHcTpyrpoBanue u uzyueHue paboThl 3JIEKTPOABUTATENS.

N3mepenue KIIJ] anexkTpoaBuraTeIbHOM YCTAaHOBKH.

OMNBITEI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIIMH: UCCIIEIOBAaHNE
W3MEHEHUI 3HAYCHHS U HAIIPaBJIEHUS UHAYKIHOHHOIO TOKA.

9 KJIACC
Pa3nen 8. Mexanuueckue siBJIeHUsI

Mexanuueckoe  JABWKEeHHME. MarepuanbHas — Touka. Cucrema  orcyéra.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBUXEHHUS. PaBHOMEpHOE MPSIMOJIMHEITHOE
nBkeHue. HepaBHoMmepHoe mnpsiMosinHEHOE JBMKeHHE. CpenHsisi U MrHOBEHHAas
CKOpPOCTb T€Ja TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOoyckopeHHOE TIpsiMOJIMHEHOEe ABKeHne. CBOOOAHOE MajicHUE.
OmnbiTel ["anunes.

PaBHOMepHOE 1BIKeHHE TO OKpyxkHOCTH. [lepmom u yacrora oOpamieHus.
JInHerHasa v yriaoBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsoiit 3akoH Hperorona. Bropor 3axkoH Herorona. Tperuin 3axkoH HprotoHa.
[IpuHIMII CYTIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUS MOKOS, IPYTUE BUJIbI TPCHUS.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JBmxenne mnaner Bokpyr Cousnina. IlepBas kocMuueckass ckopocTs. HeBecomMocTs u
IIEPErpy3KH.

PaBHOBecue wmatepuanbHOM TOUYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIIEHHON OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynec tema. M3meHnenne wummnynbca. MMnynbCc cuibl. 3aKOH COXPAaHEHUS
MMITYyJIbCa. P€akTUBHOE IBMKEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TSHKECTH, YyIPYroCTH, TPEHUS.
Csi3b HEpruu 1 padoThl. [loTeHIMaIbHAS SHEPTUS Tela, TOHATOTO HaJl TOBEPXHOCTHIO
3emiu. [loreHunanbHas sHeprus cxaTtou npyxkuHel. Kunernueckas sHeprus. Teopema
O KHHETUYECKOU 3HEPTrUH. 3aKOH COXPAaHEHUS MEXAHUYECKOW SHEPTHUU.

Jlemoncmpayuu

Ha6nronenne MexaHnuecKoro JBUKEHUS TeJIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHeHUE IMyTEHN U TPACKTOPU ABUKEHUS OJHOTO U TOTO € T€JIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenune CKopoCcTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO ABHKCHUS.

HaOmnronenue nBukeHus Telia o OKPYKHOCTH.

HaOmronenne MeXaHMUECKUX SIBICHUM, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEJIHLHO KaOMHETa
bu3uKH.

3aBUCHUMOCTh YCKOPEHUS TeIa OT MacChl Tea U IEUCTBYIOLIEH HAa HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT TTPU B3aMMOJICHCTBHH TETI.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMitynbca npu B3auMOJACHCTBUU TEJL.

[IpeoOpazoBanus SHEPrUn MpU B3aUMOJAECHCTBUU TEJL.
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CoxpaHeHne uMITyJIbCca IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa MPU A0COIIOTHO YIPYTOM B3aUMO/IEHCTBUU.

HabutoieHne peakTUBHOIO ABM)KEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUuu MpU CBOOOIHOM IaJICHUH.

CoxpaHeHHEe MEXaHUYEeCKOM SHEpPruM NpH JBWKEHUU Tejla MOJ JIEHCTBUEM
IPY’KUHBI.

JlabopamopHwvie pabomul u onvimol

KoncTtpynpoBanue Tpakra sl pasroHa U JAJIbHEHIIEr0 PAaBHOMEPHOIO JBHKECHUS
HIaPUKA WM TEJIEKKHU.

OmnpeneneHne cpeHEd CKOPOCTH CKOJIbXKEHUs OpycKa WM JABWKEHUS IIapHKa
10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOpeHHUs Teaa IPU PAaBHOYCKOPEHHOM JIBM)KEHUM IO HAKJIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBU)KEHHUH
0€e3 HayaJIbHON CKOPOCTH.

[IpoBepka TUIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM JIBMKEHUHM O€3 HaudaJbHOU
CKOPOCTH IIyTH OTHOCATCS KAK sl HEUETHBIX YHCEJI, TO COOTBETCTBYIOLIUE IPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JTaBJICHHS.

Onpenenenue k03 (HULIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenre pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JABWKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyeHune 3aKOHa COXpaHEHUS DHEPTUU.

Pa3nea 9. Mexanuveckue KoJie0aHUs U BOJIHBI

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUN: MNepuof,
4acToTa, aMIUINTyJa. MaremMaTH4ecKud W TNPYXUHHbIA MasTHHUKU. [IpeBpamienue
SHEPrUu MpH KoJeOaTeIbHOM JABUKEHHH.

3aryxatouue kosjebanus. BeinyxaeHHble kosneOanus. Pezonanc. Mexanuueckue
BOJHBI. CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHble M momepedHsle BOJHBL. J[nnHa
BOJIHBI M CKOpPOCTBH €€ pacnpocTpaHEeHHUs. MeXaHU4ecKue BOJHBI B TBEPAOM TellE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtpaxenHue 3Byka. HMHpasByk wu
YIIBTPa3BYK.

Jlemoncmpayuu

Habumonenue xonebanuii Tes Mo 1eHCTBUEM CHIIbI TSXKECTH U CHIIBI YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

PacnpocTpaneHne npo10JIbHBIX U TONEPEYHBIX BOJIH (HAa MOJIEIN).

HabutoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

10
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Onpenenenre 4acTOThI U MEpUOIa KoJIeOaHUN MaTEMAaTHYECKOTO MasITHUKA.

Omnpenenenre 4acTOThl U Meproa KoJieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEpUOJa KOJeOaHUI MOJBEIIEHHOTO K HUTU Tpy3a
OT JUIMHBI HUTH.

HccnegoBanue 3aBUCHMOCTM IEpUOJa KOJEOAHUM NPYKUHHOTO MAasATHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIEOaHUI Tpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Tpy3a.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh IEpUOAa KOJIeOaHUW NPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHHUS.
Pa3nea 10. DiiekTpoMarHuTHoOe 1oJjie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

DIIEKTPOMArHUTHOE oJe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJeKTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BolIHOBBIE CBOKCTBA CBETA.
Jlemoncmpayuu

CBoOiICTBA ANEKTPOMArHUTHBIX BOJIH.

BonHoBEIE cBOMCTBa CBETA.

JlabopamopHhwvie pabomul u onvimol

N3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO Tee(OoHa.
Pa3znen 11. CBeToBbBIE sIBJIEHUSA

JIyueBass monens cera. Mcrounuku cpera. [IpsiMonuHeiHOE pacnpoCTpaHEHUE
ceeta. 3armenuss Connua u Jlywel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenne cBeta. 3akoH mpenomieHus cBera. [lomHoe  BHyTpeHHee
OTpakeHHE cBeTa. VCNoJab30BaHUE MOJHOTO BHYTPEHHErO OTPAKEHHUSI B ONTHYECKUX
CBETOBOJAX.

Jlunza. Xox nmyueid B nuH3e. Onrtuyeckas cuctema ¢oToarnmapara, MUKpPOCKOTa U
Teneckona. I'ma3 kak ontuyeckas cucrema. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. OnbiTel HptoToHa. ClOKEHNUE CTIEKTPAIBHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu

[IpssMosMHEHOE pacpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue caera.

OnTHYeCKUN CBETOBO/I.

Xon nyyei B coOuparolieit JInH3e.

XO0J1 Tydeu B paCCEUBAIOLIEN JIMH3E.

[Tomyuenue n300paskeHUM C MOMOIIBIO JIUH3.

[Tpunumn aeiictBus oToamnmapara, MUKPOCKOIA U TEIECKOIa.

Mopens riasa.

Pa3noxenue 0enoro cBeTa B CIIEKTP.

[Tomyuenue 0enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.

11
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JlabopamopHhwvie pabomul u onvimol

WccnenoBanue 3aBUCUMOCTH yTila OTPaKeHUsI CBETOBOTO JIy4ya OT yrJjia MaJIeHUs.

N3yuenune xapakTepucTUK N300paXkeHus MpeMeTa B INIOCKOM 3epKalie.

HccnegoBanue 3aBUCUMOCTH yTIJla IPEJIOMIICHUSI CBETOBOTO JIy4a OT yTIJia MajeHus
Ha TPaHULIE «BO3TyX—CTEKIIOM.

[Tomy4yenune n3o00paxeHU C MOMOIIBIO COOMPAIOIICH JTNH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHICCKOUN CHITBI COOMPAIOIIEH JTHH3BI.

OnBITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBblie ABJICHUA

Onwitel Pezepdopna u mnanerapHas Mojaenb aromMa. Mogenbs aroma bopa.
Hcnyckanue v norionieHue ceeta aroMoM. KBaHThI. JInHEUaThie CIIEKTPHI.

PanuoaktuBHOCTh. Allba-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOTO Sipa.
HyxkiioHHast Moaenbs aToMHOTO siapa. M3oTonsl. PaguoaktrBHbIE nipeBpaiienus. [lepuon
MOJTypacriajia aTOMHBIX SIAEP.

AnepHble peakuru. 3aKOHbI COXPAHEHUS 3apPSA0BOTO U MACCOBOTO YUCEN. DHEPIusi
CBSI3U aTOMHBIX siiep. CBsi3b MacCchl M SHEPruu. Peakuuu CUHTE3a U JACIICHUS SIEP.
Ncrounuku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu

CrexTpbl U3Ty4EHUS U TOTJIOINICHUSI.

CnekTpbl pa3Iu4yHbIX Ta30B.

CnekTp BogoOpo/a.

Ha6nronenue TpekoB B kamepe Bunbcona.

PaboTa cu€Turika HOHU3UPYIOIIUX U3ITYyUCHUH.

Perucrpanus nzmydeHus: IpupoIHbIX MUHEPAJIOB U TPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaOntoneHue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3 TyUCHHUS.

HccnegoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI IO TOPMO3HOMY IYTH
(o ororpadusam).

N3mepenne paailioakTUBHOTO (pOHA.

IHoBTOpHUTEIBLHO-00001IAOIMA MOIYJIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TpPEeIHAa3HAYeH JJIsi CUCTEMATU3aLMH U
000011IeHHs] TIPEAMETHOTO COACPKAHUS M ONBITA JAESITENbHOCTH, MNPUOOPETEHHOTO
Ipy W3YYEHUH BCEro Kypca (U3WKHA, a TakKe I TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 10 (hU3UKE JJIsT 00YJArOIINXCS, BRIOPABIINX 3TOT YUEOHBIN
IPEIMET.

[Ipy w3yyeHHH [OaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
JESATETbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTHKEHUE TPEIMETHBIX WU
METanpeIMETHBIX MJIAHUPYEMBIX pE3yIbTATOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyUYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUECKUE SIBJICHHUS,
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IIPUMEHAS IIOJyYCHHBIC 3HAHUSA, peIlaTh 3a7a4yd, B TOM YMCJIE KayeCTBEHHBIE H
DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNIHAIBHO NEATEIbHOCTHBIN XapaKTep JAaHHOIO pa3jiesa peanu3yeTcs 3a CUET
TOT0, YTO OOYYAIOILIUECS BBITOIHAIOT 33/1aHUS, B KOTOPBIX UM IIpEAIaraeTcs:

HA OCHOBE TMOJIyUYE€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U IIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METObI HCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM UHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOOJie€ BAXKHBIX JIOCTHIKEHUI COBPEMEHHBIX
TEXHOJIOTUW, HAIlpUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBpAIICHUS U COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
DHEPI'UHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3yuyenune ¢u3NKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3OBaHMs HAMPaBICHO
Ha JIOCTIKEHHE JMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare u3ydeHuss puU3MKA Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3zoBaHMs
y oOyuatonierocsi 0yayT c(popMUpOBaHbI CIEAYIOLINE TUUHOCTHBIE PE3YJIbTaThl B YACTHU:
1) mIaTpHOTHYECKOTO BOCTIUTAHMSI:

IPOSIBJICHHE MHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,
2) rpakIaHCKOT0 M TyXOBHO-HPABCTBEHHOT O BOCTIHTAHMS:

TFOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXKIEHUU OOILECTBEHHO-3HAUYMMBIX
U OTUYECKUX MpPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM NPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HaHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIMIIOB B AESTEIIBHOCTH YUEHOTO;
3) 3C¢TeTHYECKOr0 BOCIIUTAHUS:

BOCHPUITHE OSCTETUYECKUX KadyecTB (U3MYECKON Hayku: €€ TapMOHMYHOIO
MOCTPOEHUSI, CTPOTOCTU, TOYHOCTH, JJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHWE IIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HaHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaKHEUILIEW COCTABIISIOIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HWHTEpeca K HCCIEI0BATENbCKON
NEeATEIbHOCTH;
5) hopmupoBaHus KyJbTYPbI 310POBbSI M SMOIUOHAILHOT0 (JIATOTIOTYYHSI:

OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI O€30MAaCHOTO MOBEACHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ ANEKTPUUECKUM U TEINIOBBIM 000pYAOBAaHUEM B IOMAIIIHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIUOKY U

TAKOI'0 K€ IIpaBa y ApYTIoro 4€jaI0OBCKa,
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6) TPyA0BOr0 BOCIIUTAHMS :

aKTUBHOE YyYacTHE€ B PCIICHWH MPAKTHYEeCKHX 3amad (B paMKax CEMbH,
00pa30BaTEeNbHOM OpraHM3aIMH, TOPOAd, Kpas) TEXHOJOTUYECKOW U COIMAIBHOM
HAPaBICHHOCTH, TPEOYIOIMHUX B TOM YHCIE U (PU3NIECKUX 3HAHUH;

MHTEPEC K MPAaKTHUECKOMY U3yUeHHUI0 Tpodeccuil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOTHY€ECKOT0 BOCITUTAHMA:

OpHUEHTAIMsI Ha IPUMEHEeHNEe QU3NYECKUX 3HAHWM IS PEIICHUs 33]a4 B 00JacTH
OKpY>KaroIen cpeibl, IaHUPOBAHUS MOCTYITKOB M OIICHKH WX BO3MOXKHBIX MOCIIEACTBHIMA
JUTSL OKPY’KAIOIIEN CPEbI;

OCO3HaHUE III00ATFHOT0 XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMyTeH UX pelieHus;
8) aganTanuu K N3MEeHS IIIMMCS YCJTOBHSM COIMAILHOW M IPUPOTHOM Cpebl:

HOTPEOHOCTh BO B3aUMOJCHCTBUM MPHU BBINOJIHEHUHU HCCIIEIOBAaHUI M MPOEKTOB
($u3nYeCKOil HalIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTUX;

HOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTHUECKYIO JESTEIbHOCTD;

nOoTpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIie POPMYIUPOBATH UJIEH,
HOHSTHS, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE NAe(PUIUTOB COOCTBEHHBIX 3HAHUM KW KOMIETEHTHOCTEM B 00JacTH
busuKy;

IUIAHUPOBAHHUE CBOETO PA3BUTHUSI B MPHOOPETEHUU HOBBIX (PU3MYECKHX 3HAHUIA,

CTpEeMJICHHE aHAIM3UPOBATh U BBIABISATH B3aWMOCBSI3H MPUPOIBI, OOIIECTBA U
KOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BaHNEM (DU3HUECKUX 3HAHUI,

OIICHKA CBOMX JICHCTBUH C YUETOM BIMSHUS HAa OKPYXKAIOIIYIO CPEAY, BOZMOKHBIX
r7100aJIbHBIX MTOCIEICTBUI.

METANIPEJMETHBIE PE3YJIBTATHI

B pesynapTaTe OCBOCHHS TpOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydvaromierocs OyayT  chOpMHpPOBaHBI  METANpPEIMETHBIE
pe3yNbTaThl, BKJIOYAIONINE TI03HABATEIbHBIC YHUBEpPCAIbHBbIC Yy4ueOHBIC IEHCTBUA,
KOMMYHUKATHBHbIE YHUBEPCATbHbIC YUeOHbIC IEHCTBUS, PETYJISATUBHBIE YHUBEPCAIbHbBIE
y4eOHbBIC ICHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

BBISIBIIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKA, OCHOBAHUS
J71s1 0OOOIIEHUS ¥ CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B pacCMaTPpUBAEMbIX (aKTaxX, JTaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIIIIUXCS K (PU3MUECKUM SBJICHUSM;

BBISIBJISITh TIPUYMHHO-CIIC/ICTBCHHBIE CBSI3HM TIPH M3YYCHUN (PU3NYECKHUX SBJICHUHN U
MPOIIECCOB, JENaTh BBIBOJBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJTFOUeHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBS3SIX (DU3MUECKUX BEIINYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHOW (u3nYecKod 3amadu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHHUS, BHIOOP HAaMOOJIEe MOIXOAIIETO C YYETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHER).
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Bba3oBble ucciaenoBatreJabCcKHe JeiCTBUSA.

UCIIOJIb30BaTh BONPOCHI KaK UCCJENOBATENbCKUM HWHCTPYMEHT IO3HAHMUS,

IPOBOJUTH [0 CAMOCTOSITEILHO COCTABICHHOMY IUIaHY OIBIT, HECJIOKHbIN
bu3nUecKuil AKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (DUINYECKOTO  SIBJICHUS;

OLIEHUBATh HA IPUMEHUMOCTb U JIOCTOBEPHOCTH HH(OPMAIIUIO, TOTYYEHHYIO B XO/1€
VICCJIEIOBAHUSI MJTU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIMPOBAaTh OOOOIIEHUS W BHIBOABI 10 pe3yibTaTam
POBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3MPOBATh BO3MOXKHOE JajibHEiIIee pa3BUTHE (PUINYECKUX TMIPOIECCOB,
a TaKXe BBIJIBUTaTh MPEIINOJIOKEHUA 00 UX pa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.
Pa6ora ¢ undpopmanumeii:

NPUMEHSTh Pa3jM4HbIE METO/bl, HWHCTPYMEHTBI W 3alpoChl TPHU TOUCKE
U 0TOOpe MHpOpPMALMU WM JaHHBIX C YYETOM IpENJIOKEHHOW ydeOHOH (pusmueckoin
3aJlaui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH  MHGOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTaBICHUS;

CaMOCTOSATENIbHO BBIOMpPaTh ONTUMAIBHYIO (POpMyY MpeAcTaBiIeHUS HHPOPMALUH U
WUTIOCTPUPOBATh pElIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JAHarpaMMaMiy, HWHON
rpauKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHIA:

B XOJi¢ OOCYXJEeHHUsI Yy4eOHOTO MaTepuaia, pe3yibTaToOB J1a0OpaTOPHBIX padoT
U TPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl W BBICKA3bIBAThH
UJieu, HaleJCHHbIE Ha pEIIeHHE 3a7aud W TOoJJEp)KaHue OJiarokenaTeaIbHOCTH
OOIICHMS,

COTIOCTaBIIATb CBOM CYXJICHHSI C CYXACHUSMHU JIPYTUX YYaCTHUKOB JIMAJIOra,
OOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

BBIPA)KATh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABNIATH PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIEA0BaHUs, POEKTA).

MOHUMAaTh W UCIIOJIB30BATh MPEUMYIIICCTBA KOMaHAHOW U MHIUBHIYATBHOU PaObOTHI
P pELICHUU KOHKPETHOU (pU3ndeckoil mpooieMbl;

IPUHUMATh LIEJM COBMECTHOW IEITEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JIOCTHUKEHHUIO: pachpeaessiTh Pojid, 00CYXKIaTh MPOIECCHl U Pe3ybTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSTH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAauyeCTBO CBOErO0 BKJaja B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENEHO CPOPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHUS.
PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

BBISIBIISITh NIPOOJEMBbl B KU3HEHHBIX M Y4EOHBIX CHUTyalUsiX, TpeOyrOIIUX
JUTsl peleHust PU3nYecKrux 3HaHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAIbHOE,
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NPUHATUE PELLICHUS B TPYIIE, MIPUHATUE PEIICHUN TPYIIOoi);

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelieHus: PU3ndYecKkoi 3aauu WM MiaHa
UCCJIEIOBAHUS C YYETOM MMEIONIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHMUI;

JienaTh BEIOOp UM OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U MpeJiarath 1jiaH €€ U3MEHEHMS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEHOCTHXKEHUS) PE3yJIbTaTOB JEATEIBHOCTH,
JlaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM 4YHCJI€ B XOJ BBITOJIHEHUS
(bu3MYEeCKOro HCCIENOBAaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejJoBeKa B XOJ€ Clopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro.

NpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPU peElIeHHH (U3NYECKUX 3a7a4 WU
B YTBEPJKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHly oOyueHus B 7 kJjacce NpeIMETHbIE pe3yibTaThl HAa 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y O0YHAOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHATUA: (U3MUECKHME W XUMUYECKUE SIBICHUS, HAOJIOIECHHE,
HKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BeliecTBa (TBEpAOE, KUIKOE, razo00pa3HOe), MEXaHUYECKOe
NBIKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHs,
paBHOAEHCTByOIas cuji, Aedopmauus (ymnpyras, IUJIACTUYECKasl), HEBECOMOCTb,
COOOIIIAIOIINECS COCY/BL;

paznuuath siBiIeHUs (auddy3us, TEIIoBOe JBM)KEHHME YacTHI[ BEIIECTBa,
PaBHOMEPHOE JIBMKEHUE, HEPABHOMEPHOE JIBM)KEHHUE, MHEPLUS, B3aUMOJCICTBUE TEl,
paBHOBecHE TBEPIABIX TEJI C 3aKPEIUIEHHOM OCBIO BpalllCHMs, Iepenada JaBJICHUs
TBEPABIMU TEJaMHM, JKUIKOCTSIMH W razaMu, arMocepHOe NaBJieHHE, IJIaBaHUE TeJ,
IIPEBPAILECHNS] MEXAaHUYECKOM 3HEPruM) MO ONUCAHUIO HMX XapaKTEPHBIX CBOMICTB M
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX TAHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUA B OKPYKAIOIIEM
MUpE, B TOM Yncie (U3NUYECKUE IBICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS C PA3TMUYHBIMU
CKOPOCTSIMU B JKMBOM M HEXHUBOW IPUPOJE, NEUCTBUE CWIBI TPEHUS B MPUPOJAE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro AaBICHUS Ha >XMBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ 4eJOBeKa, IPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIICJISITh CYHIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUM;

ONUCHIBATh HW3YYEHHbIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUSA, HCIIOJIb3Ys
duznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BPEMs], IIyTh, CKOPOCTb,
CPEIHsAsI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIAa TSXKECTH, BEC TeJa, CHJIa TPEHUS, JaBICHUE
(TBEpHoro Tema, KHUIKOCTH, Tas3a), BBITAJIKMBAIONIAs CUJIa, MeXaHuWdeckas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKAas] U NOTEHLMAJIbHAS SHEPrUs), NpHU OMNHCAHUM IMPABUIBHO
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TpakToOBaTh (U3HUUECKUN CMBICI UCIIONB3YEMBIX BEIMYUH, UX 0003HAUECHUS U €AUHUIIBI
bu3MYEeCKUX BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(bu3NYEeCKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHHUS U MPOIECCHI, HUCIIONb3Ys
npaBuia CIOXKEHUs Cuil (BIOJIb OAHOW MpsiMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXPAaHEHHUS MEXaHMYECKON HHEpPruH, MpH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIUChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3NYECKUE SBIICHUS, MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE H
B KOHTEKCTE€ CHUTyallud MPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 JOrmyeckux ImaroB
C onopoi Ha 1-2 u3y4yeHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (PU3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€rHele 3aiaud B 1-2 neiCTBUS, UCHOJb3Ys 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAIOLIME (PU3UUECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aul 3allChIBATh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (PU3NYECKHE BEIMYMHBI B (POPMYJIbl M INPOBOJUTH
pacy€Thl, HAXOUTh CIIPABOYHbIE TAHHBIE, HEOOXOIMMBIE [Tl PELICHU 33]1a4, OLIEHUBATh
PEaTUCTUYHOCTD MOJTYUYEHHOU (PU3NYECKON BEIIMUUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPU MOMOLIM (PU3UUYECKUX
METOJOB, B OIKMCAaHWUU HCCIEIOBAHUSA BBIICIATh NPOBEPSIEMOE MPEAIIOIOKECHHUE
(rumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOITYUEHHBIN PE3yNbTaT, HAXOJUTH OLTMOKH
B XOJIE OIIBITA, JAENaTh BEIBOJBI IO €T0 PE3yIbTaTaM;

POBOJUTH OIMBITHI 110 HAOIIOJAEHUIO (GU3MUECKUX SBJICHUN WM (PU3MUECKHUX
CBOMCTB Ted: (OPMYJIMPOBATH NIPOBEPSEMbIE MPEAINOIOKEHUSI, COOUPaTh YCTAaHOBKY
U3 IPEJIOAKEHHOT0 000pYAOBaHNUS, 3alIUCHIBATh XO/1 ObITa U (POPMYIMPOBATH BHIBObI;

BBIMOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tejla, 00bEMa, CUIIbI
U TEMIEpPaTypbl C UCMHOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB C yUETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOI BEJIMUUHBI OT APYTrou
C UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYIIETOCS
TeJa OT BPEMEHH JBWIKCHHS TEJA, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KaueCTBa
00pabOTKM TIOBEPXHOCTEM TEed W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAIU
CONMPUKOCHOBEHHUS TeJl, CUJIbl YIPYTOCTH OT YJ/UIMHEHUS MPY>KWHBI, BBITAIKUBAIOIIEH
CWIbl OT 00bEMa NOTPY)KEHHOW YacTH Tejla M OT IUIOTHOCTH KUAKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT TNIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUI
TJIaBaHUs TEJ, YCJIOBUN paBHOBECHS phluara M OJIOKOB, y9acTBOBATh B IJIAHUPOBAHHH
y4eOHOTO UCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY M BBINOJHATh H3MEpPEHUs, CIeays
OpeJIOKEHHOMY IUIaHy, (UKCHUpOBATH pe3yJbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bU3MYEeCKUX BEIMYMH B BUJE MPEIJIOKEHHBIX TaOnui W rpaduKoOB, JeJaTh BBIBOJbI
0 pe3ysbTaTaM UCCIIEI0OBAHNUS;

MPOBOANTHh KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIHUYMH (IUIOTHOCTH BEIIECTBa
JKUJIKOCTM W TBEPAOTO TeENa, CUJA TPEHHUS CKOJILKEHUS, JaBJICHUE BO31yXa,
BBITAIKMBAIOIAS CUJIA, IEWCTBYIONIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOYPHUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MIPEAI0KEHHOW UHCTPYKIMU: TIPU
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BBINIOJIHEHUH HM3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOW BEJTMYMHBI;

coONo/IaTh MpaBWJia TEXHUKU OE30MacCHOCTH IMpH padore ¢ J1abopaTOpHBIM
000py0BaHUEM;

yKa3bIBaTh TMPUHIUIGI JEUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYbI, OapOMETp, phluar, MOJABUKHBIN U
HETOJBWKHBINA OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepU30BaTh MPUHIMUILI JIEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € ONOpOl Ha WX omucaHus (B TOM YHCIE: MOALIMWIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3ys 3HAHUS O CBOWMCTBAX (PU3MYECKUX SIBICHUH W HEOOXOIUMbIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOM KHU3HU I OOeCredeHus
O0e3omacHOCTH TMpU OOpamieHUH C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 37I0POBbs U COOJIIOICHUS HOPM HKOJIOTHUECKOT0 TOBEACHUS B OKPY KAIOIICH
cpene;

OCYILIECTBIISITh OTOOP HUCTOYHUKOB HHGoOpMmanuu B HMHTepHETE B COOTBETCTBUU
C 33/IaHHBIM TOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U TyTEM CPABHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACISITH MHPOPMAIINIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCTIONB30BaTh TMPU  BBHIMIOJIHEHUW YYEOHBIX 3aJlaHUNl  HAYYHO-TMOMYJISIPHYIO
auTepatypy (U3UUECKOTO COACp)KaHUS, CIPaBOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHer, BnageTh npuéMamMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COJIEPKaHMs, B TOM YUCJIE MyOIMYHO
nenaTh KpaTKue COOOIEHUs O pe3ysibTaTax MPOEKTOB HIIM Y4€OHBIX HMCCIICOBAaHUMH,
IIPU 3TOM T'PAMOTHO MCTIOJIb30BAaTh W3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (pU3HKH,
COIIPOBOX/IAaTh BBICTYILUICHUE MTPE3CHTAIUEN;

P BBITIOJIHEHUHU YY€OHBIX MPOEKTOB U UCCIICIOBAHUIN pacipeaeisaTh 00I3aHHOCTH
B IPYIINE B COOTBETCTBUHU C ITOCTABJICHHBIMM 3a/1a4aMU, CIIEAUTH 32 BHITIOJIHEHUEM TIJIaHa
NEeWCTBUM, aJICKBaTHO OIICHWBATh COOCTBEHHBINM BKJIAJ B JESITEIBHOCTh TPYMIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xonmy oOyueHuss B 8 kjacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:
MCITIOJIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TETIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA M HEHACBIIIEHHBIN Nap, BIAXXHOCTh BO3/yXa, TEMIEpAaTypa, BHYTPEHHS
DHEPTUs, TEIUIOBOM IABUTATEIlb, 3JIEMEHTAPHBIA BJICKTPUUECKUU 3apsl, JIEKTPUUECKOE
0JI€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pasnuyaTh siBJIEHUS (TEIUIOBOE pACIIMPEHUE U CHKaTHe, TeIyionepeaaya, TermioBoe
paBHOBECHE, CMaYMBaHHWE, KalWUISAPHBIE SBJICHUSA, WCIAPEHHUE, KOHAECHCALNS,
IIJIABJICHHUE, KpUCTAIIN3AaLUs (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
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(TemIonpOBOIHOCTh, KOHBEKIIMS, U3ITyUYE€HUE), AIEKTPU3aLUs TeJl, B3aUMOCICTBIE

3apsiOB, ACHCTBUS AIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JACHUCTBUE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs
UHAYKIUS1) TI0 OINHUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHUE;

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKHX SBICHUNA B OKpYXKAIOIIEM
MHUpPE, B TOM 4YHclie (U3MUECKUEe SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE U
KaWUISIpHbIE SBJICHHUS B NPHUPOJAE, KPUCTAUIBI B Mpupoje, uznydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHUE SBJICHHS B aTMOc(]epe, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiid, apeiid MmoiarocoB, poib MATHUTHOTO TMOJIS JJIS )KU3HU Ha 3eMJie, TOJIIPHOE
CUSIHME, TMpU OTOM I[E€PEBOJUTH MPAKTUUECKYIO 3aJadyy B Yy4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3NUECKUX SBICHUIA;

ONUCHIBATh HM3YYEHHBIE CBOMCTBA Tl W (PU3IUUYECKHE SBJICHUS, HCIONb3Ys
¢u3znyeckue BEIUWYMHBI (TeMIepaTypa, BHYTPEHHSS 3HEPTUs, KOJUYECTBO TEIUIOTHI,
yZeJIbHAas TEIUIOEMKOCTh BELIECTBA, YZAEJbHAS TEIJIOTA IUIABJICHUS, YAECIbHAs TEIUIOTa
napooOpa3oBaHUs, YJEJbHas TEIUIOTAa CrOpPaHUs TOIUIMBA, KOA()(PUIMEHT MOJIE3HOTO
JEUCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXKHOCTH BO3/yXa, AJIEKTPHUUYECKHM
3aps/l, CUJIa TOKA, SJIEKTPUUECKOE HANPSHKEHHE, COTPOTUBIIEHUE MTPOBOIHUKA, YAEIbHOE
COMPOTHUBJIEHUE BEIIECTBA, pa0OTa U MOILIHOCTh 3JEKTPUUYECKOTO TOKA), IPU ONMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PM3MUECKUI CMBICT MCIOJIb3YEMbIX BEIWYUH, 0003HAUYECHHS U
CAUHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOUIUE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduKU H3YyYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SBJICHHUS W MPOILECCHI, HUCIOJIb3Ys
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA,
IPUHIUI CYNEPIIO3UIMH T0JIeH (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXPAHEHMS 3apsija,
3akoH OMa s ywacTka nenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHsI SHEPIHUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIIMCBIBATh €r0 MaTEMaTHUECKOE

BBIPAXKEHUE;
OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TE€JN, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMld  NPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-

CJICZICTBEHHBIC CBSI3U, CTPOUTHh OOBACHEHHUE U3 |—2 JIOTMYECKUX IIAaroB ¢ Onmopon Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SABICHUH, (U3MUECKMX  3aKOHOB WM
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3aiayud B 2—3 JCHCTBUSA, HUCIOJIb3YS 3aKOHBI U (DOpPMYIIBI,
CBSI3bIBAIOLIME (PU3UUECKIE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4l 3alMChIBATh
KpaTKOE YCJOBME, BBISBIATH HEAOCTATOK JAHHBIX JISl PELEHUsS 3aJauyd, BBHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIs €€ PelIeHUs, IPOBOJUTH PACUEThI U CPABHUBATD
MOJTy4Y€HHOE 3HaUYeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3UYECKUX
METO/IOB,  HWCIOJb3ysl  ONHCAaHUE  MCCIENOBAaHUS,  BBIAEHATH  IPOBEPAEMOE
IIPEAINOJIOKEHNE, OLICHUBATh IIPaBUIIBHOCTh IOPSAAKAa IPOBEACHUS MCCIEIOBAaHUA,
JIeNaTh BbIBOJbI,

IOPOBOJUTH ONBITHI IO HAOMIOACHUIO (PU3MUYECKUX SIBICHUM WIN (PU3NYECKUX
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CBOMCTB TeN (KanWUISpHbIEC SBJICHMS, 3aBUCUMOCTD JaBJICHHUS BO3yXa OT €ro o0béma,
TEeMIIepaTyphl, CKOPOCTH MPOLIecCa OCTHIBAHMS U HATPEBAHMS MPHU U3IYYEHUU OT I[BETa
u3Nydame  (MOrjomamnief) MOBEPXHOCTH, CKOPOCTh  HUCHApPEHUs  BOJbI
OT TEMIIepaTypbl KUAKOCTH M IUIOMIAAU €€ TOBEPXHOCTU, JJIEKTpU3alUs Tel U
B3aUMOJICUCTBUE AJIEKTPUUECKUX 3apsA0B, B3aHUMOJECHCTBHE MOCTOSHHBIX MAarHHUTOB,
BHU3YyaJIU3aIlisl MAarHUTHBIX TOJIEH TTOCTOSHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO TIOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMWTa, CBOMCTBA 3JIEKTPOABUIATENS
MOCTOSIHHOT'O TOKa): (OpMYyJIMpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEAI0KEHHOT0 000pyA0BaHus, ONMCHIBAThH XO/1 OTBITa U OPMYITUPOBATH
BEIBOJIBL;

BBITIOJIHATDh TPSMbIE U3MEPEHUS TEeMIEpaTypbl, OTHOCUTEIHHOM BIIAKHOCTH
BO3/lyXa, CHJIbl TOKa, HANPsDKCHHS C MCIOJIb30BAHMEM AaHAJIOTOBBIX IMPUOOPOB U
JTATYMKOB (PU3UYECKUX BEJIMYMH, CpPaBHUBATh pE3yJIbTaThl H3MEPEHHH C Y4YETOM
3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIUYMHBI OT JIPYron
C HCIIOJb30BAHUEM IMPSIMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS IPOBOJIHUKA
OT €r0 JUIMHBI, IJIOIIAX ONEPEYHOr0 CEYEHMS U YJEIbHOIO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHUKA, CUJIbI TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT HAINPSKEHUSI Ha MMPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MApaJUIEIbHOTO COEIWHEHUW MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
NPEMIOKEHHOMY IJIaHy, (PMKCUPOBATH PE3YJIbTATHI MOIYYEHHON 3aBUCMMOCTH B BHJIE
TaONMIl U TpauKOB, €1aTh BBIBOJIBI O PE3YJIbTATAM MCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIMYUH (yAeIbHAs TEMIOEMKOCTh
BELIECTBA, CONMPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JIEKTPUUECKOIO TOKA):
IUIAHUPOBATh U3MEPEHHUs, COOUpaTh OKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys
MPEIIOKEHHONW UHCTPYKIIMH, U BEIYUCIISATH 3HAUCHHUE BEIINYUHBI,

coONo/IaTh MpaBWJIa TEXHUKU OE30MacCHOCTH IMpU padoTre ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMUCaHUs (B TOM 4YHUCJE: CUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUYETUYHMK AIEKTPHUUECKOU
OHEPrUu, DJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUUYECKHE NPEIOXPAHUTENH, BJIECKTPOMArHUT, DSJIEKTPOJABUTATEINb
MOCTOSIHHOTO TOKa), MCIOJIb3ys 3HAHUS O CBOWCTBaX (U3MYECKUX SBJICHUU U
HE0OXO0IMMbIe (PU3NUECKUEe 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI
M0 CXE€MaM U CXEeMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTeIh BHYTPEHHETO CTOPAHMS, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI JJIEKTPUYECKUX IIETEeH C TMOCIEI0BATEIbHBIM U TMapaJUIeIbHBIM COCIMHCHHEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIe 0003HAUEHUSI SJIEMEHTOB 3JIEKTPUUECKUX IIEeTICH;

MPUBOANTHh TMPUMEPHI (HAXOAWUTh HWH(OpPMAIMIO O TpPHUMEpax) MPaAKTHIECCKOTO
UCIONIb30BaHUsl (PU3MYECKMX 3HAHUM B TMOBCEIHEBHOW KH3HU Ui OOECHedeHus
0e30macHOCTH NP 00paILEeHUH C TPUOOpPaMH U TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUS
37I0POBbS M COOTIO/IEHUS] HOPM 3KOJIOTMUYECKOTO MOBEACHHUS B OKPYXKAtOIIeH Cpeie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
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Ha OCHOBE MMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MH(OpMaLNIO, KOTOpas SBISETCS NPOTHUBOPEUYMBOM MM MOXKET OBITh
HEJI0OCTOBEPHOW;

UCIOJb30BaTh IPU  BBINOJHEHUM YUYEOHBIX 3aJaHUN  HAy4YHO-NOMYJSPHYIO
auTepaTypy (U3HUECKOTO COACpX aHHs, CIPAaBOYHBIE MAaTepUalbl, PECypChl CETU
Wutepuer, Bnaaerb nNpuéMaMud KOHCIEKTHUPOBAHMS  TEKCTa, MpPeoOpa3oBaHuUs
uH(OpMAITUHU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHMs, 00001mas
uHGOPMAIIMI0O U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEP)KaHUS, B TOM YHCIE
nyOJUYHO  NPEICTaBIATH  Pe3yJbTaThl  MPOEKTHOM WM  MCCIENI0BATEIbCKOU
NEATEIBbHOCTH, IIPH 3TOM I'PAMOTHO HMCIOJIB30BaTh MU3YYCHHBIM NOHATUMHBIA ammapar
Kypca (pU3HKHU, COIIPOBOXK/IaTh BBICTYIUICHUE IPE3CHTALIUEN;

IOpU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IMPOLIECCOB
pacnpeneniaTb 00s3aHHOCTU B TPYIE B COOTBETCTBUU C IOCTABJIICHHBIMM 3ajadyaMu,
CIICIUTh 3a BBIIOJIHECHUEM IUIaHA JACHUCTBUM M KOPPEKTUPOBATH €r0, AaJEKBATHO
OLICHMBAaTh  COOCTBEHHBIM BKJIaA B  JIEATENbHOCTh  TPYINIBL,  BBICTpaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOICHCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peiiaTh KOHQIUKTHI.

K koHly oOyueHus B 9 kjacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAOIIUXCSI YMEHUIA:

HCIIOJIB30BaTh IOHATHUSA: CHCTEMA OTCYETA, MAaTEpUAIbHAs TOYKA, TPACKTOPHSI,
OTHOCUTEIBHOCTh MEXAHUYECKOTO ABWXKEHUS, nedopmanus (ymnpyras, miacTHYecKas),
TpPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TSKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPIOTO TENa, PABHOBECUE, MEXAHUUECKHE
KoJie0aHUs U BOJIHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK, 2JIEKTPOMAarHUTHBIE BOJIHBI, IIIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI HCITYCKaHMSI
Y MOIJIONIEHUs, anb(a-, 6eTa- U raMMa-u3JIydeHus, U30TOIbI, IAEpHAas SHEPTeTHKA,;

pa3inyaTh SIBIECHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEHHOE JBUKECHHE,
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JBUKEHHE, CBOOOAHOE Ma/leHue Tell, pABHOMEPHOE
JIBW)KCHUE TI0 OKPY)KHOCTH, B3aMMOJCHUCTBUE TeJ, PEaKTUBHOE [BWXKCHUE,
KoJjebaTenbHOe JIBH)KEHHE (3aTyXalllle W BBIHYXJACHHbIE KOJeOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro cBeTa
B CIEKTP M CJOKEHUE CHEKTPAIBHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSHUKHOBEHUE JTMHENYATOr0 CIIEKTPa U3TYyUEHUS) IO OMUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX AAaHHOE (PU3NYECKOE
SBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE
(B ToM uncine (pu3NUECKUe SIBICHUS B MIPUPOJIE: MPUIUBBI U OTIUBBI, IBKEHUE TUIAHET
ConHEYHOHN CHCTEMBI, PEAaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMM, 3E€MJIETPSICEHHE, CEHCMMYECKHE BOJHBI, LYHaMH, 03XO, IBETa Tell,
ONTUYECKUE  SIBJICHHWS B  NpUpPOJE, OHOJIOTUYECKOE  JCHCTBHE  BHIUMOTO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOTO M3JIyUYE€HUN, €CTECTBEHHBIH paHOaKTUBHBIN
(OH, KOCMUYECKHE JTy4H, PAIUOAKTUBHOE U3TyUYEHUE IPUPOAHBIX MUHEPAIIOB, IEHCTBHUE
paAMOAKTUBHBIX U3JIYyYEHUH Ha OpraHu3M uejloBeKa), NpU 3TOM IEPEBOAUTH
IPAKTUUECKYIO0 3aJauy B y4eOHYIO, BbLIEIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKN)
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bu3nYecKuX SIBJICHUI;

OMKCHIBATh HW3YYEHHBIE CBOHCTBA Tel M (U3UYECKUE SIBICHHS, HCIOJIb3Ys
bu3nueckue BEIMYMHBI (CpeAHsst 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM
JBIKEHUHU, YCKOPEHHUE, MepeMelleHue, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHHsI, BEC Teja, UMITYJIbC Tea,
UMIYJIBC CHUJIBI, MEXaHW4eckas paboTa MU MOIIHOCTb, MOTEHIMANbHAS DHEPTUs Tela,
MOJIHATOTO HaJ TOBEPXHOCTHIO 3E€MJIM, MOTEHIMAIbHAs JHEPTUs CXKATOW MPY>KUHBI,
KUHETUYECKasi YHEPTHsl, TIOJTHAsT MEXaHUYECKask SHEPTHUsl, IEPUO M YaCTOTa KOJICOaHUIA,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBETa, IOKa3aTelsb
IPETOMJICHUSI CpPEeJbl), MPU ONUCAHUU TPABUIBHO TPAKTOBATh (DPU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUCHUS M CAMHUIBI (PU3NYECKUX BEJIMYWH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMM,
CTPOUTH TpaUKK N3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS U MPOIIECCHI, HCIOIb3YS
3aKOH COXPAHEHMs PHEPrUH, 3aKOH BCEMHPHOI'O TATOTECHHUSI, MPUHIIUI CYNEPIIO3UIINH
CWJI, TPHUHIIMI OTHOCHUTENIbHOCTH [amwies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsi/I0BOTO
M MacCOBOTO UYHCENT TMPH SIEPHBIX pEaKUUsAX, I[P OSTOM J1aBaTh CIOBECHYIO
(dbopMyITHMpPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MATEMATUYECKOE BHIPAKEHHUE;

OOBSCHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMid  TPAKTUKO-OPMEHTHPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTMUECKUX IIAaroB ¢ OMOPOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SABJACHUH, (U3WUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3a7adyd (ONMUpAIOIIMEcs Ha CcUCTeMy W3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIONINE (PU3WYECKUE BEIMYMHBI: HA OCHOBE
aHaM3a yCIIOBUS 3a7a4M 3aIMMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE WUITU
M30bITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATTMCTUYHOCTD MOTYYEHHOTO 3HAYEHUST (PU3HUECKON
BCITUIMHBL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEHIMTh MPH MOMOIIN (U3UUYECKUX
METOJIOB,  WCIIOJIb3YysS  ONMHCAaHWE  WCCICIOBAHMS,  BBUICTATH  MPOBEPSIEMOE
NPENOIIOKEHNE, OIEHUBATh TMPABUIBLHOCTh TIOPSAKA TPOBEACHHUS WCCIECIOBAHMUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOTIOACHUIN U OIBITOB;

IIPOBOJUTEL ONBITHI MO HAOTIOAECHNUI0 (U3UYECCKUX SBICHUH WIN (PU3HYSCKHX
CBOMCTB Ten (M3y4deHHE BTOpPOro 3aKkoHa HpIOTOHA, 3aKOHA COXPAHEHHWs DSHEPTHUH,
3aBUCUMOCTbH TMepUoia KoJIeOaHN! MPY>KUHHOTO MAagTHUKA OT MaCChl TPy3a U )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJEOAHWM, MNPSIMOIHHEIHOE
pacrnpocTpaHEeHHE CBETa, PA3JIOKEHHE OENIoro CBeTa B CIEKTP, M3yYEHHE CBOWCTB
M300paKEHHS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparomei
JIMH3€E, HAOJI0JICHUE CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB M3ITyUYEHHUS ): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000PYAOBaHUS, OMUCHIBATH X0/ OMBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOBL;

IPOBOJUTH NIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenessis CpeaHee
3HAYCHUE U3MepsieMOol BenuduHbl ((POKYCHOE pacCTOsIHUE COOMparoIIel JIMH3bI),
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000CHOBBIBaTh BBHIOOP CIIOCO0a N3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpPA);

IIPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3HUECKUX BETMYUH C UCTIOIb30BAaHUEM
NPSIMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HavYaJbHOM CKOPOCTH, MepHuoja KojieOaHUH MaTEMaTUYECKOrO MasTHUKA OT JIJIMHBI
HUTH, 3aBUCIMOCTHU yIJIa OTPaXCHHsI CBeTa OT YIJia MaJCHUA W YIJia IPETOMIICHUS
OT yrjia MajieHus): TIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY,
¢ukcHpoBaTh peE3yNbTaThl MOTYYCHHONW 3aBHCHUMOCTH (PU3WYECKUX BEJIWYMH B BUJC
TabNuIl U TpaduKOB, A€TaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBAHNUS;

MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO TMaJeHHUS,
HKECTKOCTh TPY>KUHBI, KOADOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas padora u
MOIIIHOCTb, 4YaCTOTA U MEPUO]I KOJICOAHUI MaTEMaTHUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTUYECKas CUjla COOUpAIOIIEeH JIMH3bI, pAJMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
cOOMpaTh OSKCIEPUMEHTAIIbHYI0 YCTAaHOBKY U  BBINOJIHATH HW3MEPEHUs, CIeays
MPEJIOKEHHOW WHCTPYKIIMU, BBIUKUCISATH 3HAUYCHHE BEJIMYUHBI WM aHAIM3UPOBATH
MOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUH;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu padboTe ¢ JabopaToOpHBIM
o0opyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YUYECHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEIO0, TOUCUHBIM HMCTOYHUK CBETa, JIy4, TOHKas JIMH3A,
IUTAaHEeTapHAsI MOJIENb ATOMA, HYKJIOHHAS! MOJIEIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIBI JACHCTBHUS HM3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM HAa WX OMHUCAHUA (B TOM YHCIE: CIUIOMETp, JATYUKU TOJOKEHHUS,
paccTosHUS U YCKOPEHHUs, pakeTa, 3X0JIOT, OUKHU, IEPUCKOII, (poToanmapar, ONTUYECKIE
CBETOBOJIbl, CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), uUCHONb3ys 3HaHUSA
0 CBOMCTBax (pM3MUECKUX SBJICHUN U HEOOXOAUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PEIICHUU
y4eOHO-IIPAKTUUECKHUX 3a/1ay, ONTUYECKUE CXEMbl I TMOCTPOEHUS H300paKeHU
B TUIOCKOM 3€pKajie U COOMpAroIIen JTUH3E;

MPUBOANTH MPUMEPHl (HAXOAUTh HH(GOPMAIMI0 O MpUMEpax) MPAKTUYECKOTO
UCTIONb30BaHUsl (PU3MYECKUX 3HAHWK B TOBCEAHEBHOW >KM3HM HJIs1 0OECIICYCHHS
O0e3omacHOCTH TMpu oOOpanieHuu ¢ NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUS 3I0POBbS U COOTIOACHNUS HOPM IKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEeH
cpene;

OCYIIECTBIISITh MOUCK WH(pOpManmu ¢GuU3NYecKkoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (pOPMYIUPYST TMOUCKOBBIA 3alpoC, HAXOIUTh MYTH OMNpPEEICHUs
JIOCTOBEPHOCTH TOJY4YEHHOHM HWHGOpMAllMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOJTHUTEIHHBIX UICTOYHUKOB;

WCIIOJIH30BaTh TIPW  BBITIOJIHGHWH YYE€OHBIX 3aJlaHUid  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpM aHMs, CIPAaBOYHBIE MaTepUalbl, PECypchbl CETU
Wutepuer, Bnaaerb nNpuéMaMud KOHCIIEKTHUPOBAHMS TEKCTa, MpPeoOpa3oBaHuUs
uH(pOpMaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE TNHCHbMEHHbIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHoOpMaIMl M3 HECKOJbKMX HMCTOYHUKOB (DU3MUYECKOTO COAEpKaHUS, MyOIMYHO
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MNpCACTABIIATL PC3YJIbTAThI HpO@KTHOﬁ U HCCH@ﬂOB&T@HBCKOﬁ ACATCIbHOCTH, IIPHU 3TOM
I'paMOTHO HCIIOJIb30BATb HSY‘IGHHBIﬁ MOHSITUHHBIN alIapar #u3ydacMoro pasacia

GU3MKKM W CONPOBOXKAATH BBICTYIUICEHHWE TMpe3eHTaluell ¢ y4y€ToM O0COOEHHOCTEHN
ayJIMTOPUHA CBEPCTHUKOB.
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7 KJIIACC
Ne HanmenoBanne KomunuectBo | IIporpamMmmuoe conepxkanrie |  OCHOBHBIE BUJIBI IEATEIBHOCTH O0YUYaIOIINUXCS
n/n pas3zesioB U TeM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 dusuka — HayKa o Npupoje. | BesiBiieHue paznuanii Mexay GU3NIECKUMU 1
0 IpUpoe SIBneHust mpupoasl. XAMUYECKUMH MPEBPAICHUSMMU.
dusuyeckue IBICHUA: Pacno3naBanue u kinaccudukarus GU3NISCKUX
MEXaHMYECKHUE, TCIIJIOBBIC, | SBJICHMI: MEXaHMYECKUX, TCIJIOBBIX,
BJIEKTPUYECKUE, 3JIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBEIC, Habmronenue u onucanue Gu3n4ecKux siBICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 dusnueckre BeTUUNHEL. OnpeneneHue UEHbI JSTCHUS IIKAJIbI
BEJIMYUHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPHOOpA.

BeJIMYUH. PU3nyecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHU C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne TemriepaTypsl IPU TOMOIITH
KHUIKOCTHOTO TEPMOMETpA U JaTUHKa
TEeMIIepaTypHhI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CII0C000B N3MEPEHUS HEKOTOPBIX (PHU3UIECKIX
XapaKTEePUCTHK, HAIPHIMEp, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHUM, MAJIbIX
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IPOMEXYTKOB BpeMeHH. O0cykaeHne
IpeJIaraéMbIX CII0COOO0B

1.3. | EcTrecTBenHO- 2 Kak ¢uzuka u npyrue BriiBmxenne runotes3, 0ObSICHSAIOMIMX MTPOCTHIC
Hay4HBII METO €CTECTBEHHBIE HAYKU SIBJIEHUS1, HAIIPUMED:
MO3HAHUS U3YYaroT IPUPOLY. — NIOYEMY OCTaHABIIMBAECTCS JBHKYLIEECS
EcrecTBeHHO-Hay4HBI 110 TOPU30HTAJILHON OBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — IIOYEMY B JKapKYIO [TOTOly B CBETIION OJEXKAE
HaOJIIOJICHUE, TTOCTAHOBKA MpOXJIAJAHEH, YeM B TEMHOU. [Ipennoxenne
HAy4HOTI'0 BOIPOCA, CIOCOOOB MPOBEPKHU TUIIOTE3.
BBIJIBUYKEHHE TUIIOTE3, [IpoBenenue ncciieqoBaHus 10 MPOBEPKE KAKOW-
HKCIIEPUMEHT 10 IPOBEPKE | TMOO TUIOTE3BI.
TUI0TE3, 00BSICHEHUE [TocTpoenune npocTredmmx Moaenen (pU3nIecKux
HaA0JII0/1a€MOT0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB UJIM CXEM), HAIlpUMEP
Onucanue pu3NUecKux NaJICHNE MTPEAMETA; IPSAMOJINHENHOE
SIBJICHUI C TOMOIIBIO pacnpocTpaHEHUE CBETa
Moelen
Hroro no pazgeny 6
Pa3znen 2. [lepBoHayaibHbIE CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CTtpoeHue BelecTBa 1 CrpoeHue BellecTna: HaGnronenue u nHTEpIIpETAIIHSI OTIBITOB,

aTOMBI U MOJICKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKAQ3bIBAOIIINE
JUCKPETHOE CTPOCHUE
BEILIECTBA

CBUCTEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
nabopaTtopHas pabota mo teme: «OreHkKa
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IMaMeTpa aToMa METOJIOM PSJIOB
(c ucronp3oBaHueM (oTorpaduii).
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBWKeHHE U
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHI]
BemecTBa. CBs3b CKOPOCTH
JIBMDKCHMS YaCTHII

C TEeMIEpaTypou.
bpoyHoBckoe nBUXkEHNUE,
mubdy3us.
B3aumoneiicTBue yacTuil
BEIIECTBA: IPUTSKCHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U sBIICHUS 1uddy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

10 HaOJIIOJEHUIO TETJIOBOTO PACIIUPEHNUS T'a30B.
[IpoBenenue u 00bACHEHUE ONBITOB 110
0OHapyKEHHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperatHbi€ COCTOSIHUSA
BEIIIECTBA: CTPOCHHUE Ira30B,
WKUJIKOCTEU U TBEPABIX
(KpUCTAILITUYECKUX ) TEN.
BzanmocBs3p Mex Iy
CBOIMCTBaMH BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN
BO/IbI

Onucanue (C UCHOJB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BscHeHHEe MAJION CXKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TET U
TEeKY4eCTH >KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YaCTUIIbI HAXOASITCS
B CpeHEM JajbIle APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYyILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpagusi)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMO/IeiicTBHE TeJl

3.1 | Mexanudeckoe 3 Mexanunueckoe amxeHue. | McciaenoBanue paBHOMEPHOTO ABUKCHUS,
JIBIDKCHUE PaBHoMepHOE 1 ONpEICJICHUE €r0 MPU3HAKOB.
HEepaBHOMEpPHOE NBIKeHKE. | Habmiomenrne HepaBHOMEPHOTO JIBIKECHUS U
Cxopoctb. Cpennsis ONPEICJICHUE €T0 OTIUYUN OT PABHOMEPHOTO
CKOPOCTh TIpU JIBIKCHUS.
HEpaBHOMEPHOM Onpenenenre CKOpOCTH PABHOMEPHOTO
NBWKEHUU. Pacu€Tr mytu 1 | ABM KEHHUS (IIapUKa B dKUJIKOCTH, MOJICTTH
BPEMEHU JIBUKCHUS 3JIEKTPUYECKOTO aBTOMOOMIIS U T.J1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOM IIJIOCKOCTH
Pemenue 3a1au Ha onpeaeaeHue MyTH, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO JBUKEHUSI.
AHam3 rpaKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuwms, macca, 4 SIBnenue nnepuu. 3aKOH OOBsicHEHUE U TTPOTHO3UPOBAHUE SIBIICHUM,

IINTIOTHOCTBH

uHepuuu. Bzanmoneincraue
TeJ KaK Mpu4IrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
M€pa UHEPTHOCTHU TeJIA.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IUHUIE 00BEMa
BeIIleCTBA

00yCITOBJICHHBIX WHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOAMT MPH TOPMOKCHHUH HJIH PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMY HEBO3MOXKHO
MI'HOBEHHO ITPEKPATUTH JIBH)KCHUE Ha BEJIOCHUIICC
WM CaMOKaTe U T. II.

[IpoBeacHUE M aHAIIN3 OIIBITOB,
JEMOHCTPHPYIOIINX N3MEHECHUE CKOPOCTH
JBYOKCHHSI TeJIa B pe3yJIbTaTe JCHCTBHUS Ha HETO
APYTUX TEIl.

Pemenvie 3a1au Ha ornpeiesicHIe MacChl TEJa, €Tro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHAIIN3 OTIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTDh U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBun Ten. MizMepeHune maccel Tena
Pa3IMYHBIMU CLIOCOOAMH.

Omnpenenenue IIOTHOCTH TeJa B pe3yJibTaTe
U3MEPEHHUS €ro Macchl U 00bEMaA

3.3

Cumna. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aUMOJICHCTBUS TEIL.
Cuna ynpyrocTtu 1 3aK0H
I'yxa. M3mepenue cusl

C IIOMOIIBIO TMHAMOMETDA.
SIBiIeHUE TATOTEHHS U CUJIA
TskecTr. Cuna TSKECTH
Ha JPyTUX IUIAHETaX.

Bec tena. HeBecomocTsb.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJTHOU
IIPSIMOM.
PaBHOAenCTBYIOIMIAS CUII.
Cuna tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
1okosi. TpeHue B mpupoje
Y TEXHUKE

N3yuyeHune B3auMOIEUCTBUS KaK IPUYUHBI
U3MEHEHUS! CKOPOCTH TeJla WK €ro 1ehopMalnu.
OnucaHne pealbHbIX CUTYalluid B3aUMOJICUCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U N300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YAJIMHEHHUS
PE3MHOBOIO UTHYpa WM MPY>KUHbI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYallMi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u J1p.).

AHanu3 cuTyanuii, CBSI3aHHBIX C SIBJICHUEM
TATOTEHHUS.

OObsicHeHNEe OPOUTAILHOTO ABUKEHUS TUTAHET

C MCIOJIb30BAaHUEM SIBJICHUS TATOTEHHUS U 3aKOHA
UHEPLIHH.

HSMCpeHI/Ie B€Ca TCJia C IOMOIIBIO JTMHAMOMETPA.

OO6ocHOBaHKE 3TOTO CIOCO0a HU3MCPCHUS.
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Ananus u MOACIUPOBAHHUC ABJICHUA HCBCCOMOCTH.

DKCIEepUMEHTAIIBHOE MTOJIYYEHUE MPAaBUIIA
CJIOKEHUS CUJI, HAITPaBJIEHHBIX BAOJb OJHOM
npsiMoii. OnpeieieHne BEITMYUHBI
PaBHOAEHCTBYIOLIECH CHIL.

N3yuyeHune cuiibl TpEHUS CKOJIBKEHUS U CUIIbI
TPEHUS TTOKOSI.

HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIBI JIaBJICHUS U CBOMCTB TPYILUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTHYECKUX CUTYyaluil, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS CIOCOOBI €€ YMEHbILICHUS WIN
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCIIOJIb30BAaHUE
NOJIIMITHUKOB, MJIABAHNUE BOJHBIX )KUBOTHBIX
u p.). Pemienne 3ai1ay ¢ MCHOJIb30BaHUEM
dbopmy 1151 pacuéra CUIIbI TSHKECTH, CHUITBI
yOPYTOCTH, CUIIbI TPEHHUS

Hroro o pasgemny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

Hasnenue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y ra3zaMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEJTUICHUS
naBijieHUs. /laBieHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot oonéma,
TeMIEepaTyphl.

Amnann3 1 00bICHEHUE OIBITOB U MMPAaKTHYCCKHUX

CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
TaBIICHHUSL.

O6ocHOBaHME CITOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

H3yuyeHne 3aBUCUMOCTH JIaBJICHUS ra3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3axoH Ilackais

0T 00bEMa U TEMIEPATYPBHI.

N3ydenne ocoOeHHOCTEM nepeadyn JaBIeHUs
TBEPABIMH TEJIAMH, )KUIKOCTSIMU U Fa3aMH.
O0ocHOBaHHE PE3YNBTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCNepUMEHTAIBHOE 1I0KA3aTENbCTBO 3aKOHA
[Tackans.

Pemenne 3aa4 Ha pacu€T JaBiIeHUs TBEPAOTO
Tena

4.2 | JlaBlIeHHE KUIKOCTH 3aBHCUMOCTD JIaBJICHHUS HccnenoBanmne 3aBHCUMOCTH TaBJICHHS KUIKOCTH
KHUJIKOCTH OT TITyOUHBI. OT TJIyOWHBI TOTPY)KEHUS U IFIOTHOCTH KHJIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
I'mapocratnueckuit napajiokca Ha ocHoBe 3akoHa [Tackans.
napagokc. Coobmiaromuecs | M3ydenne cooOmarmmxcsi COCya0B.
cocynsl. ['mapaBmuueckue | Pemrenue 3amay Ha pacy€T JaBICHUS KUIKOCTH.
MEXaHH3MBI OOBsCHEHNE IPUHITUIIA TCHCTBUS
THAPABIMYCCKOTO Mpecca, THEBMAaTHICCKUX
MaIIIHH.
AHanu3 1 00BsICHEHUE TPAKTUYCCKUX CHTYAIIHA,
JTEMOHCTPUPYIOIINX MTPOSIBICHHUE JTaBJICHUS
KUIKOCTH | 3aKkoHa [lackamns, Hanmpumep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSHUN
4.3 | AtmochepHoe ATtmocdepa 3emin u DKCIepUMEHTaIbHOE 0OHAPYKEHHE
JIaBJICHUE aTMocdepHOe JaBIcHUE. aTMOC(EPHOTO JIaBJICHUS.

HpI/I‘{I/IHLI CymecCTBOBAHUA

Amnann3 1 00bSICHEHUE ONBITOB U MPAaKTHYCCKUX
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BO3YITHOW 000JIOUKH
3emun. OnbiT Toppuuesny.
N3mepenne armochepHoTO
JABJICHUS. 3aBUCUMOCTD
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst. [Ipubopel

JUTSL ©3MEPEHUS
aTMoc(hepHOro 1aBIeHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMoc(epHOro 1aBICHUSI.

OOBbscHEeHUE CyIIeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHSI Ha APYTUX MaHeTax u Jlyne.
OO0bsacHEeHrEe U3MEHEHHSI TUIOTHOCTH aTMOC(hEphl
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTBHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JaBJICHMUS.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha orpy>KeHHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Teo. BelTankuBaromas
(apxumesioBa) cuiia. 3aKOH
Apxumena. [lnaBanue Te.
BozngyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKABAIOIIEH CUJIbI, IEMCTBYIOLIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH
KUJIKOCTH.

lIposepka nezasucumocmu vimanxkugaroue
cumbl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccwl meud.

Hccnenoanue 3aBUCMMOCTH Beca TeJla B BOJIE

OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TeJIa.
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Pewrenue 3a1a4y Ha NpUMEHEHNUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEACIICHUE €€
Irpy30II0ABEMHOCTHU

Hroro no pazneny

21

Pa3nen 5. PaGoTa u MOmHOCTH. JHeprus

5.1

Pabora n MOITHOCTD

3

Mexannueckas padora.
MomtHocTh

DKCHEPUMEHTATIBHOE OIPEICIICHUE
MEXaHUYECKON paOOThI CUJIBI TSDKECTH

NP NAJICHUU TeJIa U CUJIbI TPEHUS

IIpU paBHOMEPHOM MEPEMEIICHUN TeTa

10 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBAEMON ITPU MOABEME
T10 JICCTHHMIIC.

Pewrenne 3a1a4 Ha pacu€T MexaHM4YECKOM pabOThI
1 MOIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
pbIyar, 0JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblUara

K 0JI0Ky. «3010TO0€
npaBuiIo» Mexanuku. KI1J]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MexaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha TIPUMEPE pbldyara, MoJABMKHOTO U
HETIOJIBMKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
UccnenoBanue ycnoBusi paBHOBECHS phluara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B )KHUBBIX OpraHU3Max.

DKCIIepUMEHTATBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT py MPUMEHEHUU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenue 3a1a4 Ha NprMEHEHHE MTPaBUIIA
paBHOBecus pbryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 MexaHnueckast SHEpIusl. DKCrepUMEHTAJIBHOE ONPEICIICHUE N3MEHEHNUS
HEPrus Kunernyeckas u KWHETUYECKOW U OTEHLMAIbHON SHEPTUU TENa
MOTEHIMAIbHAS SHEPTUS. IIPU €r0 CKaTBIBAHUH 110 HAKJIOHHOM TIOCKOCTH.
[IpeBpamenue ognoro Buaa | GopmynnpoBaHue Ha OCHOBE UCCIEAOBAHUS
MEXaHUYECKON SHEPTrUU 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHUU.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUU COXpaHEHUs SHEPTUU.
B MEXaHUKE Pewrenue 3a1a4 ¢ MCMoIb30BaHUEM 3aKOHA
COXpaHEHUS YJHEPTUU
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe copepkanne | OCHOBHBIE BUJBI ACSITEILHOCTH O0YUaIOIIUXCS
n/n pa3zenoB U TeEM 4acoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MOJIeKYJ1. ONBITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOTO COCTOSTHUI
BEIIIECTBA.
Kpucrannmuueckue u
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMaunMBaHue 1
KalUJUISIPHBIC SBJICHUS.
TennoBoe pacmmpenne u
cKaTue

HaGntonenue v nHTEpIpeTays OnbITOB,
CBUJETENBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHHUU BEILECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 no oneHNBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00BEMA
BEILIECTBA.

AHanu3 TeKcTa JPeBHUX aTOMUCTOB (HaIpuMep,
¢dparmenta noamsl JIlykpeuus «O npupone
BEIIICH») C U3JI0’)KEHUEM 000CHOBaHUI aTOMHOMN
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTENTbHOCTH 3TUX OOOCHOBAHM.
OO0bsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un 1 pa3Iuyuil MeXay HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHMS BEILECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IM4YUid B CTPOCHUU
ra3oB, JKMIKOCTEU U TBEPABIX TEI

C HCMOJIB30BAHUEM MOJI0KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHMS BEILECTBA.
[IpoBeaeHnE ONBITOB 10 BBIPALIMBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
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[IpoBeaenune 1 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBaHUS.

OOBsicCHEHNE POJIH KaWIUISIPHBIX SIBICHUI

JUISl TOCTYTUICHUS! BOJbI B OPTaHW3M PacTEHUH.
HabGnronenue, mpoBeneHne u 00bICHEHNE
OTBITOB MO HAOJIOICHUIO TETNIOBOTO
paclIMpeHus ra30B, )XUAKOCTEN U TBEP/IBIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEP/IBIX Tell,
TEKY4YECTH KHJIKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKY4ECTH ISl pa3HbBIX KUJKOCTEN),

JABJICHHS Ta3a.

[IpoBenieHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa 1
HarpeBaHUs WM OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYCHMUSI.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHM I'a30B, JKUAKOCTEH U TBEPIBIX TEI

1.2

TerutoBbIe MPOLECCHI

21

Temneparypa. Cs3b
TEMIIEPATypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yacTtull. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepuieHHne padoThl. Buabl
TEIUIONEepEAauH:

O06ocHOBaHME TTPABUII U3MEPECHHUSI TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHhI.

Habmronenne u o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM 1
pabOoThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE ONBITOB,
00CYyXKIeHHUE MPAKTUIECKUX CUTYyaIluH,
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TEIJIONPOBOIHOCTD,
KOHBEKIUS, U3IIyYCHUE.
KonnuecTBo TennoTsL.

VY nenbHasg TENI0EMKOCTh
BellecTBa. TermiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oananca. [InaBnenue u
OTBEPACBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
IJIaBJICHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenwne. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EepHOTo
JTABJICHUSL.

BnaxunocTs Bo31yxa.
DHeprus TOIIMBA.

VY nenbHas TeroTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
Ter10BbIX Auraresien KI1/]
TEITOBOTO JIBUTATEII.
TeruoBble IBUTATENHU U

JEMOHCTPUPYIOIINX PA3TUUHbIE BUBI
TEIUIoNepeaaun: TEIIONPOBOAHOCTb,
KOHBEKIUIO, U3IIyYCHHE.

HccnenoBanue siBIeHUS TEIJI000MEHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Habnronenue ycTaHOBIIEHUS TEIJIOBOTO
PaBHOBECHUS MEXIY TOPAYEH M XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHre) KOIMUECTBA
TEIUIOTHI, TOJIYYEHHOI'O BOJIOM MPH TEII000MeHe
C HAarpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Omnpenenenue (U3MEPEHUE) yIETLHON
TEIJIOEMKOCTH BELIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIOJIb30BAHUS TEIVIOBBIX CBOMCTB BEILIECTB U
MaTepHasoB, HAIPUMEP, B LEJIAX
SHEProcOEPeKeHUS: TEIITON30ISLINS,
sHeprocOeperarIre KphIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucapenus u
KOH/JICHCAIINH.

HccnenoBanue mpoiecca ucrapeHus
PAa3INYHBIX )KUIKOCTEM.

OObsicHEeHUE SBJICHUN UCTIAPCHHUS U
KOHJIEHCAIlMX HAa OCHOBE aTOMHO-
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3alMTa OKpYXKaromen
Cpeapbl.

3aKOH COXpaHEHHUS U
MPEeBpAIICHUS SHEPTUU
B TEIJIOBBIX MIpoLIeccax

MOJICKYJISIPHOTO YYCHUSI.
Habmonenue u 00bsicHEHHUE Mpoliecca KUIeHUS,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATyPhI
KUTICHHSI OT JABJICHHMSI.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOM
BJIQKHOCTH BO3yXa.

Habmronenue nporecca riaBjieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/IA.
CpaBHEeHHeE MTPOIIECCOB TIJIaBICHUS
KPUCTAJUIMYECKHUX TEJ U Pa3MsITUeHUs

NP HarpeBaHWU aMOP(HBIX TEll.

Ornpenenenue (M3MEepeHKE) YASTbHON TETUIOTHI
TUTaBIICHUS JIBJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KpUCTAUTM3AIIMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHSI.

Pemenne 3amay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TETJIoNepeaaun MPH TUTABICHUH H
KpUCTAUTH3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHanu3 cCUTyanuii MpakTUYeCKOro MPUMEHEHUS
SIBIICHUH TUTABJICHUS ¥ KPUCTAUIA3AIIHH,
HaIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBas TPEJIKa u Jp.

AHanu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATETIS.

Brrurcnenue KoamaecTBa TeIIoTHI,
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BBIJICJISIFOIIETOCS TIPU CTOPAHUM PA3TUYHBIX
BUI0B TorumBa, u KIIJI nBurarens.
OO0cyx1eHue 3K0JIOrHYECKUX TTOCIEeICTBUI
WCIIOJIb30BaHUs JBUraTeNIeld BHYTPEHHETO
CrOpaHusi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Hroro no pazuneny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnexTpuueckue
3apsapbl.
3apsKEHHBIE Tela U
HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3ALUS TEN.

JIBa poaa 3JIEKTPUUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TeTl.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUMD cyneprio3uuun
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBogHMKH U

Habmronenue u npoBeieHUE OINBITOB

I10 BJICKTPU3AIMHU TEJ ITPU COTPUKOCHOBEHUH U
VHIYKIHUEH.

HaoOmronenne n 00bsICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE MPUHLUIIA IEUCTBUS SJIEKTPOCKOA.
OObsicHeHUE SIBJICHUHN DJICKTPU3AILINU

MIPY COMTPUKOCHOBEHUU TE€JI U UHIYKIUEH

C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
AJIEKTPUYECKUX 3apsI0B B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHE SIBIIEHUIT
AJIEKTPU3AIMU B TIOBCEIHEBHOMW KU3HMU.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmronenue onpITOB O MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
HccnenoBanue AeWCTBUSA DIEKTPAUECKOTO TTOJIA
HA IPOBOJHUKHU U TUIJIEKTPUKH
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIJIEKTPUUECKUM TOK.

Y ci1oBus CylieCTBOBaHUS
AIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBust
AJIEKTPUUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUUECKHUI TOK

B JKMJIKOCTSIX M Ta3ax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEKTpHUUYECKOe
HanpsiKEeHHE.
ComnpoTuBiieHue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 11 yyacTka
nemnu. IlocnengosarenbHOE U
napajuieIbHOE€ COSTMHECHHE
MIPOBOTHUKOB.

Pab6ora u MomHOCTH
3JIEKTPUYECKOTO TOKA.
3akon J[xxoyns—JIenna.
DJIEKTPUYECKHE LIETH U

Habmronenue pa3nnyHbIX BUAOB ICHCTBUS
AJIEKTPUUYECKOTO TOKA M OOHAPYKEHUE ATUX
BHUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HU.
Habnronenue BO3HUKHOBEHMSI Ta30BOTO pa3psiia
Y BJIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCTbITAHUE JIEKTPUUECKOM 11N
IMOCTOSIHHOTO TOKa.

HN3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 3aeKTpUIeCKOTro HaPsKEHUS
BOJIbTMETPOM.

IIpoBenenne u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
AJIEKTPUYECKOTO CONTPOTUBIIEHUS MPOBOJHUKA
OT €ro JUIMHBI, IO ITONEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT CONPOTUBJICHUSI PE3UCTOPA U HANIPSIKEHUS
Ha pe3uCTope.

ITIpoBepka npaBuia ClI0KEHUS HAPSKEHU N
IIPY MOCJIEI0BATEIBHOM COEAUHEHUU JBYX
pPE3UCTOPOB.

[IpoBepka nmpaBuia Ajist CHIIbI TOKA

P NAPAIIIETBHOM COEIUHEHUU PE3UCTOPOB.

40



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

noTpeduTenn
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHaJIN3 CUTyaluy NOCJIEN0BATENBHOTO U
napaJyIeIbHOrO COETMHEHMSI IPOBOIHUKOB

B JJOMAITHUX JICKTPUUECKUX CETAX.

Pewenne 3anau ¢ ucnosibzoBanueM 3akoHa Oma
U popMyI pacyéTa SIEKTPUUECKOTO
CONPOTUBJICHUS MPU MOCIEAOBATEILHOM U
napauieIbHOM COEIMHEHUHU MTPOBOJHUKOB.
Onpenenenre pabOTHI JEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YEePE3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HaNpshbKeHUs Ha Hel. OnpeneneHue
KII narpeBaresi.

Uccnenosanue npeodpazoBaHus JHEPTUU

IpU NOABbEME Ipy3a ANEKTPOJIBUTATEIIEM.
OO0bsicHEeHUE YCTPONCTBA U IPUHIIUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBaTEIbHBIX MPUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA JEUCTBUS IUIABKUX MIPEIOXPAHUTEIICH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Jixoynsa—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTOosIHHBIE MArHUTHI.
B3aumoneiicteue
ITOCTOSTHHBIX MarHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1oJIe 3eMIIH

HccnenoBanue MariiTHOTO B3aUMOJIEHCTBUS
IIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB IIPU UX 00bEAMHEHUU U Pa3/ICIICHUH.
HccnenoBaHre MarHUTHOT'O B3aUMOICHCTBHSA
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHMTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
ITOCTOSTHHOTO TOKA.
Hcnionb3oBanne
3JIEKTpOJIBUTaTEICH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MIOCTOSTHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPHU X OOBEAUHEHUH U Pa3/ICIICHUH.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHNs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenenue onbITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTh CHJIBI B3AUMOJCHCTBUS KaTyIIKA

C TOKOM M MarHuTa OT CHJIbI U HaIlpaBJICHHS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIUHE).
N3yyeHune neicTBUs MAarHUTHOTO TIOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
Nsmepenne KII/] anexTpoaBurareabHON
YCTaHOBKH.

Pacno3naBanue u aHaJIN3 pa3IUyHbIX
MIPUMEHEHUH DJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
UHIYKIUS

Omnebitel @apajnes. SABneHune
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DIIEKTpPOreHepaTop.

OMBITHI 1O HCCICA0BAaHUIO ABJICHUA
C-)JIeKTpOMaFHI/ITHOﬁ HHAYKOWHA: UCCIICJOBAHUC
W3MEHCHUM 3HAYCHUS U HaIrpaBJICHUA
WHAYKIIHUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTUH

Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIACC
Ne HanmenoBanne KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI I€ATEIBHOCTH O0YUYaIOIINUXCS
n/n pa3zenoB U TeEM 4acoB

y4eOHOTO MpeaMeTa

Pa3n

ea 1. Mexanndeckue siBJIeHUS

1.1

MexaHndeckoe
IIBHOKEHHE U CIIOCOOBI
€ro OIHUCaHUs

10

MexaHu4eCcKOe IBHKCHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCUTEIBHOCTD
MEXaHMYECKOIr0 JBMKCHUS.
PaBHOMepHOE
MPSIMOJIMHENHOE IBUKECHUE.
Hepasnomepnoe
NPSAMOJIMHENHOE JBUKEHHE.
Cpennsiss 1 MTHOBEHHAas
CKOpPOCTBb TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKECHUE.
CBo0Oo1HOE TaJIeHueE.
OmprTel ["annnes.
PaBHOMEpHOE IBMXKEHME

10 OKPYKHOCTH.

[lepnon n yactora
obOpamenus. JIuneiHas u
YIJIOBasi CKOPOCTH.

AHanmu3 1 00CyXJICHUE PA3TMIHBIX TPUMEPOB
MEXaHUICCKOTO JTBMKCHHUSI.

OO6cyxkaeHue rpaHul] IPUMEHUMOCTH MOJICIN
«MaTepuagbHas TOUKay.

Onucanve MEXaHU4YEeCKOTO ABUKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHUE, TabIuIa,
rpaduk).

AHanm3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBISIETCS OTHOCHTEIILHOCTh MEXaHUYECKOTO
TIBIDKCHUS.

Habnronenne MeXaHM4IeCKOTo ABUKEHUS Tela
OTHOCHUTEJIHLHO Pa3HBIX TEII OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHLHO Pa3HBIX
TEJI OTCUYETA.

Amnanu3 Tekcta ["anmmnest 00 OTHOCUTETBFHOCTH
JIBIKEHUS;, BHITIOTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenue cpenHer CKOPOCTH CKOJIbKEHUS
OpycCka Wi ABWKCHUS IIapyKa 10 HAaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CcyXeHne CrocoOoB
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LenTpocTpemMuTenbHOE
YCKOpEHUE

NPUOIMKEHHOTO ONIPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBYOKEHUS (IIapyuKa B )KUJIKOCTH, MOJICIIH
AIEKTPUIECKOTO aBTOMOOWIIS | T. 1I.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH MYyTH PABHOMEPHOTO
JIB>KEHUSL OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JeHCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(ciuIoMeTpoB).

BrlunciieHne myTy U CKOpOCTH IIPU
PaBHOYCKOPEHHOM TMPSMOJUHEHHOM JBUKCHUU
Tena.

OmnpeneneHue NPOMICHHOTO MYTH U YCKOPEHUS
JIBHO>KCHUS TeJia 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBI)KCHUS TeJla OT BPEMEHHU.

IIposepka cunomeswl: eciu

npU PABHOYCKOPEHHOM OBUINCEHUU

0e3 HauaIbHOU CKOPOCU NYMU OMHOCAMCA
KaK ps0 HeuémHuIX yuceiu, mo
coomeemcmeyoujue NPOMeAHCymKu 6pemeHu
O0OUHAKOBYL.
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Ornpenenenue yCKOpeHus Tela

MIPU PABHOYCKOPEHHOM JIBUYKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

W3mepenne meproia U 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO
JIBI>KCHUS TeJla 10 OKPY>KHOCTH.

Peuienue 3a1a4y Ha onpeaeieHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHHYECKOTO JBUKECHHS PA3JTUYHBIX BUIOB.
Pacno3naBanue u npuOImKkEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKECHHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOIHO
MaJIAl0IINX TeJl, IBUKCHUS KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U JIP.)

1.2

B3aumoneiictBue Tei

20

[Iepseb1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHun cynepnosuuuun
CHJL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUs ITOKOsI, IPYTHUE BUbI
TPEHUS.

Cuiia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTECHUS.

HabGimoienue u 00CyskIeHUE ONTBITOB

C IBMKCHHUEM TeJla IMTPU YMCHBIIICHUN BIISTHS
JIPYTHX TeJl, MPENATCTBYIOIINX JIBHKECHUIO.
AnHanu3 TekcTa [anuies ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUU B PA3IMYHBIX CHCTEMax
OTCUETA.

Hab6nronenue u 006Cy)aeHnEe MEXaHUYECKIX
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Y ckopenue cBOOOIHOTO
najieHus. /J[prmkeHue rmiaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HesecomocTs u eperpysku.
PaBHOBeCHE MaTepranbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CHUIIBI.
LenTp TsxecTn

SIBJICHUM, IIPOUCXOSIINX B CHCTEME OTCUETA
«Tenexxka» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JlericTBuUS ¢ BEKTOpPAMM CHUII: BBIIIOJHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmtoienue u/unm npoBeieHUEe ONbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTDb YCKOPEHUS
TeJa OT MPUWIOKEHHOW K HEMY CHJIbI K MaCChl
Tena.

AHanu3 1 00bsSCHEHUE ABJICHUIN

C UCII0JIb30BaHUEM BTOPOrO 3aKkoHa HproToHA.
Pemenue 3a1a4 ¢ uCronab30BaHUEM BTOPOTO
3aKoHa HprOoTOHA M ITpaBUIIa CII0KEHUS CHJL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOTIOJaI0TCS
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCMIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUSA OT CHUJIBI HOPMAJIbHOI'O AABJICHMA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHN.
Omnpenenenue k03 GUIIMEHTA TPEHUS
CKOJIb)KEHUSI.

W3mepenue cuibl TPEHUs TTOKOS.
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Pemenue 3aa4 ¢ MCNoab30BaHUEM (POPMYJIIBI
JUISL CUJIBI TPEHUS CKOJIbYKEHHSL.

AHanu3 IBUKEHHS TEJ TOJIBKO MO IEMCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIaJICHUSI.
OObsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJ€HHs OT MACChI TEJA.

O1nieHKa BETMYUHBI CHJIBI TATOTCHMUS,
JEUCTBYIOIIEH MEXK]y IBYMsI TEIaMu

(m7st pa3HbIX Macc).

AHanu3 IBWKEHUS HEOECHBIX Tell

MO/ IEICTBUEM CHUJIBI TATOTEHUS

(C UCIOJIb30BAaHUEM JIOTIOJTHUTEIBbHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Pemenue 3aa4 ¢ MCNOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYJIbI

JUTS pacy€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHMS; BBITIOJIHEHUE 3a/JaHUM
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Hab6nronenue u 006Cy»)IeHUE OTBITOB

110 U3MEHEHUIO BECa TeJla IIPU YCKOPEHHOM
JIBU>KEHUU.

AHan3 yCclI0BUI BOSHUKHOBEHHUSI HEBECOMOCTH
U TIepErpy3KH.

Pemienue 3a1a4 Ha onpeielieHue Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEHTpa TAKECTH PA3IMUHbBIX TEll

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynbc Tena. U3menenue
nMIyJbca. IMmysbe Cuibl.
3aKOH COXpaHEHHMS
nMmnynbca. PeaktuBHOE
JBUKEHUE.

Mexannueckas paboTa u
MoOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [loTeHnmanpHas
JHEprus Tena, HOIHIATOrO
HaJl IOBEPXHOCTBIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CXKaTOW MPY>KUHBI.
Kunernueckas sHeprusi.
TeopeMa 0 KHHETUYECKOM
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON dHEPruu

Habmronenue u o0Cyx aeHre OnbITOB,
JEMOHCTPUPYIOLIUX NIEpeAady UMITYJIbCa

IIPU B3aUMOJECICTBUY Tell, 3aKOH COXPAHEHUS
UMITYJIbCa MPU a0COMIOTHO YIPYTOM U
HEYNPYroM B3aUMOJEHCTBUMU TEN.

AHann3 cuTyanu B OKpPYKaroIEen KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacno3HaBaHue sIBIEHUS PEAKTUBHOIO
JIB>KEHUS B IPUPOJAE U TEXHUKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUS] UMITYJIbCa
ISl pacy€Ta pe3yJibTaTOB B3aUMOJEHCTBUS TEJ
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YOPYroro HEHTPAJIBLHOTO B3aUMOAEHCTBUS IBYX
OJIMHAKOBBIX TE€Jl, OIHO U3 KOTOPbIX
HETIOJIBUXKHO).

Perenue 3a7a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCA.

Onpenenenue pabOThI CUIIbI YIPYTOCTH

pU NOoABEME Ipy3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABMXHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mMepenne noTeHIMaaIbHOW SHEPTUH YIIPYTO
ne(OpMUPOBAHHOM MTPYKUHBI.
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N3MepeHre KUHEeTUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
[IPY JIBUKEHUU IO HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHS] MEXAHUYECKON SHEPTUU

IIpU CBOOOTHOM TaJCHUH.

[IpyuMeHeHne 3aK0Ha COXPAHEHUS
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTEHINAJIBHON Y KHHETUYECKOU YHEPTUM TeNa.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM 9HCPIUH

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
94acTOTa, aMILTUTY/1a.
Marematn4yeckuil 1
MPYXUHHBIN MasiTHUKY.
[IpeBparmienue sHeprun
pu KojebaTeIbHOM
JBIOKCHUU.

3aTyxarornue KojaeoaHusl.
Brinyk1eHHbIC KOTIEOaHUS.
Pe3onanc

HaOmronenne xoyiebanuii mox NEUCTBUEM CHUII
TSHKECTU U YIIPYTOCTU U OOHApYKEHUE
MOJO0HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHanu3 KonebaHuil rpy3a Ha HUTH U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHMI MaTeMaTHYECKOTO U MPY>KHHHOTO
MasITHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IEpHUOaa
KoJIe0aHUH MOABEIICHHOTO K HUTH IPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TMEpHOJIa KOJICOaHMI

rpysa, ioaBCiCHHOIO K JICHTC, OT MaCCHI I'py3a.

HabGnronenue u 00Cy)1€HUE ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD MEPHOJa
KoJIe0aHUM MPY>KUHHOTO MAasATHUKA OT MaCChI
rpy3a 1 )KECTKOCTH MPY>KUHBI.

[IpumeHneHre MaTeMaTUYECKOTO U IPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIsl ONMCAHUS
KoJie0aHUM B OKpPY’KaIOIEM MUDE.

Pemenue 3ana4, CBA3aHHBIX C BHIYUCICHUEM
WJIM OLIEHKOM YacTOTHI (NIEpHro/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBolicTBa MEXaHMYECKUX
BOJIH. [IpononbHbie 1
nonepevyHbie BOJHEL. J[inHa
BOJIHBI U1 CKOPOCTH €€
pacrpocTpaHeHus.
MexaHn4eCcKHUe BOJTHBI

B TBEPAOM TeEIIe,
CEMCMUYECKHUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHue
3Byka. Mudpa3Byk u
yIbTPa3BYK

OOHapy>KeHue U aHAJIU3 BOJHOBBIX SIBJICHUN
B OKpPY>KaIOIlleM MUpE.

HabGnronenue pacnpocTpaHeHUs MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
OoOHapyXKeHHE aHAIIOTUYHBIX BHIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brrancnenme JMHbBI BOJTHBI B CKOPOCTH
pacmpocTpaHeHHS 3BYKOBBIX BOJIH.
DKCTepuMEHTATEHOE ONPEICTICHUE TPAHUI]
YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJICOAHHH.
Habitoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHCIIE, C UCIIOJIb30BaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

Habmtonenue u 00bscHEHUE SIBICHUSA
aKyCTHYECKOI'O PE30HAHCA.
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AHaJIN3 OPUTHHAIIBHOTO TEKCTAa, MOCBAMEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BHITIOJIHEHUE 3a/JaHUM

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC MOJI€ H JICKTPOMATIrHUTHBLIC BOJIHbI

3.1 | DnexTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIIUX
noJie u DNEeKTPOMAarHUTHBIE BOJIHBI. | B3aUMOCBSI3b AJIEKTPUUYECKOTO U MAarHUTHOT'O
AIIEKTPOMArHUTHBIE CaoiicTBa TOJIEN.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOICTB
[IIkayna 3JIEKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. cnionb30BaHue C MIOMOIIIBI0 MOOHMIIBHOTO TeseoHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Mma.
DneKTpoOMarHuTHas pupoaa | AHaJIN3 TEKCTOB, ONMCHIBAIOIINX MTPOSIBICHUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3Jy4YEHHUs B IPUPOJIE:
BonHoBBIE CBOMCTBA CBETA | )KMBBIE OPraHU3MBbI, U3TyUEHUS HEOECHBIX Tell
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 aHanu3 pa3inyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOITHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmyi
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJIUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro mo pazaemy 6
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Pasznea 4. CBeToBbIe ABJICHUSA

4.1

3aKOHEBI
pacrpoCcTpaHeHHs
CBETa

JIyueBas MOz€EIIb CBETA.
Hcrounnkm ceera.
[IpsamonuHeliHOe
pacpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsL.
Otpaxenne csera. [Imockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomienue ceera. 3aK0OH
npesiomieHus ceeta. IloHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnonbs3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaKE€HUS B ONITUYECKUX
CBETOBOJAX

HaGnrogenue onsIToB, AEMOHCTPUPYIOIIMX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTyTEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOIO JIy4a.

OOBsICHEHUE U MOJICTMPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHM.

HccnenoBanne 3aBUCUMOCTH YIJia OTPaKEHUS
CBETOBOTO JIy4a OT yrja NaJeHuUs.

N3yuyenue cBOMCTB U300pakeHUSs B INIOCKOM
3epKa’e.

Hab6mronenue u 00bsICHEHHE ONTBITOB

IO MOJTYYEHUIO N300paKEHH B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmonenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMIICHUS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha TPAHUIIE «BO3IYX—CTEKIION.
Pacrnio3zHaBanue sIBIECHHUN OTPAXXEHUS U
MPEJIOMIICHUS CBETAa B IOBCETHEBHOM KU3HH.
AHanu3 1 00bsICHEHUE SIBICHUS ONITHYECKOTO
MHUpaxa.

Pemienue 3a7a4 ¢ UCMOJIB30BAHUEM 3aKOHOB
OTPAXKECHUS U NIPEJIOMIICHHS CBETa
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4.2 | JIuH3BI ¥ ONTUYECKHUE 6 Jlunza. Xon nydeit B muH3e. | [lonyueHne n300pakeHUl ¢ TOMOIIIBIO
npuOOpPHI OnTtuyeckas cucrema coOuparole U paccenBaroleH JIUH3.
doToamnmapara, Mukpockomna | Onpenenerne GOKyCHOTO PACCTOSHUS U
U Teneckona. ['na3 kak ONTHYECKOW CUJIbI COOMPAFOIIEH JTUH3HI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpOWCTBA U IPUHIUIIA AEHCTBUS
bimzopykocTs HEKOTOPBIX ONTHYECKUX PUOOPOB:
JAIbHO30PKOCTh ¢doToamnmapara, MUKPOCKOIA, TEIECKOIA.
M3yuyeHnue Mozienu Iiia3a Kak ONTUYECKON
CUCTEMBbI. AHAJIN3 SIBICHUN OJIM30PYKOCTH
Y TAJIbHO30PKOCTH, IPUHIINAIIA JEHCTBUS
OYKOB
4.3 | Paznosxxenue 6enoro 3 Pasnoxenue Oenoro ceeta HabGnronenue pasnoxeHus: 0e1oro ceeta
CBETA B CIIEKTP B criekTp. OnbITel HprOTOHA. | B CIIEKTD.
CioxeHue CrneKTpaTbHbIX Habnronenue u 00bsICHEHUE OTBITOB
1BeToB. Jlucnepceust ceeTa 10 MIOJTYYEHUIO OEJIOT0 CBETa MPHU CI0KEHUU
CBETa PA3HBIX L[BETOB.
[TpoBenenue n 00ObSICHEHHE ONBITOB
10 BOCIIPUSATHUIO LIBETA IPEAMETOB IPU UX
HaOJIOICHUH Yepe3 IIBETOBBIC (DUIIBTPHI
(LIBETHBIEC OYKH)
Hroro no pazaeny 15
Pa3znen 5. KBanToBBIE SIBJICHUA
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enau onbiToB Pezepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue v noriomeHue

I10 UCCIICAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTE3 O BOSMOXKHBIX pE3YyJibTaTaX OIIbITOB
B 3aBUCUMOCTH OT IpCAIIOJaracMoro CTpoCHus
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cBera aToMoM. KBaHTHI.
JInHenyaTsle CIEKTPBI

aTOMOB, (POPMYJIHPOBAaHUE BHIBOJIOB

U3 pE3yJIbTATOB OIBITOB.

OO6cy:x1eHne IPOTUBOPEUHIA IIJIaHETAPHOU
MOJEIN aTOMa U OCHOBAHUU ISl TUTIOTE3bI
Bopa o cranmoHapHbIX OpOUTax 3IEKTPOHOB.
HaGnronenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIyYEHHS PA3JIUYHBIX BEIIECCTB.
OOBbsCHEHNE IMHENYATHIX CLIEKTPOB U3TYUECHHUS

5.2

Crpoenue aToMHOT0
anpa

PanpnoaktuBHOCTH. Anb(a-,
0eTa- 1 raMMa-u3ITy4YeHHUs.
CtpoeHnue aTOMHOTO 41pa.
Hyxionnas monens
aTOMHOTrO sizipa. M30Tomsl.
PannoakTuBHEIE
npespauieHus. llepuon
MOJIypacriajia aTOMHBIX sJIep

OO0cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIIAX
CTPOCHUS sIpa.

Omnpenenenre cocTapa sep 1Mo 3aJaHHBIM
MacCCOBBIM U 3apsIOBBIM YHCIaM U

TI0 TTOJIOYKEHUIO B TIEPUOINICCKON CUCTEME
AJICMEHTOB.

AHaJM3 U3MEHEHHUsI COCTaBa sJipa U ero
MTOJIOXKCHHS B TIEPUOIMYECKON CHCTEME

MIPH O-PAJTHOAKTUBHOCTH.

HccnenoBanue TPEKOB 0i-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 U3MEPEHHE PATUAIIIOHHOTO
¢dhoHa C TOMOIIBIO JO3UMETPA, OIIEHKA €T
WHTCHCUBHOCTH.

Amnann3 OM0JIOrnYeCKNX H3MESHEHUM,
MIPOUCXOISIINX IO ACHCTBUEM
PaIMOaKTUBHBIX U3ITyYCHHM.
Hcrnonp3oBaHne paInOaKTUBHBIX H3TYYCHUN
B MEIMIIMHE
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5.3 | SnepHble peakuuu 7 AnepHbie peaknuu. 3akoHbl | Pemenue 3a7a4 ¢ MCIOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPAaHEHMS MACCOBBIX U 3apsIIOBBIX YUCET
MacCOBOT'O YHCEJI. DHEPrUsl | Ha ONpPEACIICHUE PE3YNIbTATOB SIEPHBIX
CBA3M aTOMHBIX sifiep. CBs3b | peakiuil; aHaIu3 BO3MOXKHOCTH WUJTU
MAaCChl U DHEpruu. Peakiimn | HEBO3MOXKXHOCTH SIIEPHON PEAKLIUHU.
CUHTE3a U JACJICHUS SIEP. OueHka SHEpPruu CBSI3U SAEp C UCIOIb30BAHUEM
Ncrounviku sHeprun ConHua | popMyinbl DUHIITEHHA.
U 3BE31. SnepHas OO0cy:x/1eHne MEPCIEKTUB UCTIONb30BAHMS
JHepreTuka. /lencreus YIIPaBIIEMOI0 TEPMOSIEPHOIO CUHTE3A.
paZMoaKTUBHBIX U3aydeHuil | OOcyXIeHue NPeuMyLIECTB U 3KOJOTHIECKUX
Ha )KUBbIC OPTraHU3MbI po0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Hroro no pazneny 17

IHoBTOpPHUTEIBLHO-00001IAOIMA MOLYJIb

[loBTOpEHUE N
o00o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
COJIEp>KaHus U OIbITa
JeSITeIbHOCTH,
IPUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKHN OCHOBHOTO 00IIIETO
o0Opa3oBaHUs.

IToaroroBka kK OCHOBHOMY
roCy/IapCTBEHHOMY
’K3aMeHy 1o (pu3mnKe

JU1sl 0OyYarommxcs,
BBIOPABIIINX 3TOT YUCOHBIM
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
JIEMOHCTpAILIMY KOMIIETEHTHOCTEMH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MOJYYECHHBIX 3HAHUHN

JUTSl HAYYHOTO OOBSICHEHUST (PU3HUECKUX
SABJICHUM B OKPYKAIOLLEW IPUPOJIE,

B MOBCEIHEBHOM JKM3HU U BBISBJICHUS
(U3UYIECKUX OCHOB Psa COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHHUS OCBOCHHBIX
AKCTIIEPUMEHTAIbHBIX YMEHU I

JUISL UCCTIeIoBaHUs (PU3UUYECKUX SBJICHUH,
B TOM YHCJIE JJIS POBEPKHU TUIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
MPEeIOoJIararoIINX UCIOJIb30BaHNEe HU3UUECKUX
MOJIEIEN U OCHOBAHHBIX Ha COJIEPKAHUU
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BelnonHeHye 1 3a1uTa rpynnoBbIX WK
WHIUBUYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEM Kypca (pU3uKu

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10O ITPOT'PAMME
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