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denepanpHas padbovas nporpamMma | dusuka. 7-9 kinaccel (0a30BbINH YPOBEHB)

OdenepanpHas pabouas mporpamMma 1Mo ydeOHoMmy mpeametry «Dusmkay (0a30BbIN
ypoBeHb) (mpeaMeTHas oOmacth «EcTecTBeHHO-HaydHBIE MpeaMeThl»)  (manee
COOTBETCTBEHHO — IIporpaMma 1o (usuke, pusnka) BKIOYAET MOSCHUTEIBHYIO 3aIIUCKY,
cojiep)KaHre OOy4eHUs, TUIAaHHUPYEeMbI€ Pe3yJbTaThl OCBOSHUSI IIPOrpaMMbl MO (PU3MKe,
TEMAaTUYECKOE TJIaHUPOBAHHUE.

INOACHHUTEJIBHAA 3AITMCKA

[IporpamMma 1o gu3uke Ha ypOBHE OCHOBHOTO 0011ero o0pa3oBaHus COCTaBICHA Ha
OCHOBE IIOJIO)KEHUH M TpeOOBaHWMN K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHO# 00pa3oBaTeabHON Mporpammsl, npenacraBieHHbIXx B PI'OC OO0, a Takxke ¢
yu€ToM denepanbHoil paboueit mporpaMmmbl BocniuTanus u KoHnenuuu npenojaBaHust
y4ueOHOoro npeamera « Du3nKay.

Copeprxkanue porpaMmbl 1o (U3UKE HANPaBJICHO Ha (HOPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOY4YaloOlUMXCS W OpraHu3aluio MU3ydyeHus (U3UMKU Ha
NesTEeNbHOCTHOM OCHOBE. B mporpamMme 1o (Qu3MKEe YUYUTHIBAIOTCS BO3MOKHOCTH
yaeOHOTO Tmpeamera B peanusamuu TpedoBanuin PI'OC OO0 k mIaHUPyEeMBIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yjbTaTaM OOydYeHHUS, a TaKXKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[IporpamMma mo (u3HKe ycTaHaBIMBAET paclpeiesieHue y4eOHOTO MaTepualna Io
rojgam o0yueHus (1o Kiaccam), mpejiaraeT MpUMEpHYIO MOCIeI0BaTebHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS MPEAMETHOIO COAEPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIUXCA.

[IporpamMma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKONW MOMOIIH
YUHUTEIIO B CO3/IaHUM paboUeil IporpaMMBbl 10 y4eOHOMY MPEIMETY.

®uzrka ABISETCS CUCTEMOOOPA3yIOIUM JJii €CTECTBEHHOHAYYHBIX YYEOHBIX
NPEIMETOB, MOCKOJbKY (PM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBICHHI,
U3y4aeMbIX XHUMUEH, Ouoyoruei, acTpoHoMHeW U (pu3mueckod reorpadueil, BHOCHUT
BKJIJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHpPa, MIPEAOCTaBIIAeT Hanboee sicHble 00pasiibl
NPUMEHEHUS HayYHOrO0 METOJIa MO3HAHMS, TO €CTh CI0co0a MOJYyYeHHUs JTOCTOBEPHBIX
3HaHUU O MUpE.

Onmna w3 THaBHBIX 3a7ad  (PU3WYECKOTO O0Opa3oBaHUS B CTPYKType OOIIETo
o0Opa3oBaHusl COCTOUT B (DOPMHUPOBAHWUN €CTECTBEHHOHAYYHOUW IPAMOTHOCTH M MHTEpEca
K HayKe y 00yJaronuxcs.

N3yuenue ¢u3nkn Ha 0a30BOM YpPOBHE MPEIIOJIAraeT OBJIAJIEHUE CIEIYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCT:

Hay4YHO OOBSCHSTH SIBJICHHUS,
OLICHUBATH U MNOHUMATh O0COOEHHOCTH Hay4YHOTO UCCIIEJOBAHUS;
MHTEPIPETUPOBATh JAHHBIE M HCIOJIb30BaTh HAyYHbBIE JOKa3aTEIbCTBA

JUTSI TIOJTyYEHU S BBIBOJIOBY.
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[enu uzydyeHus Gu3mMKku Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUs ONPEICICHBI B
Konuenuuu mnpenogaBanus yuyeOHoro mnpenMera «®Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3auiax Poccutickon Oenepanuu, peATU3YIOIIUX OCHOBHBIE
oOuieoOpa3zoBareiabHble  MpOrpaMMbl,  yTBEpKAEHHOM  pemeHueM  Komterun
MunuctepctBa npocemienus Poccuiickoit deneparuu (mpotokoi ot 3 aexadpst 2019 r.

No [1K48H).
[enun uzydyenust pu3nKu:

npuOOpeTeHHe WHTEpeca M CTpEeMJICHUs OOyYaroIMXCSd K HAyYHOMY H3YUYEHUIO
MPUPO/JIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHU O HAYYHOM METOJI€ NO3HaHUs U (OPMUpPOBAHUE
HCCIIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBICHUSIM;

(bopMHpOBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yjibTaTa HW3YYEHUS OCHOB
CTpOeHUs1 MaTepuu U QyHAaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHUE TMPEACTABICHUM O poiid (QU3MKK IS Pa3BUTHS  APYIrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTAaBICHUN O BO3MOXHBIX cepax Oyaymield mpodeccuoHaTbHON
NeSITENIbHOCTH, CBSI3aHHOM C (DU3HMKOM, MOATOTOBKA K JajbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre 3TUX Iiesield mporpaMMbl Mo (U3MKEe Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus 00ECIEUNBACTCS PEUICHUEM CIIEAYIONINX 3a1a4:

NpUOOpPETeHHEe 3HAHUM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHUYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpuOOpETeHHE YMEHUW OMNUChIBATH U  OOBICHATH (PU3MUECKUE  SIBJIICHUS C
UCIOJIb30BAaHUEM IOJTYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHUS MPOCTEHIIMX PACUETHBIX 3aJa4 C HKCIOJIb30BAaHUEM
(bu3HYEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUM HaAOIIOAaTh TPUPOJHBIC SIBICHUS U BBINOJHATH OIbBITHI,
nabopaTopHble pabOThl W IKCIIEPUMEHTAIbHBIE MCCIEIOBAaHUS C UCIOJIb30BAaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE TPUEMOB pabOTHI ¢ MH(popManMel PU3NUECKOTO COAEpIKaHMs, BKIIIOUas
uHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSIX (U3HKH, aHallu3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu mpodeCcCHOHANBHOW ACATEIBHOCTH, CBSI3aHHBIMHU C
(GbU3UKO, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKECHMSIX
(bu3HYeCcKoi HayKH.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus oTBoautcs 238 wacoB: B 7 kiacce — 68 wyacoB (2 waca B HeJNeNio), B
8 kmacce — 68 yacoB (2 yaca B Hezelnto), B 9 kimacce — 102 gaca (3 gaca B HeIeINIO).

[Ipeanaraemslil B mporpaMmMme no Gpu3rke nepedeHsb J1ad0paTopHbIX pabOT U OIBITOB
HOCUT PEKOMEHIATECIbHBIA  XapakTep, VYYUTENIb JellaeT BBIOOpP  MPOBEACHUS
7abopaTopHbIX pabOT W ONBITOB C YYETOM HMHAMBUAYAJbHBIX OCOOECHHOCTEHN
OoOy4JarmMXcs, CIUCKa OSKCIEPUMEHTAIBHBIX 3aJaHuil, MpeiaraéMblXx B paMKax
OCHOBHOTI'0 FOCYJJapCTBEHHOT'O 3K3aMeHa Mo (hU3UKe.

4
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COIAEPKXAHUE OBYUYEHUA

7 KIIACC
Pazgen 1. ®usuka 1 €€ poiib B IO3HAHUU OKPYKAKOIIET0 MUPa
®uszuka — Hayka O mnpupone. BiaeHus npuponsl. DHU3NUECKUE SBICHUSA:

MEXAHUYECKHUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennuuHbl. 3mepenue pusnueckux BeaudnH. Ouzndeckre npuoopshl.
[TorpemnocTs U3MepeHnt MexayHapoiHasi CUCTEMA €IUHHUII.

Kak ¢uzuka u apyrue e€cTeCTBEHHBbIE HayKH H3y4daroT Opupoay. EcrecTBeHHO-
Hay4YHBIM METOJI IMO3HAHU: HAOIIOACHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIJIBHIKCHUE
TUTIOTE3, DKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSCHEHHE HAOJI0/IaeMOro SIBICHUS.
Onucanue GU3NIECKUX SBICHUN C TIOMOIIBIO MOJICIICH.

Jlemoncmpayuu
Mexanuveckue, TeIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

duszndeckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHUI aHaTOTOBBIM U LIU(POBBIM
pUOOPOM.

Jlabopamophwvie pabomwi u onvimoi
Omnpenenenne NEHbI AeEHUS Kbl U3MEPUTEIBHOIO MpHOopa.
N3mepenne pacCcTOSHUMN.
W3mepenne 00bEMa KUAKOCTU U TBEPIOTO
tena. OnpeneneHne pa3MepoB MajbIX TeJl.
W3mepenue TemnepaTypsl IPU MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTUUKa
TEMIEPATYPHI.
[IpoBenenune uccne0BaHus MO MPOBEPKE TMIOTE3BI: NAIbHOCThH MOJIETA HIapUKa,
MYIEHHOTO TOPU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3zneu 2. IlepBoHayajibHble CBEACHUS 0 CTPOCHUH BeLIECTBA

CrpoeHune BemecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAOLINE
JIMCKPETHOE CTPOCHHUE BELIECTBA.

JIBmxeHue yactul BeniecTBa. CBA3b CKOPOCTH JIBHXKEHHS YAaCTHUL[ C TEMIIEPATYpOil.
bpoyHoBckoe nBrxenue, mudysus. BzaumoielicTBre 4acTUll BEIIECTBA: MPUTKEHUE U
OTTAJIKMBaHHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH W TBEPIBIX
(kpucramnmyeckux) Tei. B3auMocBs3p MeXay CBOMCTBaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHOMOJIEKYJSIpHbIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
HaGmronenrie OpoyHOBCKOTO
newkeHus. Habmonenne nuddysuu.
Habnronenue  siBjaeHUN, OOBICHSIOMMXCS TPUTSHKECHUEM WM OTTAJIKUBAHUEM
YaCTHII BEIIECTBA.
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JlabopamopHwvie pabomwi u onvimoi
Ornenka muaMerpa aToMa METOZIOM PSZIOB (C UCTIONb30BaHueM (poTorpadmii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasnen 3. /IBm:keHne U B3aMMOA€CTBUE TeJl
Mexanunueckoe aBmxkeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE ABMKEHUE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JABMKEHUU. Pacu€Tr myTu 1 BpeMEeHU JIBUKEHHUS.

SIBnenne nHepuMu. 3aKOH MHEPLMU. B3anMonencTBue Tesn Kak NTPUYMHA U3MEHEHUS
CKOPOCTH NIBMKEHHUsS Tell. Macca kak mepa WHEpTHOCTH Tena. [LIoTHOCTH BemiecTna.
CBs13b IJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJI B €IMHUIIC 00bEMA BEIIECTBA.

Cwiia kak XxapakTepucTuka B3aumonaeucTBus Tena. Cuia ynpyroctu U 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpa. SIBjIeHHE TATOTEHUS U cuila TshbkecTu. Cuma
TSDKECTH Ha Jipyrux muiaHerax. Bec tena. HeBecomocTs. ClioskeHUE CUJI, HAIPABICHHbBIX
no ojgHou mpsimoil. PaBHojeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXEHUs u
TPEHHE NOKOsI. TpeHne B MpUpPOIE U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHUUEeCKOroO ABIDKCHUS Tella.
N3mepenne ckopoCcTu NMPSIMOJIMHEHHOTO
nBrkeHus. HabmroneHre SBjeHus] HHEPIUH.
HaGmronenre naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJl.
CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TE.
CrioxeHue CuJl, HapaBJICHHBIX 110 OJJTHOW MPSMOM.

Jlabopamophwvie pabomwi u onvimoi

OnpefeneHne CKOPOCTH PABHOMEPHOTO JIBIDKEHUS (IIapHKa B JKUIKOCTH, MOJICITH
JICKTPHUECKOT0 aBTOMOOMIIS M TaK jJaliee).

OnpeeneHue cpeHel CKOPOCTH CKOJIBKEHHS OpyCcKa MU IIIapHKa 110 HAKJIOHHOMN
TUTOCKOCTH.

OmnpeneeHre IIOTHOCTH TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTsDKeHHUs (aehopMaIiun) MpyKUHbI OT
IIPUIIOKEHHOU CUJIBI.

OMBITHL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKCHHS OT Beca Tejia
U XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH 1 ra30B

JlaBnenne. CriocoObl yMEHBIIICHUS W YBEIIMUCHHS JAaBjieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3a oT o0béMa, Temmnepatypsl. [lepenaya naBieHust TBEPIABIMU
TEeJIaMH, KUJAKOCTIMM H TazamMu. 3akoH Ilackansa. IIHeBMaTtmdeckue MaIIWHBI.
3aBUCHUMOCTh JaBJEHUSA JKUJAKOCTH OT TriayOuHbl. ['mapocratnueckuil mapajiokc.
CooOmraronuecs cocyabl. [ 'uapaBinyeckue MeXaHu3Mbl.

Atmochepa 3emiau U armochepHoe JaBiieHHe. [IpUdYMHBI CyIIECTBOBAaHHS
BO3yIIHON 00o0souku 3emnu. Onbit Toppudennu. M3mepenue arMochepHOro
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JaBjieHUs. 3aBUCUMOCTb aTMOC(EPHOIO JIABJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M3MepeHus aTMOC(hEepHOTO JTABJICHHUS.
JlelicTBHE )XUAKOCTH U ra3a Ha IOIPY>KEHHOE B HUX TejO0. BelTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu
3aBUCUMOCTb JABJIEHUSA raza oT
temneparypsl. [lepenada naBnenus
YKUJIKOCTBIO U ra3oM.
Coobmaromuecst CoCy/Ibl.
['mapaBiuueckuit mpecc.
[IposiBnenue nercTBHsl aTMOC(HEPHOTO JaBICHUSI.
3aBUCUMOCTH BBITAIKUBAIONICH CHJIBI OT 00BEMA MOTPYKEHHON YacTH Tena U
IJIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.
VYcioBue  maBaHus TEN: IUIABAHUE WM IMOTPY>KEHHE TE€I B 3aBUCUMOCTH
OT COOTHOIIIEHHUS TJIOTHOCTEN TeJia U KHUJKOCTH.

JlabopamopHhwvie pabomwi u onvimoi

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT O0bEMa MNOTpyXEHHOU B
KUJKOCTh YaCTH TeENA.

OnpeneneHue BBITATKUBAIOIIEH CHIIbI, ACHCTBYIOUIEH Ha Teno, MOTPYyKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JCHCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MACCHhI TEJA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKHMBAIOIIEH CHIIBI, JEHCTBYIOIICH
Ha TEJO B KHUJIKOCTH, OT 00BbEMa MOTPYKEHHON B MKHUAKOCTh YAaCTH Tela U OT IUNIOTHOCTHU
YKUJIKOCTH.

KoncTtpynpoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKA W OIPEIEIeHUE €€
IrPy30II0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPIUst
Mexanunueckast pabota. MOITHOCTb.

[IpocTeic MexaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs
peiuara. IlpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexaHuku. KITJI mpocTeix mexanu3moB. [IpocThie MeXaHM3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kunernueckas u noreHuuainbHas sHeprus. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKON SHEPrUHU B APYroil. 3aKOH COXPaHEHMS SHEPTUH B MEXaHHKE.

Jlemoncmpayuu
[IpuMepbl TPOCTHIX MEXaHU3MOB.

JlabopamopHwvie pabomwi u onvimoi
Omnpenenenve  pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUU Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.
HccnenoBanne ycioBUM paBHOBECHS pblUyara.
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N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
N3ydeHne 3aK0OHA COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

8 KIIACC

Pa3zgeua 6. TenuioBbie siBJICHUS

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHOKMHETUYECKON TEOPUHM CTPOEHUS BEILECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. OTbITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYIAPHOKUHETUYECKON TEOPHUU.

Mopgenun  TBEPAOro, IJKHAKOTO W  Tra3000pa3HOrO0  COCTOSHHM  BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsCHEHHUE CBONCTB Ta30B, >KHIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHOKMHETUYECKOU Teopun. CMauyuBaHUE U
KaWUIPHBIE ABIEHUSA. TEII0OBOE PaCIIMPEHUE U CHKATHE.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO ABWKEHHS YACTHL.
BuyTtpennsisi sHeprus. CrocoObl M3MEHEHUS BHYTPEHHEW SHEPruM: TeIuionepenada u
coBepuieHue paboTel. Buael Temonepeaadd: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4YEHUE.

KonmudectBo TtemmoTel. VYaenpHash TEMIOEMKOCTh BEIIECTBA. 1eMI00O0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIOBOro Oamanca. [lnaBieHue U OTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJeNbHas Terora TIuiaBieHus. I[lapooOpasoBanue u
koHaeHcanus.  Hcnapenue. Kumenuwe. VYaenpHas  Temiora napooOpa3oBaHUSL.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JTABJICHHUSL.

BrnaxxHocTts BO311yXa.
DHeprus TOIUIUBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner padotsl TemnoBbix asurareneil KIIJ[ remnmoBoro asurarens. TemnioBsie
JBUTATEIIN U 3al[UTa OKPYKalOLIEed CpeIbl.

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu
HaGmronenrie 6poyHOBCKOTO
newkeHus. Habmonenne nuddysun.
HaGmronenre SsBIeHU CMauMBaHKS U KaMILIIPHBIX SBJICHUM.
HaGmroieHre TenioBoro pacimpeHus Ted.
N3MeHenne  maBieHuss raza NOpv M3MEHEHWH O00BbEMAa W HArpeBaHUU WM
OXJIaXKJICHUU.
[IpaBuna usmMepeHus
TeMneparypsl. Bubl
TeIrJIonepeAayum.
OxJaxieHue Ipu COBEPIICHUH padOThI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
HaoOmronenne kuneHus.
HaOmnroieHrie mocTosIHCTBA TeMIEpaTyphl IPH TUIABICHUU.
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Moenn TeIUIOBEIX JIBUTATEIIEH.

JlabopamopHvie pabomwi u onvimol

OneITHl IO OOHAPYKEHUIO NEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa.

OnpBITEI IO HAOTIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPABIX
TEJL.
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Onpenenenue AaBieHUs BO3yXa B OalJIOHE IINPULIA.
OmnbITEl, JEMOHCTPUPYIOLINE 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro oobéMa u
HarpeBaHus WIA OXJIAXKICHUS.
[IpoBepka  rumoTe3bl JIMHEWHOM 3aBUCUMOCTH [UIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TeMIIEepaTypshl.
HabntoieHne n3MeHeHus: BHyTPEHHEH SHEpIUU Tejla B pe3yJIbTaTe TeIuionepeiaun
Y pabOThl BHEIIIHUX CHIL.
HccnenoBanue sBIEHUS TEINIOOOMEHA IPU CMELIMBAHUU XOJIOJHON U ropsiuei
BO/JIBI.
OnpeneneHre KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEII00OMEHe
C HarpeThIM METAINYECKUM LIIIUHIPOM.
OnpeneneHue yaenbHON TEINIOEMKOCTH BEILIECTBA.
HccenenoBanue nporecca UCIapeHus.
OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Omnpenenenue yIeapHON TEIIOTHI IJIaBJICHUS JIb/A.

Pazgen 7. JaekTpudyeckue 1 MATHUTHBIE SIBJICHUS

OnekTpuzauus Tel. J[Ba poaa dSIEKTpUYECKUX 3apsaoB. BzaumopeiicTBue
3apsoKEHHBIX Tel. 3aKkoH KyioHa (3aBUCMMOCTD CUJIbI B3aUMOJICHCTBUS 3apsIAKEHHBIX TEJ
OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEXIY TEIaMu).

Onektpuueckoe mnoise. Hanpsok€HHocTh  anekTpuyeckoro mons.  [IpuHmun
CYTIEPIIO3ULIUU IIEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenun osiekTpuyueckux 3apsaioB.  OJIEMEHTapHBIM  AJIEKTPUUYECKUN  3apsij.
Crpoenne aroma. IIpOBOIHMKM M JIHMAJIEKTPUKHA. 3aKOH COXPAHEHMS AIIEKTPUUYECKOTO
3apsza.

DIIEKTPUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKHM
MOCTOSTHHOTO  TOKa. JIeHCTBHUS AJIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHUUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuna Toka. DieKTpuueckoe HamnpsbkeHue. ConpoTHUBICHUE
IIPOBOJHMUKA. YIEIBbHOE CONPOTHBIIEHME BemlecTBa. 3aKkOH OMa i ydacTKa LEMH.
[TocnenoBaTenbHOE U MAapauIEIbHOE COETMHEHUE TTPOBOIHUKOB.

Pabota u MomHOCTh 31€eKTprYecKkoro Toka. 3akon Jlxoyns—Jlenna. Dnekrpuyeckue
LEMU U OTPEOUTENH NEKTPUUECKON dHEepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHble MarHuThl. B3auMoJelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe
nosje. MarHuTHOE 1noje 3eMJIM M €ro 3Ha4eHue I KU3HU Ha 3emuie. OnbIT Jpcrena.

10
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MarsutHOe moJie JIEKTPUYECKOr0 TOKA. lIpMMEHEeHHe 3IEKTPOMAarHuTOB B TEXHHKE.
JleiicTBME MarHMTHOIO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUIATENb ITOCTOSHHOIO
TOKa. Jcnosb3oBaHue DNEKTPOJABHraTele B TEXHMYECKMX  YCTPOMCTBaX M
Ha TPAHCIIOPTE.
Oneitel  @apajnes. SBieHHe HNEKTPOMarHUTHOM wuHAykuuu. IlpaBuno Jlenna.
Onextporeneparop. CrocoObl MONTyYeHUs SIEKTPUUECKON SHEPTUHU. DIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOUHUKAX YHEPIHH.

Jlemoncmpayuu
DJIeKTpU3aLHus TEN.
JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3aUMOAECHCTBHE 3aPSKEHHBIX TEIN.
Y CTpOUCTBO M AEUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs] UHIYKIIHS.
3aKOH COXPAHEHUS PIEKTPUUECKUX
3apsiaoB. [IpOBOTHUKY U JUAIEKTPUKH.
MoaenupoBaHue CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHUKY IOCTOSIHHOTO TOKA.
JIeUCTBUS DIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B )KUIKOCTH.
["a30BbIi1 pa3psia.
N3MepeHune CUitbl TOKa aMIIEPMETPOM.
N3mepenne 37eKTpUIeCcKOro HarpsKeHHsT BOJIbTMETPOM.
Peocrar n MarasuH COIPOTUBIIECHUN.
B3anmMojielicTBuE MOCTOSSHHBIX MAarHUTOB.
MopenrpoBaHuEe HEBO3MOKHOCTH Pa3€JICHUs MOJHOCOB MAarHUTA.
MoaenvpoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MATHUTOB.
OmneIiT Dpcrena.
MarsuTHoOe 1oji€ TOKa. DJIEeKTPOMArHHuT.
JlelicTBHE MarHUTHOTO I10JI1 HA TPOBOJHUK C
TOKOM. DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUA 3JIEKTPOMATHUTHON UHAYKIHH.
OnbiThl @apajnes.
3aBUCHUMOCTh HAIlPaBJICHUSI MHAYKIHOHHOIO TOKA OT YCJIOBUN €ro BO3HUKHOBEHMUSI.
DIIEKTPOTre€HEePaTOp NOCTOSTHHOTO TOKA.

JlabopamopHvie pabomwi u onvimol
OTBITHI 110 HAOTIOACHUIO SJICKTPHU3AINH TEJ HHIYKIIUEH U IPH COMPUKOCHOBEHUH.
HccnenoBanne neiCTBUS SIEKTPHUUECKOTO MO HA MPOBOJHUKU U IUIICKTPUKH.
COopka u mpoBepka paboThl JIEKTPUUECKOH 1IEeNH MOCTOSHHOTO TOKA.
W3mepeHne u peryampoBaHue CUITbI TOKA.
N3mepenne u peryJnpoBaHue
HaATNPSDKEHUSI.
HccnenoBanne  3aBUCHMOCTH  CWJIBI  TOKa, HOYLIErO 4Yepe3  Pe3UcTop,

11
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OT COIMPOTHUBJICHHUA PE3UCTOPA U HAIIPSIKCHHA Ha pE3UCTOPC.

12
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OneITel,  AEMOHCTPUPYIOIIHME 3aBHUCUMOCTh 3JEKTPUUYECKOTO CONMPOTHBIICHHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOLIAIN ITIONIEPEYHOTO CEYEHHUs U MaTepuaa.
[IpoBepka mpaBuna CIOKEHHS HANPSKEHUW MPU MOCIEAO0BATEIBHOM COECIUHEHUU
JBYX PE3UCTOPOB.
ITpoBepka npaBuiIa JUisi CUIIBI TOKA MPH MapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI 3JIEKTPUUECKOr0 TOKA, MAYLIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIHOCTY JIEKTPAYECKOTIO TOKA, BBIACIAEMON HA PE3UCTOPE.
HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKA, MAYLIEr0 4Yepe3  JIaMIIOuKy,
OT HaIIpsSLKEHUS Ha HEH.
Omnpenenenue K111 narpeBarens.
HccnenoBaHnre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.
N3ydyeHre MarHUTHOTO I0JII IOCTOSTHHBIX MarHUTOB NPU UX 0ObEIUHEHUU U
pa3/IeICHAN.
HccenenoBanne 1evcTBUA DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneITl, JIEMOHCTPUPYIOIIKME 3aBUCHMOCTb CHJIBI B3aUMOJEHUCTBUS KaTYyLIKH
C TOKOM M MAarHMWTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KATYIIKE.
M3ydeHne nercTBHAs MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nu3ydeHue padoThl AJIEKTPOABUTaTENs.
N3mepenue KII/I anmekTpoaBUTaTeIbHON YCTAHOBKH.
OnBITHI 11O UCCIIETOBAHUIO SIBJICHUS JJIIEKTPOMAarHUTHOM MHAYKLIMH: UCCIIEI0BAaHNE
W3MEHEHNUM 3HAYEHHUS ¥ HAIIPABIICHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUSA
MexaHnyeckoe  JIBHIKCHHE. MarepuanbHass ~ TOYKA. Cucrema  orcuéra.
OTHOCUTENBPHOCTh  MEXAHUYECKOIO  JBWKEHHsS. PaBHOMEpHOE  MPAMOJMHENHOE
nBmkeHne. HepaBHOMepHOe TpsAMoOJIMHENHOE ABWKEeHUE. CpeaHsisi W MTHOBEHHAas
CKOpPOCTb TeJa P HEPABHOMEPHOM JIBUKEHHM.
Yckopenue. PaBHOyckopeHHOE TpsiMofinHelHOe JBkeHre. CBoOOAHOE TMajieHuE.
OnbiTel ['anunes.
PaBHOMepHOE nBWXKEeHHME TO OKpyx)HOCTH. [lepmom m dacrota oOpaieHus.
JInnenHas u yriioBast CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.
Ilepsbiii 3ak0H HproroHa. Bropon 3akon Herorona. Tperuit 3akoH HproTona.
[TpuHIUIT CynEPNIO3UIIUN CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cwiia TPEHHUSI CKOJIBXKEHHUS, CHUJIa
TPEHHUS MTOKOSI, APYTHUE BUJIbI TPCHUSL.
Cuiia TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUSI. Y CKOPEHUE CBOOOHOTO MAaJICHHUS.
JBmwxenune mianetr Bokpyr Connua. IlepBas kocmuueckasi ckopocTh. HeBecoMocTh u

neperpy3Ku.
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PaBHOBecue MmaTepuanbHOl TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIEHHON OChIO BpaiieHus. MomeHT cuiibl. LleHTp TskecTH.

Nmnynec Ttema. M3Mmenenue wmmyisbca. Mmmynsc cuibpl. 3aKOH COXpaHEHUS
uMITyabsca. PeakTuBHOE ABUKEHHE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cuil TsKecTH, YHNPYrocTd, TPEHHS.
Cas13b sHepruu 1 padoThl. [loTeHIMaNbHAs S3HEPTUs TeNa, MOJHATOrO HaJl MOBEPXHOCTHIO
3emvu. [loreHnmaneHas 3Heprus ckarou npyxuHbl. KnHetndeckass sHeprus. Teopema
O KUHETUYECKOM 3HEPruH. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Jlemoncmpayuu
HabmoneHnne MexaHMuecKoro JIBU>KEHUSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHHME ITyTEl U TPACKTOPHUM JIBM>KEHMS OJTHOTO U TOTO K€ TeJIa OTHOCHTEIILHO
pPAa3HBIX TEJ OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBXKEHUS.

HccenenoBanne Npu3HakoB PaBHOYCKOPEHHOIO JIBUKEHUS.

Habmronenue nBu>keHus Tena o OKpyKHOCTH.

Habmionenne MexaHWYeCKUX SBJICHUH, MPOUCXOJAIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM ABM)KCHHUU OTHOCHUTEIBHO KaOWHETa
(bu3UKH.

3aBUCHUMOCTb YCKOPEHUS TEJIa OT MACCHI TEJA U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCTBa CUIT PU B3aUMOJIEUCTBUM TEJL.

M3meHeHue Beca Tesna Ipu YCKOPEHHOM JBUYKECHUM.

[lepenaya uMIryapca Mpu B3auMOJEHCTBUU TE.

[TpeoOpazoBaHus SHEPrUM NPU B3aUMOAECUCTBUN TEJL.

CoxpaHeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbCa TPU a0COIIOTHO YIPYTOM B3aUMOACHCTBUU.

Habnrogenne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM A ICHUH.

CoxpaHeHHE MEXaHMYECKOM SHEPIMM IpU JBWKEHUM Teja MOJ JEHCTBUEM
IIPY>KUHBI.

JlabopamopHhvie pabomwi u onvimol

KoncTpyupoBanue TpakTa Al pa3roHa M JajbHEHIIEro paBHOMEPHOTO JBUKECHHUS
HIapyuKa WIA TeIEKKU.

Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUsT OpycKa WM JBUKEHUS LIapHKa IO
HaKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpEeHHs Tella MPU PaBHOYCKOPEHHOM JBMKEHUHU MO HAKJIOHHOMU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM NPU PAaBHOYCKOPEHHOM JBHKEHHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU O€3 HadalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEI, TO COOTBETCTBYIOIINE MMPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

14
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HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHHUS OT CHJIbl HOPMAJIbHOTO
JABJICHUS.
Onpenenenue korpduirieHTa TpeHus
CKoJIbKeHMsI. OnpeneneHue )KECTKOCTH MPYKUHBI.
Onpenenenue  pabOThl CWJIBI TPEHUS TPU PABHOMEPHOM JIBDKEHHH Tella
110 TOPU30HTAIILHON MOBEPXHOCTH.
Onpenenenve padOThl CUIBl YIIPYTOCTH IPU MOJIBEME Ipy3a C HUCIOJIb30BAHUEM
HEMOJBMXKHOIO U MOJBUKHOTO OJIOKOB.
N3yyeHue 3aK0Ha COXPaHEHHs SHEPT M.

Pasznen 9. Mexann4yeckue Ko1e0aHUS U BOJIHbI

KonebarenbHoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: NEpHO/,
4acToTa, aMIUINTyJa. MaremaTHdecKui W TPYyKUMHHBIM MasTHUKU. [IpeBpaienwue
SHEPIUM MPHU KOJIEOATETbHOM JIBUKEHUM.

3aryxatoue KojeOaHus. BbulHyXneHHble KojeOanus. Pe3oHanc. MexaHuuyeckue
BOJIHBI. CBOWCTBa MeXaHM4YeCKMX BOJH. IIpoponpHble W momnepedHble BOMHBL JlJIMHA
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MexaHU4ecKHue BOJHBI B TBEPIOM TEJE,
CEMCMUYECKNE BOJIHBI.

3Byk. I'pomkocts 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MH(paszByk u
yIIBTPa3BYK.

Jlemoncmpayuu
Habmonenue xonebanuii Tel moja ASHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6monenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabGnionenue BRIHY X ACHHBIX KOJI€OaHU U pe30HaHCa.
PacnipocTpaneHure npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmioienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAaHC.

JlabopamopHhvie pabomwi u onvimol
OmnpeneneHue 4acTOTHI U MEPHO/Ia KOJIeOaHUH MaTEMaTHIECKOTO MasTHUKA.
OmnpeneneHne 4acTOThI U MEPUOIa KOJICOaHUH IPYKUHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIEOAHHMM MOJBENICHHOTO K HUTH Tpy3a
OT JUTUHBI HUTH.
HccnenoBanwe  3aBUCHMOCTH  TepHOJia KOJIeOAHWUH TPYKUHHOTO MasTHHUKA
OT Macchl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEpUOIa KoJieOaHUN Tpy3a, MOJBEHIEHHOTO K HUTH, OT
MAacchl Tpy3a.
OneITE, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh TEpUoAa KOJeOaHWH TPYKUHHOTO
MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI.
W3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Pa3I[6JI 10. 3J1€KTpOMaI‘HI/ITHOG moJi€ U IJICKTPOMAIrHUTHBIC BOJIHBI
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DJIEKTPOMArHUTHOE ToJe. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
IEKTPOMArHuTHhIX  BOJIH. IlIkanma 3siekTpomMarHuTHBIX BOJIH. Mcmons3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu
CBOWCTBA JIEKTPOMAarHUTHBIX
BOJIH. BOJTHOBBIE CBONMCTBA CBETA.

JlabopamopHwvie pabomwi u onvimoi
W3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMIJIBHOTO Tene(hoHa.

Pa3znen 11. CBeToBbIe SIBJICHUS
JlyueBas mogmenb cBera. Mcrounuku cBera. [IpsmMonumHeiiHOE pacnpocTpaHeHUE
ceera. 3atMenusi ComHua u Jlynel. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KE€HHSI CBETA.
[Ipenomnenue cera. 3aK0oH npenoMiieHus: cBera. [lomHOe BHyTpEeHHEE OTpa)keHue
cBeTa. lcnosb30BaHUE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xon nydeit B auH3e. OnTudeckas cucrema (oroamnmnapara, MUKPOCKOMNa U
Teneckomna. ['a3 kak onrudeckas cucremMa. biim3opyKocTs U JAIbHO30PKOCT.
Pa3znoxenue 6enoro ceera B crnektp. OnbiTel HetoToHa. CloXkeHUE CreKTpaIbHbIX
uBeTOB. /ucnepcus ceera.

Jlemoncmpayuu
[IpsAsmonuHerHOe pacipoCTpaHEHUE
ceera. OTpakeHue CBeTa.
[Tonmy4yenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xon nyuel B coOuparonieil JInH3e.
XoJ JIy4er B pacCEeUBarOLIEH
JIMH3E.
[Tonmyyenue n300paxkeHUii ¢ TOMOIIBIO JINH3.
[Tpuniun aeiictBus doToarnmapara, MUKpPOCKOTA U TEJIECKOIIA.
Mopenb riasa.
Pa3noxenue 6em0ro cBera B CIEKTP.
[Tomydyenue 6emoro cBeTa MpH CI0KEHUHM CBETA Pa3HBIX I[BETOB.

JlabopamopHvie pabomwi u onvimol
HccrnenoBanne 3aBUCIMOCTH yTIIa OTPaXXEHHsI CBETOBOTO JIy4a OT yTIiia MaieHusl.
N3yuenue xapakTeprucTUK H300paXeHuUs MPeMETa B TNIOCKOM 3epKalie.
UccnenoBanne 3aBUCUMOCTH yTIJIa MIPEJIOMIICHUSI CBETOBOTO JIy4ya OT yIJla MaJeHUs
Ha TPAHMIIC «BO3AYX—CTEKIIO».
[Tony4yenune n300pakeHUi ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.
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Onpenenenue (OKYCHOTO pACCTOSHUST W ONTHUYECKOM CHIIBI coOuMparomei
uH3BL. OTBITHI IO PA3JIKEHUIO OEJIOT0 CBETa B CTICKTP.
OnBITEI IO BOCHIPHUATHIO I[BETA MPEIMETOB NP WX HAOIIOIECHUN Yepe3 IBETOBHIE
GbUIBTPHL.

Paznen 12. KBanToBble siBJIeHUS
Oneitel Pe3eppopna u maHerapHas monenb aroma. Mognens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anbda, Oera- U raMmma-uzinydeHus. CTpoeHrue aTOMHOIO sjipa.
Hyxnonnas moznens aroMHoro sapa. M3zoronel. Paguoaktusabie npespamenus. [lepuon
IIOJIypacIiaia aTOMHBIX SED.

SnepHble peakiyu. 3aKOHBI COXPAHEHUs 3apsI0BOr0 M MacCOBOTO YHCEN. DHEPIHUs
CBA3U aTOMHBIX saep. CBA3bp Macchl M DHEpPruM. Peakiuu cuHTE3a W JEJICHUS SAEP.
Nctounuku 3Heprun CosHIA U 3BE3I.

Anepnas odHepreruka. JIeMCTBHS paaMOAKTHBHBIX H3JIYYCHHM HA JKUBBIC
OpraHU3MBI.

Jlemoncmpayuu
CrexTpsl U3Ty4YEHUS U MOTJIOUIEHUS.
CrieKTpbl pa3IMYHbIX Ta30B.
CrnexTtp Bogopoza.
HaGmonenne TpexoB B kamepe Buiibcona.
Pabota cuérurka HOHU3UPYIOUIUX
U3IIyYEHUN.
Peructpanust nznydeHus: IpUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHvie pabomwi u onvimol
HabmroieHne CITOMHBIX U JIMHEHYATHIX CIIEKTPOB M3ITYICHUS.
UccnenoBanne TPEeKOB: M3MEPEHHE HPHEPTUM YACTHIBI IO TOPMO3HOMY MyTH (TI0
dboTtorpadusm).
W3mepenne paanoakTUBHOTO (hoHa.

IHoBTOpHUTEIBLHO-000011AI0IIMIA MOAYJIb

[ToBTOpUTENEHOO000IIAIOIMIMI MOAYJb TpPEIHAa3HAYEeH JUIsl CHUCTEeMaTH3alud U
0000IIeHHS IPEIMETHOTO COJIEPIKAHUS W OMbITa JIEATEIBHOCTH, MPUOOPETEHHOTO IpHU
U3yYEeHUH BCEro Kypca (U3MKH, a Takke g TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMEHY M0 (U3UKE JJIsI 00YUYaIOIINXCsI, BHIOPABIINX ATOT YUCOHBIM
peIMeET.

[Ipy wW3yyeHUM [OAaHHOTO MOJIYJSI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeSATENbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCA JOCTHIKEHUE MPEAMETHBIX U
METaNnpeMETHBIX IUIAHUPYEMBIX Pe3yibTaToB OOydeHHus, (HOpMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHHE HAyUHBIX METOJIOB MCCIICIOBAHUS SIBJICHUIN MPUPOJIBI U
TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBSICHATh (PU3NYECKUE SIBJICHUS,
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MPUMEHSAS] TOJIYYCHHBIE 3HAHUSA, PElaTh 33Ja4yd, B TOM 4YHCIE KAYECTBEHHbBIC H
DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNHAIBHO ACATENBHOCTHBIA XapaKTEP JAHHOTO pa3fena peaau3yercs 3a CUET
TOTO, YTO OOyYarolrecs BBIMOJIHSIIOT 3aaHusl, B KOTOPBIX UM IIpeiaraeTcs:

HA OCHOBE TOJIYYCHHBIX 3HAHWW PACIO3HABATh W HAYYHO OOBSCHATH (PU3MUECKUE
SBJICHUS B OKPY’KAIOLIEW IPUPOJAE U ITIOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HayYHbIE METO/IbI UCCIIEA0BAHMS (DU3UUECKUX SBIICHUN, B TOM YHUCIIE
JUISL IPOBEPKU THIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MNPAKTUYECKOTrO MCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPrMH HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX WU3BECTHBIX BHUIOB
SHEPIUM.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne (u3MKH Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HaIpaBJICHO Ha
JNOCTH)KEHUE JIMYHOCTHBIX, METAlpPEAMETHBIX M TMPEIMETHBIX 00pa30BaTeNIbHbIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

B pesynbprare u3ydeHuss QpusMKkd Ha YpOBHE OCHOBHOTO 0OIIEro 0oOpa3oBaHUs Yy
oOy4aromierocsi 0y,tyT cOpMUPOBAHBI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTATHI B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:
IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nyuecKoil HayKH;
LEHHOCTHOE OTHOILIEHUE K IOCTH)KEHUSM POCCUUCKUX YUEHBIX(DU3UKOB;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHMHM OOIIECTBEHHO-3HAUMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (HU3UKY;
OCO3HAHUE BaXHOCTH MOPAIBHOATUYECKUX MPUHIUIIOB B JICATEIBHOCTH YUYEHOTO;

3) 3¢TEeTHYeCKOro BOCIIUTAHUSA:
BOCIIPHATHE OCTETUYECKUX KadeCcTB (DM3MYECKOW HaAyKu: €€ TapMOHUYHOTO
MMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 IO3HAHUS:

OCO3HaHUE LIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa MO3HaHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BAKHEUILIEW COCTABIISIOMIEH KYJIbTYPHI;

pasBUTHE HAy4yHOM JIOOO3HATENBHOCTH, MHTEpPEca K  MCCIEAOBATEIbCKOU
NEATENBHOCTH;

5) popMupoBaHuSs KYJIbTYPbI 310POBbSI H IMOLHOHAIBLHOI0 0J1ar0ONOTyYH:
OCO3HaHME  LIEHHOCTHM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTH MpaBMJI OE30MAaCHOTO TMOBEICHHS Ha TPAHCIOPTE,
Ha JIOpOTrax, C AMEKTPUUYECKUM U TEIJIOBBIM 000PYAOBaHHUEM B JOMAITHUX yCIOBUSIX;
c(OPMHPOBAHHOCTh HaBBbIKA peQIIeKCUH, NMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y JPyroro 4eJoBeKa;

6) Tpy10BOr0 BOCTIMTAHMSI:

AKTUBHOE YydYacTHE€ B PEIICHUWH TMPAaKTUYECKUX 3amad (B paMKax CEMbH,
oOpa3oBaTebHON OpraHu3aluy, TopoAa, Kpas) TEXHOJOTHMYECKOW U  COLMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YKCIIE U (PU3NUECKUX 3HAHUI;

HWHTEpEeC K MPAKTUYECKOMY U3y4YeHUI0 Mpodeccuil, CBSI3aHHbIX ¢ (DU3UKOI;

19



denepanpHas padbovas nporpamMma | dusuka. 7-9 kinaccel (0a30BbINH YPOBEHB)

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
OpHMEHTAIMs Ha MpUMEHEeHHE (PU3MUYeCKuX 3HAHWUU ISl pelieHus 3ajad B 00JIacTH
OKpY’Karolen cpeJibl, IJIaHUPOBAHUS MTOCTYIKOB U OLIEHKH X BO3MOYKHBIX MOCJIEACTBUN
JUISL OKPYIKAIOIIEN CPEbI;
OCO3HAHUE rI100aIbHOrO XapaKTepa YKOJIOTHYECKUX MPOOJIEM U yTel UX PEIlICHHUS;

8) amranTanuu K N3MEHSIONIAMCS YCJIOBHSIM COIUAIBLHO U MPUPOIHOI Cpeabl:
NOTPEOHOCTh BO B3aWMOJICHCTBHM TIPH BBITIOJHEHUHM HCCICIOBAHUN M TPOSKTOB
(bU3UYeCKON HAMPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHHAM JAPYTHX;
MOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITEIIBHOCTS;
noTpeOHOCTh B (DOPMUPOBAHMH HOBBIX 3HAHWA, B TOM uucie (HOPMYTUPOBATH
UJICH,
MOHATHS, TUIIOTE3bI O PUBNUECKUX OOBEKTaX U SIBIICHUSX;
OCO3HaHHE JC(PHUIMTOB COOCTBCHHBIX 3HAHUH W KOMIICTCHTHOCTEH B 00JacTH
busuKy;
IUTAHUPOBAHHUE CBOCTO PA3BUTHUS B NMPUOOPETEHWH HOBBIX (PH3WYCCKUX 3HAHUM;
CTpEeMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHU;
OIICHKA CBOWX JICUCTBUI C y4€TOM BIUSHUS HA OKPYXKAIOUIYIO CPEay, BOZMOMXKHBIX
TJI00ATBHBIX TIOCTICACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHS mporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusa y oOywaromerocs OyayT cHopMuUpOBaHBI MeTalpeAMETHBIC PE3yIbTaThI,
BKJTIOYAIONINE TTO3HABATEIIbHBIC YHUBEPCaIbHbIC YUeOHbIC ACHCTBHUS, KOMMYHUKATUBHBIC
YHUBEPCAIbHBIC YUeOHbBIC JCHCTBUS, PETYJISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JEHCTBU.

ITo3naBaTe/ibHbIE YHHUBEPCAJIbHbIC Y4eOHbIE IEMCTBUS

ba3oBble 1ornueckue aAecTBus:
BBISIBIISITh M XapaKTEePU30BaTh CYIIECTBEHHBbIC MPHU3HAKH OOBEKTOB (SBIICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIaCCU(PUKALIUUA, OCHOBAHMSI

TSt 00OOIIIEHUS U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHUS B paccMaTpuUBaeMbIxX (haKkTax, TaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIIUXCS K PU3NUECKUM SIBJICHUSIM;

BEISIBIISITh TIPUYMHHOCIIEACTBEHHBIC CBSI3M MPU WU3YYCHUN (U3HUCCKUX SBICHUA U
MPOLIECCOB, JIeNlaTh BBIBOJBI C HCIOJIb30BAHUEM JEAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUE€HU, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMpaTh CHOCOO penieHust ydeOHOW (u3nyeckod 3agauu
(cpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHUS, BEIOOP HanboJee MOAXOISIIErO ¢ YUETOM
CaMOCTOSATEILHO BBIICTIEHHBIX KPUTEPHUEB).

20



denepanpHas padbovas nporpamMma | dusuka. 7-9 kinaccel (0a30BbINH YPOBEHB)

Ba3oBble uccienoBaTelbcKue 1eiiCTBUS:
WCIIOJIb30BaTh BOMPOCHI KaK WCCJIENOBATEIbCKHA HWHCTPYMEHT IIO3HAHUS,
MPOBOJUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUIT  DKCIIEPUMEHT, HEOOJbIIoe HCCieaoBaHue (U3UUYSCKOTO  SIBJICHUS,
OIICHMBAaTh HAa NMPUMEHHUMOCTh M JIOCTOBCPHOCTh WH(GOPMAIIHMIO, MOJIYyYECHHYIO B
X0J1e
WCCJIeIOBAHUS W DKCTIEPUMEHTA;
CaMOCTOSITeNIbHO  (popMynupoBaTh 000OIIEHUSI W BBIBOJALI MO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHNS,
IIPOTHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TaK)Ke BBIIBUTATH MIPEAIIOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCJIOBHSAX M KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

OPUMEHSATh pa3IMyHble METOJAbl, MHCTPYMEHThl W 3alpoChl MpPU TOUCKE U
orOope uHGOpPMALUM WU JAHHBIX C YYETOM NPEMJIOKEHHOW ydeOHOU (u3nyecKoi
3a/1a4u;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH  HMHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (GOPM MPEACTaBICHUS;

CaMOCTOATENIbHO BBIOMPATh ONTUMANbHYIO (pOpMY IpencTaBiieHus MHGOpMAIUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 33Ja4d HECIOXHBIMH CXEMaMHM, JHarpaMMaMuy, WHOHN
rpauKoOi U MX KOMOMHAITUSMHU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE yYUeOHbIe IeiiCTBUSA:

B X0/A€ OOCYyXJeHHUs y4yeOHOTro marepuania, pe3yibTaToB JIabOpaTOPHBIX padoT U
MIPOEKTOB 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJTaeMOM TEMbl M BBICKA3bIBATh UJIEH,
HAaIleJICHHBIC Ha PEIICHUE 3aa9 U TOJIepKaHne OJIaroKenareaIbHOCTH OOICHMS;

COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSMH JPYyTUX YYaCTHUKOB JUANOra,
OOHapY’KUBATh PA3INUUE U CXOJCTBO TO3UITUH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABISATh PE3YJAbTAaThl  BBIMOJTHCHHOTO (PU3UYECKOTO  OIBITA
(9KCTIEpUMEHTa, UCCIISOBAHUS, TIPOCKTA).

MOHUMATh U UCTOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON W HHAUBUAYAIbHON PabOTHI
IIPH PEIICHUH KOHKPETHON (hU3MUECKOI MPOOIEMBI;

NPUHUMATh IIETM COBMECTHOHM JCATEIBHOCTH, OPTaHU30BBIBATH JEHCTBHUS MO €&
TOCTIDKCHUIO: PACIIPEACNIATh POJIM, OOCYKIaTh MPOILECCHl M PE3yiabTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsl KAYECTBEHHOTO pe3yjIbTara Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBUS C IPYTUMHU WICHAMH KOMAH]IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMH MPOAYKT 1O KPUTEPHSM,
CaMOCTOATEIHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.
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PerynsitTuBHble YHUBeEpCAJbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

BBISIBIISITE TIPOOJIEMBI B KU3HCHHBIX M YUYEOHBIX CHUTYalMsIX, TPEOYIONTUX IS
pereHus: GU3NIECKUX 3HAHUM;

OpPUEHTHPOBATHCS B PA3UYHBIX MOJIXOAAX MPUHATHS PEIICHUH (MHIWBUIYaTbHOE,
MPUHATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIOH);

CaMOCTOSTEIILHO COCTaBIIATH aJITOPUTM pPEIICHUS (PU3NYSCKON 3aJlaydl WIM TIIaHa
UCCJICIOBaHUS C YYETOM UMEIOMIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATH MpeIaraeMble BapHaHThI PEIICHHM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:
JlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh IIaH €€ N3MEHEHUS;

OOBSICHSITh TIPUYUHBI JIOCTMXKEHUSI (HEIOCTUKEHHUSI) PE3YyJbTAaTOB JEATEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS
(GU3NYECKOTO0 HWCCIENOBAaHUSI WM TMPOCKTA) HA OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OIIMOOK, BO3HUKIIKNX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE Copa WIM JUCKYCCUU Ha
HAay4YHYIO TEMY, [IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOTO.

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPH penieHuH (PU3NYECKUX 3a/Jad WA B
YTBEPKACHUAX HA HAYYHBIE TEMbI M TAKOE K€ MIPABO JPYTOroO.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 7 KJjacce NpeAMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKUE M XHMHYECKHE SIBJICHUSA, HAOJII0/IEHNE,
AKCIIEPUMEHT, MOJENb, TUIIOTE3d, €IMHMIIBI (PU3UYECKHX BEJIMYMH, ATOM, MOJEKYJa,
arperaTHple COCTOSHUSI BemlecTBa (TBEPIOE, KHUIKOE, razo00pa3HOE), MEeXaHHYECKOe
NBKEHHWE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MPSMOJMHEMHOE),  TPACKTOpHS,
paBHoAeHcTBytomass cui, Jedopmanus (ympyrasi, IUIacTUYeCcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznmuuath sBiIeHHS (qud@ys3us, TEIIOBOE€ JABMIKEHHME YacTHUI[ BEIIECTBa,
pPaBHOMEPHOE JBM)XEHHE, HEPABHOMEPHOE JIBM)KEHHE, WHEPLMS, B3aUMOJEHUCTBUE TEJ,
paBHOBECHME TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHUs, Iepeadya JaBJICHHS
TBEPABIMU TEJIAMH, >KUJIKOCTAMH M Ta3aMu, arMochepHoe IaBieHHE, IUIaBaHUE Te,
IPEeBpPAILIEHUS] MEXAHUYECKOW SHEPTUHM) MO OMUCAHUIO HUX XAPAKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHHUE;

pacmo3HaBaTh MPOSIBJICHUE H3YyYCHHBIX (PU3NYECKUX SBICHUNW B OKPYI)KAIOIIEM
MUpE, B TOM YHUCIe (PU3NYECKUE SABJICHUS B IPUPOJIC: IPUMEPHI IBUXKEHUS C Pa3TUYHBIMU
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CKOPOCTSIMH B XMBOW WM HEXHUBOU INPUPOAE, ACHUCTBHE CUIIBI TPEHHS B INPUPOAEC M
TEXHUKE, BJIUSHUE aTMOC(EpHOTrO MaBJICHHS Ha KUBOM OpraHu3M, IIJIaBaHUE PbIO,
pbhlYard B Telie YeloBeKa, MPU ATOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (U3UYECKUX SIBICHUN;

OMHCHIBATh M3YYCHHBIC CBOWCTBA Tl © (PU3NUYECKHE SBJICHUS, WCIIOIB3YS
dbusnueckre BeIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpEeIHssl CKOPOCTh, CHJIA YIPYTOCTH, CHJa TSXKECTH, BEC TEJla, CUJIa TPEHHS, aBICHUE
(TBEépHOro TeEna, JKMUIKOCTH, Ta3a), BBITAIKMBAIOIAs CHUJIA, MEXaHWYecKas pabdorta,
MOIIIHOCTh, IUIEYO CHWJIBI, MOMEHT CHWJIBI, KOY(PQPHUIIMEHT TMOJE3HOTO JCUCTBUS
MEXaHU3MOB, KUHETHUYECKas W MOTEHIMaJIbHAas HSHEPrusi), MpPU OINHCAHUU MPABUIBLHO
TPaKTOBaTh (PU3UYECKUIA CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUYECHUSI U €TUHUIIBI
(GU3MYECKUX BEIMYWH, HaXOAUTh (OPMYJbl, CBA3BIBAIOLIME AAHHYIO (PU3HUECKYIO
BETMYMHY C JPYTUMHU BEIMYWHAMHU, CTPOUTH TPaPUKA HM3YYCHHBIX 3aBUCUMOCTEH
(U3UYCCKHUX BEIIMYHH,

XapaKTepHU30BaTh CBOWCTBA TeJ, (DU3UYECKUE SIBICHUS W TPOIECCHI, HCIIONB3YS
npaBuia CIOXKEHUs CW (BAOJb OAHOW Tpsimoii), 3akoH ['yka, 3axoH Ilackains, 3akoH
Apxumena, NpaBuiIo paBHOBecHs pblyara (010Ka), «30J10TO€ MPABUIIOY» MEXaHUKHU, 3aKOH
COXpPaHEHHUS MEXaHUYECKOW JHEpPruM, Mpu 3TOM JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY
3aKOHA U 3alUCHIBATh €r0 MaTEeMaTUYECKOE BHIPAKEHUE;

OOBSCHATH (pU3MYECKUE SIBICHHS, MPOLIECCHl W CBOWMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3M, CTPOUTh OOBSACHEHHE U3 |—2 JIOrMYECKUX IIaroB ¢ OMOPOM Ha
1-2 wu3ydeHHBIX CBOWCTBA (U3MUECKUX SBJICHHUN, (DUINYSCKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3ajaud B 1—2 JeHCTBUS, HUCIOIB3ysS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIONINE (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHallM3a YCJIOBHUSA 3a/1aud 3alUChIBATh
KpaTKO€ YCJIOBHUE, MOACTABISATh (PU3MYECKHME BEIMYMHBI B (POPMYIBI U TIPOBOIUTH
pacy€Thl, HAXOUTH CIIPABOYHBIC JaHHbBIC, HEOOXOIUMBIE JUIS PEIICHUs 3a/1a4, OIlEHUBATh
PEaTMCTUYHOCTD MOJYYSHHOW (PU3UYECKON BEIMUMHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEUIUTh MPU MOMOIIM (HU3UYECKUX
METOJOB, B OINHCAHUU HCCIECIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHNE
(rumoTe3y), pa3nuyaTh U HHTEPIPETHPOBATH MOTYUYCHHBIN PE3yIbTaT, HAXOAUTh OMUOKH
B XOJI€ OIIbITA, JIeJIaTh BBIBOJIBI 110 €0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOTIOAEHUIO (U3MUECKUX SIBICHUN WM (PU3NUECKHUX

CBOMCTB TeJ: (OPMYJIMPOBATH ITPOBEPSIEMbIE TPEATNOJIOKEHUS, COOUPATh YCTAaHOBKY U3

MIPETI0KEHHOT0 000PYI0BaHUS, 3aMUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATh MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BDEMEHH, MacChl Tejia, 00bEMa, CUIIbI

U TeMIepaTypbl ¢ HUCHOJb30BAHUEM AHAJIOTOBBIX U ITU(POBBIX MTPUOOPOB, 3aMUCHIBATH
MoKa3aHus IpruOOPOB € YUETOM 3a/IaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

IIPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OJTHON (DU3UYECKOM BEJIMYHUHBI OT IPYTOH ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MMYTH PABHOMEPHO JIBUKYIIETOCS
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TeJla OT BPEMEHHM ABMIKCHHS TE€Ja, CWIBl TPEHUs CKOJIBKEHMS OT BECa TeJla, KauyecTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIBI TpPEHUS OT IUIoUlaau
COIPUKOCHOBEHMS TeJl, CUJIbl YIPYTrOCTH OT YMJIMHEHUS IPYKUHBI, BBITAIKUBAIOLLEH
CHIbl OT 00bEMa NOrpyKEHHOM 4YacTH TeJa U OT IUIOTHOCTU JKHUJKOCTH, €€
HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYHO IOTPYXEHO TEJo,
YCIOBUI IUIaBaHUSA Te€J, YCJIOBMM paBHOBECHS pblyara W OJIOKOB, y4acTBOBaTb B
IUIAHUPOBAaHUM Y4YEOHOTO HCCJIENOBaHUs, CcoOMpaTb YCTAaHOBKY U  BBIIOJIHATH
U3MEpPEHHUs, Clenysl MPEeJIoKEHHOMY IUIaHy, (PMKCHUpPOBATh pPE3YyJbTAaThl MOITYYEHHOU
3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BUJAE MPEIJIOKEHHBIX TaOnMull U TpaduKoB,
JIeaTh BBIBOJBI I10 PE3yJIbTaTaM UCCIIEIOBaHNUs,

IPOBOJUTH KOCBEHHBIE H3MEPEHMs (U3NYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
KUJIKOCTM MW TBEPIOrO Teja, CUila TPEHUA CKOJIBXEHUSA, JaBICHUE BO31yXa,
BBITAJIKMBAIOLIAS CUJIA, ACHCTBYIONIAsS HA MOTPYKEHHOE B )KUAKOCTb TEJO, KOADPUIIMEHT
MIOJIE3HOTO JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEIYs MPEATI0KEHHOW UHCTPYKUUU: NMPU
BBIMOJIHEHUH W3MEPEHUN cOoOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHCIATH
3HAYEHUE UCKOMOU BEIINYUHBI;

coOnro/IaTh MpaBuUla TEXHUKU O€30MaCHOCTH TMpu padboTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPHUHIMIBI JICHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, TMHAMOMETp, COOOUIAIOUIUECS COCY/bl, 0APOMETp, phluar, MOABMKHBIA U
HETOBMKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTH;

XapaKTepHU30BaTh NPUHLMIBL JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa MUX OMNHMCaHUS (B TOM 4YHUCIE: MOAIIMIIHUKH, YCTPOWCTBO
BOJOIPOBOJIA, TUAPABINYECKUM IIPECC, MAHOMETp, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), MCIOJb3ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
(du3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MpPHUMEPHl (HAXOAUTH HHPOPMAIMIO O TMpUMEpax) MNPaKTUIECKOTO
UCIIOJIb30BaHUSl (PU3MUECKUX 3HAHUNW B TOBCEAHEBHOW JKU3HU [UIsl OOecreueHus
Oe3omacHocTH NpHU oOpalleHuu ¢ OpudopaMu M TEXHMYECKHMHU YCTpPOWCTBaMH,
COXPAHEHHMSI 3I0POBbs U COOJIOJIEHUSI HOPM SKOJIOTMYECKOT0 MOBEACHUS B OKPY Karolen
cpene;

OCYIIECTBIISATH OTOOP HMCTOYHUKOB MH(popMauuu B VHTepHETE B COOTBETCTBUU C
3alaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIUXCSA 3HAHUN U IIyTEM CPaBHEHUS
Pa3IMYHBIX MCTOYHHUKOB BBLACNATH MH(POPMALIUIO, KOTOpas SBIIAECTCS MPOTUBOPEUMBOM
WJIU MOKET ObITh HEJIOCTOBEPHOM;

UCTOJb30BaTh IPU  BBHIIOJHEHUM Y4YeOHBIX 3aJaHUl  HAyYHONOIYJSPHYIO
JAUTEpaTypy (PU3MUYECKOTO COAEpXaHMs, CIPABOYHBbIE MaTepUalbl, PECYpPChl CETH
WuTepHer, BiageTte nOpuéMaMud  KOHCHEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITIHU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHUE NMHUCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
2-3 WCTOYHMKOB MH(pOpMauuu (U3NYECKOTO COACpPKaHHSI, B TOM UHUCIE MYyOJIUYHO
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JeNaTh KpaTKue COOOUIEHUS O pe3ysbTaTaxX MPOEKTOB WM YYEOHBIX HCCIEIOBAHMM,
IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh M3YUEHHBIM MOHSATHUHBIA anmapar Kypca (pusuku,
COIPOBOKJIATh BBICTYIUICHUE IPE3CHTALNEN;
IPU BBINIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEJOBAaHUIN paclpeaesiTh 00a3aHHOCTH
B IPYyIIE B COOTBETCTBUHU C IIOCTABJIECHHBIMHU 3aJa4aMU, CICIUTD 3a BBIIIOJHEHHUEM IIaHa
NEUCTBUN, aJe€KBaTHO OLICHHBaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIIHI,
BBICTPAaUBATh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenus B 8 kJjacce mpeaMeTHBIC pe3yiIbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

MCITOJIB30BATh TTOHATHS: Macca U pa3Mepbl MOJICKYJI, TEMJIOBOE JBMKEHHUE aTOMOB H

MOJICKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUTMYCCKUE U aMOpP(HBIC Tea,

HACBIINICHHBIA U HEHACHIIIEHHBIN Tap, BIAXXHOCTh BO3yXa, TEMIEpATypa, BHYTPEHHSS
DHEPTHs, TEIUIOBOM JBUTATEINb, dJIEMEHTAPHBIA DJICKTPUUYECKUMA 3apsif, JICKTPHUSCKOE
10Jie, TPOBOJHUKH U JTUAJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIC;
pa3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONepeadya, TeII0OBOe
paBHOBecHE,  CMauMBaHWE, KaNWUIApHbIE SBJIEHUS, MCHApeHHe, KOHJEHCaIus,
TJIaBJICHHE, KPUCTAJUTA3AITIS (oTBepAcBaHUE), KUTICHHE, TerIonepeaayda
(TETUTONPOBOHOCTD, KOHBEKIIHS, U3yUYCHHUE), DICKTPHU3AIUs TeJ, B3aUMOACHCTBUE
3apsAI0B, JEHUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE
MarHuTOB, JACHCTBHE MArHUTHOTO IOJIS Ha MPOBOJHHK C TOKOM, JJICKTpOMAarHUTHAas
UHAYKIUS1) 10 ONHCAHMIO WX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBICHUE WM3YyUYCHHBIX (PH3UYCCKUX SBICHUH B OKpYKArOIIEM
MHUpE, B TOM uuciie (U3HUECKHE SIBICHHUS B MPUPOJIC: MOBEPXHOCTHOE HATSHKEHHE U
KaMWUISIPHBIC SBIICHUS B TIPHUPOAC, KPUCTAUIBI B mpupone, usnydenue CoHIla,
3aMep3aHue BOJOEMOB, MOpckue Opu3bl, 0Opa3oBaHHWE pPOCHI, TyMaHa, WHEs, CHera,
JIEKTPUUECKHE SBJICHUSI B aTMoc(depe, DIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMJiIH, apeiid MmorocoB, poib MAarHUTHOTO TIOJIS /ISl )KU3HU Ha 3emile, TOJSIPHOe
CUSTHUE, TIPH DJTOM T[IEPEBOJUTHh MPAKTHUYECKYI0 3ajladyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHbIEC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUIA;

ONMKCHIBATh M3YyYEHHBbICE CBOWCTBA Tel H (U3UUECKUE SIBICHUSA, WCIOIb3Ys
bu3ndeckre BEIWYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPTHs, KOJIHYECTBO TEIUIOTHI,
yIenbHas TETUIOEMKOCTh BEIECTBA, y/eibHAsl TEIUIOTa IJIABJICHUSA, yAEIbHAs TEIUIoTa
napooOpa3oBaHus, yAelbHAs TEIUIOTa CropaHusl TOIUTHBA, KOX(MOUIIMEHT TMOJE3HOTO
JEUCTBUS TETUIOBOM MAaIlTMHBI, OTHOCUTENBbHAS BIAXHOCTh BO31IyXa, SJECKTPUUCCKUN
3apsjl, CHUJIa TOKa, SJIEKTPUUYECKOE HAMPsHKEHUE, COMMPOTUBIICHUE MTPOBOJIHUKA, YACIbHOE
COTIPOTHUBJICHUE BEIIECTBA, pab0Ta W MOITHOCTh AJICKTPUUECKOTO TOKA), IPU OTMHCAHUHN
MPaBUIBHO TPAKTOBATh (PU3WYECKUNA CMBICI HCIOJb3YEMbIX BEIWYMH, 0003HAUEHUS U
CeAMHUIBI  (U3MYECKUX BEIWYUH, HAXOAWTh (OPMYIBI, CBS3BIBAIOIINAE JaHHYIO
(GU3NYECKYI0 BEIWYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH TpapUKH H3YICHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;
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XapaKTepU30BaTh CBOICTBAa Tel, (PU3WYECKHE SIBICHUS W MPOLECCHI, HCIOIB3YS
OCHOBHBIE TIOJIO)KCHMSI MOJIEKYISIPHOKMHETUYECKOM TEOpPHM CTPOCHMS BEIECTBA,
IPUHLIMI CYTIEPIO3UIMM ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPAaHEHUs 3apsja,
3akoH Oma ana yvacTka uenu, 3akoH Jlxoyns—JIeHra, 3aKOH COXpaHEHHs JHEPTuH,
IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €T0 MAaTEMaTHYECKOE
BBIPAJKEHHUE;

OOBSCHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE
CUTYallMii MPAaKTUKOOPUEHTUPOBAHHOI'O XAapPAKTEpa: BBIABIIATH IPUUYMHHO CJIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE W3 1—2 JOTMYECKUX IIaroB C OMOpPoWd Ha 1—2 M3y4yeHHBIX
CBOICTBA (PU3MUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTEMH;

pemate pacuéTHbe 3a7auyd B 2—3 JEHCTBUS, HCIONb3YysI 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOLIME (PU3MUECKHUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJjaud 3alUChIBAThH
KpaTKO€ YCIIOBHUE, BBISBIATH HEIOCTAaTOK JAHHBIX IS PEHIeHUs 3aJadyd, BhIOMpaTh
3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE ISl €€ pelIeHus], IPOBOIUTh PACYETHl U CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh HPU HNOMOIIM (HU3HMUECKUX
METO/I0B, UCIIOJIb3Ys ONMKHCAHUE UCCIIEIOBAHUS, BBIACIATh MPOBEPSEMOE IPEINOI0KEHNUE,
OLICHMBATh NPABWJIBHOCTD MOPSIIKA TPOBEICHUS UCCIEOBaHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITHI 1O HAOMIOACHHUIO (DU3UYECKUX SBICHUNA WIH (PU3UIECKUX
CBOMCTB TeJl (KanmWJUISIPHbIE SIBJICHMSI, 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHMS W HArpeBaHUs MPHU W3JIYYEHUH OT IIBETa
U3ydame  (moryiomaronieil) MOBEPXHOCTH, CKOPOCTh  MCHApPEHUs  BOJBI OT
TEMIIEpaTypbl JKMJIKOCTH M IUIOIIAAW €€ TIIOBEPXHOCTH, JJEKTpU3auus Tel U
B3aUMOJICHCTBHE AJIEKTPUYECKUX 3aps0B, B3aUMOJEHCTBUE ITIOCTOSIHHBIX MArHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO IOJIS
Ha TMPOBOJHHMK C TOKOM, CBOMICTBa 3JEKTPOMArHuTa, CBOMCTBA 3JEKTPOJBHUIaTENs
MOCTOSTHHOTO  TOKa): (OpMYyJIMpPOBaTh MpPOBEpsieMble MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEAJI0KEHHOI0 000PYI0BaHNUs, OIMCHIBATh X0/ ONbITa U (HOPMYIUPOBAThH
BBIBOJIbL;

BBINIOJIHATh MPAMbBIE H3MEPEHHS] TEMIEpaTypbl, OTHOCHUTEJIIbHOM BIJIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANpPsDKEHUS C UCIHOJIb30BAaHUEM aHAJOIOBBIX NPUOOPOB U
JaTYNKOB (PU3MYECKUX BEJIUYMH, CpaBHUBATh pE3YyJbTaTbl H3MEpPEHUH C Y4ETOM
3aJIaHHOM aOCOJIIOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UUECKOM BEIMUHUHBI OT IPYroi ¢
UCIIOJIb30BAaHUEM TPSAMBIX MU3MEPEHUN (3aBUCHUMOCTh CONPOTHUBIIEHUS INPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJM MOIEPEYHOr0 CEYEHMS] U YIEIbHOIO CONPOTHBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CHJIbI TOKA, UAYLIErO Yepe3 MPOBOJHUK, OT HAMPSIKEHUS HA MPOBOJHHKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M MapajuIeIbHOIO COEJUHEHUN IPOBOJIHUKOB):
IUTAaHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEIys
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NPEMI0KEHHOMY IIIaHy, (PMKCUPOBATh PE3YyJIbTAThl MOJIYYEHHOW 3aBHCUMOCTH B BUJE
TabnuIl ¥ rpauKOB, JE1aTh BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEINYMH (yJI€IbHASI TEIUIOEMKOCTb
BEIIECTBA, COMPOTUBICHHE MPOBOJHMKA, pabOTa M MOIIHOCTh SJEKTPHUUECKOrO TOKa):
IUIAHUPOBATh  U3MEPEHHs, COOMpaTh OJKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIIEIys
peI0KEHHON HHCTPYKLUH, ¥ BBIYUCIATh 3HAUYCHUE BEJIMUHHBI;

coOnroaTh MpaBUila TEXHUKU O€30MACHOCTM Mpu padore ¢ J1abOpaTOpHBIM
000py10BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha HUX omucaHusl (B TOM 4YHUCIE: CUCTEMa OTOIUIEHHS JOMOB,
TUTPOMETpP, TMapoBasi TypOMHA, aMIEpPMETpP, BOJBTMETP, CUYETUHUK IIIEKTPUYECKOU
DHEPIUM, AJIEKTPOOCBETUTENBbHBIE MPUOOPBI, HArpeBaTeNbHbIE  AJIEKTPOIPHUOOPHI
(mpuMepsl), 3NEKTPUYECKUE NPEIOXPAHUTEIN, SJIEKTPOMArHUT, 3JEKTPOJBHUIaTelb
NOCTOSIHHOTO TOKa), HCIONb3ys 3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U
HEoO0XOoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTHUYHbIM PHUCYHKaM (KMIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUraTeilb BHYTPEHHErO CrOPaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMbl JJIEKTPUYECKUX IENed C MOCIeI0BaTeIbHbIM U MapajljielbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUSI SJIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOAUTH MpUMEphl (HAXOAuTh HUHGOPMAIMI0 O MpUMEpax) MPaKTUYECKOTrO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUA B TIOBCEJHEBHOM JKM3HM JJIs 0OECreUeHMs
0€30MacHOCTH MPH OOpAIIEHUH C TPUOOPaMH M TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHUS
37I0pPOBbsI U COOIOJIEHHS HOPM 3KOJIOTMUECKOTO MTOBEJIEHUS B OKPY KatOIIEH Cpesie;

OCYIIECTBIISITh MOMCK HHPOpMAIMK (pu3ndeckoro coiepxanus B MHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAaHUW M MYTEM CpaBHEHHUS JOMOJHUTENbHBIX HCTOYHUKOB
BBIIEATh HMHGOpPMaLMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM MM MOXET OBITh
HEJIOCTOBEPHO;

UCIOJb30BaTh IpPH  BBINOJIHEHMH YYEOHBIX 33JaHUM  HAYYHOIOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COACpKAaHMs, CIOPAaBOYHBIE MaTe€pHalIbl, PECYpChl CETH
WurtepHer, BiageTth npuéMamMud  KOHCHEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaIMK U3 OJJHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3gaBaTh COOCTBEHHbIE MHUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHHUs, 0000IIast
UHPOPMALIMIO U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEpKAHMS, B TOM YHUCIIE
nyOJMYHO  NPEACTaBIIATH  PE3yJNbTaTbl  MNPOEKTHOM WM HMCCIEI0BAaTEIbCKON
NESTENIbHOCTH, IPU 3TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYEHHBIM MOHATHMHBIN ammapar
Kypca (hU3HMKH, COMTPOBOXKAATH BBICTYIUICHHUE MTPE3CHTAIINECH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB W HUCCIENOBAHUNA (PU3UYECKHUX MPOILIECCOB
pacnpenenarts 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3a/JayaMH,
CIIEIUTh 3a BBIIIOJIHEHHEM IUIaHA JACWCTBUH U KOPPEKTUPOBATh €ro, aJIeKBAaTHO
OLICHUBAaTh  COOCTBEHHbIM  BKJAaX B  JEATEIBHOCTb  IPYyNIbl,  BBICTPAUBATH
KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.
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K xonmy oOyuenus B 9 kJjacce TpeaMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUH:

UCIIOJIb30BAaTh TMOHATHA: CHUCTEMA OTCUETa, MaTepualibHasi TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO ABWXKEHUs, neopmaius (ympyras, IacTAyeckas),
TPEHHE, HIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U NEPErPY3KH, LIEHTP TSKECTH,
abCOMIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPAOrO Tejla, PABHOBECHE, MEXAaHUYECKUE
KOJie0aHUs ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, SJEKTPOMAarHUTHBIC BOJIHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U NaIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHNs, aibda, 0eTa- U raMMa-u3ITydeHUs], U30TOIIbI, SIepHasi YHEPTETHKA;

pasznuyarh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHUE, CBOOOJHOE MAJEHUE Tell, PABHOMEPHOE
JBW)KEHHE TI0  OKPYXKHOCTH, B3aWMOJCHCTBUE TE€JI, PEAKTHUBHOE JIBUKCHMUE,
KojebaTenbHOe JIBIDKCHUE (3aTyXalwllue W BBIHY)KJICHHBIE KoJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHHUE 3BYKA, MPSIMOJIMHEMHOE PACIIPOCTPAHEHUE, OTPAKECHHE
U TIPEJIOMJIEHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKEeHUE OEoro cBeTa
B CIEKTP M CIOXEHUE CIEKTPaJbHBIX I[BETOB, JHCIEPCHS CBETA, €CTECTBEHHAA
PaauOaKTUBHOCTh, BOSHUKHOBEHUE JTMHEUUATOr0 CHEKTPA M3IIYUYEHHUS) [0 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JI€MOHCTPUPYIOIIUX JaHHOE (HU3UUYECKOE
SABJICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (DU3UUYECKUX SBJICHUN B OKPYKAIOIIEM MUPE
(B TOM umucie pU3NYECKHUE SIBICHHS B TIPHUPOJE: MPUIUBHI U OTJIUBBI, IBI)KCHUE TIJIAHET
ConHEYHOU CHCTEMBI, PEAKTUBHOE JBH)KCHHUE JKUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEMCMHUYECKHE BOJIHBI, IIyHaMH, 3XO, IIBETa Tell,
ONTUYECKUE  SBJICHUS B  MPUPOAE, OHOJIOTMYECKOE  JIEUCTBUE  BUAUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHM, €CTECTBEHHBIN paJuOAKTUBHBIN
¢$hoH, KOCMUYECKHE TY4YH, PAAUOAKTUBHOE U3IIyYEHUE MPUPOTIHBIX MUHEPAIIOB, IEHCTBHE
paIMOaKTUBHBIX M3Jy4YeHUNM HA OpraHu3M 4YeJoBeKa), IMpPU ITOM TMEPEBOAUTH
MPaKTUYECKYIO0 3a7a4y B Y4Y€OHYIO, BBIJICTSATH CYIIECTBEHHbIE CBOMCTBa (MPU3HAKH)
(bu3HYECKUX SBICHU;

ONMKCHIBATh M3YyYEHHBbICE CBOWCTBA Tel M (U3UUECKUE SIBICHUSA, WCIOIb3Ys
dbuzuYecKkre BEIMYMHBI (CPEIHSISI ¥ MTHOBEHHAsi CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JIBUOKEHUH, YCKOPEHHUE, MEPEMEIICHUE, MYyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUS, CHJIA
YOPYTOCTH, CHJIA TSKECTH, YCKOpPEHUE CBOOOIHOTO TMaJeHUs, BEC Tella, UMITYJIbC Tela,
UMITYJIbC CHJIBI, ME€XaHW4yeckas paboTa W MOIIHOCTh, MOTEHIMAIbHAS JHEPrus Tela,
MOJHATOTO HaJ IOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHASI SHEPrUs CXKATOW NPY>KUHBI,
KHMHETUYECKasi SHEPTHs, MOJIHAST MEXaHUYEeCKasi SHEPrusi, Mepruoj U 4acToTa KOJIeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, ITOKa3aTelb
MPEJIOMJICHUSI CpEeJlbl), TpPH OINWCAHWU TMPaBUIBHO TPAKTOBAaTh (U3UUYECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, O003HAUCHHUS W €IUHUIBI (PU3UYECKUX BEIUYMH, HAXOJUTh
GbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3WYECKYI0 BEIWYMHY C JPYTMMH BEJIMYUHAMU,
CTPOUTH TpahUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
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XapaKkTepU30BaTh CBOICTBa Tel, (PU3UUYECKHE SIBICHUS W TMPOILECCHI, UCHOIb3YS
3aKOH COXPAHEHHS JHEPrUH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIMI CYNEPHO3UIUU
CWJI, MPUHILMI OTHOCUTEIbHOCTH ['anmuiesi, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCa, 3aKOHBI OTPAKCHUS U TIPETIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS 3aps0BOTO U
MacCOBOT'O YMCEJ MPU SIEPHBIX PEAKIHIX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aMMCHIBATh €0 MaTEMAaTUYECKOE BHIPAKCHHE,

O00BSACHATHh (PU3HUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCJIE€ M B KOHTEKCTE
CUTYaIllMi MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUNHHO CJICICTBCHHBIC
CBSI3H, CTPOUTH OOBSICHEHUE W3 2—3 JOTMYECKUX IIAaroB C OMOPOM Ha 2—3 M3YYEHHBIX
CBOMCTBA (PU3MYECKUX SIBICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3a/7ayd (ONMUpAIoIIUecs Ha CUCTeMY U3 2-3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI M (DOpPMYJIBI, CBS3bIBAIONIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE
aHaln3a yCJIOBHUS 33/JaYd 3alUCBIBATh KPAaTKOE YCIOBUE, BBIABISATH HEIOCTAIOIINE WU
n30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC IJISl PEIICHHS,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATMCTUYHOCTH MOJTYUYEHHOTO 3HAYEHUS! (PU3NUECKON
BCJTUYNHBL;

pacmo3HaBaTth MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTHh MPU TOMOIIN (PU3HUECKHUX
METO/IOB, MCIIOJIb3Ysl OUCAHUE UCCIIeI0BAHUS, BBIJICISTh IPOBEPIEMOE IPEIIOI0KEHUE,
OLICHMBAaTh TPABUIBHOCTh TMOPSAKA TMPOBEICHUS MCCIENIOBaHUSA, JeJaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3yJIBTATH HAOIIOICHUA W OTBITOB;

IIPOBOJUTL OMBITHI 10 HAOMIOACHHUIO (DU3UYECKUX SBICHUNW WIH (PU3UISCKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHUS SHEPTHUH,
3aBUCUMOCTbH MEepUOIa KOJIeOaHH MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU
NPY>KUHBI M HE3aBUCUMOCTh OT AaMIUIMTYJbl MajblX KojieOaHUM, MTPsIMOJIMHENHOE
pacmpocTpaHEeHHE CBeTa, pa3loKEHHUE OEeNoro CBeTa B CIEKTpP, H3yUYeHHE CBOMCTB
M300pKEHUS B TUIOCKOM 3€pKalie U CBOWCTB M300paXKCHHS TpeIMeTa B COOMPAOIICH
JIMH3e, HAOMIOJCHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITYUYEHUS): CAMOCTOSITEIbHO
coOupaTh YCTaHOBKY M3 U30BITOYHOrO Habopa 00OpyJOBaHMS, OMUCHIBATH XOJ ONBITA U
€ro pe3ynbTaThl, POPMYITHUPOBATH BHIBOIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHH, ONpeaensisi cpeaHee
3HaYeHUE HU3MEpsAeMOM BeIMUUHBL ((POKYCHOE paccTOsHUEe coOuparome JIMH3bI),
000CHOBBIBATh BBIOOD CIIOCOOa M3MEPEHUS (M3MEPUTEIHHOTO MTPUOOPA);

POBOJIUTH UCCIIEJIOBAHNE 3aBUCUMOCTEH (DU3MUECKUX BEIIMYMH C MCIIOIH30BAaHHEM
MPSIMBIX U3MEPEHUN (3aBUCHUMOCTD ITyTH OT BPEMEHH MPU PaBHOYCKOPECHHOM JIBHKCHUU
0e3 HavaJbHOW CKOPOCTH, TEpHoja KOJeOaHUN MAaTeMaTHUeCKOr0 MAasTHHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH yIJla OTpaXeHHUs CBeTa OT YIJIa MaJIeHUs W YrJia MPeIOMIICHUS OT
yria TaJeHus): TUIAHWPOBAaTh HCCIEAOBAaHUE, CaMOCTOATEIHHO COOMpATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yIbTAThl TMOJTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B BUJIC
TaOuIl U TPapUKOB, JEIATh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;
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IPOBOJUTH KOCBEHHBIE U3MEPEHHs (U3MUECKUX BEIMYMH (CpEelmHss CKOpPOCTb H
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO IMaJeHUs,
HKECTKOCTh TPYXKUHBI, KOIPODUIMEHT TPEHHS CKOJIBKEHMS, MEXaHW4yeckas pabora u
MOIIIHOCTh, YACTOTA U TIEPUOJI KOJICOAHW MAaTEeMaTUYECKOTO U MPYKUHHOTO MasTHHKOB,
OINTUYECKAasi CHJIa COOMpAIOIIEH JIMH3bI, PaTUOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
cOOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY W  BBIIOJHATH U3MEPEHMs, Cleays
NPEAJIOKEHHOW HWHCTPYKIUHU, BBIUMCIATh 3HAYEHHWE BEIWYMHBI U aHAJIU3UPOBATh
MIOJTyYEHHBIC PE3yIbTaThl C YUETOM 3aIaHHOM MOTPEITHOCTH U3MEPEHUH;

coOmoaTh TMpaBWiIa TEXHUKKM O€30MacHOCTH Tpu padboTe ¢ J1abopaTOPHBIM
000py/I0BaHUEM;

pasznuyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (PU3UYECKUX MOJIEIeil: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJIO, TOYEUHBIM MCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IUIaHEeTapHas MOJIENb aTOMa, HyKJIOHHAsI MOJIEh aTOMHOIO S/1pa;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OMOPO HAa WX OMHUCAHUS (B TOM YHCIIE: CIHIOMETP, JaTYUKH MOJIOKEHUS,
paccTOSTHUS U YCKOPEHHSI, paKeTa, 3XO0JIOT, OUKH, MIEPUCKOM, (PoToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), wucCmonb3ys 3HaHUS O
CBOMCTBaX (PM3MUYECKUX SBIICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHONPAaKTUYECKUX 3aj[ady, ONTHYECKHE CXEMbl JJIsi TOCTPOCHHsS H300paKeHUH B
IJIOCKOM 3€pKajie U coOuparonieit JnH3e;

OPUBOJUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTUUYECKOTO
UCTIONb30BaHUSl (DU3MUECKUX 3HAHWW B TOBCEJHEBHOW JKM3HMU JUIsI OOecHedeHus
Oe3omacHOCTH TpU  oOOpamieHuu ¢ TnpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3/I0POBHS U COOTIOACHUS HOPM IKOJIOTHYECKOTO TIOBEJICHUS B OKPY KAOIIEH
cpene;

OCYIIECTBIATh MOUCK HH(poOpManuu (usndeckoro cojepxanus B HHTepHere,
CaMOCTOSITENILHO  (POPMYJIUPYSl TMOMCKOBBIM 3allpoc, HAXOAUTh IIyTH OIpPEAeTICHUs
JIOCTOBEPHOCTH TOJIYYeHHOH WH(OpMAaMM Ha OCHOBE WMCIOIIUXCS 3HAHUH U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB;

UCTOJb30BaTh MpPH  BBIMNOJIHEHMH YYEOHBIX 3aJaHUN  HAYYHOIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpkKaHMs, CIPaBOYHbIE MaTepHallbl, PECYpChl CETU
WuTepuer, Brnaaerb npuéMaMd KOHCIIEKTHPOBAHHUS  TEKCTa, MmpeoOpa3oBaHMs
nH(pOopMaIK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHOpMAIlMM U3 HECKOJbKHX MCTOYHUKOB (U3MUECKOTO COJAEpXKAHUS, IyOJIMYHO
NPECTABIATh PE3YIbTAThl MPOCKTHON MM MCCIEA0BATEIbCKON NEATEILHOCTH, IPU ATOM
TPaMOTHO MCIOJIB30BaTh U3YUYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjaena Gu3nKu
U COIPOBOXAATh BBICTYIJICHHE MPE3EHTAMel ¢ y4ETOM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.
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7 KJIACC
No HaumenoBanue KomnuectBo | IIporpammuoe cogep:kanue | OCHOBHBIE BUJIbI AESITEIHLHOCTH 00YyYaOIINXCS
/1 pa3zaeinos U TeEM JacoB

y4eOHOro mpeameTa

Pa3znes 1. ®usuka u ee poib

B MO3HAHUM OKPYKAaIEero Mupa

1.1 | ®usuka — HayKa 2 ®du3nka — HayKa o BrisiBrieHue paznuuuii Mexay Gu3n4ecKuMu u
0 IIPUPOJIE npupone. ABineHus XUMHUYECKUMU MPEBPALICHUSIMU.
MPUPOBI. Pacno3naBanue u kiaccuduxanus
DuU3NYECKUE SIBICHUSA: (bu3MUeCKUX SABJICHUI: MEXaHUYECKHUX,
MEXaHUYECKHE, TEIJIOBBIC, | TEIUIOBBIX,
BJIEKTPUYECKHUE, BJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, HaGnronenue n oncanue Gpusndeckux
3BYKOBEIE SIBIICHUU
1.2 | ®uszuueckue 2 du3nyeckue BEJIMUUHBI. OnpeneneHue EHbI ASIEHUS IIKAJIbI
BEJIMYUHBI N3mepenue puznueckux U3MEPUTETBLHOTO MPUOopa.

BenuunH. Ouzndeckue
npubopsl. [lorpemHocTs
U3MEPEHUN
MexayHapoaHas cucrema
S IMHMII

N3mepenne TMHENHBIX pa3MepOB TEN U
IPOMEKYTKOB BPEMEHU C YUETOM IOTPELIHOCTEN.
N3mepenne o0bEMa )KUJIKOCTU U TBEPAOIO TENA.
N3mepenne TeMiepaTypsl IpyU IIOMOIIH
AKHUJAKOCTHOTO TEPMOMETPA U JATUHKA
TEeMIIEpaTyphbl.

BrlnonHeHne TBOpUYECKUX 3aJaHUM MO MOUCKY
CIoCO0OB U3MEPEHHUS HEKOTOPBIX (PU3HUUECKUX
XapaKTEPUCTHUK, HAIIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yAAIEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSTHUM, MAJIBIX
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IPOMEKYTKOB BpeMeHu. O0CyKaeHune
npeIaraeMbIX CIIoco00B

1.3. | EcrectBeHHO 2 Kak ¢usuka u qpyrue Briasrkenne runores, 00bSICHSIIOMUX TPOCThIE
HAy4HBIA METOA €CTECTBEHHBIE HAYKU SBJICHUSI, HAIIpUMED:
MMO3HAHUS U3YYaroT IPUPOLY. — II0YEMY OCTAHABJIMBAETCS ABUKYLIEECS
EcrecTBeHHOHay4YHBIN 10 TOPU3OHTAJIBHOM ITOBEPXHOCTH TEIO;
METO/| IIO3HAHHUS: — [I04YEeMY B KapKYIO II0r0y B CBETION OJEkKIE
HAOJIIO/ICHHE, TIOCTAHOBKA | MpOXJaaHel, ueM B TéMHOU. [Ipenoxkenue
Hay4HOTr'0 BOIIPOCa, CIOCOOOB IPOBEPKH TMITOTES.
BBIJIBUKEHUE TUIIOTES, IIpoBenenne uccnenoBanus 1O MPOBEPKE KAKOW-
SKCIIEPUMEHT 110 MPOBEPKE | JINOO TUITOTESHI.
TUIO0TE3, O0BSICHEHUE [TocTpoeHue mpocTelmux Mojeneil Gpu3nIecKux
HaA0JII01AEMOT0 SIBJICHUS. SBJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIIPUMED
Onucanue pu3snIecKkux NaJCHUE MPEIMETA; IPSIMOJIMHENHOE
SIBJIEHUI C TIOMOUIBIO pacrpocTpaHEHUE CBETA
MoeJien
Hroro o paszneny 6

Paznean 2. IlepBoHayanbHbIe

CBCACHHUA O CTPOCHHUH BeIIECTBA

2.1

CrpoeHue BeniecTBa

1

CrpoeHue BeniecTna:
aATOMBI U MOJICKYJIbI, X
pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIINE
TMCKPETHOE CTPOCHHE
BELIECTBA

Habmtoienue 1 uHTEpHpeTaIus OnbITOB,
CBUCTEIHCTBYIOINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEILLECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCHOJIb30BaHUEM (OTOrpaduil, HOTyUYEHHBIX
Ha aTOMHOM CUJIOBOM MHKpockore (ACM) —
naboparopHas padota o teme: «OreHka
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TUaMeTpa aToMa METOJ0M PSIOB
(C ucroap30BaHUEM
dotorpaduii)». Onpenenenue
pa3MepoB MaJIbIX TEJl

2.2 | IBuxeHue u JIBr>keHue yacTuu Hab6nronenue u o0bsicHeHuE
B3aUMOJCUCTBUE BemecTBa. CBsA3b CKOPOCTH | OPOYHOBCKOTO JIBUKEHUS U SBJICHUS
JaCTUll BEIIECTBA JBUKECHUS YaCTUI] ;[Hcpq)ygpm,
C TeMIIEPaTypOH. [IpoBeneHue U 0ObSICHEHUE ONBITOB
bpoyHOoBCKOE IBIKEHHE, 10 HAOJTFOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
A y3usL. [IpoBenenue 1 0ObSICHEHUE OTBITOB TIO
B3anmoecTBHE JaCTHIL O0OHapYKEHHUIO CHJI MOJIEKYJISIPHOTO
BCIICCTBA: TIPUTANKCHUC U NPUTSDKEHUS U OTTAJIKUBAHUSA
OTTAJIKUBAHUE
2.3 | ArperaTtHsie ArperaTtHble COCTOSIHUS Onucanue (C UCHOJIB30BAHUEM MPOCTHIX

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOEHHUE T'a30B,
JKUIKOCTEN U TBEPABIX
(KpUCTaJUTMYECKUX ) TEI.
B3aumocBsa3be Mexay
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI
BO/IbI

MoOjieJiel) OCHOBHBIX pa3jInuuil B CTPOEHUU I'a30B,
JKUJKOCTEN U TBEPABIX TEIL.

OOBbscHEHNE MaJION C)KUMAEMOCTH KUAKOCTEN U
TBEPABIX TeJI, OOJBIION C)KUMAEMOCTH T'a30B.
OObsicHenue coxpaHeHus: (OpMbl TBEPABIX TEI U
TEKYYECTH JKHJIKOCTH.

[IpoBeaeHue ONBITOB, TOKAa3bIBAOUIUX, YTO

B TBEPAOM COCTOSIHUM BOJIbI YACTUILIBI HAXOATCS
B CPEHEM Jlajibllie IPYT OT Jipyra (TIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

Y CTaHOBIIEHUE B3aUMOCBS3U MEXKITY
O0COOEHHOCTSIMU arperaTHblX COCTOSIHUN BOJbI U
CYILIECTBOBAHHEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)
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Hroro no pazneny
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Paznen 3. /IBu:keHne U B3aMMOIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanuueckoe nemxenue. | MccnegoBanue paBHOMEPHOIO
JIBUKCHUE PaBHOMepHOE U JBYOKEHUSI, OMIPEACIICHUE €T0 MPU3HAKOB.
HEPABHOMECPHOC IBHUKCHHC. Habmonenue HCPAaBHOMCPHOT'O ABUKCHUS U
CKOpOCTB. CpCI[HSISI OIIPCACIICHUEC €ro OTINYHHU OT
CKOPOCTh IpHU PaBHOMCPHOI'O IBHKCHU.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
NBYOKEHUU. Pacuér mytu m | ABMIKEHHMS (IIApUKA B XKHUAKOCTH, MOJEIH
BPEMEHHU JIBUKECHUS AIEKTPUYECKOTO aBTOMOOUJIS U T.10.).
Onpenenenue cpeiHEN CKOPOCTH CKOJIbKEHUS
Opycka Wiy IapyKa 1mo HaKJIOHHOM TJIOCKOCTH
Pemenue 3a1au Ha onpeeieHue MyTH, CKOPOCTH
Y BPEMEHH PAaBHOMEPHOTO JIBUKEHHUS.
AHanu3 rpauKoOB 3aBUCUMOCTH IIYTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, Macca, 4 SIBnenue uHepIuu. 3aKoH OOBsiCHEeHHE U TPOTHO3MPOBAHUE SIBIICHHH,

IIJIOTHOCTD

vHepuuu. B3anmoencreue
TeJl KaK IPUYrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH TeNa.
IImoTHOCTH BemiecTna.
CBs3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B eIMHUIIE 00BEMA
BCIIIECTBA

00yCIIOBJIIEHHBIX UHEPLIUEH, HAIPUMED, UTO
IPOUCXOJUT MIPU TOPMOKEHUH WU PE3KOM
MaHEeBpe aBTOMOOWUJIS, TOYEMY HEBO3MOKHO
MIHOBEHHO MPEKPATUTh JBUKEHUE HA
BEJIOCHIIEIC NN CaMOKATe U T. II.
[IpoBeneHne u aHanu3 ONBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHNE CKOPOCTHU
JNBWKECHUS TeJa B PE3YJIbTaTe NCUCTBUSA Ha
HETO APYIHUX Tel.

Pemenne 3aau Ha onpeneieHUe Macchl Tena, €ro
00BbEMa U MIIOTHOCTH.

35




®denepanbHas pabodas nporpamma | dusuka. 7-9 kiaccer (0a30BBIN ypOBEHB)

[IpoBeneHne u aHanus3 OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH T€Jia OT €ro MaccChl IpU
B3aUMOJIEUCTBUU TeN. MI3MepeHre Macchl
TeJa Pa3IuYHbIMU CIIOCOOaMHU.

Ornpenenenue MIOTHOCTH Tella B pe3yJibTaTe
U3MEPEHUS €ro MacChl U 00bEéMa

3.3

Cuna. Buabel cuin

14

Cuna kak XxapakTepuCcTHKa
B3aMMO/ICHCTBUS TEI.
Cuiia yrpyroctu 1 3aKOH
I'ykxa. U3mepenune cuibl

C IMIOMOIBIO TMHAMOMETDA.
SIBiieHUE TATOTEHUS U
cuna tspkectu. Cuna
TSOKECTH Ha JAPYTUX
IJIaHeTax.

Bec tena. HeBecoMoCTb.
CroxxeHue cui,
HAIPAaBJIEHHBIX 110 OJHOM
IPSAMOM.
PaBHOpelcTBYIOIIAs CUIIL.
Cuina tpenus. Tpenue
CKOJIB)KEHHUS U TPEHUE
nokosi. Tpenue B npupoae
1 TEXHHUKE

N3yuenne B3auMOIEHCTBHS KaK MPUYUHBI
U3MEHEHHS CKOPOCTH TeJa UK €ro
nepopmarun. OnrucaHue pearbHBIX CUTYaIHid
B3aMMOJCHCTBHS TEJ C TOMOIIBIO0 MOJIETIEH, B
KOTOPBIX BBOJUTCS MOHITHE U U300paKeHHE
CHUJIBI.

N3yyenune cunel ynpyroctu. Mccnenosanue
3aBHCHUMOCTH CHJIbI YIPYTOCTH OT

YATUHEHHS PE3UHOBOTO IITHYpa WIIN

PYKUHBI

(c mocTpoeHuem rpaduka).

AHanmu3 MPakKTUYECKUX CUTYaIluil, B

KOTOPBIX MPOSIBISETCS ACHUCTBUE CHIIBI
yOpyTrocTH (YIPyrocTh Msi4a, KPOCCOBOK,
BETOK JIEpEBa U Jp.).

AHanmu3 cuTyarui, CBI3aHHBIX C

SIBIICHUEM TITOTCHHUS.

OObsicHeHNE OPOUTAIBHOTO JIBHXKCHUS TTAHET
C MCTIOJIb30BAHUEM SBJICHUS TSATOTEHHS U 3aKOHA
MHEPIUH.

H3mepenue Beca Tej1a ¢ MOMOIIbI0 JMHAMOMETPA.

36




®enepanpHas padoyas nporpamma | Pusnka. 7-9 kiaccel (6a30BbIN YPOBEHD)

O060CHOBaHKE ITOTO CIIOCO0a U3MEPEHUSI.
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AHanu3 ¥ MOJEIUPOBAHUE SIBJIEHUSI HEBECOMOCTH.
DKCnepUMEeHTAIbHOE MOJIyYeHHE MpaBUiia
CJIOYKEHUS CUJI, HAMPABJIEHHBIX BJIOJb

oIHOU npsaAMoit. OnpeneneHre BeTUYHHbI
PaBHOAECHCTBYIOLIEU CHUIL.

N3ydenne cuibl TPEHUS CKOJIBKEHUS U CHUJIbI
TPEHUS MOKOSI.

Hccnenoanne 3aBUCUMOCTH CHJIbI

TPEHUS OT CUJIBI JIaBJICHUSI U CBOMCTB
TPYIIHUXCS

IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYaIllil, B KOTOPBIX
MPOSIBIISICTCS IEUCTBUE CUJTBI TPEHMUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILICHUS WIN
yBeIIMYEHUs (KaTaHUE HA JIbDKaX, KOHbKAX,
TOPMOXKEHUE aBTOMOOWJIS, UCTIOJIb30BaHHE
MOANMIUITHUKOB, TMJIABaHWE BOJIHBIX >KUBOTHBIX
u 1p.). Pemienue 3aia4 ¢ MCNoJIb30BaHUEM
dbopMy 1715t pacuéra CUIIbI TSYKECTH, CHITBI
YIOPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny 21
Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH 1 ra3oB
4.1 | Jasaeuwue. Ilepenaua 3 Japnenue. CriocoObl AHanu3 u 00bSICHEHHE OTBITOB U

JABJICHUSL TBEPABIMU
TeJIaMU, KUIKOCTAMU
Y razaMu

YMEHBIICHUS U
YBEIIMYCHUS TABJICHUS.
JlaBneHue rasa.

3aBUCUMOCTbH JaBJICHUS

NPAKTHYECKUX CUTYaIHil, B KOTOPBIX
IPOSIBIISICTCS CHJIA JTABJICHUSI.
O6ocHoBaHME CTIOCOOOB YMEHBIIIEHUS U
YBEJIIMYCHUS JTaBJICHUSI.
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rasa otr oonéma,
TEMITCPaTyPhI.

I/I3y‘-ICHI/I€ 3aBUCHMMOCTH JAaBJICHHA ra3a
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[lepenaya naBneHus
TBEPABIMU TEIIAMH,
JKUJKOCTSIMHU U ra3aMH.
3akon Ilackans

oT 00bE€Ma U TeMIepaTyphl.

N3ydenne ocoOeHHOCTEM nepenaun TaBJICHUS
TBEPABIMU TEJIAMH, KUJIKOCTSIMU M Ta3aMHu.
O6ocHOBaHKE PE3YIHTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHUSI BEIIIECTBA B
TBEPIAOM, KUIKOM U Ta3000pa3HOM
COCTOSIHUSIX.

DKCNEPUMEHTAIBLHOE JI0Ka3aTEIbCTBO

3akona Ilackans.

Pemenue 3amau Ha pacu€T qaBieHUS TBEPIOTO
Teaa

4.2 | JlaBiaeHue XKUIKOCTU 3aBUCUMOCTD JaBJICHUS HccnenoBanue 3aBUCUMOCTH JTABJIEHUS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT IMTYOUHBI MOTPYKEHUS U TUIOTHOCTH JKHJIKOCTH.
[TueBmaTnueckue mamunbl. | Habmonenre n o0bsiCHEHHE THAPOCTATHIECKOTO
IM'uapocratuueckuii napajokca Ha ocHOBe 3akoHa [lackans.
napajokc. Coodmaronuecs | M3ydeHne cooOIaromuxcsi Cocy10B.
cocynsl. ['mapaBnuueckue | Pelnenue 3ama4d Ha pacu€r JaBICHUS
MEXaHU3MBI xujakoctu. OObSICHEHUE MIPUHIINIA ICUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATUYECKUX
MalluH.
AHanu3 1 00bSICHEHNE NMPAKTUYECKUX CUTYaALIHNH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JTaBIICHUS
XKUJKOCTU U 3akoHa [lackains, Hanpumep
MPOLIECCOB B OPraHU3MeE MpU
TJIyOOKOBOJIHOM HBIPSIHUH
4.3 | AtmocdepHoe AtMocdepa 3emin u DKCnepuMEHTAIIbHOE OOHAPYKEHHUE
JIaBJICHUE aTMoc(epHOe JaBJICHUE. aTMOC(epHOTro TaBICHUS.

[IpruunHEI Cy1eCTBOBaHMS

AHanu3 U 00bSICHEHUE OMBITOB U MPAKTHUECKUX
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BO3IyIIIHON 000JI0YKH CUTYyalui, CBSI3aHHBIX C

3emiuu. OnbIT neicTBreM aTMOC(hepHOTOo
Toppuueium. 3mepenne JIABJICHUSL.

aTMoc(epHOro JTaBICHUS. OOBsicCHEHHE CYIIECTBOBAHUS
3aBUCHMOCTb aTMocQepbl Ha 3eMiie U HEKOTOPbIX
aTMoc(hepHOro JaBICHUS IJIaHETax WM €€ OTCYTCTBUS Ha JIPYyTUX
OT BBICOTHI HaJl ypPOBHEM maHerax u JIyne.

Mops. [Tpubopsl OO0BsicHeHHE U3MEHEHHUS TNIOTHOCTH
JUTSL UBMEPEHUS aTMocdepsl ¢ BEICOTON U 3aBUCHMOCTH
aTMOC(EPHOTrO JaBJICHUS aTMOC(EpHOTro JTaBICHUS OT BBHICOTHI.

Pemenune 3a1au Ha pacuér
aTMoc(epHOro NaBICHUS.
N3yuenue ycrpoiicTBa bapoMeTpa-aHepouaa

JlericTBrE )XUAKOCTU U 7 JleificTBUE KUAKOCTH U raza | IKCIEPUMEHTAIbHOE OOHAPYKEHUE JEHCTBUS
rasza Ha Morpy>KeHHOE Ha MOTPY’EHHOE B HUX YKUJIKOCTHU U ra3a Ha NOTPYKEHHOE B HUX
B HUX TEJIO Tes0. BeITankuparomas Teno. OnpenesieHne BbITAIKABAIOIIECH CHUIIBI,

(apXI/IMeIIOBa) cuiia. 3aKkoH HeﬁCTBYIOHICﬁ Ha TeJo, HOIpY)KéHHOG
Apxumena. [InaBanue ten. | B KUAKOCTD.

Bo3/1yX0ILIaBaHue [IpoBenenue u oOcyxaeHuE

OTBITOB, IEMOHCTPUPYIOIINX

3aBUCUMOCTD

BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOIIEH HA TEIO
B KHUJKOCTH, OT 00bEMa MOTpyKEHHON

B KUJIKOCTb YaCTH T€JIA U OT IJIOTHOCTH
HKHUJKOCTH.

IIposepka neszasucumocmu vlmanxkugarouel
cuvl, deticmayoweti Ha mejo 8 HCUOKOCmU,
om maccol meiud.
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UccnenoBanre 3aBUCUMOCTH Beca Teja B BOJE
0T 00BEMA MOTPYKEHHOM B )KMIKOCTh YaCTH TeJa.
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Pemienue 3a1au Ha MPUMEHEHUE 3aKOHA
ApxuMe/ia v yCIOBUS IIJIABaHUS TEJ.
KoncTtpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKU U ONpEEICHUE €€
Ipy30M0AbEMHOCTH

Hroro no pazneny

21

Pa3zgen S. PaGora u MOIIHOCTB. DHeprus

5.1

PaGora u MomHOCTH

3

MexaHndeckas paboTa.
MomHoCcTh

OKCIEPUMEHTAIIBHOE ONPEIETICHUE
MEXaHUYEeCKOU pabOThI CHIIbI

TSYKECTH MPH MMAJICHUU TENA U CUIIBI

TPEHUS

IIPY PABHOMEPHOM IIEPEMEILIEHUN

T€Ja 0 TOPU30HTAIBHON

IIOBEPXHOCTH.

Pacuér momHocTH, pa3BUBAEMOMN IPU NOABEME
IO JIECTHUIIE.

Pemenue 3amay Ha pacu€T MEXaHHMYECKOU pabOTHI
Y MOLIHOCTH

5.2

[TIpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIvar, 6JI0K, HAaKJIOHHAS
10cKOCTh. [IpaBuiio
paBHOBECHS pblyara.
[Iprnmenenue npasuna
paBHOBECHS phluara

K OJ10Ky. «30510TO€E
npaBuwio» Mexanuku. KII1/]
MPOCTBIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

OmnpeneneHne BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha IIPUMEPE pbIYara, moABHKHOIO

Y HETIOABM)KHOTO OJIOKOB, HAKIIOHHOM

iockoctu. MccnenoBanre ycaoBusi paBHOBECHUS
pplyara.

OOHapyskeHue CBOMCTB MPOCTHIX MEXaHNU3MOB

B Pa3JIMYHbIX HHCTPYMEHTAX U MPUCITOCOOIECHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKXKE

B )KUBBIX OpraHu3Max.
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B OBITY U TEXHHUKE

OKCIEPUMEHTAIBHOE JOKA3aTeIbCTBO PABEHCTBA
paboT npu NPUMEHEHUH MPOCTHIX

MexaHn3MoB. Onpenenenue KII/I HakiioHHON
IJIOCKOCTH.
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Pemenue 3a1au Ha mpruMEeHEHNE TIPABUJIA
paBHOBecus pbryara u Ha pacuét KIIJ

5.3 | MexaHnndeckast 4 Mexanuueckas SHEPTUsL. DKCIEpUMEHTAIBHOE OINPEEICHUE U3MEHEHHUS
JHEprus Kunernueckas u KUHETUYECKOU U OTEHLIMATIbHON DJHEPTUU Tea
NOTEHUUAJIBHAS DHEPTHSL. IIPU €r0 CKaThIBAHWH 10 HAKJIOHHOM
[IpeBpamenre o1HOro BUAA | INIOCKOCTH. POPMYIMPOBAHHUE HA OCHOBE
MEXaHUYECKOUN IHEPTUH VICCIIEIOBAHUSI 3AKOHA COXPAaHEHUS
B IpYroii. 3aKoH MEXaHUYECKON IHEPTUM.
COXpaHCHM: SHEPTHH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
B MEXaHUKC COXpaHECHUS DHEPTUH.
Pemenue 3aau ¢ ucronb30BaHUEM 3aKOHA
COXPaHEHMS DHEPTHUH
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB IIO [TIPOIT'PAMME
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8 KUIIACC
No HaunmenoBanue KomuuectBo | Ilporpammuoe coaepxkanue | OCHOBHBIE BUJIBI ACATEILHOCTH 00YUYArOIITUXCS
n/m pas3zesioB U TEM 4acoB

y4e0HOTO TIpeIMeTa

Pasznea 1. TensioBble iBJIeHUSA

1.1

Crpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON
TEOPUHU CTPOCHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJI. OTBITHI,
MOATBEPKIAOIINEC
OCHOBHBIE TIOJIOKECHUSA
MOJIEKYJIIPHOKUHETHYECKOU
TEOPHHU.

Mogaenu TBEPAOTO, KUIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEILIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsiICHEHHE CBOMCTB T'a30B,
KUIKOCTEN U TBEPABIX TET
Ha OCHOBE ITOJI0KEHUM
MOJIEKYJISIPHOKMHETUYECKON
teopuu. CMaurBaHUE U
KAWUIAPHBIE SBJICHUSL.
TermoBoe pacimpeHue u
cKaTue

HaOGmronenre u mHTEpIpeTaIus OIbITOB,
CBUJIETENIBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Perienue 3a1a4 1o OllEHUBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BhEMA
BEIIECTBA.

AHaJIi3 TEKCTa APEBHUX aTOMUCTOB (Hampumep,
dbparmenTta nosmel Jlykpenus «O npupoje
BEIIICH») C U3JI0)KEHUEM 00OCHOBAHHMI aTOMHOMN
runoTe3bl (CMbICIOBOE uTeHue). OreHka
yOeAUTEIHLHOCTH ITUX OOOCHOBAHUM.
OObsicHeHre OPOYHOBCKOTO JIBMXKCHUSI, SIBJICHUS
b dy3un 1 pa3nuyuil MeXAy HUMUA Ha OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTRA.

OObsicCHEHIE OCHOBHBIX Pa3InYuil B CTPOCHUU
ra3oB, JKUJKOCTEH U TBEPABIX TEJ

C UCIOJIb30BAHUEM IOJI0KEHUIN MOJIEKYISIPHO-
KMHETUYECKOW TEOPUHU CTPOEHUS BEIIECTBA.
[IpoBeneHuEe ONBITOB MO BhIPAIIMBAHUIO
KPHUCTAJIJIOB MMOBAPEHHOW COJIA WM caxapa.
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[IpoBeneHue u 0OBICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX KANWUISIPHbBIC SBICHUS

U SIBJICHUE CMAayMBaHUSI.

OOBsICHEHNE PO KATMJUISIPHBIX SIBICHHM

JUISl TOCTYTUICHUS! BOJIbI B OPTraHU3M PacTEHUH.
HabGmronenue, npoBesieHNE U 00BSICHEHUE
OTIBITOB TI0 HAOIIOJIEHUIO TEIJIOBOTO
pacuIMpeHus ra3oB, JKUAKOCTEN U TBEPJIBIX TEIL.
OOBbscHeHue coxpaneHus: 00bEMa TBEPIBIX

TE€J, TEKYYECTH KUJKOCTH (B TOM UYHUCIIE,
pa3HULbI

B TEKYUYECTH JJIs Pa3HBIX

KUJKOCTEH ), TaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIaBJICHUS BO3/yXa OT €ro o0bhéMa u
HArpeBaHMs WIH OXJIAXKACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUSI.
AHaJIN3 TPAKTUUYECKUX CUTyallU, CBSI3aHHBIX

CO CBOMCTBAaMHU Ia30B, )KUJKOCTEN Y TBEPJIBIX TEJ

1.2

TeroBsie IMPOLCCChI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUXKCHUS
yactull. BHyTpeHnnss
sHeprusi. CriocoObl
WU3MEHEHUS BHYTPEHHEN
SHEPruu: Terionepeaaya u
coBepluieHue padoTsl. Buabl

O6ocHOBaHUE MTPaBUIT U3MEPEHUS
TemriepaTypbl. CpaBHEHUE PA3TMYHBIX CIIOCOO0B
M3MEPEHHUS U IIKAJl TEMIIEPATYPHI.

HabGmronenne u 00bICHEHNE ONBITOB,
JIEMOHCTPUPYIONIUX U3MEHEHNE BHYTPEHHEH
HHEPTUU Teja B pe3yJbTaTe TeIulonepeaaun

Y paOOThI BHEIIHUX CHJI.

HabGmronenne n 00bICHEHUE OMBITOB,
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TCILIOIICPCAAYN:

00CYXeHNE MPAKTUICCKUX CUTYAIIHH,
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TEIJIONPOBOIHOCTb,
KOHBEKIIMS, U3Ty4YCHHE.
KonuuecTBo TEMIOTHI.

VY nenbHas TEMI0EMKOCTh
BelecTBa. Temioo0MeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oamanca. IlnaBneHue

U OTBEpACBaHUE
KPUCTAJITMYECKUX BEIIECTB.
VY nenwHas TemioTa
TIJIaBJICHUS.
[Tapoo6pa3zoBanue u
KoHAeHcauus. Mcrapenue.
Kunienue. Y nenbHas
TEIJI0Ta MapooOpa3oBaHMUs.
3aBUCHMOCTb TEMITEPATYPbI
KHIICHUS OT aTMOC(HEPHOTO
JABJICHUA.

Bnaxunocts Bo3ayxa.
DHeprus TOIUINBA.

VY nenwHas TeniaoTa
CropaHus.

[TpuHuunel paboThl
TeroBbIX apurarenei KIIJ]
TEIJIOBOTO JIBUTATEIIA.
TenoBble ABUTATENN U

JIEMOHCTPUPYIOIIUX PA3TUYHBIE BUJIbI
TEIUIONepeauu: TEIIONPOBOIHOCTD,
KOHBEKIINIO, U3TyUYCHHE.

HccaenoBanue sBiIeHUS TEINIOOOMEHA

IIPY CMENIMBAHUH XOJOAHON U TOPSTYEN BOJIBL.
HabOmronenne ycTaHOBICHUS TEIIOBOTO
PAaBHOBECHS MEXKY TOPAYEH U XOJIOTHOU BOJIOM.
Omnpenenenue (M3MepeHne) KOIUIECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOU MpH
TEITI000MEHE C HAarPEThIM METAINIMYESCKUM
HWIAHAPOM.

Omnpenenenue (M3MepeHue)

YAEIBbHOU TEMIOEMKOCTH BEIIECTBA.
Pemenue 3amay, CBSI3aHHBIX C
BBIYMCJICHUEM KOJINYECTBA TCILUIOTHI U
TEII0EMKOCTH

IIPU TETUTIO0OMEHE.

AHan3 CUTyalui MPaKTUYECKOTO
HCITOJIb30BAHUS TEIIJIOBLIX CBOMCTB BEILIECTB
Y MaTepuasaoB, HAIPUMEp, B LEIAX
SHEProcOepeKeHUs : TEIION3OIISIHA,
sHEprocOeperaronue Kphbliiu,
TEPMOAKKYMYJISITOPHI U T. .

HaOmronenue siBfieHui ucnapeHus u
KOHJICHCAIINH.

Hccnenoanne mponecca

HCTIapEHUS PAa3IUYHBIX KUJIKOCTEH.
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OObsicHeHHE SIBJICHUIN UCTIAPEHUS U
KOHJICHCAIlMM HA OCHOBE aTOMHO-
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3alIUTa OKPYKAKOIIEH
Cpelibl.

3aKOH COXpaHEHUS U
peBpaleHus SHEPTruu
B TEIUIOBBIX Mpolieccax

MOJICKYJIIPHOTO YUCHUSI.
HaGmonenne u o0bsicHEHHUE TIporiecca
KHUIICHHS, B TOM YHUCJI€ 3aBUCUMOCTHU
TEeMITepaTypPbl

KHUTICHUS OT JaBJICHUS.

Onpenenenue (M3MepeHUE)

OTHOCHUTEIHHOM BIIAYKHOCTH BO3/yXa.
HabGmronenue nporecca miaBieHus
KPUCTAJUTMYECKOTO BEIEeCTBA, HAPUMEDP, JIb/A.
CpaBHEHHE MPOIIECCOB TUTABIICHUS
KPUCTAJUTHYECKUX TEJ ¥ Pa3MATICHUS

MIPY HArpeBaHUU aMOP(HBIX TEI.

Onpenenenue (M3MepeHUE) yIeIbHON

TETUTOTHI TUTABIICHUS JIbJIA.

OObsICHCHHUE SBJICHUH TUTABJICHUS
KpUCTAJUIM3AI[MU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO yYYCHHUS.

Pemenue 3amay, CBSI3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEILIOTHI B IpoIieccax
TEeIIoNepeauu MPH TUTABICHUH U
KpUCTAJUTA3AIIH, ICTIAPCHUH U KOHICHCAIINH.
AHanmu3 cUTyanui TPaKTUIECKOTO MTPUMEHEHUS
SIBJICHUH TUIABJICHHS U KPUCTAITU3AINH,
HaIpUMeD, MOTYICHUE CBEPXUUCTHIX
MaTepHaJIOB, COJIEBas TPEIKa U Jp.

AHanu3 paboThl U O0BSICHEHUE

MIPUHITAIIA TCUCTBHS TETUIOBOTO

JIBUTATEJIS.
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| Brruucnenune koandecTna TCIIJIOTHI,
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BBIJICJISIFOIIETOCS MPU CTOPAHUU PA3TUYHBIX
BU0B ToruiuBa, u KIIJI neuraress.
OO0CyXIeHUE IKOTOTHUECKUX

MOCJIC/ICTBUI UCIIOIB30BAHUS JBUTATENCH
BHYTPEHHETO

CrOpaHusl, TEIJIOBBIX M THAPOIJICKTPOCTAHITUN

Hroro no pazneny 28
Pazgen 2. JiaekTpuiyecKkue 1 MATHUTHBIE SIBJICHUS
2.1 | Dnexktpuueckue 7 DIIeKTpU3aLHUS TEIl. HaGmronenrie u nmpoBeieHUE OMBbITOB
3apsiibl. JIBa poaa >JIEKTPUYECKHUX 0 3JIEKTPU3ALMH TEJ IPU COTPUKOCHOBEHUU U

3apsKeHHBIC Tea 1
WX B3aUMOJICHCTBUSI

3aps10B. B3aumonaenctaue
3apsIKECHHBIX TEJL.

3akoHn Kynona (3aBuCHUMOCTb
CHUJIbI B3aUMOJICCTBUS
3apsHKEHHBIX Tl

OT BEJIMYMHBI 3aPS0B U
PACCTOSIHUS MEXKTY TEIAMM).
DIIEKTPUYECKOE TOJIE.
Hanpsoxkénnocts
3JIEKTPUYECKOTO TTOJIS.
[IpuHLMO cyniepno3uuuu
AJIEKTPUYECKUX TOJIEN

(Ha KaYECTBEHHOM YPOBHE).
Hocwurenu snekrpuueckux
3apsiioB. DIEMEHTAapPHbIN
JJIEKTPUYECKUH 3apsLl.
Crpoenue atroma.
[IpoBomHUKM 1

WHIyKIUEH.

HaoGmronenne n o0bsicCHEHHE B3aUMOICHCTBUS
OJTHOMMEHHO M PA3HOUMEHHO 3apsHKEHHBIX TEJ.
OObsiCHEHUE TIPUHIIHTIA TCHCTBUS
AJIEKTPOCKOIIA.

OOBsICHEHHE SIBICHUHN DJICKTPU3AINT

IIPU CONTPUKOCHOBEHUH T H

WHIYKITUEH C UCTIOJb30BAHUEM 3HAHUHN O
HOCHTEIIAX JICKTPUUECKUX 3apsIOB B
BEIIECTBE.

PacmiosnaBanue u 00ObsICHEHHE

SIBIICHUM DJICKTPU3AINH B

IMOBCeTHEBHOM »kn3HU. Habmronenue u
00BSICHEHHE OITBITOB,

WUTIOCTPUPYIOIITUX 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsia.

Haobroienne onsIToB 110
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MOJICTTUPOBAHUIO CUJIOBBIX JTUHUM
AIEKTPUYECKOTO TTOJIS.

HccnenoBanne AeUCTBUSA SJIEKTPUUECKOTO OJIS
Ha MPOBOJHUKH U JUBJICKTPUKHU
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TUBJICKTPUKU. 3aKOH

COXPaHCHHUA IJICKTPUICCKOT' O

3apsa

2.2

[TocTostHHBIN
ANEKTPUYECKUMN TOK

20

DIIEKTPUYECKUM TOK.
YcnoBuUs CylecTBOBaHUSA
AIEKTPUYECKOrO TOKA.
HcTounnku noCcTOSHHOTO
TOKa. /lercTBust
AIEKTPUYECKOT0 TOKa
(TerIoBO€, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUNA TOK

B KUJKOCTSIX U razax.
DIIEKTpUYECKAS LETIb.
Cuita Toka. DJIEKTpUYECKOe
HaIpsHKEHUE.
ComnpoTusiienue
IPOBOJHUKA. Y IETBHOE
COTPOTHBIICHHUE BEIIECTBA.
3akon Oma /1151 ydyacTka
uenu. IlocnegoBarenbHOE
u MapajieIbHOE
COEIMHEHNE MPOBOJHUKOB.
PaboTa u MoutHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—J/IeHna.
DJIEKTPUUYECKHUE TIENU U

Hab0mronenne pa3anyHbIX BHIOB ICHCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE

ATUX BUJOB JICHCTBHUS B IOBCEIHEBHOM
JKU3HHU.

HaoOmronenre BO3BHUKHOBEHHS Ta30BOI0
paspsiga 1 SIEKTPUUYECKOTO TOKA B JKUIAKOCTH
COopka ¥ HCHbITaHUE AIEKTPHUUECKON

IICITH MOCTOSTHHOT'O TOKa.

N3mepenune cuiibl Toka aMIepMETPOM.
N3MepeHune 3neKTpuyecKoro

HaNpsHKEHUS] BOJTbTMETPOM.

[IpoBenenne u 0ObSICHEHHE

OMBITOB, JIEMOHCTPUPYIOLIHAX

3aBUCUMOCTh

AIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA
OT €ro JUIMHBI, IUIOIIA X MOTIEPEYHOTO CEYECHUS
Y MaTepuarna.

HMccnenoBanue 3aBUCUMOCTU CHIIBI

TOKa, TPOTEKAIOIIETO Yepe3 PESUCTOP,

OT CONIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKCHUS
Ha pE3UCTOpE.

ITpoBepka nmpaBuia CI0KEHUA

HANPSDKEHUM TTPU MOCIIEI0BATEIIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka npaBuiia Jyisi CUJIbI TOKA

55




®enepanpHas padoyas nporpamma | Pusnka. 7-9 kiaccel (6a30BbIN YPOBEHD)

IIpH 11apaJuICJIbHOM COCAMHCHNHN PC3UCTOPOB.
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noTpeOuTeNH
3JIEKTPUYECKOUN IHEPIUuun
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyaluuil NoCiIeA0BaTEIIbHOTO U
napajuieIbHOr0 COCIMHEHUS

MIPOBOJIHUKOB B JJOMAIITHUX

AIEKTPUUYECKUX CETSIX.

Penrenne 3amad ¢ UCIIOJIBL30BaHUEM 3aKOHA
OmMma 1 popMyn pacuéra JIEKTPUIECKOTO
COTIPOTUBJICHUS TIPH TTOCIICA0OBATEILHOM U
napauieIbHOM COCIMHEHUU TTPOBOHUKOB.
Omnpenenenue padOThHI ANEKTPUUECKOTO

TOKa, IPOTEKAIOIIETO Yepe3 PE3UCTOP.
OnpenenieHue MOIIHOCTH JIEKTPUUECKOTO
TOKa, BBIJIEISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA Yepe3
JAMIIOYKY OT HaNpsKEHUs Ha HEH.
Onpenenenue KIIJ[ nHarpeBarens.
HccnenoBanne npeoOpa3oBaHus SHEPTUU

IIpU OABEME TPy3a DIIEKTPOIBUTATEIIEM.
OOBsicCHeHHE YCTPONCTBA M MPUHITUTIA JECHCTBUS
JIOMAITHUX JIEKTPOHATrpeBaTEIbHBIX MPHUOOPOB.
OOBbsicHeHHE TPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA IEUCTBUS TIJIABKUX
npegoxpanurtenei. Pemenue 3amay ¢
HCITOJIb30BAHUEM 3aKOHA

Jxoyms—Jlenna
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2.3

MarHuTHbI€ SIBJICHUS

ITocTostHHBIE MAarHUTHI.
B3aumoneiictBue
MOCTOSSHHBIX MarHuTOB.
MarnauTHoe 1oJie.
MarauTHoOe nojae 3eMiIn

HcciaenoBanne MariuTHOTO

B3aHUMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO TOJIsI TOCTOSIHHBIX
MarHuTOB MPU UX OOBEIUHEHUU U PA3/ICIICHUH.
HccnenoBanne MarHuTHOTO B3aMMOJICHCTBUS
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U €ro 3Ha4eHUue JUIsl )KU3HU
Ha 3emue. OnbIT JpcTena.
MaruautHoe 1noJe
AIEKTPUUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHuTOB

B TEXHUKE. [lericTBHE
MarHUTHOTO OIS

Ha MIPOBOJIHUK C

TOKOM.

DINEeKTPOJIBUTATEIIb
MOCTOSTHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOJBUTATENECN

B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPAHCIIOPTE

MOCTOSSHHBIX MAarHUTOB.
N3ydyeHrne MarHuTHOTO TOJISl TOCTOSTHHBIX
MarHUTOB MPU UX OObEIUHEHUU U PA3/ICIICHUH.
IIpoBeneHrE ONBITOB MO BU3yaIU3aLUHU M1OJIA
MOCTOSTHHBIX MarHuTOB.

N3ydeHue siBIeHUS HAMarHUYUBaHUS
BemiecTsa. MccenenoBanue nemcTBus
AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
IIpoBeneHue OMNBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICCTBUS

KaTyIIKU

C TOKOM M MarHuTa OT CUJIbl M HalpaBJICHUS TOKA
B KaTyIIKe.

AHaJIN3 CUTyalluid MPAKTUYECKOTO TPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIUIINHE).
N3yueHue 1encTBrUs MAarHUTHOTO

T10JI51 Ha IPOBOJAHUK C TOKOM.

N3yueHue nercTBus 3JIEKTPOIBUTATEIIS.
N3mepenne KII/I
AIEKTPOABUTATEIBHON YCTAaHOBKH.
Pacno3znaBanue u ananus

Pa3IMYHBIX TPUMEHEHUM

AJEKTPOIBUTATEIICH

(TpaHcnopt, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DnekTpoMarHuTHas Omnwitel @apanes. SABnerne | ONBITHI IO UCCIEAOBAHUIO SBICHUS
VHIYKIUS AIIEKTPOMAarHUTHOM AIIEKTPOMArHUTHOM MHIYKIMH: UCCIEA0BAHUE
naaykuuu. [Ipasuno Jlenna. | n3aMeHeHM 3HaUEHNS U HAIPaBJICHUS
DIIEKTPOreHepaTop. MHIYKIAOHHOTO TOKa
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Croco0bl oJTy4eHHUsI
3JIEKTPUYECKON IHEPTUU.
DIIEKTPOCTAHIINU

Ha BO30OHOBIISIEMBIX
UCTOYHHKAX SHEPTUU

Wroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
No HanmenoBanue Komuuectso | Ilporpammuoe conepxkanne | OCHOBHBIC BUJIBI ACATEILHOCTH 00YUYAIOIINXCS
n/m pas3aesioB U TEM 4acoB

y4eOHOTro mpeaMeTa

Pazn

ej 1. Mexannueckue siBJCHUS

1.1

Mexanungeckoe
IBUKEHUE U CITOCOOBI
€ro OIHUCaHUA

10

MexaHn4ecKoe IBUKEHUE.
MarepuanpHas TOUKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMepHOE
MPSIMOJIMHENHOE IBU)KCHUE.
HepaBHoMepHOE
MPSMOJIMHEWHOE JIBUYKECHUE.
CpenHsst 1 MTHOBEHHas
CKOpOCTH TeNa Ipu
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOYyCKOpEHHOE
MPSMOJIMHEWHOE JIBUYKECHUE.
CBoOoHOE TasicHuE.
Omnbitel ["anunes.
PaBHOMEpHOE NBMXKEHNE

10 OKPYKHOCTH.

[lepuon u yactora
oOpamienus. JInnelinas u
yIJIOBasi CKOPOCTH.

AHan3 1 00CYXKJICHHE Pa3TUYHBIX
IIPUMEPOB MEXAHUYECKOIO JIBUKEHUS.
OOcyaeHue rpaHull IPUMEHUMOCTH MOJIETU
«MaTepuagbHas TOUKay.

Onucanue MEXaHU4ECKOrO IBHXKCHUS
pa3IMuHBIMU crioco0amu (ypaBHEHHUE,
Tabiauna, rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
IPOSBIISIETCS] OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKECHUS.

HabGnronenne MexaHnuecKoro JIBUKEHHUS
T€Ja OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHME ITyTEN U TPAEKTOPUI JBUKECHUS
OJIHOTO Y TOTO K€ T€Ja OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

Amnanu3 tekcta ["anuies 06
OTHOCUTEIBHOCTH JIBUKEHHUSI; BBINIOJIHEHUE
3aJIaHUM 10 TEKCTY (CMBICJIOBOE YTEHUE).
Onpenenenue cpenHen CKOpPOCTH
CKOJIbKEHHSI OpyCKa WJIM JIBUKEHHUS IIapUKa
10 HAKJIOHHOH IUIOCKOCTH.

AHanu3 1 00CyXAeHHne CrocoOoB
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LlenTpOCTpEMUTENBHOE
YCKOPEHHE

NPUOJIMKEHHOTO ONPECIICHHUS

MTHOBEHHOW CKOPOCTH.

OrnpeneneHne CKOpOCTH PAaBHOMEPHOIO
JBIDKCHUS (IIapUKa B KUJIKOCTH, MOJICIIN
AIEKTPUUYECKOTO aBTOMOOMJIS U T. I1.).
OmnpeneneHue mMyTH, TPOMIEHHOTO 3a JAHHbBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOT'O ABUKEHHS OT BPEMEHHU.
OO0cyx/1eHrEe BO3MOKHBIX TTPUHITUIIOB
JENUCTBUA MPUOOPOB, U3MEPSIOIINX

CKOPOCTb (CITUJIOMETPOB).

Beluncnenue myTu U CKOpOCTH MpU
PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JBUKEHUU
Tena.

OmnpeneneHue MponaeHHOTO MyTH U YCKOPEHUS
JBIKEHUS TeJia Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBUKEHUS TeJla OT BpEMEHHU.
IIposepka cunomeswi: eciu

npU PaABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4éMmHbIX yuces, mo
coomeemcmeyouwue nPoMedNCYmKu 6pemeHu
00UHAKOBHL.
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Ornpenenenue yCKOpeHus Tena

IIpU PAaBHOYCKOPEHHOM JIBH>KCHUU

10 HAKJIOHHOM ITIOCKOCTH.

N3mepenue nepuoja u 4aCTOThI

oOpalleHus Tella Mo OKPYKHOCTH.
OmnpeneneHue CKOpoCTU

PaBHOMEPHOTO JABMYKEHHUSI TeJIa 1O
OKPY>KHOCTH.

Pemenue 3ama4y Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUUYECKOTO JBUKEHUS PA3JIMYHBIX BUIOB.
Pacno3naBanue u npuOIMmKEHHOE OMUCaHNE
Pa3IUYHBIX BUJOB MEXaHUUECKOTO JBUKECHHUS
B [IPUPOJIC U TEXHUKE (HA MpUMepax
CBOOOTHO MMA/IAIOIINUX TEJ, TBUKEHUS
JKUBOTHBIX,

HEOECHBIX TEJI, TPAHCTIOPTHBIX CPEJICTB | JIP.)

1.2

B3aumoneiictBue ten

20

ITepBriit 3aKOH
Herorona. Bropou 3akon
Herotona. Tperuit 3akoH
Hprotona. [MpuHumn
CYyHEPIO3ULIN CUIL.

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHusd: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS NIOKOS, IPYTHUE BUJIbI
TPEHUs.

HabGmronenue u o0CyKaeHre OnbITOB

C IBWDKCHHEM TeJla ITPU YMCHBIIICHUH BIIASTHHS
JIPYTUX TeJ, MPENSITCTBYIOMINX JBUKEHUIO.
AmHanu3 TekcTa ["anwies ¢ onucanueM
MBICJICHHOT'O SKCTICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH UHEPIINU;
BBITIOJTHCHHE 3aJIaHUH TI0 TEKCTY

(CMBICJIOBOE UTEHUE).

OO6cyxnenue BO3MO>XHOCTH
BBITIOJIHGHHUST ~ 3aKOHA  HWHEPLIUHU B
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Cwa TSOKECTH U 3aKOH
BCEMUPHOTO TATOTCHUSI.

PAa3JIMYHBIX CUCTEMAX OTCYETA.
Habmroaenne u 00CcyxaeHne MeXaHMIEeCKIX
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Y ckopeHnne cBOOOIHOTO
najieHus. J{BuxeHue riaHer
Bokpyr Connua. IlepBas
KOCMHYECKast CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBECHE MaTepraIbHON
TOYKU. AOCOIIOTHO TBEPI0E
tesio. PaBHOBECHe TBEPAOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpamieHusi. MOMEHT CHJIBI.
LlenTp TsKECTH

SABJICHUM, TPOUCXOJSIIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

U YCKOPEHHOM JBHKEHUU

OTHOCHUTEIHHO KabWHETa (PU3MKH.

JleficTBUS ¢ BEKTOpPaMU CHUJI: BBITIOJTHEHUE
3aJIaHUI TIO CJIOKEHUIO U BEIYUTAHUIO
BEKTOPOB.

HabGnronenue w/mnu npoBeeHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHHUS
TeJa OT NIPWIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHain3 U 00bSICHEHUE SIBJICHUMN

C UCIOJIb30BAHUEM BTOPOT'O 3aKOHA
Hrrotona. PenieHue 3aga4 ¢ UCIIOJIBL30BaHUEM
BTOPOro 3aKoHa HproTOHA M npaBuiia
CJIOKEHHUSI CUII.

Onpenenenne KECTKOCTU NPYKUHBI.

AHaJIN3 CUTyallUii, B KOTOPBIX
Ha0II01at0TCs yrpyrue neopmMaiiiuu, u ux
0OBsSICHEHHUE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemienue 3a1a4 ¢ ucronb30BaHUEM

3akoHa ['yka.

NccnenoBanne 3aBUCUMOCTH CUJTBI TPEHUS
CKOJIBYKEHHUSI OT CUJIbI HOPMaJIbHOTO
nasieHusi. O0CyKIeHue pe3yIbTaToB
UCCIIEIOBAHUSI.

Onpenenenune kodbduimenTa
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TPEHUS CKOJIbKEHUS.
H3Mepenue Cuiibl TPEHUS TTOKOSI.

67




®denepanbHas pabodas nporpamma | dusuka. 7-9 kiaccer (0a30BBIN ypOBEHB)

Pemenne 3ama4 ¢ MCMoab30BaHUEM
(bOPMYIIBI JIJIs1 CHITBI TPEHHS CKOJIBKCHHUS.
AHanu3 IBUKEHUS TEJ TOIBKO MO/
JEHCTBUEM CHJIBI TSDKECTH — CBOOOTHOTO
najeHusl.

OObsicHEHNE HE3aBUCUMOCTH
YCKOpPEHHUsI CBOOOTHOTO MaJCHUSI OT
MaccChI Tena.

OreHKka BeTUYMHBI CUITBI TSTOTEHUS,
JEUCTBYIOLIEN MEXKIY JIBYMsI
Tenamu (7151 pa3HbIX Macc).

AHanmu3 IBWKEHUS HEOSCHBIX

TeJ MO ACUCTBUEM CHUIIBI

TATOTCHUS

(c UCTIOJIB30BaHHEM

JOTIOJTHUTEIBHBIX UCTOYHHUKOB
uH(pOpMaIun).

Pemenue 3ama4 ¢ HCOab30BaHUEM
3aKOHA BCEMUPHOTO TATOTCHUS U
dbopmybl

JUIS pacy€Ta CUJIbI TSKECTH.

AHaJIN3 OPUTHHAIBHOTO

TEKCTa,

OIMCHIBAIOIICTO MPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHUS; BHITIOJTHEHUE
3aJIaHNH 110 TEKCTY (CMBICIIOBOE YTCHUE).
HabGmronenue u 00CykieHHE OMBITOB

110 U3MEHEHHUIO Beca Telia Mpu
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YCKOPEHHOM JIBUKEHHH.

AHaln3 yCIOBUI BOBHUKHOBEHUS
HEBECOMOCTHU U IIEPETPYy3KHU.

Pemenue 3a1a4 Ha onpeneeHue Beca Tena
B Pa3JIMYHbIX YCIOBUSX.
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AHanu3 cui, AEUCTBYIOIINX HA
TEJI0, MIOKOSIIIEECS Ha OIIOpE.
OrnpeneneHue UeHTpa TAKECTH PA3TUYHBIX TEJ

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynse Tena. U3meneHne
uMITyJabca. UMIyJibC CHUIIBIL.
3aKOH COXpaHEHUs
uMItyJabsca. PeaktuBHoe
JIBUKEHHE.

Mexanuueckas pabota u
MOIIHOCTE. Pabora cui
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
pab6otsl. [loTeHunanpHas
DHEPIUs Tena, MOIHITOrO
HaJl TOBEPXHOCTBIO 3EMJIH.
[TorenuumanbHas SHEprust
CKATOM MPYKUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETHYECKOU
SHEPIruM. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPTUH

HabGmronenue u 00Cyk/1eHHE OTBITOB,
JEMOHCTPUPYIOLINX EpEaavy

MMITYyJIbCa

IIPY B3aUMOJEHUCTBUHU TEJ, 3aKOH COXPAHEHHUS
UMITYJIbCa MPU a0COIOTHO YIPYTOM H
HEYIIPYIOM B3aUMOJECHUCTBUHU TEIL.

AHaJIN3 CUTyaluid B OKPYKAOUIEN KU3HU

C UCIIOJIb30BAHMEM 3aKOHA COXPAHCHUS
HMMITYJIbCA.

Pacno3naBanue saBieHus

PEAKTUBHOIO ABUKEHUA B IIPUPOJE U
TEXHHUKE.

[IpumeHeHne 3akOHa COXPAHEHUS] UMITYJIbCA
JUISL pacu€ra pe3yabTaToB B3aUMOJICUCTBUS Tl
(Ha mpuMepax HEeyIpPyroro B3auMoIeHCTBHS,
YIIPYTroro HeHTPaIbHOrO0 B3aUMOICHCTBUS
JIBYX OJJMHAKOBBIX TE€JI, OJJHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM

3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenue paboTHI CHITBI
YIPYrOCTU IIpU NOABEME TIpy3a C
WCIIOJIb30BAHUEM  HENOJBMIKHOIO U
MOJABIXKHOTO  O10KOB.  M3mepenue
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MOIIHOCTH.
N3mepeHne noTeHIMaibHON SHEPTUU YIIPYTO
ne(hOpMUPOBAHHON TIPYIKUHBI.
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W3mepeHne KHHETUYECKOM YJHEPTUH TeEJIa

10 JUIMHE TOPMO3HOTO MYyTH.
DKCIEPUMEHTaIbHOE CPABHEHUE U3MEHEHUS
MOTEHUHNAIbHON Y KHUHETUYECKON DHEPTUM Tella
MIPY IBUKEHUU TIO HAKJIOHHOM TJIOCKOCTH.
DKcrepuMeHTalbHas TpoBepKa

3aKOHA COXPAHEHUS MEXaHUYECKOU

SHEPTUU

py cBOOOAHOM I1aJICHUU.

[IpuMeHeHne 3aKk0OHa COXPAHEHUS
MEXaHUYECKOM SHEPTUU [T pacyéra
MOTEHUIMAIBbHON Y KHUHETUYECKON SHEPTUM TEIa.
Pemenue 3amau ¢ MCIIOJIL30BaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKON SHEPTUHU

Hroro no pazneny

40

Pasnena 2. Mexannueckue KoJ1e0aHUA U BOJIHBI

2.1

Mexannueckue
KOJIcOaHus

7

KomnebarenpHOE nBUKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHU: TIEPUOI,
4acToTa, aMIUTUTY/Ia.
Marematnueckuit u
MPY>KUHHBIN MasiTHUKU.
[IpeBpatenuie sHeprun
pU KoJIeOaTEIbHOM
TIBUKEHUH.

3aryxaroiue KojaeOaHus.
BrIHy K IeHHBIE KOJIeOaHNSI.

HaOnronenue xoiebanuii mox NEUCTBUEM CHUII
TSOKECTH M YIIPYTOCTH M OOHApY )KEHHUE
MOAOOHBIX KOJIEOaHUM B OKPYKAIOIIEM MUPE.
AHanm3 KojebaHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpeneneHue

YaCTOTHI

KoeOaHuii MaTEMaTUIECKOIO U
MPY>KUHHOTO MasiTHUKOB.

HaGmaronenue u o0bsicHEHE

SIBJICHUS pE30HAHCA.

HccnenoBanne 3aBUCUMOCTH TTEpUOJIA
KoJICOAHMH MMOIBEIIEHHOTO K HUTH
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Pe3onanc

rpy3a OT JJIMHbI HUTH.
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[TpoBepka HE3aBUCHMOCTH MEPHOJIa KOJICOaHHIA
rpy3a, MOJABENICHHOTO K JICHTE, OT MacChl Tpy3a.
HaGmronenue u 00Cykx1eHHE OTBITOB,
JEMOHCTPHUPYIOITUX 3aBUCHUMOCTD TIEPHOIa
KOJICOaHMI PY)KHHHOTO MAasITHUKA OT MacChl
rpy3a M )KECTKOCTH MPYKUHBI.

[Tpumenenue MaTeMaTU4eCKOTO u
MPY>KUHHOTO MasTHUKOB B Ka4yeCTBE MOJIENEH
JUIS ONHMCaHUsl KOJeOaHWH B OKpPYKAroOIIeM

MUpE.
Pemrenne 3aga4, CBI3aHHBIX C BBIYUCIEHUEM
WA OLIEHKOM YaCTOTHI (mepuona)
KoneOaHuii

H3mepenue yckoperusi c60000H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4yecKkue BOJIHBL.
CBolicTBa MEXaHUYECKUX
BOJIH. [IponosnbHbIE N
nonepevyHsie BOJIHBL. [[nHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHS.
MexaHuuecKkue BOJTHBI

B TBEPJIOM TeJIE,
CECMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpaxkeHue
3Byka. UH(]pa3Byk u
YIBTPa3BYK

OOHapyXeHUE U aHAJIU3 BOJIHOBBIX
SBJICHUM B OKPYKAIOIIEM MHUpE.
HabGmronenue pacnpocTpaneHus
IIPOJIOJIBHBIX | ITOTIEPEYHBIX BOJIH (Ha
MOJICTIN) U

OoOHapy>KEHHUE aHAJIOTUYHBIX BUJIOB

BOJIH B ipupojie (3BYK, BOJIHBI Ha BOJIE).
Brrunciienne IMHBI BOJTHBI U CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
OKCrepUMEHTAIbHOE ONPE/IETICHUE TPaHUI]
YaCTOTHI CJIBITITUMBIX 3BYKOBBIX
KoJIeOaHUM.

Habmnronenune 3aBUCUMOCTH BBICOTHI 3BYKa
OT YacCTOTHI (B TOM YHUCIIE, C

74




®enepanpHas padoyas nporpamma | Pusnka. 7-9 kiaccel (6a30BbIN YPOBEHD)

WCIIOJIb30BAaHUEM MY3bIKATbHBIX
UHCTPYMEHTOB).

HaGnronenne u o0bICHEHNE SIBIICHUS
aKyCTHYECKOr0 PE30HAHCA.
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AHanu3 OpUTHHAIILHOTO TEKCTA,
MOCBSIIEHHOTO UCIOJIb30BAHUIO 3BYKa (MU
yIIbTPa3BYyKa)

B TEXHUKE (3XO0JIOKAIHs, YIbTPa3BYK

B MEJIMLIMHE U Jp.); BBIIIOJHEHUE

3aJIaHUI IO TEKCTY (CMBICIIOBOE UTCHHUE)

Hroro no pazneny

15

Paszges 3. DieKTpoMarHuTHoe moJjie ¥ 3J1eKTPOMATHUTHbBIE BOJHBI

3.1

9JI€KTpOM3I‘HHTHO€
II0JI€ U
QJICKTPOMAIrHUTHLIC
BOJIHBI

6

DJIEKTPOMAarHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBL.
CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
[ITkana 3J1eKTPOMAarHUTHBIX
BoJH. Mcnonp30BaHme
AIIEKTPOMArHUTHBIX BOJIH
IUIS COTOBOM CBS3H.
DJIeKTpOMAarHuTHas IpUpoIa
cBeTa. CKOpPOCTh CBETA.
BonnoBkIe CBOMCTBA CBETa

[TocTpoeHue pacCcyxaeHUH,
00OCHOBBIBAIOIIMX B3aUMOCBS3b
ANEKTPUUYECKOTO U MArHUTHOTO

IOJIEN.

DKCIEpUMEHTAIIBHOE U3yUCHUE

CBOICTB RJIEKTPOMAarHUTHBIX BOJIH (B

TOM YHCJIE C TOMOIIbIO MOOUIBLHOTO
TenedoHa).

AHaJIN3 PEHTI€HOBCKUX

CHUMKOB Y€JIOBEUECKOTO

OpraHu3Ma.

AHaJIN3 TEKCTOB, OMKUCHIBAIOIIUX MTPOSBICHUS
AIEKTPOMArHUTHOTO U3IYyUYEHHUS B IPUPOJIE:
YKWBBIC OPTaHU3MBbI, U3TYUYECHUS] HEOECHBIX
Te (CMBICTIOBOE YTEHUE).

Pacno3naBanue u aHaau3 pa3IMdHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX

BOJIH B TEXHUKE.

N3yyeHune BOJTHOBBIX CBOWCTB CBETA.
Pemenue 3amau ¢ ucnosib3oBanueM Gopmyi
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JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUTAHBI
BOJIHBI M YaCTOTHI CBETa

Hroro o paszneny
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Pasznea 4. CBeToBbIe ABJICHUA

4.1

3aKOoHbI
pacrpoCcTpaHeHUS
CBETAa

JIlyueBas Moaenb cBeTa.
HcTtoynuku cBera.
IIpsamonunernoe
pacnpocTpaHEHHUE CBETA.
3atmenust ConHua u JIyHsbL.
Otpaxenue cBera. [Inockoe
3epKano. 3aKOH OTpaxKEHUs
CBETA.

[Ipenominenue cBera. 3aKoH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPAKEHUE
ceera. Mcnonbs3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaXEHUS B ONTHYECKUX
CBETOBOJAX

Habnrogenue onbIToB, 1EMOHCTPUPYIOLIUX
SIBJICHHUE TIPSIMOJIMHENHOTO
pacnpocTpaHeHus cBeTa (BOSHUKHOBEHUE
TEHU U MOJIyTEHH),

Y UX UHTEPIPETALHMS C

WCIIOJIb30BaHUEM TOHSTHUS CBETOBOTO

ayya.

OOBbsiCHEHHE U MOJIETUPOBAHUE COTHEYHOTO
Y JIYHHOT'O 3aTMEHUHU.

HccenenoBanne 3aBUCUMOCTH yTIJIa
OTPa)KEHMs CBETOBOTO JIy4a OT YTJjla MaJCHHUs.
N3yueHne CBONCTB M300paKCHHS B

IIJIOCKOM 3€pKaJe.

HaGmronenne n 00bsiCHEHHE ONBITOB

10 MOJYYEHHUI0 U300paKEeHUN B BOTHYTOM

U BBINTYKJIOM 3epkanax. HaGmonenue u
OO0BSICHEHHE OTIBITOB MO MPETOMIICHUIO CBETa
Ha IPAHULE PA3JIMYHBIX CPEJl, B TOM YUCJIE
OIBITOB C MOJHBIM BHYTPEHHUM
OTPaKECHHUEM.

HccenenoBanne 3aBUCUMOCTH yIJIa
MIPEJIOMIIEHHS OT yIJia HaJeHUsl CBETOBOTO
Jy4a Ha TPAHHULE «BO3AYX—CTEKIIO».
Pacno3snaBanue sSBIICHUI OTPaKEHUS U
IIPEJIOMJIEHUS CBETA B IIOBCEHEBHOM JKU3HHU.
AHanu3 1 00bSICHEHUE SIBJICHUS
ONTHUYECKOIO0 MUPAXKA.
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Pemenue 3aa4 C UCII0JIb30BAHHUEM 3aKOHOB
OTPAXCHHUA M IPCIIOMJICHNA CBCTA
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4.2 | JIMH3BI U ONITUYCCKHUEC 6 JIunza. Xon nydeit B nunze. | [lonydeHnue nzo0pakeHui ¢ MOMOIIbIO
npuOOopHI OnTuyeckast cucreMa coOuparoIel ¥ pacceUBaIOLICH JTNH3.
¢doroannapara, Mmukpockona | OnpeneneHue GOKyCHOro pacCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKON CUJIbI COOMPAIOIIEH JTUH3BI.
ONTUYECKas CUCTEMA. AHaJIM3 yCTPOWCTBA U IPUHLINIIA ICUCTBUS
bmmzopykocTs 1 HEKOTOPBIX ONTHYECKUX PUOOPOB:
JaJIbHO30PKOCTh ¢doroannapara, MUKpOCKOIIA, TEJIECKOIIA.

N3ydenne Mojenu riia3a Kak ONTHYECKON
cuCcTeMbl. AHAIIN3 SIBJICHUU
OJIM30PYKOCTH | TaJTbHO30PKOCTH,
MIPUHIINIIA IEUCTBUS

OYKOB
4.3 | Paznoxxenue Oenoro 3 Pasznoxenue Oeoro csera Hab6monenne pa3inoxxeHus: Oeioro
CBETA B CIIEKTP B cekTp. OnbITel HplOTOHA. | CBETa B CIIEKTD.
CrnoxeHune CreKTpaabHbIX HaoOmronenne u 00bICHEHHE OIBITOB
uBeToB. J{ucnepcus ceera 0 TIOJIYYEHHIO O€JIOro CBeTa Mpu

CJIOKEHUU CBETa PA3HBIX I[BETOB.
[IpoBeeHre 1 OOBSICHEHUE OITBITOB

10 BOCTIPUSATHIO IBETA MPEIMETOB IIPH UX
HAOJIIOICHUH Yepe3 1IBETOBbHIE

GbUIBTPHI (LIBETHHIE OYKH)

Hroro no pazneny 15
Paznen S. KBanToBble siBJIeHMS
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OO6cyxnaenue 1enu onsitoB Pezepdopaa
MOTJIOIEHUE CBETA IJIaHETapHas MOJIENb aTOMa. | IO UCCJIEIOBAHUIO AaTOMOB,
aTOMOM Mopens atoma bopa. BBIJIBUKECHUE
Hcmyckanue v TOTJIONMICHWE | TUIIOTE3 O BO3MOKHBIX PE3YJIbTaTax OIBITOB
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B 3aBMCHMMOCTH OT IpPCAIIoJaracMoro CTpoCHusI
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cBeTa aToMOM. KBaHTEI.
JInHenyaTele CIeKTPbI

aToMOB, (P OPMYJIMPOBAHUE BHIBOJIOB

U3 pe3yJIbTaTOB OMBITOB.

OO6cyKaeHue TpOTUBOPEUHA MIITaHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUU JIJIs1 TUTIOTE3bI
Bbopa o ctanmonapHbIx opouTax
AIeKTpOHOB. HabIroIeHre CIUIONTHBIX |
JIMHEWYATBHIX CIEKTPOB U3TyUYCHHUS
pPa3JIMUHBIX BEIIECTB.

OOBbsicHEHHUE JIMHEHYATHIX CIIEKTPOB U3JTy4YEHUs

5.2

CrpoeHue aTOMHOTO
sqpa

PannoakTuBHOCTE. Allb(a,
OeTa- U TaMMa-u3TydCHUS.
CtpoeHue aToOMHOrO sjipa.
Hyxiionnas monens
aTOMHOTO sipa. 30TOmBI.
PagnoaktuBHbIC
npespauieHus. Ilepuon
MOJIypacmajia aTOMHBIX
anep

OO0cyXaeHue BO3MOXHBIX THIIOTE3 O
MOJIEJISIX CTPOEHHUS sJIpa.

OmnpeneneHue coctaa siaep Mo 3aJaHHBIM
MacCOBBIM U 3apsI0BbIM YUCIIaM U

I10 TIOJIOKEHHUIO B IIEPUOANYECKON
CUCTEME JIEMEHTOB.

AHanu3 H3MEHEHHs COCTaBa Aapa H
€ro TMOJOKEHUSI B MEPHOJUYECKOU
CUCTEME MPHU 0-PaTUOAKTUBHOCTH.
HccnenoBanne TPEKOB G-4aCTHILL 10
TOTOBBIM (hoTOrpadusm.

OOHapyxeHue U n3MepeHue
paualioOHHOrO0 (JOHA C TOMOIIBIO
JIO3UMETPA, OLIEHKA €r0 HHTEHCUBHOCTH.
AHan3 OMOJIOTUYECKUX

M3MEHEHUM, MPOUCXOASAIINX MO
JEUCTBUEM PAUOAKTUBHBIX

V3JIy4YCHUH.

Hcnonb3oBaHne paiMOAKTUBHBIX U3JIyUYCHUN
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B MCAUTINHC
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5.3 | SnepHble peakunun 7 S nepHble peakunu. 3akoHbl | PelieHue 3aaad ¢ UCMOJIb30BAHUEM
COXpaHEHMs 3apsAI0BOIO U 3aKOHOB COXPAHEHUS MACCOBBIX U
MacCOBOTO YHCENI. DHEPIUs | 3apsIOBBIX YHCEI HA ONPECIICHHE
CBSI3U aTOMHBIX SIIED. PE3yJIbTATOB SIACPHBIX PEAKIINI; aHAJIN3
CBs13b MaccChl M DHEPTHH. BO3MO>KHOCTH WJIM HEBO3MOKHOCTH
Peakuuu cunTesa u AIEPHON pPEaKIUU.
JCTICHUS S1Ep. OneHka HEpIuM CBSI3U AJIEP C
Wcrounuku sHeprun CoiHIla | HCIIONIB30BaHUEM (POPMYIIBI DMHINTEHHA.
u 3BE371. SAnepHas OO6cyXKIeHue NePCIeKTUB UCIIOIb30BaAHUS
sHepreTuka. J{eicTus YIIPaBISEMOTO TEPMOSIAEPHOTO CUHTE3A.
paauOaKTUBHBIX H3Hy‘l€HHﬁ O6CY)KI[€HI/IG MNpEUMyHIC€CTB U SKOJOTHICCKUX
HA JKUBBIE OPraHU3MbI po0sIeM, CBSI3aHHBIX C SIIEPHOM YHEPTEeTUKON
Hroro no pazueny 17

IHoBTOpHTEILHO-00001IAX0IIMI MOAYJIb

IloBTOpEHUE N
o0oO01IeHne
coJiepKaHus Kypca
¢dbusuku 3a 7-9 knaccel

9

Cucremaruzanus u
0000111eHHEe TTPEAMETHOTO
COJIEp)KaHMSI U OTIbITA
NEeITEIbHOCTH,
PUOOPETEHHOTO

MIPY U3YUYEHUHU BCETO Kypca
busuku OCHOBHOTO
oO1rero oOpazoBaHusI.
IToaroroBka K OCHOBHOMY
rOCyapCTBEHHOMY
AK3aMEHY I10

buzuke s
oOyyarommxcsl,

Brinonnenue yueOHbIX 3aJJaHUA,
TPEOYIOUIUX AEMOHCTpAIUU
KOMIIETEHTHOCTEH,

XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— TPUMEHEHHUS MTOTYyUYSHHBIX 3HAHUM
ISl HAYYHOTO OOBACHEHUS (PU3NUECKUX
SIBJICHUM B OKPY KaIOIIEH IPUPOJE,

B ITIOBCEJHEBHOM KU3HU U BBISABICHUS
(hbU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— NMPUMEHEHUSI OCBOCHHBIX
AKCIEPUMEHTAIBHBIX YMEHUM

JJI UCCIICA0OBAHUA (bI/ISI/I‘-IGCKI/IX
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BBIOPABIINX ATOT Y4eOHBIN
npeaMeT

SBJICHUM, B TOM YHUCJIE JJIs IPOBEPKHU
TUIIOTE3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEM.
Pemenue pacdy€THbIX 3a/1a4, B TOM YUCIIE
MPEANONAraIuX UCIIOIb30BAHUE
(bU3UIECKUX MOJICICH 1 OCHOBAHHBIX Ha
COJIEp>KaHUU PaA3JIUYHBIX PA3JIEI0B Kypca
(bu3HKH.

BrinosiHEHHE U 3a1IMTa TPYNIOBBIX WUJIU
VHIMBUTYAJIbHBIX IPOEKTOB,

CBSI3aHHBIX C COAEP)KAHMUEM Kypca

busuku
Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO [TIPOTPAMME
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