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®enepanpHas padbouas mporpamma no yueoHoMmy mnpenmery «Dusnkay (0a30BbIi
ypoBeHb) (mpeameTrHas o0macth «EcTecTBeHHO-HayudHBIE mTpeaMEThI») (manee
COOTBETCTBEHHO — IMporpamMma mo (Qu3uke, (u3Mka) BKIIOYAET MOSCHUTEIbHYIO
3aIMCKY, coiepKaHue OOy4eHHUs, TUIaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS MPOTPaMMBbI 1O
(du3KKe, TEeMAaTHUYECKOE INIAHUPOBAHUE, MEepeUYeHb (KOAUPHUKATOP) pacHpeeIeHHbIX O
KjlaccaM  IpOBEpPSEMBIX TpeOOBaHMH K  pe3yjbTaTaM  OCBOEHHS  OCHOBHOM
o0pa3oBaTeNbHOM NPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMs U 3JIEMEHTOB
colepkaHusl To (Qu3uKe, nepeyeHb (KOAU(PUKATOP) MPOBEPSIEMBIX TpeOOBaHUM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTEelIbHOM MPOTrpaMMbl OCHOBHOI'O OOILIEro
00pa30BaHMsI U AIIEMEHTOB COJEPKAHUS MO (UBHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 00IIETro 0Opa3oBaHMs COCTaBJICHA
Ha OCHOBE TOJOXEHU M TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE
OCHOBHOUM 0Opa3zoBarenbHON mporpammel, mpeacTtaBieHHbx B ®I'OC OO0, a takxe
c yueroM (enepabHON pabouelt mporpaMMbl BOCIIUTAHNS U KOHIICTIIIUA MPETIOaBaHUS
yueOHoro npeamera « OuznKay.

ConepxaHue mporpaMmbl 10  (u3uMke HampaBieHO Ha  (OPMHpPOBaHUE
€CTECTBEHHOHAYYHON TPAaMOTHOCTH OOYYArONIUXCSI U OPTaHU3AIUIO0 M3yYCHHs (HU3UKA
Ha JICATEIILHOCTHOW OCHOBE. B mporpamme mo ¢Gu3MKe yYUTBHIBAIOTCS BO3MOXKHOCTH
yueOHOro mpeamera B peanmzanuu tpeboBanuit. ®I'OC OOO k mIaHUpyEeMBbIM
JUYHOCTHBIM M METamNpeIMETHBIM pe3yJibTaTaM OOYyYEHUS, a TaKKe MEKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHuUs.

[Iporpamma 1o (Qu3Mke ycTaHaBIMBAET pachpejereHrue y4eOHOro MaTepualia
no rogam oOyueHus (MO0 KJjaccam), MOpeajiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTD
W3Y4YEHUS] TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJCPKAHUS M yUeTe
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C MENbI0 OKa3aHHs METOJUYECKON MOMOIIU
YUHUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o Y4eOHOMY TTPEIMETY .

®du3nka SBISETCS CHUCTEMOOOPA3YIOMUM JIJIi €CTECTBEHHOHAYYHBIX yYEeOHBIX
MIPEMETOB, MTOCKOJIBKY (PU3NYECKHE 3aKOHBI JISKAT B OCHOBE IPOIIECCOB W SIBIICHHA,
M3y4aeMBbIX XHMHEH, Ouoyiorueil, actpoHoMuend u ¢uznueckoi reorpaduei, BHOCHUT
BKJIAlT B €CTECTBCHHOHAYYHYI0 KapTHHY MHpa, MPEIOCTABISIET HaumOosiee SICHBbIC
oOpa3lbl TPUMEHEHUSI HAY4YHOIO0 METOJa MO3HAHHUA, TO €CTh Croco0a MOJIy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 THaBHBIX 3ajad  (PU3MUECKOTO OOpa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHMs COCTOUT B (DOPMHUPOBAHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y OOy4arommxcs.
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N3yuenue ¢usumku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJEHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSCHSTDH SIBJICHUS,

OLICHMBaTh W  IOHUMATh OCOOEHHOCTH  HAy4YHOTO UCCJIeIOBAHMUS;

VUHTEPHPETUPOBATh JAHHBIE W  HUCIOJIb30BaTh  HAy4YHBIE  JOKA3aTeJIbCTBA
IUISL TIOJTYYEHUS BBIBOJIOBY.

[enu nzydyenus GU3UKU HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUSs ONPE/IEICHBI
B KOHIENIMHU TMpernojaBaHusi ydeOHoro mpenmera «Duszmka» B 00pa3oBaTENbHBIX
Opra"u3anusax Poccniickon ®enepanun, peanu3yoIux OCHOBHBIE
o01reo0pa3zoBaTenbHbIe MPOrPaAMMBbI.

[enun uzydyeHust pu3nKu:

OpUOOpPETEHNE MHTEpPEca M CTPEMIICHHsI OOyYarolUXcsi K HAYYHOMY H3YUYECHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNM O HAY4YHOM METOJA€ IMO3HaHUS U (HOPMHUPOBAHME
MCCJIEI0BATENIBLCKOIO OTHOIIECHHUSI K OKPYXKAIOLUM SIBJICHUSM;

(GopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HU3y4YeHUS OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DH3HUKU;

dopMupoBaHue TpPEACTaBICHUA O pond (U3MKKM I pa3BUTUS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEJCTAaBICHUN O BO3MOXHBIX chepax Oyaymied mpodeccruoHaIbHOM
JESTENbHOCTH, CBA3AHHON ¢ (PU3MKOM, MOJTOTOBKA K JAJIbHEWIIEMY OOYYEHHUIO B 3TOM
HarpaBJICHUU.

JlocTrkeHne 3TuX Iiesiel MporpaMMbl o0 (U3MKE Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3zoBaHus 00ECIIeUNBACTCS PEIICHUEM CIICYIONIUX 3a/1a4:

npuoOpeTeHre 3HaHUM O JIMCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIUJIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

NpuoOpEeTeHHE YMEHHUH OINUCHhIBAaTh M OOBICHATH (PU3NUECKUE SIBICHUS
C MCIOJIb30BAHUEM MOJYyYEHHBIX 3HAHUM;

OCBOEHHME METOJOB PEIIEHUs MPOCTEUIINX PACYETHBIX 3aJlay C HMCMOJIb30BAHHEM
(bU3NYECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HAOMIOJaTh MPUPOJHBIC SBJICHHUS M BBINOJIHATH OIBITHI,
nabopaTtopHble pabOThl M 3KCIEPUMEHTAIIbHBIE HCCIIEIOBAaHUS C HCIOJB30BaHUEM
MU3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ HHPOpMalen GU3NUECKOT0 COACpIKaHUs, BKIItOUas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTMKEHHMSIX (PU3UKHU, aHATU3 M KPUTHUECKOE
OlICHMBaHUE MHPOPMALINH;

3HAKOMCTBO cO cdepamu mnpodecCHoHaIbHON JEATEIBHOCTH, CBS3aHHBIMU
¢ (U3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHHSIX
(bu3HYeCKO HayKH.

OOmiee 4YMCIO 4YacoB, PEKOMEHAOBAHHBIX MJs H3ydeHUs (PU3MKu Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kj1acce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB
(2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HEJENIO).
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[Ipemyaraemeiii B mporpamMMe 1o ¢GU3HKE MepedeHb JabOpaTOPHBIX padOT U
OIBITOB SIBJISICTCS PEKOMEHAATEIbHBIM, YUYUTENb JIeJacT BBIOOP TpHU IPOBEIACHHH
7ab0opaTOpHBIX pabOT U ONBITOB C YYETOM HHIWMBHUIYAIbHBIX OCOOECHHOCTEMH
OOy4Jarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHuil, MpeiaraéMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKeE.
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COAEPXAHUE OBYUEHUA

7 KIIACC
Pu3uka 4 ee poJib B IO3HAHUU OKPYKAIOIIET0 MHPA
®usznka — Hayka O nmpupone. SBneHus npupoasl. DPU3HMYECKHE SBIICHUS:

MEXAHUYECKUE, TEIUIOBBIE, JJIICKTPUUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BenuuuHbl. 3mMepenue ¢pusznyeckux BennyuH. Ousznueckue mpuoopsl.
[TorpemHocTs n3MepeHnit Mex1yHapoiHas cucTteMa eIMHUL.

Kak d¢usuka w© Jgpyrue  eCTeCTBEHHBbIE HAYKHM  HM3y4YalOT  MPUPOIY.
EcTtecTBeHHOHAYUYHBIN METO/] TO3HAHUS: HAOIIOJIEHUE, TOCTAHOBKAa HAYYHOTO BOIPOCA,
BBIJIBUKEHUE  THUIIOTE3, OJKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIeCKuX SBICHUN C TIOMOIIBIO MOJIEICH.

Jlemoncmpayuu
MexaHuueckue, TEII0OBbIE, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHUSI.
duzudeckre mpruOOPHI U MPOLIEAYpa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U IIU(PPOBEIM
puOOpOM.

JlabopamopHvie pabomwl u onvimol

OmnpeneneHue EHBI IEJICHUS IIKAIbl U3MEPUTETHEHOTO

npubopa. Mamepenue paccTosHU.

W3mepenne oobeMa KUIKOCTH M TBEPAOTO Tea.

Omnpenenenre pa3MepoB MaJIbIX TEIL.

N3mepenne TemriepaTypsl MPU MOMOIIH KUAKOCTHOTO TEPMOMETpA M JaTUMKa
TEMIIEPATYPHI.

[IpoBenenue uccienoBanus MO MPOBEPKE TMIOTE3bl: NATbHOCTH IMOJIETA IIapUKa,
MyIIEHHOTO0 TOPU30HTATILHO, TEM OOJIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUU BellleCTBA

CrpoeHune BeniecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAKOLINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxkenne yactul BemecTBa. (CBA3b  CKOPOCTHM  JIBMIKEHMSI 4acTUI] C
TeMriepaTypoil. bpoyHoBckoe aBwxkenue, auddysus. BzaumonelicTBue dYacTHIl
BEIIECTBA: MIPUTSHKEHNUE U OTTAIIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUIAKOCTEW M TBEPABIX
(kpucTamnmyeckux) Tesl. B3auMoCBSI3b MeEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX W WX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jlemoncmpayuu

HaGnroienrie OpoyHOBCKOTO BUKEHUS.

HaGmonenune nuddysuu.

HabGmronenue sBrneHu#, OOBSACHSIONUXCS TPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YaCTHI] BEIIECTBA.
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JlabopamopHhwvie pabomwi u onvimol
OueHka guaMeTpa aToMa METOJIOM PSO0B (C UCIIONIb30BaHUEM (hoTorpaduit).
OnbITHl IO HAOTIOJIEHUIO TETTIOBOTO PACITUPEHUS Ta30B.
OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHMe M B3aUMOJAECTBHE TeJl
Mexannueckoe nBuxkeHne. PaBHoOMepHOE 1 HEpaBHOMEpPHOE ABHKEHUE. CKOPOCTb.
CpenHsast CKOpoCTh TP HEPABHOMEPHOM JIBH>KEHUU. Pacuer rmyTu u BpeMeHu

JBWOKEHUS. SIBJEeHUE MHEPIIUM. 3aKOH UHEPIMU. B3auMoieiicTBre Tel KaK MpUuurHa

WU3MEHEHUs CKOPOCTH JIBMKEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tena. IInoTHocTs
BEILECTBA.
CBs13b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00beMa BEIECTRA.

Cuita Kak XapakTepHuCTHKa B3aumoencTBusa tei. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ NMMOMOLIBIO JUHAMOMETpA. SIBIIEHME TATOTEHUS U CHJIA TSIKECTH.
Cwia TspKecTM Ha Jpyrux IuraHetax. Bec tema. HeBecomocts. Cnoxkenue cui,
HaIlpaBJICHHBIX MO OJHOM TmpsAMol. PaBHoxaeicTByromas cui. Cuna TpeHUS.
TpeHne CKOJIbXKEHHUsI U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
HabmroieHne MexaHn4ecKoro ABMKEHUS Tea.
M3mepeHne CKOpOCTH NPSIMOIUHENHOTO ABUKCHUS.
Habmronenue siBineHus HHEPLUH.
HabGntonenne n3MeHeHnst CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBHUIO TEJI.
CioxeHue ChJl, HaIllPaBJICHHBIX 110 OJTHOM MPSAMOM.

Jlabopamopnvie pabomul u onvimul

Onpenenenre CKOPOCTH PaBHOMEPHOT'O IBUYKEHUS (IIapHUKa B )KUIKOCTH, MOJIEIH
JIEKTPUYECKOT0 aBTOMOOWMIISI U TaK Jajiee).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCcKa WK IIapuKa 0 HAKJIOHHOU
IIJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPAOTO TEIA.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskKeHUs (AedopMaliiu) Mpy>KUHbI
OT NPUJIOKEHHOM CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTD CUJIBI TPEHUS CKOJIBKEHMSI OT Beca Teja
U XapaKTepa COMPUKACAIOIIUXCS IIOBEPXHOCTEH.

JlaBjeHne TBEPABIX TeJl, *KUIKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHbIIEHUSI U yBeNW4eHHs JaBieHus. [laBienue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT o0bema, Temmeparypsl. Ilepenaya naBiaeHust TBepaAbIMU
TEeJaMH, JKUAKOCTAMH M Ta3zaMu. 3akoH Ilackans. IIHeBMaTWyecKue MalllWHBIL.
3aBUCHUMOCTb JIaBJICHHUS JKUAKOCTH OT TiIyOuHBL. ['mapocTaTuyeckuil mapaaokc.
CooOwmaromuecs cocyipl. [ uapaBinyeckue MEXaHU3MBbl.

Atmocepa 3emuin u arMmochepHoe naaBieHue. [IpuymHBI CylIeCcTBOBaHUS

BO3ymHOM o6onouku 3emiu. Omnbit Toppuuermnu. HM3mepenue atmocdepHOro
7
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JaBJi€HUs. 3aBUCUMOCTb aTMOC()EpPHOrO NIAaBJIECHUS OT BBICOTHI HAJl YPOBHEM MOpH.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JIaBJICHUS.

JlelicTBHE XKUIKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeJO. BelITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JAABJIEHUS ra3a oT TeMIepaTyphl.

[Tepenava naBIeHUS KUJKOCTHIO U TA30M.

Coobmiaromuecs

COCYJBI.

['mapaBnuyueckut mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAJIKMBAIONIEH CUJIBI OT OOBEMa MOTPYKEHHOW YacTu Teja
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOU JKUIKOCTH.

VYcnoBue miaBaHMs TeN: IUIAaBaHUE WM TOTPYKEHUE TeJI B 3aBUCUMOCTH
OT COOTHOIIEHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHvie pabomwi u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOAE OT oOObeMa IOTPYKEHHOMH
B ’KMJIKOCTh YaCTH TeJia.

OnpeneneHne BBITAIKMBAIOMIEH CHJIbI, JIEMCTBYIONIEH HA TENO, MOTPYKEHHOE
B ’KMJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHWJIbI, JEUCTBYIOIIEM HaA TEJO
B ’KMJIKOCTH, OT MacCChl TeJa.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI, AEHCTBYIONICH
Ha TEJIO B KUJKOCTH, OT 00beMa MOTPYKEHHOM B KUJIKOCTh YaCTH Tejla U OT IJIOTHOCTH
YKHJIKOCTH.

KoncrpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEAECICHUE €€
rpy30M0IbEMHOCTH.

PaGora 1 MOILIHOCTB. JHEprus

Mexannueckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs
peruara. [lpumeHeHue mpaBmiia paBHOBECHsI phluara K OJIOKY. «30J0TO€ TMPABHUIIO»
Mexanuku. Koaddurment nonesnoro aeiictus (nanee — KIIJI) mpocThix MeXaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckast u noreHunainbHasa sHeprus. [Ipespamnienne
OIHOTO BHJA MEXAHUYECKOW OHHEPIHMH B JIPyrod. 3aKOH COXPAHEHHS DSHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepbl TPOCTHIX MEXaHU3MOB.
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JlabopamopHhwvie pabomwi u onvimol

Onpenenenne pabOThl CWJIBI TPEHHUSI TPU PABHOMEPHOM JIBHKECHUHU Tela
10 TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanne yCcinoBUl paBHOBECHS pblyara.

N3mepenne KII/[ HakmIOHHOM IIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPIUH.

8 KIIACC

TensioBbie siBJICHUSA

OCHOBHBIE TTOJIOKEHHS] MOJIEKYJIPHOKMHETUYECKOW TEOPUU CTPOEHUS BEILECTBA.
Macca m pasmepbl aToMOB M MOJEKYJ. OIBITBI, IOATBEPKAAIOIIME OCHOBHBIE
ITOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPUH.

Mopenu  TBepAOro, JKMJIKOTO H  Ta3000pa3HOTO  COCTOSSHUM  BEIIECTBA.
Kpucramnuueckue u amopgpubie Tena. OObsSCHEHHE CBOMCTB Tra3oB, JKHUIKOCTEH
M TBEPIAbIX TEJI HAa OCHOBE MOJOXEHUNA MOJEKYJIIPHOKUHETUYECKOM TEOPHUH.
CmaunBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsi3p TeMIEPATYpPbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHL.
BuyTpennsis sHeprus. CrocoObl M3MEHEHHs] BHYTPEHHEW HHEpPruM: Terulonepenaya
U coBeplieHHe paloThl. Buapl Temnomepemauu: TEMIONPOBOIHOCTb, KOHBEKIIHA,
U3IIy4YCHHE.

KonuuecTtBo TemnoTel. VYienbHas TEIUVIOEMKOCTh BelllecTBa. TemnooOmeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHE TEIIOBOro OanaHca. [lnaBnenue u oTBepaeBaHue
KPUCTAUIMYECKUX BELIECTB. YJAelbHas Temiaora IasieHus. IlapooOpasoBanue
u KoHaeHcauusa. MHWcnapenuwe. Kunenuwe. VYnaenbHas Temnora mapooOpa3oBaHus.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHHUS.

BnaxHocTh Bo3yxa.

DHeprus TOIIMBA. Y I€IbHAS TEIUIOTA CTOPAHHUS.

[Tpunnunel padots! TermoBeix apurareneil KIIJ[ remnosBoro neuraresns. TemnoBele
JBUTATEIIN U 3AIIHUTA OKPYKAIOLIEH CPEMBI.

3aKOH COXPAHEHMS U MPEBPALECHUS YHEPTUHU B TEIJIOBBIX IIPOLECCAX.

Jlemoncmpayuu
Habmroienue OpoyHOBCKOTO IBUKEHUSI.
Habmonenue nuddysun.
HaGntonenue siBjeHU cMaulBaHUs U KaMWUISIPHBIX SIBJICHUU.
HabGntonenue TemioBoro paciupeHus Tei.
W3MeHeHue naBiieHus raza npyu M3MEHEHUH 00beMa U HarpeBaHUU W OXJIaKICHUU.
[IpaBuia u3MepeHus: TeMIeEpaTypal.
Bupae! Terionepenayu.
OxJtaxeHue Npyu COBEPIICHUHN paOOTHI.
HarpeBanue npu coepiieHHH pabOThl BHEUTHUMH CUIIAMHU.
CpaBHEHHE TEIJIOEMKOCTEN pa3JINYHbIX BEILECTB.
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HaOmronenne kuneHus.
HaOGmroienrie mocTosTHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEeIJIOBEIX ABUTATEIICH.

JlabopamopHhvie pabomwi u onvimol

OnBITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITH TIO BRIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM WJIH caxapa.

OnbITHl 10 HAOMIOJCHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeIl.

Ornpenenenue JaBiieHNs BO3/1yXa B Oa/IOHE IITIPUIIA.

OnpIThI, JIEMOHCTPUPYIOIIHNE 3aBUCHMOCTH JIABJICHHUS BO3JyXa OT €ro o0bema
Y HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka TrHUIIOTE3bl JMHEWHOW 3aBUCUMOCTU JUIMHBI CTOJIOMKA SKHJIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIepaTyphl.

Habnronenue naMeHeHrs BHyTPEHHEN YHEPTUM TeJla B pe3yJibTaTe TeIUIonepeiaun
1 paOOThl BHEILIHUX CHII.

Uccnenosanue siBjaeHUs TEMI000MEHA MPU CMEUIMBAHUU XOJOJHOW U ropsiueit
BOJIBI.

OrnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOM TIPH TEIJI00OMEHe
C HarpeThIM METAJUTNYECKUM LIUITUHIPOM.

OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBRA.

HccnenoBanue npoliecca uCnapeHusl.

OmnpeenieHue OTHOCUTEIBHOM BIAXKHOCTH BO3/IyXa.

OmnpeeneHue yaebHOM TETUIOTHI TIaBICHUS JIbJA.

DJleKTpU4YecKre U MATHUTHBIE SBJICHUS

Onektpu3anus Ted. JlBa poja >3IEKTpUYECKUX 3apsioB. BzaumopeicTBue
3apsKeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEWUCTBHS 3apSyKEHHBIX
TE€J OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEKY TEJIAMU).

OnekTpuueckoe mnone. HampsbkeHHocTs  anekTpuyeckoro mons.  [IpuHomn
CYHEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexkrpuueckux 3apsaoB. ODJIEMEHTApHBIM 3JIEKTPUYECKUN 3apsi.
Crpoenne atoma. [IpOBOAHMKM M JTUANEKTPUKUA. 3aKOH COXPAHEHUsS JJIEKTPUUYECKOTO
3apsja.

DIIEKTPUYECKHUMN TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUUYECKOrO TOKa. McTouHnkm
MOCTOSHHOTO TOKa. JIEHCTBUS 3NEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B HKUIKOCTSIX U razax.

OnekTpuueckas 1emnb. Cuiia Toka. DieKTpruieckoe HanpsbkeHue. ConpoTUBICHUE
MPOBOJHUKA. YJIEJIbHOE COMPOTHUBICHHE BellecTBa. 3akoH Oma I ydacTKa LemHu.
[TocnenoBarenabHOE U MapallieNbHOE COSTUHEHUE TPOBOTHUKOB.

Pabota u MOIHOCTh 3NEKTpUUECKOro TOKa. 3akoH Jxoyns—JleHua.
DJeKTpUYEeCKre LeNd U TOTpPeOUTeNnHn 3JeKTpHUecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

10
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IlocTtossHHBIE MarHuTHl. B3amMmonelcTBUE IOCTOSHHBIX MarduToB. Mar"HmTHOE
nosje. MarHuTHoOeE 1oJjie 3eMJIM ¥ €r0 3HaYeHUe JJis KU3HU Ha 3emie. OneIT Dpcrena.
MarnutHoe ToJ€e 3JEKTPUUECKOro Toka. [IpuMeHeHue 3JIeKTpOMAarHuTOB B TEXHUKE.
JleficTBHEe MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEb MTOCTOSTHHOIO
Toka. Mcnonb3oBaHWe — JJIEKTpOJABUIaTreiaed B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Oneitel Dapanes. fBneHue snexkrpomMarHuTHOM uWHAYKOuMH. [IpaBuno Jlenna.
Onektporeneparop. CrocoObl MOTYUYCHHS AIEKTPUUYECKOM SHEPTrUU. DJIEKTPOCTaHIIUU
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu
DIeKTpu3aIus Tel.
JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuuecKas UHIyKIIHSL.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPSAIOB.
[IpOoBOIHUKH W TUSIICKTPUKHU.
MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
W cTOYHUKYN TOCTOSIHHOTO TOKA.
JIeCTBHS ANEKTPUIECKOTO TOKA.
DNEKTPUYECKUN TOK B )KUIKOCTH.
["a30BbIl pa3psia.
N3Mepenue Cuiibl TOKa aMIIEPMETPOM.
N3MepeHune 3eKTpUYECKOTr0 HAPSIAKEHUS! BOJIbTMETPOM.
Peocrar n MarasuH COpOTUBIIEHUN.
B3anmopelicTBre NOCTOSTHHBIX MArHUTOB.
MoaenrpoBaHrue HEBO3MOXKHOCTH PA3CICHHUS MTOJIHOCOB MATHUTA.
MoaenvpoBaHue MarHUTHBIX MTOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHo€ 1oje Toka. DJIEKTPOMarHur.
JlelicTBHE MarHUTHOTO TOJIA HAa TPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelb MOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIAYKIHH.
Omnbitel Dapajes.
3aBUCUMOCTb HaIPABJIEHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BO3SHUKHOBEHMUSI.
DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

JlabopamopHvle pabomul u onvimol
OnbITel O HAOIOACHUIO JICKTPU3ALIUU TEJl UHIYKIIUEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue nedcTBUS 3JIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKH U IUAJIEKTPUKH.
COopka u nmpoBepka paboThI IEKTPUUYECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHie CUIIbI TOKA.

11
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N3Mepenune u peryampoBaHUE HANPSIKCHUSL.

UccnenoBanue  3aBUCHUMOCTM  CWIBl  TOKA, HMAYIIETO  4YE€pe3  pPEe3UCTop,
OT COIIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIaA1 MTOMEPEUYHOr0 CEYECHHS U MaTepuaa.

[IpoBepka npaBuia CIOKEHHS HAMPSHKEHUN IPU OCIEA0BATEIILHOM COCIMHEHUH
IBYX PE3UCTOPOB.

[IpoBepka npaBuia A CHIIBI TOKA NP MAapauIeIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UcCTop.

Ornpenenenne MOITHOCTH JIEKTPUUYECKOrO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTM  CWIBl  TOKAa, MAYLIEr0O 4Yepe3  JIAMIIOUKY,
OT HAIIPSLKCHUS Ha HEW.

Onpenenenue KII/[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUSI TOCTOSIHHBIX MAarHUTOB.

N3yueHre MAarHUTHOTO TMOJS TIOCTOSHHBIX MAarHUTOB MpU HUX OOBEIUHEHHUU
Y pa3JIeJICHNH.

HccnenoBanne AEUCTBUSA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aUMOJACHCTBHS KATYLIKH
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa M HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydeHne neicTBUS MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBaHue u uzydeHue padoThl AJIEKTPOABUTATENS.

N3mepenue KII/] anekTpoaBUratesibHOM yCTaHOBKHU.

OnbITHI IO UCCIIEIOBAHUIO SIBIEHUS AJIEKTPOMArHUTHOW UHAYKIUU: UCCIIEIOBAHHE
M3MEHEHHUM 3HaY€HUs U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

MexaHuveckue siBJeHHSA

Mexannueckoe  aBmkeHue. MarepuanpHag — Touka. (Cucrema  orcuera.
OTHOCUTENBPHOCTh ~ MEXAaHUYECKOTO  JIBUKEHUSA. PaBHOMEpPHOE  NPSAMOJIMHEHHOE
nBwxxenne. HepaBHOMepHoe mpsMoiiiHEHoe aBuxkeHue. CpedaHsis U MIHOBEHHas
CKOPOCTb T€Jla MPU HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMosMHEHOE BKeHHe. CBOOOIHOE Ta/IeHNE.
OmnbiTel ['anunes.

PaBHOMepHOE JBMXKEHUE 1O OKpyXHOCTU. llepuon u dacrora oOparieHwus.
JIunenHas u yriioBast CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHNE.

ITepBbiii 3akoH Hprotona. Bropoiu 3akon Herorona. Tperwmii 3akoH HprotoHa.
[IpyuHLMT CyTIepO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Culla TPEHHS CKOJIbKEHUS, Cuia
TPEHUs MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TsHDKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOIO MaIeHUsI.
JBmxenne rraner Bokpyr Cousnna. IlepBas kocmuueckas ckopoctb. HeBecoMocTh
U TIEPErPY3KH.

12
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PaBHOBecue MarepuasibHOM TOUKH. AOCOIIOTHO TBepaoe Teno. PaBHoBecue
TBEPJOI0 TEJa C 3aKPEIJIEHHOM OCBIO BpalieHuss. MoMeHT cuiibl. LleHTp TsxecTn.

NmMmnynec Ttena. M3meHenue wumnyibca. VMmynsc cuiibl. 3aKOH COXPaHEHUs
uMITyJbca. PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota 1 MomIHOCTb. PaGoTa cun TsbkecTH, ynpyrocTd, TPEHUS.
Cesi3p  sHeprun U pabotrel. [loTeHnManpHass »SHEPrusi Teja, MOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiu. lloTeHnmanbHas sHeprus cxartoud mpykuHbl. KuHernueckas
sHeprusa. TeopemMa O KHHETHYECKOW OJHEPrUU. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
DHEPIUH.

Jlemoncmpayuu

HabGmioneHne MeXaHMYECKOTro JBIKEHHS Tella OTHOCUTENIbHO pAa3HbIX —Tel
oTcyeTa.

CpaBHeHHE ITyTEH U TPACKTOPUI ABUKEHUS OJHOTO U TOT'O K€ T€Ja OTHOCUTEIBHO
Pa3HBIX TEJN OTCUETA.

M3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO IBUYKEHUSI.

HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenue nBUKeHuUs Tena Mo OKPYKHOCTH.

HaOmtogeHne MeXaHUMUYECKUX SBJICHHM, MPOUCXOMALIMX B CHUCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM U YCKOPEHHOM JIBUJKEHUU OTHOCUTENIBHO KaOMHETa
buzuKu.

3aBUCHUMOCTb YCKOPEHUS T€Ia OT MACChl TEJA U IEWCTBYIOIIEH HA HETO CUJIBI.

Habmronenne paBeHCTBA CHIT IPU B3aUMOJCHCTBUM TE.

M3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKCHUH.

IIepenaua uMmiryibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOICHCTBHUH TEII.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJACHCTBHM.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

HabnroneHne peakTUBHOTO ABUKEHHUS.

CoxpaHeHHE MEXaHUYECKON IHEPTUU IPU CBOOOAHOM IMaJCHUHU.

CoxpaHeHHME MEXaHMYECKOM DJHEpPruuM IpH JBWKEHUM Teja IOJ JEHCTBUEM
MPYKUHBIL.

JlabopamopHvie pabomwi u onvimol

KoHcTpyrnpoBaHue TpakTa JJis pa3roHa v TadbHEHIIIETO paBHOMEPHOTO JBUKCHUS
IapyuKa WA TEICKKH.

Omnpenenenre cpemHeld CKOPOCTH CKOJIbKEHUS OpyCKa WM JBWIKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Ompenenenre yCKOPEHUS Tela MPU PAaBHOYCKOPEHHOM JBIKEHUU T10 HAKJIOHHOU
TUTOCKOCTH.

UccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HaYaJIbHOM CKOPOCTH.

13
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[IpoBepka rumoTe3bl: €ciu MNpU PABHOYCKOPEHHOM [BHKEHHU O€3 HadajabHOU
CKOPOCTM IIyTH OTHOCSTCSI Kak psJ HEYETHBIX 4YMCEJ, TO COOTBETCTBYIOIINE
IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CWJIbI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAaJIbHOTO
JABJICHUSL.

Onpenenenue ko3 purmenTa TPEHUS

CKoJIbXeHUsl. OTnpe/ienieHne )KeCTKOCTU MPYKUHBI.

Omnpenenenrie paOOTbl CHJIBI TpPEHUs TMpPU PAaBHOMEPHOM JBIDKEHUHM —Tela
10 TOPU30HTAIIBHON TOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH IMPHU MOABEME I'py3a C HUCIOIb30BAHUEM
HEMOJBM)XHOT'O U MOABUKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXPAHEHUS SHEPTHH.

MexaHnnuyeckue KoJ1e0aHUs U BOJTHbBI

KonebarenpHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMI: Mepuo,
4acToTa, aMIuITyaa. MaremaThdecknii W MNPYKUHHBIM MasTHUKU. [lpeBpameHue
SHEPIrUU NP KOJIeOATETbHOM JBUKEHHH.

3aryxatouue kosieOanus. BeiHykneHHble kosiebanus. Pe3onanc. Mexanunueckue
BOoJIHBL. CBOICTBA MeXxaHWYeCKUX BOJH. [IpojonbHble M monepedHble BONHBL JlnnHa
BOJIHBI U CKOPOCTb €€ pacIpOCTpaHeHUs. MexaHW4yecKue BOJIHBI B TBEPAOM TeEIE,
CEHCMHUYECKUE BOJIHEI.

3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. MTHGpa3ByK U yIbTpa3BYK.

Jlemoncmpayuu
Habmionenue xonebanuii Tel Mo ASHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTH U Ha TMPYKUHE.
HabGmnrofgenue BoIHY ) ACHHBIX KOJI€OaHU U pe30HaHCa.
Pacrnipoctpanenue mpo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI1 pe30HAHC.

Jlabopamophwvie pabomwi u onvimsl

OmnpeneneHue 4acTOThI U NMepUojia KojaeOaHui MaTeMaTHYECKOr0 MasTHHKA.

OmnpeneneHue 4acTOThl U MEpUOIa KoJeOaHU NPy KUHHOTO MasiTHUKA

HccnenoBanre 3aBUCMMOCTH TEpUOJia KOJeOaHUN MOJBEIICHHOTO K HUTU Tpy3a
OT JITMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TepHofa KoJeOaHWW TPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MepHoJia KojaebaHul Tpy3a, MOABEHICHHOTO K HUTH,
OT Macchl rpysa.

OneITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTH MepuoAa KoieOaHWi MTPYKUHHOTO
MasTHUKA OT MAcChl Ipy3a M KeCTKOCTHU MPY>KUHBI.

N3mepenune ycKopeHusi CBOOOIHOTO MaJICHHUS.

14
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DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE noJe. DNeKTpOMarHUTHbHIE BOJIHBI. CaoiicTBa
ANIEKTPOMArHUTHbIX  BOJH. Illkama »3aexkTpomMarHUTHBIX BOJH. lcmosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJH JIJISi COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoJCTBA 3JIEKTPOMArHUTHBIX BOJIH.
BoJitHOBBIE CBOWICTBA CBETA.

JlabopamopHwvie pabomwi u onvimol
N3yyeHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO Tene(oHa.

CeeTroBbIe SIBJICHUA

JlyueBas mopmenp cBera. Mcrtounuku csera. lIpsmosimHENHOE pacnpocCTpaHEHHE
ceera. 3armenus Connua u Jlynel. Otpaxkenuwe cBera. Ilnockoe 3epkano. 3akoH
OTpPa’KECHHUSI CBETA.

[Ipenomnenne cBera. 3akoH mpeinoMiieHHs cBeta. [lomHOe BHyTpeHHee
oTpaxkeHue cBera. Mcrnonb30BaHUWE MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xox nyuedt B nuH3e. OnTuyeckas cucrema (¢oToarrmapata, MUKPOCKOIa
u Teneckona. ['1a3 kak ontuyeckas cucrema. biim3opyKoCcTs U 1adbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. CliokeHHe CrieKTpaIbHbIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssmMonuHEerHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTuuecknii CBETOBO/I.
Xoj nyuyel B coOuparoniei JInH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonmyuenne n300pak€HUi ¢ TOMOIIBIO JINH3.
[TpuHuun necTBus goTtoanmnapara, MUKPOCKOIIA U TEJIECKOTA.
Monpenb riasa.
Pa3noxxenue 6eoro cBeta B CIIEKTP.
[Tonyuenue 6eoro cBeTa MpH CJIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHvle pabomul u onvimol
HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaKEHUs CBETOBOTO JIyda OT yTIJia MaJICHHUS.
N3yuyenue xapakTepucTuk u300pakeHus IpeIMeTa B IIIOCKOM 3epKale.
HccnenoBanne 3aBUCMMOCTH yIJIa MPEJIOMJICHUSI CBETOBOTO JIyda OT yTIJia MMaJICHUs
Ha TPaHULIE «BO3TYyX—CTEKIION.
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[Tonyuenne n300paskeHU C TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenue (OKYCHOTO pACCTOSIHUSI W ONTHUYECKOW CHJIBI CcOOUparomieit
JuH3b1. OTBITHI IO Pa3JI0’KEHUI0 0ETI0TO CBETa B CIIEKTP.

OnBITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUH Y€pE3 1BETOBHIC

(GUIBTPBIL.

KBanToBbIC sIBJICHUA

Oneitel  Pesepdopaa u miianerapnas mozenb aroma. Mogenbs aroma bopa.
Hcnyckanue u norsoiieHue ceeta aroMoM. KBautel. JInHeuaTeie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinyderus. CTpoeHre aTOMHOTO sijpa.
HyxiionHast mozaenb atoMHoOro sapa. M3oronsl. PagnoaktuBHelie npeBpaienus. llepuon
noJiypacrnaia aTOMHBIX SIJED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YUCEN. DHEPrus
CBSA3M aTOMHBIX sfep. CBs3p Macchl M 3HEpruu. Peakiuu cuHTE3a W ACNICHUS SAEp.
Nctounuku 3neprun CosHIa U 3BE3/I.

AnepHas osHepreruka. JleWcTBUS paguOAKTHBHBIX HW3JIYYEHH Ha IKUBbIC
OpPTraHU3MBI.

Jlemoncmpayuu
CrekTpbl U3Ty4EHHUS U TOTJIOLICHUS.
CrexTpsl pa3IM4HbIX Ta30B.
CnekTp BoAOpoOAa.
HaGmonenne TpexoB B kamepe BuiibcoHa.
PaboTa cueTunka HOHU3UPYIOIIUX U3ITyUYEHUH.
Perucrpanus usinydyeHus: IpUPOJHBIX MUHEPAIOB U MMPOAYKTOB.

JlabopamopHvle pabomvl u onvimol

HabroneHne CruioniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanne TpPEKOB: M3MEpPEHUE SHEPTMHM YACTHIBI MO TOPMO3HOMY ITyTH
(o dotorpadusam).

H3mepenne paaroakTUBHOTO (OHA.

IHoBTOPHUTEJIBLHO-0000 1A IIIMH MOLYJIb

[ToBTOpUTENEHOOOOOIIAIOMIMI MOAYJb MpeIHAa3HAYeH IJIs CHCTEMaTU3aluu U
0000IIeHHs PEAMETHOTO COJCPXKAHUS U OTbITA NEATEIHHOCTH, MPUOOPETEHHOTO MPH
U3yYeHHH BCETro Kypca (U3HKH, a TakkKe [ TOJATOTOBKA K OCHOBHOMY
TrOCyJapCTBEHHOMY JK3aMeHy M0 (U3UKe s OOyYaromuXcs, BBIOPABIIMX 3TOT
y4eOHBI TPeMET.

[Ipy w3y4eHWH NaHHOTO MOMYJSI PEATU3YIOTCS W CHCTEMAaTHU3UPYIOTCS BUIBI
ACSITENPHOCTA, HAa OCHOBE KOTOPBIX OOECIEeYMBACTCS JOCTIKEHHE TMPEAMETHBIX
U METalpeJIMETHbIX  IUIAHUPYEMBbIX  pe3yJabTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHE HAay4HbIX METOJIOB HCCIIEJOBAHMS
SIBIICHUH MPUPOJIBI U TEXHUKHU, OBIIAJICHHE YMEHHUSIMH OOBSICHATH (DU3MUECKUE SIBICHUS,
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IIPUMEHSISL TIOJyYEHHBIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM 4YHCIE KayeCTBEHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBHO JEATENBHOCTHBIM XapakTep AAHHOTO MOXYJSA PEAIU3YETCA 3a
CUET TOT0, YTO O0YYaIOUINECs BBIMTOIHAIOT 33/IaHUS, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU PAclo3HABATh MU HAYYHO OOBSICHATH (PU3MUYECKUE
ABJIEHUS B OKPYXKAIOIIEH NPUPOJE U TOBCETHEBHOM )KU3HH;

UCTOJb30BaTh HAay4YHbIE METOJbl HUCCIENOBaHMUS (PU3UUECKUX SBJICHHUMH, B TOM
YUCJIE IJIA POBEPKU THUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOOB;

OOBSACHATh HAay4yHblE OCHOBBI HamOOJee BaXXHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, IPAKTUYECKOIO HCIIOIb30BaHUA PaA3JIMYHBIX HMCTOYHHUKOB
DHEPIMM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
DHEPIHUH.

Kaxnas u3 TeM JaHHOrO MOJyJsl BKJIIOYAET SKCIEPUMEHTAIBHOE HCCIIEIOBAHUE
o0oO0mmaroniero xapakrepa. MoJysb 3aBeplIaeTcsl MPOBEACHUEM JIUATHOCTUYECKON
Y OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00111eT0 00pa30oBaHusl.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne (u3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsS HaIPaBJIEHO
Ha JIOCTM)KEHHE JIMYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

B pesynbrare msyudeHuss pusukm Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
y oOyuatoierocsi 0yayT cpopMHUpOBaHbBI CIETYIONINE TUYHOCTHBIE PE3YJIbTAaThl B HACTH:

1) naTPHOTH4YECKOr0 BOCIIUTAHMS:

IIPOSIBJIEHUE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
buznyecKoil HayKu;

[EHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCHICKUX YUYEHBIX(DU3HUKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXICHHUU OOIECTBEHHO-3HAUUMBIX
M JTHUYECKUX MpoOJeM, CBSA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

OCO3HAHUE BaXKHOCTH MOPAIbHOITUUECKUX IIPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

3) 3¢TeTHYEeCKOT0 BOCIIUTAHUSA:
BOCIIPHSTHE OCTETUYECKUX KaueCcTB (U3MYECKOM HAYKU: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OCO3HAaHWE LIEHHOCTU (PU3MYECKOW HAyKHW KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUIIIEW COCTABIISIOMIEH KYJIbTYPBI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HHTEpeca K HCCIIEJOBATEIbCKOM
NEATEIBbHOCTH,

5) popMupoOBaHUSA KYJbTYPbI 310POBbSI 1 IMOLUOHAJIBLHOI0 0JIArONOJIyYMSI:
OCO3HaHWE IIEHHOCTH Oe3omacHoro o0Opa3a KWU3HU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXHOCTH TpaBUJI 0€30IMacCHOTO TMOBEIEHUS HA TPAHCIIOPTE,
Ha JI0pOorax, ¢ AJICKTPUICCKUM U TETUIOBBIM 000PYI0BAaHUEM B JJOMAIITHUX YCIIOBHUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHMH, NMPHU3HAHWE CBOETO MpaBa Ha ONIMOKY
M TaKOTO e MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCIIUTAHUS:

AKTUBHOE YYacTUE€ B PEIICHUM MPAKTUYECKHX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHU3allMM,  HACEJIIEHHOTO  IyHKTa,  POJHOrO  Kpas)
TEXHOJIOTUYECKOW W COIMAIbHOW HaIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHUCIE H
bu3NYecKrX 3HAHU;

WHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (PU3UKOI;
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7) 3K0JI0THYECKOT0 BOCIIUTAHUSA

OpUEHTAIMs Ha NMpUMEHEHUEe (DU3NUECKUX 3HAHUM NJIs pelieHus 3a7a4 B 00JacTu
OKpYXarllel Ccpeapl, IUIAHUPOBAHUA TOCTYNKOB M OLIEHKM MX BO3MOXHBIX
MOCJICACTBUHN ISl OKPYIKAIOIIEH CPEbI;

OCO3HAHHUE II100aTLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U IyTei UX pelIeHus;

8) anpanTanuu K N3MEHANIUMCS YCJIOBUSIM COIMAIBLHOI U MPUPOIHOI Cpebl:
MOTPEOHOCTh BO B3aMMOCHCTBHH IIPH BBHITTOJHECHUN HCCIICIOBAHHN U IIPOCKTOB
(bU3MYeCKOi HAIPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JPYTHUX;
MOBBIIICHUE YPOBHS CBOSH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATCIBHOCTD,
NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHWHA, B TOM dYHCJIC (OPMYIUPOBATH
UJIEN,
MOHATHS, TUIIOTE3bI 0 PU3NYSCKUX 00BEKTAX U ABJICHUSIX;
OCO3HaHHUE Je(PHUIIMTOB COOCTBEHHBIX 3HAHMH M KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;
TUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHWH HOBBIX (DH3WYECKUX 3HAHUM;
CTpEMJICHWE aHaJM3UPOBATh W BBISIBIATH B3aUMOCBS3H TIPUPOIBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3MUCCKUX 3HAHHM;
OIICHKA CBOMX JICWCTBHM C YUCTOM BJIMSHUS Ha OKPYIKAIOIIYIO CPETy, BOBMOMXKHBIX
r7100a1bHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare m3yueHus ¢U3MKM HAa YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS
y oOyuaroierocs: 0yayT cpopMUpOBaHbI METAPEAMETHBIE PE3yJIbTaThl, BKIIOUAIOIINE
MO3HABaTEeIIbHbIE  YHHUBEpPCAJbHBIE  yueOHBIE  JCHCTBUS,  KOMMYHUKATHBHBIE
YHUBEpPCATbHBIC yUeOHbIC JECHCTBUS, PETYIISITUBHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBHS.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe NeiCTBHUS
ba3oBble 1ornueckue aeicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHHUI);

yCTaHABJIMBATh  CYIIECTBCHHBIH  TPHU3HAK  KJIACCH(PUKAIMHA,  OCHOBAHUS
JUTst 000OIICHUS U CPAaBHEHUS,

BEISIBIISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBIISITh TTPUYUHHOCIICJICTBEHHBIC CBSI3W TPH HU3YYEHUU (U3UYECKUX SBICHUM
U TIPOIECCOB, MPOBOJNUTH BBIBOJBI C MCIOJIB30BAHUEM JICTyKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIFOUCHHH, BBIBUTATh TUIIOTE3BI O B3aUMOCBSI3IX (PU3NUECKUX BEITUIHH;

CaMOCTOATENLHO BBIOMpATh CHOCOO perieHus: y4deOHo (u3uyeckon 3amaun
(cpaBHEHHE HECKOJIBKUX BapHaHTOB pEIIEHHUs, BBHIOOP HamOoJiee MOAXOMISIIETO C
Y4E€TOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTECPHUEB).

ba3oBbie uccienoBare/IbCKue JelCTBUSA:
HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJIGILOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUI,
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IPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIAHY ONBIT, HECIIOXHBIN
bu3NYeCcKUil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (DU3UUECKOTO SIBJICHUS;

OLICHUBATh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh WH(OPMAIIMIO, MOJYYEHHYIO B
X0/ UCCIIeIOBAHUS U HKCIIEPUMEHTA;

CaMOCTOSITENNbHO (D OpMyIHpOBaTh O0O0OOIIEHMST ¥ BBIBOABI 10 peE3yJbTaTaM
MIPOBEICHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PUINYECKUX IPOILIECCOB,
a TaKXKe BBABUTAaTh MPEANOIOKEHUS 00 UX pa3BUTHM B HOBBIX YCIOBHAX
U KOHTEKCTax.

PaGora c nnpopmaunmeii:

OPUMEHSTh PA3JIUYHBIE METOJIbI, WHCTPYMEHTHI U 3alpoChl TPH TOUCKE
U 0TOOpe MHPOpPMAIUU WM JAHHBIX C YYE€TOM MpEIIOKEHHOUW y4eOHOH (u3mueckoi
3aj1auu;

aHAJIM3UpPOBaTh, CHUCTEMATHU3UPOBATh U  HMHTEPIPETUPOBATH  MH(OPMALIHIO
pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (QopMy MpeAcTaBieHHs HHPOpMaALUU
U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, JuarpaMMaMi, MHOU
rpadukoit 1 ©X KOMOWHAIIASMH.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE yueOHbIE JeiiCTBHS
Oo0wmenue:

B X0JIe OOCYXICHHUs Y4yeOHOro MmaTepuaiia, pe3yJbTaToB JIa0OpaTOPHBIX pPadoT
¥ TPOCKTOB 3aj7[aBaTh BOIPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMbl M BBICKA3hIBATH
UJIeW, HAIICJICHHbIE Ha pelIeHHWe 3aJauyu U MoJJepkKaHue OJaroxenaTeIbHOCTH
OOIIECHU,

CONOCTABJISATb CBOU CYXKJICHHUS C CYXICHUSMH APYTMX YYacCTHUKOB JIMAJIOra,
OoOHapyKUBaTh PA3JINUME U CXOJCTBO MO3UITUH;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTaBIATh PE3YNbTAThl BBIMOJHEHHOTO (PU3MYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA).

CoBMecTHasI 1eSITEJILHOCTD (COTPYAHUYECTBO):

MOHUMAaTh ¥ WCIOJIh30BAaTh MPEUMYINECTBA KOMAHIHOW ¥ WHIWBHUIYyaIbHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYecKoi poOIeMbl;

MPUHUMATh IIEJM COBMECTHOW JIEATECIILHOCTH, OPraHW30BBIBATH JCHCTBHUS 1O €€
JOCTIKEHHUIO: PACIPeACNIATh POJIH, 00CYXAaTh MPOIECCHI M PE3ybTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTHIasi KAYSCTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMAH]IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMUMH TPOAYKT IO KPUTCPHSIM,
CaMOCTOSATEILHO C(OPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.
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PerynsitTuBHbIe YHUBepCaJbHbIE Y4eOHbIE JeHCTBUA
Camoopranu3anus:

BBISIBIISITh TIPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHUTyalusX, TPeOYyOIIUX
TS perieHus: GU3NIecKuX 3HAaHUMH;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXO0/aX MPUHATUS PEIICHUN (MHIMBUIyATbHOE,
MPUHSTUE PEIICHUS B TPYIINE, MPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSATENILHO COCTABJISITh AITOPUTM peIIeHUs] (HU3NIECKON 3a7aur WM TJIaHa
WCCJICIOBAHMSI C YYETOM HMEIOIINXCS PECypCcOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BApUAHTHI PEIICHUA;

MPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIBb:

JaBaTh OIEHKY CUTYAIIMH U MPeJiaraTh TUIaH €€ U3MCHECHHUS,

OOBSCHATh TMPUYUHBI JOCTIKEHUS (HEIOCTHUKEHUS) PE3YJIbTATOB JESITEIHHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JCATCIBHOCTH (B TOM 4YHCIIE B XOJ BBINOJTHCHUS
(GU3UYECKOr0 HCCIENOBAaHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOATENLCTB,
W3MCHUBIINXCS CUTYaIlu, YCTAHOBIIEHHBIX OMIMOOK, BOSHHUKIITNX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yNbTATa IEJIN U YCIOBHUSIM.

IMOLHOHAIBHBIA MHTEJIEKT:
CTaBUTb c€0s HAa MECTO JpPYroro 4ejIoBeKa B XOJ€ CIOpa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro.

IIpunsiTue cedst M APyrux:
NpU3HaBaTh CBOE TMPaBO Ha OMMOKY TNpHU pElIeHHH (PU3NYECKux 3amad
WJIV B YTBEPKJICHUSAX HA HAYYHBIC TEMbI U TAKOE K€ MIPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3ynbTaThl OCBOCHHUS MPOrpaMMbl MO (PU3MKE K KOHIY OOydeHHUs
B 7 KJIacce:

[IpenmeTHpie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS YMECHHIA:

UCIIOJIb30BaTh TMOHATHUS: (PU3WYECKUE M XUMHUYECKHE SIBJICHUS, HaOJIOZCHUE,
AKCIIEPUMEHT, MOJIENb, THUIOTE3a, CAUHUIIBI (DHU3UYECKUX BEJIMYWH, aTOM, MOJEKYJa,
arperaTtHble COCTOSIHUS BellecTBa (TBEpJOe€, JKHUAKOE, ra3000pa3HOE), MEXaHUUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOACHCTByIOIIas cui, aepopmanus (ympyras, IJIaCTHYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuate sBieHUS (qudQys3us, TEIIOBOE IBWKCHHE 4YaCTHI[ BEIECTBa,
paBHOMEPHOE JIBMKEHHE, HEPABHOMEPHOE JIBIXKCHHE, MHEPIIMS, B3aUMOJICHCTBUE Te,
paBHOBECHE TBEPJbIX TeJl C 3aKPEIJICHHOW OChIO0 BpallleHUs, Iepefada aBJICHUS
TBEPJBIMH TEJIaMH, XKUIAKOCTIMHU M razaMu, aTMoc(epHoe N1aBlieHue, MJIaBaHUe Te,
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NPEBPAILICHUS] MEXaHUYECKOW 53HEPruu) MO OINHUCAHMIO HUX XapaKTEepHBbIX CBOWCTB
Y Ha OCHOBE ONBITOB, JJEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (U3UYECKUX SBJICHUM B OKPYKaIOIIEM
MHUpE, B TOM 4YHClIe (U3UYECKUE SBJICHUS B MPUPOJE: NPUMEPHl JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTAMU B >KMBOW W HEXKHUBOM NPUPOJE, ICUCTBUE CHIIBI TPEHUSA
B INPUPOJEC M TEXHUKE, BIUSHUE aTMOC(HEpPHOro HaBICHUS HA JKUBOM OpPraHu3M,
MJIaBaHuE pbIO, phlUaru B TEJE YeIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y
B y4e€OHYIO, BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SBJICHUM;

ONKCHIBATh M3YyYECHHBbIE CBOWCTBA Tl M (DU3UYECKUE SIBJICHUSA, HCIOIb3Ys
dbuznyeckre BeIUYMHbI (Macca, 00beM, MNIOTHOCTh BEIIECTBA, BPEMs, IMyTh, CKOPOCTbh,
CpEeIHsisi CKOPOCTb, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUJIa TPEHHUS, JaBICHUE
(TBepzioro Tena, KWJKOCTH, Ta3a), BBITAJKWBAIONIAs CHJIA, MEXaHMYeckas pabdorta,
MOIIIHOCTh, IUJIEYO CHJIbl, MOMEHT CHWJbL, KO3(P(QUUIHUEHT TOJE3HOro JeHCTBUSA
MEXaHU3MOB, KMHETHYECKas W IMOTEHIMaJIbHAsl DHEPrusi), NPy ONMUCAHUU TMPABUILHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOJIB3yEMbIX BEJIMUWH, MX 0003HAYCHUS U EIUHUIIBI
(U3MYECKUX BEJIWYUH, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JIPyTMMH BEJIMYMHAMU, CTPOUTH TIpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(U3UYECKHUX BEIIMYHH,

XapaKkTepu30BaTh CBOMCTBA TN, (U3NYECKUE SIBICHUS M MPOLECCHI, HCIONb3YS
npaBuia CIOXKEHHsI cuil (BIOJb OJHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, TpaBWIIO paBHOBECHs pblyara (0JI0Ka), «30JI0TOE MPaBUIO» MEXAHHKH,
3aKOH COXpPaHEHUs MEXaHWYECKOM DSHEpPruM, MpU O3TOM [JaBaTh CIIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alMCHIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;

OOBSACHATH (PU3MYECKUE SIBJICHUS, NPOLECCHl U CBOMCTBAa Tell, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHWE M3 |—2 JIOrMYECKHX IIaroB C
UCIOJIb30BaHUEM 1—2 M3y4YeHHBIX CBOWMCTBA (DU3UUECKUX SBJICHUN, PU3NUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemarh pacueTHble 3amadd B 1—2 meWCTBHsI, MCTIONB3YS 3aKOHBI U (DOpPMYIIBI,
CBsA3bIBatOUIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHall3a YCJIOBHUS 3aJlayu
3aMMChIBATh KPATKOE YCIOBUE, MOACTABIATH (U3MUYECKUE BETUYUHBI B (HOPMYJIBI U
MPOBOJIUTh PACUYEThl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE ISl PEIICHUS
3aJ1a4, OLEHUBATh PEATUCTUYHOCTD MOIYYEHHON (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIUA (PUIUYECKUX
METO/IOB, B OINMCAaHUU HCCJIEJOBAHMS BBIIEIATh MPOBEPIEMOE MPEANOTI0KEHHUE
(rumoTe3y), paszidyaTh W HHTEPHPETUPOBATH IMOJYUYEHHBIH pe3ysbTaT, HAXOAUTh
OLIMOKU B XOJI€ ONBITA, TPOBOJIUTH BBHIBOJIBI [0 €0 Pe3yJIbTaTaM;

IPOBOJUTH ONBITHl [0 HAOMIOACHUIO (PU3WYECKUX SBJICHUM WIH (PU3MUECKHUX
CBOMCTB Ten: (OpMYIMPOBATH MPOBEPSiEMbIE MPEIIONIOKEHUSI, COOUPATh YCTAaHOBKY
U3 TPEUIOKEHHOTO O00OpYyIOBaHUs, 3alMMCHIBATH XOJA OMbITa W (OPMYIHPOBATH
BBIBOJIBL;
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BBINIOJIHATD TPSIMBIE W3MEPEHUs PACCTOSIHUS, BPEMEHH, MacChl Tena, o0bema,
CWIbl W TEMIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB,
3alMChIBaTh IMOKa3aHUs MPUOOPOB C YYETOM 3a/JaHHOM aOCOIIOTHOW MOrPEeUIHOCTH
U3MEPECHU;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJAHOW (PM3MUECKOU BEIUYHUHBI OT JPYrou
C  HCHOJIb30BAaHUEM  IPSAMBIX HM3MEPEHUM  (3aBUCHUMOCTH IIyTH  PABHOMEPHO
JBUKYILErocsl TeJla OT BPEMEHH JBWKEHUS Tela, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca
Tena, KauyecTBa OOpaOOTKM MOBEPXHOCTEH TeJl M HE3aBUCUMOCTH CUJIbI TPEHHSI OT
IUIOIAAN CONPHUKOCHOBEHMS TeJl, CHWJIBl YIPYTOCTH OT YJUIMHEHHUS IIPY’KHHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT OOBbEMa TMOrPY)KEHHOM 4YacTh Telda M OT IUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TIJIyOWMHBI, Ha KOTOPYIO
MOTPYKEHO TENO, YCIOBUM IUIaBaHUS TeJ, YCIOBUW paBHOBECUs pblyara U OJIOKOB,
y4acTBOBaTh B IIJJAHUPOBAaHUM Y4YEOHOIO HCCIIEIOBaHUS, COOMpaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUS, CIEAysl MPEIIOKEHHOMY IUIaHy, (PUKCHpPOBATh Pe3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIIMYMH B BUJIE NMPEMJIOKEHHBIX TaOIUL U
rpa(uKoB, IPOBOJAUTH BBIBOJIbI 110 PE3yJIbTATaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEJIWYMH (IJIOTHOCTH BEIIECTBA
JKUIKOCTH W TBEPIAOrO Teja, CUIa TPEHHUS CKOJBXEHHS, JaBICHUE BO31yXa,
BBITAIKMBAIOIIASl CHUJIa, JCHCTByroIas Ha TMOTPYKEHHOE B JKHAKOCTh TEJo,
KOO (PUIIMEHT MOJE3HOTO JEUCTBUSI MPOCTBIX MEXAHU3MOB), CJIEAys MPEI0KEHHON
WHCTPYKLMU: TPU BBIIOJHEHUH U3MEPEHHUI COOMPATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYMCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOnrofaTh MpaBuja TEXHUKM O€30IIacHOCTU IpU padoTe ¢ J1abopaTOPHBIM
o0opyIoBaHUEM;

UMETh TMPEACTaBICHUE O NPHUHIMNAX JAEUCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECBhI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMECS COCYJbl, OapomeTp,
pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;

XapaKTepHU30BaTh NPHUHIMUIBI JEHCTBUSA H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C HUCIOJIb30BAHUEM HMX OMHUCAHUs (B TOM 4YHCIIE: MOIIIMITHUKU, YCTPOHUCTBO
BOJIONIPOBO/IA, THAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOM HAaCOC,
apeoMeTp), UCIONIb3ys 3HAaHHSA O CBOMCTBaX (PU3MUECKHUX SIBICHUH UM HEOOXOAMMBbIE
(bu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MPAKTUYECKOIO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUNW B TIOBCETHEBHOM JKM3HM JJisi OOecredeHUs
0e30macHOCTH IMpu OOpalleHUH C NpuOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs 3J0pOBbsi U COOJIIOJIEHUS HOPM O3KOJOTMYECKOrO IOBEJAEHUS B
OKpY>KarolleH cpele;

OCYIIECTBIISITh OTOOpP HMCTOYHUKOB HH(pOpMaiu B VHTepHETE B COOTBETCTBUU
C 33JaHHBIM ITOMCKOBBIM 3aIpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUM U IyTEM
CPAaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIACIATh HHPOPMALUIO, KOTOpas SBISETCA
MPOTUBOPEUUBON UM MOXKET OBITH HEJOCTOBEPHOI;
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UCIIOJIb30BaTh IPU  BBINOJIHEHUM YYEOHBIX 3aJaHUll  HAYYHOIOMYJISIPHYIO
JIUTEPATypy (U3UUYECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepHalbl, PECypChbl CETH
WuTepHer, BHaaeTb NpuUeMaMu KOHCIIEKTHPOBAHMsSI TEKCTa, MpeoOpa3oBaHus
uH(OpPMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHbIE M YCTHBIE COOOIIEHHS] HA OCHOBE
2-3 UCTOYHUKOB MH(OPMALIMU, B TOM YHCIIE MYOIUYHO IPOBOJUTH KPATKUE COOOIIEHNUS
O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, MpPH 3TOM TIPaMOTHO
UCIIOJI30BaTh W3YYEHHBIM MOHATUWHBIA anmapar Kypca (U3UKHA, CONPOBOXKAATH
BBICTYIUICHUE IIPE3CHTALlUEH;

OpU  BBIIOJHEHUM YYE€OHBIX TPOEKTOB M  HCCIEIOBaHUM  pacmpenensiThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IOCTABJICHHBIMH 3aJadyaMid, CICAUTH 3a
BBINIOJIHEHUEM IUTaHa JCHCTBUM, OLEHUMBATh COOCTBEHHBIM BKJAJ B JACSITEIBHOCTH
IpylNIbl, BBICTPaUBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, YUYWTBHIBAas MHEHHE
OKPY’KAIOLIUX.

[IpeameTHBIC pPE3ynbTaTHl OCBOCHHS MPOTPaMMbI MO (PU3MKE K KOHIY OOydeHHUS
B 8 Kiacce:
[IpenMetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JIOJKHBI — OTpakaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIONIUXCS YMEHHUIA:
MCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE IBUKEHUE aTOMOB
Y MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBAa, KPUCTA/NIMUECKUE U amop(HBIe Tena,
HACBIIIICHHBIN U HEHACHIIIIEHHBIN T1ap, BJIAKHOCTh BO3/IyXa, TEMIIepaTypa, BHyTPEHHSS
DHEPrus, TEIUIOBOW JABUIATENb, JJIEMEHTAPHBIA AJIEKTPUUYECKUMN 3apsjl, JIEKTPUUECKOE
10Ji€, MPOBOJIHUKHU U JUAIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE TIOJIE;
pasnuyarh siBJICHUS (TEIUIOBOE PACIIMPEHHUE U CKaThe, TEIUIoNepeaaya, TErIoBoe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJICHUS, WCIAPEHUE, KOHJEHCAIMS,
IJIaBJICHUE, KpUCTaJUIU3aUs (oTBEpaEBaHuUE), KHUIICHUE, TerJionepeaaya
(TerIONPOBOAHOCTh, KOHBEKIIUS, WU3JIYUEHUE), DJEKTpU3alUs Tel, B3aUMOJICHCTBUE
3apsioB, JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aMMOJIECHCTBUE
MarHuTOB, AEHCTBHE MArHUTHOTO MOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas
WHIYKIMSA) 10 ONUCAHUI0O HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHHUE;
pacmo3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3UYECKUX SBJICHHM B OKPYKAIOIIEM
MUpEe, B TOM 4HcCie (U3UUECKUE SIBICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSHKCHUE
U KalnWwUISpHBIE SBJICHUS B MPUPOJE, KPUCTAUIBI B Tpupone, uznydeHue CouHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHeEra,
AIEKTPUUECKHE SIBIICHUS B aTMOC(EpPE, IEKTPUIECTBO KUBBIX OPraHN3MOB, MAaTHUTHOE
noJie 3eMiiu, Jpeid MoIoCcoB, POJIb MATHUTHOTO MOJIS IS )KM3HU HA 3eMJie, MOJISIPHOe
CUSIHUE, TpPU OTOM TIEPEBOJUTh MPAKTHUYECKYIO 3ajlayy B Yy4eOHYIO, BBIJCIATh
CYIIIECTBEHHbBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX SIBJICHUM;
ONUCHIBATh M3YUYEHHBIE CBOMCTBA Tel W (PUBUYECKUE SIBJICHUS, HCIOIL3YS
(dbuznyeckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEILIOTHI,
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yAenbHasl TEIUIOEMKOCTh BEIIECTBA, YJIeJIbHAS TEIUIOTa IJIABJICHUS, yACIbHAsl TEIIOTa
napooOpa3oBaHus, yJeidbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PPHUIIMEHT MOJIE3HOTO
JNEUCTBUSI TEIUIOBOM MAIIWHBI, OTHOCHUTEIBHAS BJIAXKHOCTH BO3AYyXa, JJIEKTPUUYECKHUI
3apsiji, CUJia TOKA, SJIEKTPUUECKOE HAIPSKEHHE, CONPOTUBRIICHUE MPOBOJIHUKA, YIEIbHOE
CONPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTH JEKTPUUECKOTO TOKA), MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUYECKHN CMBICI HCIOJIb3YEMBIX BEIWYUH, O0O3HAUCHUS
U eIUHUII (U3UYECKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIWYUHAMH, CTPOUTH TpaduKd HU3YUYEHHBIX
3aBUCUMOCTEHN PU3NYECKUX BEIUUMH;

XapaKTepHU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBJICHHUS U MPOIECCHI, UCIIONIb3Ys
OCHOBHBIC TOJIOKEHHSI MOJIEKYISIPHO-KMHETUUYECKOM TEOpPUM CTPOCHHS BEIIECTBA,
MIPUHIINAI CYTIEPIIO3UIUH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,

3akoH OMa aJis ydacTka uenu, 3aKoH J[oyins-JIeHia, 3akOH COXpaHEHHs! SHEPTUH,
P 3TOM YMETh (POPMYITHPOBATH 3aKOH M 3aMUCHIBATH €0 MaTEMaTUYECKOE
BBIpaKEHUE; OOBSCHATh (PU3MUECKHE MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalui IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISITH
MPUYMHHO CJIEACTBEHHBIE CBS3H, CTpOUTH OOBsICHEHHE u3 12
JIOTUYECKUX IIaroB ¢ HCMOJIb30BaHWEM |—2 HU3y4EHHBIX CBOMCTBA
buU3NYeCKUX SIBICHUM, (PU3NYECKUX

3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacueTHble 3a7add B 2—3 NEWCTBHSI, MCIONB3YS 3aKOHBI U (HOpPMYIIBI,
CBs3BIBAIONNE (U3MUCCKHE BEIMYMHBI: HAa OCHOBE aHajiW3a YCJIOBHS 3aJa4d
3aMUChIBATh KPaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX Uil pElIeHUs 3ajayw,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IJIS €€ PeUIeHUs, MPOBOAUTH PACUEThI U
CpaBHUBATH MOJYYCHHOE 3HAYCHHE (PU3NUECKON BETUIMHBI C U3BECTHBIMH JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3UIECKUX
METOJOB,  HWCIIOJb3Yysl  ONUCAHUE  MCCIEAOBAHUA,  BBIACIATH  IIPOBEPSEMOE
MPEAINOJIOKEHNE, OLUEHHUBATh MPABWIBHOCTh TOPSAKA MPOBEIACHUS HCCIECIOBAHUS,
MIPOBOJAUTH BBIBOJIBI;

MPOBOJNUTH OMBITHI O HAOMIOJCHUIO (U3UYECKUX SIBJICHUM WM (PU3NUECKUX
CBOMCTB TeJ (KanmwIISipHBIC SBJICHUS, 3aBUCUMOCTH JIaBJIICHUSI BO3yXa OT €ro oobema,
TEMIEPATYpPbl, CKOPOCTH MPOIIECCa OCTHIBAHUSI M HATPEBAHUSI NIPU U3IYyUYECHHUH OT I[BETa
u3Nydaromie  (morsjomaromieid)  MOBEPXHOCTH,  CKOPOCTh  HCHApeHHsl  BObI
OT TeMIepaTypbl XKUIAKOCTU U IUIONIAAM €€ TOBEPXHOCTH, DJIEKTPU3ALMS TEN
U B3aMMOJICUCTBUE DJIEKTPUYECKUX 3aps0B, B3aUMOJICHCTBUE MOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB, JEHCTBUSI MArHUTHOTO TMOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBa JJICKTPOMAarHuTa, CBOWCTBA DJEKTPOJBUTATEIs
MOCTOSTHHOTO TOKa): (opMylIupoBaTh MpOBEpsieMble MPEANOIOXKEHUs, COOUpaTh
YCTAHOBKY W3 MPEIJI0KEHHOTO OOOpYy/IOBaHUS, OINKCHIBAaTH XOJ| OMNbITA U
(bopMyJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSAMbBIE HM3MEPEHHUS] TEMIIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CWJIbl TOKa, HANpPsDKEHHS C MCIOJIb30BAaHUEM aHAJIOTOBBIX NPHUOOPOB
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U JaTYMKOB (DU3UUYECKUX BEJIUYMH, CPABHUBATH PE3YJbTAaThl U3MEPEHUU C YUETOM
3a/IaHHOM aOCOFOTHOM MOTPEITHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UUYECKON BEIMUUHBI OT JAPYTrOM
C HCIOJIb30BaHUEM MPSIMBIX HM3MEPEHUM (3aBUCUMOCTH COMPOTHUBJICHUS MPOBOJHUKA
OT €ro JUIMHBI, MJIOA1 MONEPEYHOr0 CEYEHHUS U YIeIbHOTO COMPOTUBIICHUS BEILIECTBA
MPOBOJHUKA, CHUJIBI TOKA, UIYIIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUST HA MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEI0BATENLHOTO W MapaJJIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
TJIAHUPOBATH KCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBITIOJIHITH U3MEPEHUS, CIEHYS
MPEUIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTaThl MOTYUYEHHOW 3aBUCHMOCTHU B BUJIE
Ta0IuIl U TPaUKOB, MPOBOJUTH BHIBOJBI IO Pe3yJIbTaTaM HUCCIICIOBAHMUS;

IPOBOJUTh  KOCBEHHBIE  M3MEpPEHUs  (PU3NYECKHX  BENIMYMH  (yAeNIbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHHMKA, padoTa U MOUIHOCTH
AIEKTPUUECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeJlysl IPEJI0KEHHOW HHCTPYKIUHU, U BBIYUCIISATh 3HAUEHUE BEJIUUUHBIL;

coONoIaTh MpaBHJIa TEXHUKM OE€30IaCHOCTH NpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUA H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C UCIOJIB30BAHUEM UX ONUCAHUS (B TOM YMCIIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, TMapoBas TYpOWHA, aMIepMETpP, BOJBTMETP, CUETUUK AICKTPUUYECKOU
OHEPTUH, DJIEKTPOOCBETUTENIbHbIE MPUOOPBHI, HarpeBaTeNbHbIE DIIEKTPONPHUOOPHI
(mpumepsl), SJIEKTPUUYECKHUE MPEAOXPAHUTENN, JIICKTPOMArHUT, BJIEKTPOJBUTATEIb
MOCTOSIHHOT'O ~TOKA), HCMOJb3ysl 3HAHUS O CBOMCTBAxX (DUBMYECKUX SIBJICHUUN
1 HE0OXOIMMbIe (PU3UUECKUEe 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOWCTBA W HM3MEPHUTENBbHBIC MPUOOPHI
0 CXeMaM UM CXEMaTUYHbIM pPHUCYHKaM (3KUJIKOCTHBIM TEpPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO CTOPAHMs, dJIEKTPOCKOI, PeocTar),
COCTaBJISITb CXEMbl AJEKTPUUYECKUX IENed C MOCIEeIOBATENbHBIM M NapauleIbHbIM
COCJIMHEHUEM  DJIEMEHTOB,  pa3iuyas  yCJIOBHbIe  O0O3HAYEHUSI  BJIEMEHTOB
AIEKTPUYECKUX LEIEH;

OPUBOJUTH TPUMEPHl (HAXOAUTH HHQPOPMAIIMIO O TMpPUMEpax) MPAKTUYECKOTO
WCIIOJIB30BaHUSI (PU3NYECKUX 3HAHUW B TIOBCEAHEBHOW KU3HM Ui OOECTICYCHUS
0e3omacHOCTH Mpu OOpalleHUH C MpuOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3JI0pOBbsi U COOJIIOJIGHUS HOPM OKOJOTUYECKOrOo IOBEJCHHUS B
OKPY’KaIOIIEH CPEJIE;

OCYLIECTBJIATh MOUCK HHPopManuu ¢uznueckoro coaepxkanus B Hutepnere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM WU IMyTEM CPAaBHEHUS JOIMOJHUTEIbHBIX HUCTOYHHKOB
BBIICNIATh HH(OpMaIuUio, KOTOpas SBIAETCA MPOTUBOPEYMBON WU MOXKET OBbITh
HEJIOCTOBEPHO;

UCIIOIb30BaTh MPU  BBIMIOTHEHUU YUEOHBIX 3aJaHUN  HAYYHOIOMYJISPHYIO
auTepaTypy (DU3MYECKOro COJIepXKaHUsl, CIPABOUHBIE MaTepualibl, PECypChl CETH
NHtepHer, BIageTb MpUeMaMU KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
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co37aBaTh COOCTBEHHBIE NMHCbMEHHBIE M KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHMKOB, B TOM 4YHUCJE€ MyOJUYHO NPEICTaBIATH
pe3yabTaThl IIPOCKTHOW MIIM HCCIIEOBATEIBCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIONb30BaTh HM3YyUEHHBIM MOHATHMHBIN ammapaT Kypca (QHU3UKHA, COIMPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALUEH;

IPU BBIIIOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3MUECKUX IPOLECCOB
pacnpeensiTh 00sS3aHHOCTU B IpyINIE B COOTBETCTBUHU C IOCTaBICHHBIMU 3aJla4aMH,
CIEUTh 3a BBINOJHEHHEM IUIAHA JACHUCTBHM M KOPPEKTUPOBATh €ro, OLEHUBATH
COOCTBEHHBI BKJIAJ B JEATEIbHOCTh TIPYIIbl, BBICTPaUBaThb KOMMYHHUKAaTHBHOE
B3aMMOJIEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpenMeTHbIE pe3yNbTaThl OCBOCHHUS MPOTPaMMBI MO (U3MKE K KOHIY OOY4YCHWUS
B 9 Kkiacce:

[IpeameTHsie  pe3yibTaThl Ha  0a30BOM  YpPOBHE  JOJKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIONUXCS YMEHHIA:

UCTIONb30BaTh TIOHATHS: CHUCTEMa OTCYETa, MaTepUalbHas TOYKa, TPACKTOPHS,
OTHOCUTEIHHOCTh MEXaHWYECKOTO ABWKEHUS, nedopmarus (ymnpyras, riacTHueckas),
TPEHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHUE, HEBECOMOCTh U TEPETpy3Kd, IICHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TEJO, IICHTP TSHKECTH TBEPAOro Tejla, PaBHOBECHE,
MEXaHMYEeCKHue KoJiebaHusi W  BOJIHBI, 3BYK, HUH(PpPa3ByK ©  YyIbTPa3BYK,
AJIIEKTPOMArHUTHBIC BOJIHBI, IKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JTAIBHO30PKOCTh, CIIEKTPHl HWCIyCKAaHWS W TIOTJIOMmIeHus, ainb(da, Oera- M ramma-
W3Ty4eHUS], M30TOTIBI, SiIepHAs SHEPreTHKa,

pasznuyaTh SBJICHUs (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBM)KCHHE, CBOOOTHOE TIAJICHHUE TEJl, PABHOMEPHOE
ABW)KCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBHE TN, pPEaKTUBHOE JBUKCHHE,
KojebaTenbHOe JBIDKEHUE (3aTyXalollie M BBIHYXKJIEHHBIE KoJieOaHUs), PE30HaHC,
BOJTHOBOC JIBIDKCHHE, OTpPaXCHHE 3BYyKa, MPIMOJMHEHHOE paclpoCTpaHEHUE,
OTpaXCHUE W MPEIIOMIICHHE CBETa, TIOJHOC BHYTPEHHEE OTPAKCHHUE CBETA, Pa3IOKCHHE
Oemoro cBeTa B CIEKTP W CIOXCHHE CIEKTPAIBHBIX IIBETOB, JHCIIEPCHS CBETA,
€CTECTBEHHAs PAJOAKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA M3TYyUEHHS) IO
ONMCAHMIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONTUX JAHHOE
buznyecKoe sBICHNUE,

pacno3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SBICHUW B OKPYKAIOIIEM
Mupe (B TOM 4HcCiIe (GU3NYECKHE SBJICHUS B MPUPOJEC: TMPUIUBHI U OTJIMBBI, IBIKCHUE
iaHeT COTHEYHON CHCTEMBI, PEaKTHBHOE JBM)KCHHUE KUBBIX OPTaHU3MOB, BOCIIPUSATHE
3BYKOB XHUBOTHBIMH, 3€MJICTPSICEHHE, CEICMUYECKHE BOJHBI, IIyHAMHU, X0, IIBETa T,
ONITHYECKHWE  SIBJICHUS B  TPHUPOJE, OWOJOTHYECKOE  JICUCTBHE  BUAMMOTO,
yIbTPa(hHOIETOBOTO W PEHTTCHOBCKOTO M3JIYYCHUH, ©CTECTBEHHBIH paglOaKTUBHBIN
GOH, KOCMHUYECKHE JIy4YH, pPaJAMOAKTUBHOE W3IYYCHHE TPUPOIHBIX MHUHEPAJIOB,
JCHCTBUE PAJMOAKTUBHBIX W3JIYyYeHUH HA OpraHU3M 4YeJOBEKa), TMPU OITOM
MIEPEBOIUTH
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MPAKTUYECKYIO 33/1adyy B Y4YEOHYIO, BBIJEIATH CYIIECTBCHHBIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SBIICHHIA,

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (DU3UYCCKUEC SIBICHHS, HCIOJb3YsI
bu3nYecKue BEJMYMHBI (CPEelHsIsi U MTHOBEHHAs CKOPOCTh Tella IPU HEPaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, TIEPEMEIICHNEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIA
YOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOMHOTO IMaJIeHHUs, BEC Tejla, MMITYJILC Tela,
UMITYJIC CHJIbI, MEXaHHUYecKasi padoTa U MOIIHOCTb, MOTEHIMAIbHAS SHEPrus TeJa,
MOJHSITOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS DHEPTUS CXKATON MPYKUHBI,
KHHETHYECKAs YHEPTHs, IMOTHAS MEXaHUYECKask SHEPTHsI, IIEPUO M 4acTOTa KOJIeOaHMi,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, ITOKa3aTeIb
MPEJIOMJICHUST CPEJbl), TPH OINKWCAHUU MPaBUIBHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3yEMBIX BEITUYNH, 0003HAYCHUS W CIUHUIIBI (U3MYECKUX BEJIMYMH, HAXOIUTh
(bOpMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3WUYECKYIO BEIUYMHY C JIPYTUMHU BEITHYUHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U TMPOIECCHI, UCIOIb3YS
3aKOH COXPAaHCHHsI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, TMPHUHIIUI CYIIEPIO3UIIAN
CWJI, TIPUHIIMI OTHOCHUTEIbHOCTH ['aymmies, 3akoHbl HBIOTOHA, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS U TIPEIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCOBOTO YHCEN TPH SACPHBIX PEaKIUsX, NpH STOM (OPMYIUPOBATH 3aKOH
W 3alMCHIBATh €r0 MAaTEMAaTHYECKOE BBIPAKCHHCE;,

O00BACHATHh (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMd  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIIBISATH  MPUYHHHO-
CIICICTBCHHBIC  CBSI3M, CTPOUTH OOBICHEHWE W3 2-3  JIOTUYECKUX  IIaroB
C HCIOJIb30BaHUEM 2—3 H3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUU, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peniaTh pacyeTHble 3a/aud (ONMUparolluecss Ha CHUCTeMy U3 2—3 ypaBHEHHUN),
WCITIOJIB3YSl 3aKOHBI M (hOPMYJIBI, CBS3BIBAIONINE (DU3MYECCKUE BEIUYHMHBI: HA OCHOBE
aHaM3a yCIIOBUA 3a/1a4d 3alHChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE WU
30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE ISl PEIICHHS,
MPOBOJIUTh pacyeThl W OIEHWBATh PEATUCTHUYHOCTh IMOJTYYEHHOTO 3HAYCHUS
(bU3HYECKON BEIMYMHBL;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIHM (PU3UYECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWE  WCCICNOBAHWSA,  BBIACIATH  MPOBEPSEMOE
MPEANOI0KEHNEe, OIICHWBATh MPABMWIIBHOCTH TMOPSAKA TPOBEICHUS HCCIACAOBAHMS,
MIPOBOJIUTH BBIBOIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHU U OTIBITOB;

MIPOBOJUTH OMBITHl MO HAOMIOJACHUI0 (U3MYECKUX SBICHUN WU (PU3NIECKUX
CBOWMCTB Ten (M3ydYeHHWE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHCHHUS DSHEPTHH,
3aBUCUMOCTh IM€pHOJia KOJIEOAaHUW TNPYKUHHOTO MASTHHKAa OT MacChl Ipy3a H
KECTKOCTH TIPY>KMHBI M HE3aBUCUMOCTh OT aMIUIUTYJbI MajbiX KoOJIeOaHUH,
NpSIMOJIMHEHOE pacHpOCTpaHEHUE CBETa, pasliokeHue OerIoro cBeTa B CIEKTD,
W3Y4YCHUE CBOMCTB HM300paXKCHUS B IUIOCKOM 3€pKaje M CBOWCTB HM300paKeHUs
nmpeaMeTa B coouparorieit
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JUH3E, HAOIIOACHNUE CIIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3ITYUYCHHS): CAMOCTOSATEIHHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OPYIOBaHMS, OMHCHIBATH XOJ OIBITA
U €r0 pe3ynibTaThl, (POPMYIUPOBATH BHIBOJBL;

IPOBOAUTH NIPU HEOOXOTUMOCTU CEPUIO MPSMBIX U3MEPEHUM, ONPEAeTss CcpeaHee
3HAUYEHHWE U3MEpsSEeMOM BENIMYMHBI ((POKYCHOE paccTOsSTHUE COOMpArOIIel JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTENHHOTO MTPUOOPA);

IPOBOJUTh  HUCCJIEIOBAaHUE  3aBUCUMOCTEH  (U3MUECKHX  BEJIUYUH  C
UCIIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHUMOCTh IYTH OT BpEMEHH IIpU
PAaBHOYCKOPEHHOM JIBUKEHHUM O€3 HayaJdbHOW CKOpPOCTH, IepuoAa KojeOaHui
MaTEeMaTHYECKOTO MasTHUKA OT JJIUHBI HUTH, 3aBUCHMOCTH yTJia OTPaKEHUS CBETa OT
yria majeHus U yria MpeJIOMIICHUs OT YIJia MajJeHus): MJIaHUPOBATh MCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh yCTaHOBKY, (PUKCHUPOBATH PE3yJbTaThl IOJIYYCHHON
3aBHCUMOCTH (PM3UYECKUX BEITMYMH B BUJE TaOIHIl U TPa(UKOB, TPOBOAUTH BHIBOJIBI IO
pe3yibTaTaM HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHs (U3MUECKUX BEIMYMUH (CpeIHss CKOpPOCTb
¥ YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBHKEHHUH, YCKOPEHHE CBOOOHOTO MaACHHUS,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHUs CKOJIbKEHMs, MeXaHudeckas paboTa
U MOIIHOCTb, 4YacTOTa M NEpUoA KoyieOaHMI MaTeMaTHYeCKOro U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKas CHJIa COOHMpAaromel JMH3bI, PAaJUOAKTUBHBIA  (OH):
TUTAHUPOBATh W3MEPEHHsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBHITIOJTHSATH
U3MEpPEHUs, CIeaysl MPEAIOKEHHOW WHCTPYKIMH, BBIUUCIATH 3HAYCHUE BEIUYUHBI U
aHAJIM3UPOBATh IMOJIyY€HHbIE pe3yJbTaThl C YYETOM 3aJaHHON TOTPEIIHOCTH
U3MEPEHUN;

coOno/IaTh MpaBHJIa TEXHUKU OE30MacHOCTH TMpu padore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUYECKUX MOJIEICH: MaTepuanbHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JUH3a,
TJIaHeTapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb ATOMHOTO SIIPa;

XapaKkTepU30BaTh MPUHIUIBI JCHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOUCTB C HCIIOJIb30BAaHMEM WX OINUCAaHUS (B TOM YHCIIE: CIUIOMETP, HATUUKU
MIOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToamnmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO03MMETp, Kamepa BuibcoHa), HCMONB3ys
3HaHMS O CBOMCTBAX (DU3MYECKUX SBICHUHA UM HEOOXOoAuMble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPHOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHOMPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMbl ISl MOCTPOCHUS H300paKeHU! B
IUIOCKOM 3€pKaJie U COOMPAIOIEH JINH3E;

OPUBOJUTH MpPUMEPHl (HAXOAUTH HMHPOPMALMIO O MNPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKHX 3HAHUW B TMOBCEJHEBHOM >KM3HM Ui oOecreueHus
0e3omacHOCTU TMpU OOpalIeHHH C NpUOOpaMU W TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHHUs 370pOBbSI M COONIOACHHS HOPM DSKOJOTHYECKOTO TIOBEICHUS B
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OKpYXaIUIEN CpeaE;
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OCYLIECTBJIATh MOUCK MH(popmanuu B HTEpHETE, CAMOCTOSTENBHO (POPMYIHPYS
IIOMCKOBBIM 3alpOC, HAXOJIWUTh IIyTH OIPEAEIEHUs JOCTOBEPHOCTH IOJTYyYEHHOU
uH(pOpMaIlMU Ha OCHOBE UMEIOLUXCS 3HAHUN U JTOMOJHUTENIbHBIX HCTOYHUKOB,;

UCTIOJb30BaTh TMpPH BBIIOJHEHUH YYEOHBIX 3aJaHuil  HAay4YHO-TIOMYJISAPHYIO
JUTEpaTypy, CIPABOYHBIE MaTepHUalbl, pecypcbl ceTh VHTEepHET, BIaJETh NpUeMaMu
KOHCIIEKTUPOBAaHUsl TEKCTa, NpeoOpa3oBaHus HMH(POpMALMM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHMSI Ha OCHOBE
MHpOpMAllMM U3 HECKOJbKUX HCTOYHUKOB, MNYOJIMYHO NPEACTABIATH PE3yJIbTAThI
IIPOEKTHON WJIM HUCCIIEOBATEIBCKON IEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BATh
W3YYCHHBIN TMOHATUHHBIA ammaparT W3y4aeMoro pasjaena (U3MKH U COMPOBOXKIATH
BBICTYIUIEHHE IIPE3EHTALUEN C YUETOM OCOOEHHOCTEHN ayAUTOPUH 00YHArOIINXCS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHnoBanue IIporpamMmmHoOe copepkaHue OcHOBHBIC BUIBI JICATEIIBHOCTH O0yYarOIIHXCSI
/1 pa3aesnoB U TEM
y4eOHOro mpeameTa
du3uKa 1 ee poJib B IO3HAHUHU OKPYKAOIIEr0 MUpa
1.1 | ®usuka — Hayka ®dusnka — HayKa o npupoje. | BeisiBiieHue paznuuuil Mexay Gu3sn4ecKuMu
0 IPUPOJIC SIBrieHUs IPUPO/IBI. U XUMUYECKUMHU MPEBPALICHUSMH.
dusznyeckue SABJICHUS: PacnoznaBanue u xkinaccudukamnus Gu3HIeCKIX
MEXaHUYECKHE, TCIJIOBLIC, | SIBJICHUM: MEXaHUYCCKUX, TCIVIOBBIX,
AIEKTPUYECKUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBBIC, Habmronenue u onucanve Gu3nueckux siBJICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 Ddusnueckre BeITUYNHEI. OnpeneneHue EHbI ACICHUS Kb
BEITMYHMHBI N3mepenune pusnueckux HM3MEPHUTEIILHOTO MpHUOopa.
BEJIMYMH. OU3NYECKUE HN3mepenune TUHENHBIX pa3MepOB TN
npu6opsl. [lorpemnocts Y POMEXKYTKOB BPEMEHU C YUYETOM
U3MEpPECHUN IIOIPENTHOCTEM.
Mexaynapoanas cuctema | Msmepenue oobema KHUIKOCTH U TBEPJIOTO Tea.
€JIMHMUII N3mepenue temmeparypsl Ipy MOMOIIA
YKUJIKOCTHOTO TEPMOMETPA U JATUUKA
TEeMIEPaTyphI.
BrinonHeHne TBOPYECKUX 3aJaHUN MO MIOUCKY
CIoco00B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HAIPUMED, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIaICHHBIX
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00BEKTOB, OOJILIIUX PACCTOSTHUM, MaJIbIX
IPOMEXYTKOB BpeMeHH. O0CyKaeHune
npeajiaraeMbIxX CIocoOoB

1.3.

EcTtecTBeHHO
HAYYHBIA METO]I
HO3HAHUS

Kax ¢usuka u qpyrue
€CTECTBEHHBIE HAYKU
W3Yy4aroT MPUPOLY.
EcrectBeHHOHAaYyUYHBIN
METOJ IO3HAHUSA:
Ha0JII0/IeHKE, TOCTAaHOBKA
Hay4yHOI'0 BOIIPOCa,
BBIJIBUYKCHHE TUIIOTES,
SKCIIEPUMEHT I10 MPOBEPKE
TUINOTE3, OOBSICHCHUE
HA0JI0/TAEMOT0 SIBJICHHUS.
Onucanve pU3NIeCcKuX
SIBIICHUH C IIOMOIIBIO
Mozenen

BriiBmkeHne runoTes, 00bsICHIIONUX MPOCThIC
SIBJICHUSI, HAIIPUMED:

— [I0YE€MY OCTAHABJIMBACTCS JIBUAKYIIEECS

110 TOPU3OHTAIBHON TOBEPXHOCTH TEJIO;

— [OYEMY B KapKYIO MOTOY B CBETJION OJICKIE
MPOXJIaIHEN, YeM B TeEMHOM. [Ipemioxkenue
croco00B MPOBEPKHU THIOTE3.

[IpoBeaeHue uccae0BaHus Mo MPOBEPKE KAKO-
JINOO T'MITOTE3EL.

[TocTpoenue mpocteimmx Moaenen puandeckux
SIBJICHUH (B BUJIC PUCYHKOB WJIU CXEM ), HAIIPUMEDP
MaJICHUE MPEIMETA; MPSIMOIIMHENHOE
pacrnpocTpaHEHUE CBETa

Hroro no pazneny

HepBOHaqa.anme CBECICHUA

0 CTPOCHHUH BeIIECTBA

2.1

CrpoeHue BeliecTBa

1

CrpoeHue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsl. OnbITHI,
JIOKa3bIBaIOIIHEe
JUCKPETHOE CTPOCHUE
BEIIECTBA

HaGnronenue un uHTEpIIpeTaIus OMbITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUU BEILECTBA: OMBITHI C PACTBOPEHUEM
Pa3UYHBIX BEUIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJI

C UcnoJib30BaHueM GoTorpaduit, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorne (ACM) —
nabopaTtopHas pabora o teme: «OreHka
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TMaMeTpa aToMa METOJIOM PSIJIOB
(c ucmonpzoBanueM Gotorpaduii)y.
Ornpenenenue pa3MepoB MabIX Tell

2.2 | JIBmxeHue
U B3aUMOJIENCTBUE
JaCTUI[ BEIIECTBA

JIBr>keHue yacTuu
BellecTBa. CBsI3b CKOPOCTH
JBUKEHHUS YaCTHULI

C TEMIIEPATyPOM.
bpoyHOBCKOE nBUXKEHME,
b dy3us.
B3anmonelicTBie 9acTHIL
BEILIECTBA: IIPUTSKEHUE

Y OTTaJIKUBAHUE

Habmronenue u o0bsicHeHe OPOYHOBCKOTO
JBIDKCHUS U BIICHHUS TUGPy3un.

[IpoBenenue 1 0ObSICHEHUE OTBITOB

0 HAOJIOICHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.
[IpoBeneHue u 00BICHEHUE ONBITOB

10 OOHAPYKEHUIO CHII

MOJICKYJISPHOTO TIPUTSDKCHUS U

OTTAJIKMBAHUS

2.3 | ArperarHbie
COCTOSIHUSI BEIlIECTBA

ArperaTHble COCTOSHUSA
BEIIIECTBA: CTPOEHHUE Ia30B,
KUJIKOCTEW U TBEPIBIX
(KpUCTAITUYECKUX ) TEIL.
B3auMocBsi3p Mex Iy
CBOMCTBAaMU BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCIOJIB30BaHUEM IPOCTHIX
Mo/ieJiell) OCHOBHBIX Pa3IMuuii B CTPOCHHUH Ta3oB,
KUAKOCTEH U TBEPJIbIX TEIL.

OOBbscHEHNE MaJION C)KUMAEMOCTH KHUJIKOCTEH
Y TBEPABIX TeJl, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus: (POpPMbI TBEPABIX TEI
U TEKYUYECTH KUJKOCTH.

[IpoBeneHMEe ONBITOB, TOKAa3bIBAKOLIUX, YTO

B TBEPJOM COCTOSIHUM BOJbI YACTHILIBI HAXOJATCS
B CPEIHEM Jlajibllie IPYT OT Jpyra (MIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

VYcTaHOBJIEHUE B3aUMOCBSI3U MEXITY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUNA BOJIbI

U CYILLIECTBOBAHHEM BOJIHBIX OPraHU3MOB

(MC — Ouonorus, reorpagus)

Hroro no pazneny
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JIBUKeHUEe U B3aUMO/IeiicTBHE TeJl

3.1 | MexaHuueckoe Mexannuyeckoe ABMKEeHHE. | MccrmemoBanne paBHOMEPHOTO JBHKEHUS,
IBUKCHHE PaBHOMEpHOE OIpeIETICHUE ero MPU3HAKOB.
1 HEPAaBHOMEPHOE HaGnronenne HepaBHOMEPHOTO ABUKECHHUS
nBuxeHne. CKopocTs. Y ONpEJIETICHUE €r0 OTINYUI OT PABHOMEPHOIO
CpenHsist CKOpOCTh JBUKEHMUSL.
IpU HEPABHOMEPHOM Omnpenenenre CKOPOCTH PpaBHOMEPHOTO
JBWXKeHUU. PacueT mytu JBUKEHUS (IIaprKa B )KMIKOCTH, MOJAEIIN
Y BPEMEHU JIBHOKCHUS ANEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Omnpenenenue cpeHEe CKOPOCTH CKOJIbKEHHUS
OpyCKa WJIM IIapuKa 10 HAKJIOHHOM MJIOCKOCTH.
Pemenue 3ana4 Ha onpesiesieHue MyTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOT'O ABUKECHUS.
Ananu3 rpaMKoB 3aBUCUMOCTH ITyTH U CKOPOCTU
OT BPEMEHU
3.2 | Muepuus, Macca, SABnenue nnepuun. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUM,

IINIOTHOCTH

vHepuuu. Bzaumoencreue
TEJI KaK MPUYMHA
VU3MEHEHUS CKOPOCTHU
JIBIDKEHUS Ten. Macca kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJ

B eMHHIIE 00beMa
BEILIECTBA

00yCIIOBJICHHBIX MHEPIIUEH, HAITPUMED, YTO
MPOUCXOUT MIPH TOPMOKEHUH WUJIH PE3KOM
MaHEBpEe aBTOMOOWJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABMKEHHUE Ha BEJIOCUIIEIEC
WJIM caMOKaTe | T. JI.

[IpoBenenre u aHaIU3 OMBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTHU
JBUKECHUS Tea B PE3yJIbTaTe NEUCTBUS HA HETO
JIPYTUX TEl.

Pemenune 3ama4d Ha onpeneneHue Maccel TENa, €ro
o0beMa M INIOTHOCTH.
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IIpoBeneHne u aHanus ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH Tea OT €ro MacChl

[IPYA B3aUMOJCUCTBUHU TEIL

N3mepenne macchl Tena pa3inyHbIMU CIIOCOOaMU.
Ornpenenenue MIOTHOCTH TENA B Pe3yJIbTaTe
U3MEpEHHs €ro MacChl M 00bemMa

3.3

Cuma. Bunpe! cunn

14

Cuna kak XxapakTepucTHKa
B3aUMOJICUCTBHUS TEJl.
Cuita yrpyrocTy 1 3aKOH
I'yka. 3mepenue cumel

C IOMOIIBIO
JWHAMOMETpA. SIBlIeHNE
TSATOTCHUS U CHUJa
TskecTu. Cujia TSHKeCTH
Ha JPyTUX IUIAHETaX.

Bec Tena. HeBecoMoCTb.
CrnoxxeHune cul,
HaIPABJIEHHBIX 110 OJHON
MIPSMOH.
PaBHOzeMCcTBYIOIIASA CHIIL.
Cwuina tpenus. Tpenne
CKOJIB)KEHUS U TPEHUE
nokosi. Tpenue B nmpupoae
1 TEXHUKE

N3yuenne B3anMo1eCTBHSI KaK PUINHBI
M3MEHEHUsI CKOPOCTH TeJla HIIK €To Aedopmarium.
Onucanue pealibHbIX CUTYyalluid B3aUMOICUCTBUS
TEJI C IOMOIIIBIO MOJIeJIEN, B KOTOPBIX BBOJUTCS
MOHSTHE U N300pakeHNE CUIIBI.

W3y4enne cuibl yIpyrocTH.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH

OT yIJMHEHHS PE3UHOBOTO IIHYpa WIIN
NPYXHUHBI (C TOCTPOCHUEM Tpaduka).

AHanu3 NpakTUYECKUX CUTYaIluil, B

KOTOPBIX MPOSIBISETCS IEHCTBUE CHITBI
ynpyroctu (ynpyroctb Msda, KpOCCOBOK,

BETOK JIEpeBa u JIp.).

AHanu3 cuTyalui, CBSI3aHHBIX C SIBICHUEM
TATOTCHUS.

OObsicHeHUE OPOUTANHHOTO JIBIKCHUS TUTAHET

C MICTIOJI30BAHUEM SIBJICHUS TATOTCHHSI M 3aKOHA
WHEPIINH.

N3mepenue Beca Tena ¢ TOMOIIBIO TMHAMOMETPA.
O060cHOBaHME 3TOT0O CIOCO0a U3MEPEHHS.
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AHaIIA3 ¥ MOAECIMPOBAHUE SBJICHHUS] HEBECOMOCTH.
OKCIEpUMEHTAIBHOE NIOJIy4CHHE ITPABUIIA
CJIO’KEHMSI CUJI, HAIIPABJIECHHBIX BJOJIb OHON
IIPSAMOM.

Ornpenenenue BEJIMYUHBI PABHOJICHCTBYOLIEH
CUIL

N3ydenne cuibl TPEHUS CKOJIBKEHUS U CHJIBI
TPEHUS I1OKOS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS

OT CWJIbI JABJICHUSI U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEN.

AHaJIN3 TPAaKTUYECKUX CUTYaAlUl, B KOTOPBIX
IIPOSIBIIACTCS IEUCTBUE CUIIBI TPEHMUS,
UCTOJIb3YIOTCS CLIOCOOBI €€ YMEHbBIIECHUS

WM yBeJWYeHus (KaTaHUEe Ha JbDKax,
KOHBbKaX, TOPMOKEHHE aBTOMOOUIIS,
UCII0JIb30BAHUE NOALMITHUKOB, IUIABAaHUE
BOJHBIX )KUBOTHBIX H JIp.).

Pemenune 3ana4 ¢ ncnosb3oBanueM GopMyin
JUISl pacdeTa CUIIbI TSYKECTH, CHIIBI YIIPYTOCTH,
CUJIBI TPEHUS

Hroro no pazneny

JlaBjieHre TBEPABIX TeJl, *KUIKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMU
TEJIAMU, KUJIKOCTIMU
Y ra3aMu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS ¥ YBEITUYCHUS
JnaBjieHUs. /aBiieHue rasa.
3aBHCHUMOCTD JIaBJICHUS

AHanmu3 1 00bSICHEHHE OTBITOB U MPAKTUIECKUX
CUTYyaIHid, B KOTOPBIX MPOSIBIISIETCS CHIIA
JaBJICHUSI.

Ob6ocHoBaHME CIIOCOOOB YMEHBIIICHUS
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rasa oT oonema,
TEMIEPATYpPHI.
[lepenaya naBieHus
TBEPJIbIMU TEJIAMU,
JKMJKOCTSIMH M Ta3aMH.
3akon Ilackans

Y YBEIIMYCHUS J1aBJICHUSL.
N3ydyeHue 3aBUCUMOCTH JIaBJICHUS Ta3a

OoT 00beMa U TeMIepaTyphl.

N3ydenne ocoOEHHOCTEM Mepeiaun JaBJICHU
TBEPJBIMU TEJIAMU, )KUIKOCTSMH U ra3aMHu.
OG6ocHOBaHUE PE3yJIbTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUS BEIIIECTBA B TBEPJIOM,
KUJKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCIEpUMEHTAIbHOE I0Ka3aTeJIbCTBO 3aKOHA
ITackans.

Pemenue 3a1au Ha pacyeT AaBJICHUS TBEPIOTO
Tena

4.2

JlaBlieHHE KUAKOCTH

3aBUCUMOCTD JIaBJICHUS
XKHUIKOCTH OT TITyOWHBI.
ITneBMaTHUYECKHE MAIIUHEI.
I'mopocrarnueckuit
napagokc. Coolmiaromuecs
cocynbl. ['mapapnudeckue
MEXaHHU3MBI

HccnenoBanne 3aBUCUMOCTH JABIICHUS
KHUJIKOCTHU OT TITyOUHBI MOTPY>KEHUS U
TUIOTHOCTHU KHUJIKOCTH.

HabGnronenue un o0bsicCHEHNE THAPOCTATHYECKOTO
napajokca Ha OCHOBe 3akoHa Ilackais.
N3y4eHne coo0Iarmuxcs CoCy0B.

Pemenue 3aa4 Ha pacueT 1aBIEHUS )KUIKOCTH.
OOBbscHEHNE NpUHIUIA IEHCTBUS
T'HJIPaBIMYECKOT0 Mpecca, THEBMATUYECKUX
MallIFH.

AHanu3 1 00bSICHEHHE MPAKTUUECKUX CUTyaluH,
JEMOHCTPHUPYIOIIUX MPOSIBICHNUE JaBICHUS
KHUIKOCTHU ¥ 3aKoHa [lackans, Hampumep
IPOLIECCOB B OpraHU3Me IpH ITyOOKOBOIHOM
HBIPSIHAN
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4.3 | Atmocdeproe AtMocdepa 3emiu DKcnepuMeHTAIbHOE 0OHAPYKEHHE
JABJICHUE 1 atMoc(hepHOE aBlIeHUE. | aTMOC(HEPHOTO TaBICHHUS.
[Tpruumne! CymecTBOBaHUS | AHanu3 U OOBSICHEHUE ONBITOB M MTPAKTUIECKUX
BO3YIIHOW 000JI0UKH CUTYallMi, CBSI3aHHBIX C JEHCTBUEM
3emnu. OnbIT aTMOC(EPHOro JaBIEHUS.
Toppuuesun. M3mepenune OOBsiICHEHHE CYIIECTBOBAHMS aTMOC(hEphI
aTMOC(hepHOro JaBICHHUS. Ha 3eMJI€ U HEKOTOPBIX IIJIAaHETax UM €€
3aBUCUMOCTD OTCYTCTBMS HA Ipyrux Iuanerax u JIyxe.
aTMOC(EPHOro JaBJICHUS OObsicHEeHNE U3MEHEHHSI TUIOTHOCTH aTMOC(hEpHI
OT BBICOTHI HaJl yPOBHEM C BBICOTOM M 3aBUCUMOCTH aTMOC(EpPHOTrOo
Mops. [Ipubopsl JABJIEHUS OT BBICOTBHI.
JUTSL U3MEPEHUS Pemenue 3ana4 Ha pacuer aTMOc(hepHOro
aTMoc(hepHOTro JaBICHUS JABJICHUSI.
N3yuenue ycrpoiicTBa bapomeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )XKUAKOCTU U raza | DKCMEPUMEHTAIbHOE OOHApYyKeHUE JEHCTBUS

KUJKOCTH U rasa
Ha MOTrPY>KEHHOE
B HUX TEJIO

Ha MOTPYKEHHOE B HUX
Te10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
BoznyxoraBanue

AKUJKOCTH U ra3a Ha IOTPYKEHHOE B HUX TEJO.
OrnpenenenHue BbITATKUBAIOIICH CUIIBL,
JNEUCTBYIOIIEH HA TEJIO, MIOTPYKEHHOE

B KHUJKOCTb.

[IpoBenenue u 00Cyk ACHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITUIKABAIOIIEN CHIIBL, ICUCTBYIOIIEH HA TEJO
B KUJIKOCTH, OT 00beMa MOTpyKEHHOMN

B KUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH
AKUIKOCTH.

IIposepka nezasucumocmu 8bIMaIKusaower
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cuvl, Oeticmayoweli Ha mejio 8 HCUOKOCHU,

om maccwvl meia.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE

oT o0beMa MOTPy>KEHHOH B JKUJKOCTh YACTH TeTa.
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
ApxuMmesa v yCIIOBUS TJIABaHUS TEIL.
KonctpynpoBanue apeomerpa

WJIH KOHCTPYUPOBAHUE JIOAKHU U ONPEICIICHNE €€
Ipy30IM0IbEMHOCTH

Utor

0 110 pazjaeny

21

Pabo

TAa ¥ MOITHOCTb. JHEPIrusi

5.1

PaGora u MoHOCTH

Mexanudeckas padora.
Mo1uHocTh

DKCIEpUMEHTAIBHOE OINPEIETIECHNE
MEXaHUYECKOU pabOThI CHIIBI TSKECTH

IIPU NAJECHUU TEJIA U CUJIbI TPEHUS

P PABHOMEPHOM NEPEMEILICHUH

T€JIa 10 TOPU30HTAIIbHOU

MMOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOM NpHU NOABEME
IO JIECTHUIIE.

Pemienuie 3a1au Ha pacyeT MEXaHUYECKOU pabOThI
Y MOITHOCTH

52

HpOCTBIe MCXaHU3MbI

[IpocThie MEXaHU3MBI:
phIuar, 0J0K, HAKJIOHHAs
IJI0CKOCTh. [IpaBuio
pPaBHOBECHS phlUara.
[Ipumenenue npasuina
pPaBHOBECHS pblyara

K 0JI0Ky. «30J10TO€

OmnpeneneHre BRIMTPHIIIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha MMPUMEpPE pblyara, NOJABHKHOIO

Y HEMOJBMXKHOT'O OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue yciaoBUsl paBHOBECHS pblyara.
OO6HapyxXeHue CBOMCTB MPOCThIX MEXaHU3MOB

B Pa3JIMYHbIX HHCTPYMEHTAX U MPUCITIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKKE
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npaBuioy» Mexanuku. KITJ[ | B >KMBBIX OpraHU3Max.
MPOCTHIX MEXAHU3MOB. DKCIEpUMEHTAIBHOE 10KA3aTeIbCTBO PABEHCTBA
[IpocTeie MEXaHU3MBI paboT NMpU NPUMEHEHHUH MPOCTHIX MEXAHU3MOB.
B OBITY M TEXHHKE Onpenenenue KIIJ] HaKJTIOHHON MIOCKOCTH.
Peuienue 3a1au Ha MpUMEHEHUE TTpaBUIa
paBHOBecus ppryara u Ha pacuer KI1J]
5.3 | Mexanuueckas Mexanuueckas 3Heprus. DKCIEpUMEHTAIBHOE OINPEEICHUE U3MEHEHHUS
SHEPTHUs Kunernueckas KMHETUYECKOU U MOTECHINAIBHOM YHEPTUM Tela
Y MOTEHIMANbHAS DHEPTHUS. | PU €r0 CKaThIBAHUU 10 HAKJIIOHHOM IIJIOCKOCTH.
[IpeBpamienue onHoro | ®opMynaupoBaHUE Ha OCHOBE UCCIICIOBAHUS
BU/la MEXaHUYECKOH | 3aKOHA COXPAHEHUSI MEXaHHYECKOW SHEPIUH.
SHEPIruun OO6cy>xaeHue rpaHul IPUMEHUMOCTH 3aKOHa
B Ipyroi. 3aKoH COXpPaHEHHUS IHEPTUH.
COXpaHEHUs PHEPIUn Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
B MEXaHUKE COXpaHEHUS PHEPTUU
Hroro no pazneny 12
Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KUIIACC
Ne HaumenoBanue Kommuectso | Ilporpammuoe copepkanne | OCHOBHBIE BUJBI I€ATEIBHOCTH O0YYarOMIUXCS
/1 pa3aeioB U TEM 4acoB
y4eOHOTO TIpenMeTa
TenJioBble siBAeHUSA
1.1 | CtpoeHue u cBOICTBA 7 OCHOBHBIE MTOJIOKEHHUS HabGntonenue u uHTEpIipeTanus OmnbITOB,

BCIICCTBA

MOJIEKYJIIPHOKUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB

1 MoJieky1. ONbITHI,
MOATBEPKIAIOIIHE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOM
TEOPUH.

Mopenu TBEpAOTO, JKUIKOTO
Y ra3000pa3HOro COCTOSTHUMN
BELIECTBA.
Kpucrannueckue

1 amop(dHbIe Tena.
OObsicHEeHUE CBOMCTB T'a30B,
KUJKOCTEH U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJIIPHOKUHETUYECKOU
teopur. CMaurBaHue

U KaNWUIAPHBIE SBJICHHUS.
TennoBoe pacupenue

U CKaTue

CBUCTEIHCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3TUYHBIX BEIICCTB B BOJIC.

Pemmenue 3a1a4 mo O1eHUBAHUIO KOJIMYECTBA
aTOMOB WJT MOJICKYJI B €JMHUIE 00BheMa
BEIIIECTBA.

AHanu3 TeKCTa IPEBHUX aTOMHCTOB (HaIIpUMep,
dbparmenta mosmel Jlykperus «O npupose
BEIIICH») C U3JIOKEHHEM 00OCHOBAHHMI aTOMHOM
TUIIOTE3bI (CMBICJIOBOE YTCHHUE).

Ornenka yoOemuTeTbHOCTH 3THX 000CHOBAHUM.
OOBsicHeHHEe OPOYHOBCKOTO JABWYKEHUSI, SIBJICHUS
T Gy3un U pa3TuIrii MEeXTy HIMH Ha OCHOBE
TIOJIOKEHHUI MOJIEKYJISIPHO-KMHETHIECKOM
TEOPHUH CTPOCHHMSI BEIIECCTBA.

OOBsicHEeHNE OCHOBHBIX Pa3IMYHiA B CTPOCHUH
ra30B, KHUJIKOCTEH U TBEPJIBIX T

C UCTOJIb30BAaHUEM TOJIOKEHHUN MOJIEKYJISIPHO-
KHUHETUIECKOW TEOPUU CTPOCHHS BEIIECTBA.
[TpoBeneHEe ONBITOB TIO BHIPAIIIMBAHUIO
KPHUCTAJJIOB MTOBAPEHHOM COJIM MJIU caxapa.
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[TpoBenenre u 0OBSICHEHUE OITBITOB,
JNEMOHCTPUPYIOUIUX KAaUJUIAPHBIC SIBICHUS

U SIBJICHUE CMAYHBaHUSI.

OOBbsICHEHHE POJTH KAaTUJUIAPHBIX SBICHUMN

JUTSI TIOCTYTUICHHMSI BOJIBI B OPTaHU3M PaCTEHUM.
HaGnronenue, nmpoBeneHne u o0bICHEHNE
OTIBITOB TI0 HAOJTIOICHUIO TETTIOBOTO
pacHIMpPEHUsI Ta30B, KUIKOCTEH U TBEPBIX TEI.
OObsicHeHNE coXpaHeHUsT 00beMa TBEPABIX Tell,
TEKY4YECTH JKUJIKOCTHU (B TOM UHCIIE, PA3HUIIBI

B TEKYYECTH JJIs1 pa3HbIX KUJIKOCTEN),
JABJICHUS Ta3a.

[IpoBenenme ONMBITOB, IEMOHCTPUPYIOIITIX
3aBUCHUMOCTb JIaBJICHUS BO3/IyXa OT €ro o0beMa
Y HarpeBaHMsI WM OXJIAXKICHHUS, U UX
00BCHEHHE Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO
YUCHUSL.

AHanu3 NpakTUYECKUX CUTYallNi, CBI3aHHBIX
CO CBOMCTBAMHU T'a30B, JKUJIKOCTEH U TBEPABIX TET

1.2

TeruioBble NPOLIECCHI

21

Temneparypa. CBsi3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHs
sHeprusi. CocoOsl
U3MEHEHUs BHYTPEHHEN
SHEPruu: Teronepeaadya

Y COBEpIIICHUE PabOTHI.

O06ocHOBaHUE MPABUIT U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHUE pa3IUYHbBIX CIOCOO0OB U3MEPEHUS

U TIKaJT TEMITePaTypHI.

Hao0mronenne n o0bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTHH TeJia B pe3ysibTaTe TeIlonepeaadu

¥ paOOThl BHEIIHUX CHII.

HaOmronenne n 00bICHEHHE OIBITOB,
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Bunbl Tenonepenayu:
TETUIONPOBOJHOCTD,
KOHBEKIINS, U3JTyUYCHHE.
KonnuecTBo TENIOTHL.

VY nenbHas TEIJIOEMKOCTD
BemecTBa. TemiooOMeH

U TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEILUIOBOTO
Oamanca. [1naBnenue

1 OTBEPJCBaHUE
KPUCTAUTMYECKUX BEIIECTB.
VY enbHas Temiota
TIJIABJICHMUS.
[TapooOpa3zoBanue

Y KOHJICHCAIIUSI.
Ucnapenne. Kunenue.

Y nenpHas TeniaoTa
napooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATYyPbl
KUIIEHUS OT aTMOCc(epHOro
TaBJICHHSL.

BrnaxuocTts BO3ayXxa.
DHeprus TOIIMBA.

VY nenwHas TeniaoTa
CropaHusi.

[TpuHIMIIBL paOOTHI
TeraoBbIX apurarenend K11
TETUIOBOTO JIBUTATEJIs.

00CYXKJIEHUE MPAKTUYECKUX CUTYaIluH,
JIEMOHCTPUPYIOIINX PA3JTUYHBIC BUIbI
TETUIoNepeIauu: TEIJIONPOBOAHOCTb,
KOHBEKIIHIO, U3Ty4YCHUE.

HccienoBanue sBJICHHS TEINIOOOMEHA

MIPY CMEUIMBAHUU XOJOAHON U rOpsiYe BOJIBI.
HabGmroieHre ycTaHOBICHUS TEIIJIOBOTO

PABHOBECUS MEKy TOpSYEH U XOJIOJHON BOJOM.

OmnpeneneHue (M3MepeHne) KOIUIECTBA
TEIJIOTHI, MOJYYEHHOTO BOJOW MPHU
TEMJI000MEHE C HATPETHIM METAIITUIECKUM
THHPOM.

Omnpenenenue (M13MepeHue) yaeabHOMu
TEIUIOEMKOCTH BEIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TETIJIOTHI U TEIUIOEMKOCTH

U TEIJIO0OMEHE.

AHanu3 CUTyari mpakTHIecKoro
WCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB
¥ MaTEPHUAJIOB, HAIIPUMED, B LIETIAX
HEProcOepeKEHUsI: TEIIIOU3OIISIHA,
sHEprocoeperaronme Kpoliiy,
TEPMOAKKYMYJISITOPHI U T. 1.

Habnronenue siBneHuit ucnapeHus

Y KOHJICHCAIUH.

HccnenoBanue mpoliecca UCIapeHust
Pa3IUYHBIX )KUIKOCTEH.

OOBsiCHEHHE SIBJICHUN HCIAPEHUS
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TemnoBble NBUTATENIN Y KOHJEHCAIlM Ha OCHOBE aTOMHO-

Y 3aIUTa OKPYKAIOLLIEH MOJIEKYJISIPHOT'O YUCHHUS.

CPCAbL. HabGmronenne u 00bsiCHEHUE TIpoIiecca KUIeHMS,
3aKOH COXpaHEHHMs B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPhbI

U IIPEBpAIICHUS YHEPTUU KHIIEHHUS OT JaBJICHUS.

B TCIIOBBIX IIpo1ECcax Omnpenenenue (M3MepeHnEe) OTHOCUTEIHHOM

BJI&YKHOCTHU BO3AyXa.
HabGmronenne npornecca riaBiacHus
KPUCTAINIMYECKOTO BEIECTBA, HAITPUMED, JIbJIA.
CpaBHEHHE MTPOLIECCOB IJIABJICHUS
KPUCTAJUIMYECKHUX TEJ U pa3MsTieHus

IPY HarpeBaHUU aMOP(PHBIX TEJL.

Omnpenenenue (M3MEpeHUE) yIeTbHON

TEIJIOTHI TUIABJICHUS JIbJIA.

OObsicHeHHE SIBJICHUH TUIaBJICHUS

U KpUCTAJLJIM3AI[MY Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI.

Pemienue 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIIOTHI B MIPOIIECCAX
TeIIoNepeaauy NpHy IUIaBICHUU

Y KpUCTAIIM3AalMH1, UCTTAPEHUH U KOHIEHCALIUH.
AHaIN3 CUTyalid MPAKTUIECKOTO0 MPUMEHEHNUS
SIBJICHUY TUJIABJICHUS U KPUCTAUIM3ALINH,
HaIpuMep, MOJIYUYEHUE CBEPXUUCTHIX
MaTepuaoB, COJIeBas IPesiKa U Jp.

AHanu3 paboThl M 00BSICHEHNE TTPUHITATIA
JEUCTBUS TEIJIOBOTO JIBUTATENSL.
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Brruncienune xoaudecTBa TEILUIOTHI,
BBIJICIIAIOIIETOCS IPU CTOPAHUHN PA3TMYHBIX
BUJI0B ToruuBa, u KIIJI geurarens.
OO0cyXIeHNE YKOJIOTHUSCKUX TOCISACTBUN
HCTIOJIb30BAHUSI ABUTATEIIC BHYTPEHHETO
CropaHus, TEIJIOBBIX U THAPOIICKTPOCTAHIUN

Hroro no pazneny 28
DJleKTpUYeCKNe 1 MATHUTHBbIE SIBJICHUSA
2.1 | DnexTpuueckue 7 DJeKTpU3aIus Tell. HaGmroienrie 1 nmpoBeicHUE OMBITOB
3apsibl. JIBa poJia SIEKTPUUECKUX IO AJIIEKTPU3ALUHU TEJI IPU CONPUKOCHOBEHUH
3apsHKCHHBIE TEa 3apsanoB. B3aumonaencraue Y UHIYKLHEH.
1 UX B3aMMOJCHCTBUS 3apsKEHHBIX TeJl. Haobaronenne u o0bsicCHEHHE B3aUMOACHCTBUS
3akoH KynoHna (3aBUCHUMOCTH | OHHOMMEHHO U PAa3HOUMEHHO 3apsHKEHHBIX TEI.
CHJIBI B3aMMOJCHCTBHUS OOBsicCHeHHE PUHITUTIA JEHCTBUS IEKTPOCKOIIA.
3apsIKECHHBIX Tl OOBbsicCHEHHE SIBICHUN JIEKTPU3ALUU
OT BEJIMYMHBI 3aPSJI0B IIPY CONMPUKOCHOBEHUHM TEN U
U PACCTOSHUS MEXKIY WHAYKIIMEW C UCTI0JIb30BAHUEM 3HAHUH O
TEJIaMH ). HOCHTEJISIX JJIEKTPUUECKHUX 3apsI0B B
DIIEKTPUYECKOE TOJIE. BEIIIECTBE.
HanpsixkenHocTh Pacno3naBanue u 00ObACHEHHE SABJICHUI
3JIEKTPUYECKOTO TTOJIS. AJIEKTPU3AIIMU B IIOBCECIHEBHOM KU3HMU.
[TpuHIMIT cyneprno3uuuu Habnronenne u 00bsICHEHHE OIBITOB,
AJIEKTPUYECKUX TTOJIEN WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
(Ha KAYECTBEHHOM YPOBHE). | 3JICKTPUYCCKOIO 3apsia.
Hocurenu snekrpudeckux Habntonenue onbITOB MO MOJIETUPOBAHUIO
3aps/I0B. DJIEMCHTAPHBIN CUJIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
AJIEKTPUYECKUH 3apsil. HccnenoBanue AEHCTBUA JICKTPUUECKOTO MOJIS
HA OIPOBOJIHUKU U JINAJICKTPUKH
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CrpoeHnue aroma.
[IpoBogHMKM

U TUBJICKTPUKHU. 3aKOH
COXpaHEHHUS AIEKTPUIECKOTO
3apsiia

2.2

[TocTostHHBIM
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUN TOK.

VY ciioBus CyLIEeCTBOBAHUSA
AIIEKTPUUYECKOTO TOKA.

W cToYHUKN TOCTOSIHHOTO
Toka. JlericTBus
AIEKTPUUYECKOTO TOKA
(TemioBOE, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUYECKHAN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUUECKast 1EIb.
Cuna Toka. DJIEeKTPUIECKOE
HaIpsiKEHUE.
CornpotuBiieHue
IIPOBOJIHUKA. Y ICIbHOE
COIPOTHUBIICHUE BEIIECTRA.
3akon Oma 11151 yyacTka
uenu. [locnenoBarenbHoe
U TIapaJijIesIbHOE COeTMHEHHE
IPOBOJHUKOB.

PaGoTa u MomHOCTH
ANEKTPUYECKOrO TOKA.

HabGmroienre pa3anyHbIX BHIOB ICHCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICKCTBUS B MOBCEIHEBHOM KU3HU.
HabmroneHne BOSHUKHOBEHUS Ta30BOT0 pa3psiaa
Y DJICKTPUYECKOTO TOKA B JKUJKOCTH.

COopka 1 UCTIBITAHUE DIICKTPUUCCKON IIeTTH
MOCTOSIHHOTO TOKa.

N3MepeHue CUIibl TOKa aMIIEPMETPOM.
N3MepeHune 3neKTpuYeCcKOro HapsKeHUs
BOJIbTMETPOM.

[IpoBeneHue u 0OBICHEHHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHHS MPOBOJHUKA
OT €ro JJIUHBI, IJIOIIAIA HOTIEPEYHOTO CEUEHUS
Y MaTepuaa.

HMccaenoBanue 3aBUCUMMOCTH CHUIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COIPOTHUBIICHUS PE3UCTOPA U HANPSIKCHUS
HA PE3UCTOPE.

[IpoBepka npaBuiia CI0KECHUS HAIIPSHKEHUN
IIPU MOCIIEI0BATEILHOM COCAMHEHUH JBYX
pE3UCTOPOB.
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3akoHn [[xoyns—JIeHna.
DIIEKTPUYECKUE LIETTN

U TIOTpeOUuTeNH
ANEKTPUYECKOU JHEPTUN
B ObiTy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuia AJis CHIIbI TOKa

IIPU NapaJUIeIbHOM COEIMHEHUH PE3UCTOPOB.
AHaJIN3 CUTyalUi OCIEA0BATEIBHOIO U
NapajieIbHOTO COETMHEHUS TPOBOJHUKOB

B JIOMAIIHUX AJIEKTPUUYECKUX CETSIX.

Pewenue 3aay ¢ ucnoap3oBaHreM 3akoHa Oma
U pOpMyJT pacyeTa IMEKTPUIECKOTO
CONPOTUBJICHUS MPU MOCIEAOBATEILHOM

U TapajuieIbHOM COCMHEHUHU MPOBOTHUKOB.
Onpenenenue  pabOThl  BIEKTPUUYECKOTO
TOKa, IPOTEKAIOLIETO Yepe3 pEe3UCTOP.
OmnpeneneHue MOIIHOCTHU JIEKTPUUECKOIO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HampsiKEHHUs Ha HEil.
Onpenenenue KII/[ narpeBaterns.
HccnenoBanue npeoOpa3oBaHus SHEPTUU

IIPU IOABEME TPy3a DJIEKTPOABUTATEIIEM.
OObsiCHEHNE YCTPOMCTBA U MPUHIIAIIA JICHCTBUS
JIOMAIIHUX 3JIEKTPOHATPEBATENIbHBIX TPUOOPOB.
OOBbsicCHeHHE TPUYUH KOPOTKOTO

3aMBbIKAHUS U MPUHIUIIA JEUCTBUS TIIaBKUX
IIPENOXPAHUTEIIEH.

Pewenue 3a1au ¢ CNOJIB30BAHUEM 3aKOHA
Jxoyns—JIenma

23

MarsauTHbIC SIBICHUS

ITocTOosTHHBIE MAarHUTHI.
BzaumopelictBue

I/ICCHCI[OBEIHI/IG MAargmTHOI'O B3aHMOI[€i/'ICTBHSI
ITIOCTOSAHHBIX MarHuToOB.
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MMOCTOSTHHBIX MarHUTOB.
MarunurtHoe mnoiJie.
MaruauTHoe 1noje 3eMiau

Y €ro 3HAYCHUE IS )KU3HU
Ha 3emiie. OnbIT OpcTena.
MarunurtHoe noJie
AIIEKTPUUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB

B TexHHUKeE. JlelicTBHE
MarHUTHOT'O TIOJIS

Ha MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATEIb
MOCTOSITHHOT'O TOKA.
Hcnonw3oBanue
ANEKTPOABUTATEICH

B TEXHUUYECKUX YCTPOMUCTBAaX
Y Ha TPAHCIOPTE

N3ydyeHrne MarHuTHOTO MOJISl MOCTOSTHHBIX
MarHuTOB MPU UX OOBbEIMHEHUHU U Pa3/ICIICHUH.
HMccaenoBanne MaroiuTHOTO B3aUMOJICHCTBUS
MMOCTOSHHBIX MAarHUuTOB.

N3ydyeHre MarHuTHOTO TOJIsl TOCTOSTHHBIX
MarHuTOB MPU UX 0OBbEIMHEHUHU U Pa3/ICIICHUH.
[IpoBenieHrE ONBITOB MO BU3YAJIU3ALMH OIS
MOCTOSIHHBIX MarHuTOB.

N3ydeHune siBIeHUS HAMarHWYUBaHUS
BCILICCTBA.

HccnenoBanne neiCTBUSA SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBHS KaTyIIKH
C TOKOM Y MarHuTa OT CUJIbI U HAIIPABJICHUS TOKA
B KaTYIIIKE.

AHanu3 cuTyaluuil IpakKTUYECKOTO MPUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBILIJIEHHOCTH, MEJIUILIMHE).
N3yyeHue 1ercTBrsI MArHUTHOTO TOJIS

Ha IIPOBOJIHUK C TOKOM.

N3yueHue nercTBUs dIEKTPOABUTATEIS.
N3mepenue KIIA
AJIEKTPOJABUTATEIIbHOW YCTAHOBKH.
PacrniozHaBanue u aHAIM3 pa3IMYHBIX
MIPUMEHECHHU I 3JIEKTPOIBUTATEIICH
(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DnekTpoMarHuTHast 4 OnbiTel @apanes. SABiaeHue OIBITEI IO UCCIIEIOBAHUIO ABJICHUS
UHIYKIUS AJIEKTPOMArHUTHOU AJIEKTPOMArHUTHOW MHIYKIUW: UCCIIEOBAHUE
nHaykiud. [IpaBumno JleHna. | K3MEHEHUN 3HAYEHUS U HAITPABJICHUS
DIIEKTpPOreHeparTop. WHIYKIHAOHHOTO TOKa
CrniocoObl oJTy4eHusl
AJIEKTPUYECKON IHEPIUH.
DIIEKTPOCTAHIIUHU
Ha BO300OHOBJISIEMBIX
HMCTOYHUKAX SHEPTUU
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KJIACC
No HanmenoBanue Komnuectso | Ilporpammuoe cogepxanue | OCHOBHBIE BUABI ACATEIHHOCTH O0YYAIOIINXCS
/1 pa3aesioB U TeEM 4acoB
y4eOHOTro mpeamMera
Mexanuyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHnnueckoe ABUXKEHUE. | AHaIW3 U 00CYXIECHUE PA3IMUYHBIX TPUMEPOB

ABHKCHHC U CITOCOOBI
Cro OIIMCaHUusA

MarepuanbHas TOUKa.
Cucrema otcyera.
OTHOCHUTENIBHOCTD
MEXaHUYECKOTO JIBUKECHHUSI.
PaBHomepHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
HepasHomepHoe
IIPSAMOJIMHENHOE JIBUYKEHUE.
CpenHsast 1 MrHOBEHHasI
CKOpOCTb TeNa Ipu
HEPaBHOMEPHOM JIBUKCHUMU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSAMOJIMHENHOE JBUKCHUE.
CBoOonHOE najieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE ABUKEHUE

10 OKPY>KHOCTH.

Ilepuon u yacrora
oOparenus. JIuneitnas

Y YTJIOBAsi CKOPOCTH.

MEXaHUYECKOTO JABUKECHUSI.

OO6cyKaeHue rpaHull TPUMEHUMOCTH MOJIENN
«MaTepuaNbHasi TOUKa.

Omnucanne MEXaHMYECKOTO IBIKEHUS
pa3IUYHBIMU crioco0amu (ypaBHEHHE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIIU, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHHSL.

Habmoienue MexaHu4ecKoro JBUKEHHs TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE IyTEN U TPAEKTOPUNA TBUXKEHUS
OJIHOTO U TOTO K€ TeJa OTHOCUTEIHHO Pa3HbIX
TEJ OTCUeTa.

Amnanu3 Texcta ["anumes 06 OTHOCUTEIHHOCTH
JIBUYKCHHUST; BHITIOJTHEHUE 3aJaHUI TI0 TEKCTY
(CMBICTIOBOE YTEHHE).

Omnpenenenne cpemHein CKOPOCTH
CKOJIbXKEHUSI OpycKa WIIM JBWKCHHS IaphKa
110 HAKJIOHHOM TUIOCKOCTH.

AHam3 1 00CYXXJIeHHE CIIOCOOOB
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[leHTpocTpeMUTenbLHOE MPUOIMXKEHHOTO ONPEICICHUSI MTHOBEHHOM
YCKOpEHUE CKOPOCTH.

OrnpeneneHue CKOPOCTU PAaBHOMEPHOIO
JBYDKEHUS (TIapyKa B )KUIKOCTH, MOJICIN
AIIEKTPUYECKOTO aBTOMOOWIIS U T. II.).
Omnpenenenue MyTH, MPOUICHHOTO 3a IaHHbBIN
MIPOMEKYTOK BPEMEHU, U CKOPOCTH Telia

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBUYKEHUS OT BPEMEHH.

OO0cy>x1eHre BO3MOKHBIX TPUHITUIIOB
JEeUCTBUS IPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

BeryuciieHne myTu ¥ CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIB>KCHUHU
Tena.

OmnpeneneHue NPOUIEHHOTO MyTH U YCKOPEHUS
JIBDKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSAMOJUHEHHOTO
JIBIKCHUS T€JIa OT BPEMEHHU.

IIposepxa eunomeswvl: eciu

npU PA6HOYCKOPEHHOM OBUINCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4emHulX yuces, mo
coomeemcmayowue NPoMeNCYmKu 8pemeHu
O0OUHAKOBYL.

Onpenenenne yCKOpeHus Tela

TIPY PaBHOYCKOPEHHOM JIBIYKEHUHT
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10 HAKJIOHHOM IIOCKOCTH.

N3mepenue nepuojia v 4aCTOThI OOpaIieHus
TeJIa M0 OKPY>KHOCTH.

OmnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JIBUYKECHUS TEJIA 10 OKPYKHOCTH.

Pemienue 3a1a4 Ha onpeneseHue
KUHEMAaTUYECKUX XAPAKTEPUCTUK
MEXAHUYECKOTO JIBUKEHHS PA3IMYHBIX BUIOB.
Pacno3naBanue u npuOIMKeHHOE OMKMCaHNE
PA3JIUYHBIX BUJOB MEXaHUYECKOTO JBHKEHHUS
B IIPHUPOJIC M TEXHHUKE (HA MPUMEpax CBOOOIHO
MaJIaloIMX TEJ, IBUKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumojelicTBue Tei

20

[TepBriit 3aKOH
HsroTona. Bropoit 3akoH
Herorona. Tpernit 3akoH
HrroTona. [TpuHUMN
CYyHEepHO3ULIUU CUJL.

Cuita ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuia
TPEHUS CKOJIbKEHUS, CUJia
TPEHUS TIOKOS, IPYTU€ BUJIbI
TpPEHUSL.

Cuiia TSXKEeCTH U 3aKOH
BCEMUPHOTO TATOTCHUSI.

Y ckopeHnne cBOOOIHOTO
najzeHus. J[BimkeHue rmiaHeT

HaGmronenne u o0CyKaeHre OnbITOB

C IBIDKCHUEM TeJia MPU YMCHBIICHUH BIIASHUS
JIPYTUX TEJ, MPEMITCTBYOIIHNX ABUKCHUIO.
AmHanu3 TekcTa [ajuies ¢ onucanueM
MBICJICHHOT'O SKCIICPUMECHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPIIHH,
BBITIOJTHCHHE 3aJIaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHE).

OO6cyxaeHue BO3MOXKHOCTH
BBIMIOJTHCHHMSI ~ 3aKOHAa  HMHEPIUH B
Pa3IMYHBIX CUCTEMAaX OTCYECTA.

HabGmronaeHue u o0CykJIeHHEe MEXaHUICCKUX
SIBJICHUM, TIPOUCXOSIINX B CUCTEME OTCUCTA
«Tenexka» IpH e paBHOMEPHOM
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Bokpyr Connua. IlepBas 1 YCKOPEHHOM JIBJKEHUU OTHOCHUTEIHHO
KOCMHMYECKast CKOPOCTb. KaOuHeTa (HU3UKU.

HesecoMocTs u nieperpy3ku. | JIelicTBHS ¢ BEKTOPAMH CHII: BBIITOJIHCHHE
PaBHOBecHE MaTepUAIbHON | 3aJIaHUH 110 CIIOKCHHIO M BBIYHTAHUIO

TOYKU. AOCOIIIOTHO TBEPAOE | BEKTOPOB.

Teno. PaBHoBecue TBepaoro | HaOimroneHue W/Wiv IPOBEICHHUE OIBITOB,
TeNa ¢ 3aKPEIVIEHHON OChI0 | IEMOHCTPUPYIONIUX 3aBUCHMOCTh YCKOPCHHSI
BpanieHusi. MOMEHT CHUJIbI. Tea OT MPUJIOKEHHON K HEMY CHJIbI U MacChl
LleHTp TsKECTH Tena.

AHanu3 1 00bSICHEHUE SIBJICHUIA

C UCIOJIb30BAHUEM BTOPOTO 3aKkOoHa HbroTOHA.
Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiia CIOXKEHUS CUII.
Onpenenenue KeCTKOCTH NPYKUHBI.

AHanu3 cutyanui, B KOTOPbIX HaOIIOAl0TCS
ynpyrue neopmaiiuu, 1 uX 00bSICHEHHE

C UCIOJIb30BaHUEM 3akoHa ['yka.

Pemenune 3aga4 ¢ ucnop30BaHUEM 3aKoHa [ 'yka.
HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHUS
CKOJIBYKEHHUSI OT CHUJIbI HOPMAJIBHOTO JIABJIEHUS.
OO0cyxkaeHue pe3yIbTaToB UCCIICTIOBAHMUS.
Onpenenenue korpuirieHTa TpeHus
CKOJIbYKEHUSI.

N3mepenue cuitbl TpeHUs TOKOSI.

Pemenue 3a1a4 ¢ ucnoiab30BaHUEM (POPMYIIbI
JUISL CUJTBI TPEHUS CKOJTbKEHUS.

AHaJIN3 JBUKEHUS TN TOJIBKO MOJI JEHCTBUEM

54



denepanbHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbINH YPOBEHB)

CHUJIBI TSDKECTH — CBOOOTHOTO MaJICHMUS.
OObsicHEeHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOTHOTO MAICHUSI OT MACCHI TeTa.
O1eHKa BETUYUHBI CUIIBI TSTOTCHHUS,
JNEUCTBYIOLIEN MEXKIY JIBYMS
TeaamMu (JIJ1s1 pa3HbIX Macc).

AHalIN3 JBUKEHUS HEOECHBIX Tell

1o/ IEUCTBUEM CHUIIbI TATOTCHUS

(C UCTIOJIB30BAHUEM JOTIOJHUTEIIBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Petienue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIbI

JUISl pacdeTa CUIIbI TSYKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTCHUS; BHIMIOJHEHHUE
3aJIaHUH TI0 TEKCTY (CMBICIIOBOE UTEHUE).
HaoGmronenne u o0Cy»KaeHre OnbITOB

M0 U3MEHEHHUIO Beca TeJia MPU YCKOPEHHOM
JIBUKEHUU.

AHanu3 ycJIOBUM BO3HMKHOBEHHUSI HEBECOMOCTH
U TIepErpy3KH.

Peiienue 3a1a4 Ha onpeesieHne Beca Tea
B PA3JIMYHBIX YCIIOBHSIX.

AHanu3 cui, IEMCTBYIOIINX HA TENO,
MOKOSIIIEeCs] Ha Omope.

Ornpenenenue UeHTpa TAKECTH PA3TUIHBIX TEI
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc Tena. U3Menenune
uMITyJbca. UMIyJibc CHUIIBIL.
3aKOH COXpaHEHUs
uMITyJbsca. PeaktuBHoe
JIBIKEHUE.

Mexannueckas padora

U MOIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTUU

u pabotsl. [loTeHunanbHas
DHEPTHUs TeNa, MOJHATOrO
HaJ| IOBEPXHOCTBIO 3EMIIH.
[ToTeHuManbHas YHEPTUS
CKaTOM MPYKUHBL.
Kunernueckast sHeprus.
TeopeMa 0 KHHETUYECKOM
DHEPIUH. 3aKOH COXPAHECHHUS
MEXaHUYECKOI YHEPTUH

HabGnronenue u o0Cyk1€HUE OMbITOB,
JEMOHCTPUPYIOLIUX NIepeady UMIyJibca
MIpU B3aUMOJEHCTBHUM TEJ, 3aKOH COXPAHEHUS
UMITYJIbCA TPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICUCTBUU TEI.

AHaJIN3 CUTyallUid B OKPY’KAIOIIEH KU3HU

C UCIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCa.

Pacno3naBaHue sIBJICHUS] PEAKTUBHOTO
JIBIJKCHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHue 3aK0OHA COXPAHEHUSI UMITYJIbCa
JUISl pacyeTa pe3yJibTaTOB B3aUMOACHCTBUS TEJ
(Ha mpuMepax HEYNPyroro B3auMoJIeHCTBUS,
YIPYroro LHEHTPAIbHOTO B3aUMOACHCTBUS ABYX
OJIMHAKOBBIX TEJI, OJJTHO U3 KOTOPHIX
HETIOJIBMIKHO).

Perienue 3a1a4 ¢ UCMOIb30BAaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Onpenenenue paboThI CHJIBI
YIOPYroCTH TIpU TMOJBEME TIpy3a C
HCIIOJIb30BAaHUEM  HEMOJBMKHOTO U
MOABIIKHOTO  OyokoB.  M3MepeHwme
MOIITHOCTH.

N3MepeHune noTeHIMaIbHON SHEPTUU YIIPYTO
ne(OopMUPOBAHHOM MPYKUHBI.

N3mepeHne KHHETUYECKOW SHEPTHUM TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIbHOE CPABHEHUE N3MEHEHHUSI
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MOTEHIIMAIbHOW U KWHETUYECKOW SHEPTrUil Tena
IIPY JIBUKEHUU TIO HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTalbHas IPpoOBEpKa 3aKOHA
COXPAHEHHS] MEXaHUYECKON IHEPIUr

IIpU CBOOOTHOM TMa/ICHUH.

[IpumeHeHne 3aKOHa COXpaHEHUS
MEXaHUYECKOM SHEPTUH JJI pacyera
MOTEHIIMAIbHON U KWHETUYECKOW SHEPTUil Tena.
Pemenue 3amad ¢ ucnojib30BaHUEM 3aKOHA
COXPAHEHUS] MEXaHUYECKON YHEPTUU

Uroro no pazneny 40
Mexannuyeckue KoJ1e0aHNS U BOJTHbBI
2.1 | Mexanuveckue 7 Konebarensnoe npmkenne. | Habmonenue konebanuii moj AEMCTBUEM CHIT
Kosie0aHus OCHOBHBIC XapaKTEPUCTUKN | TSHKECTU U YIIPYTOCTU U OOHApyKEHHE
KoJIeOaHMii: mepuo, 10/1I0OHBIX KOJIeOaHUI B OKPY’KaIOIEM MUDE.
4acToTa, aMIUIUTY1a. AHanu3 kosiebaHul rpy3a Ha HUTHU
MaremaTudeckuii u U Ha TpyXKUHE.
IIPYKUHHBIN MasTHUKU. OnpeneneHue 4acToThl KoJieOaHUN
[IpeBpaienue sHeprun MaTEMaTHYECKOTO U MPYKUHHOTO MasSTHHKOB.
pu KoJie0aTeTbHOM HaGmronenue u o0bsicCHEHUE SIBIICHUS
TIBUKCHUH. pE30HaHCcA.
3aryxatoiue KoiaeOaHus. HccenenoBanne 3aBUCUMOCTH ITEpUOAA
BuIHyKIeHHbIE KoeOanus. | KoJeOaHHii IOABEIIEHHOIO K HUTH IPy3a
Pe3onanc OT JUIMHBI HUTH.
[IpoBepka HE3aBUCUMOCTH TIEpHOIa KOJICOaHMI
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaGmronenue u o0cyxkaeHuE ONbITOB,
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JIEMOHCTPUPYIOUIUX 3aBUCUMOCTD IEpUOJIa
KOJIeOaHMI MPY>XKUHHOTO MasiTHUKA OT MaccChl
rpy3a 1 )KeCTKOCTHU MPY>KUHBI.

[IpumeHeHne MaTeMaTu4eCcKoro

U TIPY>KUHHOTO MAasiTHUKOB B KAUECTBE
MOJEJIEH IS OIMCAaHUs KOJeOaHUi B
OKPY>KarOLIEM MHUpE.

Pemenue 3amay, CBSI3aHHBIX C BBIYMCICHUEM
WJIM OLIEHKOW 4acTOThI (Iepro/ia)
KOJICOaHMIA.

H3mepenue yckoperusi c60600H020 nadenust

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJIHBI.
CBoiiCTBa MEXAaHUYECKUX
BOJIH. [IpononbsHbIe

Y TIONIEPEYHBIE BOJIHBI.
JIsMHa BOJIHBI M CKOPOCTH €€
pacnpocTpaHEHUsI.
MexaHn4ecKue BOJIHBI

B TBEPJIOM TEJIE,
CECMUYECKNE BOJIHBI.
3BYK. | pOMKOCTB 3ByKa

Y BbIcOoTa TOHA. OTpakeHue
3Byka. MH}pa3ByK

U yJIBTPA3BYK

OOHapyKXeHHUE U aHAJIU3 BOJIHOBBIX SIBICHUM
B OKPY’KaIOIIEM MHPE.

HabGmrogenue pacrnpocTpaneHus Mpoa0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJICIIH)

1 0OOHapy’KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MIpUpPOJi€ (3BYK, BOJIHBI HA BOJIE).
Brrauciienne 1iIMHBI BOJTHBI U CKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCNepUMEHTAIbHOE ONpe/IeiIeHIE

I'PaHUIl YACTOTHI CIBIITUMBIX 3BYKOBBIX
KoJie0aHui.

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCIIE, C UCITOJIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HabGnronenvie u 0ObACHEHUE SIBJICHUS
aKyCTHYECKOT0 PE30HAHCA.
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AHaJIN3 OPUTUHAIBHOTO TEKCTA, MOCBSIIEHHOTO
MCIIOJIb30BaHUIO 3BYKa (WM YIbTPA3BYKa)

B TEXHUKE (IXOJIOKaIMs, YITPa3ByK

B MEJIMIIMHE U JIP.); BHIMOJHEHUE 3aJaHUI

M0 TEKCTY (CMBICIIOBOE YTCHUE)

Uroro no pazneny 15
DJIEKTPOMATHUTHOE 10JI¢ U JJIEKTPOMATHUTHBIE BOJIHbBI
3.1 | DnekTpoMarHuTHOE 6 DNEeKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIITIX
ToJie DJIEKTPOMArHUTHBIE BOJIHBI. | B3AaUMOCBSI3b SJIEKTPUUECKOTO U MarHUTHOTO
Y 3JIEKTPOMArHUTHbIE CaoilicTBa IOJIEN.
BOJIHBI ANEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTAIBHOE U3yUCHUE
[IIxana 3MeKTPOMAarHUTHBIX | CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH (B
BOJIH. Mcrionb30BaHue TOM YHCJIE C TOMOIIbIO MOOUILHOTO
ANIEKTPOMArHUTHBIX BOJIH tenedoHa).
JIUISI COTOBOM CBS3H. AHaIu3 peHTI€HOBCKUX CHUMKOB
DNEeKTPOMAarHuTHAs IPUPOJIA | YEIIOBEUYCSCKOTO OpraHU3Ma.
cBera. CKOpOCTh CBETA. AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS

BoiHOBBIE CBOMICTBA CBETA AIEKTPOMArHUTHOIO U3JIyYEHHUsS B IPUPOJIE:
YKUBBIE OPraHU3MBbI, U31y4EHHUsI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).

PacniozHaBanue 1 aHaiau3 pa3iauyHbIX
IIPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH

B TEXHUKE.

N3y4yeHre BOITHOBBIX CBOWCTB CBETA.
Pemenue 3aau ¢ ucnosab30BaHueM GopmyJ
JUISl CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH,
JUTUHBI

BOJIHBI M YaCTOTHI CBETA
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Uroro no pazneny
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CBeTOBbBIC SIBJICHUSA

4.1

3aKOHBI
pacnpocTpaHeHus
CcBETa

JlyueBas Mmozens cBera.
Hcrounuku ceera.
[IpssmonuHeiHOE
pacnpocTpaHEHHUE CBETA.
3atmenust ConHna u JIyHbL.
Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTpaKEHUs
CBETA.

[Ipenomnenue cBera. 3aKoH
npenoMieHus csera. IlonHoe
BHYTPEHHEE OTPaKCHUE
ceera. Mcnonb3oBanue
MOJIHOI'O BHYTPEHHETO
OTpPaXXCHUS B ONTUYECKUX
CBETOBOJAX

HaOnroienue onbITOB, IEMOHCTPUPYIOIIUX
SBJICHUE MPSMOJIMHEIHOTO
pacrnpocTpaHEHHUsI CBETa

(BO3HUKHOBEHHE TCHU U TOJIyTCHH),

Y UX UHTEPIpETAIUS C UCTI0JIb30BAHUEM
MOHSATUSI CBETOBOTIO JIyya.

OOBsicHEeHHE U MOJICIMPOBAHUE COJIHEUHOTO
Y JTyHHOT'O 3aTMEHH.

HccnenoBanue 3aBUCUMOCTH

yIJia OTpa)X€HUs CBETOBOTO Jyya OT yTJia
NafCHUsI.

N3yueHue cBONCTB N300pakeHUsI B TNIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHNE ONBITOB

IO MOJYYEHHUI0 N300paKEHUN B BOTHYTOM
Y BBIITYKJIOM 3€pKajax.

HaOnronenue u o0bICHEHUE ONBITOB

O MPEJIOMJICHUIO CBETa Ha IPaHuULe
Pa3JIMYHBIX CPEl, B TOM YKCIIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHUEM.
HccenenoBanue 3aBUCUMOCTH yIjia

IMPCIIOMJICHUS OT yIJId ITaJICHUA CBECTOBOI'O JIy4da

Ha TPAHUILIE «BO3AYX—CTEKIIO».
Pacno3HaBanue sIBIEHUN OTPAKEHUS

Y TIPEJIOMIJICHHS CBETA B TIOBCEIHEBHOM
JKA3HU.
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AHanu3 U 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MUPAXKa.

Pemenue 3a1a4 ¢ NCIOJIB30BaHUEM 3aKOHOB
OTpa)KE€HUS U IPETOMJIICHUS CBETA

4.2 | JIuH3BI U ONTHYECKHUEC 6 Jlunza. Xox nyueii B mun3e. | [lomydeHne n300pakeHH ¢ TOMOIIBIO
prOOpbI OnTtuueckast cucrema coOuparoniel U pacceuBarOUIEH JTUH3.
¢doroannapara, Mmukpockomna | Onpenenenre GOKYCHOTO pacCTOSIHUS
u Teneckorna. ['na3 kak Y ONTUYECKOU CUJIbI COOMparoIei
ONTUYECKasi CUCTEMA. JINH3BI.
bimsopykocTs AHaJM3 yCTPOWCTBA U IPUHLINIA IEUCTBUSA
U JaJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOTA.
W3ydeHnne monenu ria3a Kak ONTHIECKON
CUCTEMBI.
AHaJu3 SBJIICHUIN OJIM30PYKOCTH
U JalbHO30PKOCTH, IPUHLINIA IEHUCTBUS
OYKOB
4.3 | Paznoxxenue 0€0ro 3 Pasznoxenue Oesoro ceera HaOmnronenue pasznoxxeHus: 6eioro cBera
CBETAa B CIEKTP B criekTp. OnbiThl Hpl0TOHA. | B CIIEKTD.
Clio)keHue CeKTpaIbHBIX HabGnronenre 1 00bICHEHUE OMBITOB
uBeToB. Jlucnepcus cBeta 10 MOJIYYE€HHUIO OEJIOTr0 CBETa MPH CII0KEHUU
CBETA Pa3HBIX LIBETOB.
[IpoBenenne u 0OBSICHEHUE OITBITOB
10 BOCIIPUSATHIO LIBETA MPEIMETOB IIPU UX
HAOJIIOICHUH Yepe3 IIBETOBbIC (PUIIBTPhI
(LIBETHBIEC OYKH)
Uroro no pazneny 15
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KBaHTOBBIC ABJICHUSA

5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna O6cyxnenue 1enu onsitoB Pezepdopaa
IIOTJIOIEHHE CBETA Y IIJJaHETapHask MOJIEIb 10 UCCJIEAOBAHUIO aTOMOB, BBIABMKECHHE
aTOMOM aroMa. Mozens atroma bopa. | rurores 0 BO3MOXHBIX pe3yJIbTaTax OIbITOB

Hcnyckanue v MOTJIOMEHNUE | B 3aBUCHMOCTH OT IPEAIIOIAraeMoro CTpPOCHUS
cBeTa aTOMOM. KBaHTBHI. aTOMOB, (DOPMYJIMPOBAHUE BHIBOJIOB
JIunenyarblie COEKTPBI U3 PE3yJbTATOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUHiA MJITaHETaPHOU
MOJIEJIM aTOMa U OCHOBAHUU IS TUIIOTE3bI
Bbopa o cranmoHapHbeIX OpOUTax 3JIEKTPOHOB.
HabGnronenue CruionHbIX U JIMHEWYaThIX
CIEKTPOB M3JIyYCHHS PA3JIUYHBIX BEILIECTB.
OObsicCHEHUE JIMHEWYAThIX CIIEKTPOB U3TyUYEHUS

5.2 | CtpoeHre aTOMHOTO 6 PanunoakTuBHOCTB. Alb(a, OO0cy>X/1IeHNE BO3MOXKHBIX THIIOTE3 O MOJIEIISIX
anpa 0eTa- ¥ raMMa-u3IydcHUsI. CTPOCHHUA sapa.
Crpoenue aToOMHOrO sijpa. OnpeneneHue cocrana siiep Mo 3alaHHbIM
Hyknonnas mozaenb MAacCCOBBIM U 3apsIOBBIM YHCIIAM
aToMHOTO sijpa. M3otonsl. Y 110 TIOJIOKEHUIO B MIEPUOJAYECKON CUCTEME
PannoakTtuBHBIE AJICMEHTOB.
npeBpanieHus. [Tepron AHalu3 W3MEHEHUs cocTaBa siapa u

TI0JTypaclajia aTOMHBIX sijiep | €[0  TIOJIOXKEHHM B IEPUOAMYECKOH
CHCTEME TNPH 0-PaTHOAKTUBHOCTH.
HccnenoBanue TPEKOB 0-4aCTHULL IO TOTOBBIM
dotorpadusm.

OOHapyXeHuE U U3MEPEHUE PATUATUOHHOTO
¢oHa c MOMOIIBIO TO3UMETPA, OLIEHKA €TO
WHTEHCUBHOCTH.
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Amnann3 OMOJIOTHYSCKUX H3MCHCHUH,
MPOUCXOIALINX O IENCTBUEM
PaIMOaKTUBHBIX U3Ty4YCHUI.
Hcnonp30BaHne paMOAKTUBHBIX U3ITyYEHUN
B MEJIULINHE

5.3 | SlnepHble peakuu 7 SAnepHble peakuuu. 3akoHbl | Pemienue 3a1ad ¢ HCIOIB30BaHUEM 3aKOHOB
COXpaHEHUS 3apsA0BOro COXpaHEHHUsI MAaCCOBBIX U 3apPSAJOBBIX YHCEI
Y MaccOBOI'0 YHCEI. Ha OMpEJIEICHUE PE3yIbTaTOB SACPHBIX
OHeprus CBsA3U aTOMHBIX peaKIuii; aHaInu3 BO3MOXKHOCTH
anep. CBsa3b Maccel WJIA HEBO3MOKHOCTH SJICPHON PEAKIIUH.

1 oHepruu. Peakiuu cuHTe3a | OnieHKa SHEPIMH CBS3H SIEP C
1 JieieHust siaep. VICTOYHUKY | cnonb3oBaHneM GopMyIibl DWHIITEHHA.

sHepruu CoHIa U 3BE3]1. OOcy>kneHne NepcreKTUB UCII0Ib30BaHUs
SnepHas SHEpreTHKa. YIPABJISIEMOTO TEPMOSIZICPHOTO CUHTE3A.
JencTBus pagvoakTUBHEIX | OOCYXIEHUE MPEUMYIIECTB M SKOJIOTHICCKIX
V3JIy4YCHUH HA )KUBBIE npo0OJieM, CBSI3aHHBIX C SJICPHON YHEPTeTUKOM
OpPTaHU3MBI
Hroro no pazneny 17
IHoBTOPUTEJIBbHO-00001IA0IUIT MOAYJIb
IToBTOpEHUE 9 Cucremarusanus BrimoiHeHne y4eOHbIX 3aaHui, TPEOYIOIIIX
1 00001IeHNE 1 000011eHNE IPEIMETHOTO | AEMOHCTPAIMK KOMIIETEHTHOCTEH,
coZlep KaHus Kypca COJICpP>KaHUS U OIBITA XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO
busuku 3a 7-9 kiacchl JESATCIILHOCTH, IrPaMOTHOCTb:
IPUOOPETEHHOTO — IPUMEHEHUS TIOJTyICHHBIX 3HAHUN

IIPY M3YYEHHUH BCETO Kypca | JJI HAYYHOTO OOBSICHCHHUS

(U3MKH OCHOBHOIO OOLIETO | (PM3HUECKUX SIBJICHUN B OKpPY KarOIIeH
oOpa3oBaHMs. npupoie,

B [TOBCEJHEBHOM KM3HU U BBISIBICHHUS
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[ToaroroBka kK OCHOBHOMY (U3UYECKUX OCHOB PsiJila COBPEMEHHBIX
roCyJIapCTBEHHOMY TEXHOJIOTHH;

AK3aMeHy 1Mo (hU3nKe — MMPUMEHEHUSI OCBOCHHBIX

TSl 00yYaroImmxcs, AKCIIEPUMEHTAJIBHBIX YMEHUM
BBIOpPABILIKX 3TOT YUYE€OHBIN | [JIs MCCiieIOBaHUs (PU3NYECKUX SBICHUH,
peAMET B TOM YMCJIE JJIs1 TPOBEPKHU TUIIOTE3

Y BBISIBJICHUSI 3AKOHOMEPHOCTEM.

Pemenue pacueTHbIX 3a/1a4, B TOM YHUCIIC
MIPEIO0JIaratoIIuX UCTI0JIb30BaHUE (PU3UIECKUX
MOjIeJIell 1 OCHOBAHHBIX Ha COJEP’KaHUN
Pa3IUYHBIX Pa3eioB Kypca GU3UKH.
BrinonneHue u 3anura rpynmnoBbIX

WJIM WHIUBUIYaJIbHBIX TPOCKTOB, CBSI3AHHBIX

C cCoJiep>KaHueM Kypca pusuku

Uroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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NEPEYEHDb (KOAUD®UKATOP) PACHOPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMbBI OCHOBHOT'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO ®U3UKE

B ¢denepanpHBIX M permoHaNBHBIX MPOIENYypax OIEHKH KadecTBa OOpa3OBaHMUS
UCIIOJB3YeTCs TepeueHb (KoaudUuKaTop) pacrnpeeeHHbIX Mo KiaccaM MPOBEPSIEMbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTeIbHOW MPOrpaMMBbI

OCHOBHOTI'0 00I1IET0 00pa30BaHUs U JIEMEHTOB COACPKAHUS M0 (PUBHKE.

7 KIIACC
IIpoBepsieMble nMpeaMeTHbIE Pe3yabTATHI OCBOEHHS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMmblI
Kon [IpoBepsiemMble TpeAMETHBIE PE3YIHTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa30oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUS
pe3yJibrara
1.1 MCIIO0JIb30BAaTh U3yUYEHHBIC MOHSITHUS
1.2 pa3vyarh SBJICHUS 10 OINKMCAHUIO HX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUMX JaHHOE (U3HUECKOE
SBJICHUE
1.3 pacrmo3HaBaTh MPOSBICHHE HW3YYCHHBIX (U3MYECKUX  SBICHUUN
B OKpY>KaloIIeM MUpPE, B TOM YHCIIe PU3NYECKUE SIBJICHUS B IPUPOJIE,
IpPU 3TOM TEPEBOAUTH MPAKTUUECKYIO 33a/layy B yueOHYIO, BBIICIATD
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PH3NIECKUX SBICHUHN
1.4 OMUCHIBATh M3yUYEHHBIE CBONCTBA TNl U (UINYECKUE SBICHMS,
UCHIOJIb3Ysl (PU3WYECKHE BEIWYUHBI, NPU ONUCAHUU NPABUIBHO
TPaKkTOBaTh (U3UYECKUH CMBICI HCIOIb3YEMbIX BEJIUYUH, UX
0003HaueHUA U eIMHUIIBI (U3UUECKUX BEJIMYWH, HAXOIUTh (DOPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTHh TpadUKUd  H3YUYEHHBIX  3aBHCHUMOCTEU
(bU3UYECKUX BEIIMYUH
1.5 XapaKTepHU30BaTh CBOICTBA Tel, (PU3UUYECKUE SIBJICHUS U TPOLECCHI,
UCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, MPU DITOM JIaBaTh CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIpAXKEHHE
1.6 OOBSACHATHh (DU3UYECKHUE SIBICHMS, TPOLECCHl U CBOWCTBA TEJ, B TOM
yuclie M B KOHTEKCTE CUTYyallMii NpPaKTUKO-OPUEHTUPOBAHHOIO
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XapakTepa: BBIABIATh NPUYNHHO-CICICTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHHE U3 1 — 2 JOTUYECKUX I1aroB C ONMOPON Ha 1—2 M3y4eHHBIX
CBOMCTBa buznyeckux SBJICHUH, duznyeckux 3aKOHa
WM 3aKOHOMEPHOCTHU

1.7

pelIaTh pacyeTHbIEe 3a7auv B 1 — 2 JOEWCTBUS, MCIOJB3YSI 3aKOHBI
u (GopMyJbl, CBs3bIBalOIIME (PU3MYECKHUE BEIMYMHBI: Ha OCHOBE
aHaJIN3a YCJIOBUS 3aJ1a4d 3alMChIBATh KPATKOE YCIOBUE, NTOACTABIISITH
busngeckre BeTUINHBI B (DOPMYJITBI M TPOBOUTEH PACUYEThl, HAXOIUTh
CIIpaBOYHBIC JIaHHBIC, HEOOXOUMBIE IS PEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD OJTYYEHHOU (PU3UUECKOM BEITMUUHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh IMPU ITOMOIIH
(Gu3MUeCKMX METO/IOB, B ONUCAHWUU MCCIEOBAaHUSA BBIIEIATH
IPOBEPSEMOE MPEAIOIOKEHNE (rumotesy), pa3nyaTth
¥ WHTEPIPETUPOBATh TOJYYCHHBIH PE3yNbTaT, HAXOIUTh OIIUOKH
B XOJI€ OMbITA, JEJIaTh BHIBOJBI 10 €r0 pe3yJibTaTaM

1.9

OPOBOAUTH  ONBITHI 1O  HAOMIOJEHUI0  (U3MUECKUX  SBICHUI
Wi (U3HYECKUX CBOWCTB Tel: (HOPMYIHpPOBATh IPOBEPsSEMbIC
OPEANnoioXKeHus, coOupaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO
000py/10BaHus, 3aIIUCHIBATH X0/ OIBITA U (POPMYJIUPOBATH BHIBOIbI

1.10

BBITMIOJTHATh TMPSMBIE W3MEPEHUS C HCIIOJIB30BAHMEM aHATOTOBBIX
U UGPOBBIX MPUOOPOB, 3aMUCHIBATH TTOKA3aHUsI PUOOPOB C YUETOM
3aJJaHHOW a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  HUCCIEAOBAaHHE 3aBUCUMOCTH  OJHOW  (PU3UUECKOil
BEJIMYMHBl OT JPYrol ¢ HCIOJIB30BAHUEM TNPSAMBIX H3MEPEHHIH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIEIOBAaHUA, COOMPATh
YCTaHOBKY U BBITIOJHSITHh U3MEPEHUS, CIIeAYsI MPEATI0KEHHOMY IIJIaHy,
(GuKCHpOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (PU3HUECKUX
BEJIMUMH B BUE NMPEATIOKEHHBIX TaOIHUI] U rpaUKOB, I€IaTh BHIBOIBI
0 pe3yJbTaTaM UCCIIEOBAHUS

1.12

IPOBOAUTHh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH, CIIETYS
IPENJI0KEHHON UHCTPYKUUU: MPU BBINIOJTHEHUN U3MEPEHUN cOOMPATh
OKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAUYEHUE HCKOMOM
BEJINYUHBI

1.13

coOlMofarh  NpaBWja TEXHUKM  O€30acCHOCTM  mpu  padbore
C JIabOpaTOPHBIM 000PYIOBAHUEM

1.14

yKa3bIBaTh IPUHIUIBI AEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHUMUIBI JIEUCTBUS HW3YYEHHBIX HPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IMOMOLIBIO MX OINMCAHUsA, HUCIOJIb3Ys
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3HaHUA O CBOMCTBaX (U3MUECKHX SIBICHUA UM HEOOXOAUMBIE
(u3HUecKre 3aKOHbBI U 3aKOHOMEPHOCTHU

1.15

NPUBOIUThL TpUMEphl (HaXOAUTh HHGOPMALUIO O TIpUMEpax)
PAKTUYECKOTO UCIIOJIb30BAHUS duznueckux  3HAHUU B
NMOBCEIHEBHON KW3HU JJi1 oOecrniedeHusi O€30MacHOCTU  MpHU
oOpaieHuu ¢ npudopamu u TEXHUYECKUMU yCTpOMCTBaMH,
COXpaHEeHUs 3I0pOBbsl U COOJIOJIEHUST HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpeae

1.16

OCYIIECTBIISATh OTOOpP HCTOYHMKOB HMH(popmanuu B ceTu MHTepHeT
B COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIONINXCSA 3HAHUM M IyTEM CPaBHEHMS PA3IUYHBIX HMCTOYHUKOB
BBIIEATh MHGOpPMAIMIO, KOTOpas SABISETCS IMPOTUBOPEUUBOM
WM MOXET OBITh HEJOCTOBEPHOM

1.17

UCTOJb30BaTh MPHU  BBINOJIHEHUHW YYEOHBIX 3aJlaHUil  HAy4HO-
HNOMYJISIPHYIO JIUTEPATYpy (PU3UYECKOrOo COAEpPKaHUSA, CIPABOYHBIE
MaTepuasbl, pecypcbl cetd MHTepHer, BIageTh NpHUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(YOPMALIUU U3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOIIECHHUS
HAa OCHOBE 2 — 3 HCTOYHHKOB wWH(popManuu (U3HIECKOTO
COJIep>KaHMsl, B TOM 4YHCJI€ MyOJIMYHO JIeNaTh KPaTKUe COOOIIECHUS O
pe3yJibTarax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUM, TPU HATOM
rPaMOTHO HCIIOJIb30BaTh M3YYECHHBbIM NOHATUHHBIA ammapar Kypca
(U3HKH, COMPOBOXKIATh BHICTYTUICHHUE MTPE3CHTAINEH

1.19

IPU BBIIOJHEHUN YYEOHBIX TPOEKTOB U UCCIEI0BAHUN paclpeaesaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C NMOCTABICHHBIMU 33J]a4aMH,
CICAUTH 3a BBHIIOJIHECHUEM IlIaHA JCHMCTBHUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKaTUBHOE B3aUMOJICVICTBHE, YUYUTBIBAS MHEHHE
OKPYKaroLI1X

IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbI€ 2TIEMEHTBI COACPIKAHUS
pasmena | dIeMeHTa
1 OU3MKA U EE POJIb B ITOBHAHNN OKPYXAIOIEI'O MUPA

1.1 ®uznka — Hayka O Ipupoxae. JSIBIEHUS TNPUPOABI.
@usznyeckne  SABJICHUA:  MEXAaHWYECKHE,  TEIUIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
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1.2 dusnyeckre BeIMUUHBL. M3MepeHne pu3nueckux BETUYHUH.
®uznyeckue  npubopel.  [lorpemHocTh  H3MEpEHUN.
MexayHapoaHasi CHCTEMA €IUHULI

1.3 EcrecTBeHHO-HayuHBIA METOJ] TIO3HAHWS: HaOJIOJICHUE,
MOCTAHOBKA HAy4YHOTO BOINPOCA, BBIIIBUKEHUE THUIIOTE3,
HKCIEPUMEHT MO MPOBEPKE TUMNOTE3, OOBSICHECHHE
Ha0JII01AEMOT0 SIBJICHUS

1.4 Onucanne GpU3NUECKUX SBICHUM C TOMOIIBIO MOJIENIEH

1.5 [TpakTuueckue pabOTHI:

H3mepenue paccTossHUM.

H3mepenne oObema KUIKOCTH U TBEPAOTO TeTa.
Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenne temmeparypsl Npyd TOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEJEHUA O CTPOEHMU BEIIECTBA

2.1 CtpoeHue BEIIECTBA: ATOMBI U MOJIEKYJIBI, UX Pa3MEpBL.
OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BELIECTBA

2.2 JIBrxenue ydactul BemecTBa. CBsA3b CKOPOCTH JABUKECHHUS
YyacTHll ¢ Temneparypoil. bpoyHosckoe asuxenue, 1udpdysus

23 Bzaumoneicreue YaCTHII BEILIECTBA! MIPUTSKCHUE
U OTTAJIKMBaHUE

24 ArperaTtHble  COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta3O0B,
KUAKOCTEM W TBEPHAbIX  (KPUCTAIUIMYECKUX)  Tell
B3anMocBA3p MeEXay CBOMCTBaMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6 [TpakTuyeckue pabOTHI:

Orenka IamMerpa aToma METOJIOM pSIOB
(c ucnonbzoBanuem dotorpaduii).

OMBITHI 110 HAOJTIOICHUIO TETTOBOTO PACIIUPEHUS Ta30B.
OnbIThl O OOHAPYKEHUIO EHCTBUS CHUJI MOJIEKYJISIPHOTO
PUTSHDKEHUS

JIBVDKEHUE 1 B3AVMOJIECTBUE TEJI

3.1

MexaHndeckoe IBUKEHHE. PaBHOMEPHOE M HEPABHOMEPHOE
JIBUKCHHUE
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3.2 Ckopoctb. CpenHsisi CKOpPOCTh NpA  HEPaAaBHOMEPHOM
JBIDKEHUU. PacdeT myTu u BpeMEeHU ABUKECHUS

33 SBnenune wHepuuu. 3aKOH MHEpLUU. B3aumojnencTBue Ten
KaK MPUYMHA U3MEHEHMS CKOPOCTH JABMXKEHMS Tesl. Macca
KaK M€pa UHEPTHOCTH TeJia

3.4 [TnotHOCTE BemecTBa. CBSA3b IJIOTHOCTU C KOJIUYECTBOM
MOJIEKYJI B €IlUHUIIE 00bEMa BEIECTBA

3.5 Cuita Kak XapakTepHCTHKA B3aUMOICHCTBUS TEN

3.6 Cuna ympyroctu W 3akoH  ['yka. HM3mepenue cuibl
C IOMOLIBIO TUHAMOMETpa

3.7 SBnenue TATOTEHHMA W cwia Tsokecth. Cuila  TSOKECTH
Ha Ipyrux miaHerax. Bec tema. HesecomocTh

3.8 Cuna tpenus. TpeHue CKOIbXKEHUSI U TPEHUE TTOKOS.
Tpenue B Ipupoae U TEXHUKE

39 CnoxxeHWe CWi, HalpaBlI€HHBIX IO OJHOM IPSMOM.
PaBHOnEMICTBYOIIASA CHIT

3.10 [TpakTrnyeckue paboThI
Ornpenenenrue CKOPOCTU PaBHOMEPHOTO ABMXKEHHUS (LIapuKa
B JKHUJKOCTH, MOJENIU 3JEKTPHUUECKOr0 aBTOMOOWJS U TaK
nanee).
Onpenenenue CpeIHEN CKOPOCTH CKOJIBXEHUs Opycka
WIM [IapUKa 10 HAKJIOHHOMW IJIIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPAOIO TENA.
OnbITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb PaCTSKEHUS
(medopmarun) Ipy>KUHBI OT TIPUIIOKEHHOU CHJIBI.
OnbITBl, NEMOHCTPUPYIOIIKUE 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIBKEHMSI OT Beca Tea M XapakKTepa CONPUKACAFOLIUXCS
ITIOBEPXHOCTEU

3.11 dusnyeckue SABICHUS B MPUPOJAE: IPUMEPHI JIBUKECHHUS
C Pa3JINYHBIMU CKOPOCTSIMHU B KMBOM M HEKMBOM IIPUPOJE,
JEUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuyeckune ycTporucTBa: AMHAMOMETP, OAIIUITHUKA

JABJIEHUE TBEPJIbIX TEJI, )XKMJIKOCTEUN U I'A30B
4.1 Hasnenne  TBepaoro tena. CrmocoObl  yMEHBIICHUS

" YBCIIMUCHUA JABJICHUA
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4.2

JlaBnenue raza. 3aBUCHUMOCTh JaBIICHHUS Ta3a OT oObema,
TeMnepaTypbl

4.3

Ilepenaya maBiaeHHWST TBEPABIMU TEJIAMHU, KUJIKOCTAMU
u razamu. 3axoH [lackans. [THeBMaTH4eCcKe MariuHbI

4.4

3aBUCUMOCTh  JIaBJICHUSI  JKMJKOCTH  OT  TJIyOUHBI.
Imapocratnueckuii mapagokc. CooOmaromuecss COCY/IbI.
['mapaBnudecKkre MeXaHU3MBbl

4.5

Atmocdepa 3emman u armocheprHoe nasneHue. [IpudumHbI
CYIIECTBOBaHMUS BO3AYyIMIHOW o000j0uku 3emind. OnbIT
Toppuuennu. 3aBUCHUMOCTh  aTMOC(EPHOTO  JABJICHHS
OT BBICOTBHI HaJl YPOBHEM MOPS

4.6

N3mepenune aTMoc(epHOro JABJICHUSI. [Tpubopsr
JUTSI ©3MEPEHUST aTMOC(EPHOTO JTaBIICHUS

4.7

JlelicTBHE )KUJIKOCTH M Ta3a HA MOTIPYKEHHOE B HUX TEJIO.
Britankuaromas (apxumeoBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue Ten. BozayxomnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT o0beMa
MOIPYKEHHOM B )KUIKOCTh YaCTHU TEJIA.

OnpeneneHue  BBITAIKUBAIOIIEH CHIIBL, JEUCTBYIOIIEH
Ha TEJIO, ITOTPYKEHHOE B )KUIKOCTb.

[IpoBepka  HE3aBUCUMOCTH  BBITAJIKUBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEN HA TEJIO B )KUIAKOCTH, OT MacChl TEJIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH
CWIBI, JEHCTBYIOLIEH HA TEIO B XUAKOCTH, OT 00bema
MOTPY’KEHHOM B JKHJAKOCTh YacTH Te€la M OT IUIOTHOCTH
JKUJIKOCTH.

KonctpyupoBanue apeoMerpa WIM KOHCTPYHpPOBaHHUE
JIOJIKU U OTIPEIECIICHUE €€ TPY30I10IbEMHOCTH

4.10

duznyeckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(hepHOTO
JTABJICHUS HA )KMUBOM OpPraHuU3M, TUIaBaHUE PHIO

4.11

TexHuyeckre  yCTPOMCTBA:  COOOIIAIOIIMECS  COCY/bI,
YCTPOMCTBO  BOJIONPOBOJIA,  THAPABIMYECKUHA  IIPECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT' A

5.1

MexaHnunueckas pabora
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5.2 Mexannyeckass MOIITHOCTE

53 [TpocThie MEXaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS TUIOCKOCTb.
IIpaBuino paBHOBECHS pblyara

54 [TIpumeHeHue npaBuia paBHOBECHS pblyara K OJI0Ky

5.5 «3o50T0€ mpaBwiIo» MeXaHUKH. KoaduiueHt mnonaezHoro
nerictBust MexaHu3MmoB. [IpocTele MexaHu3mbl B OBITY
U TEXHUKE

5.6 [ToTeHnManbHas 3HEPrUM TeJla, MOJHIATOrO Hal 3eMiIeh

5.7 Kunernueckas sHeprus

5.8 IlonHass MexaHuuyeckas DJHEprus. 3aKOH H3MEHECHHMS

N COXpPAaHCHUA MEXaHUYECKOU OHCPIUHA

59 [IpakTudeckue paboOTHI:

Omnpenenenrue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM
JIBWKEHUU TeJa M0 TOPU30HTAIbHON TOBEPXHOCTH.
HccnenoBanue yciioBHil paBHOBECHS pblyara.

N3amepenune KIIJ[ HakJIOHHOM MJIIOCKOCTH.

N3ydeHne 3aKkoHa COXPAaHEHUSI MEXaHUYECKON SHEPrUun

5.10 dusnuecKre ABICHUS B IPUPOJE: PbIUArd B TEJIC YEIOBEKA

5.11 TexHuueckue YCTPOMCTBA: pplyar, MTOJABVKHBIN
U HEMOJABI)KHBIN OJOKM, HAaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KUIIACC
IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThl 0CBOEHHS] OCHOBHOI 00pa3oBaTe/bHOI
NMPOrpaMMblI
Kon IIpoBepsieMble peAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3yJibTara
1.1 VICIIOJIB30BATh ITOHATHS
1.2 paznuyaTh SIBIIGHHA 1O OIMCAaHHUIO UX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SIBIICHHE
1.3 pacno3HaBaTh IPOSIBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBJICHUU
B OKpY’KalolleM MHUpe, B TOM 4ucie GU3NYECKUe SBJICHUS B IPUPOJE,
IpHU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4E€OHYIO, BBIIEISATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBICHUMN
1.4 ONMKCHIBATh HM3YYECHHbIE CBOWCTBA Tel W (PU3MYECKUE SBICHMS,
UCTIONIb3Ysl (PU3UYECKHE BEIWYUHBI, TPU OMNUCAHUM MPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  WCIOJB3YEMBIX  BEIIUYWH,
0003HAaYEHHUA U €IMHULIBI (PU3UUECKUX BEIUYHUH, HAXOJUTH (POPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (U3MYECKYIO BEJIMYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpaduKu  HM3YyUYCHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEIIMUUH
1.5 XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SBJICHUS U IMPOLIECCHI,
UCIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa W 3alUChIBaTh €ro MaTeMaTUYECKOe
BBIpAaXXKCHHE
1.6 OOBSCHATH (PU3MUECKUE IPOLIECCHl M CBOMCTBA TEJI, B TOM YHUCIE
U B KOHTEKCTE CUTyallMd NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYMHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
u3 |-2 jormyeckux maroB ¢ MOMOIIBIO 1—2 M3y4YEHHBIX CBOWCTBA
bu3nUecKuX ABJICHUM, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 pelIaTh pacyeTHhIE 3aJaud B 2 — 3 JEWCTBHUS, MCIOIb3Ysl 3aKOHBI

U (OpMyJbl, CBSI3bIBAIOIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE
aHaju3a yCJIOBHUS 3aaud 3alMCBhIBATh KPATKOE YCJIOBUE, BBIABIATH
HEJAOCTAaTOK JAHHBIX JUIsl pEelIeHusl 3aJadyd, BBIOMpaTh 3aKOHBI
U (QopMyJibl, HEOOXOJUMBIE ISl €€ PEHICHHs, MPOBOAUTH PacUeThl
U CpaBHUBATh IIOJyYEHHOE 3HAu€HUE (PUINYECKOM BETUUMHBI
C U3BECTHBIMHU JAHHBIMU
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1.8

pacno3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PEUIUTh MPU TOMOIIH
(¢u3nyeckux  METO/JOB, UCHOJb3ys ONHUCAHUE  HCCIIEJOBAHMUS,
BBIJIEIIATE IIPOBEPSAEMOE IMPEAIIOIOKEHNE, OLEHUBATh ITPABUIBHOCTD
NOPSIAKA MPOBEICHUS UCCIEN0BAHUsA, A€IaTh BBIBOIbI

1.9

OPOBOJUTH ONBITHl [0 HAOMIOACHUIO  (PU3UYECKHX  SIBICHHI
WM  (QU3NYECKUX CBOMCTB Tel: (POPMYJIHpPOBATH IPOBEPSEMbIE
OpEANoNoXKEeHUs, coOupaTh YCTAaHOBKY M3  IPEIJIOKEHHOIO
000py10BaHUs, OMKUCHIBATH X0/ ONBITA U (POPMYJIMPOBATH BBIBOIbI

1.10

BBITIOJIHATh TPSIMbIE M3MEPEHHUS C HCMHOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB H  JATYMKOB  (PU3HYECKUX  BCIMYHMH, CpPaBHUBATh
pe3yJbTaTbl M3MEPEHUN C y4eToM 3aJlaHHOM  aOCONIOTHOMU
MOTPEIIHOCTH

1.11

IPOBOJMTH  HCCISIOBAHHE 3aBUCUMOCTH  OXHON  (DH3MUYECKOM
BEJIIMYUHBI OT JIPYrOil C MCIHOJb30BAHUEM TMPSIMBIX HW3MEPEHHUI:
IJIAaHUPOBATh HCCIICIOBAaHUE, COOMpPATh YCTAaHOBKY U BBITIOJIHSATH
U3MEPEHUs, CleAys MNPeIoKCHHOMY  IUIaHYy, (DHUKCHpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH B BHJIE TaOJUI] U TPadUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIEA0BAHUS

1.12

IPOBOJUTh  KOCBEHHBIE  M3MEPEHUS  (PU3MYECKUX  BEJIUYMH:
TUTAHUPOBATh U3MEPEHUS], COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY,
ciuenyss NPEeMIOKEHHOW WHCTPYKUHMHM, W BBIYHCIITH 3HAYCHUE
BEJINYMHBI

1.13

coOmonaTh TpaBWiIa TEXHWKH  O€30MmacHOCTH TpH  pabore
¢ 1abopaTOPHBIM 000PYIOBAHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HAa WX ONMUCAHUS, HCIOJIb3Ys
3HAHUS O CBOMCTBax (PU3UYECKUX SBIEHUH UM HEOOXOIUMBbIE
bu3nuecKre 3aKOHOMEPHOCTH

1.15

pacino3HaBaTh IMPOCTBIC TCXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I II0 CXCMaM H CXCMATHUYHBIM PUCYHKaM, COCTABJIATHL CXCMBbI
QJICKTPHUICCKHUX HCHCﬁ C TMOCJICAOBATCIIbBHBIM H IIapaJlJICJIIbHBIM
COCAMHCHUCM  OJICMCHTOB, pasjin4dasd  YCJIOBHBIC 0003HaUYCHUS
QJICMCHTOB JJICKTPHYCCKUX HCHGI?I

1.16

NPUBOAUTH TPHUMEPHl (HAXOAUTh WHPOPMAINMIO O MpUMEpax)
NPaKTHYECKOTO  WCTOJh30BaHUS  (U3NYCCKUX  3HAHWHA B
MOBCEAHEBHOM KM3HM 171 oOecredeHuss O€30MacHOCTH — TpHU
oOparieHnu ¢ mpuoopaMu H TEXHUYICCKUMU YCTPONCTBAMH,
COXpaHCHUS 3I0POBbSI M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpeae
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1.17 OCYLIECTBJISATh MOUCK UHPOpMaALUU (PU3NYECKOTO COACPKAHUS B CETH
HNHrepHeT, HA OCHOBE HUMEIOIIMXCS 3HAHUKW U IIyTEM CPaBHEHUs
JIOTIOJIHUTENBHBIX HCTOYHHUKOB BBIACIATh HMH(OpPMAIHIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBOM MIIM MOKET OBITh HEJOCTOBEPHOM

1.18 UCIIOJIb30BaTh NPH  BBINOJIHEHUM YYEOHBIX 3aJaHUN HAy4HO-
HOMYJISIPHYIO JIUTEPATypy (U3HUECKOTO COAEPIKAHUS, CIIPABOYHBIE
Marepuaibl, pecypcbl cetu VHTepHer;, BuageTs INpUEMaMH
KOHCTICKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus WH(YOPMALIUK U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

1.19 co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
00001mass UHPOPMALIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUYECKOIrO
colepKaHusi, B TOM YHCIE MyOJUYHO TPENCTABIATH PE3yJIbTaThI
MPOCKTHOM WJIM UCCIEAOBATEIbCKON JEATENbHOCTU, MPU HTOM
rPaMOTHO MCHOJIb30BAaTh WM3YYEHHBIM TOHATUMHBIA ammapar Kypca
(bU3HKHU, COPOBOXK/IATh BHICTYTUICHUE MPE3CHTAIINEH

1.20 P BBITIOJIHEHUH y4EOHBIX MPOEKTOB M MCCIEAOBAHUMN (DU3UUECKUX
IPOLIECCOB PacHpelensaTh OO0S3aHHOCTU B TIPYIIE B COOTBETCTBUU
C TMOCTaBJICHHBIMU 3aJadyaMU, CJICJAUTh 3a BBIMOJHEHUEM IUIaHA
JNEUCTBUH W KOPPEKTUPOBATh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJAJ B JIEATEILHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJICHCTBHUE,  MPOSIBISASE  TOTOBHOCTh
paspeniaTb KOHQIUKTHI

IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUS

Kon Kon IIpoBepsieMbIe 2TIEMEHTBI COACPKAHUS
paszena | dJIeMeEHTa

6 TEIIJIOBBIE ABJIEHNWA

6.1 OcHOBHbIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETHUECKOIN
TEOpPUH CTPOEHUs BeuniecTBa. Macca M pa3Mepbl MOJIEKYJI.
OneITel,  MOATBEP)KIAIOIIME  OCHOBHBIE  IOJIOKEHHUS
MOJIEKYJIIPHO- KHHETUYECKON TeOpUHn

6.2 Mogenu TBEpAOro, *)UJIKOTO U ra3000pa3HOTO COCTOSTHUM
BemecTBa. Kpucrammueckne u aMopgHbIE Tea

6.3 OObsicHEHUE CBOMCTB ra3oB, >KMJIKOCTEH M TBEPJBIX Tell
Ha OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU

6.4 CMaurBaHUE U KallWUISIPHBIE SIBJICHUS

75



®denepanpHas padoyast mporpamma | dusuka. 7-9 kimaccel (6a30BBI YPOBEHB)

6.5 TemnoBoe paclIupeHue u coxaTue
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6.6 Temmneparypa. CBs3p  TemmepaTyppl CO  CKOPOCTBEO
TEIJIOBOTO JIBHKEHHSI YACTHUIL

6.7 BuyTtpennsisi sueprus. CriocoObl M3MEHEHHsSI BHYTPEHHEU
SHEPrUM: TEIJIONEpeaaya U COBEPILIEHUE padOThI

6.8 Buabl Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIHUS,
U3ITyYCHHE

6.9 KomnnuecTBO TEIUIOTEL. Y I€JIbHASA TEIUIOEMKOCTE BEIIECTBA

6.10 TermooOMeH U TEIJIOBOE  paBHOBecHE.  YpaBHEHHUE

TEIJIOBOro OajlaHca

6.11 [InaBineHre M OTBEPACBAHUE KPUCTALIMUECKUX BEILECTB.
VnenpHas TEILUIOTA ILJIABJICHUS

6.12 [TapooOpazoBanue u konaeHcauus. Mcnapenue. Kumnenue.
VnenbHas  Temjgota  mapooOpa3oBaHUsA.  3aBHUCHMOCTH
TeMIIepaTypbl KUTIEHUS OT aTMOC(EpHOTO AaBICHUS

6.13 Brnaxxnocts Bo3nyxa

6.14 DHeprus TOIUIMBa. Y IeJIbHas TEMI0Ta CTOPaHUs

6.15 [Tpunnuner padoTs! TermmoBbix asurarenei KII remioBoro
npuratens. TennoBble JBUTATENd M 3alldTa OKPYXKaroUlen
Cpebl

6.16 3aKOH COXpaHEHHMs W IPEBPALICHUS SHEPTUU B TEIUIOBBIX
nporeccax

6.17 [IpakTudeckue paboOTHI:

OnpITEI MO0 OOHAPYKEHUIO JIEUCTBUS CUJI MOJIEKYJISIPHOIO
MPUTSHKCHUS.

OnbITHl O BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOW COIHU
WM caxapa.

OnbITEl IO HAOIIOMACHUIO TETJIOBOTO PACIIMPEHUS Ta30B,
XKUJKOCTEH U TBEPABIX TEI.

Omnpenenenue qaBiaeHUs BO3yXa B OasIOHE IINPULIA.
OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  JABJICHUS
BO3/IyXa OT €ro 00beMa 1 HarpeBaHUs WA OXJIKICHHUS.
[IpoBepka rHUMOTE3bl JIMHEWHOMW 3aBUCUMOCTH  JIJIMHBI
CTONIOMKA O KHJKOCTH B  TEPMOMETPHYECKOW  TpyOKe
OT TeMIIEpaTyphl.

HaOnionenne wu3MeHEHMsI BHYTpPEHHEW OJHEpPrUM  Tena
B pe3yJibTare TeIionepeaayu u paboThl BHEIIHUX CHUJI.
HccnenoBanue siBICHUS TEIUIOOOMEHA TPH CMENIMBAHUU
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XOJIOJHOU U TOPSTYEU BOJBI.

Onpenenenre KOJIUYECTBA TEIUJIOTHI, MOJYYEHHOTO BOIOM
Opu  TEIJIOOOMEHE C  HarpeTbiM  METAUIMYECKUM
uwHApoMm.  OnpeneneHue  yAEIbHOW — TEMJIOEMKOCTH
BelecTBa. VMcciaeqoBanue npoiecca ucmapeHus.
Onpenenenue OTHOCHUTEJIbHOM BJIKHOCTHU
Bozayxa. OmnpeneneHue  yJIeNbHOW  TEIIOTHI
IJIaBJICHUS JIbJIa

6.18 @usznueckue  SBICHUA B IPUPOJAE:  IOBEPXHOCTHOE
HATSOKEHUE U KaWUISIPHBIE SBJICHUS B IPUPOJAE, KPUCTAIIIBI
B npupoze, usnydenue CoJiHIA, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHe POChl, TyMaHa, WHesl, CHera

6.19 TexHuueckue  ycTpoWcTBa:  KamWUISAPbl,  MPUMEPHI

WCIIOJIb30BAHUS KPUCTAUIOB, JKUJIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUJICHHS TOMOB,
TUTPOMETPBI, TICUXPOMETpP, TapoBas TypOWHA, JIBUTATElb
BHYTPEHHETO CrOPAHUS

OJIEKTPUUYECKHWE U MATHUTHBIE ABJIEHUA

7.1 DuekTpu3anus Tei. J[Ba poja 3IeKTpUYECKUX 3apsiioB

7.2 B3aumoneiictBue  3apsikeHHbIX Teln.  3akoH — Kyrona
(3aBUCUMOCTh CHWJIbI B3aUMOJCHCTBUSI 3apsKEHHBIX —Tel
OT BEJIMYHUHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMH)

7.3 DnekTpuueckoe mnojie. HanpsKeHHOCTh 3JIEKTPUYECKOTrO
nons. [lpyuHOuMn Cyneprno3uuuv  AIEKTPUYECKUX ITOJEU
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenmun  snexktpuueckux — 3apsgoB.  DJIEMEHTApHBIN
anekTpuueckuil 3apsa. Crpoenue artoma. I[IpoBogHUKH
U JUDJIEKTPUKHU

7.5 3aKOH COXpAHEHUS JICKTPUUECKOTO 3apsijia

7.6 DIIEKTPUYECKUN TOK. YcnoBus CYyILIECTBOBAHMS
ANEKTPUYECKOTO TOKA. ICTOYHMKHN MOCTOSTHHOTO TOKA

7.7 JleficTBUS DJIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMUUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B )KUIKOCTSAX U ra3zax

7.8 Onektpuyeckas uenb. Cuna  TokKa.  DJIEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTuBiieHHE MPOBOJHUKA. YIEJIbHOE COMPOTUBIICHUE

BCIICCTBA
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7.10 3akoH OMa J1d ydacTKa [enu

7.11 [TocnenoBarenpHOE " napajuiesibHOE COEIMHEHHE
MIPOBOJTHHUKOB

7.12 PaboTa 1 MOLTHOCTB 3JIEKTPUYECKOTO TOKA. 3aKoH J[xoys-
Jlenua

7.13 OJNeKTpUYECKHE MMM M TOTPEOUTENH  DICKTPUUECCKOM

sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 IloctosstHHble MarguTel. B3anMoaeilcTBHE  ITOCTOSIHHBIX
MarHuToB
7.15 MarnautHoe nmose. MarHuTHOE noJie 3eMJIU U €r0 3HaUEHUE

JJIA JKU3HHM Ha 3emie

7.16 OnbiT Opcrena. MarauTHOE MOJE JIEKTPUYECKOTO TOKA.
[IpumeHeHue JIeKTPOMAarHuTOB B TEXHUKE

7.17 JlelicTBME€ MarHMTHOTO TMOJIsI Ha IPOBOJHUK C TOKOM.
OneKTpoABUraTenab IOCTOSIHHOrO ToKa. Mcmonbs3oBaHue
3JIEKTPOJBUTATETIEN B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE

7.18 OnbiTel Papajnes. SBieHHe NEKTPOMArHUTHON MHIYKLUU.
ITpaBuno Jlenua

7.19 Onekrporeneparop. CrocoObl MOTYyYEHHUS AICKTPUUSCKOU
DHEPrUH. DJIEKTPOCTAHIIUY HA BO3OOHOBIISIEMbIX HCTOYHHUKAX
SHEPTUU

7.20 [TpakTuueckue pabOTHI:

OnpIThl 10 HAOIIOACHUIO DJICKTPU3ALMHU TEl WHIYKIUEH
U TIPU CONIPUKOCHOBEHUHU.

Hccnenoanue JCUCTBUS BJIEKTPUYECKOTO 101
Ha MIPOBOJAHUKH U TUDIICKTPHUKHU.

COopka u mpoBepka pPaOOTHl DIEKTPUYECCKOW  IIeTH
MOCTOSTHHOTO TOKA.

N3MepeHue u peryimpoBaHUE CUIIbI TOKA.

N3MepeHue u peryimpoBaHUE HAIPSKEHHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4epes3
pPE3UCTOpP, OT COMPOTUBIICHHUS PE3UCTOPAa M HAIPSKECHUS
Ha pE3UCTOpeE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIH
MONEPEYHOr0 CEYECHUs U MaTepuaa.
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[TpoBepka IpaBuIIa CIIOKCHHSI HaNPSOKCHUN
IIPY TTOCJIEI0BATEIILHOM COCTMHCHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CUIIBI TOKa TPH MapajuIeIbHOM
COCTMHCHUH PE3UCTOPOB.

Omnpenenenre pabOTHI TEKTPUIECKOTO TOKA, UAYIIETO Yepe3
pe3ucTop.

OmnpenencHue MOIITHOCTH AIIEKTPHUYECKOTO TOKa,
BBLJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3
JaAMIIOUKY, OT HAMPSDKEHUS HA HEH.

Omnpenenenue KIIJI narpeBarensi.

HccaenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TTOCTOSHHBIX
MarHuTOB.

W3yyeHue MarHuTHOTO TIOJISI IOCTOSIHHBIX MarHUTOB TPU UX
00BETMHEHUH U Pa3/ICIICHUN.

Uccnenosanue JIEUCTBUA BJIEKTPUYECKOTO TOKa
HAa MarHUTHYIO CTPEJIKY.
OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTbD CUJIBI

BSaHMOHGﬁCTBHH KaTyIIKKW C TOKOM U MarouTa OT CHUJIbI TOKa
W HAIIpaBJICHUS TOKA B KAaTYIIKC.
I/IBY‘IGHI/IEE I[GﬁCTBI/IiI MAromTHOroO II10Ji1 Ha IIPOBOJHHUK

C TOKOM.
Koncrtpynposanue U U3YUYCHHUE paboThI
JIIEKTPOABUTATEIA. N3mepenne KIIA

3JIEKTPOJIBUTATEIIbHON YCTAHOBKH.

OnpIThl 1O MCCIEAOBAHUIO SABJICHUS DJIEKTPOMArHUTHOMN
WHIYKIUU: HCCJICIOBAHHE W3MEHEHHUI 3HAYCHUS
Y HampaBJICHUS! MHAYKIIMOHHOTO TOKa

7.21 @u3nyecKre SBJICHUS B NPUPOJE: DIEKTPUUYECKUE SIBJICHUS
B arMmocdepe, DIEKTPUYECTBO JKUBBIX  OpPraHU3MOB,
MarHuTHOE MoJjie 3eMId, Ipeid MoJIt0CoB, pOJib MArHUTHOTO
IOJISL TS )KA3HU Ha 3eMJie, OJISIPHOE CUSTHUE

7.22 TexHnueckne YCTPOMCTBA:  DJIEKTPOCKOI, aMIeEpPMETP,
BOJILTMETP, PEOCTAT, CUETUYUK DICKTPUUECKON IHEPTUH,
AIIEKTPOOCBETUTEIHHBIC npuoOOPkI, HarpeBaTesIbHbIe
AIIEKTPOTPUOOPHI (mpuMepsl), AIEKTPUYECKUE
NpEAOXPAHUTENN,  DJIEKTPOMATHUT,  DJIEKTPOJIBUTATEINb
MOCTOSTHHOT'O TOKa, T€HEePaTOp MOCTOSIHHOTO TOKA
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9 KITACC
IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThl 0CBOEHHS] OCHOBHOI 00pa3oBaTe/bHOI
NMPOrpaMMblI
Kon IIpoBepsieMble peAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3yJibTara
1.1 VICIIOJIB30BATh N3yUYEHHBIC ITOHITHUS
1.2 paznuyaTh SIBIIGHHA 1O OIMCAaHHUIO UX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SIBIICHHE
1.3 pacno3HaBaTh MPOSIBJICHUE M3YYCHHbIX (PU3NYECKUX  SBICHUUN
B OKpY’KalolleM MHUpe, B TOM 4ucie GU3NYECKUe SBJICHUS B IPUPOJE,
IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33a]auy B y4eOHYIO, BBIACIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBICHUMN
1.4 ONMKCHIBATh HM3YYECHHbIE CBOWCTBA Tel W (PU3MYECKUE SBICHMS,
UCTIONIb3Ysl (PU3UYECKHE BEIWYUHBI, TPU OMNUCAHUM MPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  WCIOJB3YEMBIX  BEIIUYWH,
0003HAaYEHHUA U €IMHULIBI (PU3UUECKUX BEIUYHUH, HAXOJUTH (POPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (U3MYECKYIO BEJIMYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpaduKu  HM3YyUYCHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEIIMUUH
1.5 XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SBJICHUS U IMPOLIECCHI,
UCIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa W 3alUChIBaTh €ro MaTeMaTUYECKOe
BBIpAaXXKCHHE
1.6 OOBSCHATH (PU3MUECKUE IPOLIECCHl M CBOMCTBA TEJI, B TOM YHUCIE
U B KOHTEKCTE CUTyallMd NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYMHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
U3 2-3 JIOTMYECKHUX IIaroB C MOMOIIBIO 2—3 M3Y4YEHHBIX CBOWCTBA
bu3nUecKuX ABJICHUM, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 pemaTh pacyeTHble 3aj1auu (omuparouecss Ha cucteMy u3 2-3

ypaBHEHUI), UCIMOJb3ys 3aKOHBI U  (OPMYJIbl, CBSA3BIBAIOLIUE
(¢u3nyeckue BEIMYMHBL: Ha OCHOBE aHaiM3a YCJIOBMS 3aJayu
3alMChIBATh ~ KPaTKOE  YCJIOBHE,  BBIBISATH  HEAOCTAIOIIHE
WIM U30BITOYHBIE JIAHHBbIE, BBIOMpPATh 3aKOHBI M  (POPMYIIBI,

HCO6XOI[I/IMI>I€ 1 pCIICHUA, IIPOBOAUTL pPacdCTbl H OLICHUBATDH
PCATMCTUIHOCTD IMOJIYYCHHOTO 3HAUCHUA (l)HSH‘—ICCKOfI BCINYHMHBI
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1.8

pacno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
(u3nYecKuX  METOAOB, HCIOJB3Yys  ONHMCAHHUE HCCIEOBaHMUS,
BBIICIIATH MPOBEPSIEMOE MPEANOI0KEHHE, OLIEHUBATh MPaBUIbHOCTb
nopsjika MIPOBEICHHUS UCCIIeI0BaHNUA, JenarTh BBIBOJIbI,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUN U OTBITOB

1.9

OPOBOAUTH ONBITHI MO  HAONIONEHUI0  (PU3UUECKUX  SABJICHUUN
WK (PU3UYECKUX CBOMCTB TEJ: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO HAOOpa 00OPYAOBAHMS, ONUCHIBATH XOJ1 ONBITA U €r0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIBI

1.10

OPOBOAUTh TPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHHIA,
omnpenenssi cpelHee 3HauyeHUE HU3MepsSeMOM BeIMYHMHBI ((POKYCHOE
paccTosiHie coOuparoleld JIMH3bI), 000CHOBBIBaTh BBIOOP crocoba
u3MepeHus (M3MEepUTEILHOTO Mpudopa)

1.11

OPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIIMYUH
c MCIIOJIb30BaHUEM IIPSAMBIX W3MEPEHNN: IIJJAHUPOBATH
UCCJIEIOBAaHUE, CAMOCTOSITENBHO COOMpaTh YCTAHOBKY, (DUKCUPOBATH
pe3yJIbTaThl MOJTYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B
BUJe TaOmuu © TrpauKoB, JAeNaTh BBIBOJABI IO pe3yjbTaTaMm
UCCIIENOBAHUS

1.12

NPOBOJUTH  KOCBEHHBIE  HM3MEpEeHHS  (U3UYECKUX  BEJIIMYMH:
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATH W3MEPEHHMS, CIeaysd NPENI0KEHHOW WHCTPYKIUU,
BBIYWCIISITh 3HAYEHWE BEIWYMHBI W AHAIM3UPOBATH IOJYYECHHBIC
pe3yJIbTATHI C YYETOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHUI

1.13

coOnoAarh  NpaBWja TEXHUKM  O€30macHOCTM  mpu  padbore
C J1abOpaTOpPHBIM 000PYI0BAaHUEM

1.14

pas3iindyatb OCHOBHBLIC IHPU3HAKKW H3YYCHHbBIX (bHBI/I‘IeCKI/IX MOI[GJ'ICfII
MaTcpuaJibHaA TOYKaA, a0COJIIOTHO TBEPAOC TCIIO, TOYECYHBIM UCTOYHUK
CBCTAa, JIY4, TOHKAasA JIMH34, INIaHCTApHAaA MOACJIb ATOMA, HYKJIIOHHAA
MOICJIb aTOMHOTO AgJapa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yUYEHHBIX MpUOOpOB
U TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX OMMCAHHUS, WCIOIb3YS
3HAHUS O CBOMCTBax (PU3UYECKUX SBICHUH UM HEOOXOIUMBbIE
¢u3nyeckue 3aKOHOMEPHOCTH

1.16

UCIOJb30BaTh CXEMBl M CXEMATHYHbIE PUCYHKH H3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX pruOOPOB
U TEXHOJIOTHUYECKUX MPOIIECCOB NIPH PEIICHHH YYECOHO-TIPAKTHICCKUX
3aJ1a4, ONTHYECKHE CXEMBI JIJISl MOCTPOCHHS H300pakeHU B TIOCKOM
3epKajie U COOMparoIeH JTMH3e
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1.17

OPUBOAUTH TpPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpUMEpax)
OPAaKTUYECKOT0  MCHOJb30BaHUS  (U3NYECKUX  3HAHUM B
NOBCEAHEBHOM JKM3HM JJs oOOecnedyeHHus: O0e30HacCHOCTH IpH
oOpalieHuu ¢ npudopaMu H TEXHUYECKUMU YCTPOMCTBAMH,
COXpPAaHEHHUs 3JI0pOBbSl U COOJIOACHHUS HOPM 3KOJIOIMYECKOI0
IIOBEJICHUS B OKPYKAIOIIEH Cpeae

1.18

OCYIIECTBIIATH TOUCK HHPOpMAIUU (PU3NIECKOTO COACPKAHUSI B CETH
HNurtepner, camoctoaTenbHO (HOpMyaupysl TOUCKOBBIN  3ampoc,
HAaXOMUTh IMYTH  ONPEHECIEHHUS  JOCTOBEPHOCTH  IOJYUYEHHOM
uH(pOpMAIIM Ha OCHOBE HMEIONIMXCA 3HAHWUN M JIOMOJHHUTEIbHBIX
VMCTOYHUKOB

1.19

WCIIOb30BaTh TP  BBIMOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
MOMYJISIPHYIO JTUTEPATYPY (HU3UYECKOTO COACPKaHUS, CIPABOYHBIC
Marepuanbl, pecypchl ceth HTepHeT; BHaAeTh NpUEMaMU
KOHCIIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHusi HHPOPMAIIMU U3 OJTHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3JaBaTh COOCTBEHHBIC THCHBMEHHBICE W YCTHBIC COOOIICHHS
Ha OCHOBE MH(GOpPMAIMHM U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
colepKaHusi, MYOJIMYHO TPEACTABIATh PE3yIbTaThl MPOCKTHOM
WIM UCCIENOBATCIbCKOW NEATCIBHOCTH, TP JITOM TPaMOTHO
UCTIONb30BaTh MW3YYCHHBI TIOHATUWHBIA — ammapar HW3y4aeMoro
pasznena (QU3MKM U COMPOBOXKAATH BBICTYIUICHHWE MPE3EHTAIMEN C
y4eTOM OCOOECHHOCTEH ayJUTOPHUN CBEPCTHUKOB

1.21

P BBITIOJIHCHUH YUEOHBIX MPOCKTOB M MCCIICIOBAHUN (PU3MUECKHIX
IPOLIECCOB pacHpenensaTh OO0S3aHHOCTU B TPYyIIE B COOTBETCTBHU
C TMOCTaBJIEHHBIMU 3aJayaMU, CJIEIUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUM W  KOPPEKTUPOBAaTh  €ro, aJEKBATHO  OLICHUBATh
COOCTBEHHBIM BKJIaJl B JICATCIIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJEWCTBHE,  TPOSIBISAL  T'OTOBHOCTH
paspemnaTh KOHQIUKTHI

IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbIe 2TIEMEHTBI COACPIKAHUS
paszzmena | DJIEMEHTa
8 MEXAHWYECKHUE SBJIEHUA
8.1 Mexannueckoe nrxxeHrne. MarepuanbHas Touka. Crucrema
oTcuera
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8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHKCHUS

8.3 PaBHOMEPHOE NPSIMOIIMHENHOE ABUKEHUE

8.4 HepaBHomepHoe mnpsmoininHeitHoe nBHkeHue. CpenHss
U MIHOBEHHas CKOpPOCTh Tejla TMpU HEPaBHOMEPHOM
JIBI>KEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NMPSIMOJIMHEWHOE JIBUKECHUE

8.6 CBoOoanoe nmagenue. OnpIThl [ annnes

8.7 PaBHomepHOE nBMKEeHME 1O OKpykHOCTH. Ilepuon wu

yacTtoTa oOpamieHusi. JIuHeilHas W yryioBass CKOPOCTH.
[leHTpOoCcTpEeMUTEIBLHOE YCKOPEHUE

8.8 [TepBriii 3akoH HproTOHA
8.9 Bropoii 3axon HproToHa
8.10 Tpetuii 3akon HproToHa
8.11 [IprHIMD Cynepno3uunuy CHUil

8.12 Cwuita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TPEHUS CKOJIbKEHHUS, CUJIa TPCHUS
MOKOS, IPYTU€ BUABI TPEHUS

8.14 Cuita TSKECTH M 3aKOH BCEMHUPHOIO TSTOTEHHS. Y CKOPEHUE
CBOOOIHOrO NaieHUs

8.15 JBmwxenune mianer Bokpyr Connua. IlepBasg xocmuueckas
CKopocTh. HeBecoMOCTh U Iieperpysku

8.16 PaBHoBecue maTepuaibHON TOYKU. AOCOIIOTHO TBEPAOE
TENO
8.17 PaBHoBecue TBepmoro Tema ¢  3aKpEIUIEHHOW — OCBIO

BpaiieHusa. MomeHt cuibl. LleHTp TsxecTn

8.18 Nmnynbece Tena. U3meHnenne umimynbca. VIMITyabe cubl

8.19 3aKOH COXpAaHEHUS UMITYJIbCa

8.20 PeakTuBHOE IBIKEHUE

8.21 Mexannueckas paboTa U MOIITHOCTh

8.22 Pabota cun Tspkectd, ynpyroctH, TpeHus. CBs3b SHEPTHH
U paboThI

8.23 [ToTreHumanpHass SJHEPIus TeNna, MOAHATOrO HaJ MOBEPXHOCTHIO
3emun
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8.24

[ToreHnmanbHas SHEPTUs CKATOU MPYIKUHBI

8.25

Kunernueckas sueprus. Teopema 0 KHHETHUECKOW SHEPTUU

8.26

3aKOH COXpaHEHHUS] MEXAaHUYECKOW dHEPrun

8.27

[TpakTuyeckue pabOTHI:

Onpenenenue CpeIHEN CKOPOCTH CKOJIBXEHUs Opycka
WIH JIBIDKEHUS IIApUKa M0 HAKJIOHHOMW TIJIOCKOCTH.
OmpeneneHre YCKOPEHHS Tejla MPU PABHOYCKOPEHHOM
JBUYKCHHUH 10 HAKIIOHHOW TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU

IpU  PaBHOYCKOPEHHOM  JBIKGHHMHM 0e3  HavaabHOU
CKOpOCTH.

[IpoBepka THNOTE3BI: €CIM TIPH  PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAaYaIbHOW CKOPOCTH IYTH OTHOCSTCS Kak
PSAZl HEUETHBIX YHMCEJ, TO COOTBETCTBYIOIIME MPOMEXKYTKU
BPEMCHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS
OT CHJTBI HOPMAJIHHOTO JTABJICHUS.

Omnpenenenre kodhPUITMEHTA TPEHUS CKOJIBKEHUS.
Omnpenenenre KECTKOCTH TIPYKUHBI.

Omnpenenenre padOTHI CUJIBI TPEHUS TMPU PABHOMEPHOM
JBYDKEHUH TEJa 10 TOPU30HTATHHOU MMOBEPXHOCTH.
Ompenenenre pabOTHl CUJIBI YNPYTOCTH TIPU  TOJABEME
rpy3a C HCMIOJIb30BAHMEM HEIMOABUKHOTO U TIOJIBHIKHOTO
OJIOKOB

8.28

du3nyecKue SBJICHUS B MPUPOJIC: NPUIMBBI U OTJIUBHI,
nBrkeHne IUiaHeT COJMHEYHOW CHCTEMBI, PEAKTHUBHOE
JIBUYKEHUE )KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOMCTBA: CIIUOMETD, JaTYUKHU
TIIOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUSL, PAKETHI

MEXAHNYECKUNE KOJIEGAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBuxeHue. OCHOBHbBIE XapaKTEPUCTHKHU
KOJIeOaHMIA: IEpUO/, YACTOTa, aMILIUTY1a

9.2 MareMaTu4yeckui U Npy>KUHHbIN MasTHUKU. [IpeBparienue
SHEPIUH MPH KOJIeOATETbHOM JBUKEHUU

93 3aryxaomue KojieOaHus.  BeiHyXIeHHBIE — KoJeOaHUs.

Pe3onanc
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94 Mexannueckne BOJIHBL. (CBolicTBAa MEXaHHYECKHX BOJIH.
[IpomonpHble W TONEpPEYHbIE BOJHBL. JlIMHA  BOJIHBI
U CKOPOCTh €€ pacupocTpaHeHHs. MeXaHHMYeCKHUE BOJIHBI
B TBEPJIOM TeJie, CEHCMHUUECKHE BOJTHBI

9.5 3ByK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 HNudpa3Byk u yabTpa3ByK

9.7 [IpakTudeckue paboThI:
Onpenenenue YJaCTOTBI u rnepuojia KoJieOaHuit
MaTEeMaTUYECKOI0 MasTHHUKA.
Ornpenenenre 4acTOThl U EPUOIA KOJIEOAHUM MPYKUHHOTO
MasTHHKA
HccnenoBanue 3aBUCHUMOCTH nepuoaa  KoJjieOaHUMA
MOJIBEIIIEHHOI'O K HUTH T'Py3a OT JJIMHbI HUTH.
HUccnenoBanue 3aBUCHUMOCTH nepuoaa  KoJjieOaHUM
NPYKMHHOTO MasTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCHMOCTHU nepuojaa KoneOanuit
rpy3a, TMOJBEIICHHOTO0 K HUTH, OT MacChl TIpy3a
1 ’KECTKOCTH MPYKUHBL. 3MepeHre yCKopeHHsl CBOOOTHOTO
MaiCHUS

9.8 dusnyeckrue SBJICHUS B TPUPOJIC: BOCHPUSITHE 3BYKOB
)KUBOTHBIMH,  3E€MJICTPSICEHHE, CEUCMUYECKHE  BOJIHBI,
IyHAMHU, X0

9.9 TexHuueckue  yCTpOMCTBA:  D3XOJIOT,  HCIOJb30BAaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEKTPOMarHuTHOE TMoJIe. DJIEKTPOMArHUTHBIE  BOJIHBL
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH

10.2 [IIkana 3J1eKTPOMAarHUTHBIX BOJIH

10.3 DJleKTpoMarHuTHas npupoga cBera. CKOpPOCTb CBETa.
BonHoBBIE cBOMCTBa CBETA

10.4 [TpakTuyeckue pabOTHI:
N3ydeHrie CBOMCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOMJIBLHOTO TenedoHa

10.5 duznyeckue SBICHUS B MPUPOE: OMOIIOTMUECKOe IEUCTBHUE

BUJIUMOTO,  yJIbTPA(HOIETOBOTO W  PEHTICHOBCKOTO
1563) e (S5 05171

86



denepanbHas padboyas nporpamma | dusuka. 7-9 knaccel (0a30BbIH YPOBEHB)

10.6 TexHnueckue yCTPOUCTBA: VICIIOJIb30BaHUE
3JIEKTPOMATHUTHBIX BOJH JIJIs COTOBOM CBSA3U
11 CBETOBBIE SABJIEHUA
11.1 JlyuyeBas monens cBera. MicTouHuKu cBeTa
11.2 [IpssMoIMHEHOE PacIIPOCTPAHEHUE CBETA
11.3 Ortpaxenue cBeta. [1ockoe 3epkano. 3aKOH OTpakKeHUsI CBETA
11.4 [Ipenomnenue cBera. 3akoH npenomieHus: ceera. [lonHoe
BHYTPEHHEE OTPAKEHHE CBETA
11.5 JInnza. Xox nyden B JIMH3E
11.6 OnTtuueckass  cuctema  (ortoammapara,  MHUKPOCKOIIA
U TEJECKOIa
11.7 ['na3 KakK ONTHYECKAS cHUCTEMA. bnuzopykocTh
U TAJIbHO30PKOCTh
11.8 Paznoxenue Oenoro cera B cnektp. OnbiTel HboTOHA.
CrnoxeHue CreKTpalbHbIX IBETOB. /lucnepcus ceera
11.9 [TpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH yrja OTPaXEHUS CBETOBOTO
Jy4da OT yTJia MaJIeHHus.
W3yuyenue  xapakTEepUCTHK  HM300pa)k€HUsT  mpeaMera
B IJIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCHMOCTH yTila IPEIOMIIEHUS] CBETOBOTO
Jy4da OT yTJiia MaJIeHHus] Ha TPaHUIIE «BO3yX — CTEKIION.
[Tonyuenune wu300pakeHU C MOMOIIBI0 CcOOHMparoleit
auH3bl.  OnpeneneHue  (POKYCHOrO — pacCTOSIHUSL U
ONTHYECKOU CUJTBI COOMPAIOIICH JIMH3BI.
OnbITHI 110 Pa3yIoKEHUIO OEJIOro CBETa B CIIEKTP.
OneITel 1O  BOCHPUSITAIO I1BETA MPEIAMETOB IIPU  UX
HAOJIIOICHUH Yepe3 IBETOBbIE (PUITbTPbI
11.10 @usnueckue sBICHUS B npupoje: 3armeHus ColiHIa U
JlyHsbl, 11B€Ta TeEJ, ONTUYECKHE SIBIEHUS B aTMocdepe (IBeT
HeOa, pedpakius, paayra, MUPax)
11.11 TexHuueckne yCTpOWCTBA: OYKH, MEPUCKOI, (poToammapar,
ONTHYECKUE CBETOBO/IbI
12 KBAHTOBBIE ABJIEHUA
12.1 Omneitel Pe3epdopaa u miianerapHas Mojenb aroma. Mojenb
aroma bopa
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12.2 Hcnyckanne # TMOIMJIOIIEHWE CBEeTa aToMoM. KBaHTEIL
JInHenyaTele CIEKTPHI

12.3 PaguoaktuBHOCTh. Anb(a-, 0eTa- u TaMMa-u3ITydeHHs]

12.4 Crpoenune atomHoro siapa. HykinoHHass Mojenb aTOMHOIO
anpa. M3orornsl

12.5 PanuoaktuBHbie mpeBpaumieHus. Ilepuon momypacnana
aTOMHBIX sJIep

12.6 SnepHple peakuuu. 3aKOHbBl COXPAHEHUS  3apsA/I0BOrO
¥ MacCOBOT'O YHCEN

12.7 DHeprus CBs3U aTOMHBIX siiep. CBA3b MAacChl U SHEPTUH

12.8 Peakuum cunTe3a u neneHus sjaep. VMICTOUHUKHM SHEPruu
CouHI1ia ¥ 3B€3]1

12.9 Snepnas sHepreruka. JlericTBUE palMOAKTUBHBIX U3JTyYECHUN
Ha KUBbIE OPTaHU3MBbI

12.10 [IpakTudeckue paboOTHI:
HaGmionenue  CIUIOMIHBIX M JUHEHYaThIX  CIEKTPOB
U3ITyYEHHUS.

HccrnenoBanne TPEeKOB: W3MEPEHHE DJHEPTUU  YaCTHUIIBI
110 TOPMO3HOMY IyTH (110 hoTorpadusim).
H3mepenne paanoakTUBHOTO (hoHA

12.11 @usznueckne  ABICHHWS B IPUPOJAE:  €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMUYECKUE JY4YH, PAJMOAKTUBHOE
U3JIyYEHUE IPUPOIHBIX MHHEPAJIOB, NENCTBUE

PAAUOAKTUBHLBIX HSHy‘-ICHI/Iﬁ Ha OpraHu3M 4YCJIOBCKa

12.12 TexHnueckne yCTpOMCTBA: CIIEKTPOCKOI, UHAMBULYAIbHBIN
O3UMETp, Kamepa Buiibcona
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NEPEYEHDb (KOAUD®UKATOP) PACIOPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMbBI OCHOBHOT'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO ®U3UKE

Jlis mpoBeACHUsT OCHOBHOI'O TOCYAAapCTBEHHOrO 3K3aMeHa 1o ¢u3uke (nanee —
OI'D no ¢gu3uke) ucnonb3yeTcs nepeyeHb (KoAu(PUKaTop) MpoBepsIeMbIX TpeOOBaHUI
K pe3yJibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTeIbHONW IMPOrpaMMbl OCHOBHOTO OOIIETro
00pa30BaHMsI U DIIEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha OI'D mno ¢usnke TPeOOBaHMA K Ppe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yibTaTam 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl
TpeOOoBaHUs OCHOBHOT0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC
1 [Tonumanue ponu GU3NKK B HAYYHOU KapTUHE MUPA;

c(hOpMHUPOBAHHOCTH OA30BBIX MPEACTABICHUIN O 3aKOHOMEPHOU CBSI3H
Y TTIO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
busuke, 0 cucteMooOpasyroiiei posid PU3MKU B pa3BUTUH
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHU, 00 3BOJIIOIIUU
bu3rUecKnX 3HAaHUI U UX POJIU B LEJIOCTHON

€CTECTBEHHOHAYYHOI KapTUHE MHpa, O BKJIAJE
POCCUHCKUX U 3apyOCKHBIX yUYECHBIX-(DU3UKOB B PA3BUTHUE HAYKH,
00BSCHEHHE TMPOIECCOB OKPY’KAIOIIET0 MHUPA, PAa3BUTHE TEXHUKHU
Y TEXHOJIOTUH

2 3HaHUS O BUAAX Marepuu (BELIECTBO W IIOJIE), O JBMXKCHHHM Kak
cnoco0e CyIeCTBOBaHUS MaTepun, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUU CTPOCHHUS BEIIECTBA, O (PU3NUYECKOW CYLIHOCTH SBJICHUMN
OpUPOJIbI (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHHE pa3inyaTh SIBJICHUS 1O OMUCAHUIO X

XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX  JAHHOE busnueckoe
SIBJICHHC;

YMEHHUE Pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SIBICHUM
B OKpY’XKalollleM MHUpPE, BBIJEISAS HMX CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKK)

3 Brnanenne ocHOBaMHM NOHATUHWHOIO amnmapaTra U CUMBOJUYECKOTO
s3bIKa (PU3UKHU M UCTIOJIB30BAHKE UX JJIS PEIICHUsS YUeOHBIX 3a/1a4;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeN, (PU3UYECKUE SBIICHUS
U TPOILIECChl, HCIONB3Yys (PyHIAMEHTAIbHbIE U JMIIUPUUYECKUE
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3aKOHBbI
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YMeHue onuchIBaTh U3yUYCHHBIE CBOMCTBA TEJ U (DU3UUYECKUE SBJICHHUS,
UCTIONb3YS PU3HUECKUE BEIIMUUHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOTO IIO3HAHUS C YYETOM
coOJIFOICHUS TTPaBWII 0€30MaCHOTO TPY/Ia:
HaOmoeHNe (PU3MYECKUX  SBICHWUH: YMEHHE CaMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U3 JaHHOro Habopa
000pyIOBaHUs TT0 HHCTPYKITMH, ONTUCHIBATh X0/ OTIBITa U 3aITUCHIBATH
€r0 pe3yibTaThl, POPMYITUPOBATEH BHIBOIBL;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (DU3UICCKUX
BEJIMUMH: YMECHUEIUIAHUPOBATh  W3MEPEHUS,
CaMOCTOSITEIIbHO coOupaTh SIKCIIEPUMEHTAIILHYIO YCTaHOBKY
1o WHCTPYKIINH, BBIUUCTIATH 3HAYCHUE BEITUYHHBI
¥ aHAJIM3UPOBATh IOJIYYCHHBIC PE3yJIbTaThl C yYETOM 3aJIaHHOMN
MOTPEITHOCTH PE3yJIHTATOB U3MEPEHUH; IPOBEICHUE HECIOXKHBIX
AKCIIEPUMEHTAILHBIX HMCCIIEOBAHMIA; CAMOCTOSTEIIBHO COOMpPAThH
AKCIIEPUMEHTATBHYTO YCTaHOBKY U TIPOBOJIHTH
UCCIICIOBAaHHE 1o UHCTPYKIIHH, TPECTABIIATh
MOJIYYCHHBIC 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOJHII
U TpaduKoB, YYHATHIBATH IOTPEIIHOCTH, JEJIaTh BBIBOJLI IO
pe3ylbTaTaM HCCleA0BaHUs

[lonumanue  XapaKTepHBIX  CBOWCTB  (pU3WYECKUX  Mojesei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJEIU CTPOEHUS
ra3oB, >KMJKOCTEM M TBEPHAbIX TeJl, IUJIaHETapHas MOJIeJIb aToMma,
HYKJIOHHas MOJEIb AaTOMHOIO SApa) U YMEHUE NPUMEHATh HX
IUTsl 00BsICHEHUS (PU3UUECKUX MPOIIECCOB

YMeHue oOBICHATh (DU3MYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE W B KOHTEKCTE CHUTYyallMii TMPaKTHKO-OPUEHTHPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBISBJIATH NMPUYWHHO-CIICJICTBEHHBIE CBS3H
U CTPOUTh OOBSICHCHHE C ONOpPOM Ha U3YYCHHBIC CBOICTBa
busnuecknx sBICHUHN, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIH

YMeHue pemarh pacdeTHble 3amauu (Ha 0Oaze 2-3 ypaBHEHUH),
UCTIONBb3Yysd 3aKOHbI U (POPMYJIbI, CBSA3BIBAIOIINE (U3UUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCBhIBATh KpPAaTKOE YCIIOBHE 3aJayH,
BBISIBIISITh HEJIOCTAIONIUE JaHHbIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEO0OXOMMBIE ISl €€ PELICHHUs], UCTIOJb30BaTh CIIPABOYHBIE JaHHBIE,
MPOBOJUTH PACUYEThl W OLEHUBATH PEATMCTUYHOCTH IOJTYUYEHHOTO
3HauYCHUS (PU3NYECKON BEIMYUHBI; YMEHHE OMpPEACIsATh Pa3MEPHOCTh
(bu3HUecKol BETWYNHBI, TOJIYYCHHOU MPHU PEIICHUHN 3a/1a4u

YMeHue XapaKTCPpHU30BaTh  IMIPHUHIMIIbLI ﬂCﬁCTBHH TCXHHUYCCKHUX
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YCTPOMCTB, B TOM YHCJE OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX
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TEXHOJIOTUYECKHUX IPOIECCOB 10 MX OMHUCAHUIO, HUCIIONB3Ys 3HAHHS
0 CBOWCTBaX (DU3MYECKUX SIBICHUN M HEOOXOIUMBIC (PU3NUYECKUE
3aKOHOMEPHOCTH

10 YMeHue  HUCHoyiib30BaTh 3HAHMS O  (DU3WYECKUX  SIBJICHUAX
B IIOBCEJHEBHOM JKM3HHM JUIdI oOOecrleueHus  0e30I1acHOCTH
npu oOpameHud ¢ OBITOBBIMH NPUOOpPAMH U TEXHHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbSi M  COOJIIOJIEHUS HOPM
JKOJIOTMYECKOTO TIOBEJIEHHUS B OKpYXKarolleld cpene; IMOHUMaHUE
HEOOXOJUMOCTH MPUMEHEHUS JOCTHKCHUH (DU3MKH M TEXHOJOTHM
JUISL PAlMOHAIBHOTO MTPUPO/I0TIOIb30BaHUS

11 OmeIT TOWCKa, TpeoOpa3oBaHUS MW TPEACTABJICHHS WH(OOpPMAITUU
(GU3UYECKOTO COJEpKaHUs C HCIOJIb30BaHWEM HHGOPMAIMOHHO-
KOMMYHHUKAaTHUBHBIX TEXHOJIOTHU;

yMEHHE OIICHMBaTh JIOCTOBEPHOCTh IMOJY4YeHHOM uH(opMaluu
Ha OCHOBE MMEIOLIMXCS 3HAHUW U JOTIOJIHUTEIbHBIX HCTOYHUKOB;
YMEHUE UCTIOJIb30BaTh MPHU BHITIOJIHCHUH YICOHBIX 3aJaHII HAYYHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO COJEpKaHUs, CIIPaBOYHBIC
Marepuaisbl, pecypcsl ceTu THTepHeT;

BIaZicHue 0a30BBIMHM HaBbIKAMU TpeoOpa3oBaHusi HHGOPMAINH
Y3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIyH0; YMEHHME CO3/1aBaTh
COOCTBEHHbIC THCbMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uH(pOpMAINU U3 HECKOJIbKUX UCTOUYHUKOB

IlepedeHb 371eMeHTOB co/lep:KaHus, mpoBepsieMbix HA OI'D no pusuke

Kon [IpoBepsieMblid 3JIEMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanudeckoe JBwkeHue. MarepuanbHas Touka. Cucrema oOTcuera.

OTHOCUTENHLHOCTH JABHKCHH A

1.2 PaBHoMepHOE 1 HepaBHOMEpHOE ABMKeHue. Cpeausia ckopoctb. Dopmyna
JUISL BBIYUCIIEHUS CPEIHEN CKOPOCTH:

v S

t

1.3 PaBHOMEpHOE IPSIMONMHENHOE ABMKEHHE. 3aBUCUMOCTb KOOPAUHATHI TENIA
OT BPEMEHU B CIIy4ae pAaBHOMEPHOTO MPSMOJIUHEUHOTO ABUKEHHUS:

X(t) = xo + Vit.
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['paduiku 3aBUCHMOCTH OT BPEMEHHU IJIsl MPOEKLUUU CKOPOCTH, MPOEKIUU
IIEpEMEILECHNs, IIyTH, KOOPAMHATBI IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBKCHUH

1.4 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT BPEMEHHU B CIy4ae paBHOYCKOPEHHOIO
MPSIMOJIUHEWHOTO JIBUKCHUS:
2
y
x(t)=x,+v, t+a,-
o)
@opmyIIbl 111 NPOCKLIHUH NIEPEMELIEHHUS], TPOCKIIMU CKOPOCTHU U ITPOEKIUU
YCKOPEHHUSI IPU PAaBHOYCKOPEHHOM HPSIMOJIMHEHHOM JBUKEHHH:
2
y
s()=v,, -t+a -
2
v.()=v, +a, -t
ax(t) = const,
vai® — Vix = 2axSx.
I'paduku 3aBUCUMOCTH OT BPEMEHU JJIsi MPOCKIMU YCKOPEHUS, MPOEKIINU
CKOpPOCTH, MPOCKINHU TMEePEMENICHHS, KOOPAUHATHI MPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JIBUKEHUU
1.5 CBoOomnoe nagenue. opmyIibl, ONMUCHIBAIOIINE CBOOOHOE TAJICHUE Tea
M0 BEpPTUKAIM (JBIKEHUE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO
noBepxXHOCTU 3emMin). ['paduku 3aBUCUMOCTH OT BpEeMEHU JJisi IMPOEKIIUU
YCKOPEHHS, TMPOEKIUU CKOPOCTH ¢ KOOPJAHWHATHI TMPU  CBOOOJTHOM
MaJICHUM TeJa MO BEPTUKAIN
1.6 CkopocTh paBHOMEPHOI'O JBHKEHMS Tella MO OKpyKHOCTU. HampasieHue

CKOPOCTH.
dopmyina 1Sl BEIYACICHUS CKOPOCTH Yepe3 painyC OKPYKHOCTH U TIEPHOT
oOparieHus:

2R
V= T -

LlenTpocTpeMurenbHOE ycKopenue. HanmpaBieHrue HeHTpOCTPEMUTEIBHOTO
yckopenust. DopMmyina a1 BBIYUCIECHUS YCKOPEHMUS:

2
Y
a =

i D :

PAN

®dopMyiia, CBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaILEHUS:
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v 1
T
1.7 Macca. IImotHOCTh BemecTBa. @opmyiia i1 BBIYMCICHUS IIJIOTHOCTHU:
p_m
v
1.8 Cuia — BekTopHas ¢uznyeckas BennunHa. CI0KEHUE CU
1.9 SIBnenne unepuu. Ilepsoiii 3akoH HeroTona
1.10 | Bropoii 3akoH HproToHa:
F=m-a.
CoHarpaBlIEHHOCTh ~ BEKTOpAa YCKOPEHHMsI Tela W BEKTOpa  CHIIbI,
JIEHCTBYIOLIEN HA TEJIO
1.11 | B3aumoperictBue ten. Tperuit 3akon HeroToHa:
By, =1,
1.12 | Tpenne nokos u TpeHUe CKoabKeHus. DopMyra 11 BEIYACICHHUS MOAYJIS
CUJIBbI TPEHHUSI CKOJIBKEHUS:
F,=pn-N
1.13 | depopmarnust Tena. Yrpyrue u Heynpyrue aedopmainuu. 3aKOH yNpyrou
nedopmarmu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOE TSATOTE€HUE. 3aKOH BCEMUPHOTO TATOTEHHUS:
F=c." "
R2
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOIO MaiCHuUsI.
dopMyia 151 BBIUUCIEHUS CUJIbI TSXKECTU BOIM3U MOBEPXHOCTH 3EMIIH:
F =mg.
[Bwxenne tuianer Bokpyr Comuua. IlepBas kocMuueckass CKOpPOCTb.
HeBecomocTh u neperpysku
1.15 | Ummynbce Tena — BeKTOpHAs pU3nyecKasi BEIMYMHA.

p =my

NMmyiibec cUCTEMBI TEIT.
N3menenne ummynbsca. IMmysibc cuibl
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1.16

3akoH COXpaHCHHUA UMITYJIbCa JJIs 33_MKHyTOI>i CHCTCMBI TCII.

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

PeaxtuBHOE nBMXKEHNE

1.17

Mexanudeckas paborta. Dopmyna 11t BEIMUCICHUS PaOOThI CHJIBL:

A = Fs cosa.

Mexanndeckast MOITHOCTE:

N A4

t

1.18

Kunernueckas u IMOTCHIUAJIbHAA DHCPI U
CDOpMy.TIa JJI1 BBIYMCIICHUSA KUHETUYECKOM OHCPIrun:

TeopeMa 0 KHHETUYECKON YHEPTUH.

(DOpMYJ'Ia JJI51 BBIYMCJICHU A HOTCHHH&J’IBHOﬁ OHCPIUHU TCJaA, IIOAHATOIO HAA

3emJieit:;

E, = mgh

1.19

MexaHunueckas OHCPI'UA:

E =Ei +E,

3aKOH COXpaHEHUs MeXaHW4yeckoh »sHepruu. QPopmyna IS
COXPAHEHHS] MEXaHUYECKOU YHEPTUU B OTCYTCTBHUE CUJI TPEHUS:

3dKOHa

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUU TP HAIUYUU CUJIBI TPEHUS

1.20

IIpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prryar. MoOMEHT CHJIBI:

M = FL

YcioBue paBHOBECHS pblyara:

M1+M2+...=O.

[ToaBMXKHBINA M HETIOABUKHBIN OJIOKU.

KHI[ — AHOHG3Haﬂ
IIPOCTHIX MEXAHU3MOB, 'l

3aTpadycHHast
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1.21 JlaBneHue TBepaoro Tena.
@opmyia Juisl BBIYMCIEHUS JABICHUS TBEPAOTO Tea:
F
pP=—-
S
JlaBiieHue ra3a. ATMocepHOe JaBICHHUE.
I'mapocraTnueckoe 1aBieHUE BHYTPHU KUIKOCTH.
@opmysia Juisl BBIYUCIECHUS JABICHNS BHYTPH )KUIKOCTH:
P = pgh + Pan
1.22 | 3akon Ilackansa. ['mapaBianyeckuil npecc
1.23 | 3akon Apxumena. @opmyna A ONpPENESICHHUs] BHITAIKUBAIOIIEH CHUIIbL,
JEUCTBYIOIIEN Ha TENO, IOIPYKEHHOE B JKUIKOCTD WM Ta3:
FApx. = ng .
Ycnosue mnaBanus tena. [lnaBanue cynoB v BO3oyXOIUIaBaHUE
1.24 MexaHnuueckue KojeOaHus. AMIUIMTYJA, MEPUOJ] M 4YacToTa KOJIeOaHMIA.
dopmyia, 1
CBSI3BIBAIOIAS YACTOTY U MEpUOJ Konebanumit: V= _
T
1.25 | Maremarnueckuii W TPYXUHHBIA MasTHUKA. [IpeBpaiieHue sHeprun
IpU K0J1e0aTeNbHOM JABHKEHUN
1.26 | 3aryxarommue kosebanusi. Beinyxiennsie konedanus. Pesonanc
1.27 | Mexannueckue BOJHBL. [Ipo1onbpHbIE M TONIEpEYHBbIE BOJHBI. JJIMHA BOJIHBI
Y CKOPOCTb PacIpOCTPAHEHUS BOJIHBI:
A=v.T
1.28 | 3Byk. I'pomkoCTh 1 BhIcOTa 3ByKa. OTpaskeHUE 3BYKOBOM BOJHBI HA TPAHHUILIE
nByx cpea. UHdpa3Byk U yJIbTpa3Byk
1.29 | IIpakTuueckue paboThl

N3mMepenue cpeiHel MIIOTHOCTH BELIECTBA; APXUMETOBOM CUIIbI; )KECTKOCTH
NPYXKUHBI, KOA(h(PUIIMEHTa TPEHUsI CKOIBKEHHUS, paOOThl CHJIBl TPEHUS,
CWJIBI YHIPYTOCTH; CPEIHEH CKOPOCTH NBWKEHHUS OpycKa IO HAKJIOHHOMN
IJIOCKOCTH; YCKOpeHusi Opycka Tpu  JABWKEHHMM TI0 HAKJIOHHOMU
MJIOCKOCTH; YacTOThl M MEpUOJa KoJeOaHUN MaTeMaTUUeCKOTO MAasTHUKA;
JacTOThl M Tiepuoja KojieOaHWM TPYKMHHOTO MAasTHUKA, MOMEHTa
CWJIBI, JIEUCTBYIONIIETO HA pbIYar; padOThl CHJIBI YIPYTOCTH MPH TMOIBEME
rpy3a ¢ MOMOIIBIO HEMOJBIKHOTO OJioka; padoThl CWIBl YIPYTrOCTU
Py TOJBEME TI'py3a C IOMOIIBIO MOJBUKHOTO OJI0KA.

HccnenoBanre 3aBUCUMOCTH apXHUMEIOBON CHIIBI OT 00beMa MOTrpyKEeHHOM
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YacTH Tela W OT IUIOTHOCTH UAKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH
CUJIbl OT MAacchl Tejla; CUJIbI TPEHUSI CKOJILKEHUS OT CHJIbBI HOPMAaJIbHOI'O
JaBJI€HUS W OT poAa MOBEPXHOCTH; CHJIBl YHPYIOCTH, BO3HHUKAOIIEH
B IIPYKWHE, OT CTENEHW AePOopMallMM MPYKUHBI; YCKOPEHUsS Opycka OT
yIila HaKJIOHA HampaBJIsIoOUIel; nepuojia (4acToThl) KoJieOaHUN HUTSHOTO
MasTHUKA OT JJIMHBI HUTH; TEpHOJa KoJieOaHUN MPYKMHHOTO MAasTHHKA
OT MAaccChl Ipy3a U KECTKOCTU NPYKUHBI, UCCIEIOBAHHE HE3aBUCUMOCTH
nepuojia KojaebaHuii HUTSIHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka yciioBHsI paBHOBECHSI pblyara

1.30

du3nyecKue ABJICHUS B MPUPOJE: NMPUMEPHI JIBUKECHUS C Pa3IMYHBIMU
CKOPOCTSIMA B JKHBOM U HEXUBOW NPUPOJAE, ACHUCTBUE CWIbl TPEHUSA
B MPUPOJIC€ U TEXHUKE, IPWINBBI U OTIUBBI, ABWKEeHHE MIaHeT COTHEUHOM
CHUCTEMBbI, PEAKTUBHOE JIBUKECHHE MKHBBIX OPraHU3MOB, pblYard B TeIE
YelioBeKa, BIMSHUE AaTMOC(PEPHOrOo JIaBJIEHHWS Ha >KUBOM OpraHU3M,
MIaBaHWe pbIO, BOCHPHUATHE 3BYKOB JKHUBOTHBIMH, 3EMIICTPSCEHUEC,
CECMUYECKNE BOJIHBI, IlyHAMH, 3XO0

1.31

TexHu4eckre yCTpONCTBA: CIHJIOMETpP, JATYMKHU TOJOKEHUS, PACCTOSHUS
U YCKOpPEHHS, JUHAMOMETpP, IOJIIMITHUKH, PAKEThl, pbIYar, ITOABMKHBIMI
W HEMOJBWXHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTh, IMPOCTHIC MEXaHU3MBI
B ObITy, cooOmaromuecss COCyIbl, YCTPOWCTBO  BOJOMPOBOJA,
THJIPABIMYECKUAN TPEcC, MaHOMETP, O0apoMeTp, BBICOTOMEpP, MOPIIHEBOM
HACOC, AapeoMeTp, DJXOJOT, WCIOJb30BaHUE YJIbTpa3Byka B  OBITY
U TCXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIC TIOJIOKCHUS MOHGKYJISIpHO-KI/IHGTI/I‘{CCKOﬁ TCOPHUN CTPOCHUA
BCIICCTBA. MOII@J]I/I TBCPAOI'0, KHUIAKOIO H ra3006pa3H0r0 COCTOSIHUH
BCIICCTBA. KpI/ICTaJIJIPI‘IGCKI/Ie )41 aMOp(i)HBIC TCJlla

2.2

JBmwkenne dyactuilr BemiectBa. CBS3b CKOPOCTH  JBMKCHHUS  YaCTHI]
c Temneparypoi. bpoyHosckoe nBuxenue, 1uddy3us

23

CMmauuBanue u KallTWJIJIAPHBIC SABJICHUSA

24

TemnoBoe pacinpCHUC U CIKATHUC

2.5

TermoBoe paBHOBECHE

2.6

BuyTtpennsisi sneprusi. Pabora u Teruionepenaya kak crnocoObl U3MEHEHUs
BHYTPEHHEU HEPTUU

2.7

BI/II[BI TCILIONCPCAavun: TCIIOIIPOBOAHOCTD, KOHBCKIUA, U3JTYUCHUC

2.8

HarpeBanne wu oxnaxzaenue tein. KomnuecTBO TeIIOTHL. Y elbHas
TEIUIOEMKOCTD:
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Q = Cm(tz — tl)
29 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX IIpolieccax. Y paBHEHNE TEILIOBOTO
Oananca:
Q1 + Qz +..=0
2.10 | HUcnapenue n xoHaeHcauus. MI3MeHeHHEe BHYTPEHHEN YHEPIUU B MPOIECCE
ucnapeHuss U KOoHAeHcauuu. KumeHue KUIKOCTU. YAenbHas TemoTa
apooOpa3oBaHUsL:
L Q
m
2.11 BnaxnocTs BO3myxa
2.12  |IlnaBneHnne w Kpuctamm3auus. V3MeHeHWE BHYTPEHHEH SHEpPIrUu
MIpU TUIABJICHUH U KPUCTAJUIM3ALNK. Y IeJIbHAS TEIJI0TA IIABJICHUS:
A O
m
2.13 | BHyTpeHHss 3Heprus CropaHuvs TOIUIMBA. Y AEIbHAS TEIJIOTA CrOpPaHHs
TOILJIMBA:
q 0O
m
2.14 [IpuHnmner paboThl TeoBbIx ABuratenei. KI1J[ remioBoro apurarens
2.15 | IlpakTudeckue padOThI
N3mepenue  yaenbHOM  TEIUIOEMKOCTH  METAUIMYECKOTO  LUJIMHJPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW KOMHATHOM TEMIIEPATYPHI
(UKCHUPOBAaHHONW MAacChl, B KOTOPYIO OMYIIEH HArpeThlii MWIWHID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArPEThIM LIWJIMHIPOM, MOCIIE€ OMYyCKAHUSA
€ro B BOAY KOMHAaTHOW TEMIEPATYPbl; OTHOCUTEIBLHOM BIIAJKHOCTH BO3yXa;
YAENbHOMN TEIUIOTHI MIJIaBJICHUS JIbJIA.
HccnenoBanre M3MEHEHUsI TEMIIEPATYPHI BOJIBI MPU PA3IUYHBIX YCJIOBUSAX;
SBJICHUSI TEIUIOOOMEHAa MPU CMENIMBAHUU XOJIOJHONW U TOpsSYEH BOJIBI;
MPOIIECCA UCTIAPEHUS
2.16 | ®uzuyeckue SABICHHUS B  NPUPOJIC:  TMOBEPXHOCTHOE  HATSHKEHUE
Y KalWUISIPHBIE SBJICHUS B MPUPOAE, KPUCTAIIIbI B MPUPOAE, U3ITYyUYCHUE
Connila, 3amep3aHUe BOJIOEMOB, MOpPCKUE Opu3bl; 0Opa3oBaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuyeckue YCTPOMCTBA: KalWUIAPBI, M[PUMEPHI  UCIOJIb30BAHUS

KPUCTAJUUIOB, XUJIKOCTHBIM TEPMOMETp, NATYUK TEMIIEPaTypbl, TEPMOC,
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CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIIb BHYTPEHHETO CrOPAaHMS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpu3zanus Tel. [[Ba Buja 3JIEKTPUUECKUX 3apsiioB

3.2

B3aumoperictBue 3apsskeHHbIX Tel. 3akoH Kynona

33

3aKoH COXpPAaHCHHA JJICKTPHUUICCKOT'O 3apsaaa

34

DnekTpuueckoe nojie. HampsikeHHOCTh 3nekTpuyeckoro nodis. ITpuHuun
CYyHEPHO3ULIUH JIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE)

3.5

Hocurenmn »snexkrpuueckux 3apsaoB. JlelicTBUE AIEKTPUUECKOTO  ITOJIS
Ha dJIEKTpUYeCKue 3apsabl. [IpOBOTHUKH U AUDIEKTPUKH

3.6

ITocTostHHBIN 2JIEKTpUUECKU TOK. [[elcTBUS 3neKkTpuyeckoro toka. Cua
Toka. Hanpsixenue.

I gq
+

U _4
q

3.7

SJIGKTpI/I‘IeCKoe COIIPOTHUBJICHUC. YILGJ'II)HOG QJICKTPHUICCKOC COIIPOTHUBIICHUC!

3.8

3akoH Oma i1 yyacTKa 3JIEKTPUUYECKON LIETH:

I U

R

39

[TocnenoBaTenpHOE COEAMHEHNE MPOBOTHUKOB:

11212;U:U1+U2;R:R1+R2.
HapanneJILHoe COCAMHCHHUC IIPOBOAHNKOB PAaBHOI'O COITPOTUBJICHMS!

Kl
U=U;I=1+1;R=__
1 2 () )

CmMmenianHbIe COCAMHCHUS IIPOBOIHUKOB

3.10

PaGoTa 1 MOIITHOCTP PTEKTPUIECKOTO TOKA.

A=U-1-t;P=U"1I

3.11

3akoH J[xoynsa-Jlenna:

Q=I"R-t
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3.12 | OmbIT Opcrena. MarHuTHOE TOJIE PSAMOIO MPOBOJHHUKA C TOKOM. JIMHUM
MarHUTHOW UHIYKIIUU

3.13 | MarHutHOE moJIe IOCTOSHHOTO MarHuTa. B3ammoaencTBue MOCTOSHHBIX
MarHuToB

3.14 | leficTBME MarHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM

3.15 OnbiTel @apanes. SABaeHKUE 2NEKTPOMarHuTHOM nHAYKIMK. [IpaBuio Jlenna

3.16 |IlpakTuueckue pabOThI
N3mepeHne HIEKTPUYECKOrO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOTO TOKA; pabOThI JIEKTPUUECKOIO TOKA.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE
(pe3ucTophl, JIAMIOYKa), OT HANpPsDKEHWs] Ha KOHIAX [POBOJIHUKA;
3aBUCUMOCTH COIPOTHUBIICHHMSI OT JUIMHBI IIPOBOJHHUKA, IUIOIIATU €ro
MIOTIEPEYHOT0 CEYEHMS U YAEIBHOTO COITPOTHUBIICHHUS.

[IpoBepka npaBuia JUTSI ANEKTPUUECKOTO HaIpsHKEHUS
IpU TOCJIEIOBATENIHbHOM COEIUHEHUU TMPOBOJHUKOB; MpaBuja ISl CHIIbI
AIEKTPUUECKOTO TOKa MpPHU MApPAUIETbHOM COEIMHEHHH TMPOBOAHUKOB
(pe3uCTOpPHI U JTAMITOUKA)

3.17 | ®uszuveckue SBICHUS B MPUPOJE: AICKTPUUECKHUE SIBICHHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHuTHOE ToJe 3emiu, Aperd
MOJIFOCOB, POJb MAarHUTHOTO MOJSL IS JKU3HM Ha 3emiie, MOJISpHOE
CUSIHUE

3.18 | TexHuyeckue yCTpOMCTBA: IJIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYHK DJICKTPUYECKOM DHEPrUH, DIEKTPOOCBETHUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC BJIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
MPEAOXPAHUTEIHN, DJIEKTPOMArHUT, AJIEKTPOABUTATENb MOCTOSHHOIO TOKa,
reHEePaTop MOCTOSIHHOIO TOKa

3.19 | DnekrpomarauTHele BONHBL. [IIkana aneKTpOMarHUTHBIX BOJIH

3.20 |JIyueBas mozmens cBera. [IpsamMosnHETHOE pacnpOCTpaHEHHE CBETA

3.21 | 3akoH oTpaxxkeHus cBeta. [lnockoe 3epkaino

3.22 | IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 | Jlucniepcus cBeTa

3.24 |Jlunza. Xox nyuyed B auH3e. DOKYCHOE paccTosiHUE JIMH3bL. OnTHueckas
CHUJIA JIMH3BIL:

D=1/F
3.25 |I'ma3 kak ontuyeckas cucrema. OnTHuecKue nNpudopsl
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denepanbHas pabouas nporpamma | Pusmuka. 7—9 kiaccel (0a30BbIi YPOBEHB)

3.26

[IpakTruueckue paboOThI

WN3mepenne onTUYECKOW Cuibl  coOuparolmed JIMH3bL,  (POKYCHOTO
paccTosiHUs coOupatomied JuH3bl (M0 CBOWCTBY pPaBEHCTBA pa3MEpPOB
npeaMeTa U H300paKeHHs, KOrJa NpeIMET pAaCMoJOXKEeH B JBOMHOM
dbokyce), mokazaress MPeIoOMICHUS CTEKIIA.

HccnenoBanre CBOMCTBA HM300paXCHUS, TIOJYYSHHOTO C IOMOIIBIO
coOuparomeit TMH3bL; U3MEHEHHsI (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJa MPEIOMJICHUS CBETOBOTO JIyda OT yrja MajeHus
Ha TPaHULIE «BO3IyX — CTEKJIO»

3.27

dusnueckue sABICHUSA B npupoje: 3atMeHus CoisHia u JIyHBI, 1IBeTa T,
onTHYECKUE sIBJIEeHUS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)

3.28

TexHuueckue ycTpoicTBa: OYKH, MEPHUCKOMN, (oToarmapaT, ONTHYECKHUE
CBETOBO/IBI

KBAHTOBGIE ABJIEHUA

4.1

PanunoaktuBHOCTE. Anb(da-, Oeta-, raMma-uznydeHus. Peakiuu anbda-
u OeTta-pacnajaa

4.2

Omnwitel Peszepdopna no paccessHuto anbda-dactuil. [manerapnas monens
aToma

4.3

CocraB atomMHOTO sipa. M30Tonsl

4.4

ITepron mosrypacmnaaa aTOMHBIX SIIEP

4.5

S nepHbie peakunu. 3aKOHBI COXPAHEHUS 3apsiA0BOTO U MacCOBOTO YHCEI

4.6

®duznyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIM pPaTMOaKTUBHBIA (OH,
KOCMUYECKHE JIy4Yd, PAAUOAKTUBHOE M3JIyYCHUE INPUPOJIHBIX MUHEPAIOB,
JNEUCTBUE PAMOAKTUBHBIX U3JIyYCHUN Ha OPTaHU3M 4YeIIOBEKa

4.7

TexHUYEeCKHE YCTPOMCTBA: CIEKTPOCKOI, WHIWBHIYAIbHBIA JTO3UMETP,
Kamepa BHiibcoHa, sAepHas SJHepreTruka
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