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OdenepanbHas paboyas mporpamma 1o yueoHomy npeamery «Dusznkay (6a30BbIit
ypoBeHb) (mpeameTHass oOnacTh «ECTECTBEHHO-Hay4yHbIE TIpeAMEThI»)  (lanee
COOTBETCTBEHHO — IIporpamma o gusuke, Gpusuka) BKIIOUACT MOSICHUTEIBHYIO 3aMKCKY,
cozepkaHue 00ydeHUs, TIIAHUPYEMbIE PE3yIbTaThl OCBOCHUS MPOTPAMMEBI 10 (DHU3UKE,
TEMaTUYECKOe TUTAHUPOBAHUE, TIepeueHb (KOAU(PUKATOP) pacipeieICHHBIX 0 KiIaccam
pPOBEpPAEMBIX TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEeNbHOU
IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS U JIEMEHTOB COJEpKaHUs MO (DU3UKeE,
nepedeHb (KogudukaTop) NPOBEPSEMBbIX TPeOOBaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus U JJIEMEHTOB
cozepkaHus o Pu3uke.

MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢gu3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsSl COCTaBIIEHA
Ha OCHOBE MOJIOKEHM M TpeOOBaHUM K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE
OCHOBHOHM 00pa3oBareyibHOM mporpammsl, mnpeactaBieHHbix B PI'OC OO0, a Takxke
¢ yueToMm (enepanbHOl pabodeil mporpaMMbl BOCIIUTAHUS U KOHIEMIIUKA TTPETOIaBaHUS
yueOHoro npeameta «Duznkay.

ConepkaHue mporpamMMmbl MO (U3MKE HampaBlieHO Ha  (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAIOIIUXCS U OPraHU3alUI0 M3Y4YeHUsT (PU3UKU
Ha JIeATEeNbHOCTHOM OcHOBe. B mporpamme mo (u3mke y4UWUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpenmera B peanusauuu TpedoBanuiik PI'OC OOO k miIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pPe3yJIbTaTaM OO0y4YeHHs, a TaKKe MEKIpPEIMETHbIC
CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0pazoBaHuUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpejiesieHre ydeOHOTO MaTepualia
no rojgaMm oOyueHus (Mo Kiaccam), TpeijiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh
W3YUYCHUS] TeM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHSI MPEAMETHOTO COJICPKAHUSI U y4ETe
BO3PACTHBIX OCOOEHHOCTEH 00yUaIOIUXCA.

[Iporpamma no Qusuke pazpaboTaHa C IENbIO OKa3aHUS METOJUYECKON MOMOIIH
YUHUTEIIO B CO3/IaHUU paboyell mporpaMmbl 1o y4eOHOMY MPEAMETY.

®dusnka SBISAETCS CHUCTEMOOOPA3YIOIIUM JIJII E€CTECTBEHHOHAYUYHBIX YYEOHBIX
PEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4YaeMbIX XMMHEH, Ouosiorueil, actpoHoMue u ¢usndeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPa, NPENOCTaBIseT HaubOosee sCHbIE
o0Opa3upl MPUMEHEHUs HAYYHOrO METOJa IO3HAaHWsS, TO €CTh CHoco0a MOJIyYEHUS
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Omna w3 TIaBHBIX 3aj1ad  (U3HUYECKOrO0 OOpa3oBaHHMS B CTPYKType OOIIEro
o0pa3oBaHMs COCTOUT B (DOPMHUPOBAHUHM €CTECTBEHHOHAYYHON I'PaMOTHOCTU M MHTEpeca
K HayKe y OOy4JaroImuxcs.
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N3yuenue ¢usmku Ha 0a30BOM YPOBHE MPEIOJIAracT OBJIAJICHUE CICAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHSITD SIBJICHHUS,

OIICHUBATh u NOHUMAaTh OCOOCHHOCTH  HAy4YHOTO UCCJIEI0BAaHNUS;

UHTEPIPETUPOBATh JaHHbIE U HCIOJIb30BaThb HAYYHBIE JI0Ka3aTelbCTBA
JUTSI TIOJTYYEHUS BBIBOJIOBY.

[enu u3yuenus: pU3MKKU Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUS ONPEAeICHBI
B KOHIIENIMU TMpernoaaBaHus ydeOHoro mpeamera «Dusuka» B 00pa3oBaTEIBHBIX
OpraHu3anusIX Pocculickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
0011e00pa3oBaTeNbHBIE TPOTPAMMBI.

Lenu usyuenus Gpusmku:

NpuoOpeTEHNE HMHTEpeca M CTPEMJICHUS OOy4YarOMIMXCAd K HAyYHOMY H3YyYEHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNM O HAyYHOM METOJAE IO3HAaHUS U (QOpMUpOBaHUE
MCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJjbTaTa H3yYEHHS OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHEpOBaHUE TPEACTABICHUNH O POAUM (OU3UKHA I Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cdepax Oymaymier mnpodeccunoHaTbHON
JeSITeIbHOCTH, CBA3aHHOM C (PU3MKOI, MOATOTOBKA K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUHU.

JlocTi)keHHne 3TuX Iiesiel MporpaMMbl Mo (U3KMKe Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs 00ECIIEUNBALTCS PEIICHUEM CIICTIYIONINX 3a/1a4:

npuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOEHUU BEHIECTBA, O MEXAHHYECKHX,
TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHre yMEHUN ONUChIBaTh U OOBSACHATH (U3UYECKUE  SBIICHUS
C UCIOJIb30BAaHUEM MOTYUYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUs MPOCTEUIINX PACUETHBIX 3a/1ad C MCIOJIb30BAaHUEM
(bU3HYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJHBIC SBJICHUS W BBINOJHATH OIBITHI,
nabopaTopHble pabOThl W AKCIEPUMEHTAIbHBIE MCCIEJOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMaLUe (PU3NIECKOTO COJIEP KAHUS, BKIIOYAs
uH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUAX (U3HKH, aHAIU3 U KPUTUYECKOE
olleHMBaHUE WH(oOpMaINH;

3HAKOMCTBO €O cdepamMu NpopecCHOHAIbHONW JAESTENbHOCTH, CBSI3AHHBIMU
¢ (usukoi, W COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAHHBIMM Ha JIOCTHIKECHUSIX
(bu3HUeCcKOoi HayKH.

OO6miee 4YMCIO YacoB, PEKOMEHAOBAHHBIX MJig HM3y4YeHUs (U3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B HeJien0), B 8 kiacce — 68 yacoB
(2 yaca B Henen), B 9 kiacce — 102 gaca (3 yaca B HeJEIO).
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[IpennaraemMslii B mporpamme 1o Gpusuke nepedeHb Jad0paTopHbIX paboT U OMBITOB
SABJISIETCSI PEKOMEHAATENIbHBIM, YUUTENb JIelaeT BEIOOP NpU MPOBEAECHUU J1a00paTOPHBIX
paboT M ONBITOB C YYETOM HMHIUBUIYaJbHBIX OCOOCHHOCTEH OOyYaroIIMXCs, CIHUCKa

OKCIICPUMCHTAJIbHBIX SaHaHHﬁ, nperaraCMbiX B paMKax OCHOBHOI'O IoCyaAapCTBCHHOTO
3K3aMcCHa I10 (I)I/ISI/IKC.
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COJEP)XAHUE OBYYEHUSA
7 KIIACC
Du3uKa 1 ee poJib B NO3HAHMH OKPYKAKIEro MHUpa
®duzuka — Hayka o mnpupone. SBineHus npupoabl. Du3NUECKUE SBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3mepenue gpusndeckux BennunH. Gusznyeckue npruOOpH.
[TorpemnocTs n3Mepennii Mexx1yHapoIHasi CHCTEMA €IHHHII.

Kak ¢u3uka u  JOpyrue  ecTeCTBEHHbIE HAyKd  M3y4aloT MPUPOY.
EctecTBeHHOHaYUYHBI METOJ MO3HAHUS: HAaOI0eHNE, TIOCTAHOBKA HAYYHOT'O BOIMpPOCa,
BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE FUNIOTE3, 00BsICHEHNE HA0JII01aeMOT0
spienus. Onrcanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIETICH.

Llemoncmpayuu
Mexanuueckue, TEII0BbIC, JNEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
duznueckue NpuOOPkI U MPOoLIeTypa MPSAMbIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBHIM
pudopoMm.

Jlabopamophwvie pabomul u onvimol

Omnpenenenure EeHbI JeIeHUs MIKATbl K3MEPUTEIHLHOTO IprUbopa.

N3mepenune paccTosaHu.

N3mepenne o6beMa JKUIKOCTH U TBEPIOTO Tea.

Omnpenenenne pa3MepoB MajIbIX TEJ.

N3mepenne TemmepaTypsl TIPU MTOMOIIN JKHIKOCTHOTO TEPMOMETpa M JaTdyhKa
TEMIIEPATYPHI.

[IpoBenenune uccnea0BaHus MO MPOBEPKE TMMOTE3BI: NAIbHOCTH IMOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAILHO, TeM OO0JIbINe, 9YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHaYaIbHBbIE CBeICHUS 0 CTPOCHMH BelIeCTBA

CrpoeHne BeniecTBa: aTOMbl M1 MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHue yactull Bemecta. CBA3b CKOPOCTU ABUKEHUS YaCTHIL] C TEMIIEPATYPOH.
BpoyHnoBckoe nsmxenne, nuddysus. BzanmoaeiicTBre 4acTull BeleCTBa: MPUTSKEHHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, XKUAKOCTEH M TBEPABIX
(KpUCTAIIIMYECKUX) TeJl. B3auMoCBSA3b MEXAYy CBOMCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUAX M KX AaTOMHOMOJIEKYJISIPHBIM cTpoeHreM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenune 6poyHOBCKOTO JIBHYKCHUS.

Ha6mronenune muddysun.

HaGmonenne sBrneHWl, OOBACHSIONIMXCS TNPUTSHKCHHEM WIA OTTAJIKUBAHUEM
YaCTHII BEIIECTRA.
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Jlabopamophvie pabomul u onvimol
Orenka quameTpa aToMa MEeTOZIOM PSIOB (C UCTIONb30BaHueM (oTorpaduii).
OnbITH 110 HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITh IO OOHAPYKEHUIO IEUCTBHS CHIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

JIBMsKeHMEe M B3aMMOJAEHCTBHE TeJl

Mexannueckoe naBuxeHue. PaBHoMmepHoe 1 HepaBHOMepHOE ABMKeHHE. CKOPOCTb.
Cpennsist CKOpOCTh PU HEPABHOMEPHOM JIBMKEHUU. PacueT myTH 1 BpEMEHU JIBUKCHMUSL.

SBneHue uHEpIMU. 3aKOH MHEPLMHU. B3anmoelicTBrE TN Kak MpUYMHA U3MEHECHUS

CKOpPOCTH JBWKEHUA Tesl. Macca Kak mepa MHEpTHOCTH Teya. [NIOTHOCTH BeliecTsa.
CBsi3b INIOTHOCTH € KOJUYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIICCTRA.

Cuita Kak XapakTepUCTUKa B3auMoAeicTBUs Ten. Cuia ynpyroctu u 3akoH ['yka.
N3MepeHue cuiibl ¢ MOMOIIBI0 JUHAMOMETPA. SIBIICHUE TATOTEHUS U cuiia TskecT. Cuiia
TSOKECTU Ha Apyrux rmiaHerax. Bec tena. HeBecomocTs. CnoxkeHue cuil, HanpaBJICHHBIX
no oaHoW mnpsmoil. PaBHoxeiicTByromas cui. Cuiia TpeHus. TpeHue CKOJNIbKEHUs
Y TPEHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Llemoncmpayuu
Habmoienne MexaHu4eckoro JBUKEHHS Teja.
N3mepenne CKopoCTH NPSAMOINHENHOTO JBUKEHUS.
Habmronenue siBJeHUS] HHEPITUH.
HaGnronenue n3mMeHeHus: CKOpOCTH MPY B3aUMOJIEHCTBUHU TEJL.
CpaBHEHHE MaccC 10 B3aUMOJIEUCTBUIO TE.
CiioxeHne cui, HanpaBJIEHHBIX 110 OAHOM MPSMOM.

Jlabopamophwvie pabomul u onvimol

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMKCHHUS (IIIapHKa B KHUIKOCTH, MOJICITH
AIEKTPUICCKOTO aBTOMOOMJIS M TaK Jlajee).

OmnpeneneHue CpeTHEH CKOPOCTH CKOJIBKCHHS OpyCcKa WIIH IIapHKa 10 HAKIIOHHOH
TUTOCKOCTH.

Onpe/eneHre MIOTHOCTH TBEPIOTO Tea.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh pPacTshKeHus (edopMaium) Ipy>KHHbBI
OT NPHWJIOKEHHOMN CHUJIBI.

OnBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHIIBI TPSHHUS CKOJIBKEHUS OT Beca Tella
U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

JlaBjieHue TBepPAbIX TeJl, dKUAKOCTE U ra3oB

Hasnenue. CriocoObl yMEHBIIEHHS M YyBEJIMYEHHUs JaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJIEHUS raza or oobeMa, TeMrepatypsl. [lepenada naBneHus TBEpAbIMU
TelamMH, >KHAKOCTAMM M TaszamMu. 3akoH Ilackama. [IHeBMaTMueckue MalluHBI.
3aBUCUMOCTh JIaBJICHHUSI JKUJKOCTH OT DiyOuHbl. [mapoctaTuueckuit mnapazokc.
CooOmiaromuecs cocysl. [ 'napapnuyeckiue MeEXaHU3MBI.

Atmochepa 3emnm u  armocepHoe JaBieHue. IIpuUuMHBI CylIeCTBOBaHUS
Bo3ymHONW oOonouku 3emnu. OmnbiTt Toppudennu. M3mepenue armocdepHoro

7
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JaBJeHUSI. 3aBUCUMOCTh aTMOC(EpPHOTO NIaBIIEHUS OT BHICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE XUIKOCTM M Ta3a Ha MNOTPYKEHHOE B HUX TeJO. BrlTanmkuBaromias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormaBanue.

Llemoncmpayuu

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUS KUIKOCTBIO U Ta30M.

Coob1arormmuecst COCy/Ibl.

I'mppasinueckuit mpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO 1aBJICHMUSI.

3aBUCHMOCTh BBITQJIKUBAIONIEH CUJIBI OT OObeMa IMOTPYKEHHOM 4YacTu Tela
Y TIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1UIaBaHUA TeJ: IUIABAaHUE WM TIOTPYKEHHE Tel B 3aBUCHUMOCTH
OT COOTHONIEHHUSI TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamophwvie pabomul u onwvimol

HccnenmoBanne 3aBUCMMOCTH Beca Tella B BOJE OT O0bEeMa IMOTPYKEHHOU
B )KHJIKOCTh YaCTH Tela.

OmnpeneneHre BBITATKUBAIONIECH CHIIBI, JCHCTBYIOIICH Ha TeNlo, MOTPYKCHHOE
B KHUIKOCTb.

[IpoBepka HE3aBHCHMOCTH BBITAIKUBAIONICH CHJIBI, JEHCTBYIONMICH Ha TEIO B
XKUIKOCTH, OT MAcCChI TeJa.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIOIICH CHIIBI, IEHCTBYIOMIEH
Ha TEJIO B JKUJIKOCTU, OT 00BEMa MOTPYKEHHON B JKUJIKOCTh YaCTH TeJIa M OT TJIOTHOCTH
KHUJIKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYHUPOBAaHUE JOJKHA U OMpPEICICHHE €€
Ipy30MOABEMHOCTH.

PaGoTa u MOIIHOCTB. JHeprusi

Mexanuueckast padbora. MOIIHOCTS.

[IpocTblie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuio paBHOBeCUs
peruara. [IpuMeHneHne mpaBmiia paBHOBECHS pblyara K OJOKY. «3070TOE MPABHUIIO»
mexanuku. Koaddunuent nonesnoro aeiicteus (manee — KIIJ]) mpocThix MeXaHU3MOB.
[IpocThie MeXxaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuanpHas sHeprus. [IlpeBpanienue
OJIHOTO BHJA MEXaHWYECKOM DSHEPruu B JpYyrol. 3aKOH COXpPAHEHUs DHHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepbl MPOCTHIX MEXAaHU3MOB.
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Jlabopamophvie pabomul u onvimol

Omnpenenenrie pabOThl CHIBI TPEHHs MpPU PABHOMEPHOM JBIDKEHHHM Tela
10 TOPU30HTAIILHOM MOBEPXHOCTH.

HccnenoBanue ycaoBHil paBHOBECHS phlyara.

N3mepenne KII/] HakIIOHHON IITOCKOCTH.

N3ydeHnne 3akoHa COXpaHCHUS MEXaHUICCKOW YHEPTUH.

8 KIIACC

TenJioBble siBJICHUSI

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHOKMHETUYECKOW TEOPUU CTPOEHHUS BEILECTBA.
Macca u pazmepsl aTOMOB ¥ MOJIEKY. OTBITHL, MOATBEPKIAIOIINE OCHOBHBIE ITOJIO0KEHHUS
MOJIEKYIIPHOKHHETUYECKON TEOPHH.

Mopnenn TBepmoro, KHAKOTO M  Ta3000pa3HOrO COCTOSIHMM  BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB Ta30B, KHAKOCTEH H
TBEPABIX TEJ HA OCHOBE IMOJOKEHUH MOJIEKYJIIPHOKUHETHYECKON Teopun. CMauynBaHue
Y KaWUIIPHBIC ABJICHUSA. TEeII0OBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEILUIOBOTO JBHUYKEHUS YaCTHILI.
Buytpennsas sHeprusi. CnocoObl M3MEHEHUS BHYTPEHHEW SHEpruu: Terwionepeaaya
U coBepileHue paboTel. Buael Temionepenayu: TEMJIONPOBOAHOCTh, KOHBEKLHSA,
U3IIy4YCHHUE.

KonuuecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BeHIeCTBA. [emiooOMeH
U TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOro OanaHca. [1naBneHue m oTBepaeBaHue
KPUCTAJUTMUECKUX BEIIECTB. YJenbHas TeIuioTa IuiaBneHusa. llapooGpasoBanue
u KoHaeHcauuda. HMcnapenuwe. Kunenuwe. VYnenpHas Temiora napooOpa3oBaHMsL.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO 1aBJICHUSI.

BiraxxHOCTB BO3yXA.

DHeprus TOIUINBA. Y JeNbHas TEIJIOTa CTOPAHHUS.

[Tpunuune! padots! TemoBeix asurateneil KIIJ[ remmosoro asurarend. TemnoBeie
JBUTATEJI U 3aIATA OKPYIKAIOIIEH CpEebl.

3aKOH COXPAaHEHHUS U MPEBPALLEHUS YHEPTUU B TEIUIOBBIX MPOLECCAX.

Llemoncmpayuu
Habmronerre 6poyHOBCKOTO JIBHYKCHUS.
Habnronenune nuddysumn.
Habnronenue siBiaeHui CMauyMBaHUs M KalTWJUIIPHBIX SIBIICHUM.
HaGnronenue TemioBoro pacimmpeHus Tel.
N3menenne naBieHys ra3a mpu n3MeHEeHHH 00beMa M HarpeBaHUH WJIU OXJIAKICHHUH.
[TpaBuiia u3MepeHus TEMIIEPATYPhI.
Bunbl Teronepenaumn.
OxnaxxaeHue Mpu COBEPIICHUU PAOOTHI.
Harpesanue npu coBepiiieHur pabOThl BHEITHUMH CHUJIAMH.
CpaBHEeHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
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HaOmronenne Kurexns.
HaGnronenue mocTostHCTBA TEMITEpaTyphl ITPH TJIABJICHUH.
Mojenn TeIIOBBIX JIBUTaTelIeH.

Jlabopamophwvie pabomul u onvimol

OnbITH IO OOHAPYKEHUIO TEUCTBHSI CHIT MOJIEKYJISIPHOTO TIPUTSHKCHHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.

OnbITHI 110 HAOJIOJICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHIKOCTEH M TBEPIBIX
TEN.

Ornpenenenue naBiaeHUs BO3ayxa B 0aUIOHE HITpHUIIA.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHUSI BO3JyXa OT €ro oobema
Y HarpeBaHus WIN OXJIKICHUSL.

IIpoBepka THUIOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenue naMeHeHrss BHyTpEHHEH SHEPTHH Tella B pe3ysibTaTe TeIIonepeaaun
Y paOOThI BHEIIHUX CHII.

UccnenoBanne sBiaeHUs TEMI000MEHA MPU CMENIMBAHUU XOJOJHOW M ropsdeit
BO/IbI.

OnpeneneHue KOJMYECTBA TEIUIOTHI, IOJIYUYEHHOTO BOJOM TpU TEII00OMEHE
C HAarpeThIM METAJUIMYECKUM LIJIHHAPOM.

Onpenenenue yiebHON TEIIIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHUsL.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

Ornpenenenue ynebHON TEMIOTHI IUIaBICHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHUS

OnekTpuzaums Teil. J[Ba poaa dSIeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsKEeHHBIX Tel. 3akoH KyioHa (3aBUCHUMOCTb CUITbI B3aUMOJIEHCTBHS 3apSKEHHBIX TEJT
OT BEJINYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEIaMH).

Onektpuueckoe mnojne. HanpsbkeHHOCTh  anekTpuueckoro mois.  [IpuHnun
CYNEPIIO3ULINH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »siekTpuueckux 3aps/ioB. DJIEMEHTApPHBIA JJIEKTPUUYECKUN  3apsl.
Crpoenne atoma. [IpOBOOHMKHM M IHUAJIEKTPUKHA. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro Toka. MlcTouHuKH
MOCTOSIHHOTO TOKa. JIEHCTBUSA SJIEKTPUYECKOTO ToKa (TEIIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cuia Toka. DieKTpudyeckoe HanpspkeHne. COnpoTUBIIEHUE
MIPOBOJHUKA. Y IEJIbBHOE COINPOTUBIICHHE BellecTBa. 3akoH Oma Juisi ydacTKa LEemu.
[TocnenoBarenbHOE M NMapauIEIbHOE COCTUHEHNE ITPOBOAHUKOB.

PaGoTa u MOIITHOCTH 5IeKTpUUYecKoro Toka. 3axoH Jxoyns—Jlenna. Dnekrpuueckue
LENU U MOTPEOUTENN IEKTPUIECKOi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

10
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ITocTtosiHHBIE MarHuThl. B3aummopaencTBHE MNOCTOSHHBIX MAarHuToB. MarumTHOeE
nosje. MaruuTHoe noJie 3eMJIM U €r0 3Ha4YeHUE I KU3HU Ha 3emuie. OnbiT Dpcrena.
MarauTHoe ToJIe 3JIEKTPUUECKOro TOoKa. IIpuMeHeHHEe 3JEeKTPOMarHuTOB B TEXHHKE.
JlelicTBHE MarHWTHOTO IOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSIHHOTO
Toka. HMcnonb3oBaHME  DJEKTpOJBUTATENCd B TEXHUYECKUX  yCTPOMCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SBiaeHHE 3JIEKTPOMArHUTHOM HHAYKUMM. I[IpaBuno Jlenia.
Onekrporeneparop. CrnocoObl MOMYyYEHUsT JIEKTPUUECKON AHEPrUU. DIEKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Llemoncmpayuu
DJeKTpU3alus Tei.
JIBa pona 2JIEKTpUUECKHX 3apsiI0B U B3aUMOJICCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIeKTpocTaTu4ecKast HHAYKIIHS.
3aKOH COXpaHEHMS IICKTPUUECKUX 3aPsiJIOB.
[IpOoBOHUKM Y TUAJIEKTPUKHU.
MoenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO MOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JIlercTBUS NEKTPUUECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenue cuitbl TOKa aMIIepMETPOM.
N3mMepenue 351eKTpUUEeCKOro HapsiKEHUS BOJIbTMETPOM.
Peocrar n MmarasuH COmpOTUBIICHUN.
BzaumojelicTBUe MOCTOSHHBIX MAarHUTOB.
MonenupoBaHre HEBO3MOKHOCTH PA3ACICHUS MOJIKOCOB MATHUTA.
MoenupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OneiT Opcrena.
MarnutHoe noJie Toka. JJIeKTPOMarHur.
JlelicTBHE MAarHUTHOTO MOJI HA POBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TTOCTOSHHOT'O TOKA.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM WHTYKIIUH.
OmneiTer @apanes.
3aBHCUMOCTb HallPaBJICHUS UHIYKIIHOHHOT'O TOKA OT YCIOBHI €r0 BOSHUKHOBEHMSI.
DIIEKTPOreHepaTop MOCTOIHHOTO TOKA.

Jlabopamophvie pabomul u onwvimol
OnbITHI O HAOIIOICHUIO STIEKTPU3AINH TEJI UHIYKIIUEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue nelCTBUS SJIEKTPUUYESCKOTO OISl HA IPOBOJHUKHU U TUAJICKTPUKH.
COopka 1 mpoBepka padOThI IEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHUe CUITBI TOKA.

11
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N3mepenne u perympoBaHue HANPSKEHUS.

HccnenoBanne  3aBUCHUMOCTM  CWIbl  TOKA, HMAYLIETO  4Ye€pe3  PEe3UCTop,
OT COIIPOTHUBIICHMS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh DJIEKTPHYECKOTO  COMPOTUBIICHUS
IIPOBOJIHMKA OT €0 JUIMHBI, IUIOIIAM ITIONEPEYHOr0 CEYEHN U MaTeEpHUaa.

IIpoBepka npaBuia CIOKEHUS HANIPSHKEHUM MPH MOCIEI0BATEIBHOM COEINHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Juisi CUIIBI TOKA MPH NMAPAIIIENBHOM COCITMHEHUH PE3UCTOPOB.

Onpenenenre pabOThI IEKTPUUECKOI0 TOKA, UYILEr0 Yepe3 Pe3UCTOP.

Onpenenenrne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIJEISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTM  CWJIBI  TOKA, MAYLIETO  4Yepe3  JIAMIIOUKY,
OT HAIIPSKEHUS HAa HEM.

Onpenenenne KIIJ[ HarpeBaTens.

HccnenoBanne MarHuTHOrO B3aMMOJEHUCTBUSI IOCTOSIHHBIX MATHUTOB.

W3y4yeHre MarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHWTOB TIPU HMX OOBEIMHEHUU
Y pa3JIeJICHUH.

Hccnenosanue neicTBUsA JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KaTyLIKU
C TOKOM Y MarHMWTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

N3ydenune nelcTBUs MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM.

KoHnctpynpoBanue u nuzydeHue paboThl 371€KTPOIBUTATES.

N3amepenue KIIJI anekTpoaBUrateibHON yCTaHOBKH.

OMBITHI O UCCIIEIOBAHUIO ABJIEHUS AJIEKTPOMAarHUTHOW MHIYKIIUU: UCCIIEIOBAHHE
V3MCHEHUW 3HAYCHUS U HAIIPABIICHUS HHAYKIIMOHHOTO TOKA.

9 KITIACC

Mexanuyeckue siBJEeHUSA

Mexannueckoe  aBwkeHME.  MarepruanbHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTENBHOCT ~ MEXAaHMYECKOTO  JABWKEHHs. PaBHOMepHOE  NpSIMOJIMHENHOE
nBwxkeHue. HepaBHoMepHOe mnpsmMonuHENHOE IBHKEHME. CpenHsss W MIHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHoyckopeHHOe MpsiMosMHEHOe ABMkeHne. CBOOOHOE NaicHHE.
OnbiTel [anunes.

PaBHOMepHOE gABmkeHHE MO OKpyxHOcTU. [lepumony m wactora oOpareHus.
JIuHerHas u yrioBasi CKOpoCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBoiii 3ak0oH Hprotona. Bropoi 3akon Hprorona. Tperuit 3axkoH HproToHA.
[IprHIMD CyTIEPITO3UIIUY CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHHMs: CHIa TPEHHUS CKOJIBKCHMS, CHIIA
TPEHUs MOKOsI, APYTUe BUJIBI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTr'O TATOTEHHSI. Y CKOPEHHE CBOOOJHOTO MaJIeHUS.
JBwxenune mianer Bokpyr ComnHua. IlepBas kocmuueckas ckopocTb. HeBecomocTb
Y IIEPETPY3KH.

12
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PaBHoBecue wmaTepuanabHONM TOYKU. AOCOIIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJOIO TeJla C 3aKPETVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tenma. M3menenne wummynbca. MMmynbc cuibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PeakTHBHOE NBMKEHHE.

Mexanuueckass pabota u MOUIHOCTh. PaGoTa cui TsDKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 3HEepruu 1 padoThl. [ToTeHIManbHAast SHEPrUs TeNa, NOJHATOTO HaJl IOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxarou npyxuHbl. Knnetndeckas sHeprus. Teopema
0 KUHETUYECKOM 3HEPrUH. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU.

Llemoncmpayuu

HabGmronenne MeEXaHWYECKOTO JIBIDKEHHUS Tella OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHue NyTel U TPAEKTOPUN IBU>)KEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
Pa3HBIX TEJ OTCUETA.

N3mMepenune CKOpoCTH U YCKOPEHUS PSIMOJTMHEMHOTO ABUKCHUA.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBmxeHus Teaa no OKpy>KHOCTH.

Halntonenne MexaHWYECKUX SBJICHUM, MPOUCXOJAIIMX B CHUCTEME OTcueTa
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JBH)KEHUH OTHOCUTEIHLHO KaOWHETa
(du3ukn.

3aBHCUMOCTb YCKOPEHHS TEIA OT MAcCChl TENA U JICMCTBYIOIIEH HA HETO CHJIBL.

HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.

IIepenaua ummyJsibca py B3aMMOAEHUCTBUHU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJibca IPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmnronenue peakTMBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKOU AHEPTrUU NpU CBOOOTHOM MaJICHUHU.

CoxpaHeHHe MEXaHMYECKOM HSHEpruu IMpH JBWKEHUM Telna MOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoHcTpynpoBaHue TpakTa AJis pa3roHa v TadbHEHIIIETO PAaBHOMEPHOTO JBKEHUS
IIapyKa WA TEICKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHUs OpyCKa WIM JABUKEHUS IIapUKa
10 HAKJIOHHOM TNIOCKOCTH.

OmnpeneneHre yCKOPEHUs Tesla IPH PaBHOYCKOPEHHOM JIBHIKCHHH 10 HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPH PaBHOYCKOPEHHOM JIBHYKCHUN
0e3 Ha4aJIbHOM CKOPOCTH.

13
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[IpoBepka rumoTesbl: €ciid MpPU PABHOYCKOPEHHOM JIBIKEHUH O€3 HadajabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE TPOMEKYTKH
BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBXEHHUS OT CHUJIbI HOPMAaJbHOTO
TABIICHUSL.

Omnpenenenre kodhPUIEHTa TPEHUS CKOTBKCHUSI.

Ornpenenenne KeCTKOCTH NPYKHUHBI.

Omnpenenenrie pabOThl CHIBI TPEHHWsS MpPU PABHOMEPHOM JBIDKEHHHM Tela
10 TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIPYTOCTH MIPH TOIBEME TPy3a C HCIOIh30BAaHHUEM
HETIOJIBMKHOTO U TIOJIBUYKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YHEPTUU.

Mexanudeckue KoJIeOaHUA M BOJIHBI

KonebarenbHoe nBuxeHune. OCHOBHbIE XapaKTEPUCTUKU KojeOaHUM: Nepuon,
4acToTa, aMIUINTyJa. MareMaTH4eCKM W IIPYyXKUHHBIM MasTHUKHU. [IpeBpainenune
SHEPTUH MpH KOJIeOaATETLHOM JIBHXKCHHH.

3aryxaromue KojeOaHus. BeiHyk/eHHble KosieOanus. Pe3onanc. MexaHnueckue
BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH. IIponosibHBIE M momnepedHsle BOJHBL. JlnuHa
BOJIHBI U CKOpPOCTb €€ paclnpoCTpaHeHHs. MeXaHMYeCKHe BOJHBI B TBEPIOM TEIE,
CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByK U yJIbTpa3ByK.

Llemoncmpayuu
Hab6nronenue kosnebanuil T o1 AEMCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HalGnronenue BoIHYKIEHHBIX KOJICOaHUI 1 pe30HaHca.
PacmipocTpaneHre mpogoIbHBIX U MMONIEPEYHBIX BOIH (Ha MOJIETIH).
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHH pe30HaHC.

JlabopamopHvie pabomul u onvlmol

Omnpenenenre 4acTOTH U Mepro/ia KoieOaHNil MaTeMaTHIeCKOTO MasgTHUKA.

Onpenenenre 4acToThl U Meproia KoueOaHuil MpyKUHHOTO MasiTHUKA

HccnenoBanne 3aBHCUMOCTH TEepHoOAa KOJeOaHUI MOABEIIEHHOTO K HHUTH Tpy3a
OT JJTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTHM TepHoAa KojeOaHWH MPYKMHHOTO MasiTHUKA
OT Macchl rpy3a.

[TpoBepka HE3aBUCUMOCTH TEpHOJIa KOJeOaHUN Tpy3a, MOJBEIICHHOTO K HUTH,
OT MacchlI Ipy3a.

OmnbITE, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJNEOaHW TMPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHus: CBOOOTHOTO TaICHUS.
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JJIEKTPOMATHUTHOE 10JIE M JIEKTPOMATHUTHBIE BOJHBI

DNEKTPOMarHuTHOE ToJIe. DJIEKTpOMarHuTHbIC BOJIHBI. CaBolicTBa
3JeKTpoMarHuTHeIX  BoJH. Illkama snekTtpomarHutHeIX  BOJIH.  Vcrnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBA3HU.

DJIeKTpOMarHuTHas mpupojia ceeta. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Llemoncmpayuu
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBbIE CBOMCTBA CBETA.

Jlabopamophwvie pabomul u onvimol
N3ydenne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C IOMOIIBI0 MOOMIBHOTO TeTe(oHa.

CgeToBbIE SIBJICHUS

JlyueBas momens cBeta. Mcrounuku cBeta. IIpsMonuHElHOE pacrpoCTpaHEHUE
ceeta. 3armenuss Connua u Jlywel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mOpeloMieHuss cBeTa. [lomHOe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcrmonab30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHUYECKHUX
CBETOBOJAX.

Jlunza. Xonx nyueit B nma3e. OnTudeckas cuctema (oToammapara, MAKPOCKOIIA
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. Onbitel HetoToHa. Clo’keHHne CEKTPabHBIX
uBeToB. /ucnepcus cera.

Jlemoncmpayuu
[IpsimonuHEHOE pacpOCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonydenue n300pa>keHMil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYECKUN CBETOBO/I.
Xon myuel B coOuparoliei JImH3e.
XO0J1 Iyder B pacCEeUBAKOIIEH JTUH3E.
[Tomyuyenue n3o00paxeHUil ¢ TOMOLIBIO JIMH3.
[Tpunnun nevictBus poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopenb riasa.
Paznoxenue 6e1oro cBeta B CEKTP.
[Tomyyenue Genoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomsi u onvimol
HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHHsI CBETOBOIO JIy4a OT yIJIa NaJeHUs.
N3yuenune xapakTepucTUK N300pakeHus MpeIMETa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO JIyya OT yIJia HaJcHus
Ha TPAHULIE «BO3yX—CTEKIIOM.
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[Toy4yenue n300pakeHuil ¢ TOMOIIBI0 COOUPAIOIIEH JINH3HI.

Onpenenenre GOKYCHOTO pacCTOSIHUSI U ONTHYECKOM CHIIbI COOUpAIONIe TUH3bI.

OMnBITH TTO Pa3JIOKEHUIO OEIOr0 CBETAa B CHEKTP.

OnpITHl 1O BOCHPUSITHIO 1[BETA MPEAMETOB IMPHU MX HAOMIOJCHUU Yepe3 I[BETOBbIC
(UIBTPBIL.

KBaHnTOBBIC AABJICHUS

Oneitel Pesepdopna u r1uranerapHas mojenb aroma. Mogenbs aroma bopa.
Hcnyckanue u noriomeHue ceera atomom. KBanTel. JInHelyaTeie CIEKTPBI.

PagnoaktuBHoCcTh. Anb(a, 6eta- U raMmma-uzinydeHus. CTpoeHre aTOMHOIO spa.
Hyxnonnas mogens aromHoro sigpa. M3oronsl. PaguoaktuBaele npespanienus. [lepron
IIOJIypacIiajia aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3aps0BOT0 U MACCOBOI'O YUCEN. DHEPIHs
CBsI3U aTOMHBIX saep. CBsA3b Maccel M dHepruu. Peakuuu cuHTE3a M JEIEHUS SAED.
Ncrounuku sHeprun ConHua v 3BE31.

Snepnas osHepretuka. JIeMCTBHS paJMOAKTUBHBIX W3JIy4YEHUHM Ha JKHUBBIC
OpraHU3MBl.

Llemoncmpayuu
CrexTpbl U3I1y4YEHHUs U MOTJIOLIECHHUS.
CrexkTpbl pa3Iu4HbIX Ta30B.
CnekTp Bomopoa.
Habmonenue TpekoB B kamepe Bunbcona.
PaboTa cueTurka HOHU3UPYIOIINX U3TYyUYEHUH.
Perucrpanus uznydeHus NpUpOAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamophwvie pabomul u onvimol

HaGumroteHue CrIonTHbIX U IMHEHYATHIX CIIEKTPOB H3ITyUeHUS.

HccnenoBanne TPEKOB: W3MEPEHHE SHEPTHHM YACTHIIBI 1O TOPMO3HOMY IyTH
(mo dhoTorpadusam).

N3mepenue panoakTHBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAI0IINI MOTYJIb

[ToBTOpUTETEHOOOO0MAIOIMIMI MOAYIb TpPEAHA3HAUYCH [JIi CUCTEMATH3allMu U
000011IeHNs] IPEIMETHOTO COJIEPKAHUSI U OIbITA JCSITEIILHOCTH, NMPUOOPETEHHOTO MpHU
U3YYCHUH BCEro Kypca (u3ukw, a Takke Id TOATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY 3K3aMeHY Mo (hU3UKE SISl 00yJarOIIUXCsl, BEIOPABIINX 3TOT YUCOHBIIM
pEeaAMET.

[Ipy wu3yueHUM JAHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
NEATeIbHOCTH, Ha OCHOBE KOTOPHIX OO€CeUrBaACTCS JIOCTHKEHHE TMPEAMETHBIX
U METanmpeJMETHBIX  IUIAHHPYEMBIX  PEe3yibTaToB  OOydeHwus, (QopMupyercs
€CTECTBEHHOHAyYHasi TPaMOTHOCTh: OCBOCHME HAy4YHBIX METOJOB HCCIICIOBAHUS
SIBIICHUM MIPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUAMH OOBICHATh (DU3NUECKUE SBIICHUS,
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NpPUMEHSIST TOJY4YEHHBIE 3HAHWS, pellaTh 3aJadyd, B TOM YHCIE Ka4eCTBEHHBIC
U DKCIIEPUMEHTAIbHBIC.

[IpuHIIUTIHATBHO AESTEIHHOCTHBIN XapaKkTep TaHHOTO MOIYJISl peaTu3yeTcs 3a CUeT
TOTO, YTO OOYYAFOIIMECS BHIMOTHSIIOT 3a/IaHMS, B KOTOPBIX UM IIpeIiaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHHWK PACIO3HABATh W HAYYHO OOBICHATH (pu3mUecKue
SIBJICHHS B OKPY’KaIOLIEN IPUPOJE U ITIOBCEIHEBHOM KU3HU;

MCITI0JIb30BaTh HAYYHBIE METOIbI UCCIIENOBAHUS (PU3NYECKUX SIBJICHUHN, B TOM YHCIIE
JUTSI IPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBHI HamOoOJiee BaXKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUM, HANMPUMEpP, MPAKTUYECKOTO HCIOJIb30BAHUS PA3THYHBIX HCTOYHHKOB
SHEPTUM HAa OCHOBE 3aKOHA TMPEBpAICHUS W COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEpPTUHU.

Kaxnas U3 TeM AaHHOTO MOJyJSl BKIFOUAET HKCIIEPUMEHTAIBLHOE HMCCIIEIOBAHUE
oboOmrarommero xapakrepa. Mopdyib 3aBepiiaeTcs MPOBEACHUEM JHAarHOCTUYECKOM
¥ OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHMsI.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUSI HAMpPaBIEHO
Ha JIOCTHUXKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pEe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbpraTe m3ydenus (pU3UKM HAa YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs
y oOyyarorierocsi 0yayT chopMupoBaHbl CIIETYIONTUE TNYHOCTHBIE PE3YIbTAThI B HACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUE HMHTEpeca K HMCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3HYECKON HAyKH;

LEHHOCTHOE OTHOIIEHHE K JOCTUKEHUAM POCCUMCKUX YUEHBIX(DU3HUKOB;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIINTAHUS:
TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJACHUH OOIIECTBEHHO-3HAUUMBIX U
TUYECKUX MPOOIIEM, CBI3aHHBIX C TPAKTUIECKUM MPUMEHEHUEM JTOCTIKCHUN (PU3UKH;
OCO3HAHWE BAXKHOCTU MOPAJIbHOATUUYECKHUX MTPUHIIUIIOB B JE€ATEIBHOCTH YYEHOTO;

3)3¢cTeTHYECKOTr0 BOCIIUTAHUS:
BOCIIPUSITUE OCTETUYECKUX KA4eCTB (PU3NYECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HAHHME LIEHHOCTU (U3MYECKOM HAyKH KAaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIIONIEH KYJIbTYPBI;

pa3BUTHME HAy4HOH JI0003HATEIBHOCTH, HHTEpeca K HCCIEI0BATENbCKON
NESATEIIBHOCTH;

5) popMupoBanus KyJbTYPHI 310POBbSI H SMOLHOHATIBHOI0 0JIATOTIOTYYHSA:
OCO3HaHME LEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH MpaBUil 0€30MacHOro MOBEACHHUS Ha TPAHCIOPTE,
Ha JI0POTax, C AMEKTPUUECKUM U TEIJIOBBIM 000PYAOBaHNEM B JOMAIIHHUX YCIOBHSIX;
c(OpMUPOBAHHOCTh HaBbIKAa pedieKCUM, MPU3HAHHME CBOETO IMpaBa Ha OIIMOKY
¥ TaKOTO JKe TpaBa y APYroro 4eJoBeKa;

6) Tpy10BOI0 BOCIMTAHMS
AKTUBHOE YYacTHE€ B PpEIICHWH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0Opa30BaTeNbHOM OpraHu3aliy, HACEJIEHHOIO ITYHKTa, POJIHOTO Kpasi) TEXHOJIOTHYECKOM
Y COLIMAJIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3NYECKUX 3HAHUIA;
MHTEpEC K IPaKTUYECKOMY U3YUEHHUIO Tpodeccuil, CBA3aHHbIX C (PU3UKOM;
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7) 3K0JIOTHYE€CKOT0 BOCTIMTAHUS:

OpHEHTaIls Ha NMpUMeHeHne (U3NYECKUX 3HAHUU JJIA PEIeHHs 3a7a4 B 00macTu
OKpYXaroUIEl Cpe/ibl, INITAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX BO3MOYKHBIX MOCJIEACTBUI
JUISL OKPYIKAKOLLEH Cpebl;

OCO3HAHHUE TII00ATHLHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIEM U ITyTeH X pelIeHUS;

8) ajanTanuu K N3MEHSIIIUMCS YCI0BUIM CONMAIBLHON U NPUPOIHOI Cpeabl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHIIIOJHEHUH HMCCIEAOBAHUN U MPOEKTOB
(u3nyecKoil HalpaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTHUX;

HOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO JIESATEIbHOCTD;

NOoTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHUCIIE POPMYITUPOBATH UJICH,
HOHATHUSA, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHuE Ne(PUIUTOB COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH B o01acTu
bu3uKuy;

IUTAHUPOBAHHUE CBOETO Pa3BUTUS B MPUOOPETEHHHM HOBBIX (PU3MUECKUX 3HAHMIA;

CTpEMJICHHE aHAJU3UPOBAaTh U BBIABIATH B3aMMOCBSA3M HPUPOJBI, OOIIECTBA
Y 5KOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DM3HUECKUX 3HAHUM;

OLICHKA CBOMX JIEUCTBUI C YYETOM BIUSHHUS HA OKPYKAIOUIYIO CPEAY, BO3ZMOKHBIX
[JI00AJIBHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare m3yueHus (U3NKKA HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
y oOyuaromierocs: OyayT copMUpOBaHbl METANIPEAMETHBIE PE3yIbTaThl, BKIIFOYAIOIINE
NMO3HABATENIbHBIE  YHUBEpCaJbHbIE  y4eOHbIE  JIEWCTBHS,  KOMMYHUKATHBHBIC
YHUBEpPCATbHBIC yUeOHBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCALHBIC YICOHBIC JCHCTBHSI.

IHo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIE Y4eOHbIC ACHCTBUA
ba3zoBble Jloruyeckue qencTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKK OOBEKTOB (SIBICHUN);

YCTaHABIWBATh  CYIICCTBCHHBIA  TPHW3HAK  KJIACCHU(PUKAIHMKM,  OCHOBAaHUS
JUTst 000OIIEHUSI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMATPUBAEMBIX (aKTaX, JaHHBIX
¥ HAOJTIOICHUSIX, OTHOCSIIUXCS K (PH3NICCKUM SIBIICHHSIM;

BBISBIIATh NPUYMHHOCEACTBEHHBIC CBSI3M TMPU HM3YYCHHH (DU3UUYCCKUX SBICHUI
U TIPOIECCOB, MPOBOJNUTH BBIBOJBI C UCIOJIb30BAHUEM JICIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus ydeOHOM (Qu3MuecKon 3anayu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHHUS, BHIOOP HAaMOO0JIee TOIXOISAIIETO C yIeTOM
CaMOCTOSATENLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble HccieaoBaTe/ILCKHeE AelCTBUSA:
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEN0BATEIHCKUNA HHCTPYMEHT MO3HAHMS;
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MPOBOJIUTh TIO CaMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI DKCIIEPUMEHT, HEOOJBIIIOE UCCIEA0BAaHNE (PU3UUECKOTO SIBJICHUS;

OIICHWBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTH HH(POPMAIIHIO, TTOTYICHHYIO B XOJI€
WCCJIEIOBAHMSI WJI DKCTIEPUMEHTA;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJIbTaTaMm
IIPOBEJICHHOT'O HAOIIOCHUS, OTIbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UIECKUX TIPOIECCOB,
a TakKe BBIIBUTATh MPEINONOKEHUST 00 UX Pa3BUTHM B HOBBIX YCIOBHUSX
Y KOHTEKCTax.

Pab6ora ¢ undopmanmeii:

MPUMEHSATh PA3JIMYHBIE METONbI, HWHCTPYMEHTBI W 3alpoOChl TIPH TIOWCKE
U oTOOpe MHGPOPMAIIUU WM JaHHBIX C YYETOM MPEIOKEHHOW yueOHOU (PU3NIECKOM
3a/1a4w;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH  HMH(DOPMAIIHIO
pPa3TUYHBIX BUAOB B (OPM IIPEICTABIICHHUS,

CaMOCTOSITEILHO BHIOMpaTh ONTHMANBHYIO (OpMy TMpeacTaBieHus: WHpopmammu
¥ WUTIOCTPUPOBATH pEIIaeMbIe 3a/ladyd HECIIOKHBIMA CXEMaMH, JuarpaMMaMy, WHOU
rpauKoOi U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe NeiiCTBUSA
OO0wenue:

B XO/€ OOCYXIeHUs ydeOHOTO Marepuana, pe3yiabTaToB JabOpaTOpHBIX padOT
U TPOCKTOB 3ajaBaTh BOIPOCHI MO CYIIECTBY OOCY»IaeMOH TEeMbl M BBICKA3bIBATh
WJCH, HAaIleJICHHBIC Ha peIICHHe 3aJaddl | TOJJIep)KaHue OJIarokeaaTelbHOCTH
00IICHNS;

COTIOCTABJIATh CBOU CYXKJCHHUSA C CYXJICHHUSAMH JPYTUX YYaCTHHKOB JHAJIOra,
OoOHAPYXUBATh PA3JINIKE U CXOACTBO TO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;

NyOJIMYHO TIPENCTABIATh PE3yJbTaThl BBIMOJIHEHHOTO (PH3UYECKOrO  OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHUS, IPOCKTA).

CoBMecTHAs 1eATEJILHOCTD (COTPYIHMYECTBO):

MMOHUMATh M UCIIOJIB30BaTh IPEUMYIICCTBA KOMAHHOW U WHIUBUIYAJIBHOM PaOOTHI
IIPU PEIICHUH KOHKPETHOM (hHU3UIECKON MPOOIIEMBI;

MPUHUMATh TCJIM COBMECTHOM IEATEIHHOCTH, OPTaHU30BHIBATH JCHCTBHUS IO €€
JOCTIDKEHUIO: PACTIPENEISITh POIH, O0O0CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKUX YEJIOBEK;

BEITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMH YJICHAMH KOMaH/IbI;

OIICHWBATh KAaueCTBO CBOEro0 BKJIaJAa B OOMUN TPOMYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.
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PerynsitTuBHble YHUBEpPCAJbHbIE Y4eOHbIE AeHCTBUSA
Camoopranusanus:

BBISIBJISITH NMPOOJIEMBbl B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOMIMX s
peuieHus (pU3NUECKUX 3HaAHU;

OpPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAaX MPUHATHUS pelleHUH (MHAUBUIYaAJIbHOE,
NPUHATUE PELIEHUs B TPYIIE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITEJIbHO COCTAaBJIATh aJIFOPUTM pelIeHHs] PU3NYECKON 3a/1auu WIH IJIaHa
UCCJIEIOBAHUSI C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh NpeIaracéMble BapUaHThl PELLICHMI;

MIPOBOJIUTH BBIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb:

JaBaTh OIICHKY CUTYAIlMH U TIpeiaraTh MIaH €€ N3MECHEHUS;

OOBSCHATh TPUYHUHBI TOCTIKCHHS (HEIOCTIKEHUS) PE3YyJIbTAaTOB JEATCIHLHOCTH,
JlaBaTh OIEHKY TPUOOPETCHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM 4YHCIE B XOJ BBINOJTHEHUS
¢u3HUecKOoro HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIINXCS CUTYaIlMi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IICJIH U YCIOBHSIM.

3MOIII/IOHaJ1]>HBII7[ HHTC/IVICKT:
CTaBHUTL ce0S Ha MECTO APYroro 4YcCjOBCKa B XOJC CIIOpa HWIH JUCKYCCHUH Ha
HAay4YHYIO TEMY, IOHUMATb MOTHBbBI, HAMCPCHUSA U JIOTUKY JAPYTOro.

IIpunsiTue ceds1 M APyrux:
MpU3HaBaTh CBOE IMPaBO Ha OMMUOKY NpU pelieHuHu (PU3NUecKux 3aaad
WJIU B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO (U3MKE K KOHIy OO0y4YeHUs
B 7 KJacce:

[IpenmerHple  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpaXkaTb
c(hOPMHUPOBAHHOCTH Y 00yYaOIINXCSI YMEHUI:

UCTIONb30BaTh MOHATHA: (PU3NYECKHE M XHUMUYECKUE SIBJICHHS, HaOIIOJCHHUE,
AKCIIEPUMEHT, MOJEJb, TUIOTE3a, C€AMHULIBI (PU3MUECKUX BEJIMYHMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BelIecTBa (TBEpHOE, XKHUAKOE, Ia3000pa3HOE), MEXaHUYECKOEe
IBW)KCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAasE cuil, JAeopmanus (ympyras, IUIacCTHYECKasl), HEBECOMOCTb,
COOOIIAIOUINECS COCYIBI;

paznuuath sABIeHUS (au@dy3usa, TEIUIOBOE [BWKEHUE YacTUL[ BELIECTBA,
paBHOMEpHOE JABI)KEHUE, HEPAaBHOMEPHOE JABIKEHUE, WHEPIHs, B3aUMOICHCTBHE Tel,
paBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OChIO BpallleHus, INepejgadya JaBJICHUs
TBEPABIMHU TEJIAMH, KUJIKOCTSIMH U Ta3aMu, aTMOC(EpHOE JaBJICHUE, MJIaBaHUE Te,

21



®denepanbHas padouas nporpamma | dusmuka. 7-9 kimaccel (0a30BbIH YPOBEHB)

NPEBPAILICHUS] MEXAaHWYECKOM 3HEpPruM) IO OINMCAHUIO HUX XapaKTEpHBIX CBOMCTB H
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXKAIOLIEM
MUpE, B TOM 4ucie (PU3NUECKUE SBJICHUS B IPUPOJIE: IPUMEPDI IBUKEHUS C Pa3IMUHBIMU
CKOpPOCTSIMM B KMBOW M HEXWBOW NPUPOJE, NECHUCTBUE CHIIBI TPEHUS B NPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpHOro MaBIECHHUsS Ha JKUBOM OpraHu3M, IJIaBaHUE pbIO,
phlYaru B TEJE YeJIOBEKa, IPU TOM IMEPEeBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SBJICHUM;

ONKCHIBATh HM3yYEHHBbIE CBOWCTBA T€l M (UINYECKUE SBICHUS, MCIONb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00beM, TNIOTHOCTh BEUIECTBA, BPEeMs, MyTh, CKOPOCTb,
CpenHsIsl CKOPOCTh, CUJla YIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUJla TPEHUs, JaBJICHUE
(TBepaoro Temna, >KMJIKOCTH, Ta3a), BBITAIKUBAIOLIas CUJIA, MEXaHHYecKas padora,
MOIIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KO3()(PUIMEHT TMOJE3HOTO JEUCTBUS
MEXaHHU3MOB, KMHETHYECKasl W IOTEHIMAJIbHAs HEPIus), NPU OMHCAHUU NPABUIBHO
TPAaKTOBATh (PU3UYECKUN CMBICI UCTOIb3yEMbIX BETUYNH, X 0003HAYEHUS U €IUHULIBI
(Gu3MYECKUX BEJIIMYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh IpadUKH H3YUYEHHBIX 3aBUCUMOCTEN
(bU3UYECKHUX BEJIIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMS U MPOILECCHI, HUCIOJIb3Ys
MpaBUia CIOXKEHUsI CUJl (BIOJIb OJTHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXPAHEHHUS MEXaHUYECKOM 3HEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIMPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSACHATH (pU3MYECKUe SBJICHUS, MPOLECChl M CBOMCTBA TEN, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallMd INPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
NPUYUHHOCIEACTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHWE M3 |—2 JOrMYEeCKHX IIaroB C
UCIOJIb30BaHUEM |—2 M3y4EeHHBIX CBOMCTBA (PM3NUYECKUX SBICHUM, (GPU3NUECKUX 3aKOHA
WIN 3aKOHOMEPHOCTH;

pemarb pacueTHble 3ajayu B 1-2 AEHCTBUSA, HUCMONB3YS 3aKOHBI U (HOPMYJIbI,
CBsI3bIBaIOLIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4l 3allChIBaTh
KpaTKOE€ YCJIOBUE, MOJCTaBIATh (PU3UYECKUE BEIUMYMHBI B (OPMYJBl U IPOBOIUTH
pacueThl, HAXOIUTh CIIPABOYHBIE JTaHHBIE, HEOOXOIMMBIE JIJIsl PELLICHUS 3a/]1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJTYYEHHON (PU3HUECKON BEIUYUHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPU MOMOUIM (U3HUECKUX
METOJIOB, B OIIMCAaHWU HCCIEAOBAHUS BBLACIATH IPOBEPSEMOE MPEIIOIOKEHUE
(rumnoTesy), pa3nuyaTh 1 MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT, HAXOJUTh OITMOKU
B XO/JI€ OIbITA, IPOBOJUTH BBIBOJBI IO €0 Pe3yJIbTaTaM;

MPOBOJIUTH OMNBITHl MO HAOMIONEHUIO (U3UYECKUX SIBICHUH WM (PU3NYECKHUX
CBOMCTB Ten: (OpMYJIMPOBATH IMPOBEPSEMBbIE MPEANOIOKEHHS, COOMpPATh YCTAaHOBKY
U3 IPEeIIOKEHHOrO0 O00O0pYyJOBaHMs, 3alMChIBaTh XOJA ONbITa U (OPMYJIMPOBATH
BBIBO/IbI;
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BBITIOJIHATD TNPSIMBIC H3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tena, o0beMa,
CHUJIBl M TEMIIEpAaTyphl C UCIIOJIb30BaHUEM AaHAJIOTOBBIX M IU(PPOBBHIX MPUOOPOB,
3alUChIBATh IMOKa3aHWS NPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM IMOTPEITHOCTH
WU3MEPEHN;

POBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEJIUYUHBI OT JIPyTron
C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PABHOMEPHO JABUIKYILIETOCS
TeJla OT BPEMEHU JIBMKCHUS TE€Ja, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca TeJla, KaueCTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CHJIBI TPEHHS OT ILIOIIAIH
CONPUKOCHOBEHUS TE€J, CHJIbl YIPYTOCTU OT YJJIMHEHHS MPY>KUHBI, BBITATKUBAIOIICH
CHJIBI OT OO0BbeMa TOTPYKEHHOM YacTH Telda M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHUMOCTH OT IIOTHOCTH TeJja, OT TNIYOHHBI, Ha KOTOPYIO IOTPYKEHO TEJI0, YCIOBHUMA
MJIaBaHUs TEJ, YCJIOBHUI paBHOBECHS phluara v OJIOKOB, yUacCTBOBATh B IJIAHUPOBAHUU
y4eOHOr0 HCCIIeIOBaHus, COOMpPAaTh YCTAHOBKY M BBINOJHATh HU3MEPEHHUs], CIEays
NPEIJIOKCHHOMY  TUTaHy, (UKCHPOBATh PE3yJbTAaThl TMOJYYEHHONW 3aBHCHMOCTHU
(bU3UYECKUX BETUYUH B BUJE MPEIOKEHHBIX TabIUIl U TpadUKOB, MPOBOUTH BHIBOIbI
0 pe3yJibTaTaM MCCJIEOBAHUSA;

MPOBOAUTH KOCBEHHBIE M3MEPEHUSI (PU3MYECKUX BEIMYHUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTA W TBEPAOrO Teja, Cujla TPEHUS CKOJIbKEHMS, MJaBJICHUE BO3AyXa,
BBITAJIKHBAIOIIAS CHJIA, ICHCTBYIOMIAS HA TIOTPY>KEHHOE B KUIKOCTh TEI0, KOADPUITUCHT
MOJIC3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEIJIOKEHHOW HHCTPYKIIUU:
IIPU BBITIOJIHEHUH M3MEPEHUN COOMpATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH
3HAYEHUE UCKOMOM BEJIMYUHBI;

cobyofaTh MpaBuia TEXHUKHW O€30MaCHOCTU TpU paboTe ¢ JabopaTOpHBIM
00opyI0BaHUEM;

UMETh TMpPEJCTABICHUE O TMPUHIMUNAX JEeUCTBUS NOPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phluar,
TIOJIBMYKHBIN 1 HEITOABMIKHBIN 010K, HAKJIOHHAS IIOCKOCTD;

XapaKkTepu30BaTh MPUHIMUILI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMUCTB € MCMOJIb30BAHUEM WX OMHUCAHUS (B TOM YHUCJE: MOIIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/Ia, THUJPABIMYECKUNA TMPECC, MaHOMETP, BBICOTOMEp, IOPIIHEBON HacocC,
apeoMeTp), MCHOJIb3ysl 3HAHUS O CBOWCTBaX (DU3UYECKHUX SIBJICHUUA U HEOOXOJUMBIC
bu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJNTHh TPUMEPHI (HAXOAUTh HWH(POPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIOIb30BaHUsl (U3MYECKUX 3HAHUW B TOBCETHEBHOM KWM3HU MJi1 oOecredeHus
O0e3omacHOCTU TpU OOpalIeHUH C NpUOOpaMM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3JJ0POBbS U COOJIIOECHUS HOPM SKOJIOTMUYECKOT0 TOBEJICHUSI B OKPY Karolen
cperne;

OCYIIECTBJIATh OTOOp MCTOYHUKOB HMH(popMmanuu B MHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPABHEHUS
Pa3TUYHBIX UCTOYHHUKOB BBIICIATH HHPOPMAIIUIO, KOTOPAs SBIISETCS MPOTUBOPEUNBON
WJTM MOXKET OBITh HEJIOCTOBEPHOM;
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WCIIOJIb30BaTh TPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUNl  HAyYHOIOMYJISIPHYIO
auTepaTypy (M3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTepHalbl, PECypChl CETH
WNutepHer, BiameTh npHeMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(OPMAITUHU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOINEHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(POPMAIIUU, B TOM YHCIIC ITyOINIHO MMPOBOJIUTH KPATKUE COOOIICHUS
0 pe3ylnbTaTax TMPOEKTOB WM YYEOHBIX WCCIENOBaHUM, MPH 53TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TMOHATUUHBIN anmapar Kypca (HU3UKH, COMPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALNEH;

IIPH BBITIOJTHEHUH YY€OHBIX MPOCKTOB M UCCIIEIOBAHUIN pacpeesiaTh 00sI3aHHOCTH
B IPYIIIE B COOTBETCTBHH C MOCTABICHHBIMU 3a7[a4aMH, CIICIUTh 32 BBITIOJHEHUEM TUTaHa
JEHUCTBUMN, OIICHWBATh COOCTBEHHBIH BKJIAJ B JCSITCIBHOCTH TPYIIBI, BBICTPAWBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMbl MO (U3HKE K KOHIy OOy4eHHs
B 8 KJ1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJDKHBI  OTpa)aThb
c(hOpMHUPOBAHHOCTD y O0YUaIOIIMUXCS YMEHUM:
HCIIOJIB30BaTh MOHTHUA: Macca U pa3MePbl MOJIEKYJI, TEILIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTANIMUECKHUE U aMop(HBIe Tena,
HACBHIIIEHHBIN U HEHACBILEHHBIN Tap, BIAXXHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JABUIATENb, JIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, JIEKTPUUIECKOE
0JI€, TPOBOJHUKHU U JUAJIEKTPUKH, TOCTOSHHBIN 3JICKTPUUECKHUI TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHUS (TETIOBOE pACIIMPEHUE U C)KaThe, TEIUIonepeaayda, TErnioBoe
pPaBHOBECHE, CMAYMBAHWE, KaNWULSIPDHBIE SBIICHHS, WCHApPEHUE, KOHJCHCAIUs,
IUIaBJICHUE, KpUCTaUIA3aLUs (oTBepaeBaHue), KHUIICHUE, TerJIonepeaya
(TerIONpPOBOJHOCTh, KOHBEKIIUS, WU3IYUYEHHE), DJIEKTpHU3alMs TeJ, B3aUMOJECHCTBUE
3aps0B, JNECUCTBUSL JJIEKTPUUECKOrO TOKAa, KOPOTKOE 3aMbIKAHHWE, B3aUMOJICHCTBUE
MarHuToOB, AEHCTBHE MATHUTHOTO IOJs HAa MNPOBOJHHUK C TOKOM, BJIEKTPOMArHUTHAs
UHIYKIMSA) 10 ONUCAaHUI0O HX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HM3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MUpe, B TOM 4HCie (u3nueckue sIBICHUS B TMPHUPOJIC: MOBEPXHOCTHOE HATSHKEHUE
U KalnWUISIpHBIE SBJIEHUS B NPHUPOAE, KPUCTALUIBI B mpupoie, uznyudeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE pPOCHI, TyMaHa, WHES, CHETa,
AJIEKTPUUYECKUE SIBICHUS B aTMOc(epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, apeid MoiaroCcoB, PoJib MATrHUTHOTO TIOJIS JIJISl )KU3HHU Ha 3eMJie, TOJISIPHOE
CUSHHME, TPU OTOM TNEPEBOJAUTH MPAKTUYECKYH 3ajadyy B Y4eOHYIO, BBIJEIATH
CYIIIECTBEHHbIEC CBOMCTBA (MMPU3HAKHN) (PU3NUECKUX SBIICHUN;
OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3WYECKHUE SBICHUS, HCIONB3YS
¢du3ryueckre BENMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI,
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yAelbHasi TEIUIOEMKOCTh BEILIECTBA, yJelIbHAasl TEIUIOTa IUIABJICHUA, YJIeJbHAs TEIIoTa
napooOpa3oBaHus, yJAeldbHas TEIUIOTa CTOpPaHUs TOIUIMBA, KO3(PQOUUKEHT IMOJE3HOTO
JNEUCTBUSL TEIUIOBOW MAIIWHBI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUUYECKHIA
3apsJl, CUiia TOKa, AIEKTPUUECKOE HANPSKEHNE, CONMPOTUBIEHUE TPOBOIHUKA, YIAEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUYECKOTO TOKA), IPU OMUCAHUU
NMPaBUJIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOIb3YEMbIX BEJIMYWH, OOO3HAYCHUS
U eIUHUIB (U3NYECKUX BEJIUYUH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(Gu3MUECKYyI0 BEIMYMHY C JAPYTUMH BEIWYMHAMHU, CTPOUTHh TpadUKU H3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCIIONb3YS
OCHOBHBIEC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpHH CTPOCHHS BEIIECTBA,
MPUHIUI CYTIEPIIO3ULIUHU MTOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsia,

3akoH OMa s yyacTka uenu, 3aKoH J[xoyns-JIeHna, 3aKOH COXpaHEHUS! HEPTUH,
MIPY ATOM YMETh ()OPMYITUPOBATH 3aKOH M 3aMMCHIBATH €T0 MATEMATHIECKOE BEIPAKCHHE,
OOBSACHATH (PU3UUECKME MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE€ U B KOHTEKCTE
CUTyallUil  NPAaKTUKOOPHUEHTHPOBAHHOIO XapakTepa:  BBUIBIATh  HPUYUHHO
CIIEACTBEHHBIE  CBSI3U, CTPOUTH OOBACHEHHWE W3 |—2  JIOTMYECKUMX  ILIaroB
C HCIOJIb30BaHWEM |—2 H3Yy4YEHHBIX CBOMCTBa (PU3MYECKUX SIBIACHUH, (DU3MUECKUX
3aKOHOB WJIM 32aKOHOMEPHOCTEN;

pemaTh pacueTHhlE 3amadu B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI M (HOPMYJIBI,
CBA3BIBAIOLIME (PU3MUECKHIE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a]]a4M 3alIUChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX JUIS PEIIEHUs 3a7a4yd, BBIOWpATh
3aKOHBI U POPMYJIbI, HEOOXOAUMBIE JJI €€ PElICHUs], TPOBOAUThH PacUeThl U CPABHUBATH
MOJIYYeHHOE 3HaUYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPH MOMOIIHM (PU3UUECKHUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHMCAHWE  MCCIENOBAaHUSA,  BBIACIATH  MPOBEPSEMOE
NPEANOJIOKEHNE, OLECHHBATh IPABWIBHOCTh TMOPSAKA IPOBEICHUS HUCCICIOBAHUS,
MPOBOJIUTH BHIBOJIBI;

IPOBOJIUTH OIBITHI 1O HAOMIOACHUI0 (HU3NYECKUX SBJICHUN WIH (HUINIECKUX
CBOMCTB TeN (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JIyXa OT €ro oobema,
TeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHMS U HArPEBAHUS MPU U3TYyUYEHUU OT L[BETA
u3Nydamome  (morjomapie) TMOBEPXHOCTH, CKOPOCTh HCMApEHUs  BOABI OT
TEMIEPATypbl KUJAKOCTH U IUIOMAAM €€ I[IOBEPXHOCTH, »SJIEKTpHU3alus Tel U
B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsoB, B3aWMOJICUCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIN3alllsi MArHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TMPOBOJAHMK C TOKOM, CBOMCTBA 3JEKTPOMArHMWTa, CBOMCTBA 3JEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OopMyJIHMpOBaTh MPOBEPSEMbIE MPEINOI0KEHUS, COOUpaTh
YCTaHOBKY W3 MIPEIIOKEHHOTO 000PYI0BaHUS, ONTUCHIBATE XOJI OTIBITA U (POPMYITHUPOBATH
BBIBOJIBL;

BBIMIOJIHATDh MPSMbIE U3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CHJIbI TOKa, HANpsDKEHHs C MCIOJIb30BAHMEM aHAJOTOBBIX MPUOOPOB

25



®denepanbHas padouas nporpamma | dusmuka. 7-9 kimaccel (0a30BbIH YPOBEHB)

U JTaTYUKOB (DU3UYECKUX BEJIIMYWH, CPABHUBATh PE3yJbTAaThl M3MEPEHUN C y4eTOM
3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCJIEIOBAaHUE 3aBUCUMOCTH OJTHOM (DPM3UYECKON BEIUUYUHBI OT JIPyTron
C UCIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHI (3aBUCHUMOCTb CONPOTHBIICHUS MPOBOJIHHKA
OT €ro JJIMHBI, IJIOIIA/IA MOMEPEYHOr0 CEUYEHUS U YAECIbHOIO COMPOTHUBIICHHS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UIYILETO Yepe3 MPOBOJAHUK, OT HAMPSXKEHUs HA TPOBOJHUKE,
UCCJIEIOBAHUE IIOCJIEN0BATEIBHOIO W MMApaJUIEIbHOIO COEIWHEHHA IPOBOJHHUKOB):
IUTAHUPOBATh KCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH W3MEPEHMS, CIEIys
MPEAJIOKEHHOMY IJIaHy, (DUKCUPOBATH PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH B BUJIE
TaOMIl ¥ TPaQUKOB, TPOBOIUTE BEIBOJIBI IO pE3yIbTaTaM MCCIICIOBAHNUS,

MIPOBOJIUTH KOCBEHHbIE N3MEpEeHUs (PU3NUECKUX BEJIMYUH (yIeIbHas TEMIOEMKOCTh
BEIIECTBA, COMPOTUBICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh  M3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEAJIOKEHHOW UHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUE BEJIUYUHBIL;

coOIoIaTh TMpaBWIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBLI JEUCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C UCMOJIB30BAHUEM HX ONMHCAHUS (B TOM YHUCJE: CUCTEMA OTOILICHHS IOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEPMETpP, BOJBTMETP, CUETUUK BJIEKTPUUYECKOM
SHEPTUu, DIIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI
(mpuMepsbl), DIEKTPUUYECKUE MPEIOXPAHUTENIH, HJIEKTPOMATHUT, 3SJIEKTPOJIBUTATEINb
NOCTOSSHHOTO ~TOKa), HCIOJb3ys 3HAHUSA O CBOWCTBaX (DU3MYECKUX SIBJICHUU
U HeoOX01uMble (PM3UYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA WM HM3MEPUTENbHbIE MPUOOPHI
M0 CXE€MaM U CXEMaTHYHbIM PUCYHKAM (KUIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHEIO CrOPaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTAaBIATh
CXEMBbI DJIEKTPUYECKUX LIETIeH C MOCJIeOBATEIbHBIM U MapajlieIbHBIM COEIUHEHHEM
AJIEMEHTOB, pa3auyasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPUYECKUX IICTICH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEPax) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWWA B TOBCEIHEBHOW JKU3HU ISl OOECTeUeHHUs
O0e3omacHOCTH Mpu OOpalleHUH C NpubopaMH M TEXHUYECKHMH YCTPOWCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOT0 MOBEJCHUS B OKPY KAIOIIEH
cpene;

OCYUIECTBJIATh MOUCK HHPOpManuu (U3NUecKoro cojepxkanus B HHTepHeTe,
HAa OCHOBE UMEIOIIUXCS 3HAHUN M MYTEM CPAaBHEHUS JIOMOJHUTEIbHBIX HCTOYHHUKOB
BBIICNIATh HWH(OpMAIMIo, KOTOpas SBIAETCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh MPHU  BBIMOJHEHUM YYEOHBIX 3aJlaHUN  HAYYHOIOMYJISIPHYIO
IUTEPaTypy (HUUYECKOTO COJEpIKaHMs, CIPABOYHBICE MaTEpHANbl, PECYpChl CETH
WNurepner, BiageTh NOpHeMaMd KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
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co37aBaTh COOCTBEHHBIC MHCHMEHHBIC M KpPaTKHUE YCTHBIE COOOIIEeHMs, 0000mas
uH(pOPMAII0 U3 HECKOJBKUX HMCTOYHUKOB, B TOM YHCIE MyOJIMYHO MPEACTaBISAThH
pe3yabTaThl MPOEKTHOM WM HCCIEAOBATENIBCKON NEATEIBHOCTH, IPA 3TOM TI'PaMOTHO
UCTIONb30BaTh HM3YyUYEHHBIM MOHATHUHBINA amnmapaT Kypca (GU3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALUEN;

IpU BBIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUNA (PU3UUECKHUX IMPOLIECCOB
pacnpenensiath 00S3aHHOCTU B TPyNIE€ B COOTBETCTBUM C IOCTABICHHBIMU 33JadyaMH,
CIEIUTHh 3a BBINOJHEHUEM IUIAHA JEWCTBUM W KOPPEKTHPOBATh €ro, OLICHWBAaTh
COOCTBEHHBId BKJIaJ, B JEATEIBHOCTh TIPYNIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIIAS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

[IpenMeTHbIe pe3ysbTaThl OCBOCHMSI TIPOTrpaMMBbl MO (PU3UKE K KOHILY OOydeHUs
B 9 KJacce:

[IpeameTHble  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPa)KaTh
c(hOpPMHUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:

WCIIOJIBb30BaTh IIOHSATHS: CUCTEMA OTCUETA, MaTE€pUajbHasg TOYKA, TPACKTOPUI,
OTHOCUTEIILHOCTh MEXaHMYECKOro JBIKEHUA, Aedopmainus (ympyras, TiacTUdeckasi),
TPEHUE, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U IIEPETPY3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPAOE TEJNO, IEHTP TSKECTU TBEPAOIro Teja, pABHOBECHE, MEXaHUYECKUE
KojeOaHus U BOJIHBI, 3BYK, MHGPa3BYK U YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKajia 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTH, CIIEKTPHI
UCIyCKaHUA M TOTJoIlIeHUs, anb(a, Oera- U raMma-u3nydeHus, W30TONbI, sIepHas
DHEPreTUKA;

pasnuyaTh SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JABUXEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE, CBOOOTHOE TMaJIeHNEe TEJ, PABHOMEPHOE
JIBW)KEHHE TI0 OKPYXHOCTH, B3aMMOJICMCTBUE TE€J, PEAKTUBHOE JBHKECHHUE,
KojeOaTenbHOe JIBIDKEHHUE (3aTyXalollMe U BBIHYXKJACHHBbIE KOJe€OaHUS), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, PSIMOIMHEMHOE pACIPOCTPAHEHHUE, OTPAKECHUE
U [IPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3yIoKeHHe OeJIoro cBeTa
B CIHEKTPp U CIOXKEHHUE CIEKTPAIbHBIX IIBETOB, IUCIIEPCUS CBETA, E€CTECTBEHHAs
PaIuOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIyYEHHS) 10 ONMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUEHHBIX (PU3NUECKUX SBICHUN B OKPYIKAIOIIEM MUPE
(B TOoM yucie Gpu3nvecKue sIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIMBBI, ABMKCHHUE TIIIAHET
CoJIHEUHOM CUCTEMBI, PEAKTUBHOE JABUKCHUE KUBBIX OPTaHU3MOB, BOCHPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHHUE, CEUCMMYECKUE BOJHBI, IL[yHAMH, DXO, LBETa Tell,
ONTHYECKUE  SBICHUS B  TPUPOJE, OHOJOTUYECKOE  JCHCTBHE  BHJIHUMOTO,
yIbTPaOIETOBOTO M PEHTIEHOBCKOTO H3TYyYCHUH, €CTECTBEHHBIM DPaJHMOAKTHUBHBIM
¢$hoH, KOCMHYECKHE Ty4d, PATUOAKTUBHOE U3ITyYSHHUE IPUPOTHBIX MUHEPAIIOB, ACHCTBUE
paIMOaKTUBHBIX W3JIyYEHUW Ha OpraHu3M 4YeJOBEKa), IpU H3TOM I[EPEBOJUTH
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OPaKTHUECKYIO 3aJady B Y4YEOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU)
(buU3HYECKUX ABJICHUI;

ONMKCHIBATh HM3YYEHHBbIE CBOMCTBA Tel W (PU3MYECKUE SBICHUS, HCIONb3YS
¢u3nyeckue BeNWYUHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh Teja MPH HEPaBHOMEPHOM
JBUKEHUU, YCKOPEHHUE, NMEpEMENICHUE, MyTh, yIioBas CKOPOCTh, CHUJa TPEHUs, CHJIA
YOPYTroCTH, CUjla TSHKECTH, YCKOPEHUE CBOOOJHOrO MaJCHUs, BEC Tesa, UMITYJIbC Tela,
UMIYJbC CUJIBI, MEXaHHYecKass paboTa W MOIIHOCTb, MOTEHLMAJIbHAs SHEPrus Teja,
NOJHATOrO HaJ MOBEPXHOCTHbIO 3€MIIM, MOTEHUHMAJIbHAs SHEPIHsl CXKATOW MPYKUHBI,
KMHETUYECKasi YHEPTHUs, MMOTHAs MEXaHUYeCKasl SHEPrusi, IEPUOJ] U YACTOTa KOJIeOaHU,
JUIMHA BOJHBI, T'POMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IOKa3aTellb
IPEJIOMJIEHUS] CpPEeJibl), MPU ONHMCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIOJIb3YEMBbIX BEIMYMH, O003HAUYECHUS U €IUHUIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh
(GopMyJIbl, CBS3BIBAIOLIME JAHHYI (PU3MUECKYIO BEJIIMYMHY C JAPYTMMH BEJIUYMHAMU,
CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMNH;

XapaKkTepU30BaTh CBOMCTBA T, (PU3MUYECKUE SIBICHHUS U TPOLECCHI, UCIOIb3YS
3aKOH COXPAHEHHs! 3HEPruH, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHLIUI CYNEPHO3UIUU
CWJI, IPHUHIMI OTHOCUTEJIBHOCTU ['ammies,, 3axkoHsl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO
U MaccoBOI0 YHCEN MNpU SJEPHBIX PEAKIUAX, MPU ITOM (OpMyIHpOBaTh 3aKOH U
3alMUCBIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TN, B TOM YUCJIE U B KOHTEKCTE
CUTyallMiii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATh  NPUYHUHHO-
CIIEICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHWE U3 2—-3 JIOTMYECKUX IaroB C
UCIIOJIb30BaHUEM 2—3 H3YyYEHHBIX CBOMCTBA (PU3NYECKHUX SIBICHHUH, (U3HUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelmaTh pacueTHble 3aJaud (ONMHUpAIONIUMECSs Ha CUCTeMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI M (OpPMYJIbl, CBSI3bIBalONIME (DU3MYECKHE BEJIMYUHBI: HAa OCHOBE
aHaJIM3a yCJIOBHS 3aJa4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISIBISATh HEAOCTAIOIINE HIIN
U30BITOYHBbIE JaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIEC AJI PEIICHUS,
IPOBOJAUTD PACUYETHI U OLICHUBATH PEATUCTUYHOCTH MOJYYEHHOIO 3HaUCHUS (PU3HUECKOM
BEJIMYMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOLIM (HU3UUYECKUX
METOJIOB,  HWCIOJb3yS ~ ONMCAaHUE  MCCIENOBAaHHS,  BBIACHATH  IPOBEPSAEMOE
NPEANOIOKEHNUE, OLICHUBATh MPaBUIBHOCTh MOPSAAKAa MPOBEACHUS HCCIEIOBaHNUS,
IPOBOJIUTH BBIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHUM U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONECHUIO (U3UYECKUX SIBICHUA WIH (PU3HUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUsI SHEPTUH,
3aBHCHUMOCTbH Tepro/ia KoieOaHuil Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPYKUHBI M HE3aBUCHUMOCTb OT AaMIUIUTYABl MajbIX KoJeOaHMd, MPSAMOJIMHEHHOE
pacmpocTpaHEHUE CBeTa, pa3joKeHHe Oenoro cBeTa B CHEKTP, M3YyUYECHHE CBOWCTB
n300paxeHus B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHHs MpeaMeTa B coOuparonien
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JUH3€E, HAOII0CHUE CIJIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSTEIbHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HaOOpa 000pY/IOBaHMWSA, OMHUCHIBATH XOJ OIBITA
U €T0 pe3ynbTathl, ((OPMYIHUPOBATH BHIBOJBL;

IPOBOAMUTH MPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeaessst cpeaHee
3HAUYEHHE U3MEpPAEMON BEIUYHMHBI ((POKYCHOE pPACCTOSHHE COOMpAIOIIEN JIMH3BI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO MpUdopa);

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKEHUH
0e3 HayaJIbHON CKOpOCTH, Meproia KojieOaHU MaTeMaTH4YeCKOr0 MasiTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH yIja OTPaXCHMs CBETa OT yrja MaJeHHs W yIJia MpPeIoMIICHHS
OT yTJIa MaJeHus): TUIAHUPOBATh MCCIEI0BaHNE, CAMOCTOSTEILHO COOMPATh YCTaHOBKY,
(uKcHpOBaTh pe3yJIbTAaThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKUX BEJIUYMH B BHUJE
TabIUI] ¥ TPaQUKOB, MPOBOJUTH BHIBOABI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE H3MEpPEHUS (PU3MUECKUX BEIUYMH (CPEAHSSI CKOPOCTb
U YCKOpPEHHE TeJa MPH paBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOIHOTO MaJACHHUS,
KECTKOCTh TMPY>KUHBI, KOI(D(UIIMEHT TPEeHUS CKOJBKECHHS, MEXaHHMYeckas pabora u
MOII[HOCTb, YacTOTa M MEepuoj KojeOaHMH MaTeMaTH4YeCKOro M MPYXUHHOTO
MasiTHUKOB, OTITUYECKAs Crjla COOMPAIOIIEN TUH3bI, paJHOaKTUBHBIN (DOH): TUTAHUPOBATH
U3MEpeHHsI, coOMpaTh SKCIEPUMEHTATBHYI) YCTAaHOBKY U BBIMIOJNHATH H3MEPECHHUS,
clenysl peasIOKEHHON HHCTPYKIIMH, BBIYUCIISATh 3HAUYCHUE BETMYMHBI M AaHAJTU3UPOBATh
MIOJTyYEHHBIE PE3yJIbTAThl C YUYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUH;

coOnoaTh MpaBuUja TEXHUKH O€30MAaCHOCTH NpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIE MPU3HAKUA M3YyUYEHHBIX (PU3MUECKHX MOJENEH: MaTepraibHas
TOUYKA, Aa0COJIOTHO TBEPJOE TEJIO, TOUEHHBIH HCTOYHHUK CBETA, JIyd, TOHKas JIMH3a,
IUTaHEeTapHast MOJIENb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HMCHOJIB30BaHMEM HX OMHCAHHUA (B TOM YHCIE: CHUAOMETp, AATYUKU
IIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OYKH, IEPUCKOII, (hoToammnapar,
ONTUYECKUE CBETOBObBI, CIEKTPOCKON, TO3UMETp, Kamepa BuibcoHa), uCHONIB3ys
3HaAHUSI O CBOWMCTBaX (PU3WYECKUX SBJICHUA U HEOOXOAUMBbIE (PU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIONB30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEUICHUH
y4eOHOINPAKTUYECKUX 3a7ay, ONTHUYECKHE CXEMbl Ji MOCTPOEHHUS H300pa’kKeHUil B
IJIOCKOM 3€pKajie U COOMPArOIIEH JTMH3E;

OPUBOAUTH MpHUMEPHl (HaXOAWTh HHGPOPMALUI0 O MpUMEpax) MNPaKTUYECKOTO
UCTIONBb30BaHUS (PU3MUECKUX 3HAHWKM B MOBCEIHEBHOM KHU3HU [UIsI OOECHedeHHUs
0e30macHOCTH IMpu OOpalleHUH C NpubopaMM M TEXHUYECKHMH YCTPOWCTBAMH,
COXPAHEHUS 370POBbsI U COOJIIOJICHUS] HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKaroIIen
cpene;
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OCYIIECTBIIATH MOUCK MH(popmaiuu B MHTEpHETE, caMOCTOSTENHHO (HOPMYITUPYS
IIOMCKOBBIA 3aIlpOC, HAXOAUTh IIyTH OMNPEIACICHHUS JOCTOBEPHOCTH IOJYYEHHOU
uH(OpMAIIMU HAa OCHOBE UMEIOIINXCS 3HAHUUN U IOTOJHUTEIbHBIX HCTOUHUKOB;

WCIIOJIb30BaTh TIPU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy, CHPABOYHBIE MaTEpHUaJbl, PECYpChbl CeTH VHTEpHET, BiIaeThb NMPUEMAMH
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALIUU U3 OJJTHON 3HAKOBON CHUCTEMBbI
B IpyTy10,

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOUIEHUS Ha OCHOBE
uH(pOpMAIIMM U3 HECKOJbKMX HMCTOYHUKOB, MYOJUYHO TMPEICTABISATh PE3yJIbTaThI
IIPOEKTHOW WJIM UCCIIEIOBATENIBCKON ESITENBHOCTH, IIPA 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YYEHHBIM MOHATUMHBINA armapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAAThH
BBICTYIUICHHE MIPE3EHTALMEN C YYETOM OCOOCHHOCTEHN ayJUTOPHH 00YyUarOIINXCS.
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7 KIIACC
No HaunmenoBanue [IporpamMmmHoe conepxanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
/1 pa3IeyioB U TEM

y4eOHOTO IpeaAMeTa

du3uKa U ee poJib B NO3HAHUM OKPYKAIOI]

ero Mupa

1.1

dusznkKa — HaAyKa

dusznka — HayKa O IPUPOJIE.

BrisiBrieHue paznuuuit Mexy Gu3sn4ecKuMu

Benn4YrH. Ousnyeckue
npubopsl. [lorpenrHocts
W3MEPEHUN
MexnyHapoaHas cucTeMa
€UHULI

0 IpUpoIe SBnenus npuposl. Y XMMUYECKUMH NPEBPALLICHUSMH.
DuU3NYECKUE SIBICHHUS: Pacno3naBanue u kinaccudukarus Gpu3naecKux
MEXaHUYECKHUE, TEIJIOBBIE, | SBJICHUN: MEXaHUYECKUX, TEIJIOBBIX,
AIEKTPUUYECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Hab6mronenue u onucanne GU3NIECKUX SIBICHUIN
3BYKOBBIE

1.2 | ®usnueckue PuU3NYECKUE BEINYMHBI. OrnpeneneHue 1eHbl JeJICHUS IIKaIbI
BEJINYMHBI N3mepenue dpuznueckux U3MEPUTENILHOTO Mproopa.

V3MmepeHne TMHEWHBIX pa3MepOB T

U TIPOMEXKYTKOB BPEMEHH C yUYETOM
MIOTPEIIHOCTEM.

H3mepenne o0bema JKUAKOCTA U TBEPAOTO Tena.
N3mepenune TemnepaTypsl Py MOMOIIU
KUJKOCTHOTO TEPMOMETPA U TaTUNKA
TEMIIEPATYPHI.

BrlnonHeHre TBOpUECKUX 3aJaHUI O TIOUCKY
CIIOCOOOB M3MEPEHHMSI HEKOTOPHIX (DU3MUECKHUX
XapaKTEPUCTUK, HATIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yAAJIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUH, MaJIBIX
IPOMEKYTKOB BpeMeHH. O0Cy)aeHue
IpeIaraéMbIX CIIoco00B

1.3.

EctecTtBenHo
HAYYHBIA METOJ]
IMO3HAHUA

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
W3YyYaroT MPUPOTY.
EcrecTBeHHOHayUYHBII
METO/] TO3HAHUS:
HAOII0I€HUE, TIOCTAHOBKA
HAy4HOI'0 BOIMPOCA,
BBIJIBHKEHUE TUTIOTE3,
AKCIEPUMEHT IO MPOBEPKE
TUTIOTE3, O0BICHCHHE
HA0JI0/1aEMOT0 SIBJICHHUS.
Onucanue pu3nIecKux
SIBJICHUH C TIOMOIIbIO
Moenen

BrIBrmkeHNE THIIOTE3, OOBSICHIIOMINX IPOCTHIC
SIBJICHUS, HAITPUMED:

— [M0YEMY OCTAHABJIMBACTCS JIBUKYILIECECS

110 TOPU30HTAJIBHON ITOBEPXHOCTH TEJIO;

— MMOYEMY B KAPKYIO TOTOAY B CBETJIION OJICHK]IE
MpoXJIaAHEN, yeM B TeMHOM. [Ipennoxenue
crioco00OB ITPOBEPKHU THIIOTE3.

[IpoBenenue nccieaoBaHus 0 MPOBEPKE KaKOM-
100 TUTIOTE3HI.

ITocTpoenue mpocTelmx Moaeneit Gpu3nIecKux
SIBJICHUH (B BUJIC PUCYHKOB WJIM CXEM ), HaIlpuMep
MaJICHUE MPEAMETA; MPSIMOIUHEITHOE
pacnpocTpaHEHHUE CBETa

Hroro no pazneny

HepBOHaqa.ﬂmee CBC¢ACHUA

0 CTPOCHHH BEIIIECTBA

2.1

CTpOGHI/IC BCIICCTBA

1

Crtpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, KX
pa3zMepsbl. ONBITHI,
JTOKa3bIBAOIIIHE
JMCKPETHOE CTPOEHHUE
BEIlECTBA

HaGnronenue u uHTEpripeTanus onbITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHUU BEIIECTBA: OIBITHI C PACTBOPEHUEM
pPa3TUYHBIX BEIIIECTB B BOJIC.

OrueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIOJIb30BaHUEM (poTorpaduii, MOTydeHHBIX
Ha aTOMHOM CHJIOBOM Mukpockorne (ACM) —
naboparopHas padborta o treme: «O1eHKa
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JiaMeTpa aToMa METOOM PSIJIOB
(c ucrionb3oBanreM Gororpaduii)y».
Omnpenenexnre pa3MepoB MaJbIX TeJ

2.2 | JIBmxeHue
¥ B3aUMOJIEUCTBUE
YaCTHUI] BEIIECTBA

JIBH>KEHME YaCTHIL
BellecTBa. CBA3b CKOPOCTH
JBUKEHUS YaCTHIL

C TeMIepaTypoi.
bpoyHnoBckoe nBuxkeHuUE,
g dy3us.
B3anmoneiictBrue yacTuil
BEILIECTBA: MPUTSKEHUE

Y OTTAJIKUBaHUE

Habmronenne u 0o0bsscHEHHE OPOYHOBCKOTO
JBIKEHUS U siBJIeHUS AU Py3un.

[IpoBenenre u 00BSICHEHNE OIBITOB

10 HAOJIIOACHUIO TEIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenrie U 0ObSICHEHUE OIBITOB

10 0OHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
MPUTSKEHUS U OTTAJIKUBAHUS

2.3 | ArperatHsie
COCTOSIHUS BEIlIECTBA

ArperatHbi€ COCTOSTHUS
BEIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTAJUTMYECKUX) TEIL.
BzaumocBs3ze mexny
CBOMCTBaMU BEIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Ommcanue (¢ UCIIOIB30BAHUEM ITPOCTHIX
MOJIEJI€i1) OCHOBHBIX Pa3JIMYMil B CTPOEHUU T'a30B,
JKUIKOCTEU U TBEPIBIX TEI.

OOBsicHEHHE MaI0OH CKUMAEMOCTH JKHIKOCTEH

1 TBEPABIX TEJI, OOJIBIION CYKMMAEMOCTH T'a30B.
OOBsicHeHHE coXpaHeHUs (HOPMBI TBEPABIX TEJ
Y TEKYYECTH KUJKOCTH.

IIpoBeaeHrE ONBITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJbI YACTHUIIBI HAXOIATCS
B CpeJIHEM Aajbliie APYT OT Apyra (TUIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

Y CcTaHOBIIEHUE B3aUMOCBSI3U MEKIY
O0COOCHHOCTSIMU arperaTHbIX COCTOSTHUN BOJIBI

Y CYILIECTBOBAHMEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pasgeny
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JIBMKeHMe M B3aMMOJAEHCTBHE TeJl

3.1 | MexaHuueckoe Mexannueckoe nBwxeHue. | MccmenoBanue paBHOMEPHOTO IBH)KCHHS,
JBIKECHUC PaBHOMEpHOE OTIpEJICIICHHUE €TO TPU3HAKOB.
1 HEpaBHOMEPHOE HaOmronenre HepaBHOMEPHOTO JIBUYKESHUS
nerxkeHne. CKOpOCTb. Y OTIPEJICNICHNE €T0 OTJIMYHN OT paBHOMEPHOTO
Cpenssis CKOPOCTb JIBHDKCHUSL.
MIPY HEPAaBHOMEPHOM Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBWKEHUU. PacueT myTH JBIDKEHUS (IIapuKa B )KUIKOCTH, MOJIEITH
U BPEMEHU JBUKCHUS AIEKTPUYECKOT0 aBTOMOOMIIS U T.J1.).
OmnpeneneHne CpeTHEH CKOPOCTH CKOJIBKCHHS
OpyCKa WJIH IIapyKa 1Mo HaKJIOHHOW TTOCKOCTH.
Pemenue 3a1a4 Ha onipeie/ICHUE Iy TH, CKOPOCTH
1 BpEMEHHU PaBHOMEPHOTO JBIKCHHUSI.
AHanu3 rpad kOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMCHH
3.2 | Uuepuus, Macca, SBnenue uHepuun. 3akoH | OOBSICHEHHE U POTHO3MPOBAHUE SBJICHUH,

IIJIIOTHOCTB

nHepuuu. Bzaumoencreue
TeJ KaK MpuIruHa
W3MEHEHUSI CKOPOCTH
IBIDKEHUS Tesl. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeliecTBa.
CBS3b IIIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUILIE OOHEMA
BEIIIECTBA

00yCIOBJICHHBIX HHEPIIUCH, HAIIPUMEP, YTO
MPOUCXOJIUT MPU TOPMOKEHUU UITH PE3KOM
MaHEBpE aBTOMOOMIIS, TTIOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh JBUKEHHUE HA BEJIOCUTIE/IE
WJIM caMOKaTe | T. ]I.

[IpoBeneHre U aHAIU3 ONBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHHUE CKOPOCTH
JIBH>KEHUS TeJla B pe3yJbTare JeHCTBUS HA HETO
JIPyTUX TEIN.

Pemenune 3agau Ha onpeneneHrne Maccel Tea, €ro
0o0beMa U IIOTHOCTH.
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[IpoBenenuie u aHaIU3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH TeJa OT €r0 MaccChl

IIPY B3aUMOJICICTBUU TEIL.

W3mepenne Macchl Tena pa3IndHbIMU CIIOCO0aMu.
Ornpenenenue MIOTHOCTH TeJa B pe3yJibTaTe
WU3MEPEHUS €T0 MacChl 1 00beMa

33

Cuia. Bunas! cun

14

Cuita Kak XapakTepuCTHKA
B3aUMOJCHCTBUS TEIl.
Cuna ynpyrocTu U 3aK0H
I'yka. M3mepeHune cusl

C MOMOIIBLIO TUHAMOMETDA.
SIBIIeHUE TATOTCHUS U CUJIa
TsokecTu. Cuita TSHKeCTH
Ha JPYTUX IJIaHEeTax.

Bec tena. HeBecoMoCTb.
CrnoxeHue cuil,
HAIpaBJICHHBIX 10 OJTHOMN
IIPSAMO.
PaBHozgercTByOIIAs CHII.
Cuna tpenus. Tpenue
CKOJIB)KEHUS U TPEHUE
nokos. TpeHue B mpupoae
1 TEXHHUKE

N3yueHne B3auMOICHCTBHS KaK MPUYUHBI
W3MEHEHUS CKOPOCTH TeJla WU €ro AedopMaliyi.
OnucaHue peaqbHbIX CUTYalMi B3aUMOAECHCTBUS
TeJI C TOMOIIBIO MO/IeIeH, B KOTOPBIX BBOJAUTCS
MOHATHE U N300paKEHUE CUIIBI.

N3ydeHne CUitbl ynpyrocTu.

HccnenoBanrie 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT Y/UIMHEHUS PE3UHOBOTO LIHYPa WU NPY>KUHbI
(c mocTpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYaAlUl, B KOTOPBIX
MPOSIBIISIETCS IEMUCTBUE CUIIBI YIPYTOCTH
(ynpyrocth Msida, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTyaIui, CBSI3aHHBIX C SIBICHUEM
TATOTEHMUSI.

OO0BsicHeHHE OPOUTAIBHOTO JIBHXKCHUS TUTAHET

C UCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLUU.

N3mepeHnue Beca Tena ¢ MOMOIIbI0 TMHAMOMETPA.
O60cHOBaHME ATOTO CIIOCO0A U3MEPEHUS.
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AHanu3 u MOICIIMPOBAHUC SABJICHUA HCBCCOMOCTHU.

OKCNepUMEHTAIIBHOE NTOJIyYEHHUE MPaBUIIa
CJIOKE€HMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHON
MIPSAMOH.

Onpenenenue BeIMYUHBI paBHOAEHCTBYOLIEN
CUJL.

N3ydeHne CHITbI TPEHUSI CKOJIBKEHUS U CHIIBI
TPEHUS TIOKOSL.

HccenenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

OT CHWJIbI JABJICHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTYaALH, B KOTOPBIX
MIPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSl CIOCOOBI €€ YMEHBIIEHUS

VI yBEIUYEHHMS (KaTaHHE Ha JIbDKax, KOHbKaX,
TOPMOKEHNE aBTOMOOWIS, UCTIOJIb30BaHUE
MOAIIMITHUKOB, IUIABAHNUE BOJHBIX )KUBOTHBIX
u 1p.).

Pemenue 3anau ¢ ucnonb3oBanueM GopMyil
JUISl pacueTa CUJIbI TSKECTH, CUIIbI yIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazneny

I[aBJIeHI/Ie TBCPABIX TEJI, )KI/IIIKOCTeﬁ nra3o

B

4.1 | daBnenue. Ilepenaua 3
JABJICHUS TBEPJBIMH

TCJIIaMHU, XKUAKOCTAMU

JlaBnenne. CriocoObl
YMEHBIICHUS U YBETUUCHUS
naBiieHHs. JaBieHue rasa.

" razamMu

3aBUCHUMOCTD JIABJICHUSA

AHanu3 1 00bSICHCHHE OIBITOB M IPAKTHUECKHUX
CUTYyaIui, B KOTOPBIX MPOSBIISETCS CHIIA
JIABJICHUSI.

O6ocHOBaHME CTTOCOOOB YMEHBITICHUS
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rasa ot oobema,
TeMrepaTyphbl.
ITepenaya naBienus
TBEPJIBIMU TEJIAMH,
YKHKOCTSIMHU M Ta3aMH.
3akon ITackans

Y YBEJIMYEHUS TABJICHUS.
N3yuenue 3aBUCUMOCTH JaBJICHUS ra3a

0T 00beMa U TEMIIEPATYPHI.

N3ydennie 0cOOCHHOCTEM nepeiauu JaBJICHUS
TBEPIBIMH TEJIAMU, )KUIKOCTSIMU U Ta3aMHU.
O06ocHOBaHME PE3YIHTATOB OIBITOB
O0COOCHHOCTSIMHU CTPOCHHMS BEIIIECTBA B TBEPJIOM,
KUKOM U Ta3000pa3HOM COCTOSTHUSX.
DKCHepUMEeHTAIbHOE TOKA3aTeIbCTBO 3aKOHA
[Tackauns.

Pemenue 3a1a4 Ha pacueT JaBJICHHS TBEPIOTO
Tena

4.2

I[aBHCHI/IC KHUIKOCTU

3aBUCHUMOCTD JABJICHUS
KHUJTKOCTH OT TJTyOHHBI.
[THeBMaTHUEeCKHE MAITUHEL.
I'mapocraTnueckuit
napaaokc. CooOraromnuecs
cocynbl. ['mapasnuueckue
MEXaHU3MBI

HccaenoBanue 3aBUCUMOCTHU JaBIICHUS
KUIKOCTH OT NIyOMHBI OTPYKEHUS U INIOTHOCTH
KHUJIKOCTH.

HabGnronenue u 00bsCHEHNE THIPOCTATUYECKOTO
napajiokca Ha ocHoBe 3akoHa [lackans.
N3yuyenune cooOIarmuxcs CoCy10B.

Pemenue 3aa4d Ha pacueT JaBICHUS KUIAKOCTH.
OOBbscHEHUE MPUHIUTIA TEUCTBUS
T'UJIPaBIMYECKOTO Mpecca, THEBMATUYECKUX
MaIlIMH.

AHanu3 U 00bsICHEHUE MPAKTUYECKUX CUTYaLIUM,
JEMOHCTPUPYIOLIUX MTPOSIBJICHUE 1ABJICHHUS
KUJIKOCTH U 3aKkoHa [lackans, Hanpumep
MPOIIECCOB B OpraHU3Me IpHU IITyOOKOBOJTHOM
HBIPSIHAN
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4.3 | AtmocdepHOe ATt™mocdepa 3emiu DKCIepuMEHTAIbHOE OOHAPYKEHUE
JABJICHUE U aTMoc(epHOe IaBIeHHUE. | aTMOC(HEPHOTO JaBICHU.
[TprunHEI CylIecTBOBaHUSA | AHau3 U 0OBSICHEHHUE OIBITOB U MPAKTHUECKUX
BO3/YIIHOM 000JI0YKH CUTYalLlUi, CBSI3aHHBIX C JE€HCTBUEM
3emnu. OnbiT Toppudemny. | atMocGepHOro JaBIICHHUS.
W3smepenne atmochepHOoro | OObsICHEHUE CyLIECTBOBAHUSA aTMOC(HEPHI
JABJICHUSI. 3aBUCUMOCTD Ha 3eMJIE€ U HEKOTOPBIX IUIAHETAX WUJIU €€
aTMOoc(hepHOTO JaBICHHUS OTCYTCTBUS Ha JIpyrux riaHerax u Jlyxe.
OT BBICOTHI HaJl YypPOBHEM OObsicHeHNE U3MEHEHUS TIOTHOCTH aTMOC(ephl
Mmopsi. [Tpubopsr C BBICOTOM M 3aBUCUMOCTH aTMOC(EpHOro
JUTSL UBMEPEHUS JTABJICHUS OT BBICOTBI.
aTMOC(EPHOr0 TaBJICHHUS Pemenue 3aga4 Ha pacyeT aTMOC(HEPHOTO
JTABJICHUSL.
N3yuenue yctpoiicTBa 6apomeTpa-aHepoua
4.4 | JletictBue JleficTBHE )KUIKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHApYyKeHUE JeHCTBUS
KUJKOCTH U ra3za Ha MOTrPY>KEHHOE B HUX YKUJIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TEJIO.
Ha MOTPY>KEHHOE Teno. Bertankuparoiast OmnpenenieHue BHITATKUBAIOIICH CUITBI,
B HHUX TEJIO (apxumenoBa) cuiia. 3aKOH | IEHCTBYIOIIEH Ha TEJO, OTPY>KEHHOE

Apxumena. [limaBanue Ten.
BoznyxoruiaBanue

B KHUJIKOCTb.
[IpoBenenue u 00CyKIEHUE OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
BBITAJIKMBAIOIIEH CHIIbI, ICUCTBYIOIIEH HA TEIIO
B JKUJIKOCTH, OT 00beMa MOTPyKEHHOU

B KUJIKOCTb YaCTH T€JIa U OT IJIOTHOCTH
JKUAJIKOCTH.

IIposepka nHezasucumocmu blmarKusaroujel
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cunbl, Oelicmsyroujeti Ha meso 8 HCUOKOCmu,

om maccvl meina.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE

0T 00beMa NOTPYKEHHOMN B KUAKOCTb YaCTHU TeJa.
Pemrenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
Apxumena 1 yClOBHs IUIABAHUS TEIL.
KonctpynpoBanue apeomerpa

WM KOHCTPYUPOBAHUE JIOAKH U ONPENIEIICHHE €€
Ipy30II0AbEMHOCTH

Hroro no pazneny

21

Pa6ora u MOIIHOCTH. JHEpPrus

5.1

PaboTa 1 MOIITHOCTH

Mexanndeckas padoTa.
MoIHoCTh

DKCIEpUMEHTAIIBHOE ONPEIEICHUE
MEXaHUYECKOM pabOThI CHIIBI TSHKECTU

IIPU NIAJICHUHN TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM IIEpEMELIEHUH TENa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Pacuer MmoniHoCTH, pa3BUBaEMOM PU OABEME
110 JIECTHULIE.

Pemenue 3aa4 Ha pacueT MEXaHUYECKOU padOThI
1 MOIIIHOCTH

52

HpOCTBIC MCXaHU3MbI

[IpocThie MEXaHU3MBI:
phIvar, 010K, HaKJIOHHAS
IOCKOCTh. [IpaBuio
PaBHOBECHS phlUara.
[IpumeHnenue npasuia
PaBHOBECHS pblUara

K OJ10Ky. «30J0TOE

OmnpeneneHre BEIMTPHIIIA B CHIIC TTPOCTHIX
MEXaHH3MOB Ha IIPUMEPE pbluara, o IBH>KHOTO

1 HEIIOABUYKHOTO OJIOKOB, HAKIIOHHOU IIOCKOCTH.
HccnenoBanne yciaoBus paBHOBECHS phIyara.
OO6HapykeHHE CBOMCTB IIPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U IMPUCITOCOOICHUSAX,
UCITIOJIB3YEMBIX B OBITY M TEXHUKE, & TAK)KE
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npaBuiio» Mmexanuku. K11/
MPOCTBIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

B JKUBBIX OpraHU3Max.

DKCIEpUMEHTAIBHOE JOKA3aTENbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKJTIOHHOM MIOCKOCTH.
Pemenue 3a1ay Ha MpUMEHEHHE MPaBUIa
paBHOBecus peruara u Ha pacuet KII/]

5.3 | Mexannueckas
SHEPrus

MexaHuueckas JHEpTrusl.
Kunetnueckas

Y NOTEHIMAJIbHAs YHEPTHUS.
[IpeBpanienre oqHOTO BUAA
MEXaHUYECKOI SHEPTUH

B JIpyroi. 3aKOH
COXpaHEHHUS SHEPTUU

B MEXAaHHKE

DKCIIEPUMEHTAIBHOE OINPEAEIEHNE N3MEHECHUS
KMHETUYECKOW U MOTEHINAIBHON SHEPTUH TEJIa
MIPU €r0 CKATHIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.
@opMyIMpPOBAHUE HA OCHOBE UCCIEN0BaHUS
3aKOHA COXPAHEHUSI MEXaHUUYECKOI SHEPTUH.
OO6cy)aeHue rpannll IPUMEHIMOCTH 3aKOHA
COXPAHEHHUS IHEPTUH.

Pemrenue 3ana4 ¢ MCNIOJIB30BAHUEM 3aKOHA
COXpaHEHHUS SHEPTUU

Hroro no pazgeny 12
Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOT'PAMME
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8 KNIACC
No HaumenoBanue KomunuectBo | IIporpammuoe copepxaHue OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaAIOIIMXCSI
/1 pa3/iesioB U TeM 4acoB
y4eOHOro npeamera
TemioBble ABJICHUA
1.1 | Ctpoenue u cBOWCTBa 7 OCHOBHBIE TIOJIOKEHUS HaGnronenue u maTEppeTaiyis OmnbITOB,

BCIICCTBA

MOJIEKYJIIPHOKMHETUYECKOU
TEOPUH CTPOCHUS BEILIECTBA.
Macca u pazmepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOU
TEOPHH.

Mopenu TBEpIOro, KUAKOTO
1 1a3000pa3HOr0 COCTOSTHUH
BELIECTBA.
Kpucrammueckue

1 amop(HEIE Tena.
OOBsCHEHHE CBOICTB ra3oB,
JKUIKOCTEU U TBEPJIBIX TEN
Ha OCHOBE MOJIOKEHU
MOJIEKYJISIPHOKMHETUYECKOU
teopun. CMaunBaHUE

Y KaWJUISIPHBIC SIBIICHUS.
TermoBoe pacumpenue

U CKaTue

CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o O1eHUBaHHUIO KOJTMYCCTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00beMa
BEIIIECTBA.

AHanu3 TeKcTa APEBHUX aTOMUCTOB (Hampumep,
¢dparmenta nosmsl Jlykpenus «O npupoze
BEIIICH») C M3JI0’KEHHEM 000CHOBAHHM aTOMHOMN
TUIOTE3bI (CMBICTIOBOE YTCHHUE).

Onenka yoeuTeIbHOCTH 3TUX 000CHOBAHUIA.
OOBsicHeHNE OPOYHOBCKOT'O JIBUKEHUSI, SIBIICHUS
muddy3un 1 pazTuaril MEXXTy HUIMHA Ha OCHOBE
MIOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEIIECTBA.

OObsiCHEHNE OCHOBHBIX PA3IMYHA B CTPOCHUH
ra3oB, )KUJIKOCTEH U TBEPBIX TEIl

C UCIIOJTH30BaHNEM TIOJIOKCHHU I MOJICKYJISIPHO-
KHHETHYECKOW TEOPUHU CTPOSHUS BEIIECTBA.
[IpoBeneHmE OMBITOB O BHIPAIIIHBAHUIO
KPUCTAJIJIOB MOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOUTUX KATUJUISIPHBIC SIBJICHUS

U SIBJICHHE CMAYUBaHMU.

OOBsICHEHHUE POJIH KAaIUJUISIPHBIX SIBJICHUI

JUTS1 TOCTYTUICHUS] BOJbI B OPTraHU3M PACTEHUHU.
Habnronenue, npoBeeHue u oObsICHEHNE
OIIBITOB IO HAOIIOEHUIO TEILUIOBOT'O
pacuIMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEJL.
OOBsicHeHHE COXpaHEeHUs 00beMa TBEPIBIX TeT,
TEKY4ECTH KUIAKOCTH (B TOM YHUCJIC, PA3HHULIbI

B TEKYUYECTH JJISl PA3HBIX KUJIKOCTEH),
JaBJICHHUS Ta3a.

[IpoBeneHne ONnbITOB, AEMOHCTPUPYIOITUX
3aBUCHUMOCTH JIaBJICHUS BO3/lyXa OT €ro o0beMa
Y HarpeBaHUs WM OXJIAKICHUSA, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YYCHHUS.

AHaJIU3 MPaKTUIECKUX CUTYyaIUi, CBI3aHHBIX
CO CBOMCTBaMM ra30B, KUJKOCTEH U TBEPABIX TEJ

1.2

TeroBbie IMpOonICCChI

21

Temneparypa. CBsi3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOT'O JIBXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOsl
W3MEHEHMS BHYTPEHHEN
DHEPIUU: TeIIonepesadya

U COBEpIIICHUE PabOTHI.

OO6ocHOBaHME MTPABUII U3MEPEHUS TEMIIEPATYPhI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHHUS

Y TIIKaJI TEMIIEPATYPHI.

HaOmronenne n o0bsICHEHHE OIIBITOB,
JIEMOHCTPUPYIONTNX H3MEHEHUE BHYTPEHHEH
SHEPI'uH Teja B pe3ybTaTe TEIIoNepeIaun

1 pabOThl BHEIIHUX CHUJI.

HaoOmronenne u 00bICHEHHE OITBITOB,
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Bunage! Tenmonepenayuu:
TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.
KommyecTBO TEMIOTHI.

V nenpHas TENI0EMKOCTh
BellecTBa. TemioooMeH
Y TETUIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. IlnaBnenue

1 OTBEP/ICBaHUE
KPUCTALTNYECKUX BEILIECTB.
VYV nenpHas TEIioTa
IUIaBJICHUS.
[TapooGpa3zoBanue

1 KoHJeHcanus. cnapenue.

Kunenwue. Y nenpnas
TEIJIOTa Mapoo0pa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPBI
KUIIEHUS OT aTMOC(EepHOTo
JaBJICHUSI.

Brnaxxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TenuoTa
CropaHusi.

[TpunHIUTEL pabOTHI
teroBbIX ABurarenen KI1J]
TEIJIOBOTO JIBUTATEIIS.

00CyKIeHUE IPAKTUUECKUX CUTYaIUH,
JEMOHCTPUPYIOLIUX PA3IUYHBIE BUIbI
TerJIonepeaaun: TEMIOMPOBOIHOCTb,
KOHBEKIINIO, U3TyUYCHHE.

Uccnenosanue saBieHus TEIooOMeHa

[P CMEUIMBAHUH XOJIOAHON U FOPSTYEN BOJIBL.
Habnronenue yctaHOBJIEHUS TETJIOBOTO
PaBHOBECHS MEXKAY FOpsiYEr U XOJIO0JHON BOJOM.
Onpenenenue (M3MEpEHNE) KOTUYECTBA
TETJIOTHI, TTOJIYYEHHOT'0 BOJOM IIPH TETNIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIUHAPOM.
Ornpenenenue (M3MepeHNe) yaeaIbHON
TEIJIOEMKOCTH BEIIECTBA.

Peuienue 3aga4, CBSI3aHHBIX C BEHIYMCIICHUEM
KOJINYECTBA TETUIOTHI U TEMJIOEMKOCTH

IIPH TEIJIOOOMEHE.

AHalIU3 CUTyaluid MPaKTUYECKOro
UCII0JIb30BaHUs TEIJIOBBIX CBOMCTB BEUIECTB

Y MaTepUalioB, HAPUMED, B LIEJISIX
SHEProcOepeKECHUsI: TEIIION3OIAINA,
sHeprocOeperaromme KpoIiiu,
TEPMOAKKYMYJISITOPHI U T. .

Habmronenue siBiieHui ncmapeHus

Y KOHJICHCAI[UHU.

Uccnenosanue mpoiiecca ucnapeHust
PA3JIUYHBIX KUJIKOCTEM.

OOBsicHEHUE SIBIICHUN UCTIAPCHUS
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TennoBblie ABUTATENH

Y 3aIUATA OKPYKAIOLIEH
CpeBbl.

3aKOH COXpaHEHHUS

Y [IPEBPALLECHNS SHEPTUU
B TEIUIOBBIX MpolLieccax

Y KOHJICHCAIIMHM Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

Habmoenue n 00bsiCHeHHE TTpoliecca KUTICHHUS,
B TOM YHCJIC 3aBUCHMOCTH TeMITePaTyphl
KHIICHUS OT JIABJICHHSL.

Onpenenenue (M3MEPEHNE) OTHOCUTEILHOM
BJIQKHOCTH BO3]1yXa.

Habmronenue nporecca miaBiacHUs
KPUCTAJUTMUECKOI'O BEIIECCTBA, HAIIPUMED, JIbJIA.
CpaBHEHHE MPOIIECCOB TUIABIICHUS
KPUCTATMYCCKHUX TEII U pa3MATUCHUS

IIPY HarpeBaHUU aMOP(HBIX TEIL.

Omnpenenenue (M3MEPEHHE) YIACTHbHOU TETUIOTHI
IUTaBJICHUS JIbJIA.

OOBsicHEeHNE SIBJICHUH TIIAaBJICHUS

Y KPUCTAJUTU3alM1 Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHUSI.

Perienwe 3a1a4, CBI3aHHBIX C BHIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B TIpOIeccax
TEIIONepeaavr MPH TUTABICHHH

Y KPUCTAJUTU3AIAN, HCTIAPCHUH ¥ KOHICHCAIIHH.
AHanu3 cUTyaIuil MpakTHIECKOro MPUMCHEHHS
SIBJICHHH IIJIaBJICHUS U KPUCTAUIH3aIUH,
HaAIIpUMeEp, MOTYICHHE CBEPXUUCTHIX
MaTepHaJIOB, COJICBas IPEJIKa U JIp.

AHamu3 paboThl M 00BSICHEHUE IPUHITUTIA
JICHCTBHSI TSIUIOBOTO JBUraTEIs.
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Brruncnenue KoJimuyecTBa TEILUIOThI,
BBIJICJISIFOLETOCS IPU CTOPAHUU PA3ITUYHBIX
BU0B ToruiuBa, U KIIJI neurarens.
OO6cykaeHne SKOTOTUIECKUX MTOCIICICTBUI
WCIOJIb30BaHUsl IBUTATEIIEN BHYTPEHHETO
CrOpaHusl, TETUIOBBIX U THAPOIIEKTPOCTAHIIAMN

Hroro no pazgeny 28

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUSI

2.1 | DnexkTpuueckue 7
3apsbl.

3apspKEHHBIE Tella
U UX B3aUMOJECHUCTBUSI

DJeKTpu3aus Tedl.

JIBa poJ1a dIIEKTPUUYECKUX
3apsoB. Bzaumonerncreue
3apsIKEHHBIX TEJl.

3akoH KynoHa (3aBHCUMOCTb

CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B

Y PACCTOSIHUS MEXKY
TEJIaMH).
DIIEKTPUUECKOE TOJIE.
HanpsixkenHocTs
BIEKTPUYECKOTO TTOJIS.
[IpuHLIMT CyneprO3ULIUH
AIEKTPUUYECKUX TTOJIEN

(Ha KaUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux
3apsi0B. DIEMEHTAPHBIN
BJICKTPUYECCKUU 3apsi.

Habmronenue u mpoBeieHUEe OTBITOB

0 AJICKTPU3AIIMHN TEJ IIPU COMPUKOCHOBEHUH

Y NHIYKIUEN.

HabGmronenne n o0bsICHEHNE B3aUMOICHCTBHUS
OJITHOMMEHHO M pa3HOMMEHHO 3apsKCHHBIX TEJl.

OObsacHeHne MPUHIINIIA ISHCTBUS FIEKTPOCKOTA.

OOBbsiCHEHUE SBJICHUN JJICKTPU3AITUU

IIPU CONTPUKOCHOBEHUH TEJI U UHAYKITHEH
C UCIIOJIb30BAHUEM 3HAHUM O HOCUTEIIX
AIICKTPUYECKHUX 3apsIIOB B BEIIECTBE.
Pacnio3HaBanue v 00ObsICHEHHUE SIBJICHUMN
ANEKTPHU3AIMY B TIOBCETHEBHOM KU3HM.
HaOmronenne u o0bsICHEHHE OIBITOB,
WJUTIOCTPUPYIOIITNX 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

Habmronerue onbITOB 110 MOJETUPOBAHHUIO
CUJIOBBIX JIMHUH 3JICKTPUICCKOTO TIOJIS.
HccnenoBanue ASHCTBUS SJIEKTPUUIECKOTO TTOJIS
Ha MPOBOJHHUKHU U TUAJICKTPUKH
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CrpoeHue aToma.
IIpoBOaHUKM

U JUAJIEKTPUKHU. 3aKOH
COXpaHEHUS ANEKTPUUECKOTO
3apsaa

2.2

IlocTossHHBIN
AIEKTPUUYECKUHN TOK

20

DNEKTPUYECKUN TOK.

VY coBus CyleCTBOBAHUSA
AIEKTPUUYECKOTO TOKA.

N cTOUYHMKY TOCTOSHHOTO
Toka. JleficTBUs
AIEKTPUUECKOTO TOKA
(TeroBoe, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUM TOK

B *KUIKOCTSX U razax.
DnexTpudeckas 1erb.
Cuiia Toka. DIIeKTPUYECKOE
HaNpsDKEHUE.
ComnpoTusiieHne
MIPOBOJIHUKA. Y IEJIbHOE
COMPOTHUBJICHUE BEIIECTBA.
3akoH Oma 11 yyacTka
uenu. [locnenoBaTenbHoOe
U MapaJijieIbHOE COEUHEHHE
MIPOBOJHUKOB.

Pabora u MomHoCTh
AIIEKTPUYECKOTO TOKA.

HaGnronenue pa3nuaHbIX BUIOB JEHCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUJIOB JIEUCTBUSA B IOBCEIHEBHOM KU3HU.
Habmro1eHre BO3SHUKHOBEHUS Ta30BOT0 pa3psiaa
Y BJIEKTPUYECKOTO TOKA B KUJIKOCTH.

COopka 1 UCTIBITAHHE DJICKTPUUECKON TN
ITOCTOSIHHOT'O TOKa.

N3mepenue cuiibl TOKa aMIEPMETPOM.
N3Mepenune 3JIeKTpUUeCKOro HapsHKEHUS
BOJILTMETPOM.

[IpoBenenuie u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BJIEKTPUYECKOTO CONMPOTUBJIEHUS] TPOBOJHUKA
OT €ro JJIMHBI, IJIONIAIX ITONIEPEYHOT0 CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COMPOTUBJIEHUS PE3UCTOPA U HATIPSIKCHUSA
Ha PE3UCTOPE.

[TpoBepka mpaBuia CIOKEHUS HATPSKEHU N
[IPHU MOCJIENOBATEIIBHOM COEAMHEHUN JIBYX
PE3UCTOPOB.
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3akoH JIxoyns—JIenna.
DJIEKTPUUYECKHUE TIETTH

U IOTpeOUTENH
ANEKTPUYECKON IHEPTUH
B ObITy. KOpoTkoe
3aMbIKaHUE

IIpoBepka npaBua JJisi CUIIbI TOKA

IIPU NAPAIUICIILHOM CO€IUHEHUH PE3UCTOPOB.
AHanu3 cuTyaluil Nocaeq0BaTeIbHOTO U
MAPAVIEITLHOTO COCIMHEHUS TPOBOIHUKOB

B JJOMAIIIHUX AJIEKTPUYECKUX CETSIX.

Pemenue 3agay ¢ ucnosib3oBaHrueM 3akoHa Oma
1 popMyI1 pacuera MEKTPUIECKOTO
COINPOTHUBJICHUS TIPU MOCJIEA0BATEIBHOM

Y MapaJJIeIbHOM COECIMHEHNUU POBOJHUKOB.
Omnpenenenne pabOTHI ANMEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.

Onpenenenne MOITHOCTH 3JIEKTPUUECKOT0 TOKA,
BBIICISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YE€PE3
JIAaMIIOYKY OT HanpsHKEHUS Ha HEM.
Onpenenenue KIIJ[ nHarpeBares.
HccnenoBanne mpeoOpa3oBaHus SHEPTUH

IIPU MOABEME IPy3a JIEKTPOJIBUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA ICHCTBUS
JIOMAIIIHUX 3JIEKTPOHArpeBaTeIbHbIX TPUOOPOB.
OOBsICHEHHUE TPUYUH KOPOTKOTO 3aMbIKAHHS

Y TIPUHIIUIIA IEUCTBUS TIJIABKUX
MPEIOXPAHUTENEH.

Pemenue 3aga4 ¢ MCOJIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

23

MarsuTHbIC SIBJICHUS

ITocTOsTHHBIE MArHUTEL.
B3aumoneiictBue

I/ICCJ'IG,ZIOBaHI/IC MAargsuTHOI'O BBaHMOHGﬁCTBHH
ITOCTOAHHBIX MarHUTOB.
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MMOCTOSIHHBIX MarHuTOB.
MarHuTHoO€ 1noiJie.
MarnauTHoe 10J1e 3eMJIH

U €r0 3HAa4YCHUE JJIS )KM3HU
Ha 3emuie. OnbIT DpcTena.
MarsauTHoe noJjie
BJIEKTPUYECKOTO TOKA.
IIpumenenue
AIEKTPOMArHUTOB

B TEXHUKE. [[eiicTBue
MarHuTHOTO II0JIS

Ha ITPOBOJHUK C TOKOM.
DIIeKTPOIBUTATEIb
MOCTOSIHHOT'O TOKA.
Hcnonp3oBanue
AJIEKTPOABUTATEIIEN

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OOHETUHEHHUH U Pa3/ICIICHUN.
HccnenoBanrue MaruuTHOTO B3aMMOJICUCTBUS
MOCTOSIHHBIX MarHuTOB.

N3yyeHne MarHuTHOTO MOJIS MOCTOSTHHBIX
MarHuTOB MIPU UX 0ObEIMHEHUU U Pa3JICTICHUU.
[IpoBeneHne ONBITOB MO BU3yadn3alllM MOJIS
MOCTOSIHHBIX MarHuTOB.

N3yyeHue sBIeHU HAMATHUYUBAHUS
BEILIECTBA.

HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne ONbITOB, AEMOHCTPUPYIOIIUX
3aBUCHMOCTb CHJIbI B3aUMOJECHCTBUS KaTyIIKN
C TOKOM M MarHuTa OT CWJIbI U HaIlpaBJICHHS TOKa
B KaTyIIIKE.

AHaIIM3 CUTyaluii TPaKTUYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MIPOMBILIJIEHHOCTH, MEJIULINHE).
N3yuenne nercTBrs MArHUTHOTO TTOJIS

HAa MPOBOJHUK C TOKOM.

N3yuyeHne nerlcTBUsl SIIEKTPOABUTATEIIS.
N3mepenne KII/ anexkTpoaBuratenbHoin
YCTaHOBKH.

Pacrnio3naBanue u aHanus pa3anyHbIX
MIPUMEHECHU U AJEKTPOIBUTATEIICH
(TpaHcmopT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnexkTpoMarHuTHasI 4 OmnbiTel @apanes. Spnenue | ONBITH IO UCCIIETOBAHUIO SBICHHS
WHTYKITAS AIIEKTPOMArHUTHOM AIEKTPOMATrHUTHON MHAYKITUH: UCCIIETOBAHKE
uHaykiuu. [IpaBumo JIeHna. | M3MEHEHHI 3HAUCHUS U HATIPABJICHHUSI
DnekTporeHeparop. WHIYKIIMOHHOTO TOKa
Crioco06bI osTydeHust
DIIEKTPUIECKON SHEPTUH.
DIIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
MCTOYHHUKAX YHEPTUU
Uroro no pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC
No HaumenoBanue KomnuectBo | IIporpammuoe comepkanne | OCHOBHBIC BUJIBI ACATEIBHOCTH O0YYAIOIIMXCS
/1 pa3ziesioB U TEM 4acoB
y4eOHOro npeamera
Mexann4yeckue siBJICHUA
1.1 | Mexanndeckoe 10 MexaHnuecKkoe JIBUKCHHE. AHanmu3 u 00CyXICHHUE PA3TUIHBIX TPUMEPOB

ABHKCHHC U CITOCOOBI
€ro OoIIMCaHus

MarepuanbHasi TOUYKa.
Cucrema oTcyera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKEHHUS.
PaBHOMepHOE
MPSMOJIMHEMHOE JIBUKEHHUE.
HepaBnomepnoe
MIPSIMOJIMHENHOE IBUKEHUE.
Cpennsis 1 MTHOBEHHAs
CKOPOCTb TeJia pu
HEPaBHOMEPHOM JBH)KEHUH.
Yckopenue.
PaBHOyCKOpeHHOE
NPSAMOJIMHEWHOE IBUKEHUE.
CBo0OOIHOE TIaJICHHUE.
Omngrtel [Nanumes.
PaBHOMEpHOE NBHKEHNE

0 OKPY>KHOCTH.

ITepuoa u yacrora
oOpaienust. JInnenas

1 yIJIOBas CKOPOCTH.

MEXaHUYECKOTO JABUKECHUSI.

OO0cyxaeHue rpaHuil IPUMEHUMOCTH MOJIETTU
«MaTepHualibHasl TOYKa.

Ornucanre MEXaHU4YeCKOTO ABUKCHUS
pa3InuHbIMU crioco0amu (ypaBHEHUE, Ta0IuUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIlU, B KOTOPBIX
MIPOSIBJISIETCSI OTHOCUTETHFHOCTh MEXaHHYECKOTO
JIBUKCHHSL.

HalGnronenne MexaHU4eCKOTo JBMIKEHUS Tella
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUECTA.
CpaBHeHUE MyTel U TPACKTOPUN IBUXKEHUS
OJTHOTO ¥ TOTO K€ TeJIa OTHOCUTEIHLHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 Texcra ["anunes 00 OTHOCUTENBHOCTH
JIBYDKEHUST; BBITTOJTHCHHE 3aJaHHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABMKCHUS IIapyKa M0 HAaKJIOHHOU
TUIOCKOCTH.

AHanu3 1 00CyXaeHHE CIIOCO00B
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LenTpocTpemurenbHoe
YCKOpEHHUe

MPUOIMIKEHHOTO OIpeIeICHUS MTHOBEHHOM
CKOpOCTH.

OnpeneneHre CKOPOCTA PABHOMEPHOTO
JBIKEHUS (IIapUKa B dKUJKOCTH, MOJEITH
AIEKTPUIECKOTO aBTOMOOWJIS | T. 1I.).
Onpenenenue NyTy, TPOUACHHOTO 3a TaHHBIN
MPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJia

10 TpauiKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBUKEHUS OT BPEMEHHU.

OO0cyxeHre BO3MOXKHBIX ITPUHIIUIIOB
NEeNUCcTBUS MPUOOPOB, UBMEPSIOIINX CKOPOCTh
(ciuIOMETpPOB).

Brluncnenue myT U CKOPOCTH MPU
PaBHOYCKOPEHHOM IPSIMOJTMHENHOM JIBUKEHUU
Tena.

Ornpenenenre NpoRAEHHOTO MyTHU U YCKOPEHUS
JBIDKEHUS Teja 1o rpaduKy 3aBUCHUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJTMHEHOTO
JBIKEHUS TEIa OT BPEMEHHU.

IIposepka cunomeswi: eciu

npu pasHoyCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCIMCSL
KaK ps0 He4emHblX Yuces, mo
COOMBEemMCcmeayujue NPOMENCYMKU 6peMeHU
O0OUHAKOBHL.

Onpenenenue yCKOpEeHUS Tela

MIPU paBHOYCKOPEHHOM JIBU>KEHUU
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10 HAKJIOHHOM IJIOCKOCTH.

N3mepenne nepro/ia u 4acToThl 0OparieHus
TeJa M0 OKPY>KHOCTH.

OrnpeneneHue CKOPOCTU PAaBHOMEPHOTO
JBIKEHUS TEJa 10 OKPY>KHOCTH.

Peuienue 3aau Ha onpeaeneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBM)KCHUS Pa3IMUHbBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONMUCAHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JIBHXKCHUS
B MIPUPOJIE€ U TEXHUKE (Ha MpUMepax CBOOOTHO
MaJIaloIINX TeJl, IBUKCHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Tei

20

[Iepseb1it 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpyHIMD cyrneprno3uIuu
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIBKEHHUS, CHIIa
TPEHUS IOKOS, IPYyTHE BUJIBL
TpEHHUSL.

Cuna TSKeCTH U 3aKOH
BCEMUPHOT'O TATOTEHUS.
Yckopenue cBOOOTHOTO
najzeHus. J[Bu>xeHue riaHer

Hab6nronenue u o0cyk1eHUE OMBITOB

C IBIDKCHUEM TeJIa IPY YMEHBITICHUH BIIUSTHUS
JIPYTUX TEJ, MPENATCTBYIOIINX ABUKEHUIO.
Amnanu3 tekcta [anunes ¢ onucanueM
MBICJICHHOT'O SKCTICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHUE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cy>xaeHne BO3MOKHOCTH BBITIOJIHEHHUS
3aKOHA MHEPIMU B PA3IMYHBIX CHCTEMax
oTcyera.

HaGmonenue n 00Cy)aeHHEe MEXaHHUECKUX
SIBJICHHUI, TTPOUCXOIAIINX B CUCTEME OTCYETa
«Tenexka» pu ee paBHOMEPHOM
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BoKpyr Connua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HesecoMocTh 1 ieperpysku.
PaBHOBecue marepuanbHOU
TOYKHU. AOCOIIOTHO TBEPIOE
Tesio. PaBHoBecue TBEpAOTO
TeJIa C 3aKPEIJICHHOU OChIO
BpailieHuss. MOMEHT CHIIBL.
LlenTp TsKECTH

Y YCKOPEHHOM JIBUKEHUH OTHOCHUTEIIBHO
KaOuHeTa (U3UKU.

JIeiCTBHS C BEKTOPAMHU CHIL: BBITIOJIHEHUE
3a1aHUM IO CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGnronenue w/wnu npoBeicHUE OTBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTh YCKOPEHUSI
T€Ja OT MPUJI0KEHHON K HEMY CHJIBI M1 MacCChl
Tena.

AHaM3 ¥ 00BSICHEHHE SIBJICHUI

C UCITOJIb30BaHWEM BTOPOTO 3aKkoHa HproToHa.
Pemenue 3aau ¢ HCTIOIB30BAaHUEM BTOPOTO
3akoHa HpI0TOHA M MpaBwIIa CJI0KESHUS CHJT.
Omnpenenenue >KeCTKOCTU NPy KUHBI.

AHau3 CUTyalnid, B KOTOPBIX HAOTIOJAI0TCS
ynpyrue neopmaiiuu, 1 uX 00ObSICHEHHE

C UCIOJIb30BaHKEM 3akoHa ['yka.

Perienue 3aJa4 C UCITI0JIb30BaHHNCM 3aKOHa FYKa

HCCHGI{OBaHI/IC 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIBXKCHHA OT CHUJIBI HOPMAJIbHOI'O JTaBJICHHUS.

OO0cyxaeHue pe3yabTaTOB UCCIICIOBAHMS.
Onpenenenue ko3duiuenTa TpeHus
CKOJIBKCHUSL.

N3Mmepenue cuibl TpeHUsI OKOSI.

Pemenue 3aga4 ¢ ucnosib3oBaHUEM (POPMYJIBI
JUISL CUJIBI TPEHMS CKOJIBKEHUS.

AHanu3 IBMKEHUS TeJl TOJILKO MO/ ICHCTBUEM
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CHWJIBI TSKECTH — CBOOOAHOIO Na/ICHHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOJHOTO MaJCHUS OT MACChI Tela.

OueHka BeJTMYUHBI CUIIBI TSATOTEHUS,
JNEUCTBYIOLIEN MEXIY IBYMsI TEIaMU

(171 pa3HBIX Macce).

AHanu3 IBM>KEHUS] HEOECHBIX TeJ

1OJT NEUCTBUEM CHUJIBI TATOTEHUS

(c ICTIOJIL30BAHUEM JOTIOTHUTEIbHBIX
MCTOYHUKOB MH(POPMAIIHH).

Pemenue 3a7a4 ¢ UCMONB30BaHUEM 3aKOHA
BCEMUPHOTI'0 TATOTEHUS U (HOPMYIIbI

JUISL pacyeTa CHJIbI TSHKECTH.

AHanu3 OpUrMHAIBHOTO TEKCTA,
OMKCBIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BHIIOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmtonienue u o0CyKaeHHe ONbITOB

10 U3MEHEHUIO BECa TeJla P YCKOPEHHOM
TBUKECHUH.

AHanu3 ycnoBUil BOSHUKHOBEHHSI HEBECOMOCTH
U TIEPETPY3KH.

Pelenue 3a1a4 Ha onpeneneHue Beca Tena

B Pa3JIMYHbBIX YCIOBUSIX.

AHanus cui, 1eHCTBYIOIIMX Ha TEJO,
MOKOSIIIEECS Ha OIOPE.

Omnpenenenre HEHTPA TSHKECTH Pa3IUYHBIX TEI
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1.3.

3aKOHBI COXpaHCHUA

10

Nmnynsc Tena. U3menenue
UMITyJIbCca. IMITyJIbC CHIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe
JIBH>KCHUE.

Mexanunueckas pabota

¥ MOITHOCTh. PaboTa cui
TSXKECTHU, YIIPYTOCTH,
TpeHusa. CBA3b SHEPIUU

u paboTsl. [loTeHmanpHast
SHEprus Teja, HOJHITOro
HaJl [IOBEPXHOCTHIO 3EMJIN.
[ToTeHmanbHas sHEprus
CKaTOM NPYKUHBIL.
Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOMN
SHEPIUH. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

Habmnronenue u o0CcyKaeHre OMbITOB,
JEMOHCTPUPYIOIINX Mepeaqy UMITYIbCa

MIPU B3aUMOJICCTBUH TEJ, 3aKOH COXPaHEHUS
UMITYJIbCA MPU a0COIIOTHO YyIIPYTOM

1 HEYTIPYTOM B3aUMOJICHCTBUU TEIL.

AHaJIU3 CUTYallMil B OKPY>KarOLIEH )KU3HU

C MCTIOTIb30BAHUEM 3aKOHA COXPaHECHHUS
UMITYJIbCA.

Pacnio3naBanue siBJIeHUS p€aKTUBHOTO
JIBYKEHUS B TIPUPOJIE M TEXHUKE.
[IpumeHeHre 3aK0Ha COXPAHCHHS UMITYJIbCa
JUTSl pacyeTa pe3yJbTaTOB B3aUMOICUCTBUS Tell
(Ha mpuMepax HEeyIpPyroro B3auMOICHCTBHS,
yIPYToro IEHTPaTbHOTO B3aUMOICHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBHKHO).

Pemenwne 3a7a4 ¢ HCTIOIH30BAaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenne paboThl CUITbI YIPYTOCTH

IpU MOAbEME TPy3a C HUCIOIH30BAaHHUEM
HEMOJIBM)KHOTO U TIOJIBU’KHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenrie NOTeHIIMATbHON SHEPTUU YTIPYTO
1e(pOpMUPOBAHHON MPY>KUHBIL.

N3mepennie KWHETUYECKON SHEPTUH Tella

0 IJTUHE TOPMO3HOTO Ty TH.
DKCNepUMEHTATBPHOE CPAaBHCHHUE N3MEHEHUS
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MMOTEHUIMATbHON U KHHETUYECKOW DHEPTUM TETa
IIPY JBUKEHUH IO HAKJIOHHOM TIJIOCKOCTH.
DKCIepUMEHTalbHas MPOBEPKa 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPrUn

pu CBOOOTHOM TaJICHUH.

[IpumeHeHune 3aKkoHa COXpaHCHUS
MEXaHUYECKON SHEPruu [ pacueTa

MOTEHIMATbHON U KHHETUYECKOM SHEPTUi Tela.

Pemenue 3amay ¢ UCIOJIL30BaHUEM 3aKOHA
COXpPaHCHHUA MEXaHNYECKOM OHCPIun

Hroro no pazneny

40

MexaHuuyeckue KoJie0aHus ¥ BOJTHBI

2.1

Mexannueckue
KoJicOaHus

7

KonebaTenpHOE NBUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHmii: mepuo,
4acTOTa, aMILIUTY1a.
MaremaTn4ecKkuii u
PY>KUHHBIN MasSTHUKH.
[IpeBpamenue aHEpPrUn
pu KoJie0aTeTHhHOM
JIBIKCHUMU.

3aTyxaronue KojeOaHus.
BruinyxeHHbIe KoJIeOaHMS.
Pe3zonanc

HaOmronenne xonebaHui Mo TEUCTBUEM CHIT
TSOKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOJ00HBIX KOJIEOAHHM B OKPYIKAIOIIEM MUPE.
AHnanu3 xoyie0aHui rpy3a Ha HUTH

Y Ha TIPYXKUHE.

Ornpenenenue 4acTOThI KOJIeOaHUI
MaTeMaTH4YECKOT0 U MPYKUHHOTO MasTHUKOB.
HaOmronenne u 00bICHEHHE SIBIICHUS
pe30oHaHca.

HccnenoBanne 3aBUCUMOCTH TIeproa
KOJIeOaHU TTOIBEIIICHHOTO K HUTH I'py3a

OT JUIMHBI HUTH.

[TpoBepka He3aBUCUMOCTH Teproaa KoeOaHui

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'pYy34.

Habmronenue u o0CykaeHre OMbITOB,

56



®denepanbHas pabouas nporpamma | dusmka. 7-9 kimaccel (0a30BbIH YPOBEHB)

JEMOHCTPUPYIOLIMX 3aBUCUMOCTD IEPUOJA
KOJIeOaHUN TPYKMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IprumeHeHne MaTeMaTHYECKOro

Y IPY>KUHHOT'O MasiTHUKOB B KAYECTBE MOJEJIEN
JUTSL OMTMCaHUs KOJIEOaHUI B OKPY KaloIeM
MHpE.

Pemenue 3anay, CBI3aHHBIX C BBIYUCICHUEM
WJIU OLICHKOW 4acCTOTHI (Meproa)

KOJIeOaHMIA.

Hzmepenue ycropenus c60600H020 nadenus

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpoonpHbIE

U TIONIEPEYHBIC BOJIHBI.
JlimiHa BOJIHBI M CKOPOCTBH €€
pacrnpoCTpaHEHHS.
MexXaHU4ECKHUE BOJTHBI

B TBEPJIOM TEJIE,
CEMCMUYECKHUE BOJIHBI.
3ByK. ['pOMKOCTB 3BYyKa

Y BbICOTa TOHA. OTpakeHue
3ByKa. UHpa3Byk

U yJIbTPa3BYK

OOHapy»KeHUE U aHAJIM3 BOJTHOBBIX SIBJICHHM
B OKpPY>aroIIeM MHUpeE.

HaGnroaeHue pacnpocTpaHeHHS TPOI0JIBHBIX
U TOTNIEPEYHBIX BOJIH (Ha MOJICIIH)

U 00HaApY>KCHUE aHAJIOTMYHBIX BUIOB BOJIH

B IIpUPOJE (3BYK, BOJIHBI HA BOJIE).
BrlunciieHre JJIMHBI BOJTHBI M CKOPOCTH
pacnpoCTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTATLHOE OIPEICTICHUE TPaHHUI
YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX

KOJICOAHHUH.

Hab6nroaeHue 3aBUCMMOCTH BBICOTBI 3ByKa

OT 9acTOTHI (B TOM YHCIIC, C UCITOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).
Hab6mronenne u o0bsiCHEHHE SIBJIEHUS
aKyCTHYCCKOT'O pE30HAHCA.
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AHanu3 OpUTHHAILHOTO TEKCTA, TOCBSIIIEHHOTO
WCII0JIb30BaHUIO 3ByKa (WM YIbTPa3BYyKa)

B TEXHHKE (9XOJIOKAIIUS, YIbTPa3ByK

B MEJIMIIMHE U JIP.); BHITIOJIHEHHUE 3aJIaHUN

110 TEKCTY (CMBICJIOBOE YTCHHE)

Hroro no pazneny

15

BHCKTpOMaFHI/ITHOC IMOJI€ U JJICKTPOMAIrHUTHBIC BOJIHbBI

3.1 | DmekrpomMarHuTHOE 6 DIJIEKTPOMArHUTHOE MOJIE. [TocTpoenue paccyxaeHu, 000CHOBBIBAIOIINX
nosue DNEeKTPOMArHUTHBIE BOJIHBL. | B3AUMOCBSA3b JIEKTPUUECKOTO U MATHUTHOTO
Y DJICKTPOMAarHUTHBIE CaoiicTBa OJIEH.
BOJIHBI 3JIEKTPOMAarHUTHBIX BOJIH. DKCnepUMEHTAIbHOE U3yUE€HUE CBOMCTB
[IIkaya >1€KTPOMArHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Mcrions3oBanue C IOMOIIbI0 MOOUIILHOTO TeNleoHa).
3JIEKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUIsl COTOBOM CBSI3H. YeJI0BEUECKOr0 OpraHn3Ma.
ONEeKTpOMAarHuTHas MPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
cBera. CKOpOCTh CBETA. AJEKTPOMArHUTHOTO U3JTy4YE€HUS B PUPOJIE:
BosiHOBBIE CBOJICTBA CBETa YKUBBIE OPTraHU3Mbl, U3Ty4Y€HUs HEOECHBIX TEJ
(CMBICIIOBOE UTEHUE).
Pacrnio3znaBanue 1 aHanu3 pa3auyHbIX
MPUMEHEHUH JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3ydenue BOJHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ Mcnoap30BaHUEM (POPMYIT
JUTS1 CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI U YaCTOTHI CBETA
Hroro no pazgeny 6
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CBeToBbBIC ABJICHUS

4.1

3aKOHBI
pacrpocTpaHeHuUs
CBETA

JlydeBasi MOJIETIb CBETA.
HcTtounuku ceera.
[IpsimonuHetHOE
pacrpoCcTpaHEeHUE CBETa.
3atmenus ConHua u JIyHBbI.
Otpaxenue cera. [lnockoe
3epKano. 3aKOH OTpaXEHUs
CBeTA.

[Ipenomiienue cBera. 3aKoH
npenomieHus csera. [lonHoe
BHYTPEHHEE OTpPaXKEHUE
ceera. Mcnonp3oBanne
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOJIAX

Hab6nronenue onbITOB, IEMOHCTPUPYIOITUX
SIBJICHUE TIPSMOJIUHEHHOTO
pacrpocTpaHeHUsl CBETa

(BO3HUKHOBEHHE TEHU U MOJYTEHH),

U UX MHTEPIPETAIUs C UCTIOIb30BAaHUEM
MOHATHS CBETOBOIO JIyyYa.

OO0BsicCHEHUE U MOJICTUPOBAHKUE COJTHEUHOTO
Y JIyHHOTO 3aTMEHUMU.

Uccnenoanue 3aBUCUMOCTH

yTJia OTPpa)KEHHsI CBETOBOTO JIy4a OT yrja
MaJICHUsI.

N3yuenune cBOWCTB N300paKEHUS B INTIOCKOM
3epKaje.

Ha6nronenue u 00bICHEHNE OTBITOB

10 TIOJTYYCHHIO H300paKeHUI B BOTHYTOM

U BBIMTYKJIOM 3€pKajax.

Hab6nronenue u 00bsicHEHNE OTIBITOB

10 IPEJIOMJICHHUIO CBETA Ha TPAHUIIC
Pa3JIMYHBIX CPEJl, B TOM YKCIIE ONIBITOB

C MIOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTJjia MajeHusi CBETOBOIO JTyya
Ha TPAHUIE «BO3TYX—CTEKIIO.
Pacrnio3naBanue siBiIeHUN OTpAXKEHUS

U MIPEJIOMJIEHUS CBETA B IOBCETHEBHOM
KU3HU.
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AHanu3 u 00bsACHEHUE ABJICHUS ONTHYECKOIO
MUPAXKa.

Pemenue 3aa4 ¢ HCIIOJIb30BaHUEM 3aKOHOB
OTPaXKEHUS U NPEJIOMIICHHUS CBETA

4.2 | JIun3bl u onTUYECKUE 6 JIunza. Xox nyueit B tunze. | [lomydenne n3o0OpaskeHU ¢ TOMOIIBIO
npuOOpHI Onrtuueckas cuctema cobuparolei ¥ paccenBarolen JIMH3.
doroanmnapara, mukpockona | Onpezenenne POKYCHOTO PaCCTOSTHUS
u Teneckorna. ['na3 kak Y ONTUYECKOU CHIIBI cOOUparomen
ONTUYECKAS CUCTEMA. JIUH3BL.
bmm3opykocTs AHaIIU3 yCTPONCTBA U NPUHIUIIA IEHUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX TMPUOOPOB:
doToarnmapata, MUKPOCKOTA, TEIECKOIIA.
N3yyenne Mmoienu ria3a Kak ONTUYECKOU
CUCTEMBI.
AHaIM3 SBICHUN OJIM30PYKOCTH
Y 1aJIbHO30PKOCTH, TPUHLIUIIA AEHCTBHS
OYKOB
4.3 | Pa3znoxxenue 0e10ro 3 Pasnoxenune 6eoro ceera Habmnronenue pasnoxenus 6e10ro cBeta
CBETa B CIEKTP B ciekTp. OnbiTel HpIOTOHA. | B CIIEKTP.
CroxeHue CreKTpaabHbIX Hab6nronenue u 00bsCHEHNE ONBITOB
uBeToB. J{ucnepcus ceera 10 MOJTYUYEHHIO O€JIOr0 CBETA MPH CIIOKEHUU
CBETAa pa3HBIX LIBETOB.
[IpoBeaenue u 00bICHEHUE OTIBITOB
10 BOCOPHUSITHUIO 1IBETA MPEIMETOB MTPU UX
HAOJIIOICHUH Yepe3 1IBETOBbIE (PUIIBTPbI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
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KBanToBbIe AIBJIeHUSA

5.1 | Ucnyckanue u OmnbiTel Pezepdopna OOGcyxaeHue 1eau onsiToB Pezepdopaa
MOTJIOLIEHNE CBETA Y IIJJaHETapHas MOJIEIb I10 MCCIIETOBAHMIO aTOMOB, BBIJIBUYKECHHE
aTOMOM aroma. Mozens atoMa bopa. | runore3 o BO3MOKHBIX pe3yJibTaTaX ONbITOB

Hcnyckanne v MOrIomEeHne | B 3aBUCMMOCTH OT IIPEAIIOJIAraeMOr0 CTPOEHUS

cBera aToMOM. KBaHTBLI. aToMOB, (hOpMYyIMPOBaHUE BHIBOJIOB

JInHenyaTele CIIeKTPbI U3 pe3yJIbTaTOB OIBITOB.
OO6cy>xaeHre TpOTUBOPEUHiA MIaHEeTapHOU
MOJIETIA aTOMa U OCHOBAHUU JUJISL TUIIOTE3bI
Bbopa o craumonapHbIx OpOUTaX IEKTPOHOB.
HalGnronenue CruionHpix ¥ JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JINYHBIX BELIECTB.
OO0bsicHEHUE TUHEWYATHIX CIIEKTPOB U3ITYUYEHUS

5.2 | CtpoeHue aTOMHOTO PannoaktuBHOCTh. ANb(a, OO6cyxaeHne BO3MOXKHBIX THIIOTE3 O MOJCIISIX

aapa

0eTa- U TaMMa-u3TyYeHUsI.
CrpoeHune aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTO sizipa. M30Tomsl.
PagnoaxkTuBHBIE
npespaienus. Ilepuon
II0JIypaciajia aTOMHBIX s1JIEp

CTPOCHHSI sIJIpa.

Omnpenenenue coctasa sep M0 3aJaHHBIM
MaCCOBBIM U 3apsIIOBBIM YUCIIaM

U TIO TIOJIO’KEHHIO B IEPUOINIECKON CHCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHsI COCTaBa siipa | €ro
TIOJIO)KCHUS B TICPUOIUICCKON CUCTEME

IIPH O-PaJTMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHI] ITO TOTOBBIM
dororpadusm.

OO6napy>xeHue 1 N3MEPEHNE PaIHalMOHHOTO
¢dboHa ¢ TOMOTIBIO T03UMETPA, OIIEHKA €ro
WHTEHCUBHOCTH.
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Amnann3 OMOJOTHYSCKUX U3MCHCHHH,
MPOUCXOAIINX O] IEUCTBUEM
PaIMOaKTUBHBIX U3TyUYCHUH.
Hcnonbs3oBaHne paiOaKTUBHBIX U3ITyYCHUI
B MEJIMIIMHE

5.3 | SlnepHble peakuu 7 SAnepHble peakuuu. 3akoHbl | Penenue 3a1ay ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsA10BOTO COXpPaHEHMSI MAaCCOBBIX U 3apsI0BBIX YUCET
¥ MacCOBOT'O YHCEII. Ha ONPEACIICHUE PE3YJIBTATOB SAECPHBIX
OHeprus CBsA3U aTOMHBIX peaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl WJIM HEBO3MOXKHOCTH SIAEPHON pEaKIUU.
u dHeprun. Peakuuu cunTesa | OueHKa SHEPIHH CBA3H SCP C UCIIOIb30BaHUEM
U aenenus auep. Mcerounuku | hopmynsl DitHInTeHA.
sHeprun ConHIa u 3Be31. OO6cy>xeHne nepcrneKkTUB UCIIOJIb30BaAHUS
SnepHas sHepreTuka. YIPaBJIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
JencTBus paguoakTuBHbIX | OOCyXIeHHUE MPEUMYIIECTB U SKOJIOTMIECKUX
W3JIy4YEHUN Ha KUBBIC npo0sieM, CBSI3aHHBIX C SIIEPHOI SHEPTeTUKON
OpraHU3MBbI

Uroro no pazgeny 17

IHoBTOPUTEIHbHO-0000IIAIOIIHI MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus BrinonHenue yueOHbIX 3a4aHUH, TPEOYIOLINX

1 000011IeHIE
COJIepKaHus Kypca
busuku 3a 7-9 Knacchl

1 000011IeHHE TPEAMETHOTO
COJIEpKaHus U OIbITA
NesITeIbHOCTH,
IpUOOPETEHHOTO

IIPU U3yYEHUHU BCETO Kypca
(M3HKM OCHOBHOT'O OOILIETO
o0pa3oBaHHs.

JIEMOHCTPAIlUU KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

— MMPUMEHEHMUS TTOJYYEHHBIX 3HAHUN

JUTSI HAYYHOTO O0BSICHEHUS (PU3NUECKIX
SIBJICHHM B OKPY’KAIOLIEW IPUPOJIE,

B [IOBCEITHEBHOM KW3HU U BBISIBJICHUS
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IlonroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy Mo (pu3uKe

JU1sl 00yYarommmxcs,
BBIOpPABILIKX ATOT YUEOHBIN
npeaMeT

(pu3nYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTUI;

— IPUMEHEHUST OCBOCHHBIX
JKCIIEPUMEHTAJIbHBIX YMEHUN

JUTSl UCCIIeT0BaHUsl (PU3UUECKUX SIBJICHUH,

B TOM YHCJIE JJIs IPOBEPKHU THIIOTE3

Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacdeTHbIX 3a4a4, B TOM YHCIIE
MPEIOoJIaraoIIuX UCTIOIb30BaHUE (PU3MUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKaHUU
pa3IMyYHBIX Pa3AesioB Kypca GU3HKH.
BrlinonHenue u 3amura rpynmnoBbIX

WJIM MTHAUBUAYAJIBHBIX IPOEKTOB, CBSI3aHHBIX
C coJiep KaHueM Kypca (pu3uku

Htoro no pazgeny 9
OBHIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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INEPEYEHDb (KOJJUPUKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM
IMMPOBEPSIEMbIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHON TPOT'PAMMbBI OCHOBHOT'O
OBIIEIO OBPA3OBAHUS Y SJIEMEHTOB COJAEP)KAHUS 1O ®PU3UKE

B denepanbHbIX U peruoHaNbHBIX MPOIEAYypax OIEHKH KauecTBa oOpa3oBaHUs
UCIIONb3YyeTCsl TepedeHb (KoauduKaTop) pacnpeieIeHHbIX MO KjaccaM MPOBEPSIEMBbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHONW MpPOrpaMMBbl

OCHOBHOT'0 00111er0 00pa3oBaHus U AIEMEHTOB COJAEPKAHUS 1O (PU3UKE.

7 KITIACC
IIpoBepsieMble npeaMeTHbIE Pe3yJibTAThl OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpamMmblI
Kon [IpoBepsiembie MTpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O 00I111eT0 00pa30BaHUs
pe3yJbTara
1.1 VICIIOJIb30BATh N3YYECHHBIE ITOHATHS
1.2 paznyarh SIBJICHUS 110 OINHCAHUIO UX XapaKTepHBIX CBOWMCTB
M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JdaHHOE (DHU3nUecKoe
SIBJICHHE
1.3 pacno3HaBaTh IMPOSIBJICHUE M3YUYECHHBIX (PU3WYECKUX  SBICHUUN
B OKPY’KaIOIIEM MHUPE, B TOM UUclie PU3UUECKUE SIBJICHUS B IPUPOJIE,
IIPU ATOM TIEPEBOJUTH MPAKTUYECKYIO 3a/1auyy B YueOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (DU3NYECKUX SBJICHUN
1.4 ONMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3MYECKUE SBJICHHUS,
UCTIONIB3ysl (PU3WUYECKHE BEJIIMYWHBI, TPU ONHUCAHWHA MPABUILHO
TPakTOBaTh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEJIWYWH, HX
0003HaYeHUS U €TMHULIBI (PU3UYECKUX BEIIMYWH, HAXOUTh (DOPMYIIBI,
CBSI3bIBAIONIME JAHHYIO (U3UYECKYIO BEIWYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKU  M3YUYEHHBIX  3aBUCUMOCTEH
(M3UYCCKUX BEIIMYHUH
1.5 XapaKTepHU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBJICHUS U TPOLECCHI,
UCIIOJIb3YsI W3Y4YEHHBbIE 3aKOHBI, MpPHU HTOM JaBaTh CIIOBECHYIO
GbOpMyIMpPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKOe
BBIPAKEHUE
1.6 OOBSICHATh (hU3UUYECKHUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
YuCcji€ U B KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
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XapaKkTepa: BBIABISATh IPHUYUHHO-CIECICTBEHHbIE CBA3U, CTPOUTH
oObsicHeHHE U3 | — 2 JTOrMYeCcKUX MIaroB ¢ ONopoi Ha 1-2 U3y4eHHBIX
CBONCTBA bu3nIecKuX SIBJICHUU, bu3nIecKux 3aKOHa
WJIM 3aKOHOMEPHOCTHU

1.7

pemaTh pacyeTHble 3ajaud B 1 — 2 JeHCTBUS, MCHOJIb3Ysl 3aKOHbI
u (QopMyibl, CBsi3bIBaOImKME (U3UYECKUE BEJIWYMHBI: HA OCHOBE
aHaJIN3a YCIJIOBUS 3aJ1a4y 3alMChIBATh KPATKOE yYCIOBUE, NOACTABIISITH
dbu3nyeckre BeIUYMHbI B (()OPMYJIbl U TPOBOJAUTH PACUEThI, HAXOIUTh
CIIPABOYHBIE JIAHHBIE, HEOOXOANMBIE JJIS PEIICHUs 3a/1a4, OLEHUBATh
PEATHCTHYHOCTh TTOTYYeHHON (PU3UIECKON BEITMUNHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(u3MUEeCKMX METOIOB, B ONUCAHWU MCCIEIOBAaHUSA BBIACIATH
IPOBEPSIEMOE PEANOJIOKEHNE (rumotesy), pa3InyaTh
¥ HMHTEPIPETUPOBATH MOJYYCHHBI pE3yNbTaT, HAXOAUTH OIIUOKHU
B XOJI€ OIBITA, JAEJIAaTh BBIBOJBI 10 €0 pe3yibTaTaM

1.9

OPOBOJUTh  ONBITHI 1O  HAOMIOJEHUI0  (U3MUECKUX  SBJICHUIM
Wi (QU3NYECKHX CBOMCTB Tel: (POPMYTUPOBATH MPOBEpsieMbIe
OpPEeANnoNoXKeHus, coOupaTh YCTaHOBKY U3  MPEMAJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0/ OIbITa U (HOPMYJIHPOBATH BHIBOBI

1.10

BBITIOJIHATD TMPSMbIE U3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
U LU(PPOBBIX MPUOOPOB, 3aMUCHIBATH OKA3aHUs MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJNUTH  HUCCIIEJOBAHME 3aBUCHUMOCTH  OJHOW  (PU3HUYECKOM
BEJIMYMHBI OT JPYyIrOM C MCIOJIb30BAaHUEM IMIPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOTO HMCCIENO0BAaHMS, COOMpPATh
YCTAHOBKY U BBINOJIHATh U3MEPEHUSA, CIEAYs IPEIJIOKEHHOMY ILIaHY,
(UKCHpPOBaTh PE3YNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3HYECKUX
BEJIMUMH B BUJE MIPENJIOKEHHBIX Ta0NMIL U IpaUKOB, J€J1aTh BBIBOIbI
10 pe3yJbTaTaM UCCIIEIOBAHUSA

1.12

IMPOBOANTL KOCBCHHBIC H3MCPCHUS CI)I/ISI/I'-ICCKI/IX BCJIMYMUH, CJICAYA
HpC)IJ'IO}KeHHOf/’I HHCTPYKIHUHU: IIPU BBIIIOJHCHUHA I/IBMCPGHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BbIYHCJIATH 3HAYCHHUC HCKOMOU
BCJIMYHHBI

1.13

coOnoAaTh  NpaBWja TEXHUKHM  O€30MacHOCTM  mpu  pabdbore
¢ J1abOpaTOpPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTh MIPUHLIMIIBI ACHUCTBHSI IPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX HPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IIOMOILIBIO MX OINMCAHUsA, HCIIOIb3YS
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3HaHUSA O CBOWCTBaX (DU3MYECKUX SBJICHUA © HEOOXOIUMEIC
(dbr3uYeCKre 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANTh TPUMEPHl (HaXOAWTh WHGOPMAIIMIO O TMPUMEpax)
MPaKTHYECKOTO MCIIOIH30BaHMsI (PU3NIECKIX 3HAHUH B IIOBCEIHEBHOM
KU3HHU JIJ1s1 o0ecriedeHus: 0€30MacHOCTH MPHU 00paIlieHruu ¢ Ipudopamu
U TEXHUYCCKUMU  YCTPOWCTBAMH,  COXPAaHCHHS  37I0POBBS
M COOJIIOJICHUSI HOPM JKOJIOTHYECKOTO TOBEJCHUS B OKpY KArOIICH
cpene

1.16

OCYUIIECTBJISATH OTOOp HMCTOYHUKOB WH(MOpMmaiuu B cetu HMuTepHer
B COOTBETCTBHM C 3aJlaHHbIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCSl 3HAHUM U IMyTEM CPABHEHUS PA3JIUYHBIX HCTOYHUKOB
BBIICNIATh WH(OpPMAINIO, KOTOpas SBISETCS MPOTHUBOPEUMUBON WIIH
MOXET OBITh HEJOCTOBEPHOM

1.17

UCMOJb30BaTh IMPU BBINOJIHEHUHM YUEOHBIX 3aJaHUNd  HAy4yHO-
MONYJISIPHYIO JIUTEPATypy (PU3MYECKOTro CoJep KaHUsl, CIPaBOUYHbBIC
Marepuaibl, pecypcbl ceth MHTepHEeT, BlIageTs INpUeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl HHPOPMAIMHN U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 UICTOYHUKOB WH(OpMAaIuu GU3NIecKoro CoepKaHusl,
B TOM 4Hclie MyOJUYHO JeNlaTh KpaTKUe COOOIIEHHsS] O pe3yJbTaTax
OPOEKTOB WJIM YYE€OHBIX UCCIEJOBAaHUM, MpPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh W3YYEHHBIM MOHATUHHBIA anmapatr Kypca (U3HKH,
COIPOBOK1aTh BBICTYIUICHHE NTPE3CHTALMEN

1.19

P BBINIOJIHEHUH YYEOHBIX TPOEKTOB U UCCIIEAOBAHUIN pacnpenensiTh
00513aHHOCTH B T'PYIIIE B COOTBETCTBUM C NIOCTABIECHHBIMHU 33/1a4aMH,
CIEAUTH 3a BBIITOJIHEHWEM IUJIaHA JCHCTBHMM, aJ€KBAaTHO OLICHWUBATH
COOCTBEHHBIH BKJaJ B JIEATEIBbHOCTh TPYIIbI, BBICTPAUBATH

KOMMYHHKATHUBHOC BSaHMOHeﬁCTBHe, YUYUTbIBAAd MHCHHUC OKPYKAIOIIUX

HpOBepﬂeMLIe IJIEMEHTHBI COACPKAHUSA

Kon
pasnena

DJICMECHTA

KOI[ HpOBepHGMBIG SJICMCHTBI COACPKAHHNA

1

OU3MKA U EE POJIb B IIOBHAHNHN OKPYJKAIOIIEI'O MHPA

1.1 ®duszuka — Hayka O Tmpupone. SIBIEHUS TPUPOIBL.
dusznyeckue  ABJICHUSA:  MEXaHMYECKUe,  TEIUIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
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1.2

Ouznueckue BeNUYnHbL. M3Mepenne pu3nueckux BETHUYUH.
Ouzuueckue  npubopsl.  [lorpemHocTs  U3MEpEHUi.
MexyHapoaHas CUCTEMA €ITMHUL]

1.3

EcTecTBeHHO-HayuYHbBIII METOJ TMO3HAHUSA: HaONIOACHUE,
IIOCTAHOBKA HAy4HOI'O BOIIPOCA, BBIIABW)KECHHE THIIOTE3,
SKCIIEPUMEHT TI0  MNpPOBEpPKE  THUIOTEe3, OObICHEHHE
Ha0JII01a€EMOT0 SIBJICHUS

1.4

Onucanve GuU3NUECKUX SIBICHUH C TOMOIIIBIO MOJIENICH

1.5

[IpakTrueckue paboThI:

N3mepenue paccTostHu.

N3mepenune o0bemMa KUAKOCTH U TBEPIOTO TeA.
Omnpeznenenue pa3MepoB MajbIX Tell.

W3mepenne Ttemmeparypbl MOpd IOMOIIM SKUAKOCTHOTO
TEPMOMETPA U AaTYUKA TEMIIEPATyPHhI

ITEPBOHAY

AJIBHBIE CBEJAEHIA O CTPOEHNU BEHLIECTBA

2.1

CrtpoeHnue BellecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3Mephl.
OnbITHI, JOKa3bIBAKOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA

2.2

JIBrmxenue dactuil BemiecTBa. CBs3b CKOPOCTH JIBHIKEHUS
Y4aCcTHII C TeMIiepaTypoit. bpoyHoBckoe nBmxkenue, nuddysus

23

B33HMOI{€I>1CTBHC qaCcTun BCIIICCTBA. IIPUTSKCHUC
N OTTAJIKNBaHHC

24

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEHM M TBEpHAbIX  (KPHUCTAUIMYECKHX)  Tell
B3auMocCBsi3p MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HMX aTOMHO-MOJICKYJISIPHBIM
CTPOEHHUEM

2.5

OcobeHHOCTH AI'pCraTHLIX COCTOSIHUH BOJbI

2.6

[IpakTuueckue paboThI:

Orenka TaMeTpa aToma METOJIOM pSAI0B
(c ucnosib3oBanueM dororpaduii).

OnbITH IO HAOIOIEHUIO TETIOBOTO PACIIIMUPEHUS Ta30B.
OnbITEl MO OOHAPYKEHUIO JTEHCTBUS CHUJI MOJICKYJIIPHOTO
IPUTSHKCHUS

JIBUKEHUE U B3AUMOJIEMICTBUE TEJT

3.1

MexaHndeckoe JIBUKEHHE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBIDKECHHE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh IIPH  HEPaBHOMEPHOM
JNBIKEHUU. PacueT myTu U BpEMEHH IBUKEHUS

33 SABnenue uHepuuu. 3aKOH MHEpIUU. B3anmoneiicTBue Ten
KaK MpPUYMHA M3MEHEHHs] CKOPOCTH JABWXEHUs Teil. Macca
KaK Mepa UHEPTHOCTH TeJa

34 [InmoTHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA

3.5 Cuita KaK XapakTEepUCTUKA B3aUMOJICUCTBUS TEI

3.6 Cwia ynpyroctu U 3akoH ['yka. H3mepenue cuibl
C IOMOLIBIO TUHAMOMETpa

3.7 SBnenue TATOTEHHMA W cwila TsbkecTH. Cuila  TSKECTH
Ha JIpyrux miaHerax. Bec rema. HesecomocTh

3.8 Cuina Tpenus. TpeHue CKonbXKeHUs U TpeHue nokosi. Tpenue
B [IPUPOJIC U TEXHUKE

39 CioxeHune CWJi, HaNpaBJICHHBIX IO OJHOW MPSIMOIA.
PaBHOzeHcTBYIOIIAs CHIT

3.10 [TpakTudeckue paboThI
Omnpenenenre CKOPOCTA PABHOMEPHOIO ABMKEHUS (ILIapuKa
B JKHJIKOCTH, MOJIETTH DJEKTPUYECKOTO aBTOMOOWJIS M Tak
nanee).
Omnpenenenue cpeaHel CKOPOCTH CKOJIbXKEHUs Opycka
WIH IIapUKa [0 HAKJIOHHOMW MJIOCKOCTH.
OnpenenenHre MIOTHOCTH TBEPAOIO TeJa.
OnpITEI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH PACTSIKEHUS
(nepopmanum) NpyKUHBI OT TPUITIOKEHHOU CUJIBL.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI TPEHUS
CKOJILKEHHSI OT Beca Tella U XapakTepa CONMPUKACAIOIIUXCS
MTOBEPXHOCTEN

3.11 @dusnyecKrue SBICHUS B NPUPOAE: NPUMEPHI JIBUKCHUS
C Pa3INYHBIMU CKOPOCTSIMH B ’KMBOM M HEKHMBOM IIPUPOJE,
NENUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKH

JABJIEHUE TBEPIbIX TEJI, XUJKOCTEU U T A30B
4.1 Hasnenue  TBepmoro  Tena.  CrocoObl  yMEHBIICHHS

W YBCIIMYCHUSA OJaBJIICHUA
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4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHHUS Taza OT oObema,
TEMIIEPATYPHI

43

Ilepenaua paBiIeHUsT TBEPABIMUA TEJNAMH, KHIAKOCTIMU
u razamu. 3akoH [lackasnda. [IlHeBMaTHueCcKre ManImHbl

4.4

3aBUCHUMOCTh  JIaBJICHUS  JKUJAKOCTH  OT  TJIyOHUHBI.
I'unpocratnueckuit mapagokc. CooOuarouecs: COoCy/Ibl.
I'mapaBnnyeckre MEXaHU3MbI

4.5

Atmocdepa 3emnum u armocepHoe napneHue. [IpuauHb
CYIIECTBOBAHMUS BO3AYyIMIHOW 00070uku 3emiud. OnbIT
Toppuuemnu. 3aBUCHUMOCTh  aTMOC(EPHOrO  JaBIICHHS
OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMocpepHoro NaBJICHUS. [Tpubopsr
JUTSL ©3MEPEHUSI aTMOC(HEPHOTO J1aBJICHUS

4.7

JlelicTBHE XKUJKOCTH W Ta3a HA MOTPYKEHHOE B HUX TEJIO.
Britankuparomas (apxumeoBa) cuia. 3aKkoH Apxumena

4.8

[LitaBanue ten. BozmyxoriaBanue

4.9

[IpakTryeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bema
MOTPYKEHHOM B )KMIKOCTh YacCTH TeJIa.

Onpenenenrue  BBITAIKUBAIOUICH CWIbL, JEUCTBYIOIIEH
Ha TEJIO, IOTPYKEHHOE B )KUIKOCTD.

[IpoBepka  HE3aBUCUMOCTH  BBITAJKUBAIOIICH  CHUIIBI,
JIEVCTBYIOIIEH HA TEJIO B )KUJKOCTH, OT MACCHI TEJIa.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BHITAUIKABAIOIIEH
CWJIBI, JEHCTBYIONIEH Ha TEIO B JKUIKOCTH, OT OO0BeMa
MOTPY’KEHHOM B JKMJAKOCTh YAacCTH Te€Jla U OT IUIOTHOCTH
JKUJIKOCTH.

KoncrpynpoBanue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJIKU
U OIpPEJICIICHUE €€ IPy30I10bEMHOCTH

4.10

duznyeckue SBJICHUS B MPUPOJIE: BIUSHUE aTMOC(HEpPHOTO
JABJICHUS HA )KMBOM OPraHHU3M, IUIABaHUE PHIO

4.11

TexHuueckue  ycTpoilcTBa:  COOOLIAIOIIMECS  COCY.BI,
YCTPOMCTBO  BOJOMNPOBOJA,  TUIPAaBIMYECKUN  mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIIHOCTDb, OHEPT 4

5.1

Mexannueckas padbota
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5.2 Mexannueckast MOIHOCTh

53 [IpocTbie MEXaHU3MBI: pblYar, OJIOK, HAKJIIOHHAs MJIOCKOCTb.
IIpaBuino paBHOBeCHsI pplyara

54 [Tpumenenne mpaBuiia paBHOBECHS pbIdara K OJI0Ky

5.5 «3onoroe mnpaBuio» MmexaHuku. KoapduuueHT monae3Horo
nercTBug MexaHu3MoB. [IpocTele MexaHuU3Mbl B OBITY H
TEXHUKE

5.6 [ToTeHnmanbpHas SJHEPIUM Tena, MOAHIATOro Haj 3eMIIeh

5.7 Kunernueckas sHeprus

5.8 [Tonnass MexaHudeckas »HHEpPrud. 3aKOH  HU3MEHEHUS
U COXpaHEHUs] MEXaHUYECKOW SHEPIUU

59 [IpakTuueckue paboThI:
Onpenenenne pabOThl CUIIBI TPEHUS MPH PaBHOMEPHOM
JBUYKEHUU TeJa 10 TOPU30HTATBHOM MOBEPXHOCTH.
HccnenoBanue yciioBUii paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOW IITOCKOCTH.
N3yueHune 3aKk0Ha COXpPaHEHUsI MEXaHUYECKOM SHEPTUU

5.10 Du3nyeCKue ABJICHUS B IPUPOJIE: PblUary B TEJIC YEIOBEKA

5.11 TexHuueckue YCTPOMCTBA: phlyar, IIOJABUKHBIN U

HCHOI[BI/I}KHHﬁ 6J'IOKI/I, HaKJIOHHasA IINIOCKOCTb, IIPOCTBIC
MCXaHH3MBI B 6BITy
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8 KIIACC
IIpoBepsieMble nmpeaMeTHbIC Pe3yJbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl
Kon ITpoBepsiemble IpeIMETHBIE PE3YJILTAThl OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHUs
pe3yabTara
1.1 UCIIOJIb30BaTh IMOHATHSA
1.2 paznuyaTh SIBJICGHHSA 1O OINUCAaHUIO MX XapaKTepHbIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3HUYECKOE
SBJICHUE
1.3 pacno3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NYECKHX  SIBICHUU
B OKPY’KaIOLIEM MUpE, B TOM 4Hclie (U3NUECKUE SIBICHUS B IPUPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B YUEOHYIO, BBIIEIAThH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUN
1.4 ONKCHIBATh M3YYEHHBbICE CBOWCTBA Te€JI M (PU3NYECKHE SBJICHUS,
UCTOJb3ysl (PU3NYECKUE BEJIWYMHBI, IPU ONUCAHUM IPABHIBHO
TpakTOBaThb  (U3MYECKUNA  CMBICT  HUCIHOJB3YEMBIX  BEJIWYHH,
0003HaYEHUS U eIUHULIbI (PU3UUECKUX BEIMYUH, HAXOAUTb (POPMYIIbI,
CBA3BIBAIOLIME JIAaHHYI0 (U3WYECKYI0 BEJIWYUHY C JPYyTUMHU
BEJIMUYMHAMH, CTPOUTh TIpa@UKW  M3YYECHHBIX  3aBUCUMOCTEHN
(pu3nyecKuX BETUUYUH
1.5 XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl M3YYEHHBIE 3aKOHbI, NpPU 3STOM [JaBaTh CJIOBECHYIO
(opMyIMpOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4eCKOoe
BBIPAKEHUE
1.6 OOBSCHATH (PU3MUECKHUE IPOLECChl M CBOMCTBA TEJ, B TOM YHCIE
U B KOHTEKCTE CUTYyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH  [IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE
3 1-2 normyeckux MIAroB ¢ MOMOMIbIO 1—2 M3y4YEHHBIX CBOWCTBA
(u3MUeCKUX ABJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTHU
1.7 pelliaTh pacyeTHbhIE 3aJauv B 2 — 3 JEWCTBUS, MCIOJIb3YSl 3aKOHBI

U (GOpMYyJbl, CBS3bIBAIOIINE (PU3WYECKUE BEJIMYMHBI: HA OCHOBE
aHAJIN3a yCJIOBHUS 3aJla4yd 3aIlUChIBATh KPATKOE YCIIOBUE, BBISBIISTH
HEJOCTATOK JAHHBIX NJis PEIIeHHs 3aJaud, BbIOMpATh 3aKOHBI U
dbopMybl, HEOOXOIUMBIE NIJISi €€ PEIICHHS, MPOBOJUTH PAcUeThl H
CpaBHMBATh TMOJY4YEHHOE 3HA4YCHUE (PU3NUECKON BEJIUYUHBI C
U3BECTHBIMU JTaHHBIMU
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1.8

pacmo3HaBaTh HPOOJEMbI, KOTOPbIE MOXXHO PEIINTh MPU TOMOIIU
($u3HUECKUX METOJI0B, UCTIOJIb3Ys ONUCAHUE UCCIIEI0BAHUS, BBIICISATh
IIPOBEPSAEMOE NPEANOI0KEHNE, OLECHUBATh NPABUIBHOCTH MOpPsAJIKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JENATh BEIBOJBI

1.9

OPOBOAWTH ONBITBI MO  HAOMIONEHUIO  (DU3MUECKUX  SBICHHI
WM (QU3NYECKUX CBOMCTB Tel: (OPMYJIUPOBATH MPOBEPSIEMBIE
MPEANOJIOKEHNUs, COOMpaTh YCTAaHOBKY U3  MPEIJIOKEHHOIO
000pyI0BaHUsl, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBIMIOJIHATH MPSIMbIE HM3MEPEHUS C HKCIIOJb30BAHUEM AHAIOTOBBIX
MpUOOPOB U JATYMKOB (PU3UUECKUX BEJIMUUH, CPABHUBATH PE3YJIbTAThHI
U3MEPEHUH C y9eTOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH

1.11

IPOBOJUTH  HUCCJIEIOBAHME 3aBUCHMOCTH  OJHOM  (hHU3MYECKOM
BEJIMYMHBI OT JPYrod C MCIOJB30BAHUEM NIPSAMBIX W3MEPECHMM:
IUTAHUPOBATh HKCCIEAOBaHUE, COOUpPATh YCTAHOBKY W BBINIOJIHSTH
U3MEpEeHMs], Clleqysd NpPeUIOKEHHOMY  IUIaHy, (DUKCHpOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJI€ TaOMUL U IpadHKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEA0BAHUS

1.12

OPOBOJNUTh  KOCBEHHbIE  H3MEpPEHUs  (PU3MUECKUX  BEJIMYMH:
IJIAHUPOBATHh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIIBHYIO YCTaHOBKY,
ciaenys IpPEUIOKEHHOW HWHCTPYKLMM, W BBIUYKUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOMIOAaTh  MpaBWia TEXHUKHM  Oe3omacHOCTH mpu  pabore
¢ J1abOpaTOpHBIM 000PYI0BAHUEM

1.14

XapaKkTepu30BaThb MPUHLUIBl JEHCTBUS HM3YyYEHHBIX HPUOOPOB
U TEXHUYECKHX YCTPOMCTB C OMOPOM HAa HMX OINHCAHMS, UCIOJIb3YS
3HaHHWSA O CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXOAHUMBIE
(pu3HUecKre 3aKOHOMEPHOCTU

1.15

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U MU3MEPUTEIILHBIC
npuOOpBI 10 CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIIATH CXEMBbI
DNEKTPUYECKUX LENEd C TOCIENOBATENbHBIM W MNapaJIEIbHBIM
COEIMHEHUEM  DJIEMEHTOB, pasiuyas YCJIOBHbIE 0003HAYEHMS
AJIEMEHTOB JJIEKTPUYECKUX LEIEeN

1.16

NPUBOJUTH TPUMEpPHl (HAXOAWUTh WHQPOPMAIMIO O TMpPUMEpax)
MIPAKTUYECKOTO UCTIOIB30BaHus (PU3HMUECKUX 3HAHHUI B IIOBCETHEBHOU
KU3HU JJ1s1 o0ecrieueHus 0€30MacHOCTH MPU 00pallieHuu ¢ TpudopaMu
M TEXHUYECCKHMH  YCTPOMCTBAMH,  COXPAHCHHS  3JI0POBBSA
1 COOJIO/IEHNUS HOPM SKOJIOTHMYECKOTO TOBEJCHUS B OKPYKAIOIICH
cpene
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1.17

OCYIIECTBIISATh MOUCK MHGOpMAIUU (PU3HMUECKOTO COJAEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKIOIIMXCSH 3HAHUW M IYyTEM CpPaBHEHMS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIACNIATh HH(OpMAIHMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJOCTOBEPHOI

1.18

WCIOJIb30BaTh TMPU BBIMNOJIHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
HNOMYJISIPHYIO JIUTEPATYpy (U3UUECKOTO COJEP)KaHUS, CIPABOYHBIE
Marepuaibl, pecypcbl cetu VHTepHeT; BiIageTrs INpueMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusl MH(OpMAIMU U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC MICHbMEHHBIC U KPATKUE YCTHBIE COOOIICHUS,
00001mmass nHGOPMAIIUIO W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepkaHusi, B TOM YHCIE MYyOJUYHO TPEACTABIATh PE3YJIbTAThHI
MPOCKTHOW WJIM WCCIICIOBATEIBCKON JEATEIBHOCTH, TPU STOM
IPaMOTHO HCIIOJIb30BaTh W3YYCHHBIM TMOHSITHWHBIN ammapar Kypca
(u3HKH, COMPOBOXKIATh BHICTYTUICHHE MMPE3CHTAINCH

1.20

IIPU BBIMOJHEHUH YYCOHBIX MPOCKTOB M HUCCIICIOBAHUN (PU3HMYECKUX
MPOIIECCOB pacHpeAesisiTh O0S3aHHOCTH B TPYIIIIE B COOTBETCTBUU
C TIOCTaBJICHHBIMU 3ajJlayaMy, CJIEAUTHh 3a BBINOJHEHHUEM IlJIaHA
NEHCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHIUBATh COOCTBEHHBIN
BKJIQJl B JEATEIBHOCTh TPYMIIbI, BBICTPAUBATh KOMMYHHKATUBHOE
B3aUMO/ICHCTBUE, MPOSBIISAS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

Kon Kon IIpoBepsieMble 37IEMEHTBI COIEPIKAHUS
pasmena | dSIeMeHTa
6 TEIIJIOBBIE ABJIEHMA
6.1 OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUN

CTpoeHHus BemecTsa. Macca u pasmepsl MoOJIeKyJl. OTBITHI,
IIOATBEPKAAIOIIKNE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mogenu TBEpAOro, XUJIKOr0 U ra3000pa3HOTO COCTOSIHUM
BemecTBa. Kpucraminueckue u aMopgHbIe Tea

6.3 OObsicHEHUE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETHUECKOH TEOPUH

6.4 CmaumnBaHN€e U KaWJUISIPHbBIC SIBJICHUS

6.5 TermoBoe paclInpeHue U CxKATUE
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6.6 Temneparypa. CBsi3b  TemmepaTyppl CO  CKOPOCTBIO
TEIJIOBOTO JIBUYKEHHSI YaCTHULL

6.7 Buytpennsis sneprus. CrnocoObl M3MEHEHUS BHYTPEHHEU
SHEPTUU: TeIIonepeaya u CoBepuieHue padoThl

6.8 Buapl Temonepenauu: TEMIONPOBOJHOCTh, KOHBEKIHS,
U3JIy4EHHE

6.9 KonnuecTBo TeIOTHL. Y Ie/IbHAs TEINIOEMKOCTD BEIIECTBA

6.10 TenooOMeH W TEIJIOBOE  paBHOBecHE.  YPpaBHEHHUE

TEIJIOBOro OajlaHca

6.11 [InaBneHre W OTBepj/ieBaHUE KPHUCTAUIMUYECKUX BEIIECTB.
VY nenpHasA TEIUIOTA IUIABJIEHUS

6.12 [TapoobpazoBanue u koHaeHcamnus. Mcnapenue. Kunenue.
VnaenvHast TemioTta  mapooOpa3oBaHUA.  3aBUCHUMOCTh
TEeMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BrnaxuocTts Bo3ayxa

6.14 DHeprus TOIUIUBA. Y JebHas TEIJI0Ta CTOPAHUS

6.15 [TpuHIMIBEI paboTe! TemnoBbix asurarenei KIIJ remioBoro
nBuratens. TennoBble ABUTaTeNd W 3alATa OKPYKAIOUIEH
cpensl

6.16 3aKOH COXpaHEHHMsI U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX
nporieccax

6.17 [IpakTuueckue paboThI:

OnbIThl IO OOHAPYKEHHUIO JEHCTBHUS CHUJI MOJEKYJSIPHOTO
IPUTSKEHUS.

OnbITHl MO BBIPAIMBAHUIO KPUCTAJUIOB MTOBAPEHHOW COJIA
WM caxapa.

OnpIThl IO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUs ra3os,
KUIAKOCTEN U TBEPbIX TEI.

Omnpenenenue qaBiaeHUs BO3yXa B OaIOHE MINPHULIA.
OneITbl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  JaBJICHMS
BO3/yXa OT €ro 00beMa U HarpeBaHUs WIN OXJIaXKICHUSI.
IIpoBepka TUIIOTE3bl JIMHEWHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKMJIKOCTH B  TEPMOMETPHYECKOH  TpyOKe
OT TEMIIEpaTypPHI.

HabGntonenne uW3MeHEHUs BHYTPEHHEH OHHEpruM Tela
B pe3yJIbTaTe Terionepenads u paboThl BHEITHUX CHIL.
UccnepnoBanue sgBiE€HHS TEIJIOOOMEHAa NpPH CMEUIMBAaHUU
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XOJIOJHOM U TOPsTYE€N BOJIBI.

OnpeneneHrne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJAOMU
pU TEITIO0OOMEHE C HArpeThIM METAINTMYECKUM LIUITUHIPOM.
OnpeneneHne  yIenbHOM — TEIUVIOEMKOCTH  BEIIECTBA.
Hccenenosanue npounecca UCIapeHHUs..

OnpeneneHne OTHOCUTEIBHOM BIIAJKHOCTH BO3AyXa.
Onpenenenne yneabHON TEIUIOTHI IUIABJICHUS JIbIA

6.18 @dusnyeckne SABJIECHUS B IPUPOAE: MOBEPXHOCTHOE
HATsDKEHUE U KallWJUIAPHBIC SIBIICHUS B TIPUPOJIE, KPUCTAILIBI
B mnpupone, usnydenne ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl; 00pa3oBaHUe pOCHI, TyMaHa, MHEsl, CHEera

6.19 Texnuueckue  yCTpPOWCTBA:  KamWUIAPBI,  MPUMEPHI

UCIIOIb30BaHUsl KPHUCTAJUIOB, JKUAKOCTHBIM TEPMOMETD,
NaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,
TUTPOMETPBI, NCUXPOMETP, MapoBasi TypOHHA, IBUTATEINb
BHYTPEHHETO CTOpPaHUs

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus tei. J[Ba poja 3JIeKTPUYECKHUX 3apsI0B

7.2 B3anmoneiictBue  3apsokeHHbIX  Ten.  3akoH  Kyrona
(3aBUCUMOCTh CHUJIBI B3aMMOJICHCTBUS 3apSKEHHBIX TeJ
OT BEJINYMHBI 3aPsII0B U PACCTOSIHUS MEXKTY TEIAMM)

7.3 DnekTpudeckoe mnojie. HanpsKeHHOCTh 3JIEKTPUYECKOTO
nosig. [lpuHuun cynepno3uuuu 3JIEeKTPUYECKUX TOoJIeh
(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocurenu  snexkTpuyeckux  3apsioB.  DJIEMEHTapHBIN
anexktpuueckui 3apsan. Crpoenune aroma. [IpoBogHUKM U
IUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUsI AJIEKTPUUECKOTO 3apsiia

7.6 DNEeKTPUYECKUM TOK. YcnoBus CYILIECTBOBAHUS
ANEKTPUUECKOro ToKa. ICTOYHMKY MOCTOSIHHOTO TOKA

7.7 JIeHcTBUS 2JIEKTPUYECKOT0 TOKa (TEIIOBOE, XUMUUYECKOE,
MarHuTHOE). DIEKTPUYECKUNA TOK B KUIKOCTAX U razax

7.8 Onekrtpruyeckass nenb. Cwia  TOKa.  DJIEKTPUYECKOE
HanpsKEHUE

7.9 ConpoTuBieHUE MPOBOJHUKA. ¥YJIEIBHOE COMPOTUBIICHUE

BCIICCTBA
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7.10 3akon OMa Jy1s y9acTKa Ienu

7.11 ITocienoBarennpHOE u MapajuiesIbHOE coeTUHEHIE
MIPOBOIHUKOB

7.12 PaboTa 1 MOITHOCTB 3JEKTPUYECKOTO TOKA. 3aKoH [[xoys-
Jlenma

7.13 DNeKTpuueckue Uenu MW MNOTPeOUTeNH DIEKTPUYECKOU
sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 IlocTrostHabIe MaruuTthl. B3auMmoaelcTBHE ITOCTOSHHBIX
MarHUTOB

7.15 MarnuTtHoe nojie. MaroHutHoe 1oJie 3eMJIM U €T0 3HaUeHUE
JUTA )KU3HHU Ha 3eMiie

7.16 OnbiT OpcTena. MarHuTHOE MOJIE AJIEKTPUUYECKOTO TOKA.
[IpumeHeHue 31EKTPOMAarHUTOB B TEXHUKE

7.17 JleicTBE€ MAarHMUTHOTO TMOJISI Ha MPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSIHHOTO TOKa. Mcmnosib3oBaHue
3JIEKTPOIBUTATEIIECH B TEXHUYECKUX YCTPOMCTBAX
U Ha TPaHCIIOPTE

7.18 OnbiTel @apaned. SABiaeHUE AIEKTPOMArHUTHOW WMHIYKIUH.
[IpaBuiio Jlenna

7.19 Onekrporeneparop. CrnocoObl MOTYYEHUS AIEKTPUUECKOU
SHEPTUH. DNEKTPOCTAHIIMHM Ha BO30OOHOBIISIEMBIX HCTOYHHKAX
SHEpruu

7.20 [IpakTuueckue paboThI:

OnpITel 110 HAOIIOJACHUIO DJICKTPU3AIMH TEI HHIYKIHCH
Y TIPUA COTMIPUKOCHOBEHHH.

HUccnenoBanue JICUCTBUS AJIEKTPUYECKOTO OIS
Ha IPOBOJIHUKH U IUIJIEKTPUKHU.

COopka u mpoBepka pabOTHI DJIEKTPUUYECKOM  IIEIHU
IMOCTOSIHHOT'O TOKa.

N3mepenune u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryimpoBaHUe HAMPSIKEHUS.

HccnegoBanne 3aBUCHUMOCTH CHUJIbI TOKA, WAYIIETO YEpPE3
pE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA M HAINPSIKCHUSA
Ha pe3UCTope.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO
CONPOTHUBJICHUA MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAIN
MOINEPEYHOr0 CEYEHUS U MaTepuaa.
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[IpoBepka MpaBUiIa CIIOKEHUS HaIpsKEHU N
IIPU MOCJIEI0BATEIIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mpaBwia Jjisi CWJIBI TOKA TMPH MNapalieibHOM
COEJIMHEHUHU PE3UCTOPOB.

Onpenenenre pabOThI AJIEKTPUISCKOT0 TOKA, UIYIIETO yepes
pe3ucTop.

Onpenenenue MOIITHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJICJIIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEpE3
JIAMIIOYKY, OT HAIPsOKEHUS Ha HEH.

Onpenenenue K111 HarpeBaTens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS ITOCTOSTHHBIX
MAarHuTOB.

N3ydeHne MarHuTHOTO TMOJISI TIOCTOSTHHBIX MarHUTOB IIPU UX
00bETMHEHUY U pPa3JIeJICHUH.

Hccnenosanune JNEUCTBUSA AIEKTPUYECKOTO TOKa
HA MarHUTHYIO CTPEJIKY.
OneITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI

B3aUMOJICMCTBUS KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA
Y HAIPaBJICHUS TOKA B KaTyLIKE.

N3yyenne AelCTBMS MArHUTHOTO MOJISI HAa MPOBOJHUK C
TOKOM.

KoHctpyrpoBanue u uzyueHue padoThl JIEKTPOABUTATEIIS.
N3zmepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITbl IO MCCIEIOBAHUIO SIBICHUS JJIEKTPOMATHUTHOMU
VHYKLWHN: VICCIIEIOBAHUE U3MEHEHUN 3HAYCHHUS
Y HapaBJICHUS! MHAYKIIMOHHOTO TOKa

7.21 @usnueckue SBICHUS B IPUPOLE: DIEKTPUUECKUE SBICHUS
B arMmoc(depe, IIEKTPUYECTBO JKUBBIX  OpPraHU3MOB,
MarHuTHOE 1osie 3eMiu, Apen( MoIoCcoB, POJb MAarHUTHOTO
IIOJISL TS )KU3HU Ha 3eMJie, OJSIPHOE CUSTHUE

7.22 TexHuueckue yCTpPOMCTBA:  DJIEKTPOCKOI, aMIEepMETP,

BOJIBTMCTpP, PpC€oCTaT, CUCTUYHK SHeKTpH‘{eCKOﬁ OHCPIUHU,

AJIEKTPOOCBETUTENBHBIE pUOOPHI, HarpeBaTelbHbBIE
AIIEKTPONPUOOPHI (mpumepsr), AJIEKTPUUECKHUE
NPEIOXPAHUTENH,  DJIEKTPOMArHUT,  DJIEKTPOJBUTATEIb

IMOCTOAHHOI'O TOKa, reHCpaTop MOCTOSAHHOI'O TOKA
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9 KITACC
IIpoBepsieMble nmpeaMeTHbIC Pe3yJbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl
Kon ITpoBepsiemble IpeIMETHBIE PE3YJILTAThl OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHUs
pe3yabTara
1.1 UCIIOJIb30BaTh U3yYECHHBIE TOHATHUS
1.2 paznuyaTh SIBJICHHSA 1O ONUCAaHUI0O MX XapaKTepHbIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOE
SBJICHUE
1.3 pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKUX  SIBICHUU
B OKpY’KalolIeM MHUpE, B TOM 4Kciie (PU3HUECKUE SBJICHUS B PUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATD
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUN
1.4 ONKCHIBATh M3YYEHHBbICE CBOWCTBA Te€JI M (PU3NYECKHE SBJICHUS,
UCTOJb3ysl (PU3NYECKUE BEJIWYMHBI, IPU ONUCAHUM IPABHIBHO
TpakTOBaThb  (U3MYECKUNA  CMBICT  HUCIHOJB3YEMBIX  BEJIWYHH,
0003HaYEHUS U eIUHULIbI (PU3UUECKUX BEIMYUH, HAXOAUTb (POPMYIIbI,
CBA3BIBAIOLIME JIAaHHYI0 (U3WYECKYI0 BEJIWYUHY C JPYyTUMHU
BEJIMUYMHAMH, CTPOUTh TIpa@UKW  M3YYECHHBIX  3aBUCUMOCTEHN
(pu3nyecKuX BETUUYUH
1.5 XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl M3YYEHHBIE 3aKOHbI, NpPU 3STOM [JaBaTh CJIOBECHYIO
(opMyIMpOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4eCKOoe
BBIPAKEHUE
1.6 OOBSCHATH (PU3MUECKHUE IPOLECChl M CBOMCTBA TEJ, B TOM YHCIE
U B KOHTEKCTE CUTYyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH  [IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE
U3 2-3 JOTrMYEeCKHUX IIAroB ¢ MOMOMIbIO 2—3 W3YYEHHBIX CBOWCTBA
(u3MUeCKUX ABJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTHU
1.7 pemaTh pacyeTHble 3ajaud (omuparolmuecss Ha cucremy u3z 2-3

ypaBHEHMI), WCIONb3ys 3aKOHBI H (OpPMYIbI, CBS3BIBAIOIINE
¢u3nyeckue BENMYMHBL: Ha OCHOBE aHaluM3a YCJIOBHS 3aJayu
3allMCBIBATh  KPAaTKOE€ yCJIOBHUE, BBIABIATH  HEAOCTAOIIUE WU

M30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIIBI, HEOOXOANUMBIC
JUTSL PEIICHUs, MPOBOAWTH PACUEThl U OICHWUBATH PEATUCTUIHOCTH
MIOJTyYE€HHOTO 3HAUCHUST (PU3HUECKON BEITNIMHBI
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1.8

pacmo3HaBaTh NPOOJEMbI, KOTOPBIE MOXHO PEIIMTh MpPU MOMOIIU
(GuU3HUECKIX METO/I0B, UCIOJIb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIICISTh
IIPOBEPSAEMOE TIPEANOJI0KEHNE, OLIEHUBATh IPABUIBHOCTH IOPSAKA
MPOBEJICHNSI MCCJIEAOBAHUsA, [J€JaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB

1.9

OPOBOJUTH  ONBITBI MO HAONIONECHUIO  (PU3MYECKUX  SBJICHUHN
WM PU3NYECKUX CBOMCTB TEJ: CAMOCTOATEIBHO COOMPATh YCTAHOBKY
U3 N30BITOYHOTO Habopa 000PYIOBaHHUS, OMUCHIBATH XO/1 ONBITA U €r0
pe3ynbTaThl, ((OPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTh TIPU HEOOXOAUMOCTH CEPHUI0 TMPSMBIX H3MEPECHH,
ompenesissi CpellHee 3HAaueHUE H3MepseMoi BelMuuuHbl ((POKycHOE
paccTosiHie coOuparoield JIMH3bI), 000CHOBBIBaTh BBIOOP crocoba
u3MepeHus (U3MEpPUTEIBLHOr0 Mpudopa)

1.11

IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH C
WCIIOJIB30BAaHUEM MPSAMBIX M3MEPEHUN: IUIAHUPOBATH MCCIEAOBAHUE,
CaMOCTOATENIbHO COOUpaTh YCTAHOBKY, (PUKCHUpOBATh pPe3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJEC TaOIHII
U TpaMKOB, 1€7aTh BBIBOBI IO PE3yJIbTaTaM UCCIIEI0BaHUS

1.12

IPOBOJUTh  KOCBEHHBIE  M3MEpPECHHUS  (U3UYECKUX  BEJIMYMH:
TUTAHUPOBATh U3MEPEHHUsI, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIIOJHATh HW3MEPEHUS, CIEAYs MPEIJIOKEHHON WHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI WU AHAIM3UPOBATh IOJYYEHHBIE
pEe3yNbTATHI C YYETOM 3aJaHHOU NOTPEIIHOCTH U3MEPEHUN

1.13

coOnoAaTh  MpaBUja TEXHUKM  0O€30MacHOCTH  mpu  paboTte
¢ J1abOpaTOpHBIM 000PYI0BAaHUEM

1.14

pasznuyaTh OCHOBHBIE NPHU3HAKH W3YYEHHBIX (PU3UYECKHX MOJENei:
MaTepuaibHasi TOUKa, a0COIOTHO TBEPOE TEJIO, TOUEUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMAa, HYKJIOHHAs
MOJIEJIb AaTOMHOTO s11pa

1.15

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS U3YYEHHBIX HPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX OIMUCAHHUs, UCIIOIb3Ys
3HaHHA O CBOMCTBaX (PU3MYECKUX SBICHHUM U HEOOXOAUMBIE
(du3nueckre 3aKOHOMEPHOCTU

1.16

WCIIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PUCYHKH H3yYECHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENBHBIX npudOpOB U
TEXHOJIOTMUECKUX TPOLIECCOB MPU PEUICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4y, ONTUYECKUE CXEMBI JJIs MOCTPOCHUS N300PAKEHUN B IJIOCKOM
3epKajie 1 coOduparoiien JuH3e

79



®denepanbHas padouas nporpamma | dusmuka. 7-9 kimaccel (0a30BbIH YPOBEHB)

1.17

MPUBOANTh TPUMEPHl (HAXOAWTh WHGOPMAIIMIO O TMPUMEpax)
PAKTUYCCKOTO UCTIOJIb30BaHMS (PU3MUCCKUX 3HAHUH B IIOBCETHCBHOM
KU3HU JIJ1s1 o0ecriedeHus: 0€30MacHOCTH MPHU 00paIlieHuu ¢ mpudopamu
U TEXHUYCCKUMU  YCTPOWCTBAMH,  COXPAHCHHS  37I0OPOBBS
M COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO TOBEJCHUS B OKpY)KArOIIeH
cpene

1.18

OCYIIECTBIIATh MOUCK MHPOpMALUU (PU3UUECKOTO COJAEPKAHUS B CETH
WNuTepHer, caMOCTOATENbHO (POPMYIUpPYS TOUCKOBBIA  3ampoc,
HaXOIUTh IYTH  ONPEACIEHUS  JOCTOBEPHOCTH  IOJYyYEHHOU
uH(pOpMallMl Ha OCHOBE MMEIOIIMXCS 3HAHUU M JOMOJHUTEIbHBIX
HMCTOYHHUKOB

1.19

UCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YE€OHBIX 3aJlaHUN  HAy4YHO-
NOMYJISIPHYIO JTUTEPATYpy (U3UUYECKOTO COJEP>KaHUS, CIPABOYHBIE
Marepuanbl, pecypcbl cetu VHTepHeT, BlIaneTh NpUEeMaMHu
KOHCIIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMK U3 OJTHON
3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE TUCBMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE MH(GOpPMAIMU U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
comepkaHusi, MYOJIMYHO TPEACTABIATh PE3YyIbTaThl MPOCKTHOM
WIM HCCIIEIOBATEIILCKOM JIESITENBbHOCTH, IPU ITOM TPaMOTHO
HCMOJIb30BaTh U3YUYECHHBIN NOHATUMNHBIN aIllapaT U3y4aeMoro pas3aeia
GUBUKM U CONMPOBOXJATh BBICTYIUICHUE MPE3EHTALUEH C y4eToM
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

MIPU BBITIOJIHCHUH yYE€OHBIX MPOEKTOB M MCCIEAOBAHUN (DU3UIECKUX
IPOLIECCOB paclpenensaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBHUU
C TOCTaBJICHHBIMHM 3aJa4yaMH, CJIEAUTh 34 BBINOJHEHUEM IUIaHA
NEeUCTBUIN U KOPPEKTUPOBATH €r0, aJICKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIaJ B JAEATEIbHOCTb TPYIIIbI, BBICTPAUBaTh KOMMYHHKATHBHOE

B3aUMOJICUCTBUE, MPOSBIISISE TOTOBHOCTh Pa3pemiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1€MEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbie 31EMEHTHI COAEPKAHUA
pasaena | 3JIEMEHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 Mexannueckoe ABUxkeHUe. MatepuanbHas Touka. Cucrema
oTcuera
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8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEPHOE PSIMOIMHENHOE IBUKEHUE

8.4 HepaBHomepHOe mnpsMoinnHeiHOe aBHkKeHUE. CpenHss
U MIHOBEHHAas CKOpPOCTb Teja TIpU HEPAaBHOMEPHOM
JIBYKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKEHUE

8.6 CBo0Ooanoe nmagenne. OnbITe! ["anuines

8.7 PaBHOMepHOE 1BM)eHME MO OKpyKHOCTU. [leproa n yacrora
oOparieHus. JInnennas u yriaoBas CKOPOCTH.
LlenTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepBeiit 3akoH HproToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akoH HeroTOoHA

8.11 [IpuHUMD CyIepIO3ULINKU CUIT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cuuta TpeHUs: CHIIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUSI TTOKOS,
JpYyTYe BUbI TPEHUS

8.14 Cuiia TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHUE
cBOOOHOrO MaIeHUs

8.15 JIBwxenue mianer BOkpyr Comnna. IlepBas xocMmuueckas
cKopocThk. HeBecoMOCTh U EpErpy3Ku

8.16 PaBHOBecue MmaTepHalibHOM TOYKH. AOCOJIOTHO TBEPAOE
TEJIO

8.17 PaBHOBecue TBepAoro Tenma C  3aKpPEIUICHHOM  OChIO
BpameHus. MoMmeHT cuibl. LleHTp TshkecTn

8.18 Nmnynec Tena. I3MeHnenne umiynbca. IMITynbC CHIIbI

8.19 3aKOH COXpaHEHUS UMITYJIbCA

8.20 PeaktuBHOE NBUXKEHUE

8.21 Mexanudeckas paboTa U MOIIHOCTb

8.22 Pabota cun Tsxectd, ynpyroct, TpeHus. CBsi3b SHEPIUH
U paboTHI

8.23 [TorennmanpHas SHEprus Tena, HOAHATOrO HaJl TOBEPXHOCTHIO

3eMitn

81



®denepanbHas padouas nporpamma | dusmuka. 7-9 kimaccel (0a30BbIH YPOBEHB)

8.24

[ToreHunanbHas SHEPrUs CKATOU MPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU

8.26

3aK0OH COXpaHEHUSI MEXaHUYECKON SHEPTUU

8.27

[IpakTuueckue paboThI:
WTH IBYDKCHHUSI TIAPUKA 110 HAKJIOHHOW TJIOCKOCTH.

JABHXXCHHMU 110 HAKJIOHHOM MJIOCKOCTH.
HCCJ’I@I{OBaHI/IG 3aBUCHUMOCTH IIYTHU OT BPCMCHHU

CKOpPOCTH.

BPEMEHH OJIMHAKOBBI.
OT CUJIBI HOPMAJILHOTO JIABJICHUS.
Onpenenenre k03P GULIMEHTA TPEHUS CKOJIbKEHHUS.

Ornpenenenne KeCTKOCTH NPYKHUHBI.

JABMXXCHHU TCJIA I10 FOpHBOHTaHBHOﬁ ITOBCPXHOCTH.

OJIOKOB

OnpeneneHue CpelIHEN CKOPOCTH CKOJIbXEHUsi Opycka

OnpeneneHne yCKOpPeHMsI Telna IIPH PABHOYCKOPEHHOM

Opyd  PAaBHOYCKOPEHHOM  JBMXKEHUM 0O€3  HadalbHOU
[IpoBepka TruUMOTE3bl: €CAUM MPU  PABHOYCKOPEHHOM
JIBMKEHUU 0€3 Ha4aJIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK Psiji

HCUCTHBIX YHUCCI, TO COOTBCTCTBYIOIIHNC IIPOMCIKYTKHU

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHJIBI TPCHHUA CKOJIbXCHUA

Omnpenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM

Ompenenenrve pabOThl CUJIBI YNPYTOCTH TMPU TOJAbEME
rpy3a C HCHOJIb30BAHMEM HEIMOJBHKHOTO U IOJIBUKHOIO

8.28

ABUKCHHUC JKUBBIX OPraHu3MOB

dusuueckue SBICHUSA B IIpupoaAc: IMPHIMBbBI W OTJIMUBEI,
ABMOKCHHC IIJIAHCT ConneuyHom CUCTCMBI, PCAKTHUBHOC

8.29

IIOJIO’KEHHUSI, PACCTOSIHUSA U YCKOPEHUSI, PAKETBI

TexHunueckue YCTPOMCTBA: CIIUAOMETD, JaTYUuKHU

MEXAHNYECKUE KOJIEBAHM A 11 BOJIHBI

9.1 KonebatenbHoe naBmwxeHue. (OCHOBHBIE XapaKTEPUCTHUKU
KOJIeOaHUM: TIEPUO/I, HACTOTA, aMIUIUTY 1A

9.2 MareMatudyeckui U NpyKUHHbIN MasTHUKU. [IpeBpamienue
SHEPTUU MPHU Kos1eOaTeTbHOM JIBKCHUH

93 3aryxapomue KoneOaHus.  BbIHyXIeHHbIE  KojeOaHUs.

Pesonanc
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94 Mexannueckne BOJHBL. CBONMCTBA MEXaHMYCCKHX BOJIH.
[IpogonbHble W TOMEpPEeYHbIC BOJHBI. J[TMHA BOJIHBI
U CKOpPOCTh €€ paclnpocTpaHeHHUs. MeXaHW4YeCKHe BOJIHBI
B TBEPJIOM TeJie, CEHCMHUYECKUE BOJIHbI

9.5 3ByK. ' poMKOCTBH 1 BbIcOTa 3ByKa. OTpakeHuE 3ByKa

9.6 NHppa3Byk U yapTpa3ByK

9.7 [IpakTuyeckue padbOTHI:
Onpenenenue JaCTOTBI a nepuo/ia KoJieOaHuit
MaTEeMaTUYECKOr0 MasTHHKA.
Omnpenenenre 9acTOThl U EPHOJIA KOJICOAHUN TIPYKUHHOTO
MasITHHUKA
HccnenoBanue 3aBUCHUMOCTH nepuojaa KoJIcOaHUM
MOJABEUIEHHOT'0 K HUTHU I'Py3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH nepuoAa  KoJieOaHMA
NPY>KMHHOTO MasTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBHCHUMOCTH nepuojaa KoneOanuit
rpy3a, IIOJBEIIEHHOT0 K HHUTH, OT MacChl TIpy3a
1 )KECTKOCTH MPY>XKUHBI. VI3MepeHne yCKOpeHus: CBOOOTHOTO
MaJCHUS

9.8 @du3nUecKrue SBICHUS B TMPUPOJIC: BOCIPUSITHE 3BYKOB
KUBOTHBIMH,  3EMJIETPSICEHUE, CEUCMUYECKHE  BOJIHBI,
IlyHaMH, X0

9.9 TexHudeckue  yCTpOMCTBA:  3XOJIOT,  MCIOJb30BAaHHE

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1IOJIE N SJIEKTPOMATI'HUTHBIE BOJIHbI

10.1 DNEKTPOMAarHuTHOE TMoJie. DJIEKTPOMArHUTHBIC  BOJIHBIL
CBoiiCTBA PEKTPOMATHUTHBIX BOJH

10.2 [ITxaa 31EKTPOMarHuTHBIX BOJIH

10.3 OnektpoMaruuTHass mnpupoaa cBera. (CKOpOCTh  CBeTa.
BosHOBBIE CBOMICTBA CBETA

10.4 [IpakTrueckue paboThI:
N3yyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBIO
MOOMJIBHOTO TenedoHa

10.5 ®dusnvecKue SBJICHUS B MPUPOJIC: OMOJOTHYECKOE ACHCTBUE

BUJIUMOTO,  yJIbTPaUOJIETOBOIO W  PEHTTEHOBCKOIO
W3IIyYEHUN
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10.6 Texanueckue YCTPOKCTBA: VICIIOJIb30BAaHNE
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBas moaenb cBera. MictouHuku cBeTa
11.2 [IpssMonMHENTHOE pacIPOCTPAHEHUE CBETA
11.3 Otpaxkenue cBera. [1mockoe 3epkaiio. 3akOH OTpakKeHUs CBETA
11.4 [Ipenomnenue cBera. 3akoH mnpesiomieHus ceeta. [lomHoe
BHYTpPEHHEE OTpaKE€HUE CBETa
11.5 JIunza. Xon nydeit B JIMH3E
11.6 Ontuueckass ~ cucrteMa  (oroammapara,  MHKpPOCKOMa
U TeJEeCKOoIa
11.7 I'na3 KaK ONTHUYECKAs cucrema. bim3opykocTh
U JaJIbHO30PKOCTh
11.8 Paznoxenue Oenoro cera B cnektp. OnbiTel HbloTOHA.
CrnoxeHue crieKTpaibHbIX IIBETOB. /lucnepcust cBera
11.9 [IpakTruueckue paboThI:
UccnenoBanne 3aBUCHMOCTH YIjla OTPaKEHHUS CBETOBOTO
Jy4da OT yTJjia MaJIeHus.
N3yuenne XapakTepUCTUK HM300paKeHUs MpeaMeTa B
TUIOCKOM 3€pKaje.
UccnenoBanne 3aBUCHUMOCTH yIJla TIPEJIOMIICHHUS] CBETOBOTO
Jy4da OT yriia MaJIeHus] Ha TPaHUIIE «BO3yX — CTEKIION.
[Tonyuyenue n300paxeHuit ¢ TOMOIILI0 COOUPAIOIEH JIUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI
coOuparome JTUH3bIL.
OnbITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.
OnpITel 1O BOCHPUATHIO I[BETA NPEIMETOB IMpU UX
HaOJII0JICHUH Yepe3 [IBETOBbIE (DUIIBTPHI
11.10 dusnyecKue sBJIeHUA B mpupoe: 3atMeHus ComnHiia u JIyHsl,
I[BeTa TEJI, ONTHYCCKHE SBJIICHHS B arMocdepe (IBeT Heba,
pedpakuus, pagyra, MUPax)
11.11 TexHUYeCKHe yCTPOMCTBA: OYKH, MEPHUCKOI, (oToanmapar,
ONTUYECKHE CBETOBOJIBI
12 KBAHTOBBGIE ABJIEHUA
12.1 Omneitel Pezepdopaa u miianerapHas Mojens atoma. Mojenb
aroma bopa
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12.2 HUcnyckanne u MOMJIOLIEHWE CBETa aToMoM. KBaHTHL
JIuHenyaTple CIIEKTPHI

12.3 PanunoaktuBHOCTH. ANlb(a-, 6eTa- U raMmMa-u3IIydeHUs

12.4 Crpoenue aromHoro sifipa. HykinoHHast Mojiesib aTOMHOIO
sapa. U3oTormsl

12.5 PagnoaktuBHbeie npeBpamenus. llepuon  momypacnana
ATOMHBIX sIIEP

12.6 SnepHpie peakuuu. 3aKOHbBl COXPAHEHUSI  3apsAJI0BOrO
¥ MaccOBOI'0 YHCEI

12.7 DHeprus CBsI3M aTOMHBIX siaep. CBs3b MAacChl U SHEPTUHU

12.8 Peakuun cuntesa u nenenus saep. Mcrounuku sHepruu
CoJHIia ¥ 3B€3]

12.9 Snepnas sHepreTuka. J[eMcTBUE paHOAKTUBHBIX U3TyYCHUN
Ha KUBbIC OPTaHU3MBbI

12.10 [IpakTuueckue paboTHI:
Habntonenue  CIUIOMIHBIX W JIMHEMYAThIX  CHEKTPOB
U3ITyYEHHUS.
UccnenoBanue TpPEeKOB: U3MEPEHUE DHEPrUM  YaCTHIIbI
10 TOpMO3HOMY ITyTH (110 hoTorpadusim).
N3mepenune pagroakTuBHOTO (hOHA

12.11 du3nyecKkue  SBJICHHS B TIPUPOAE:  €CTECTBEHHBIN
PaIMOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PATHOAKTHBHOE
U3IIyYEHUE IPUPOIHBIX MUHEPAJIOB, NENCTBUE
paIuOaKTUBHBIX U3Ty4YCHUN HA OpTraHu3M YeIoBeKa

12.12 TexHuyeckne ycTporucTBa: CIEKTPOCKON, WHINBUILY AIbHBIN

AJO3UMCTP, KaMCpa Bunbscona

85



®denepanbHas padouas nporpamma | dusmuka. 7-9 kimaccel (0a30BbIH YPOBEHB)

INEPEYEHDb (KOJJUPUKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM
IMMPOBEPSIEMbIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHON TPOT'PAMMbBI OCHOBHOT'O
OBIIEIO OBPA3OBAHUS Y SJIEMEHTOB COJAEP)KAHUS 1O ®PU3UKE

Jlis mpoBeieHHsI OCHOBHOTO TOCYAApCTBEHHOrO 3K3aMeHa no (u3uke (maiee —
OI'D no ¢u3uke) ucnoiabzyercss nepeueHb (KoaupukaTop) MpoBeEpsieMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 0Opa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOILIETO
o0pa30BaHMsI U YJIEMEHTOB COJEP/KAHUS.

IIposepsiembie Ha OI'D no pu3nke TpedOBaAHMS K Pe3yJIbTATAM 0CBOEHMSI OCHOBHOM
o0pa3oBaresibHON MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM 6a30BOT0
[IPOBEPSAEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMBbl
TpeOOBaHUS OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe PI'OC
1 [Tonumanue ponu GU3NKK B HAYYHON KapTUHE MUPA;

c(hopMUPOBAHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TT03HABAEMOCTH SIBJICHUI IPUPOBI, O POJIU HKCIIEPUMEHTA B DU3HKE,
0 CUCTeMOO0Opa3yIoIieit poiu GU3NKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH, 00 IBOIIOLUH (DU3NUECKUX 3HAHUN U UX POJIU
B LEJIOCTHOM €CTECTBEHHOHAy4YHOM KapTUHE MHpaA, O BKIAJAC
POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHUE HAYKH,
O0OBSCHEHHE TPOIECCOB OKPYKAIOIIET0 MHUPA, Pa3BUTHE TEXHUKHU
Y TEXHOJIOTUH

2 3HaHUA O BUAAX MaTepuu (BELIECTBO W IMOJIE), O JABMXKEHHUU KaK
cnoco0e CyIecTBOBaHUS MaTepuu, 00 AaTOMHO-MOJIEKYJIIPHOU TEOPUU
CTpOCHHMsI BEUIeCTBa, O (U3NYECKON CYITHOCTHU SIBJICHUN MPUPOIIBI
(MEeXaHUYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
yYMEHHE pa3indaTh SBJICHUS 110 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB
M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3MUECKOE
SBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHUE U3yUYEeHHBIX (DU3HMUECKUX SBICHUMA
B OKpPYXXaloIlleM MHpE, BBIICNAS UX CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaAKK)

3 Bnanenue ocHoOBaMM MNOHATUMHOIO armapara U CUMBOJIMYECKOTO
sI3bIKa (PU3WKY Y UCTIOJIB30BAHUE UX JIJIS pEIIeHUs YIeOHBIX 3a1a4;
YMEHUE XapaKTEepU30BaTh CBOMCTBA T, (U3UYECKUE SBIICHUS
U TPOIECChl, UCHONB3Yys (yHIAMEHTaIbHBIE U OMIIMPUIECKHUE
3aKOHBI
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VYMeHue onuchIiBaTh N3Y4YCHHBIC CBOMCTBA TE€JI U (1)I/I3I/I‘-I€CKI/IG SABJICHUS,
HCIIOJIBb3YA Cl)I/ISI/I‘-IeCKI/Ie BCJINYHMHBI

Brnagenne ocHOBaMH METOJOB HAyYHOTO TIO3HAHUS C YYETOM
COOJTFOICHHS TTPaBWIT OE30TIACHOTO TPyAa:

HaOmo/ieHne  (PU3UYECKUX  SBJICHUN: YMEHHE CaMOCTOSITEIBHO
coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY W3 JaHHOTO Habopa
000pyI0BaHUS 110 MHCTPYKIIMH, OIMCHIBATH XOJI OIbITa M 3aIUCHIBAThH
€ro pe3yJIbTaThl, POPMYITHUPOBATH BHIBOIHI,

MPOBEICHHE MPSMBIX M KOCBEHHBIX H3MEPEHUHN (PU3NUECKIX BEITHMYHH:
YMECHHE IUTAaHUPOBATh HW3MEPEHHUS, CaMOCTOSTEIILHO CcoOMpaTh
AKCIIEPUMEHTAILHYI0 ~ YCTAHOBKY [0 HMHCTPYKIIUH, BBIUUCIATH
3HAYCHHUE BEIIMYWHBI M aHAIM3UPOBATh TOJYYCHHBIC PE3YIbTATHI
C YUETOM 3aJJaHHOW MOTPEITHOCTH PE3yIbTaTOB H3MEPEHUH;
MPOBEJICHUE  HECIOXKHBIX  DKCIEPUMEHTAIBHBIX  HCCIIEIOBAHUI;
CaMOCTOSITEILHO ~ COOMpaTh  AKCIICPUMCHTAJIBHYI0  YCTAaHOBKY
U TPOBOJUTH HCCIENOBAaHUE MO HMHCTPYKIUH, MPEACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3WYCCKUX BEITUYMH B BHJIC TaOJHII
U TpadUKOB, YUYUTHIBATh IOTPEIIHOCTH, JIENaTh BBIBOABI IO
pe3yibTaTam UCCIEI0BaHUS

[loHnmaHne  XapakTepHBIX  CBOMCTB  (M3MYECKHX  MOJENel
(MaTepuanibHasg TOYKa, aOCOJTIOTHO TBEPIOE TEJIO, MOJAETH CTPOSHUS
ra3oB, JKUIKOCTEH W TBEPABIX TeJ, IUIAaHETapHas MOJETh aToMa,
HYKJIOHHasi MOJ€JIb AaTOMHOIO sjipa) M YMEHHUE MPUMEHSTh HUX
IUIsl OOBSICHEHUS (DU3UUYECKUX MPOLECCOB

YMeHue oObICHATh (PU3UYECKHE MPOILIECChl U CBOWCTBA TEJ, B TOM
YUClIE M B KOHTEKCTE CHUTyalHUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABJISATh NPUUYUHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTDH OOBSICHEHHUE C OTOPOI Ha U3YUEHHBIE CBOMCTBA (DU3UUECKUX
SIBJICHUH, (PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH

YMenue pemarh pacueTHble 3amaun (Ha 0Oaze 2-3 ypaBHEHHM),
UCIIONIb3Ysl 3aKOHBI M (OpMyJibl, CBsA3bIBatOUIMEe (U3HUUECKUE
BEJIMYMHBI, B YACTHOCTH, 3allUChIBaTh KPaTKOE YCJIOBUE 3a/1auH,
BBISIBJISITh HEJIOCTAIOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEO0OXOIUMBbIE JJI €€ PEIICHUS], UCTIOIh30BaTh CIIPABOYHBIE JTaHHBIC,
MPOBOAUTH pacueTbl U OIICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HauYeHUs (PU3NYECKON BEIMYMHBI; YMEHUE ONPEACNISITh PA3MEPHOCTh
(bu3HUeCKO BETMYUHBI, TOJTYYCHHOW MPU PEIICHUH 3a/1a91

YMeHHne XapakTepu3oBaTh IPUHLMINGI  JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM YHCJE OBITOBBIX NPUOOPOB, U MPOMBIIUIEHHBIX
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TEXHOJOTHYECKUX MPOIECCOB MO UX OMUCAHHIO, MCIONb3Ysl 3HAHUS
O CBOICTBax (IM3MUYECKUX SIBICHUA U HEOOXOAMMBIE (PU3NUECKHUE
3aKOHOMEPHOCTH

10

YMeHue wucCnonb3oBaTh 3HAHUS O  (UBUYECKUX  SBJICHUSX B
MOBCEIHCBHON  JKM3HU JIsI  oOecrieueHuss 0e30MacHOCTH MPHU
oOpameHn ¢  OBITOBBIMH ~ TpHOOpaMH W TEXHUYECKUMH
YCTPONUCTBAMH, COXPAHCHHWS 3JI0POBbS W  COOJIOJACHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKpY’KAIOIIeH cpenae; IMOHMMaHUe
HEOOXOAMMOCTH TPUMEHEHHS JTOCTHXKEHUN (DU3UKH W TEXHOJIOTHI
JUTSL PAIllMOHATIBHOTO TIPUPOJI0TIOIB30BaHUS

11

OneIT TOWCKa, TpeoOpa3oBaHUS U TIPEACTABICHHUS HWHOOpPMAIUU
(¢u3nuecKoro coAep:KaHusg C HCHOJIb30BaHUEM HH(GOPMAIIMOHHO-
KOMMYHHKaTHUBHBIX TEXHOJIOTHI;

YMEHHE OIIEHHBATh JOCTOBEPHOCTh MOJYYEHHOM HH(pOpMaIuu
Ha OCHOBE UMEIOIUXCA 3HAHUN U IOMTOJIHUTEIbHBIX HCTOYHUKOB;
YMEHHE UCIO0JIb30BaTh MPU BHIMOJHEHUH YUE€OHBIX 3aJJaHU HAYYHO-
NOMYJISIPHYIO JTUTEPATYPY (U3UUECKOTO COACpKaHUS, CIPaBOYHBIC
MaTtepHuaibl, pecypcsl cetu HTepHeT;

BlIaZieHue 0a30BbIMH HaBBIKAMM IpeoOpa3oBaHMs HMH(OpMaLUU U3
OJHOM 3HAKOBOM CHCTEMBI B JPYIyK; YMEHHE CO31aBaTh
COOCTBEHHBIC MHCHBMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
nH(}OpMAIUU U3 HECKOJIBKUX NCTOYHUKOB

IlepedeHb 3JIeMEHTOB colep:KaHusA, NpoBepseMbIx Ha OI'D o ¢pusuke

Kon [IpoBepsieMblil AIEMEHT COJIEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanudeckoe JBWkeHue. MarepuanbHas Touka. Cucrema oOTcuera.
OTHOCHUTENIBHOCTD ABUKECHUS
1.2 PaBHOMEpHOE U HEpaBHOMEpHOE ABUKeHHE. Cpeausia ckopoctb. Dopmyna
JUIS1 BBIYUCIIEHUS CPETHEN CKOPOCTH:
S
Vv @_
4
1.3 PaBHOMEpHOE PSIMONMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEa

OT BPEMEHHU B CIIy4ae PAaBHOMEPHOT'O MPSAMOJIMHEUHOTO JBUKEHUSL:

X(t) = X + Vit.
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['padmkn 3aBUCUMOCTH OT BPEMEHH MJISi MPOEKIMH CKOPOCTH, MPOCKIIHH
IIEpEMEILICHNs], TIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSAMOJWHENHOM
JBHKCHUH

1.4

3aBUCUMOCTh KOOPAMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKEHUS:

t2
x(t) ® x, vt a, ™ ;

@opmyIibl 111 NPOCKLUMHU ITEPEMELIEHHUS], TPOEKIIUU CKOPOCTH U MPOEKLUU
YCKOPEHUSA MPU PABHOYCKOPEHHOM MPSIMOJIMHEMTHOM JIBUKEHUM:

t2
Sx(t) ® VOx _t ax__ 2 ’

v.(t) ® v,, a ™t

X

a,(t) = const,

Vax? — Vix? = 2axSx.

['paduku 3aBUCHMOCTH OT BpPEMEHM AJIA MPOEKIMH YCKOPEHHsS, TPOEKIIUU
CKOPOCTH, IPOEKUNH MEPEMENICHUS, KOOPAUHATEI IPU PAaBHOYCKOPEHHOM
NPSAMOJIMHEWHOM JIBUKEHUN

1.5

CBobogHOoe nageHue. PopMylibl, ONUCHIBAIOIINE CBOOOAHOE NaJICHUE TeNa
10 BEPTUKAJIN (JIBH)KEHHE TEJIa BHU3 UM BBEPX OTHOCUTEIBHO TOBEPXHOCTH
3emumn). I'padvku 3aBUCUMOCTH OT BPEMEHM ISl MPOEKIHMH YCKOPEHUS,
IPOEKLUNA CKOPOCTH M KOOPJIMHATBl IpHU CBOOOJHOM MAJEHUM Tejia Mo
BEPTUKAIU

1.6

CKOpOCTh PaBHOMEPHOTO IBWIKEHHUS TeJla TI0 OKPYKHOCTH. HampaBnenue
CKOPOCTH.

dopmyna 1S BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U TIEPHO]T
oOparieHus:

2=R
T

V@

LlenTpocTpeMuUTENbHOE yCcKOpeHue. HanpaBineHrne HeHTpOCTPEMUTEIBHOTO
yckopenusi. Dopmyiia 11 BBIYUCIEHUS YCKOPEHHUS:

V2

a, ®

dopmyiia, CBA3BIBAIONIAS TIEPUO] K YACTOTY OOpAIICHHUS
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1
Vv @_
T
1.7 Macca. I1notHocTs BemectBa. opmyiia 11 BBIYMCICHUS IIJIOTHOCTH:
m
p O
14
1.8 Cuna — BekTopHas puznyeckas BeinuuHa. ClI0KEeHUEe CHIl
1.9 SBnenue nunepuuu. [lepsolii 3akon HeroToHa
1.10 | Bropoii 3akoH HeroTOHA:
F em™a.
CoHarpaBJI€HHOCTh ~ BEKTOpa YCKOPEHHMsI Tela M BEKTOpa  CHIIbI,
JIEUCTBYIOIIEN HA TEJIO
1.11 B3aumoperictBue Ten. Tpetuit 3akon HeroToHa:
F*Zi’fr;vl ®F 1852
1.12 | Tpenue nokost U TpeHUE CKOIbx)eHUs. DopMya 1 BBIUUCICHHUS MOIYJIS
CUJIbI TPEHUSI CKOJIBKEHUS:
I~
F,ou=N
1.13 | Jlepopmanus Tema. Yopyrue u Heynpyrue aedopManuu. 3aKOoH yHpyrou
nedopmanmu (3akoH ['yka):
F @ =g/
1.14 | BcemupHoe TroreHue. 3akOH BCEMUPHOTO TATOTCHHUS:
I~
F = G N m 1 mz
rF
Cuna TsprkecTd. Y CKOpEHHE CBOOOIHOTO MaJICHUSI.
dopmyria 1711 BEIYUCIEHUS CUJIBI TSXKECTH BOJIU3U TOBEPXHOCTH 3€MIIH:
F =mg.
JBwxenue tuianer Bokpyr Comnua. IlepBas kocMuueckass CKOPOCTb.
HesecoMmocTs U neperpysku
1.15 | Umnynbce Tena — BeKTopHas (pu3nyeckasi BEIMUYUHA.

D ® mv

HMHYJ'IBC CHCTCMBEI TCIJI.
N3MeHeHune HMITYJIbCA. I/IMHy.]'IBC CHJIbI
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1.16

3aKoH COXPAaHCHHUA UMITYJIbCA IJIA 3aMKHYTOI71 CHUCTCMBI TCII.

7 ® myv;m,y, @const.

PeakTtnBHOE nBUXKEHIE

1.17

Mexanudeckas padota. @opmyria 1t BEIYUCICHHS paOOThI CHITBL:

A @ Fscosa.

Mexanndeckast MOIIITHOCTb:

N O_A

t

1.18

Kunernueckas v moTeHIMAIbHAS SHEPTHSL.
®opmyina U1 BBIYACICHUS KUHETHYECKOW SHEPTUH

mv>
E o __.
2

Teopema 0 KHHETUYECKOW DHEPTUH.

(DOpMy.Ha JJI BBIYMCIICHU A HOTCHHI/IaHBHOI)'I OHCPIruu TCjIa, IOAHATOrO HAaQ

3emMiieit:

E, = mgh

1.19

Mexannueckas SHEpTUs:

E:Ek+Ep.

3aKOoH coXpaHEHHs MeXaHudeckoi sHepruu. Dopmyna A
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUU B OTCYTCTBUE CUJI TPEHMUS:

3aKOHAa

E = const.

[IpeBpanieHre MEXaHUYECKOM SHEPTUHU ITPU HATMYUU CUIIbI TPEHUS

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE TPABUIIOY» MEXAHHUKH.
Prryar. MOMEHT CUJIBIL;

M = FL

VY ciioBue paBHOBECHS pblyara:

M1+M2+...:O.

[ToaBY>XHBIN U HETTOABUIKHBIN OJIOKH.

IoJIE3HaA

KIIJI mpocthix Mexanu3moB, 1 @

3aTpadeHHasI

91




®denepanbHas padouas nporpamma | dusmuka. 7-9 kimaccel (0a30BbIH YPOBEHB)

1.21

JlaBnenue TBEpIOro TENA.
dopmyna s BBIYUCICHUS JaBJIEHUs TBEPAOTO TENa:

F
p O .
S

JlaBnenue raza. AtMocepHoe AaBieHHE.
['uapocraTuyueckoe AaBJICHUE BHYTPHU KUIKOCTH.
dopmyna 11 BEIYUCIICHUS AaBICHUS BHYTPH KUIKOCTH:

P = PEh Pun

1.22

3akoH [Tackans. 'mapaBnuyeckuii nmpecc

1.23

3akon Apxumena. @opmyna sl ONpeaeaeHUs BbITAJKUBAIOIICH CHIIBI,
JEUCTBYIOLIEN HA TEJO, IIOTPYKEHHOE B KUJIKOCTb WUJIU ras:

F.. ®pgl.

pX.

YcnoBue miaBanus Tena. IlnaBanue CYJ0B 1 BO3AYXOIIJIaBaHHC

1.24

Mexanudeckue koyie0aHus. AMIUIUTYA, TEPUOJ M YacToTa KojeOaHUM.

dopmyiia, CBA3BIBAIOLIAS YACTOTY M IIEPHOJ KoyleOanuii: V @ —
T

1.25

MaremaTuyeckuii W NOPYKUHHBIM MasTHUKU. [IpeBpameHune sHepruu
pH K0JIeOATEIHbHOM JIBHIKEHUH

1.26

3aryxaromue kojaedanus. BeiHyx1eHHbIe KosieOanus. Pe3zoHanc

1.27

Mexann4deckue BOaHbIL. [IpoaosibHbIE U TTONIEpEYHbIC BOJIHBI. [[JTMHA BOJIHBI
1 CKOPOCTh PaCpOCTPAHEHUS BOJIHBI:

Lreyv=T

1.28

3ByK. ' pOMKOCTB ¥ BbICOTA 3BYKa. OTpa)keHUE 3ByKOBOM BOJIHBI HA TPAHULIE
nByx cpel. UHppa3Byk U yIbTpa3ByK

1.29

[IpakTrueckue paboThbI

N3mepenue cpeHeN TIIOTHOCTH BEMIECTBA; APXUMENOBOU CUIIBL; )KECTKOCTH
NPYKUHBI, KOd(PdHULIMEHTa TPEHUSI CKOJIbKEHHUS; pa0OThI CUJIbI TPEHUS, CHITBI
YOPYTOCTH; CPETHEN CKOPOCTH JBUKEHHUS OpyCKa 110 HAKIIOHHOH MJIOCKOCTH;
yCKOpeHHUsI OpycKa MpH JBMXKCHUU MO HAKJIOHHOW TJIOCKOCTH; YacCTOTHI
U Tepuojia KojiebaHUM MaTeMaTU4YeCKOro MasiTHUKA; YacTOThl U Mepuoia
KOJIeOaHW MPYKMHHOTO MASTHHKA; MOMEHTA CHJIbI, JIEHCTBYIOIIETO HA
pbyar, paOOThl CWJIBl YIPYrOCTU IMpU TMOABEME TIpy3a C IOMOIIBIO
HEMOJBI)XHOTO 0JIOKa; paboOThl CUJIBI YNPYrOCTH MpU TOABEME Tpy3a C
MOMOIIBIO MOJIBHXKHOTO OJIOKA.

HccnenoBanre 3aBUCUMOCTH apXUMEI0BOM CHJIBI OT 00beMa MOTrpyKeHHOM
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YaCcTHU TeJIa U OT IJIOTHOCTU KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKHABAIOMIEH
CUJIBI OT MAaccChl Te€JIa; CHJIbl TPEHUS CKOJIBbXKEHUS OT CHJIBl HOPMaJIbHOIO
JIaBJICHUs. M OT POJia MOBEPXHOCTH; CUJIbl YNPYTOCTH, BO3HHUKAIOLIECH B
NpYKUHE, OT cTeneHu AedhopMallui NMPYKUHBI; YCKOPEHUs OpycKa OT yria
HAKJIOHA Halpapisiolel; mepuoAa (YacToThl) KoJIeOAaHUN HUTSIHOTO
MasTHUKA OT JJUHBI HUTHU; TIEPHOJA KOJICOAHWW TPYKUHHOTO MasTHUKA
OT MAacChl Tpy3a M >KECTKOCTH MPY>KUHBI; HCCIECIOBAHUE HE3aBUCUMOCTHU
nepuo/ia KojaeOaHuii HUTSSHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka ycinoBusi paBHOBECHS pbluara

1.30

@usnyecKkrue SBJICHUS B INPUPOJAE: NMPUMEPHI ABHKEHUS C PA3TUYHBIMHU
CKOPOCTSIMA B JKMBOM M HEXHUBOU IPUPOJE, ACHUCTBUE CUJIBl TPEHHUS B
IPUPOAE U TEXHUKE, NMPUIUBBI U OTJIUBBI, JBMKEHHE IU1aHEeT COoIHEYHOU
CUCTEMBI, PEAKTUBHOE JIBU)KEHUE JKHUBBIX OPraHU3MOB, PbIYard B TENE
4eJI0BeKa, BIUSHUE aTMOC(HEPHOTo 1aBJIEHUS Ha KUBOW OPraHu3M, IJIaBaHUE
pbIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, [IyHAMH, 3XO0

1.31

TexHuueckue ycTpoucTBa: CIUIOMETP, JATUYUKHU TOJOKECHHS, PACCTOSHUS
U YCKOPCHHS, AWHAMOMETD, TMOAIIUITHUKH, PAKEThI, phIYar, IMOJBMKHBIN
¥ HEIMOJBIIKHBIM OJIOKM, HAaKIOHHAsl TUIOCKOCTh, MPOCThIE MEXaHU3MBI
B ObITy, cooOmjaromuecss COCylbl, YCTPOWCTBO  BOAOINPOBO/IA,
THJIPABINYCCKUNA TIPEecC, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOU
HACOC, apeoMeTp, DOXOJIOT, WCIOJIb30BAHUE YIbTPa3Byka B  OBITY
U TEXHHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOCHHUS
BelecTBa. Mojenu TBEpAOro, JKUIKONO M ra3000pa3HOro COCTOSHUMN
BeniecTBa. Kpucrannuueckue u amopgHble Tena

2.2

JlBmxenne wactuir BemiectBa. CBS3b CKOPOCTH  JBMKCHHUS  YaCTHI]
c Temneparypoid. bpoyHosckoe nBukenue, 1uddy3us

23

CMmauuBaHue U KaITWJUIAPHBIC ABJICHUA

24

TemnoBoe paciupCHUC U CKATUC

2.5

TennoBoe paBHOBECHUE

2.6

Buytpennsisa sneprusa. Pabora u teronepenada Kak crmocoObl M3MEHEHUS
BHYTPEHHEH SHEPruu

2.7

BI/I)IBI TCIIonCpCaAavn: TCIUIOMPOBOJHOCTb, KOHBCKIMSA, U3TTYYCHHC

2.8

HarpeBaHI/Ie H OXJIaAXIACHHC TCII. KonanuuecTBO TEIUIOTHI. y,ZIGJIBHaH
TCIIIIOCMKOCTb.
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Q = CIl'l(tz — tl)
29 3aKOH COXpPaHEHHMsI SHEPTHH B TEIUIOBBIX ITpolieccax. Y paBHEHUE TEILLIOBOTO
OanaHca:
Q+Q+..=0
2.10 | Ucnapenne u konaeHcanus. MI3MeHEeHNE BHYTPEHHEW SHEPTUM B MPOILIECCE
UCTapeHussT W KOHJAeHcanuu. KumneHue KUAKOCTU. YJelnbHas TeIioTa
napooOpa3zoBaHUs:
L e
m
2.11 BnaxnocTs BO3ayXxa
2.12 |IlnaBnenne ¥ KpucCTaM3auus. V3MeHeHHe BHYTPEHHEH SHEpPruu
MIpY IUIABJICHUM U KPUCTAJUIM3AIMU. Y IeJIbHAS TETUI0Ta TIJIaBJICHUS:
s
m
2.13 | BHyTpeHHsis sHeprus CropaHusi TOIUIMBA. YJelbHAsl TEIJIOTa CrOpaHUs
TOTUINBA:
q ._Q
m
2.14 | [Ipuanunst paboTsl TemioBsix apuratencii. KIT/[ TermoBoro npurarens
2.15 |IlpakTuueckue paboThI
N3mepeHne  yaeiapHOM  TEIUIOEMKOCTHM  METAIUIMYECKOrO0  IUJIMHIPA;
KOJINYECTBA TEIJIOThI, MOJIYYEHHOTO BOJOM KOMHATHOM TEMIEPaTyphl
(UKCUPOBAaHHONW Macchl, B KOTOPYIO ONYIIEH HArpeTbli IMIHHJID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM LMJIMHAPOM, MOCIIE OMyCKAHUA
€ro B BOJly KOMHATHOM TeMNEpaTypbl; OTHOCUTEIBLHON BIaXHOCTHU BO3/1YXa;
YAEIbHOM TEIIOTHI IIJIaBJICHHUS JIbJIA.
HccnenoBanrie M3MEHEHUs TeMIIEPaTyphbl BOJbI MPU PA3TUYHBIX YCIOBUSX;
SABJICHUSI TEIIOOOMEHAa MpPU CMEIIMBAHUU XOJIOJHOM M TOpsSuel BOJBL;
npoluecca UCIapeHus
2.16 | ®usmyeckue SABICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaWUISIPHBIE SIBJICHUSI B MPHUPOJE, KPUCTAIbl B MPUPOJE, HU3ITYUYCHHE
Connila, 3aMep3aHU€ BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuyeckue YCTpPOMCTBA: KaNWUIAPHI, NPUMEPHl  HCIOJIb30BaHUSA

KpUCTAJJIOB, )KH,HKOCTHBIfI TCPMOMCTP, HAdATUUK TCMIICPATYPLI, TCPMOC,
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CHCTEeMa OTOIUICHHUS JOMOB, TUTPOMETPBI, IICUXPOMETP, apoBasi TypOuHa,
JIBUraTellb BHYTPEHHETO CrOPAaHMs

SJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

OnekTpu3zanus Tei. J[Ba Buja 3JEKTPUUECKUX 3apsi 0B

3.2

B3anmopeiicTBue 3apsyKeHHBIX Tell. 3aKkoH KynoHa

33

3aKoH COXpPAaHCHHU: JICKTPUYICCKOI'O 3apAaaa

3.4

OnekTpuueckoe noje. HanpsixeHHOCTh anekTpuyeckoro mnojst. [IpuHuun
CYHEPHO3UIIUU EKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocurenmn »snexkrpuueckux 3apsaoB. JlelcTBUE AIEKTPUUECKOTO  ITOJIA
Ha dJIEKTpUYECKue 3apsibl. [[pOBOTHUKH U AUIIEKTPUKH

3.6

[TocTostHHBIN 2JIeKTpUUECKUM TOK. JlelicTBUs 3iekTpuyeckoro toka. Cuia
Toka. Hanpsixenue.

3.7

DNEeKTPUYECKOE COMTPOTUBIICHHE. Y ICIBHOE AJIEKTPUUYECKOE COMTPOTUBIICHUE:

R e
S

3.8

3akoH OMa 15l y4acTKa 3JIEKTPUUYECKOM eI

1eY

R

3.9

ITocnenoBaTenbHOE COCAUHECHHE ITPOBOAHHKOB:

Il :Iz;U:U1+U2;R:R1+R2.
HapaJ'IJ'IeJ'IBHOG COCAMHCHUC ITPOBOJHHUKOB PABHOI'O COITPOTUBJICHMS:

1

R
U1=U2°I=II+I-2R.7.

CwMmelaHHbIC COCAMHCHUA ITPOBOJHHNKOB

3.10

PaGoTa 1 MOIITHOCTH SIEKTPUIECKOTO TOKA.

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

3.11

3akoH J[xoyns-JIenua:

Q:IZ.R.t
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3.12

OneiT OpcTena. MarHuTHOE 1oJ€ OPSIMOrO MPOBOJHUKA C TOKOM. JIuHumM
MAarHUTHOW MHIYKIIUU

3.13

MarauTHoO€e 1oJIE TOCTOSIHHOTO MarHuta. B3anmMoaencTBre MOCTOSHHBIX
MAardHuTOB

3.14

JleficTBME MarHUTHOTO IMOJISI HA IIPOBOJHUK C TOKOM

3.15

OnbiTel @apazes. SABneHue d3eKTpoMaruHuTHOM HAY KWK, [TpaBuio Jlenua

3.16

[IpakTrueckue paboTbl

H3mepeHne HIEeKTPUYECKOTrO CONPOTUBICHUS PE3UCTOPA; MOIIHOCTHU
AIIEKTPUYECKOTO TOKA; pabOTHI JEKTPHUUECKOT0 TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B MPOBOIHUKE
(pe3ucTophl, JIaMIlO4Ka), OT HaNpsHKEHWs Ha KOHIAX IPOBOJIHMKA;
3aBHCHUMOCTH CONPOTHUBJICHHUS OT JUIMHBI MPOBOJHHKKA, IUIOLIAJU €ro
MIOTIEPEYHOTO CEUCHUS U YICIBHOTO COMTPOTUBIICHHUS.

[IpoBepka npaBuia IS AIIEKTPUIECKOTO HANPSDKEHUS. TIPH
NOCTIEIOBATEIbHOM COEIUHEHUH TPOBOJHUKOB; TIpaBUia JJS  CHIIBI
DJIEKTPUYECKOTO TOKa TPHU MapaIeIbHOM COSAWHEHHH MPOBOIHHUKOB
(pe3ucTopsl U TaMITOYKA)

3.17

dusnueckue ABJICHUS B MPUPOJE: JIEKTPUUECKHUE SBJIECHUS B aTMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Tojie 3emiid, Jpend
MOJIFOCOB, POJb MAarHUTHOTO MOJsA IS KU3HUM Ha 3emile, MOJISIPHOE
CUSIHUE

3.18

TexHHUYEeCKUe yCTPOMCTBA: IEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUYMK OJJIEKTPUUYECKOM HHEPruu, HSJIEKTPOOCBETUTENIbHBIE MPHUOOPHI,
HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpumepsr), ANEKTPUUECKUE
NPEIOXPAHUTENH, 3JIEKTPOMATrHUT, 3JEKTPOJBUIATENb MOCTOSSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

3.19

9J'ICKTpOMaFHI/ITHBIC BoJiHbI. [IIkana OJICKTPOMArduTHBIX BOJIH

3.20

JlyuyeBas monens cera. [IpsamonHerHoe pacupOCTpaHEHHUE CBETA

3.21

3aKoH OTPaXCHUA CBCTA. IInockoe 3CpPKaJI0

3.22

[Ipenomienue cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23

Hucnepcus cBera

3.24

JIunza. Xon nyyeid B nuH3e. DOKyCHOE paccTosHHME JUH3BL. Onrhueckas
cuJia JIMH3BIL:

D=1/F

3.25

['ma3 kak ontuyeckas cucrema. Onruyeckue mprudopbI
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3.26

[TpakTrueckue paboThI

N3mepenne onTuuecKkon CHIIbI COOMPArOIei JIMH3BL, (POKYCHOTO PACCTOSTHUS
coOuparomei JuH3bl (MO CBOWCTBY paBEHCTBA pa3MEPOB IpeaMeTa
U U300paKEHUs, KOrja TpeIMeT pacIloJioKeH B JABOMHOM (QoKyce),
noKasareJis MPEJIOMIICHUS CTEKJIA.

HccnenoBanue cBoWcTBa M300paKEHUS, IMOJYYEHHOTO C IOMOUIBbIO
coOuparoen JUH3bl; U3MEHEHUSI (POKYCHOIO pACCTOSTHUS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJla MPEJOMIICHHsI CBETOBOIO Jiy4ya OT yIJla IaJcHUS
Ha TPaHULIE «BO3IyX — CTEKJIO»

3.27

@usnueckue sABIEeHUs B npupone: 3atmeHns ComHua u JIyHbl, nBera Ted,
ONITUYECKHE SIBIICHUS B aTMocdepe (11BeT HeOa, pedpakiusi, paayra, MUPax)

3.28

TexHuueckue ycTpoiCcTBa: OYKHM, MEPHUCKOMN, (oToarmapaTr, ONTHUYECKHE
CBETOBOJIBI

KBAHTOBBIE ABJIEHUA

4.1

PanunoaktuBHOCTh. Anb(a-, OeTa-, raMMma-usznydeHus. Peakuuu anbda-
u OeTta-pacmnajia

4.2

OmnsiTel Pezepdopaa mo paccesnuto anbda-gactun. [Inanerapnas mozenb
aToma

43

Cocra atoMHOrO sAzpa. M30Tonsl

4.4

ITepuon nonypacnazga aTOMHBIX SIEP

4.5

SAnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAJ0BOr0 U MACCOBOI'O YUCEI

4.6

®duznyeckue SBICHUS B MPUPOJIC: €CTECTBEHHBIM PaJIMOAKTUBHBIA (OH,
KOCMUYECKHE JIy4Yd, PaAUOAKTUBHOE H3JIYYEHHE NPUPOJHBIX MHUHEPAJIOB,
JICVCTBHUE PAMOAKTUBHBIX U3TyYCHU HA OPTaHU3M YEJIOBEKA

4.7

TexHuueckue yCTpPOWCTBA: CHEKTPOCKON, HWHIAWBUAYAJIbHBIA JI03UMETD,
kamepa Bunbcona, siiepHasi JHEpreTuka
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