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®denepanbHas pabouasi mporpamma o yuyeOHomy mnpeamery «Dusnka» (6a30BbIi
ypoBeHb) (mpeameTHas o00iacTh «ECTeCTBEHHO-HaydHble MPEAMETHI»)  (nanee
COOTBETCTBEHHO — Iporpamma 1o ¢usuke, Pu3nka) BKIOYACT NOSICHUTEIIBHYIO 3aMHCKY,
coliepkaHue oOydeHusl, IUIaHUPYEMbIEe PE3yJbTaThl OCBOCHHSI MPOrpamMMbl Mo (pU3uKe,
TEMaTUYECKOE MIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3Kke Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUsI COCTaBIICHA
Ha OCHOBE TMOJIOKEHUN M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHMsS Ha 0a30BOM YpOBHE
OCHOBHOI 00Opa3oBarenbHOM mHporpammsbl, npexacraBieHHbIx B @I'OC 00O, a Taxxke
¢ yuéroMm (enepasibHOI paboueil mporpaMmbl BociuTaHus U KoHIenuu npenojaBaHus
yuebHoro npeamera «Duszukay.

Copepxanue mnporpamMmbl 1o  (U3MKE HampaBlieHO Ha  (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIUXCSI U OPraHU3alMI0 U3YYEHUs] (PU3HKH
Ha JIeATEIbHOCTHOW OcHOBe. B mporpamme mno (u3HMKe yYUTHIBAIOTCS BO3MOKHOCTH
ydyeOHOoro mpeaMera B peanuzanuu  TpedboBanuii OI'OC OOO K mIaHUPYEMBIM
JUYHOCTHBIM W METaNpeAMETHBIM pe3ysibTaTaM OOYYEeHHs, a TaKkKe MEKIpPeIMETHbIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYE€OHBIX TMPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHMsI.

[Iporpamma mo ¢u3MKe ycTaHABIMBAET paclpeleieHrue y4eOHOro wmatepuana
no rogam oOydeHus (MO KjaccaMm), MpejiaraeT MPUMEPHYIO IMOCJIEI0BATEILHOCTD
U3y4eHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOTO COACpXKaHUS U yuyeTe
BO3PACTHBIX OCOOEHHOCTEM 00YyJaronInXcs.

[Iporpamma mo ¢usuke paspaboTaHa C LEIbIO OKa3aHUA METOJAMYECKON MOMOIIU
YUUTENIO B CO3IaHUU paboyveii MporpaMMsl 1o y4eOHOMY MPEAMETY.

®usrka SBISETCS CHCTEMOOOPA3yIOIMM JJii €CTECTBEHHOHAYYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB M SIBJICHHIA,
U3yJaeMbIX XHUMHEH, OWOJIOTuell, acTpoHOMUEW W (u3HUecKor reorpadueil, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KAapTHHY MHUpa, HpPEJOCTaBiseT HauOosee sCHbIC
o0pa3ibl NMPUMEHEHHs HAyYHOI'O METOJa IMO3HaHUS, TO €CTh CcHoco0a IOIy4eHUs
JIOCTOBEPHBIX 3HAHUHN O MUDE.

Omna w3 TIaBHBIX 3a1ad (U3UYECKOro 0Opa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHusl COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOH I'PaMOTHOCTH M MHTEpeca
K HayKe y 00yJaromuxcs.

N3yuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOJIAraeT OBJIaJeHHE CIEAYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOINMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTb!

HAY4YHO OOBSICHATDH SIBIICHUS,

OLIEHUBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIEIOBAHMUS;

UHTEPNPETUPOBAaTh JaHHbIE M  HCIOJNb30BaTh HAy4YHbIE  JI0Ka3aTEJbCTBA
TS HOJTyYEHUS BBIBOJIOBY.



Henn nzydyeHus: pu3nku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OINpPEACIICHBI
B Konnenuuu npenomaBanus ydeOHoro mnpeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHMu3aLUsgX Poccuitckoit denepanuy, peanu3yrommux OCHOBHBIE
oOuieo0pa3oBaTenbHble  MPOrpaMMbl,  yTBEpKAEHHOM  pemenueMm  Koseruu
MunuctepctBa npocsernieHus: Poccuiickoit ®enepanuu (mporokon ot 3 aekadpst 2019 r.
Ne T1K4BH).

Henu nzyyenus: Gpu3uku:

npuoOpeTeHne MHTEpeca W CTPEMIICHUS OOYYaIOUIMXCsl K HAYYHOMY H3yUYCHHIO
MIPUPOJIBI, PA3BUTHE WX WHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUI O HAyYHOM MeETOJE TMO3HAaHUS U (HOpPMHUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHS K OKPYKAFOIIUM SIBIICHHSIM;

GopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa W3YYeHHS OCHOB
CTPOCHUS MaTepuH U (pyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHHE TPEACTABICHUHA O ponu (GU3UKA I Pa3BUTHSA APYTUX
€CTCCTBCHHBIX HaYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUM O BO3MOXHBIX cdepax Oynymei mpodeccruoHanbHON
JESITETbHOCTH, CBSI3aHHOW ¢ (DM3WKOM, MOATOTOBKA K JajdbHEHUIIEMY OOYUYEHHUIO B 3TOM
HarpaBJICHUH.

JloCcTH)XKeHHEe 3TUX Iiesiel MporpaMMbl 1Mo (U3UKEe HA YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHUs 00eCrieunBaeTCs PEIICHUEM CIIeAYIOUX 3a1au:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHMYECKHUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHue yMEHUW ONHUChIBaTh W OOBACHATH  (PU3MYECKUE  SBICHUS
C UCTOJIb30BaHUEM TOTYyYEHHBIX 3HAHUMN;

OCBOCHHE METOJIOB PEHICHHUS MPOCTEHINX PACUETHBIX 3a7a4 C HCIOIb30BAHHEM
(du3nUecKux Mojesel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOMIOJATh TMPUPOAHBIC SIBICHUS W BBINOJHITH OIBITHI,
nabopatopHble pabOThl U HKCIEPUMEHTAIbHBIC MCCIECOBAHUS C HUCIOJIB30BAHUEM
U3MEPUTENbHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB pabOTHI ¢ MH(MOpMaIHel (PU3NYECKOTO COMEPIKaHUS, BKIIOUYas
WHOOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHUSIX (U3UKH, aHAIW3 H KPUTHUECKOE
OIICHMBaHME WH(OPMAIINY;

3HAKOMCTBO CcO cdepamu MpodeCCHOHATBLHOU JESTENBHOCTH, CBSI3aHHBIMU
¢ (u3ukol, W COBpPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JIOCTH)KCHHSIX
duznyuecKoil HayKH.

Ha wusyuenne ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi oTBojuTCS 238 4YacoB: B 7 Kimacce — 68 wacoB (2 waca B HeCIN0),
B 8 wiacce — 68 vacoB (2 gaca B Hezenmo), B 9 xiacce — 102 yaca (3 waca B HezIelo).

[Ipennmaraemserii B mporpamMme mo (Gusuke nepedeHs J1a00paTopHbIX pabOT M OMBITOB
HOCUT pPEKOMEHIATENbHBIA  XapakTep, Yy4YUTeNdb JelaeT BBIOOpP  MPOBEICHUS
7a00paTOpHBIX pabOT W OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEU
OOy4JarIuXCs, CIMHUCKAa OKCICPUMEHTAIBHBIX 3aJaHui, TMpeylaraéMbplX B pPaMKax
OCHOBHOTO rOCyJapCTBEHHOTO ’K3aMeHa o dusnke.



COIAEPKXAHUE OBYYEHUA

7 KJIACC
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAIOLIEro MUPa
®usuka — Hayka o npupozge. fsmeHus npuponbl. DU3UYECKUE SBIICHUSA:

MEXaHUYECKUE, TEIUIOBbIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BenuuuHbl. M3mepenue pusndeckux BennunH. Ouznyueckue npuOophl.
ITorpemHocTes M3Mepenuit MexnyHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecrecTBeHHblE HAayKM H3ydaloT npupoay. EcTtecTBeHHO-
HAYYHBI METO/ MO3HAaHMs: HaOII0IeHUEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBMXKCHUE
TUMOTE3, HKCIEPUMEHT IO TMPOBEPKE TUIOTE3, OObSICHEHHWE HAOII0aeMOro SIBJICHUS.
Onucanue pU3NUECKHUX SBJICHUMN C MOMOIIBIO MOJIETEH.

Jlemoncmpayuu
MexaHn4ecKue, TeIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckre mpudOpPsI U MPOLeAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U ITU(DPOBLIM
npuOopoMm.

Jlabopamopnuvle pabombl u onvimol

OmnpeneneHne EHbI JEEHUS MKaJIbl U3MEPUTEITBHOTO PUOOpa.

N3mepenue pacCTOAHUM.

N3mepenne 00bEMa KUIKOCTH M TBEPAOTO Tea.

OmnpeneneHre pa3sMepoOB MaITbIX TEJl.

W3mepenne TeMmriepaTypbl TpPU MOMOIIM >KHIKOCTHOTO TEPMOMETpa M JaTdyuka
TeMIIepaTypBbI.

[IpoBencHre WCCIIeAOBaHUS TIO MPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIapHuKa,
MYIIICHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIe BBICOTA TYCKA.

Pasnen 2. [lepBoHauyajibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBA

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHne yacTull BemecTBa. CBI3b CKOPOCTU JABUKEHUS YACTHUI] C TEMIIEPATYPOH.
bpoynosckoe asuxenue, nuddys3us. BzaumoneicTBue qacTuil BemecTBa: MPUTKEHUE
Y OTTaJIKUBaHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEHM W TBEPABIX
(kpucTaynueckux) Tei. B3auMmocBsi3b MeXAy CBOWCTBAMH BEIIECTB B  Pa3HbIX
arperaTHbIX COCTOSHHMSIX M HX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenrue 6poyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysum.

HaGmronenne sBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKCHHEM WIH  OTTAIKHBAHHEM
YJaCTHII BEIIECTBA.



Jlabopamopnvle pabombl u onvinol
OrneHka AuamMeTpa aToMa METOI0M PSIOB (C UCToJIb30BaHUEM (oTorpaduii).
OMnbITHI 1O HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
OMnbITHI O 0OHAPYKEHUIO IEUCTBUSI CHJT MOJIEKYJISIPHOTO TPUTSHKEHUS.

Pa3nen 3. /IBu:xkeHne U B3auMoOAeiicTBHE TeJl
Mexanundeckoe IBUkKEHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE IBUXKEHHUE. CKOPOCTD.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBXKCHUU. Pacu€T myTu 1 BpeMEHU IBUKEHUS.
SBneHre UHEPIMU. 3aKOH MHEpLIMU. B3anmoneicTBre Tel KaKk NpUYrMHA U3MEHEHUS
CKOPOCTH JBWKEHHUs Tell. Macca Kak Mepa MHEpTHOCTM Tena. [IOTHOCTh BeliecTsa.
CBs13b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna Kak xapakTepucTHKa B3auMojehcTBus Ten. Cuna ynpyroctd v 3akoH ['yka.
N3Mmepenne cuiibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIE€HUE TATOTEHUS U cujia TshkecT. Cuma
TSKECTH Ha Apyrux ruiaHerax. Bec tena. HeecomocTs. CrioxkeHne cuil, HalIpaBJICHHBIX
no oaHou mnpsimol. PaBHopmeicTByromas cui. Cuna TpeHusi. TpeHue CKONbXKEHUS U
TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmonenre MexaHu4ecKoro ABUKEHUS Tea.
N3MepeHne cCKOpoCcTH MPSMOJIMHEITHOTO JIBUKCHUS.
HaGmonenuve siBlieHUs HHEPIIUH.
HaGmronenre n3mMeHeHrs: CKOPOCTH TPH B3aUMOACHCTBUHN TEJ.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEJL.
CiiokeHue cuil, HalpaBJIEHHbBIX MO OJTHOM MPSIMOM.

Jlabopamopnvle pabomubl u onvimol

OrnpezeneHre CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapUKa B KUJIKOCTH, MOJIEIU
AIEKTPUYECKOTO aBTOMOOWJIISL U TaK Jajee).

Omnpenenenne cpeHeld CKOPOCTH CKOJBKEHHsI OpycKa WM IIapHuKa 10 HAKIOHHOM
MJIOCKOCTH.

OrnpezenieHne MIOTHOCTH TBEPAOIO TENA.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh PACTSDKEHUS (IehOopMaiviu) MPYKUHBI
OT MPUJIOKECHHOM CHJIBL.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUSI OT Beca Tela
U XapakKTepa COMPUKACAIONINXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ;KUIAKOCTEN M ra3oB

Hasnenne. CrocoObl yMEHBIICHHS W YBEIWYeHHs JaBicHus. JlaBieHue rasa.
3aBUCHUMOCTD JABJICHUS Ta3a oT 00bEMa, Temneparypsl. llepenaya naBienus: TBEpABIMU
TeJaMH, OKUAKOCTSIMU M ra3amu. 3akoH [lackans. IIHeBMaTHueckue MallUHBI.
3aBUCUMOCTh JIaBJICHHSI JKUJKOCTH OT DIYyOMHBL ['MapocTaTUYeCKUil Mapaaokc.
Cooommaromuecs: cocyasl. ['uapaBindeckie MeXaHU3MBbl.

Atmochepa 3emnm u armocepHoe pgaBiueHue. [IpuyuHBI CylIeCTBOBaHUS
Bo3aymHOM oOonouku 3emnu. Oneit  Toppuuennu. M3mepenue armocdepHOro



JaBJICHHA. 3aBHCHUMOCTh AaTMOC(EPHOIO JABJIEHHUS OT BBICOTHI HAJ YPOBHEM MODSL.
[TpuGopsl A1 U3MepeHus: aTMOCPEPHOTO AABICHUS.

JlelicTBUE JKUAKOCTH M Tra3a Ha IOIPYKEHHOE B HUX Teno. BelTamkuparomas
(apxumenosa) cuna. 3akoH Apxumena. IlnaBanue ten. BozgyxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTbD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenava naBieHHs KUIKOCTBIO U Ta30M.

Coo01maronimecs: COCy/Ibl.

I'mppasinueckuii npecc.

[IposiBnenue aeiicTBUs aTMOCHEPHOTO AABICHUSI.

3aBUCUMOCTh BBITAJIKUBAIONICH CWJIBI OT 00BEMA MOTPYKEHHOM YacTH Tena M
MJIOTHOCTH KUJKOCTH.

PaBeHCTBO BHITAIKUBAIOIIECH CUJIBI BECY BBITECHEHHOW JKUIKOCTH.

VYcinoBue maBaHWsl TeJ: IUIABAaHWE WM TOTPY)KEHUE TEI B 3aBUCUMOCTH
OT COOTHOILICHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnvle pabombl u onwvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOJAE OT OO0OBEMa TOTPYKEHHOU
B KMJIKOCTb YacCTH TeJa.

OrnpeneneHre BBITAJIKUBAIOMICH CHJIbI, JEHUCTBYIOUIEH HA TEIO, MOTPYXKEHHOE
B JKMJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKABAOUICH CHIIbL, JICHUCTBYIOIIEHM Ha TEJO
B ’KMJIKOCTH, OT MacChl TeJa.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOLICH CUJIBI, IEUCTBYIOLIEH
Ha TEJIO B )KUAKOCTH, OT 00bEMa MOrPYKEHHON B KUJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHctpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHUE JIOJKW M OMNpPEAEICHHE €€
rPy30I0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPTrUs

Mexannueckas pabora. MOITHOCTS.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBeCHS
peruara. IIpumeHeHne mnpaBuia paBHOBECHUS pblyara K OJIOKY. «30J0TOE TMPABUIION»
MexaHuku. KIIJ] npocteix Mmexann3moB. [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KnHetnueckas u noreHumanbHas sHeprus. [Ipespamienue
OJIHOT'O BUJ]a MEXaHUYECKON SHEPTUU B APYroid. 3aKOH COXPAHEHUS YHEPTUH B MEXAHHUKE.

Jlemoncmpayuu
[TprmMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomvl u onvimoi

Ompenenenne pabOTBHl CHIBI TPEHHS IPA  PAaBHOMEPHOM JBWDKCHHH Tella
10 TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue yCcIIoBHM paBHOBECHS phIyara.



N3mepenune KIIJ] HaKIOHHOM MIIOCKOCTH.
N3yuyeHue 3aKkoHa COXpaHEHUS MEXaHUYECKON YHEPI M.

8 KVIACC

Pa3nen 6. TenioBble siBJIeHUS

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHOKMHETUUECKON TEOPUM CTPOCHUS BELIECTBA.
Macca u pa3mepbl aTOMOB B MOJIEKYJT. OTIBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJ0KECHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu  TBEpAOro, KHUIAKOTO U  Tra3000pa3HOr0  COCTOSHUN  BEIIECTBA.
Kpucrammuueckue u amopdusie Tena. OOBSICHEHHE CBOMCTB Ta30B, XKUIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHOKUHETHYECKON Teopuu. CmaunBaHue
Y KalWJUISIpHBIE SIBICHUS. TEIIoBoe pacIupeHue U CKaTHe.

Temneparypa. CBA3b TeMnepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHHUS YACTHII.
Buyrtpennss sHeprus. CriocoObl U3MEHEHMsI BHYTPEHHEW HSHEPTHM: TeIUIonepenada u
COBepIIeHHEe paboThl. Buupl Teronepegadyn: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
U3JIy4YEHHUE.

KoanuecTBO TemnoThl. YaenbHas TEIUIOEMKOCTh BelIeCTBa. 1eIIOOOMEH U
TEIJIOBOE paBHOBeCHE. YpPaBHEHHE TEIUIOBOTO OanaHca. IlmaBieHue u oTBepieBaHUE
KPUCTAJUTMYECKUX BEIISCTB. YJenbHas TemioTa IuiaBiaeHus. I[lapooOpa3zoBanue W
koHneHcanus.  Mcnapenwe. Kumenwe. VYaenbHas — Temiota  mapooOpa3oBaHMSL.
3aBUCHMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJibHAs TEIUIOTa CTOPaHUS.

[Tpuntumner padotsl TermoBeix asurateneit KIIJI termoBoro asuratens. TeruioBeie
JIBUTATEJIA U 3aIUTa OKPY>KAIOIIEH CpeIbl.

3aKOH COXpaHEHMsI U MPEBPAILCHHUS SHEPTUHU B TEIUJIOBBIX MTPOIECCaX.

Jlemoncmpayuu
Ha6mronenrne 6poyHOBCKOTO TBHKCHUS.
Ha6monenne nuddysum.
HaGmroieHre siBIIeHU cMavYMBaHUs U KalTWJUISIPHBIX SIBICHUH.
Ha6mroneHre TermioBoro paciimpeHus Ted.
N3menenne nmaBieHWs Traza TpH H3MCHCHUHM O00bEMAa HM HArpeBaHUM WU
OXJIQXKICHUH.
IIpaBuna u3amMepeHus: TeMnepaTyphbl.
Bunpr Tenonepenayu.
OxJtakJIeHre MpU COBEPILICHUH PAOOTBHI.
HarpeBanue mmpu coBepiieHrH padOThl BHEITHUMH CHIIAMH.
CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kumneHus.
Habmronenune nocTosHCcTBa TeMIepaTyphl IIPH TIJIaBJICHUH.



Monenu TemIOBBIX ABUTATENCH.

Jlabopamopnvle pabombl u onwvimol

OnpIThl IO OOHAPYKEHUIO JEHUCTBUS CHUII MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJIM MJIU caxapa.

OnpIThl MO HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPABIX
TEJ.

Onpenenenue qaBiaeHUs BO3Ayxa B OajIOHE MIMPUIIA.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIaXKICHUS.

[IpoBepka rumoTe3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA SKHIKOCTH
B TEPMOMETPHUUYECKOHN TPyOKe OT TeMIepaTyphl.

HaGmonenne n3MeHeHrs BHYTPEHHEW SHEPTUu Tejla B pe3yibTaTe Terionepeaayn
U paOOThl BHEITHUX CHUIL

HccnenoBanue sBIIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJOIHOW W ropsiuen
BOJBL.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, IMOJTYYEHHOIO BOJIOM TMpH TEII00OMeHe
C HarpeThIM METaJUIMYECKUM LUIUHAPOM.

Ornpenenenne yaeiabHOM TEIIOEMKOCTH BELECTBA.

Hccnenosanue npouecca HCIapeHusl.

OmnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3AYyXa.

Onpenenenne yAeIbHON TEIUIOTHI IUIABJICHUS JIbAA.

Paznes 7. DiekTpuyeckre ¥ MAarHUTHbIE SIBJICHUS

OnexkTpuzanuss  Teia. J[Ba poja dieKTpuuecKuX 3apsAnoB.  B3aumoneilicTBue
3apsKEHHBIX Tell. 3akoH KyloHa (3aBUCHUMOCTh CHIIBI B3aUMOZAECHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSII0B U PACCTOSTHUS MEXK]Ty TEIIAMH).

Onektpuueckoe 1mone. Hanpspk€HHOCTh — 3nekTpuyeckoro mojis.  [IpuHuun
CyHEPHO3ULINU IJIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snekTpuueckux 3apaaoB. OJIEMEHTapHBIM SJIEKTPUUYECKHM  3apsi.
Crpoenue atoma. IIpOBOAHUKHM M HUAIEKTPUKH. 3aKOH COXPAHEHUS JJIEKTPUUYECKOIO
3apsaa.

DNEeKTpUUYECKUI TOK. Y CIOBHSI CYLIECTBOBAHUS JJIEKTPUUECKOTrO ToKa. McTOUHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHYECKOE,
MAarHuTHOE). DIEKTPUUECKUHN TOK B KUJKOCTSAX U Tra3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuueckoe HampsbkeHne. ConmpoTHBIICHUE
MPOBOJIHUKA. YJIeJIbHOE COIMPOTHUBJICHUE BellecTBa. 3akoH Oma s yyacTKa Iemu.
[TocnenoBarenbHOE U MapAJUIETbHOE COCIUHEHUE MPOBOAHUKOB.

PaboTa 1 MOIIIHOCTH AEKTpUIecKoro Toka. 3akoH Jxxoynsa—JIenmna. DneKkTpudeckue
LENH U MOTPEOUTENIN AIEKTPUUYECKOi sHeprun B ObITy. KopoTkoe 3ambikaHueE.

[TocrossHHBIE MarHuThl. B3anMMoAENCTBHE NOCTOSHHBIX MArHUTOB. MarHuTHoe
nosje. MarautHoe 1nojie 3eMJId U €ro 3HaueHue Ui Ku3Hu Ha 3emiie. OnbIT DpcTena.
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MarauTtHoe MoJ€e 3IEKTPUYECKOro Toka. lIpuMeHeHue dJIeKTpOMAarHuTOB B TEXHUKE.
JleficTBE MarHUTHOTO IIOJISI HA MPOBOJHHUK C TOKOM. DJEKTPOJABHUraTENb MOCTOSHHOIO
ToKa. Mcmonb3oBaHHME DIIEKTPOABUraTelie B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPaHCIIOpTE.

Onertel @apanes. fBneHue snekTpoMarHuTHOM uWHAYKIUU. [IpaBuno Jlenna.
OnextporeHepaTop. CrocoObl MOMYyYEHHs IIEKTPUUYECKON SHEPTUU. DJIEKTPOCTaHLIUU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX SHEPTHUH.

Jlemoncmpayuu
DJIeKTpu3aIus Ted.
JIBa poa 3NEKTpUUECKUX 3apsiiOB U B3aUMOJICUCTBUE 3apSKEHHBIX TEI.
YCTpOUCTBO U AEUCTBUE IIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] MHYKIIMS.
3aKOH COXpaHEHHUsI AIEKTPUUECKUX 3aPSI/IOB.
[TpoBOIHUKHN U TUDTECKTPUKH.
MoaenupoBaHUE CUJIOBBIX JTUHUM 3JIEKTPUUYECKOTO OIS,
M CTOYHMKH MOCTOSHHOTO TOKA.
JIelcTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUIN TOK B KHUJKOCTH.
["a30BBIl pa3ps.
N3MepeHne cuiibl TOKa aMIIEPMETPOM.
N3Mmepenune 251eKTpUYeCcKOro Hanps>KeHUs BOJIbTMETPOM.
PeocTat u Mara3uH CONpOTUBIICHUI.
BzanMopaeicTBre ITOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHUe HEBO3MOKHOCTH PA3CICHUS MOJIOCOB MAarHUTA.
MoaenupoBaHU€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.
MarauTHoe 1oJjie Toka. DJIeKTPOMarHur.
JlericTBME MarHUTHOTO I0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENh ITOCTOSIHHOTO TOKA.
Hccnenosanue aBIeHUS 3JIEKTPOMATHUTHOU HHIYKIIUH.
OnbiThl @apaes.
3aBUCUMOCTD HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUSI.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomul u onvimoi
OMBITHI O HAOMIOACHUIO JICKTPU3AIMH TEJI MHAYKIIUCH U MPU CONIPHUKOCHOBCHHH.
UccnenoBanue AeHCTBUS 3JEKTPUYECKOTO MOJIA HA TPOBOAHUKHU U TUDJICKTPUKH.
COopxka 1 mpoBepka paboThI JIEKTPUISCKOH TSN TOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHKUe CHIbI TOKA.
N3mepenne u peryaupoBaHUe HAMPSKESHHUS.
UccnenoBanue  3aBUCMMOCTH  CHJBl  TOKa,  HAYIIETO  YE€pe3  PE3UCTOp,
OT COMPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH 3JIEKTPUYECKOTO  COMPOTUBICHUSA
MPOBOAHUKA OT €T0 JJIMHBI, IUIOMIAN NONEPEYHOr0 CEYEHUS U MaTepurara.

[TIpoBepka mpaBWiia CIIOXKEHHS HAINPSHKEHUN MPU MOCJIEI0BATEIBHOM COEIUHEHUH
IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiIa AJisi CUIIBI TOKA MTPH NApaJIEIbHOM COEAMHEHUH PE3UCTOPOB.

Onpenenennie padbOThI AEKTPUUECKOIO TOKA, UIYIIETO YEPE3 PEZUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HccnenoBanme  3aBUCHMOCTH  CWJIBI  TOKAa,  MAYIIETO  4Yepe3  JaMIIOUKYy,
OT HAIpPSDKEHUSI HA HEH.

Onpenenenne KIIJ[ narpeBatensi.

UccnenoBanmne MarHUTHOTO B3aUMOJCUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TOJII TMOCTOSIHHBIX MArHUTOB TNMPU HX OOBEIUHEHUU H
pa3lieNeHUN.

HccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KaTYIIKU
C TOKOM M MarHuTa OT CWJIbI TOKA U HAINPaBJICHUS TOKA B KaTYIIIKE.

N3yuenune aeicTBUS MATHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padoThl AJIEKTPOIBUTATESI.

Nsmepenue KIIJ] anekTpoaBUrateibHOM YCTAHOBKH.

OMNBITHI 110 UCCIEIOBAHUIO SIBIEHUS 3JIEKTPOMAarHUTHOM MHAYKIMHU: UCCIIEI0BAHUE
U3MEHEHN 3HAYEHUS U HAIIPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanunuyeckue siBjieHUs

Mexanndeckoe — ABMKEHHME.  MarepualibHasg  TOYKA. Cucrema  orcuéra.
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOrO0  JBWXKEHUsS. PaBHOMEpHOE  MPSMOJMHEHHOE
nBkenue. HepaBHomepHoe mnpsiMoiMHENHOE ABWKeHHE. CpedaHssi U MIHOBEHHas
CKOpOCTb TeJIa IPY HEPABHOMEPHOM JIBUKECHHH.

Yckopenne. PaBHoyckopeHHOE TpsiMoJIMHElHOe JBIkeHHe. CBOOOHOE MaJICHHUE.
Onpitel [Nanuies.

PaBHOMepHOE [BHKeHME 10 OKpykHOcTH. Ilepmonm u dactora oOpalleHHs.
JluneliHas U yriioBasi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

IlepBbii 3akoH Hbrorona. Brtopon 3akon Herorona. Tpetuit 3axkoH HproToHa.
[IpyHIMI cyneprno3uuuu CHll.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHUSI CKOJBXEHUS, CHJia
TPEHHUS TIOKOSI, APYTHUE BUAbI TPEHUSL.

Cuiia TSKECTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHUE CBOOOHOIO MaJCHUSI.
JIBmkenue taHer BoKpyr Cousnna. Ilepas kocmuueckast ckopoctb. HeBecoMocTs u
Meperpy3KHu.

12



PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teo. PaBHOBecue
TBEPAOTO TeNA C 3aKPETUVIEHHOW OChIO BpaieHus. MoMeHT cuiibl. LIeHTp TskecTu.

Nmvnynsc Tena. M3menenme wumnyinbca. MMiynsC cuibpl. 3aKOH COXpaHEHUS
nMITyabca. PeakTuBHOE qBUKEHUE.

Mexanuueckass paboTa U MOLIHOCTb. PaboTa CHJl TSKECTH, YHPYTOCTH, TPEHHUS.
Cas13b sHEpruu U padotel. [loTeHManbHas sHEprus Tena, NOJAHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanbHas 3HEprus cxkatoil npyxuHel. Kunetndeckas sHeprus. Teopema
0 KHHETUYECKOW DHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu

Ha6monenne MexaHM4ecKoro JIBHKEHUS Tejla OTHOCUTENBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHME MyTEN M TPAECKTOPHUI JIBUKEHHUS OJTHOTO M TOTO K€ Tela OTHOCUTEIBHO
PAa3HBIX TEJ OTCUETA.

N3mepeHune CKkopoCcTr U YCKOPEHUS MPSMOIMHERHOTO IBUKEHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBHXKECHHUSI.

HaGmronenue aBuKeHUS Tella Mo OKPY>KHOCTH.

Habnionenne MexaHWuYecKMX  SBICHUH, TMPOUCXOASIIMX B CHCTEME OTCcuéra
«Tenexxka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBJKEHUU OTHOCHUTEIBHO KaOWHETa
(pu3nKH.

3aBUCUMOCTB YCKOPEHHMS Tela OT MAcCChl TeJla U IEWCTBYIOIIEH HA HETO CUIIBL.

HaGmronenue paBeHCTBa CUJT TIPU B3aUMOJICHCTBUY Tell.

N3meHeHune Beca Tela Mpu YyCKOPEHHOM JBH>KCHUH.

Ilepenaua nMmysbca Mpy B3aUMOJICHCTBUH TEIL.

[IpeoGpazoBanust SHEPTUH NMPU B3AUMOACHUCTBUU TEJI.

CoxpaHeHne UMIyJIbca MPU HEYNPYTOM B3aMMOJICUCTBHHU.

CoxpaHeHue UMITysbca Mpu abCOIOTHO YIIPYTOM B3aUMOICHCTBHH.

HaGnronenne peakTHBHOTO JABM)KCHHS.

CoxpaHeHue MEXaHUYECKOW SHEPTUHU MIPH CBOOOTHOM MaICHUU.

CoxpaHeHHMEe MEXaHWYECKOW HHEpPruM NpHU JABWKEHUU Tella TOJ JIEWCTBHEM
MPY>KUHBL.

Jlabopamopnuvle pabombl u onvimol

KonctpynpoBanue TpakTa A pa3roHa U JajdbHEWUIIEro paBHOMEPHOI'O JBHKECHUS
IapUKa WUJIU TEJICKKH.

Omnpenenenne cpeiHEN CKOPOCTH CKOJIBKEHHUS OpycKa WM JABWXKEHHUS IIapuKa
10 HAKJIOHHOM NIJIOCKOCTH.

OrnpeneneHne yCKOpEHHUsl Tejaa MPU PAaBHOYCKOPEHHOM JIBHXKEHUHM MO HAKIOHHOM
MIJIOCKOCTH.

NccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBHXKECHUU
0e3 HayaJIbHOI CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU MPU PABHOYCKOPEHHOM JBUXKEHUU O€3 HayalibHOU
CKOPOCTH IIYyTH OTHOCSITCSI KaK psAJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE MTPOMEKYTKU
BpEMEHHU OJIMHAKOBBI.
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HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIJIBI HOPMaJbHOTO
JaBJICHUSL.

Omnpenenenne ko3P GUlieHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenne )KECTKOCTH NMPYKUHBL.

OmnpeneneHrie padOTHIl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUHM  Teja
M0 TOPU30HTATBHOM MMOBEPXHOCTH.

Omnpenenenrie pabOTHI CUJIBI YIPYTOCTH TPHU MOABEME Tpy3a C HCIOJb30BaHUEM
HETIOJIBMYKHOTO U TTO/IBIKHOTO OJIOKOB.

W3yuenue 3aKkoHa COXpaHEHUS YHEPTUU.

Paznen 9. Mexannueckue K0J1e0OaHUA U BOJTHBI

KonebatenbHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TEpPUOI,
4acToTa, aMIUiuTyaa. MaremaTudecKuid U TIPY>KUHHBIH MasaTHUKU. [IpeBparieHue
SHEPIUH MPU KOJIeOATETHHOM JIBUKEHUU.

3aryxatoniue koJjiebanusi. BeiHykneHHbIe koyieOaHus. Pe3zonHanc. MexaHudeckue
BoJIHBI. CBOMCTBa MEXaHMYECKWX BOJH. [IpomonpHbIe M momnepedHbie BONHBL. J[rHA
BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHHUs. MexaHWYecKHe BOJIHBI B TBEPJOM TeJe,
CEMCMHUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicOTa ToHA. OTpaxkeHue 3Byka. HMHOpa3Byk wu
yJIbTPa3BYK.
Jlemoncmpayuu

HaGmonenre konebaHuil T Mo IeMCTBUEM CUJIBI TSOKECTH M CHITBI YIIPYTOCTH.

HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYXKHUHE.

HaGmroenre BEIHYKICHHBIX KOJICOAHW M pe30HaHca.

PacnpocTtpanenue npoaoJibHBIX U MOMEPEUHbIX BOJIH (Ha MOJIEIN).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUI pE30HAHC.

Jlabopamopnuvle pabomul u onvimol

Omnpenenenre 4aCTOTHI M MIEpH0/Ia KOIeOaHN MaTEMaTHUYECKOTO0 MasiTHHKA.

Omnpenenenre 4acTOTHI ¥ TIEpro/ia KojaeOaHu Py KMHHOTO MasgTHUKA

HccnenoBanue 3aBUCHMOCTH TEpUoja KojeOaHWW TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJEOAHWH TPYKUHHOTO  MasTHHKA
OT MacChI Tpy3a.

[IpoBepka HE3aBHCHUMOCTH TIepUoAa KOJ€OaHWW Tpy3a, TOJBEIICHHOTO K HHTH,
OT MacChI Tpy3a.

OneITHI, JEMOHCTPUPYIONIHME 3aBUCUMOCTh TIEpHo/ia KOJIeOAaHWd MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI.

W3mepenne ycKkopeHHs CBOOOTHOTO MaCHUS.

Pa311e.11 10. :‘)JIeKTpOMaFHI/ITHOC moJ1€ U JJICKTPOMAIHUTHBLIC BOJIHbBI
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DIEeKTPOMAarHuTHOE ToJIE. DJIEKTPOMAarHUTHHIE BOJIHBI. CaoiicTBa
DNEKTPOMArHuTHeIX  BOJH. Illkanma anexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BolTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBONCTBA CBETA.

Jlabopamopnvle pabombl u onwvimol
N3y4eHne CBOWCTB AJICKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeroBble siBJIeHUS

JlyueBas mopens csera. Mcrounuku csera. IIpsaMonuHelHHOE paclpoCTpaHEHHE
ceera. 3atmeHus ComHua u Jlynel. Otpaxkenume csera. I[Inmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

IIpenomiienne cBeTa. 3akoH mpenomiieHuss cBeta.  [lonHoe  BHYTpeHHee
OoTpakeHne cBeTa. VICcnoiab30BaHME IMOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKHX
CBETOBOJAX.

Jlunza. Xox mydedt B auH3e. Ontuueckas cuctema ¢oToarmapara, MUKPOCKONa U
Teseckorna. ['71a3 Kak onTuyeckas cucreMa. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. OnbiTel HptoToHa. CloskeHue CeKTpaabHbIX
nBeToB. /ucnepcus caera.

Jlemoncmpayuu
[IpssMonMHETHOE pacpOCTPaHEHHUE CBETA.
OTtpaxeHue cBera.
[TomydeHnue n300pa>keHUH B IMJIOCKOM, BOTHYTOM U BBIIMTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBO/I.
Xom myuelt B coOuparoIiei TuH3e.
XO0J 1ydeu B paCcCEUBAIOLIEH JIMH3E.
[Tomydenue n300pa>keHUH ¢ TOMOIIBIO JIMH3.
[Tpunmn neictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIIA.
Mopens rnasa.
Paznoxxenne 6eoro cBera B CIIEKTP.
[Tommydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimoi
HccnenoBanue 3aBUCMMOCTH YIJIa OTPAYKEHHUsSI CBETOBOTO Jiyda OT yIJla MaJIeHHUS.
N3ydenune xapakTepuCTUK U300paKEHHUS MpeIMETa B TJIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila TIPEJIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHus
Ha TPaHMIIE «BO3TYyX—CTEKIIO».
[Tonydenue n300pakeHUM ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.
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Onpenenenrie POKYCHOTO pacCTOSTHUS U ONITUYECKOM CHUJIBI COOMPAIOILEN JTUH3BL.
OnpITHI IO Pa3I0KEHUIO OEJIOro CBETA B CHEKTP.
OMnbITEL IO BOCHPUSTUIO 1BETa MPEIMETOB MPH UX HAOIIOJCHUHM YEpe3 IIBETOBBIC

(GUIBTPBL.

Paznen 12. KBaHTOBBIE SIBJIEHUS

OmeiTel  Peseppopmna u mumanerapHas moaenb atoma. Mogens atoma bopa.
Hcnyckanue u norioiieHrue ceera atToMoM. KBaHThl. JInHEeHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Asbda, O6eTa- u ramma-uznyudenus. CTpoeHHe aTOMHOIO siapa.
Hyxnonnas Mozaens atoMHoro siipa. M3otomnel. PannoaktuBHbie npeBpamenus. [lepuon
NoJTypacnajia aTOMHBIX sifIep.

SnepHbie peakiu. 3aKOHBI COXPAHEHHS 3apsI0BOr0 U MacCOBOT'O YUCEN. DHEPrus
CBs3M aTOMHBIX sifep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a M JENEHUS sep.
HcTtounuku sueprun CosiHLA U 3BE3I.

Snepnas oHepreruka. JleWcTBUS paAMOAKTUBHBIX H3JIyYEHUH Ha  KUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4YEHHUS U TTOTJIONIEHUSI.
CrekTpbl pa3IMYHBIX Fa30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BusbcoHa.
Pabota cuéTunka HOHU3UPYIOITUX U3ITYICHUH.
Peructpanus u3nydeHus: IPUPOIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnvle pabomubl u onvimol

Habmonenre CrutomHbIX U THHEHYAThIX CIICKTPOB U3TYUCHHSL.

HccrienoBanue TPEKOB: W3MEPEHHE DHEPIHMHM YACTHIBI IO TOPMO3HOMY IIyTH
(o ororpadusim).

M3amepeHne paguoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 AN MOTYJIb

[ToBTOpUTENHHOOOOOMIAIONTNI MOAYJIh TpEIHA3HAUYEH [UISl CHUCTEMATH3alluU H
0000IIIeHNsT TPEIMETHOTO COJIEPKAHUS M OMbITa JIEATEIBHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHHH BCETO Kypca (pu3uKM, a Takke Ui TOATOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY M0 (pU3HKE NI 00YyJarOIUXCs, BRIOPABIIMX 3TOT yUEOHBIN
MpEIMET.

[Ipr w3ydyeHMM JAHHOTO MOZYJISL PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BUIbI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECleuMBaeTCid JAOCTUKEHHE NPEAMETHBIX U
METaIpeIMETHBIX TUIAHUPYEMBIX PE3YJbTaTOB OOydeHUs, (HOpMUPYETCS €CTECTBEHHO-
Hay4yHas I'PAMOTHOCTb: OCBOEHHE HAaYYHBIX METOAOB HUCCJIENOBAHUS SIBIICHUU MPUPOJbI
U TEXHUKHU,  OBJAJACHUE  YMEHUSIMU  OOBICHATH  (DU3WYECKHE  SIBJICHUS,
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[IPUMEHSAS [OJIyYCHHBbIE 3HAHUA, pEIlaTh 3aJa4yd, B TOM YHCIIE KAa4eCTBEHHBIE U
JKCIIEPUMEHTAJILHBIE.

[TprHUIHMNIMAIIBHO AEATENILHOCTHBIM XapaKTEP JAHHOI'O pas3zeia PEajn3yeTcs 3a CUET
TOr0, YTO 00YyYaroIINeCs BBIMOIHSIIOT 3aJJaHusl, B KOTOPbIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUU PACIIO3HABATh U HAYYHO OOBACHATH (PU3NUYECKUE
SIBJICHUS B OKPY KarOLIEeW NPUPOJE U MIOBCEAHEBHON KU3HU;

HCIIOJIb30BAaTh Hay4YHbIE METO/IbI UCCIIEOBaHUS (PU3UUECKUX SIBJICHUN, B TOM YHCIIE
JUIsL IIPOBEPKU TUIIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4yHble OCHOBBI HauOoliee BaKHBIX JOCTHXKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEpP, IPAKTUYECKOIO MWCIOJIB30BAHUS pa3JIUYHbIX HCTOYHHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPALLICHUS M COXPAHEHUS BCEX M3BECTHBIX BUIOB
JHEPIUHU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

N3ydyenre (u3MKM HA YpOBHE OCHOBHOIO OOIIEro OOpa30BaHMs HAIPaBICHO
Ha JIOCTIDKEHHE JMYHOCTHBIX, METalpEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

B pesympraTe m3ydeHuss (U3MKH Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
y oOyuatotierocst 6yayT copMUpOBaHbI CIAEAYIONINE JUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpMOTHYECKOT0 BOCTIMTAHMSI:

IOPOSIBJICHUE HMHTEpPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
buznueckoil HayKH;

[IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX(UZHUKOB,

2) TPa’KIAHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIICCTBCHHO-3HAUMMBIX
M OTUYCCKUX TPOOJIEM, CBS3aHHBIX C TPAKTHYCCKUM TMPUMEHEHHUEM JTOCTHKCHUH
[1)76370 478

OCO3HAHWE BAXHOCTH MOPATEHOITUIECKHX MPUHITUIIOB B JCSITEILHOCTH YIEHOTO;

3) 3CTeTHYECKOro BOCIIUTAHUS
BOCIIPUATHE OCTETUYECKMX KadecTB (Pu3MYecKod Hayku: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) HeHHOCTH HAYYHOI'0 IO3HAHMS:

OCO3HAHME IIEHHOCTH (PU3MYECKONW HAayKHM KaK MOIIHOTO WHCTPYMEHTA TO3HAHMS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BaXKHEUIIIEH COCTABIISIOIIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENILHOCTH, HMHTEpEca K  HCCIIEI0BATEIbCKON
NEATEIIbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbSI H YMOIMOHAIBLHOTO 0JI1ATOTIOTYYHsI:
OCO3HaHWE IIeHHOCTH  Oe3omacHoro oOpa3a KH3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BXXHOCTH TPaBWJI OE30MMACHOTO TOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AMEKTPUYECKUM U TETIOBBIM 000PY/I0BAaHHUEM B JIOMAIIIHUX YCIIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pe(IICKCHHU, TPU3HAHUE CBOETO TpaBa Ha OMIMUOKY H
TAKOI0 K€ MpaBa y APyroro 4eaoBeKa;

6) TPy10BOT0 BOCIUTAHMS:

aKTUBHOE YyYacTHE€ B PEIICHHM MPAKTUYECKUX 3anady (B pamMKax CeMbH,
o0pa3oBaTeNbHOM OpraHu3aluu, TOpoAa, Kpas) TEXHOJIOTUYECKOM U COLUAIBHOM
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCII€ U PU3MUECKUX 3HAHUK;

MHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO podecchil, CBSI3aHHbIX C (PU3UKOM;
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7) IKOJIOrHYEeCKOro BOCIIUTAHHUS:

OpPHEHTAllMs Ha MPUMEHCHHE (QU3NYECKUX 3HAHUM IS PEIIeHHUsS 3a7ad B 00IacTH
OKPY KAroIei Cpe/ibl, INIAHKPOBAHKS TIOCTYIKOB U OIEHKH X BO3MOKHBIX ITOCIICICTBHIMA
JUJISL OKPYKArOIIEN CPEJIbI;

OCO3HAHHE TTI00aTBLHOI0 XapaKTepa SKOJOTHYECKHUX POOIeM U ITyTel X PEIICHHS,

8) aganTanuu K M3MEHSIONIUMCS YCJIOBHSIM CONMAIbHOW U MPUPOTHON Cpe/bl:

NOTPEOHOCTh BO B3aMMOJECHCTBUM TPHU BBINOJIHEHUU HUCCIECAOBAHUA W MPOEKTOB
(u3nUecKoil HaMPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

NOBBILIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATEIbHOCTb;

noTpeOHOCTh B POPMUPOBAHUM HOBBIX 3HAHHM, B TOM yuciie GOpMYyJIUPOBaTh UJIEH,
HOHSITHSI, TUTIOTE3bI O PUBNYECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Je(UIUTOB COOCTBEHHBIX 3HAHMMW M KOMIIETEHTHOCTEH B o0nactu
buzuky;

IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3UUECKUX 3HAHUIA;

CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3M MPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C UCTIONB30BaHUEM (DU3MUECKUX 3HAHUM;

OILICHKAa CBOUX JICUCTBUN C y4ETOM BIUSHHUSA Ha OKPYXAIOUIYIO CPEAy, BO3MOKHBIX
r7100abHBIX OCIEICTBUI.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOCHHS TporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETrO
oOpazoBaHusi y OOydYaroIIerocs OymyT c(hopMUPOBaHBI MeTarnpeaMeTHbIE
pe3yabTaThl, BKIIOYAIOIINE IT03HABATEIbHBIE YHHUBEpCAIbHBIC YYeOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC YICOHBIC JCHCTBUS, PETYISATUBHBIC YHUBEPCAIBHBIC
y4eOHbIE ICHCTBUSI.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIEC Y4eOHbIE TeHCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIIECTBEHHbBIE IPU3HAKN OOBEKTOB (SIBICHU);

YCTaHABIIMBATh  CYLIECTBEHHBIM  MpPU3HAK KnaccupuKanum, OCHOBaHUS
T 0000IICHNS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTpUBaeMbIX (hakTaX, TaHHBIX
1 HAOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIISIT IPUYMHHOCIEICTBEHHBIE CBSI3M MPU M3YUYCHUH (PU3UUECKUX SIBICHUM U
MPOLIECCOB, J€NaTh BBIBOJBI C HCIOJB30BAHUEM JEAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKITIOYCHHH, BBIBUTATh TUTIOTE3BI O B3aUMOCBS3IX (DU3MUECKUX BEIHYNH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO perieHuss y4eOHOW (¢u3HuecKor 3amauu
(cpaBHEHUE HECKOJIBKUX BAPUAHTOB PEILICHUs, BEIOOP HanOoJee MOJXOAIIEIO C YUETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KpUTEPUEB).

19



Bba3oBble uccienoBaTebCKue 1eiiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEILCKUA UHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh 1O CAMOCTOSATENLHO  COCTaBJIECHHOMY IUIAHY OIBIT, HECIOXKHBII
bU3UYeCKUil SKCIIEPUMEHT, HEOOJBbIITOE UCCeqoBaHuEe (DU3NYECKOTO SIBJICHMUS,

OIICHUBATh Ha MPUMEHUMOCTbH U JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYYECHHYIO B X0O/1€
HCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYJIUPOBaTh OOOOIIEHWSI U BBIBOABI IO pe3yjibTaTam
poBeAEHHOT0 HAOJIOICHMSI, OTBITA, UCCIICIOBAHNUS,

IPOTHO3UPOBATh BO3MOXKHOE JIalibHEMIee pa3BUTHE (U3UYECKUX TIPOIIECCOB,
a TaKKe BBIJBUraTh MPEANOJOXKEHUSI 00 HX pPa3BUTUU B HOBBIX  YCIOBUSIX U
KOHTEKCTaXx.

Pab6ora c undpopmanmeii:

NPUMCHATh PA3IMYHBIC METO/ABl, WHCTPYMEHTBI M 3alpoChl TPH ITOHUCKE
U orOope MH(MOPMAIMKM WU JAHHBIX C YYETOM NPEUIOKCHHOW y4eOHOW (pu3ndecKon
3aJ1a4H;

aHAJIM3UPOBATh, CHCTEMATH3MPOBATh M  WHTCPIPETUPOBATH  HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM IIPEICTABICHHS,

CaMOCTOSITEIIEHO BBIOMPATh ONTUMANBHYIO (POPMY IMPEACTaBICHUS HHPOPMALUU 1
WITIOCTPUPOBATh peIlaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOW
rpad UKol U UX KOMOUHAIIUSMHU.

KoMMyHMKaTHUBHBbIE YHUBEpPCAJbHbIE Y4eOHbIe NeiiCTBUA:

B XoJe OOCYyXJeHHs ydeOHOTO MaTepualia, Pe3ylbTaTOB JIa0OpaTOPHBIX pPadoT
U TPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY)K/IaeMOHl TeMbl U BBICKa3bIBATh
UJeH, HalleJIeHHbIE Ha pelIeHHe 3aJadyd M TMOojAJep)KaHue OJaroKenareIbHOCTH
OOIIIEHNS;

COTIOCTABJISITh CBOM CYXXIEHUS C CYKICHUSMHU JPYrdX YYaCTHUKOB JHMAaJIora,
O0OHapyXUBATh PA3INUNE U CXOJCTBO MO3UIINN;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJUYHO TMPEACTABIATH PE3yJAbTaThl BBIMIOJIHEHHOTO (PU3UYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIICIOBAHUS, IIPOCKTA).

MOHUMATh ¥ UCTIOIB30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIUBUIYaTbHOU paOOTHI
MIPY PEIICHUH KOHKPETHON (PU3NYECKOM TPOOIEMBI;

MPUHUMATh 1€ COBMECTHOW JEATEIhHOCTH, OPTraHW30BBIBATH JEHCTBUS 1O €€
JTOCTIKEHUIO: PACTIPEACIISATh POJIH, OOCYXKJaTh IMPOILECCHl U PE3yIbTaThl COBMECTHOMN
paboTeI, 00001MaTF MHEHUS HECKOIBKUX JIOCH;

BBITIOJTHSTH CBOIO 9acTh PaOOTHI, TOCTUTAasi KA4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIPABJICHUIO W KOOPJIUHUPYS CBOH JEHCTBUS C APYTUMH YICHAMHU KOMaH/IbI;

OIICHWBATh KAayeCTBO CBOETO BKJIaga B OOMUH MPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIIBHO chopMyTHpPOBAaHHBIM y4aCTHUKaMU B3aMMO/ICHCTBUSI.

20



PerynsiTuBHble YHUBepPCaJbHbIEe yuyeOHbIE TeHCTBUS
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOYyHOIIMX
JUTsl pelieHus PUu3nuecKux 3HaHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATUS PEIIeHUN (MHAUBUAYAIbHOE,
MPUHATHE PEUIeHUs B IPYIIEe, IPUHITHE PEIICHUN TPYIIoi);

CaMOCTOSITEJIbHO COCTABJISITh aNTOPUTM pelleHus] (pU3MUecKor 3aauu WM IJIaHa
UCCIIEIOBAaHUSI C YYETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBaTh IIpearacMble BApHUaHThl PELICHU;

JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLEHKY CUTYallUU U MpeJyiaraTh IiaH €€ U3BMEHEHHUS,

OOBSACHATHh NMPUYUHBI JOCTHXKEHUS (HEJOCTHUKEHHS) PE3yJIbTaTOB AESTEbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJIHEHHS
(U3MUECKOTO HWCCIEeNOBaHUS WIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBILUXCS CUTYaIlMi, YCTAHOBJIECHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YJIbTATa LIEJIN U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JPyroro 4YejoBeKa B XOJ€ CIOpa WM JIUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYIroro.

Npu3HaBaTh CBOE MpPaBO Ha OMMOKY MNpU pEleHUU (U3NYECKUX 3a/ad WU
B YTBEPKJICHUSIX Ha HAYYHbIE TEMbI U TAKOE K€ MPABO APYTOro.

INPEJMETHBIE PE3YJIBTATBI

K koHiy oOyueHust B 7 KJjacce IpEIMETHBIC pe3ysbTaThl Ha 0a30BOM YpOBHE
JTOJDKHBI OTpaXxkaTh CHOPMHUPOBAHHOCTD Y OOYYAFOIITUXCSI YMEHUMN:

UCTIONB30BaTh TIOHATHS: (PU3MYEeCKHe W XHMHUYCCKUE SIBIICHUS, HaOIOJCHHE,
AKCIIEPUMEHT, MOJIeb, TUIIOTE3a, CAMHHIBI (DU3NYECKUX BEIWYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMSI BeIecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHHUECKOE
JIBUKEHUE  (paBHOMEPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPAeKTOpHS,
paBHOneWCTByIOMas cwi, nedopmamms (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBL;

paznuuath sBiueHUs (nudysms, TErIoBOe JBIKCHHE YAaCTHI[ BEUIECTBA,
paBHOMEpPHOE JBWKCHHE, HEPABHOMEPHOE IBMKCHHUE, WHEPIHS, B3aUMOJICHCTBUE T,
paBHOBeCHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO BpalICHHs, TMepeaada aBICHUS
TBEPABIMU TEJIaMH, XKUAKOCTSIMU W Ta3aMu, aTMoc(hepHOe NaBleHHE, IUIaBaHUE Tell,
MPEBPAIEHUS] MEXaHUYECKOW SHEPTUH) TIO0 OMHCAHUIO WX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OTIBITOB, IEMOHCTPUPYIONIHNX JAaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHHE W3YyYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM YHUCIIe PU3HUECKHE SIBJICHUS B PUPOJIE: MPUMEPHI ABMKCHHUS C PA3THIHBIMA
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CKOPOCTAMHU B JKUBOW M HEXUBOU IIPUPOJE, ACHUCTBUE CHUIIBI TPEHUSA B IPUPOLAE U
TEXHUKE, BIMSHUE aTMOC(HEpPHOTO JaBJEHUS Ha KUBOW OpraHusM, ILJIJaBaHUE PBHIO,
phlUard B TEJE YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 33Jauyy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUMH;

OMHUCHIBATh W3YYCHHBIC CBOMCTBA Tel W (PU3MUECKUE SBICHUS, WCHOIB3YS
dbu3nUeckue BEIMYUHBI (Macca, 00BEM, IIIOTHOCTh BEIIECTBA, BpeMsl, MyTh, CKOPOCTH,
CpeaHsia CKOPOCTb, CUJIa YNPYTOCTH, CHJIA TSKECTH, BEC Tela, CUila TPECHUS, NaBICHUE
(TBEpmoro Tena, JKMUAKOCTHU, Ta3za), BBITAJKHUBAIONIAs CHUJIA, MEXaHWYeckas paloTa,
MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOA()(PUIMEHT TMOJE3HOTO JeHCTBUS
MEXaHU3MOB, KWHETUYECKass W TOTCHIMAbHAS DHEPrus), MPU OMUCAHWUU MPABHIHHO
TPaKTOBaTh (PU3MUECKUN CMBICIT UCTIOIB3YEMbIX BEIUYUH, UX 0003HAUYCHUS U €IUHUIIBI
(bU3UYECKUX BEJIMYMH, HAXOJIUTh (OPMYJbI, CBS3bIBAIOIINE JaHHYIO (U3UYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TpaUKd H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BETUYMH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (YU3UYECKUE SIBICHHS W TIPOIECCHI, MCIOJIB3Ys
npaBWiIa CJIOXKEHUs1 Cui (BIOJb OJHOM mpsiMOM), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUIO paBHOBECHs pbiuara (6J10Ka), «30JI0TOE TPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsT MEXaHWYECKOW DHEPruu, MPHU ATOM JiaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3alliChIBATh €T0 MATEMATUYECKOE BhIPAKEHHUE;

OOBSACHATh (DU3UYECKUE SIBICHUS, TPOLECCHl M CBOWMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHUTYyallHi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepPa: BBIABIATh NPUYMHHO-
CJIE/ICTBEHHBIE CBSA3U, CTPOUTHh OOBACHEHHWE W3 1-2 JIOTMYECKUX IIaroB C OMOPOW
Ha 1-2 wu3y4YeHHBIX CBOMCTBAa (PU3MYECKUX SBICHUM, (QUINYECKUX 3aKOHA WIU
3aKOHOMEPHOCTHU;

pemiath pacu€THble 3amaud B 1-2 neicTBUA, HCTOJB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAOIIME (PH3UYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUA 3a7a4d 3alUChIBATh
KpaTKOe YCIOBHUE, TMOACTABIATh (U3MUYECKHE BEIMYMHBI B (OPMYJIBI W TMPOBOIUTH
pacy€Thl, HAXOIUTH CIIPABOYHBIE IaHHbBIE, HEOOXOIUMBIE JIJIsl PELICHUS 3a]1a4, OIICHUBATD
PEAUTUCTUIHOCTH TIOTYUYEHHON (PU3MUECKOMN BEIIUYUHBL;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEUIUTh MPU TMOMOIIH (HU3UIECKUX
METOJIOB, B OIIMCAaHWHU HWCCIENOBAHUS BBIAEIATH IPOBEPSIEMOE IPEATNIOJIOKEHUE
(rumoresy), pa3nuyaTh U HKHTEPIPETUPOBATH MOJYYEHHBIN pPe3yabTaT, HAXOAUTh OLIUOKU
B XOJI€ OTBITA, JI€JIATh BBIBOABI 10 €TO PE3YJIbTATAM;

MPOBOAUTH OIBITHI MO HAOTIOACHUIO (DU3MYECKUX SIBICHUN WM (U3HUUECKUX
CBOMCTB Ten: (hopMynupoBaTh MPOBEPSIEMBIE MPEAMONIOKEHUS, COOMPATh YCTAaHOBKY
U3 MPETIOKEHHOTO 000y I0BaHNS, 3aMICHIBATH X0/ ONBITA U (DOPMYITHPOBATH BHIBOJIBL,

BBITIOJIHSTH MPSMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHUJIIBI
U TeMIEepaTyphbl ¢ MUCIOJb30BAHMEM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHMs MPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PM3MUECKON BEIUUYUHBI OT JIPYroit
C MCMOJIb30BAHUEM MPAMBIX U3MEPEHUI (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABUKYILETOCS
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Teaa OT BPEMEHU ABW)KEHMS T€Ja, CUJIbl TPEHMSI CKOJIBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TE€JI W HE3aBUCUMOCTH CHWJIbI TPEHUS OT IUIOHIAaU
COMPUKOCHOBEHUS TEJ, CUJIbl YIPYTrOCTH OT YIJIMHEHHS MPYXKUHBI, BHITAIKUBAIOIIEH
CWIbl OT O00BbEMa MOTpYKEHHOM YacTU Tela M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT IITyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUI
IJIaBaHUs TeJ, YCJIOBUW paBHOBECHUS pblyara U OJIOKOB, Y4acTBOBAaTh B IJIAHWPOBAHUU
y4eOHOro HCCIEeA0BaHUsA, COOMpaTh YCTAHOBKY U BBINOJHATh HW3MEPEHUS, CIEIys
NPEJIOKEHHOMY  TUIaHy, (UKCUPOBATh pE3yNbTaThl IOJTYYEHHOW 3aBUCHUMOCTH
bu3MYEeCKUX BETUYMH B BUJEC TPEAJOKCHHBIX TAOMUIl U TpapuUKOB, JejaTh BBIBOJbI
[0 pe3yJIbTaTaM UCCIIEeIOBaHUS;

IPOBO/IUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIUYMH (TUIOTHOCTH BEIECTBA
KUJAKOCTM M TBEPAOro Tejla, CHJIA TPEHUS CKOJBXEHUS, JaBJIEHUE BO3/AyXa,
BBITAJIKMBAIOIIAs CUJIA, IEHCTBYIONIAS HA MOTPY>KEHHOE B KUJIKOCTh TENI0, KO3 PUueHT
MOJIE3HOTO JICMCTBUSI MPOCTHIX MEXAHU3MOB), CIEAys MPEIIOKECHHON WHCTPYKLHUU: MPH
BBITIOJIHCHUHM W3MEPEHUN COoOupaTh HKCICPUMEHTAIbHYI0 YCTAaHOBKY W BBIUHUCIATH
3HAYCHUE UCKOMOM BEJTUYUHBI,

coOnrofaTh NpaBWiIa TEXHUKM O€30MacHOCTH Tpu padore ¢ 1adOpaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETpP, COOOIIAIOIINECS COCY/bl, OapOMeTp, pblyar, MOABMKHBIA U
HEMOJIBW)KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepu30BaTh TMPUHIUIBI JACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOW Ha WX ONUCaHus (B TOM 4YHCIE: MOALIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THIPABIMYECKUNA IIPECC, MAHOMETP, BHICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), MCIOJIb3Ysl 3HAHUS O CBOWMCTBAaX (DU3MYECKUX SIBICHHM W HEOOXOJMMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl (HAXOAUTh HWHGOPMALMIO O TpHUMEpax) MNPAKTUYECKOTO
UCIIONB30BaHUsl (U3MYECKUX 3HAHUM B TIOBCEHEBHOW JKMU3HM i1 OOeCTeYeHUS
0e30macHOCTH Tpu OOpameHnd ¢ TpuOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUS 3/I0pOBbS U COOJIIOJICHHUSI HOPM HKOJIOTUYECKOTO TIOBEICHUS B OKpY KaroIen
cpexne;

OCYIIECTBIIATh OTOOp HMCTOYHUKOB HH(popmaiuu B MHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIIMNXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBLICISATH WH(MOPMAIUIO, KOTOpAsl SBISETCS MPOTHBOPEUUBON
YT MOXKET OBITh HEJJOCTOBEPHOM;

UCIONBb30BaTh NPU  BHIIIOJIHEHUM  Y4EOHBIX 3aJlaHUd  HAYyYHOMOMYJSPHYIO
TuTepatypy (U3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTEpPHANbl, PECYPCHl CETH
NurtepHer, Biagerb MNpuéMaMM  KOHCIIEKTUPOBAHUS  TEKCTa, NpeoOpa3zoBaHUs
WH(pOPMAITUN U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHUCHMEHHBIE M YCTHbIE COOOLIEHUS Ha OCHOBE
2—3 WCTOYHHMKOB WH(pOpMarnuu (HU3UYECKOTO COACpKaHUSA, B TOM YHWCIE ITyOJIUIHO
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JeNaTh KpaTKhe COOOMIEHHsSI O pe3yJbTaTaX MPOEKTOB WM Y4YeOHBIX HMCCIEIOBaHUM,
IIPU 3TOM T'PAMOTHO HCIIOJIb30BATh M3YyYEHHBIM MOHATUHHBIN ammapar Kypca (U3MKH,
COIMPOBOXKJATh BHICTYIIEHUE NIPE3EHTAIUEH;

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUN pacipeesTh 0013aHHOCTH
B IPyNIE B COOTBETCTBUU C NOCTABIEHHBIMU 33/1a4aMU, CJIEIUTh 32 BHIMOJIHEHUEM IJIaHa
JNEUCTBUI, aJeKBAaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIaJ B JI€ATEIbHOCTb TIPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOUIUX.

K koniy oOyueHust B 8 Kijacce TMpeAMETHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y O0YUAIONTUXCS YMCHHIA:

UCIIOJIL30BaTh MOHITHS: Macca U pa3Mepbl MOJICKYJI, TETUIOBOE JIBFIKCHHUE aTOMOB H
MOJIEKYJ, arperatHbleé COCTOSIHHS BEIIECTBA, KPUCTAITIMYECKHE W amMop(HBIC Tena,
HACBIIICHHBIM ¥ HEHACHIIICHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPCHHSISA
SHEPTrHUs, TEIJIOBOH JIBUTATENb, DJIEMEHTAPHBIN SJICKTPUUYCCKUIN 3apsil, dJIECKTPUICCKOES
T0JIC, IPOBOJIHUKY ¥ JIUAJICKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYCCKUH TOK, MAarHUTHOE TIOJIC;

pa3nuyaTh SBICHUS (TETUIOBOE PAaCHIMpPEHUE U C)KaThe, TEIUIonepeaada, TErioBOe
paBHOBECHE, CMauyWBaHWE, KaNWUIAPHBIC SBICHUSA, HWCHApPEHHWE, KOHICHCAIIWS,
IUTaBJICHUE,  KPUCTAJLTU3ALIMS (oTBepacBaHME), KHUIICHUE, Teruionepeiaya
(TEeTIONpPOBOTHOCTh, KOHBEKILUSA, H3IYYCHHE), IJIEKTpU3AIUs TeJl, B3auUMOCHCTBHE
3apsiIOB, JIEUCTBUSA DJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJIEHCTBHE
MarHuToOB, JEWCTBHE MArHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, JJIEKTPOMAarHWTHAas
UHAYKIMS) TI0 ONUCAHMI0O WX XapaKTepHBIX CBOMCTB W HAa OCHOBE OIBITOB,

JEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOe SBJICHUE;

pacrno3HaBaTh MPOSBICHHUE H3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (pu3ndecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE W
KalWUIApHBIE SIBJICHHS B MPUPOJIE, KPUCTAUIBI B Tpupone, wuznydenue CoiHIa,
3aMep3aHrue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
AIEKTPUUYECKHE SIBICHUS B aTMoc(hepe, dICKTPUUECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Apeid MOIFOCOB, POIb MATHUTHOTO TOJIS JIJIS JKU3HU Ha 3eMiie, TOJSIPHOE
CUSHUE, TP ITOM TEPEBOJAUTHh MPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIJCISTDH
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PUBNICCKUX SIBICHHIA;

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, WCIONb3YS
dusznueckre BENIUYUHBI (TEMIEpaTypa, BHYTPEHHSAS JHEPTrusi, KOJIWYECTBO TEIUIOTHI,
yaenbHasi TEIUIOEMKOCTh BEIIECTBa, YAENbHAs TEIJIOTa TUIABJIICHMS, YAETbHAs TEeTuIoTa
nmapooOpazoBaHusi, yJeNbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOIPQUIIMEHT MOJIE3HOTO
JECUCTBUSI TEIJIOBOM MAITMHBI, OTHOCHUTEIbHAS BJIAXKHOCTH BO3/YyXa, JJICKTPUUYECKUN
3apsij, CUjla TOKa, SJIEKTPUUECKOE HAIPSHKEHHE, CONMMPOTHUBIICHNE TTPOBOIHNKA, YACIHHOE
COTPOTHUBIICHUE BEIIECTBA, PA0OTa M MOUTHOCTH JEKTPUIECKOTO TOKA), MPU OMHCAHUA
MPABWIHHO TPAKTOBATh (M3MUECKHI CMBICT HCIOJB3YEMBIX BEITWYHH, 0003HAYCHUS H
ESAVHUIBI  (PU3NYECKUX BEIUYHWH, HAXOAUTHh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyr0 BETWYMHY C JAPYTMMH BEIMYWHAMHU, CTPOUTH TpaduKH HM3yUYEHHBIX
3aBUCHUMOCTEMN buznuecKnx BEITUYNH;
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XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SIBJICHUS W TPOLECCHI, HCIOIB3YS
OCHOBHBIC TIOJIOKEHUS MOJEKYJISIPHOKUHETUYECKOW TEOPUU CTPOEHHUSI BEIIECTBA,
MPUHIIUIT CYNIEPHO3UIMHU TIoJieH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja,
3akoH OMa s ydacTka Lenu, 3akoH Jxoyns—JIeHia, 3aKOH COXpaHEHHsI SHEPTUH,
IIPU TOM JIaBaTh CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3aMHUCHIBATh €0 MaTEMaTUUECKOE
BBIPAYKEHHE;

OOBSICHATH (PU3UUECKUE TPOIECChl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBIABJISIT MIPUYUHHO
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrndyecKux maroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (pu3Mueckux  sBICHUM, (PUBMYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTh pacu€THble 3afauu B 2—3 JEUCTBHS, MCMOJB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBaIOIIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHaIN3a YCJIOBUS 3aJa4M 3aliChiBATh
KpaTKOe YCJIOBHUE, BBISBIATH HEJAOCTATOK JAHHBIX IS PEIICHUs 3aJadd, BHIOMPATH
3aKOHBI U (POPMYJITBI, HEOOXOAUMBIE I €€ PEIICHHUS], TPOBOIUThL PACUEThl M CPABHUBATD
MOJIyYeHHOE 3HaUeHUE (U3UIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIINTh MPU TOMOIIH (HU3NYECKUX
METOJIOB,  HCMOJIb3ysl ~ OMNHMCAaHWE  MCCJENOBaHUA,  BBIACISATH  MNPOBEPSEMOE
IPEAIIOJIOKEHUE, OLEHUBATh NPABUIBHOCTH IIOPSAKA IPOBEICHUS  MCCIEAOBAHUSA,
JI€J1aTh BBIBOJIBL,

IPOBOJUTH ONBITHI MO HAOMIOAEHUIO (U3UUECKUX SBIECHUN WIH (HU3HUIECKUX
CBOMCTB TeN (KamwUISpHBIC SBJICHUSI, 3aBUCMMOCTh JABJICHUS BO3AyXa OT €ro o0béMma,
TEMIIEpPaTypbl, CKOPOCTH IpOLECCa OCThIBAHUS M HAarpeBaHUs IPU U3JIyYEHUU OT LIBETa
u3llydaronieil  (IOIJIOmIAlolell) MOBEPXHOCTH,  CKOPOCTh  HMCHAPEHHUS  BOJBI
OT TEMIIEpAaTyphl >KUAKOCTH M IUIOWIAAM €€ IIOBEPXHOCTH, JJIEKTpU3aUUs TeEIl U
B3aMMOJICUCTBUE DJJIEKTPUYECKUX 3apsiOoB, B3aWUMOJCHUCTBUE IIOCTOSIHHBIX MarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEW MOCTOSIHHBIX MAarHUTOB, JEUCTBUS MATHUTHOTO IOJIA
Ha MPOBOJHMK C TOKOM, CBOMCTBA OJJIEKTPOMAarHWTa, CBOWMCTBA 3JICKTPOJIBUIATEISA
MOCTOSSHHOTO ~ TOKa): (OpMyJIHpOBaTH MPOBEPSEMBIE MPEANONIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYA0BAHUS, OMUCHIBATH XOJ OTBITa U (POPMYIUPOBATH
BBIBO/JIBI;

BBIIIOJIHATh IIPSAMBIE HM3MEPEHHS TEMIIEPATypbl, OTHOCUTEIIBHOW BIIA)KHOCTH
BO3/lyXa, CWJIbl TOKa, HAaNpSHKEHHUs C KCIOJb30BAHHEM AHAJIOTOBBIX MPUOOPOB H
JATIUKOB (DU3WYECKUX BEIWYHMH, CPaBHUBATH pPE3yJIbTaThl M3MEPEHUH C Y4ETOM
3aJJaHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOAUTH MCCIIEAOBAHNE 3aBUCUMOCTH OAHOW (DM3UYECKON BEITWYMHBI OT IPYTOit
C HCIOJB30BAHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTh CONPOTHUBIIEHUS MPOBOJAHHUKA
OT €ro JUIMHBIL, TUIOMIAIHA MTONEPEYHOTO CEYEHUS U YIETBbHOIO CONPOTUBJICHHS BEILIECTBA
MPOBOJHWKA, CUJIbI TOKA, UAYIIETO Y€pe3 MPOBOJHUK, OT HANPSIKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHUE TOCJICIOBATENIBHOIO M MapajyIeIbHOTO COEIUHEHHN ITPOBOJHUKOB):
IJIAHUPOBAaTh MCCIIEIOBAHUE, COOMpPATh YCTAHOBKY M BBINOJIHITH U3MEPEHHUS], CIEAys
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MPEVIOKEHHOMY TUIaHy, (DUKCUPOBATh Pe3yJbTaThl MOIYYEHHON 3aBUCUMOCTH B BUJC
TabnuIl U TpauKOB, JAEJIaTh BHIBOJBI MO PE3YJIbTaTaM UCCICAOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpEHUs (PU3UUECKUX BEUYUH (yAeNIbHAs TEIIOEMKOCTD
BEILIECTBA, COMPOTUBIIEHUE MPOBOJHUKA, PabOTa W MOIIHOCTh SJEKTPUUYECKOTO TOKA):
IJIAaHUPOBaTh  U3MEPEHUs, COOMpaTh JKCICPUMEHTAIBHYIO  YCTAHOBKY, CIEAys
MPEAJIOKEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAUYCHUE BEJIMYNHBI;

co0nofaTh NpaBWiia TEXHUKUM O€30MacHOCTH Npu padore ¢ 1adOpaTOPHBIM
000pyI0BaHUEM;

XapaKTEepPU30BaTh MPUHIUIIBI JEUCTBHUSI HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha MX OMHCAHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TMapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETYUK DICKTPUUYECKON
SHEPIUM, DJIEKTPOOCBETUTEIbHbIE MPUOOPHI, HArPEeBATEIBHBIE  AJICKTPOIPUOOPHI
(mpuMepshl), IJIEKTPUUECKUE TMPETOXPAHUTENH, DIEKTPOMArHUT, JJICKTPOJABUTATEINb
MOCTOSSHHOT'O TOKAa), HCIMOJB3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBJICHUM U
HeoOXouMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIbHBIC MPHUOOPHI
10 CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTelhb BHYTPEHHErO CTrOpaHUs, 3JEKTPOCKON, PEOCTaT), COCTABIIITH
CXEMBbI AJIEKTPUYECKUX IIeNe C IMOC/IeqoBaTeNbHBIM U TapaJUIeIbHBIM COEIMHEHUEM
AJIIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKHUX IETIEH;

NPUBOJUTh TpUMEPHI (HAXOIUTh HWHGOPMAIMIO O TMpUMEpax) MNPAKTHUECKOrOo
UCTIONIb30BaHUsl (U3UYECKUX 3HAHMH B TIOBCEJHEBHOW JKM3HU IS OOECIICUEHHUS
0€e30MmacHOCTH MpHU OOPAIICHUH C TPHOOpPaAMU U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHUS
3JI0OPOBbSI U COOTIOIEHUS] HOPM SKOJIOTMYECKOTO MTOBE/ICHHS B OKPY>KaIOIIEeH CpeIe;

OCYIIECTBIIATh TOMCK HMH(OpMaruu (usnueckoro coaepxkanuss B VHTepHere,
Ha OCHOBE HMMEIONIUXCA 3HAHUN U MyTEM CpaBHEHUS JTOTOJHUTENBHBIX HCTOYHUKOB
BBIIETISITE MH(POpPMAIIMIO, KOTOpas SABJISAETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIONIb30BaTh TMPU  BBITIOJHEHUW YYEOHBIX 3aJaHUNl  HAYyYHOMOMYJSIPHYIO
TuTepaTtypy (HU3MYECKOTO COJIEPKaHUs, CIPABOYHBIC MaTEpHaNbl, PECYPChl CETH
Wutepner, BmageTh mNpuéMamMu  KOHCHEKTUPOBAHHMS  TEKCTa, MPEOOPa3OBAHHUS
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPaTKHWE YCTHBIE COOOIICHHS, 0000mmas
MH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO CONEP)KAHHS, B TOM YHUCIIC
nyOMUYHO  TPENCTaBISITH  PE3yabTaThl  MPOEKTHOW  WIJIM  HCCIENOBATEIBCKON
NEeSATEIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJb30BaTh M3YYEHHBIM MOHSATHIHBIN ammapat
Kypca (DU3UKH, COMPOBOXK/IATh BBICTYIIJICHHE MPE3CHTAITNEH;

MPY BBITIOJIHEHWN YYEOHBIX MPOEKTOB U HWCCIENOBAHUN (PU3MUYECKUX IMPOIIECCOB
pacnpenensTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTaBJICHHBIMU 3aJJa4aMH,
CIeIWTh 32 BBIIOJHCHUEM IUIaHAa JEHUCTBUW U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIA  BKJIAJl B  JEATEJIbHOCTh  TIPYNIbl,  BBICTPauBaTh
KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, MPOSBISIE TOTOBHOCTh pa3peliarb KOHMIUKTEHI.
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K xoHiy oOyuenus B 9 Kiacce mpenMETHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXaTb CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCA YMEHHIA:

HCIIONB30BaTh IIOHATHSA: CHCTEMA OTCYETA, MaTepuajbHas TOYKA, TPACKTOPHI,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTo JBWKEHUs, nedopmanus (ymnpyras, IiacTU4YecKas),
TPEHUE, UEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTD U MEPErPy3KH, UEHTP TKECTH,
a0COIIOTHO TBEPJOE TENO, LEHTP TAKECTH TBEPAOrO Teld, PAaBHOBECHE, MEXaHUUYECKUE
KoJ1e0aHus U BOJIHBI, 3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JI€KTPOMAarHUTHBIE BOJIHBI, IIKAJIa
AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS
U TIOTJIONIeHHMs], anb(a, 6eTa- U TaMMa-U3JIy4eHHs], U30TOIbI, SiJepHast SHEPTreTHKA;

pasnuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUXKEHUE, CBOOOJHOE MaJCHHE Tel, PAaBHOMEPHOE
IBWKEHHE TI0 OKPYKHOCTM, B3aMMOJACHCTBUE TE€J, PEAKTUBHOE JBHUKEHHUE,
Kosie0aTeNbHOE JABWKEHHE (3aTyxarolle M BbIHYXJACHHbIE KoJeOaHMs), pPE30HAHC,
BOJIHOBOE JBUKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, IMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JIOKEeHHE OeIoro ceera
B CIEKTP M CIOXEHHUE CHEKTPaJbHBIX IIBETOB, IOUCIEPCUS CBETA, E€CTECTBEHHA
PaANOAKTUBHOCTh, BOSBHUKHOBEHHUE JIMHENYATOIO CIIEKTPA U3JIyYEHHS) IO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JTAHHOE (DU3MUECKOe
SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MUDPE
(B TOM ymcie (puU3MYECcKHe SABICHUS B MPHUPOJIE: MPUIUBBI U OTJIUBBI, IBH)KEHUE TUIAHET
ConHe4yHOW CUCTEMBI, pEAKTUBHOE JABUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPACEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, IBE€Ta TeEJ,
ONTUYECKHE  SIBJICHHS B  TpUpoNe, OWUOJOrMYecKoe  JCUCTBHE  BUAMMOTO,
yIbTPa(HOJIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHUH, €CTECTBCHHBIM pPaJIMOaKTHBHBIN
(G oH, KOCMUYECKHE JTY4H, PAJUOAKTUBHOE U3IIyY€HHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBUE
PAaAMOAKTUBHBIX M3JIyYEHUI Ha OpraHu3M 4YeJlOBEeKa), IpU HTOM [EPEBOIUTH
NPAKTUYECKYI0 3a/ladyy B Y4eOHYIO, BBIACNSTH CYIIECTBEHHbIE CBOWCTBAa (TIPU3HAKU)
(bu3nUeCKuX SBICHHUM;

ONKCHIBATh HU3yUYEHHbIE CBOWCTBA T€d W (UINYECKUE SBICHUS, MHCIOIb3Ys
¢u3nyeckne BeJWYUHBI (CPEIHS U MTHOBEHHAs CKOPOCTh Tejla MpH HEpaBHOMEPHOM
JIBUKEHUHM, YCKOPEHHUE, NEPEMEIIEHUE, MyTh, YIJIOBas CKOPOCTb, CHJa TPEHUs, CUIIA
yIPYrocTH, CUja TSHKECTH, YCKOPEHHE CBOOOAHOIO MajeHHs, BEC Tella, UMIYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOUIHOCTb, MOTEHLUAJIbHAs HEPrus Tea,
MOJIHATOIO HaJ IMOBEPXHOCTBHIO 3€MJIM, MOTEHLHUAJIbHAsS YHEPrusl CHKATOM IMPY>KHUHBI,
KMHETUYECKAasl SHEPIHs, NOJHAasT MEXaHWYeCKasi SHEPIus, epUoJ U 4acToTa KoueOaHui,
JUIMHA BOJHBI, T'POMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb
IIPEJIOMJIEHHSL CpEJbl), MPU ONUCAHMM NPABUIBHO TPAaKTOBATH (PU3MYECKUI CMBICI
UCIIOJIb3YEMBIX BEIMYMH, OOO3HAYEHHsS] M €IUHULBl (PU3NUYECKUX BEJIMYMH, HAXOAUTH
(opMyJibl, CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMYMHY C IPYTMMHU BEIUYMHAMH,
CTPOUTh rpauku U3yUYEHHBIX 3aBHCUMOCTEN (du3HUecKux BEJINYHH;
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XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS M TPOIECCHI, HCIOJB3YS
3aKOH COXPAaHCHUs JHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHITUI CYICPIIO3UIIAN
CWJI, TIPUHIIUI OTHOCUTEIBHOCTH [anwies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAKEHHUS W MPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps0BOTO
M MacCOBOTO 4YHCEN TMpH SACPHBIX pEaKIusaX, TNpH OSTOM JaBaTh CIOBECHYIO
(GOpMYIHMPOBKY 3aKOHA M 3aITUCHIBATH €T0 MAaTEMAaTHIECKOE BHIPAKCHHE;

OOBSACHATH (PU3MYECKUE TPOIECCHI M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalun IPAKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITH MPUYUHHO
CJICICTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpoii Ha 2—3
U3YYCHHBIX  CBOWCTBAa  (DM3WUYECKUX  SBICHHWHM, (U3MUECKHX  3aKOHOB WA
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajauu (OMUparoluecs Ha CUCTeMy U3 2—3 YpaBHEHHIA),
UCTIONB3YSl 3aKOHBI W (POPMYJIBI, CBS3BIBAIONINE (PU3NYCCKHUC BCIMYUHBI: Ha OCHOBE
aHaJIM3a YCJIOBUS 3aJ]a4M 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIISITH HEIOCTAIOIINE WIIH
M30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOJMMBIC JUIS PEIICHHS,
IIPOBOJIMTH PACUYETHl U OIICHUBATH PEATUCTHUHOCTD TOJYYEHHOTO 3HAYCHUS (PU3NUCCKOMN
BEJIMYHHBI;

pacro3HaBaTh IMPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh IMPHU IMOMOIIHM (HU3UICCKUX
METOJIOB,  HCIIOJIb3ysd  OIMCaHWE  HWCCJIENOBAaHUS,  BBIACHATH  IMPOBEPIEMOE
NPEIONIOKEHNEe, OIEHUBATh MPABWIBHOCTh TOPSIAKAa TPOBEACHHUS  HCCIEI0BaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBAThH PE3YIbTaThl HAOIIOICHUN U OTIBITOB;

IPOBOJMUTH ONBITHI IO HAOMIOACHUIO (U3UYECKUX SBICHUN WK (U3HUYECKUX
CBOMCTB Ten (u3ydyeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS SHEPIHUH,
3aBUCHUMOCTD MEPHO/Ia KOJIEOAHUN PYKMHHOTO MAasiTHUKA OT MAacChl Ipy3a U KECTKOCTU
OPYKUHBl M HE3aBHUCHUMOCTh OT aMIUIMTYAbl MaJbIX KOJeOaHWi, MpsIMOIUHEHHOE
pacnpocTpaHEHUE CBETa, pasliokeHHe Oeoro cBeTa B CHEKTP, W3YYCHHE CBOWMCTB
MU300paKCHHsI B TUIOCKOM 3€pKajie U CBOMCTB M300paKCHHs MpeaMeTa B COOMpArOIICH
TUH3e, HAOJIOJICHUE CIUIONTHBIX U JTUHEHYAThIX CIIEKTPOB M3IIYYCHHSI): CAMOCTOSITEIIEHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOIO0 HAOOpa 00OpYAOBaHMSI, ONMUCHIBATH X0/ OIbITA U
€ro pe3yabTaThl, HOPMYITHPOBATH BHIBOJIBI;

MIPOBOAUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX W3MEPEHUMN, ONPEEINsisi CpeIHee
3HauUeHHWE u3MepseMoil BenuuuHbl ((OKYCHOE pacCTOsiHHE COOMparomeld JUH3bI),
000CHOBBIBAThH BEIOOD croco0a n3MepeHus (M3MEPUTEITLHOTO IPprOopa);

MIPOBOAUTH MUCCIIEIOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEITUYHH C UCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBIKCHUU
0e3 Ha4aJIbHOM CKOPOCTH, TIepro/ia KOJe0aHUN MaTeMaTHYeCKOTO MAasTHUKA OT JIJTHBI
HUTH, 3aBUCUMOCTHU YyIJia OTPAKEHUS CBETa OT yria MaJCHUs W yria TpeIOMIICHUS
OT yTJia TaJCHus): TUIAHUPOBATh MCCIICIOBAHUE, CAMOCTOSITEIILHO COOMPATh YCTAHOBKY,
(GuKCUpOBaTh PE3yNbTAThl TOJYYCHHONW 3aBUCHMOCTH (PU3WYECKUX BEIUYUH B BHIE
tabimiy W rpaduWkoB, AeNaTh  BBIBOABI MO pe3yJbTaTaM  WCCJICIOBaHUS;
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MPOBOJIUTh KOCBEHHBIC M3MEpeHUs (U3UYECKUX BEIUYUH (CpPelHsisi CKOPOCTb U
YCKOpPEHHUE Tejia MPU PAaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOrO MajcHUs,
KECTKOCTh TPYXKUHBI, KOIP(GUIIMEHT TPEHUSI CKOJBKECHHS, MeXaHudeckas padbora u
MOIITHOCTh, YaCTOTa U MEePUO KOJCOAHUI MaTEeMAaTHUYECKOTO U MPYKUHHOTO MasiTHUKOB,
ONTHYECKas CUJIa COOMPAIOIIEH JIMH3BI, paAMOAKTUBHBIN (DOH): TJIaHUPOBATH U3MEPEHUSI,
coOUpaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY U  BBIMOJHATh WM3MEPEHUsS, CIEays
MPEIJI0KEHHON WHCTPYKLMM, BBIYUCIATh 3HAYCHHE BEJIMYMHBI M AHAIM3UPOBATH
MOJIYYEHHBIE PE3YIIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOnolaTh TpaBUjia TEXHUKH OE€30MacHOCTH Tmpu paboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

pas3nnyaTh OCHOBHBIC MPU3HAKU WU3YYCHHBIX (DU3UYECKUX MOJICNICH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCYHBIM HMCTOYHUK CBETa, Jyd, TOHKas JIMH3a,
IJIaHEeTapHasg MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO $]1pa;

XapaKTEePU30BaTh MPUHIUIIBI JEHCTBHUSI HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMUCaHMs (B TOM YHUCIE: COUAOMETP, AATYMKUA TOJIOKEHUS,
pPacCTOSIHUSA M YCKOPEHUsI, paKkeTa, 3X0JI0T, OYKH, MMEPUCKOII, (poToarmapar, ONTHIECKUE
CBETOBO/IbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCMOIB3ysS 3HAHUS
0 CBOMCTBaxX (pM3NUECKUX SABJICHUN U HEOOXOAUMbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YYECHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUUYECKUX IMPOIECCOB MPHU PEIICHUU
y4eOHONPAKTUUECKUX 3a]la4, ONTHYECKHUE CXEMbl JMJIi TOCTPOCHHS HN300paxeHHt
B TUIOCKOM 3€pKajie U COOMparolel JHH3E;

NPUBOJIUTH TNPUMEPHI (HAXOAUTh HWHPOPMALMIO O MpPHUMEpax) MPaKTHUYECKOTO
UCIIONB30BaHUsl (DU3MYECKUX 3HAHUM B TIOBCEHEBHOM >KM3HU MJIA OOecTeueHUs
0e30macHOCTH MpH  OOpaIieHuHu ¢ MpUOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUS 3I0POBbS U COOJIIO/IEHUSI HOPM SKOJIOTHYECKOTO IMOBEJICHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBIISATh TMOUCK HH(pOpMmarmu ¢uznyeckoro coaepxkanus B HWHTepHere,
CaMOCTOSITENIbHO (pOPMYJUPYsI TOUCKOBBIM 3ampoc, HAXOAUTh IyTH OMpPEICTICHHUS
JIOCTOBEPHOCTH TOJY4YeHHOW WH(POpPMAllMM Ha OCHOBE HWMEIOIIMXCS 3HAHUNA U
JOTIOJTHUTEIbHBIX UCTOYHUKOB;

WCIIONIb30BaTh TMPU  BBITIOJHEHUW YUYEOHBIX 3aJaHUNl  HAYYHOMOMYJSPHYIO
TuTepaTtypy (HU3MYECKOTO COJEpKaHUs, CIPABOYHBIC MaTepHaNbl, PECYPChl CETH
WNurtepHer, Bianerb mNpuéMaMM  KOHCIIEKTUPOBAHUS  TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/MaBaTh COOCTBEHHBIE TMUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
nHQOpMAIIMA W3 HECKOJIBKHX WMCTOYHHKOB (DU3NYECKOTO COACpN)AHUS, MYOIUIHO
MPEACTABIIATH PE3YIBTATHI IPOEKTHOW WIIM UCCIEA0BATEIBCKON ACSITEIBHOCTH, IPUA 3TOM
rPaMOTHO UCIIOJb30BaTh W3YYCHHBIA MOHATUMHBIM anmapar W3y4aeMoro pasjelna
GU3UKM U COMPOBOXIATh BBICTYIUICHHE Npe3eHTaluuend ¢ y4€ToM OCOOEHHOCTEH
ayIUTOpUN CBEPCTHHKOB.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

denepanbHas padouas nporpamma | @usuka. 7-9 kiraccel (0a30BbIH YPOBEHB)

[ KoJl/

o/

ACC Haunmenosaune
pas3/enoB U TeM
y4eOHOro npeaMeTa

KomnnuectBo
YacoB

[IporpamMmHOe conepxaHue

OcHOBHBIC BUOBI ACATCIIPHOCTH 06yqa}omnxcsl

Pa3nen 1. ®usuka u ee poJib

B MO3HAHUHU OKPYKAKOIIEIo MUpPa

1.1 | ®usuka — Hayka 2 ®duszuka — Hayka o npupojie. | BolsiBieHue paznuuuii Mexay GU3nUecKUuMu 1
O MpUpoze SIBneHust NpUpOIbL. XUMHYECKUMU MPEBPAIICHUSIMH.
duznyeckue SABICHUS: PacnioznaBanue u kiaccupukanus GU3nyecKux
MEXaHUYECKUE, TeIJIOBbIE, | SIBICHUN: MEXaHUYECKUX, TETIOBBIX,
ANEKTPUUYECKUE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHbBIE, CBETOBBIE, Habmronenue u onucanve GU3HNUECKUX sIBJICHUIMI
3BYKOBBIE
1.2 | dusnyeckue 2 dusnyeckre BEINYNHBI. OmnpeneneHne LEeHbI IEJICHNS Kb
BEJIMYHHBI N3mepenne puznyeckux U3MEPUTENILHOT0 pudopa.

BEeNMYUH. Pu3nuecKue
npu6opsl. [TorpenHocTh
M3MEPECHUI
MexnyHapoaHas cuctema
€AUHULL

N3Mepenune JIMHENHBIX Pa3MEPOB TEI U
MIPOMEKYTKOB BPEMEHH C YYETOM MOTPEIIHOCTEN.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
N3mepenune temnepaTtypsl Ipy MTOMOIIH
JKHJIKOCTHOTO TEPMOMETpPA U TaTYMKA
TEMIIEPATYPBL.

BrinosHeHnEe TBOPpUECKUX 3a/IaHUM 110 TOUCKY
CIIOCO0OB U3MEPEHUS HEKOTOPBIX (DHU3NUSCKUX
XapaKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIITNX PACCTOSHUM, MaJTbIX
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IPOMEKYTKOB BpeMeHU. OOCyxaeHHe
npeJsaraéMbix cnoco0oB

1.3. | EcrecTBeHHO 2 Kax ¢usuka u gpyrue BoaBukeHe TUNOTE3, OOBICHSIOLIUX MPOCThIE
HAy4YHBII METOJ €CTECTBEHHbIE HAYKU SIBJICHUS1, HATIPUMED:
MO3HAHUS U3YYaIOT MPUPOY. — MIOYEMY OCTaHABJIMBAETCA JBUKYILIEECS
EcTecTBeHHOHAYYHBII 110 TOPU30HTAIBHON OBEPXHOCTHU TEIO;
METO/I TO3HAHUS: — MOYEMY B JKapKyl0 MOTO/ly B CBETJION OJIEXK/Ie
HaO0JII0ICHUE, TTOCTAHOBKA MpOoXJagHen, yeM B TEMHOM. [Ipemmoxenue
HAy4YyHOT'O BOIIPOCA, CrIoco00B MPOBEPKU TMIIOTE3.
BBIJIBH)KEHUE THUIIOTES, [TpoBenenue uccnea0BaHus MO MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MIPOBEPKE | JIMOO TUIIOTE3BI.
TUIOTE3, O0BSCHEHUE [Toctpoenue nmpocterux Moaenelt Gu3nuIeckux
HA0JI0/1aEMOT0 SIBJICHHUS. SBJIEHUH (B BUJE PUCYHKOB HIIM CXEM ), HAIIPUMEP
Onucanue puU3NUecKuX NaJICHUE MPEAMETA; TPSIMOJIIMHEMHOE
SBJICHUM C TIOMOIIBIO pacrpocTpaHEHUE CBETA
Moeren
Hroro no pazneny 6

Pasjen 2. IlepoHayajibHbIE

CBE€ACHMSHA 0 CTPOCHUM BEeIIECCTBA

2.1

Crpoenue BemiecTsa

1

CtpoeHue BelecTna:
ATOMBI U MOJICKYJIbI, KX
pasMepbl. ONbITHI,
JIOKa3bIBAIOIIHNE
JIUCKPETHOE CTPOCHUE
BEIIEeCTBA

HabGmroneHue u mHTEpIipeTalys OnbITOB,
CBUCTETHCTBYIOIIMNX 00 AaTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JINYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTOJIb30BaHNEM (GoTOorpaduii, MOTyICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
nabopatopHas padota o teme: «O1eHKa
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JMaMeTpa aTOMa METOJIOM PSJI0B
(c ucnonb3oBaHueM (pororpaduii)».
Omnpenenenne pa3MepOB MAJIBIX TEJ

2.2 | JIBWKEHUE H
B3aUMO/ICHCTBUE
JaCTUI] BEIIECTBA

JIBMKEHHUE YaCTHII
BenecTBa. CBA3b CKOPOCTH
JBUKECHHS YaCTHIL

C TEMIIEPATYpPOH.
BpoyHOBCKOE IBUKEHUE,
nudy3usi.
B3aumopeiictBue yacTun
BEILIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE

Habmonenue u o0bsicHeHrne OpOyHOBCKOTO
JBIDKCHUS U siBIIeHUs quddy3un.

[TpoBenenue u 0ObSICHEHHE OIIBITOB

10 HaOJIIOICHUIO TETIJIOBOT'O PACIIUPEHUS Ta30B.
[TpoBenenue u 0OBSICHEHHE OIBITOB TIO
OOHaAPYKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSHKEHUS
U OTTaJKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUSI BEIIECTBA

ArperaTHbl€ COCTOSTHUS
BEILIECTBA: CTPOCHHE T'a30B,
KUJIKOCTEN U TBEPABIX
(KpUCTAIITMYECKUX) TEJL.
BzaumocBsa3p Mexnay
CBOMCTBAMH BEIIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeaneM. OcCOOEHHOCTH
arperaTHbIX COCTOSTHUI
BOJIbI

Onucanue (¢ UCMOIB30BAHUEM TTPOCTHIX
MOJIeJIeil) OCHOBHBIX Pa3jNiMii B CTPOCHUH T'a30B,
KUAKOCTEH U TBEPABIX TEIL.

OObsiCHEHHE MaJION C)KUMAEMOCTH KUAKOCTEH U
TBEPABIX TEN, OOJBIION C)KUMAEMOCTH Ta30B.
OOmbsicHeHre coxpaHeHus: GOPMbI TBEPIBIX TEIl U
TEKY4E€CTH KUIKOCTH.

[IpoBenenue OnbITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YaCTHUIIBI HAXOATCS
B CpEJIHEM Jabllie APYT OT Jipyra (MJIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

YcTaHOBNIEHUE B3aUMOCBSI3H MEXKTY
OCOOCHHOCTSIMU arperaTHbIX COCTOSTHUH BOJBI U
CYIIECTBOBAHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBu:xkeHne ¥ B3auMOJeiicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe aBuxeHue. | MccnenoBanne paBHOMEPHOIO JBHKEHMS,
JBHKECHHE PaBHOMEpHOE 1 ONIPENETEHUE €ET0 TPUZHAKOB.
HepaBHOMepHOe ABnxkeHue. | HaOnroaeHre HepaBHOMEPHOTO ABMXKEHUS U
Cxopocts. Cpenssis ONPENEIICHUE €r0 OTINYUN OT PABHOMEPHOTO
CKOpOCTb IIPH JBUKCHUS.
HEPaBHOMEPHOM OmnpenesieHne CKOPOCTH PAaBHOMEPHOTO
IBIOKEHHH. Pacuér myt 1 | ABYOKEHUS (LIapUKa B )KUJIKOCTU, MOJEIH
BPEMEHHU JBUKECHHUS AIIEKTPUYECKOT0 aBTOMOOUJIS U T.1.).
OmnpeneneHne cpeHEN CKOPOCTU CKOJIbKEHHUS
Opycka WK apyKa 1o HaKJIOHHOM TIOCKOCTH
Pewienne 3a1a4 Ha onpeeneHye myTu, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JIBUKECHUS.
Amnanu3 rpaMKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU
OT BPEMEHHU
3.2 | Uuepuus, macca, 4 SIBnenue nHEepUMU. 3aKOH OOBsicHEHNE U TPOrHO3UPOBAHUE SBJICHUI,

IINTIOTHOCTD

nHepuun. Bzanmopaencraue
TeJ KaK Mpu4rHa
U3MEHEHHUS CKOPOCTHU
NBIOKEHHS Tel. Macca kak
M€Epa UHEPTHOCTH TeJIa.
IInoTHOCTH BemiecTna.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B SJIMHHUIIC 00BEMa
BEIIIeCTBA

0OyCIIOBIICHHBIX HHEPLIMEH, HAIIpUMEP, 9TO
MIPOUCXOUT MPU TOPMOKEHUU WU PE3KOM
MaHEBpE aBTOMOOMJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTh JIBUKEHUE HA BEJIOCUIIEIC
WJIM caMOKaTe U T. 1.

[IpoBenieHE U aHAIM3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTHU
JIBMOKEHUS TeJa B pe3ysibTaTe IEUCTBUS Ha HETO
JIPYTUX TEJl.

Pemenue 3a1a4 Ha ompeiesIeHUE MacChl Teja, ero
00BbEMa M IDIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh U3MEHECHHUS
CKOPOCTH T€Jla OT €r0 MaccChl pU
B3auMoJeiicTBuM Ten. M3MepeHnne Macchl Tena
pPa3IMYHBIMU CIIOCOO0AMHU.

OmnpeneneHne MIOTHOCTH TEA B pe3yibTaTe
U3MEPEHHS €ro MacChl U 00BEMa

3.3

Cuma. Bunp! cun

14

Cuna kak xapakTepucTHKa
B3aMOJICHICTBUS TEJI.

Cuna ynpyrocT 1 3aKOH
I'yka. M3mepenue cusl

C MOMOIIbIO JUHAMOMETPA.
SIBjIeHNE TATOTEHUS U CUJIa
TshkecTd. Cuita TSKeCTH
Ha JIPyTUX IJaHeTaXx.

Bec Tena. HeBecoMocCTb.
CrnoxxeHue cul,
HAMPABJICHHBIX 110 OJTHOU
MIPSMOM.
PaBHOnEMCTBYIOIIAS CHJL
Cuna tpenus. Tpenue
CKOJIBYKEHUS U TPEHUE
nokost. TpeHnue B mpupo/ie
1 TEXHUKE

I/I3yqu1/Ie BBaHMOI[efICTBI/ISI KaK IIPUYHUHbI

HU3MCHCHUA CKOPOCTHU TCJId UIN €TO I[e(bOpMaHI/II/I.

Ornucanne peaabHbIX CUTYyaIui B3aUMOICHCTBUS
TEeJI C TIOMOIIbIO MOJIeJIel, B KOTOPBIX BBOJUTCS
MOHSTHE U U300paKEHUE CUITBI.

N3zydenue cumbl ynpyroctu. HMccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTUHEHUS
PE3MHOBOTO IIHYPa WIH MPY>KUHBI

(c moctpoeHuem rpaduka).

AHaNIN3 TPAKTUYECKUX CUTYaIIU, B KOTOPBIX
MPOSBIISIETCS ACMCTBHUE CUJIBI YIIPYTOCTH
(ynpyrocts Ms4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyalui, CBSI3aHHBIX C SABICHUEM
TATOTEHUSI.

OObsicHeHHE OPOUTAIBHOTO ABMKCHHUS TUIAHET

C UCIOJIb30BAHUEM SIBJIICHUSI TSITOTEHHSI M 3aKOHA
WHEPLUU.

I/I3MepeHHe BC€Ca TCJja C IOMOIIBIO ATMHAMOMCTPA.

O00CHOBaHME 3TOrO CIOCO0a U3MEPEHUS.
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AHanu3 1 MOJEIUPOBAHUE SIBJICHUS HEBECOMOCTH.
OKCIEPUMEHTAIBHOE MOJTYYEHUE MTPaBUiia
CJIOKEHUS CHJI, HAIIPABJIECHHBIX BIOJIb OJHOM
npsaMoi. OrpeeneHne BEITMYHHbI
PABHOAECHUCTBYIOIIEH CHUII.

N3y4yeHue cuibl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS
OT CHJIbI IABJICHUS U CBOWMCTB TPYIIMXCS
ITIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYaIH, B KOTOPbIX
MPOSIBIISIETCS AEMCTBUE CUIIbI TPEHUS,
UCIIONb3YIOTCS CIOCOOBI €€ YMEHBILIECHUS WIN
yBEJIMUEHUS (KaTaHUE Ha JIBDKAX, KOHbKAX,
TOPMO’KEHHE aBTOMOOMIIS, UCTIOIb30BAHUE
NOJAIIUITHUKOB, IIJIJABAHUE BOJHBIX )KMBOTHBIX
u ap.). Pemenne 3ana4 ¢ UCIOJIb30BaHUEM
dbopMyn 1715 pacu€ra CUIIbI TSKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHHUSI

Hroro nio pazgeny

21

Paznen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEN M ra3oB

4.1 | aBnenue. Ilepenaua
JIABJICHUSL TBEPABIMU
TE€JIaMU, KUIKOCTSIMU
U Ta3aMu

3

JaBnenune. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
JnaBiieHus. JlaBneHue rasa.
3aBHCHMOCTD JaBJICHUS
rasa oT o0Obéma,
TeMIepaTyphl.

AHanu3 U 00BICHEHUE OMBITOB M MPAKTUYECKUX
CUTYyallUi, B KOTOPBIX MPOSBIISICTCS CHUJIa
JTaBJICHU.

O6ocHOBaHME CIOCOOOB YMEHBILEHUS U
YBEJIUUCHHUS JaBJICHMUSI.

N3yueHne 3aBUCUMOCTH JTaBJICHUS Ta3a
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[lepenaua naBnenus
TBEPABIMU TEIAMU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackamns

0T 00bEMa U TEMIEPaATYPHI.

N3ydenne ocobeHHOCTEN NIepeaun JaBIEHUS
TBEPABIMU TEJIAMU, KUJIKOCTSIMH U Ta3aMHU.
O60cHOBaHME PE3yIbTATOB OMBITOB
OCOOEHHOCTSIMU CTPOCHUS BEILIECTBA B TBEPIOM,
YKUJKOM M Ta3000pa3HOM COCTOSTHUSX.
DKCIIEPUMEHTAIILHOE JOKA3aTEIbCTBO 3aKOHA
[Tackans.

Pemenue 3aga4 Ha pacy€T gaBiieHUs TBEPIOTO
Tena

4.2 | JlaBleHuE KUIKOCTH 3aBHUCHMOCTD JABJICHUS HccnenoBaHue 3aBUCUMOCTH IaBICHHUS KUIKOCTH
KHUJIKOCTH OT TIYOUHBI. OT TTyOWHBI TIOTPYKCHHSI ¥ TUTOTHOCTH YKHJIKOCTH.
[THeBMaTHueckue MamuHbl. | HaOmonenue u 00ObSICHEHHE THIPOCTATHIECKOTO
Iuppocrarnueckuii napaJiokca Ha OCHOBe 3akoHa [lackais.
napasiokc. Coobmtatomuecs: | M3ydeHue cooOMaronuxces COCy10B.
cocynbl. ['mapasnuueckue | PemreHue 3aad Ha pacyéT JaBICHHS KUIKOCTH.
MEXaHHU3MBI OOBsICHCHHE TTPUHITUIIA ICHCTBUS
THJIPABINYECKOr0 Mpecca, THEBMAaTHUCCKHUX
MaII1H.
AHaM3 U 00BSICHCHUE MPAKTUYCCKUX CUTYAIHH,
JEMOHCTPHUPYIOIIHUX MTPOSIBIICHUE TaBICHUS
JKUIKOCTH M 3aKkoHa [lackaiis, Harpumep
MIPOIIECCOB B OPraHU3MeE MPHU TTYOOKOBOTHOM
HBIPSTHAN
4.3 | AtmocdepHoe AtMocdepa 3emian u DKCIepUMEHTaIbHOE OOHAPYKEHUE
JTaBJIEHUE aTMoc(epHOE JIaBIICHHE. aTMOC(EPHOTO JTaBJICHUS.

[IprumHBI CylIECTBOBAHUSA

AHanu3 U 00BSICHEHUE OMBITOB M MPAKTUYECKUX
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BO3JIYIITHOW 000JIOUKHU
3emnu. Onbit Toppuuernu.
N3mepenue atmochepHoro
JaBJICHUS. 3aBUCUMOCTb
aTMOC(EpHOT0 JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [Tpubopsl

JUTS. U3MEPEHUs
aTMOC(EepHOTro J1aBJICHUs

CUTYalluH, CBA3AHHBIX C IEUCTBUEM
aTMOC(EepHOTo J1aBJICHUS.

OOBbsiCHEHHE CYIIECTBOBAaHUS aTMOC(epHI
Ha 3eMJI€ ¥ HEKOTOPBIX IIJIAaHETax WA €€
OTCYTCTBHSI Ha JIpyruX IutaHeTax u Jlyxe.
OOBbsicHEeHHE U3MEHEHUSI TUIOTHOCTH aTMOCc(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(epHOro
JABJICHUSI OT BBICOTBI.

Pemenue 3aga4u Ha pacuét arMochepHOro
JTABJICHUSL.

N3ydenue yctpoicTBa bapomeTpa-aHepouaa

4.4

JleficTBHE KUIKOCTU U
ras3a Ha MOTrpyKEHHOE
B HUX TE€JIO

JlercTBHUE )KUAKOCTH U ras3a
Ha MOTPY>KEHHOE B HUX
Tes0. BertankuBaromnias
(apxumenoBa) cuia. 3aKOH
Apxumena. [naBanue ten.
BosznyxomnnaBanue

DKCepUMEHTAIbHOE OOHAPYKEHUE NeUCTBUS
JKUJIKOCTH Y raza Ha MOTrpyXKEHHOE B HUX TEJIO.
OnpeneneHre BHITATKUBAIOIICH CUJTBI,
JIEUCTBYIOIIEH Ha TEJIO, OTPYKEHHOE

B JKUJIKOCTb.

[IpoBeaeHue u 00CYXACHHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITUIKMBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT 00BEMA MOTPYKEHHOU

B JKMJIKOCTb YaCTH TeJa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepra nezasucumocmu 8blmankusaroujell
cunbl, oeticmayrowel Ha meio 8 HCuOKoCmu,
om maccwl mena.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE
0T 00BEMa MOTPYKEHHOM B KMJIKOCTh YACTH Tea.
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Pewenue 3ana4 Ha IpUMEHEHNE 3aKOHA
Apxumena ¥ yCIOBUS IJIaBaHUS TEIL.
KoHcTpynpoBaHue apeoMeTpa niu
KOHCTPYUPOBAHUE JIOAKHU U ONPEACIICHUE €€
IPy30I10AbEMHOCTH

Hroro nio pazaeny

21

Pa3nen 5. Pabora u MomiHOCTb. DHeprus

5.1

Pabora u MoHOCTH

3

Mexanuueckas padorTa.
MomHOoCTh

DKCIIEpUMEHTAIBLHOE OIpeICIICHHE
MEXaHUYECKON PabOThI CHIIbI TSKECTU

MIpH NAJCHUU Tela U CUIIbI TPCHHUS

IIPU PAaBHOMEPHOM TepEMEIIEHUH Tea

M0 TOPU30HTATBHOM TTOBEPXHOCTH.

Pacuét moiHocTH, pa3BUuBaeMoi pu MoabEMe
10 JIECTHHIIE.

Pemenue 3a1a4 Ha pacu€T MeXaHUYECKOW pabOThI
U MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIdar, 06JI0K, HaKJIOHHAs
II0CKOCTh. [IpaBuio
paBHOBECHS pblyara.
[IpumeneHne npasuna
paBHOBECHSI pblyara

K 0110Ky. «30J710TOE
npaBwio» mexanuku. KII1/
IIPOCTBHIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

OmnpeneneHre BBIMTPHIIIA B CUJIE TIPOCTHIX
MEXaHHW3MOB Ha MpUMEpe phluara, Mo BHKHOTO 1
HETOABHKHOTO OJIOKOB, HAKIIOHHOM TIOCKOCTH.
HccnenoBanue yclIoBHS paBHOBECHS phlyara.
OOHapy»keHHe CBOWCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPHUCIIOCOOTICHUSIX,
HCIIOJIB3YEMBIX B OBITY U TEXHHUKE, a TAKKE

B JKHMBBIX OpPTaHU3MaX.

DKCIEepPUMEHTAIBHOE JOKA3aTEIIbCTBO PABEHCTBA
paboT IpU IPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Omnpenenenue KIIJ] HakTOHHOM TIJIOCKOCTH.
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Pemenue 3a1ay Ha npuMEHEHUE TIpaBUia
paBHOBecHs pblyara v Ha pacuét KII/]

5.3 | Mexanndeckas 4 MexaHuueckas HEpIus. DKCIepUMEHTAIbHOE OIpEIeIeHNEe U3MEHEHUS
SHEPTHsl Kunernueckas u KWHETHUYECKON M TIOTEHIINAIbHON SHEPTUH Tella
NOTEHIMATbHAS SHEPTHUSI. IIPY €r0 CKaTHIBAHUH 110 HAKIIOHHOM TJIOCKOCTH.
[IpeBpamenue oguoro Buaa | opmynupoBaHue Ha OCHOBE UCCIEAOBAHMS
MEXaHU4YeCKOH YHeprun 3aKOHa COXPaHEHHUS MEXaHUYECKOW YHEPTHH.
B IpYroii. 3aKoH OO6cyxaeHre rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHHS SHEPTUU COXpaHCHHS SHEPTHUH.
B MEXaHUKE Pemenue 3a7a4 ¢ UCMOMB30BaHUEM 3aKOHA
COXpaHCHHS SHEPTUU
Uroro no pazaeny 12
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KIJACC
No Haumenosanue KomuuectBo | IIporpamMmmHoe conepkaHue OCHOBHBIE BU/IbI IEATEILHOCTH 00Y4AIOITUXCS
n/m pa3lenoB U TEM 4acoB

y4eOHOTro MpeaAMeTa

Pa3zgea 1. TemioBbie iBJICHU

1.1

CtpoeHue u cBOMCTBa
BElIEeCTBa

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOM
TEOPUU CTPOEHHUSI BEILIECTBA.
Macca u pazMmepbl aTOMOB U
MoJieKyJ1. OTBITHI,
MOATBEPKAAIOIINE
OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHOKMHETHYECKOM
TEOPHH.

Mopenu TBEpAOTO, KUIKOTO
U Ta3000pa3HOT0 COCTOSTHUMN
BEILECTBA.
Kpucraimmueckue u
aMop(QHBIC Tea.
OOBsiICHEHHE CBOMCTB Ia30B,
KUAJIKOCTEN U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJIIPHOKMHETUYECKOU
teopun. CMauyuBaHuE U
KaNWUISIPHBIE SIBJICHUSI.
TermoBoe pacmimpeHue u
cXKaTue

HabGnronenue u nHTepnpeTaiysi OmnbITOB,
CBUJIETEHCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OTBITHI C PACTBOPECHUEM
Pa3JINYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 1o oreHMBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €AUHUIIE 00bEMA
BEIIECTBA.

AHanmn3 TeKCTa APEBHUX aTOMUCTOB (HaIpUMep,
¢dbparmenTa nosmel Jlykperws «O npupoae
Bellel») ¢ U3JI0’)KEHHUEM 000CHOBAHUN aTOMHOM
TUIOTE3bI (CMBICIIOBOE UTeHHE). OleHKa
yOeTUTEeITbHOCTH ATUX 00OCHOBAHMIA.
OObsicHeHHEe OPOYHOBCKOTO JIBUKEHUS, SIBJICHUS
muhy3un 1 pazTuauil M1y HUMHA Ha OCHOBE
MTOJI0’KEHU N MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH CTPOEHUS BEIIECTBA.

OObsiCHEHHE OCHOBHBIX Pa3JIMUUi B CTPOCHHUH
ra3oB, )KHJIKOCTEH U TBEPIBIX TEN

C UCIOJIb30BAHUEM IOJIOKEHUN MOJIEKYIISIPHO-
KHMHETUYECKON TEOpUH CTPOECHUS BEIECTRA.
[IpoBeaeHME ONBITOB MO BHIPAIIUBAHUIO
KpHUCTAJUIOB MOBAPEHHOW COJIM UJIM caxapa.
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[IpoBeneHue U 00BICHEHHUE OMBITOB,
JIEMOHCTPUPYIOIIUX KaMWUISIPHBIC SIBJICHUS U
SIBJICHHE CMAYNBaHMU.

OOBsicHEeHHE PO KaMWUISAPHBIX SBICHUN

JUTSI TOCTYTIJICHUS! BOJIBI B OPraHU3M PACTCHUIA.
Hab6nronenue, mpoBeieHre U 00bsICHEHNE
OIIBITOB I10 HAOIIOCHHIO TEIJIIOBOTO
pacIIupeHus Ta30B, )KUJAKOCTEH U TBEPABIX TEJL.
OOBsicHeHHE COXpaHEeHUsI 00BEMA TBEPABIX TET,
TEKY4YECTH KHUIAKOCTHU (B TOM YHUCJIC, PA3HUIIBI

B TEKYUYECTH JIsl pa3HBIX KUIKOCTEN),

JTaBJICHUS Ta3a.

[IpoBenieHNE OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD JIaBJICHUS BO3/yXa OT ero o0béMa u
HarpeBaHUs WU OXJIaXKICHUS, U UX OOBICHCHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHaJIN3 NPAKTUYECKUX CUTYyaIlui, CBI3aHHBIX

CO CBOMCTBAaMHU ra3oB, )XUAKOCTENU U TBEPBIX TEI

1.2

TerioBele POLIECCHI

21

Temnepatypa. CBs3b
TEMIIEPATypPbI CO CKOPOCTHIO
TEIJIOBOTO JIBMOKEHUS
yactull. BHyTpeHHss
sHeprus. CriocoObl
V3MEHEHUS BHYTPEHHEN
SHEPTHU: TeIUIoNepeaayda u
coBepleHne padoThl. Buas
TEIJIoNepelayuu:

O06o0cHOBaHME TIPABWIT H3MEPEHHUS TEMIIEPATYPHI.
CpaBHEHME pa3IMYHBIX CIIOCOOOB H3MEPEHUS U
[IKaJI TeMIIEpaTyphl.

Habmronenue 1 00bsICHEHHUE ONBITOB,
JIEMOHCTPHUPYIOIIUX U3MEHEHUE BHYTPEHHEU
SHEPIrUU TeJia B pe3yJibTaTe TeIIonepeaayu u
pabOThI BHEIIHUX CHIL.

Habmronenne n 00bsICHEHUE OMBITOB,
00CYXKJIeHHE MTPAKTUYECKUX CUTYaIIHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUSI, U3TyUYCHUE.
KonuuecTBo TENI0THI.

VY aenpHas TEIIOEMKOCTD
BellecTBa. TemiooOMeH u
TEIJIOBOE PABHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. I1naBnenue u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEIICCTB.
VenpHas TemioTa
IJIABJICHUS.
[TapooGpazoBanue u
KoHJIeHcanus. McnapeHnue.
Kunienue. YnenpHast
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCUMOCTb TeMIIEpaTypbl
KHIICHUS OT aTMOC(EPHOTO
JTaBJICHUS.

BnaxHocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TemjioTa
CrOpaHwusl.

[MpuaIIHATIBI PabOTHI
teraoBbix aBurareneit KI1J]
TEIJIOBOT'O JIBUTATEIIS.
TeroBBIe ABUTATEIIN U

JTEMOHCTPUPYIOIIUX PA3INIHBIC BUJIBI
TETUIOTIepEeIayy: TeTIIONPOBOTHOCTS,
KOHBEKIIHMIO, U3TyYCHHE.

HccnenoBanue sBieHus TemaooOMeHa

IPYA CMEIIWBAHUU XOJIOAHOW U TOPSAYEN BOJIBI.
Habmionenne ycTaHOBIEHUSI TETIJIOBOTO
PaBHOBECHS MEXTy rOpsiUeH U XOJIOJHOW BOIOM.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TETIOTHI, MTOJTYYCHHOT'O BOJIOH MPH TEIIOOOMEHE
C HarpeThIM METALTMYCCKUM IHJIHHAPOM.
Onpenenenue (M3MepeHne) yaeIbHOM
TETUTOEMKOCTH BEIIIECTBA.

Pemmenue 3a7a4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIUIOEMKOCTH

U TEIJIO0OMEHE.

AHann3 cuTyalui mpakTHYECKOTro
UCIIONIb30BaHUs TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepUasoB, HAIPUMED, B LEIAX
AHEProcOePeKEHUs: TeTUIOU30ISAIINS,
sHEeprocOeperaronue Kpbliiy,
TEPMOAKKYMYJISITOPHI | T. II.

HaGmroneHnue siBneHui ucnapeHus u
KOHJICHCAIIHH.

HccnenoBanue mporiecca ucrnapeHus
Pa3IMYHBIX KUJKOCTEH.

OOBbsicHEHUE SIBICHUN UCTIApEHUS U
KOHJICHCAIINA Ha OCHOBE aTOMHO-
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3alIMATa OKPYKAKOLIEH
Cpensbl.

3aKOH COXpaHEHHU U
IIPEBPALLICHUS DHEPTUN
B TEIJIOBBIX IIpoLieccax

MOJICKYJISIPHOTO YUCHHUS.
Habmonenue u o0ObsicHEHUE MpoLecca KUIEeHus,
B TOM YHCJIE 3aBUCHMOCTH TEMIIEPaTypPhl
KUTICHUS OT JIaBJICHUSL.

Omnpenenenue (M3MEpPEHUE) OTHOCUTEITLHON
BJI&KHOCTH BO3/yXa.

Habmonenue npouecca miaBieHus
KPHUCTAJNINYECKOTO BEIECTBA, HAIIPUMED, JIb/A.
CpaBHEHHE TIPOIIECCOB TIABICHUS
KPUCTAJUTMIECKUX TEJT M Pa3MIATICHHUS

NIpU HAarpeBaHUH aMOP(HBIX TeIl.

Onpenenenne (M3MepEHUE) YACIbHON TETIOTHI
IUTaBJICHUS JIbJ1A.

OOBbsicHEHHE SBJICHUN MJIABJICHUS U
KpHUCTaNIN3allMi HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHMUS.

Pemenue 3anau, CBSI3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B Mpolieccax
TEIUIONEpe1ayy MpH IJIaBICHUU U
KpHUCTaNIN3aLUH, UCTIAPEHUHN U KOHACHCALIUH.
AHanu3 cuTyanuil NpakTH4eCKOTr0 MPUMEHEHHUS
SIBJICHUH TJIaBJICHUS U KPUCTAJUIN3ALINY,
Hanpumep, NOJIyYCHHUE CBEPXUUCTHIX
MaTepHaJioB, COJIeBas TpeJika U Jp.

AHanu3 paboTbl U 00bSICHEHUE TPUHIUIIA
JeHCTBUS TETIOBOTO IBUTATEIIS.

Beruncienne Konu4yecTa TETIOTHI,
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BBIJICISIIONIETOCS IPA CTOPAHUN PA3JINYHBIX
BUJ10B TorunBa, U KII/] neurarens.
OO0cyx/1eHrne IKOJIOTMYECKUX MOCIEICTBUN
WCIIOJIb30BaHUs JIBUTaTEIE BHYTPEHHETO
CropaHus, TEIUIOBBIX U THAPOJIEKTPOCTAHIUI

Hroro nio pazaeny

28

Pa3nen 2. Jnekrpuyeckue u

MATrHUTHBIC ABJICHUA

2.1 | DnexTpuueckue
3apsiibl.
3apsKeHHbIe Tesa U
UX B3aHMO/JICHCTBUS

7

DIIeKTpU3aIMs Tedl.

JIBa pona aineKTpUIeCKUX
3apsazoB. Bzaumonencreue
3apsKEHHBIX TEJI.

3akon Kynona (3aBUCUMOCTD
CHUJIbI B3aUMOJENCTBUSA
3apsKEHHBIX Tl

OT BEJIMYMHBI 3apsSIA0B U
pPacCTOSIHUS MEXKIY TEJIAMM).
DIEKTPUUYECKOE TOJIE.
Hanpsx€éaHocTh
AIIEKTPUYECKOTO TOJIS.
[IpuHUMD cynepno3uiuu
AJIEKTPUUECKHX MOJIEH

(Ha Ka4ECTBEHHOM YPOBHE).
Hocurenu snmekTpuyeckux
3aps/10B. DJIEMEHTAPHbIN
AIEKTPUYECKUN 3apsI.
Ctpoenue aToma.
[IpoBOAHUKY U

Habnronenue u mpoBeieHUE OIBITOB

10 DJICKTPU3AIUY TeJ MPU CONMPUKOCHOBEHUH U
MHIYKIHUEN.

HaOmnronenue 1 00bsiCHEHNE B3aUMOIEHCTBUS
OJTHOMMEHHO U PA3HOUMEHHO 3apsHKCHHBIX TETl.
OOBsicCHEeHHE NIPUHIIAIA ISUCTBUS JIEKTPOCKOIIA.
OOBsiCHEHHE SIBJICHUM JICKTpU3AIUU

MIPY COMTPUKOCHOBEHUHU TEJI U MHAYKIIUEH

C MCIIOJIb30BAaHUEM 3HAHUU O HOCUTEIIX
AIIEKTPUUECKUX 3apsiI0B B BEIIECTBE.
Pacno3sHaBanue 1 0ObsICHEHHE SIBJICHUN
AJIEKTPU3AIIUU B TIOBCETHEBHOM JKU3HHU.
HabaroneHue 1 00bsICHEHHE ONBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia.

Hab6mroeHre onbITOB 110 MOJISITHPOBAHUIO
CUJIOBBIX JINHUH 3JIEKTPUUECKOTO TOJIS.
HccnenoBanue OeCTBUS SIEKTPUYECKOTO OIS
Ha MPOBOJHUKHU U TUDJICKTPUKH
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JTUABJICKTPUKH. 3aKOH
COXpaAHEHUS dJIEKTPUUECKOTO
3apsanaa

2.2

ITocTosHHBIN
BJIEKTPUYECKUHN TOK

20

DIIEKTPUUYECKUI TOK.
YcnoBus CymiecTBOBaHUS
AIEKTPUYECKOTO TOKA.

M CTOYHUKN OCTOSTHHOTO
ToKa. JlencTBus
AIEKTPUIECKOTO TOKA
(TerioBo€, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUUYECKUN TOK

B )KHJKOCTSIX M ra3ax.
DJIeKTpUYECKas 1eTb.
Cuna Toka. DJIeKTpUYECKOe
HaIpsoKEHUE.
ConpoTtuBiieHUE
MIPOBOJIHUKA. Y ICIIBHOE
COINPOTHUBJICHUE BEIIECTRA.
3akon OMa Jij1s1 ydacTka
uenu. [locnegoBarensHOE M
napasuieIbHOE COCTMHEHUE
MIPOBOJHHUKOB.

PaboTa 1 MOIITHOCTH
AIIEKTPUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DJIEKTpUYECKHUE e 1

HabGntonenue pa3auyHbIX BUIOB ICUCTBUS
AIEKTPUYECKOTO TOKa U OOHAPYKEHHUE ITUX
BHJIOB JICVCTBUSI B IOBCETHEBHOM KU3HHU.
HaburoneHre BO3HMKHOBEHHMSI Ta30BOTO pa3psiia
Y BJIEKTPUUECKOTO TOKA B AKHUJKOCTH

COopka U UCIBITAHUE IEKTPUIECKOM 1IeTH
MOCTOSIHHOT'O TOKA.

M3mepeHne CUilbl TOKa aMIIEpMETPOM.
N3mepeHne 3JIeKTPUYECKOro HanpsHKeHUs
BOJITMETPOM.

[IpoBenenue u 0OBSICHEHHE OBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA
OT €ro JIJIMHBI, TUIOAJAHN TONEPEYHOr0 CEUCHUS
U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
MPOTEKAIOILIETO YePE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKECHUS
Ha PE3UCTODE.

[IpoBepka mpaBuiIa CIIOKEHUS HANIPSHKECHUN
IIPU MOCIEA0BATEIBHOM COCIMHEHNH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jj1s1 CHIIbI TOKA

IIPY MMAPAJUIENIBHOM COEAUHEHUHN PE3UCTOPOB.
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noTpedouTenn
3JIEKTPUYECKON DHEPIUun
B ObITy. KOopoTkoe
3aMbIKaHHE

AHanu3 CUTyallil OCJIEI0BATEILHOTO U
MapajuieIbHOrO COEAUHEHUS TPOBOITHUKOB

B JIOMAIIIHUX JICKTPUYECKUX CETSAX.

Pewienue 3aga4 ¢ ucnonb3oBaHueM 3akoHa Oma
u (hopMyI1 pacy€Ta IEKTPUIECKOTO
CONPOTHUBJIEHUA MPU MOCIICIOBATEIILHOM U
napajuieIbHOM COECMHEHUHN MMPOBOJHUKOB.
Omnpenenenue padoThl AEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOT 0 TOKA,
BBIJICIISIEMOW Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepes
JAMIIOYKY OT HanpspKeHUs Ha Hel. OnpeneneHue
KII narpeBareis.

HccnenoBanue npeodpazoBaHus SHEPTUU

IIPU NOJIBEME IPy3a IEKTPOABUTATEIIEM.
OObsiCHEeHHE YCTPONCTBA U MPUHIIUTIA ACHCTBUS
JIOMAIITHUX DJIEKTPOHATPEBATEIbHBIX TPUOOPOB.
OObsiCHEHHE IPUYMH KOPOTKOTO 3aMBIKAHUS 1
MPUHIUIA JEUCTBUS TUTABKUX MPEIOXPAHUTEIICH.
Pewenue 3aaa4 ¢ UCIOIb30BaHNUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHBIC SIBJIICHUS

ITocTosTHHBIE MarHMUTEHL.
BzaumoneiictBue
IMOCTOSSTHHBIX MarHUTOB.
MarsauTtHoe none.
MarnauTHOE 110J1€ 3eMIIH

HMccnenoBanue MariuTHOTO B3aMMOJICHCTBUS
MMOCTOSTHHBIX MarHUTOB.

N3ydyeHrne MarHuTHOTO TOJISl OCTOSIHHBIX
MarHUTOB TIPU WX OOBEIMHEHUU U Pa3/ICICHUH.
HMccnenoBanrne MariuTHOTO B3aMMOJICHCTBUS
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Y €0 3HAUYCHUE JJIS )KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarauTHoOE 10JIe
3JIEKTPUYECKOTO TOKA.
[Ipumenenne
3JIEKTPOMArHUTOB

B TEXHUKE. [[encTBHE
MarHUTHOTO TOJIs

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
MTOCTOSTHHOI'O TOKa.
Hcnonbs3oBanue
3JIEKTPOJIBUTATEIICH

B TEXHUUYECKUX YCTPONCTBaX
Y Ha TPAHCTIOPTE

MOCTOSIHHBIX MarHUTOB.
N3yueHre MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB MPU UX 0OBETUHEHUH U Pa3/ICIICHUU.
[IpoBeieHNE ONMBITOB MO BU3YyalW3allluK MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3yueHnue sBJICHUS HAMAarHUYMBAHUS BEIICCTBA.
HccnenoBanue NeUCTBUS AJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeieHrE OMBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHJIbI B3aUMOACHCTBUS KaTYyIIKA

C TOKOM M MarHuTa OT CUJIbI U HAMNPABJICHUS TOKA
B KaTyIIIKE.

AHanu3 cUTyaluui NpakTHYECKOro MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBaX, MPOMBIIIJICHHOCTH, MEIUIIMHE).
N3y4yenue AeicTBUS MarHUTHOTO MO

Ha MIPOBOJIHUK C TOKOM.

N3ydyeHne AeUCTBUA SJIEKTPOIBUTATEINS.
N3mepenue KIIJ] snekTpoaBurareibHOM
YCTaHOBKH.

Pacno3HaBaHue 1 aHAIN3 pa3IMYHBIX
MIPUMEHEHUU JJIEKTPOABUTATENECH

(TpaHCTIOPT, OBITOBBIE YCTPOICTBA U AP.)

2.4

DneKTpoMarHuTHas
WHTYKIUS

Onbitel apanes. fABnenue
AIEKTPOMAarHUTHOU
naaykunu. [Ipasuno Jlenna.
DIIEKTpOreHeparTop.

OneITHI 11O HNCCIICOOBAHUIO SABJICHHA
BHGKTpOMaFHHTHOﬁ HMHAYKIOWKW: HCCIICAOBAHNC
W3MEHCHUM 3HAUCHUS U HaIlpaBJICHUA
HHAYKIIMOHHOI'O TOKa
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CnocoObl nomy4eHus
3JIEKTPUYECKON SHEPIUH.
DIIEKTPOCTAHLINU

Ha BO300HOBIISIEMBIX
UCTOYHUKAX SHEPIUU

Uroro no pazaeny 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB T10O ITPOTPAMME
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9 KUIACC
No Haumenosanue KomnuectBo | [Iporpammuoe conepxanue | OCHOBHBIE BUBI JEATEILHOCTH O0YYAIOITUXCS
n/m pa3lienoB U TEM 4acoB

y4eOHOro npeaMeTa

Pa3zgea 1. Mexanndeckue siBJIEHUA

1.1

MexaHudeckoe
NBH)KEHUE U CIIOCOOBI
€ro OIMHCaHUsd

10

MexaHn4eckoe JBHKEHUE.
MarepuanbHasi TOUKa.
Cucrema otcuéra.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JBUKCHHUSI.
PaBHOMepHOE
MPSMOJIMHEHOE JIBIKCHHE.
HepaBromepHoe
MPSIMOJIMHEMTHOE IBUKECHHUE.
Cpennsis 1 MTHOBEHHAsI
CKOpOCTb TeJia MpHU
HEPAaBHOMEPHOM JIBU>KCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHEHOE IBUYKCHUE.
CBoOoiHOE MasieHueE.
Omnpitel [Nanues.
PaBHOMEepHOE nBHXKEHUE

10 OKPY’KHOCTH.

[Tepuon u yactora
obparmenus. Jlunelinas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXKJIeHHE Pa3InYHbIX IPUMEPOB
MEXaHUYECKOTO JBUKCHHUSI.

OO6cyKeHre TpaHull MPUMEHUMOCTH MOJICTH
«MaTepuagbHas TOYKay.

Ornurcanre MEXaHUYECKOTO JIBHXKCHUS
pa3IMuHbIMU crioco0amu (ypaBHEHHUE, TabIuUIIa,
rpaduk).

AHanu3 )KM3HEHHBIX CUTYallui, B KOTOPBIX
MPOSBIISIETCS OTHOCUTENIEHOCTh MEXaHMYECKOTO
JIBUYKEHUSI.

Haburonenue MexaHU4ecKoro ABMKEHHS Tela
OTHOCHUTEIILHO Pa3HBIX TEN OTCUETA.
CpaBHeHME IMyTEN U TPACKTOPUM IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIILHO Pa3HbIX
TEJI OTCUYETA.

AHanu3 tekcta ["anumness 00 OTHOCUTEIBLHOCTH
JBUKEHMS; BBITIOJIHEHHE 3aJaHUI IO TEKCTY
(CMBICIIOBOE UTEHHUE).

OmnpeneneHue cpeHeil CKOPOCTU CKOJIbKEHUS
OpycCKa WM ABUKEHUS IIapHKa M0 HAKIOHHOMN
MJIOCKOCTH.

AHanu3 1 00CyKJIeHHEe CIIocO00B
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[lenTpocTpeMuTenbHOE
YCKOPEHUE

npUOIMHKEHHOTO ONPEIEIEHUS] MTHOBEHHOM
CKOpOCTH.

OmnpenenieHne CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (IIapuKa B )KUJKOCTH, MOJEIIN
AIIEKTPUYECKOTO ABTOMOOMIIS U T. I1.).
Onpenenenue myTy, NPOWICHHOTO 32 TAHHBIN
IIPOMEXYTOK BPEMEHHU, U CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH IYTH PABHOMEPHOTO
JIBU)KEHUS OT BPEMEHH.

OO6cyx1eHre BO3MOXHBIX MPUHIIUAIIOB
JEUCTBUS IPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ctumoMeTpoB).

Brrunciienue 1yt ¥ CKOpOCTH IpU
PaBHOYCKOPEHHOM IPSMOJIMHENHOM JBUKEHUN
Tena.

OmnpeneneHne NPONIEHHOr0 MyTH U YCKOPEHUS
JIBMOKEHUS Tela 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO
JIBU)KEHUS TEJa OT BPEMEHHU.

Ilposepka cunomeswi: eciu

NpU PagHOyCKOPEHHOM OBUNCEHUU

0e3 HauaIbLHOU CKOPOCU NYMU OMHOCAMCS
KaK psi0 HeYEMHbIX Yuces, mo
coomeemcmeyoujue nPpoMeHCYmKu 6pemeru
0OUHAKOBWL.
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Onpenenenre yCKOpeHus Tena

IIPU PAaBHOYCKOPEHHOM JIBUXKCHUU

10 HAKIIOHHOM IIJIOCKOCTH.

N3mepenne nepuoaa M 4acTOThl OOpAIICHUS
TeJa M0 OKPY>KHOCTH.

OmnpenenieHne CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHUSI TEJIa 10 OKPY>KHOCTH.

Pemenue 3a1au Ha onpeneneHme
KMHEMATUYECKUX XapaKTEPUCTHUK
MEXaHWYECKOTO JBMKESHUSI PAa3IMUHBIX BUJIOB.
Pacnio3naBanue u npuOIMkEHHOE OTTCAHUE
Pa3JIMYHBIX BUJIOB MEXaHHUUYECKOTO JIBHYKCHHUS
B MIPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOIHO
NaJAOMINX TN, TBHKCHUS KUBOTHBIX,
HEOECHBIX TeJ, TPAHCTIOPTHBIX CPEJCTB U Ap.)

1.2

B3aumoneiicTBue Tei

20

[TepBeiit 3akoH HproToHAa.
Bropoit 3akon HeroToHa.
Tperuii 3akoH HproToHa.
[IpuHuMn cynepno3uiuu
CHIL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHusi: cuia
TPEHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOS, PYTUE BUIBI
TPEHUS.

Cuina TS>KeCTH U 3aKOH
BCEMUPHOT'O TATOTEHHS.

Hab6mronenue u 06Ccy X aeHue OMbITOB

C ABMIKEHHEM TeJla TPH YMEHBIIICHUH BITUSHUS
JIPYTUX TeJl, TPETSATCTBYIONINX JBUKEHUIO.
AHanu3 Tekcra ["anuies ¢ onmucanueM
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIIECTO 3aKOH HHEPIINH;
BBHITIOJTHCHHE 3aTaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OOcyxaeHrne BO3MOXHOCTH BBITIOJIHCHUS
3aKOHA WHEPIIMU B Pa3IMYHBIX CHCTEMax
OTCUETA.

HaOmtonenue u 00CyXaeHne MEXaHUYECKUX
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Y ckopeHue cBOOOTHOTO
najeHus. J{BiKeHue MmiaHeT
BoKpyr ComHua. [lepas
KOCMHYECKasi CKOPOCTb.

HesecomocTh u nieperpysku.

PaBHOBecue MarepuanibHOM
TOYKHU. AOGCOJIFOTHO TBEPI0E
Teso. PaBHOBECHE TBEPIOTO
T€JIa C 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CUJIBI.
Lentp TsxECTH

SIBIICHUH, TIPOUCXOISAIINX B CHCTEME OTCUETa
«Tenexka» pu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBM)KCHHH OTHOCHTEIHLHO
KaOuHeTa (QU3HUKU.

JlencTBus ¢ BEKTOpaMH CHJI: BBITIOJIHEHUE
3aJJaHUH TI0 CII0KCHHUIO Y BEIYUTAHUIO
BEKTOPOB.

HabmtoneHue u/unu npoBeieHue ONbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPCHHSI
TeJa OT MPUIIOKEHHON K HEMY CHJIBI 1 MacCChI
Tena.

AHanu3 ¥ 00bsICHEHUE SIBJICHUIM

C UCIOJIb30BaHMEM BTOPOTo 3aKkoHa HbroToHa.
Pemenue 3aa4 ¢ uCNoiab30BaHUEM BTOPOTO
3axkoHa HbrOTOHA W MpaBuia CI0KEHUS CUJL.
Omnpenenenne KECTKOCTH MPY>KUHBI.

AHanu3 cuTyanui, B KOTOPhIX HAOII01at0TCS
ynpyrue aedopmaiuu, 1 ux o0bsICHEHNE

C UCIOJIb30BaHUEM 3aKoHa [ 'yka.

Pemenue 3a7a4 ¢ UCMIONB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBKCHHUA OT CHUJIBI HOPMAJIbHOI'O JaBJICHUSI.

OOcyxaeHue pe3yJbTaTOB UCCIETOBAHMS.
Omnpenenenne kodhduireHTa TpeHus
CKOJIb)KEHUSI.

W3mepenue Critbl TPEHUS TTOKOSI.
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Pemienue 3a1a4 ¢ uConb30BaHUEM (HOPMYJIBI
JUTSL CUJTBI TPEHUS CKOJIbKEHUSI.

AHanu3 IBMKEHUS TeJ TOJIBKO MO JeHCTBUEM
CHUJIBI TSPKECTU — CBOOOTHOTO TIaJICHUS.
OOBsiCHEeHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO TAJICHUSI OT MAcChI Tefa.

OreHKa BETMYUHBI CUJIBI TATOTCHUS,
JIEUCTBYIOLIEW MEXKIY NBYMs TEJIAMU

(151 pa3HBIX Macc).

AHanu3 IBUXEHUSI HEOSCHBIX TEI

MOJ1 ICWUCTBUEM CHJIBI TATOTCHUS

(C UCTIOJIB30BAHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(POpMAITUN).

Pelienue 3aa4 ¢ UCMOJIB30BAHUEM 3aKOHA
BCEMHPHOT'O TATOTCHUS U (DOPMYJIBI

JUJISL pacy€Ta CUJIbI TSXKECTH.

AHaJIN3 OPUTUHATILHOTO TEKCTA,
OMUCHIBAIOIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOT'O TATOTEHMUS; BHIMIOJHEHUE 3a]JaHUM
10 TEKCTY (CMBICJIIOBOE YTCHUE).

Hab6mronenue u 06cykIeHUE OMBITOB

10 U3MEHEHUIO Beca Teja IPU YCKOPEHHOM
JBUKEHHH.

AHanu3 ycjaoBUil BO3HUKHOBEHHS HEBECOMOCTH
U TIEpPETrpy3KHU.

Pemenne 3a1a4 Ha omnpezielieHUEe Beca Tela

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cuil, JEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS] HA OTIOPE.
OrnpeneneHue HEHTPA TAKECTU PA3TUYHBIX TEIl

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc tena. Mi3menenue
uMITysbca. MiMysbe CUIIBL.
3aKOH COXpaHEHUs
uMIlysbca. PeaktuBHoe
JIBUOKEHUE.

Mexanuueckas paboTa u
MOIIIHOCTEL. PaGoTa cui
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b SHEPTUH U
pabotsl. [loTenmanbuas
SHEPrus TeNa, MOJHATOrO
HaJl TOBEPXHOCTBIO 3EMIIH.
[ToTeHuumanpHas 3HEpPrust
C)KAaTOM MPY>KUHBL.
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKOMN
DHEPTUH. 3aKOH COXPAHEHUs
MEXaHUYECKOM SHEPruun

Hab6ntonenue u 06CcyxkaeHUE OIBITOB,
JIEMOHCTPUPYIOIIUX TIepeiady UMITYJIbca

MIPU B3aUMOJICUCTBUM TeJI, 3aKOH COXPaHCHUS
UMITYJIbCa TIPU a0COTIOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEII.

AHanu3 CUTyaluid B OKpYKaromen ®Ku3Hu

C UCIOJIb30BAaHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

Pacnio3naBanue siBIeHUSI pEaKTUBHOTO
JIBUKEHHS B IPUPOJE U TEXHUKE.
[IpuMeHeHne 3aKOHA COXpaHEHUsT UMITYJIbCa
JUISL pacuéTa pe3yJIbTaTOB B3aUMOJECHCTBUS TEN
(Ha mpuMepax HEYNPYTOro B3aUMOIEUCTBUS,
YIOPYTroro HeHTPAIbHOTO B3aUMOAECHCTBUSA JIBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOJIBHXKHO).

Pelrenue 3aa4 ¢ UCTIONB30BaHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCA.

Omnpenenenue pabOThI CUIIbI YIPYTOCTH

IpU NOJIBEME TPy3a C UCIOIb30BAHHEM
HETOABUKHOTO Y MOJIBH>)KHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne NoTeHIMaaIbHOM SHEPTUU YIIPYTO
e OpMUPOBAHHON TIPYKUHBIL.
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M3mepeHne KUHETUYECKOU SJHEPT UM Tema

I10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIBHOE CPABHEHUE N3MEHEHUS
MOTEHUMAIIBHON U KUHETUYECKON SHEPTUM Tella
IIPU IBUKEHUU T10 HAKJIOHHOUW TUIOCKOCTH.
DKCNepUMEHTaIbHAs TPOBEPKA 3aKOHA
COXPaHEHUS] MEXaHUYECKOW YHEPTUH

IpU CBOOOTHOM TIAJICHUU.

[IprumeHeHre 3aKOHA COXPaHECHUS
MEXAHUYECKOW HEPIUU I pacuéra

HOTCHHHaHBHOﬁ U KHHETUYECKOM 3Hep1“1/1171 TCJIa.

Pemenue 3aa4 C UCIIOJIb30BAHUECM 3dKOHA
COXpPaHCHUA MEXaHUYECKOM OHCPIUHU

Utoro no pazneny

40

Pa3nena 2. Mexanndyeckue KoJ1e0aHNA M BOJTHBI

2.1

Mexaanueckue
KoJIcOaHus

7

KonebaTenbHoe 1BUKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHM: IEPHOI,
4acTOTa, aMIUIATY/1A.
MaremaTnu4eckui u
NPYKUHHBIA MasiTHAKH.
[IpeBpaleHue sHepruun
pH KoJIeOaTeTbHOM
JIBUKEHUU.

3aryxaromue KoaeOaHus.
BreinyxneHnHbie KoseOaHmsl.
Pe3onanc

HaOmnronenme konebaHmii o AEHCTBUEM CHUIT
TSOKECTH M YIIPYTOCTH U OOHAPY)KEHHE
OI00HBIX KOJICOaHUH B OKPYIKAIOIIIEM MHUPE.
AHanu3 Koyie0aHul rpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJIeOaHMIT MaTEMaTHYECKOTO B TIPYKUHHOTO
MasiITHUKOB.

Habaronenue n 00bsICHEHNE SIBIICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MEPUOJIA
KoJiIeOaHMM TTOABEIIIEHHOT'0 K HUTH TPy3a

OT JUTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIepro/ia KojaeOaHui
rpy3a, MOJIBEIICHHOTO K JICHTE, OT MacChI Ipy3a.
HaGntonenue u 06cyxkaeHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD MIEPHOIa
KOJIeOaHMI TIPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpuMeHeHe MaTeMaTHYECKOTO B TIPYKUHHOTO
MasiTHUKOB B KaueCTBE MOJICJICH JJIsi ONUCAHUS
KOJICOAHHI B OKPYKAIOIIEM MHPE.

Pemenne 3amad, CBI3aHHBIX C BBIYHCICHHUEM
WIHM OLICHKOW 4acTOThI (Iepuoia) KojieOaHuit
Hsmepenue yckopenusi c60600H020 nadenust

2.2

Mexaanueckue
BOJIHBL. 3BYK

MexaHn4eCKUe BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpoiosibHBIE U
MoINepeyHbIe BOIHBI. J[mnHa
BOJIHBI U CKOPOCTb €€
pacnpocTpaHeHHUs.
MexaHn4eCcKue BOJIHBI

B TBEPJIOM TEJIE,
CEMCMHUYECKUE BOJIHBI.
3ByK. ['poMKOCTb 3ByKa U
BbIcOTa TOHA. OTpa’keHUE
3Byka. UH(Dpa3Byk u
yIBTPa3BYK

OOHapy»XeHre U aHaJIU3 BOJHOBBIX SIBIICHHM
B OKpY’KaroIieM MHUpe.

Hab6mronenue pacnpocTpaHeHUs PO I0TbHBIX
Y TIONIEPEYHBIX BOJIH (Ha MOJIENN) U
oOHapyKeHHE aHAIOTMYHBIX BHUIOB BOJIH

B Npupoze (3BYK, BOJIHBI HA BOJIE).
Brruucienue JUIMHBI BOJTHBI B CKOPOCTH
pacrpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCIEepUMEHTAIBLHOE OMPEICIICHUE TPAHMI]
YaCTOTHI CJBIIIUMBIX 3BYKOBBIX KOJICOAHMIA.
Hab6mroneHne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIE, C UCIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habmronenne n 00bsICHEHUE SIBICHHUS
aKyCTHUYECKOTO pe30HaHCA.
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AHanu3 OpUrHHAIBHOTO TEKCTA, MOCBAIIEHHOTO
WCIIO0JIb30BAHUIO 3BYKa (WU YJIBTPa3BYKa)

B TEXHUKE (9XOJIOKAIMS, YIBTPA3BYK

B MEJIMIIMHE U JIP.); BHITIOJHEHUE 3alaHUN

M0 TEKCTY (CMBICTIOBOE UTCHHE)

Hroro nio pazaeny

15

Pa3nen 3. Di1eKTpOMArHUTHOE TOJ1€ H 3JIEKTPOMATHUTHBIE BOJTHBI

3.1 | DneKTpOMarHuTHOE 6 DJIEKTPOMArHuTHOE TOJIE. [TocTpoenue paccyxieHH, 000CHOBBIBAIOIITUX
noJjie u DJIEKTPOMArHUTHBIE BOJIHBI. | B3AUMOCBSI3b JIEKTPUUECKOTO U MATHUTHOTO
3JIEKTPOMATrHUTHBIE CaolicTBa TIOJICH.

BOJTHBI 3JIEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTATILHOE U3YUYECHHUE CBONCTB
[IIkaja 371eKTPOMAarHUTHBIX | DJIEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE
BOJIH. Vcnionb30BaHue C TIOMOIIBI0 MOOUITEHOTO TenedoHa).
3JEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
ISl COTOBOM CBA3H. YeJI0BEYECKOI0 OPTaHU3Ma.
DNeKTpOMarHuTHas npupoja | AHaJIM3 TEKCTOB, OMUCHIBAIOIINX MTPOSIBICHUS
ceera. CKOpPOCTh CBETA. AIIEKTPOMATHUTHOT'O U3JIyYEHUS B IPUPOJIE:
BonHoBbIE CBOIICTBa CBETA YKUBbIE OPTaHU3MBbI, U3TyUEHUS] HEOECHBIX Tel
(CMBICJIOBOE UTECHHE).
Pacno3HaBaHue U aHAIU3 pa3IMYHbIX
MPUMEHEHHI 3JIEKTPOMATrHUTHBIX BOJH
B TEXHHUKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemrenne 3aga4 ¢ ucnoiab30BaHueM HOpMyI
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIUHbI
BOJIHBI M YaCTOTHI CBETA
Uroro no pazneny 6
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Pa3gea 4. CBeToBbBIC AABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHuUs
CcBETa

JIyueBas Mozenb cBera.
Hcrounuku csera.
[Ipsamonunennoe
pacIpoCTpaHEHUE CBETA.
3atmenusa ConHua u JIyHsbIL.
Otpaxenue cera. [Inockoe
3epKaio. 3aKOH OTPa’KECHUS
CBeTa.

IIpenomnenue cBera. 3aKOH
npesomieHus ceera. IlomHoe
BHYTPEHHEE OTPAXKEHUE
ceera. Mcnonb3oBanue
IIOJIHOI'O BHYTPEHHETO
OTPaKEHUS B ONITUYECKUX
CBETOBOJAX

Hab6ntoneHnue onbIToB, JEMOHCTPUPYIOIIUX
SIBJICHHE MPSIMOJIUHEHHOTO PAaCTIPOCTPAHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U TIOJYTCHH),

U UX UHTEpPIpEeTalus ¢ UCTIOIb30BaHUEM
MOHSITHS CBETOBOTO JIyYa.

OOBsICHEHHE U MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUU.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUs
CBETOBOTO JIy4ya OT yrja NajcHusl.

N3y4yenune cBOMCTB N300paKEHUS B TUIOCKOM
3epKaie.

HaOmroienne u 00bsICHEHHUE OIBITOB

0 MOJTYYCHHUIO N300paKEHH B BOTHYTOM U
BBINYKJIOM 3epKajnax. HaGmronenue u
O0OBSICHEHHUE OTBITOB IO MPEJIOMJICHUIO CBETA
Ha TPAHUIIE PATHYHBIX CPEJl, B TOM YHCIIC
OTIBITOB C TIOJTHBIM BHYTPEHHUM OTPaKCHHUEM.
HccnenoBaHue 3aBUCUMOCTH yTiia
MIPEJIOMJICHUS OT yTJjla MaJeHUs CBETOBOTO Jyya
Ha TPaHUIIE «BO3TYyX—CTEKIIOM.
Pacno3HaBaHue SBJIEHUN OTPaKEHUS U
MPEJIOMIJICHUS CBETA B MIOBCETHEBHOM JKU3HHU.
Ananus 1 00bSICHEHHUE SIBJICHUS OINTHYECKOrO
MHUpaXKa.

Pemrenune 3aga4 ¢ MCnoib30BaHUEM 3aKOHOB
OTPXKECHUS U MPEIOMJICHUS CBETa
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4.2 | JIuH3BI U ONITHYECKHE 6 JIunza. Xop nyyedt B muH3e. | [lomydenne n3o0pakeHHi ¢ TOMOIIBIO
pruOOpbI Onrtnueckas cucrema coOMparoIIel U pacCerBalOIIeH JTNH3.
¢doToannapara, Mukpockomna | OnpeneneHue GOKYCHOTO pacCTOSHUS U
U Teneckona. I'a3 kak ONTUYECKOM CUIIBI COOMpPAIOLIEH JIMH3BI.
OIITUYECKAsl CUCTEMA. AHanu3 ycTpoMCTBa U IPUHLUIIA JEHCTBHUS
bauzopykocTts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIbHO30PKOCTh ¢doToannapara, MUKPOCKOIIA, TEJIECKOIA.
W3ydeHne Mojienu Ti1a3a Kak ONTHYECKOM
CUCTEMbI. AHANIN3 SIBIICHUN OJIM30pYKOCTH
U TaJIbHO30PKOCTH, TIPUHIINIIA ACHCTBUS
OYKOB
4.3 | Paznoxxenue 6eoro 3 Paznoxenue 6enoro ceera Habmonenue paznoxenust 6e10ro cBera
CBETa B CIEKTP B criekTp. OnbITel HeIOTOHA. | B CIIEKTp.
CrnokeHre CeKTpabHbBIX Habmonenre u o0bsICHEHHE OMBITOB
1BeTOB. Jlucnepcus cBeta 10 MOJIYYeHHIO O€JI0T0 CBETa MPH CI0KEHUU
CBETa Pa3HbIX [[BETOB.
[IpoBenenue u 0OBSICHEHHE OITBITOB
10 BOCIIPUSITHIO I[BETA MPEAMETOB MPHU UX
HaOJIOZICHUH Yepe3 [IBETOBbIC (PHUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe siBJIeHHSA
5.1 | Ucniyckanue u 4 Omnsitel Pezepdopaa u O6cyxnenue 1ienu onsIToB Pesepdopna

IIOorJjIomcHUE CBCTA
aTOMOM

I1aHeTapHad MOACIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue v noraomeHue

I10 UCCJICAOBAHNIO aTOMOB, BBIABMKCHHUC
THUIIOTC3 O BO3BMOKHBIX PE3yJibTaTaXx OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOIaracMoro CTpoOCHHu:A
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cBeTa aToMOM. KBaHTBHI.
JIuHeiyaTelie ClIEKTPbI

aTOMOB, (POPMYJIUPOBAHKE BHIBOJOB

U3 PE3yJIbTAaTOB OIBITOB.

OO6cy:x1eHre MPOTUBOPEUNH TIIaHETaPHON
MOZIEJIM aTOMa U OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cTannoHapHbBIX OpOUTaX HNEKTPOHOB.
HabuntoeHre CrulonHbIX U JMHEHYaThIX
CIIEKTPOB U3JIy4€HUs Pa3IUYHbIX BELIECTB.
OOBbsicCHEHHE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CtpoeHne aTOMHOTO
sapa

PannoaktuBHOCTE. Anb(a,
Oeta- 1 raMMa-u3Ty4eHUsI.
CrtpoeHne aTOMHOTO siIpa.
HyknonHnas Mmojenb
aTOMHoOro siapa. M3otonsl.
PagnoaktuBHbIE
npespaiuenus. [lepuon
HoJypacraja aTOMHBIX sJep

OO0cCyK1eHrne BO3MOXKHBIX TUIIOTE3 O MOJACIIAX
CTPOEHUS sJIpa.

OmnpenenieHne cocTasa A1ep 10 3aJaHHbIM
MAaCCOBBIM U 3apsiIOBBIM YUCJIaM U

IO MOJIOKEHUIO B IEPUOIUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa sIAPa U €ro
MOJIOKEHUSI B IEPUOAUYECKON CUCTEME

IPH 0-pPaJUOAKTUBHOCTH.

HccnegoBaHue TPEKOB 0-4aCTHUIL IO TOTOBBIM
dboTorpadusim.

OO6HapykeHHe U U3MEepeHNe PagualiiOHHOTO
¢dboHa ¢ TOMOIIBIO TO3UMETPA, OIICHKA €TO
VHTEHCUBHOCTH.

AnHann3 6MOJIOTUYECKUX N3MEHEHUN,
MIPOUCXOSIIIUX MOJT IEUCTBUEM
PaarOAaKTUBHBIX U3IIYYEHUM.

Hcnonp3oBanne paiMOAKTUBHBIX U3TyYCHUN
B MEJULINHE
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5.3 | SnepHble peakiuu 7 SAnepusle peakunn. 3akoHbl | Pemenne 3aaa4 ¢ UCIIONB30BaHUEM 3aKOHOB
COXpaHEHUs 3apsIOBOTrO U COXPaHEHUS MACCOBBIX U 3aPs10BBIX YHACEII
MacCOBOI'0 YHCEJI. DHEPTUs | HAa ONPEAEIICHUE PE3yJIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX siiep. CBsi3p | peakuuid; aHainu3 BO3SMOKHOCTH UJTU
MAaccChl U SHEpruu. Peakiuy | HEBO3MOXHOCTHU SIZICPHOM PEaKIIMH.
CUHTE3a U JICTIEHUSA A1€EP. OneHKa PHEPTUHU CBS3HU SJIEP C UCTIOJIB30BAaHUEM
Wctounnku sueprun Connna | GopMyiibl DHHIITEHHA.
Y 3BE31. SnepHas OO6cyKeHre MepCreKTUB UCTIOTh30BaHMUS
sHepreTuka. JlelcTus YIPABISIEMOr0 TEPMOSIIEPHOIO CUHTE3A.
paMOaKTUBHBIX U3JIydeHU | OOCyXJIeHnEe MPEUMYIIECTB U IKOJIOTMUECKUX
Ha KMBBIE OPTaHU3MBbI npo0JieM, CBA3aHHBIX C SAAEPHON IHEPTEeTUKON

Uroro no pazaeny 17

IHoBTOpUTEIBLHO-0000 AU MOTYJIb

IToBTOpEHUE M 9 Cucremartuzanus u Beinonnenue yueOHbIX 3a1aHUH, TPEOYIOIINX

000011IEHIE
COJIepXKaHMs Kypca
bu3uku 3a 7-9 Kaccel

0000111eHIE TTPEIMETHOTO
COJICp>KaHUS U OIbITA
JEATCIIBHOCTH,
IpUOOPETEHHOTO

IIPH M3yYEHUHU BCEro Kypca
(U3UKH OCHOBHOTO OOIIIETO
00pa3zoBaHMsL.

[loaroroBka Kk OCHOBHOMY
rOCYJapCTBEHHOMY
IK3aMeHy 1o (hpHu3uKe

JUTISL OO yJaroIuXcs,
BBIOPABIITNX ATOT y4eOHBIN
peaMeT

JIEMOHCTpAIIMN KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TIOTYYESHHBIX 3HAHU

JUISL HAYIHOTO OOBSICHEHUS (PU3NUECKUX
SABJIEHUW B OKPY’KAIOLIEH PUPOJE,

B MTOBCE/THEBHOM KU3HU W BBISBICHHUS
(bU3HYECKIX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTU;

— MIPUMEHEHUST OCBOCHHBIX
IKCIIEPUMEHTATBLHBIX YMEHUH

JUTSL ICCTIeIOBaHUsT (DU3UYECKUX SBIICHUH,
B TOM YHCJIE JIJIsl IPOBEPKH THUTIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbIX 3a7a4, B TOM YUCIIE
IpenoiaraloiX UCIOJb30BaHue (PU3NUECKUX
MOJIEJIEN U OCHOBAHHBIX HA COAEPKAHUU
pa3IMYHbIX Pa3AesioB Kypca (PU3UKH.
BoinosiHeHWE U 3aliuTa rPyNMNoOBbIX WU
VHJIUBUIYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C coJiepKaHuEM Kypca HU3UKH

Uroro no pazueny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO TTPOI'PAMME
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