MNOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO0 O0Opa30BaHHs COCTABIICHA
Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUM K pe3yjpTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE
OCHOBHOM oOpa3zoBarenbHON mporpammbl, npeactaBieHHbXx B @T'OC OO0, a taxxke
¢ yu€Tom deaepanbHoil pabodeil mporpaMMbl BocUTaHuS M KOHIENINY pemno1aBaHust
yueOHoro npeamMera «Puznkay.

Copepkanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (QOpMUPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYyYaIOLIUXCsl U OPTaHU3ALMI0 U3YYEHUs (PU3UKU
Ha JeATEJIbHOCTHOM OCHOBE. B mporpamme mno Qusuke yYUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM M METaIlpeIMETHBIM pe3yJibTaTaM OOY4YEHHs, a TaKXKe MEKIIPEIMETHBIC
CBS3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHUs.

[Iporpamma mo (u3MKe yCTaHAaBIMBAET paclpeAesieHue y4dyeOHOro marepuala
no rogam oOydeHus (IO Kjaccam), NpejaraeT MPUMEPHYIO IMOCIEI0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS NPEAMETHOIO CONEPNKAHUSA U y4ETe
BO3PACTHBIX OCOOCHHOCTEN 00YyHarOIINXCS.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUSI METOAUYECKON MOMOIIH
YUUTENIO B CO3JJaHUU paboyeil mporpaMmsl IO y4€OHOMY MPEAMETY.

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJiI E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XHMHEH, OWooruei, actpoHoMHer u (usnyeckoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEAOCTaBIsAeT HauOoyee SICHbIC
oOpa3ipl MPUMEHEHHs] HAyYHOIO METOJa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUPE.

Onna w3 TIaBHBIX 3ajlad (PU3UYECKOrO0 O0Opa3oBaHMs B CTPYKType OOIIEro
00pa30BaHUsl COCTOUT B ((OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K HayKe y oOy4aroniuxcsi.

N3yuyenne ¢usmku Ha 0a30BOM YpPOBHE IPEAINONAracT OBJAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSATH SIBJICHMUS,

OLICHMBaTh U  IOHUMATh OCOOEHHOCTH  HAyYHOIO  MCCIIEIOBAHUS;

MHTEPIIPETUPOBATh JaHHBbIE M HCIOJIb30BaTh HAyuYHbIE JOKAa3aTEIbCTBA
JUIS TIOJydeHHUs BbIBOJOB».llenu u3yuenuss (u3MKu Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus onpenaeneHbl B KoHuenuuu npenogaBaHus yueOHoro npeaMera «Ousnkay
B oOpasoBarenbHbIX opranu3anusx Poccuiickoit denepaiuu, peaan3yrouux OCHOBHBIC
oOmeoOpazoBarenbHble  MpPOTpaMMbl,  yTBepKAE€HHOW  pemenueMm  Koseruu
MunucrepcTBa npocpeinenus Poccuiickoit @eneparnyu (mpotokoi ot 3 aekadps 2019 r.
Ne TIK-48BH).

Henu nzydyenust pusuku:

NpUOOpETEeHUE MHTEpeca M CTPEMIICHUS OOy4arouuxcs K HAyYHOMY H3YYCHHIO
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IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX H TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJI¢ MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIIICHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3YyYEHUS OCHOB
CTpOEeHUs MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUE TPEACTAaBICHUNH O POaUM (U3MKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TPEACTABICHUNH O BO3MOXKHBIX cepax Oymymiedt mpodeccuoHaIbHOU
NeSTeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMy 00YYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTukeHHne 3TUX IeJIel MporpamMmbl 1Mo (pu3MKe Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIEAYIOLIUX 3a1a4:

OpUoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOEHUHM BEILECTBA, O MEXAHHUYECKHUX,
TEIUIOBBIX, AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

OpuoOpeTeHNE YMEHUH ONUChIBaTb U OOBACHATh (PU3UUYECKUE  SBIICHUS
C UCII0JIb30BAHUEM IOJIyYE€HHBIX 3HaHUH;

OCBOEHHE METOJOB PEIICHHUSI MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIb30BAaHHEM
¢duznyeckux Mojesnel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOMIOJATh TPUPOTHBIC SBICHUS U BBIOJHATH OTIBITHI,
1abopaTtopHble pabOThl M HKCHEPUMEHTAIbHBIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE NMPUEMOB pabOThl ¢ MH(pOpMaLMel PU3NIECKOrO COAEpKaHus, BKIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTWXKEHUSX (U3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO CO cdepamu mpodhecCHOHANBHON  JEATEIbHOCTH, CBS3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHUSAX
(bu3MYECKO HAYKH.

Ha wusydyenue ¢usuku (0a30BBIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 dwacoB (2 vaca B Hejelo),
B 8 kacce — 68 wacos (2 yaca B Henento), B 9 kitacce — 102 vaca (3 yaca B Heielno).

[Ipensiaraemelii B mporpamme no Gpu3MKe nepeueHb 1a00paTOpHbIX padOT U OMBITOB
HOCUT PpEKOMEHJATeIbHBIA  XapaKTep, Yy4YUTeNb JelaeT BbIOOp TMPOBEACHUSA
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
OOyJarommxcs, CHUCKAa DJKCIEPUMEHTANBHBIX 3aJaHul, TMpeajiaraéMbIX B paMKax
OCHOBHOTO rOCY/IapCTBEHHOTO SK3aMeHa Mo (pu3mkKe.

COAEPKAHUE OBYYEHUASA

7 KIIACC
Paznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKILET0 MUPa
®usuka — Hayka o npupone. fsienus npuponpl. Dusznueckue SABICHUA:

MEXaHWUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®dusnueckue BennuuHbl. 3Mepenne ¢puznueckux BeanuuH. Puznueckue npudopsl.
[lorpemHocTs H3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.



Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-HAYYHBIN METOJ MMO3HAHUS: HA0II0/IeHNE, TOCTAHOBKA HAYYHOTO BOIIPOCa,
BBI/IBIDKEHHUE TUTIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOro
aBiieHHs. Onucanue PU3NYECKUX SBJICHUN C TOMOILBIO MOJIEIEH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIC, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckue npuodopsl U MpoIieaypa MPSMbBIX U3MEPEHHUI aHAJIOTOBBIM U IIU(POBBIM
IPUOOPOM.

JlabopamopHvie pabomul u onvimsl

Omnpenenenure 1EHBI JEICHUS KAl HK3MEPUTEIHHOTO MPUOOpa.

N3mepenue paccTossHUM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJbIX TEIl.

N3mepenne Temmneparypsl Py MOMOIIH KHIKOCTHOTO TEPMOMETPA B TaTIHKa
TEeMITepaTyphl.

[IpoBenenue uccienoBanus MO MPOBEPKE TUIOTE3bI: NATbHOCTH MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIFHO, TEM OO0JIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBa

CrpoeHne BemecTa: aTOMbl M1 MOJIEKYJIBI, UX pa3Mepsl. ONbITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOECHUE BELIECTBA.

JIBrmxeHne yactul BeuiectBa. CBSI3b CKOPOCTH IBUKEHUS YACTUL] C TEMIIEPATYPOIA.
BbpoyHoBckoe aBmxenue, nud@ys3us. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTIKEHHE
Y OTTAJKABaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYECKUX) Tel. B3auMocCBs3b MEXIy CBOMCTBaMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M HX aTOMHO-MOJIEKYJIAPHBIM CcTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habntonenue OpoOyHOBCKOTO JIBHXKCHUS.

Habnronenue nuddysuu.

HaGnronenue sBiieHMid, OOBSCHSIONIMXCS TMPUTSHKCHUEM WM OTTaJIKMBaHUEM
YJaCTHI] BEIICCTRA.

JlabopamopHwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM (oTorpaduit).
OnbITEI 1O HAOJIOICHUIO TETJIOBOTO PACHTUPEHUS Ta30B.
OnpITEI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl
Mexanunueckoe ABmxeHrue. PaBHoMepHOe 1 HepaBHOMEpPHOE ABMKeHHE. CKOPOCTh.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JBHKEHUH. Pacu€r myTH 1 BpeMEHM JIBUKEHHUS.
SBnenue nHepuuu. 3aKOH HEpUMU. B3auMmoielicTBrE TeN Kak IPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHHUs Teld. Macca Kak Mepa MHEPTHOCTH Tesa. IIIoTHOCTH BeliecTsa.
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CBsI3b TUNIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €AMHHIIE 00BEMA BEIIECTRA.

Cuia KaK XapakTepucTuka B3auMoaencTBusa Ten. Cuia ynpyrocta M 3akoH I'yka.
N3mepenue Cuilbl ¢ TOMOIIBIO TIMHAMOMETpA. SIBJIE€HNE TATOTEHUS U criia TskecT. Cuiia
TSKECTU Ha Ipyrux mianerax. Bec tena. HesecomocTs. CnokeHHe CUil, HalpaBIE€HHBIX
no oaHoil mpsiMou. PaBHoneicTByromas cwi. Cuna TpeHus. TpeHHe CKOJbXKEHUA U
TpeHue nokosi. TpeHue B IpupoIe U TEXHUKE.

Jlemoncmpayuu
Habmronerne MexaHn4eCcKoro ABYKSHHS Tella.
N3mepenne ckopocTy IPSAMOIMHEHHOTO JBUXKCHHUS.
Habmronenue siBIeHUs HHEPIIUH.
Habmronenue n3MeHeHus: CKOPOCTH TP B3aUMOJICUCTBUHU TeJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CioxeHue CuJjl, HalpaBJICHHBIX 110 OJTHOM MPSAMOIA.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHne CKOPOCTU PaBHOMEPHOTO JABUKEHUS (IIApUKA B KUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbXEHUS Opycka WM IIapuKa [0 HAKIOHHOU
IJIOCKOCTH.

OmnpeneneHne IIOTHOCTH TBEPIOTO TENA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (Jeopmaiun) mpyKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca TeJa
U XapaKkTepa CONMPUKACAIOLINXCSA TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH 1 ra3oB

JaBnenne. CrocoObl yYMEHBIIIEHHUS W yBEIWYEHUs aaBjicHUsA. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHHS raza oT 00bEMa, TeMrneparypsl. llepenaya napieHus: TBEPABIMU
TeJaMM, JKHMJIKOCTIMHM U Tra3zamu. 3akoH Ilackansa. IIHeBMaTuueckne MaIIUHBI.
3aBUCHMOCTh JaBJIEHUS JKHJIKOCTH OT TiayOmHbl. [mapocrarmdeckuil mapajiokc.
CooOmaromuecs cocynbl. [ 'uapaBaniyeckue MeXaHU3MBbl.

Atmochepa 3emau U armochepHOoe JaBlicHHE. I[IpUUMHBI CyIIECTBOBAHUS
BO3aylHON o0osnouku 3emiu. OnwiT Toppuuermu. M3mepenne atMochepHOro

JaBJIEHUS. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT BBHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(EpPHOTro J1aBJICHUS.

JlelicTBHE KUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TEJIO. BeITaIKUBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormniaBanue.

Jlemoncmpayuu
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYPHI.
[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmatomuecs COCybl.
I'mppasnmyeckuii nmpecc.
[IposiBnenue nericTBus aTMOC(HEPHOTO JTABICHUS.



3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMaA MOTPYKEHHON YaCTH TeJa U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue IUIaBaHUS TeN: IUIABAHUE WA IOTPYKEHHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS TIJIOTHOCTEN TeNa U KUJIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT OOBEMA MOTrpYKEHHOU
B KUJKOCTb 4aCTH TEJIA.

OnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH HaA TEJO, IOIPYXEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHWBAIOLICH CHIBI, JEHCTBYIOIIEH Ha TENO
B KUJKOCTH, OT MaccChl TeJa.

OnbITHI, I€MOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIbI, JEHCTBYIOMIEH
Ha TEJIO B )KUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YACTH TeJla U OT IUIOTHOCTH
AKUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYUPOBAHME JIOAKUA WU OIpPEAECICHUE €€
Irpy30II0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPIUsl

Mexanuueckasi padbota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: phIvar, 0J0K, HAKIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHs
peiuara. [lpumMeHeHue mnpaBuiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocTeix Mmexann3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuuainbHas sueprus. [IpespanieHue
OJITHOTO BMJIa MEXaHUYECKOW DYHEPTHUH B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Onpenenenre pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.

WccnenoBanue ycioBuil paBHOBECHS phluara.

N3mepenne K111 HaKITOHHOM TIIOCKOCTH.
N3ydenne 3ak0Ha COXpAHEHUS MEXaHUYECKON SHEPTHH.

8 KJIACC

Pa3nen 6. TensioBbIe iBJIeHUSA
OCHOBHBIC TTOJIOKEHUS MOJICKYJIIPHO-KUHETHICCKON TEOPHH CTPOCHHMSI BEIIIECTBA.
Macca 1 pa3mMepbl aTOMOB M MOJICKYJT. OTIBITHI, TIOITBEPKTAFOIINE OCHOBHBIE ITOJIOKCHUS
MOJICKYJIIPHO-KUHETHICCKON TCOPHUH.
Mopenu TBEPAOTO, IKHUAKOTO M Tra3000pa3HOTO  COCTOSTHUN  BEIIECTBA.
Kpucrammmueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, JKHJIKOCTCH W
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TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaurBaHUe
Y KallWJUISIPHBIC SIBJICHU. TEeII0BOE PaCIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIEPATYPbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHULI.
BayTpeHnnsis sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEH >HEpPIruu: TeIulonepenadya u
coBeplIeHne padoThl. Buael Temonepenayu: TEIJIONPOBOJHOCTb, KOHBEKIUS,
U3IIy4YCHHUE.

KonnuecTtBo TtemnoTel. YienbHass TEIIOEMKOCTh BeIIeCTBA. TemIooOMeH Hu
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TerioBoro OanaHca. [lnaBneHue u oTBepleBaHue
KPUCTAJUIMYECKUX BEHIECTB. YJenbHass TeIiora IuiaBieHus. llapooOpa3oBanue u
koHjeHcalusi. Ucnmapenwe. Kunenue. VYiaenpHas Teriora mapooOpa3oBaHMs.
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHASI TETUIOTA CTOPAHMUS.

[Tpunuunel padoTs! TermwmoBbix apurateneil KIIJ remnoBoro neurarens. TemnoBbie
JIBUTATENIN U 3aIIUTA OKPYKAIOIIEH CpEbl.

3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TETUIOBBIX IPOLIECCAX.

Jlemoncmpayuu
Habmtonenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmronenune nuddysun.
Habmronenue siBjeHn cMauyuBaHUs U KaWUIIPHBIX SBICHU.
Habntonenue TenioBoro pacumpeHus Ted.
N3MeHenne naBieHusi rasa MNOpu HU3MEHEHUHM O00BEMAa W HAarpeBaHUU WIH
OXJIAXKICHUU.
[IpaBuia u3mMepeHus TEMIEPATYPHI.
Bunbl Tenonepenayn.
OxnaxaeHue Py COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne kuneHus.

Habmronerne nocTossHCTBA TEMITEpATyPhI IIPH TIaBIeHUA. MOJIeTH TEII0BBIX
JIBUTATEIICH.

JlabopamopHhwvie pabomul u onvimol

OnbIThI 110 OOHAPYKEHHIO ICHCTBUSA CHII MOJICKYJISIPHOTO MPUTSKCHHSL.

OnBbITHI 10 BBEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIHM caxapa.

OnpITEl MO0 HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH M TBEPIBIX
TEIL

Onpe/eneHre AaBlIeHUs BO3AyXa B OaJIOHE MITPHIIA.

OnbBITHI, IEMOHCTPUPYIOIIKE 3aBUCHMOCTH JIaBIICHUS BO3IyXa OT €ro o0béMa u



HarpeBaHUs WIH OXJIKICHHUS.

[IpoBepka TruUIMOTE3bl JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHrsl BHYTPEHHEHW YHEPTUH Tela B PE3yJIbTaTe TEIIONepeIadun
1 pabOThl BHEIITHUX CHJL.

Uccnenosanue siBIeHUS TEMIOOOMEHA MPU CMEMIMBAHUM XOJOJIHOU U ropsiueit
BOJIBL.

OnpeneneHre KOJMMYECTBA TEIIOTHI, IOJYYEHHOTO BOJIOM TIpH TEIUIOOOMEHE
C HArpeThIM METAIUNIMYECKUM LIWIHHAPOM.

Onpenenenue yaeabHONU TEIIOEMKOCTH BEIIECTBA.

Uccnenosanue npoiiecca uCapeHus.

Onpenenenrne OTHOCUTEIIBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TETUIOTHI TIJIaBJICHUS JIbIA.

Pa3znen 7. JinekTpuyeckue U MArHUTHBIE SIBJIEHUS

Onexktpuzanms Teia. JBa poma AIEeKTpUYECKUX 3apsaoB. BsammopenctBue
3apshKEHHBIX Tel. 3akoH KyloHa (3aBUCHUMOCTD CHITBI B3aMMOJICHCTBHS 3apsDKCHHBIX TEIl
OT BEJIMYUHBI 3aPsI/IOB U PACCTOSHUS MEXTY T€JIaMu).

OnekTpuueckoe moje. Hanpsok€HHOCTh — 3nekTpuueckoro mnonis. [IpunHinun
CYIIEPIIO3ULINU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »saekTpuyeckux 3apsAioB. ODJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKHM M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounnku
MOCTOSTHHOTO  ToKa. JIEHCTBUSI 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUUECKUIA TOK B KUJIKOCTSAX U raszax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuueckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEJIbBHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma Juisi ydacTKa LEemu.
[TocnenoBaTenbHOE U MapauIEIbHOE COCTMHEHNE MPOBOJTHUKOB.

PaboTa u MOIITHOCTB AJIEKTPUUYECKOTO TOKA. 3akoH Jlxkoynsa—Jlenna. DnekTpuieckue
IEMU ¥ TOTPEOUTENH DIEKTPUIECKOM 2HEpruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHble MarHuThl. B3anMonencTBHE IOCTOSAHHBIX MAarHUTOB. MarHuTHOE
noje. MaruuTHoe nojie 3eMJIM U €ro 3Ha4eHUe ISl KU3HU Ha 3emie. OnwIT Dpcerena.

MarnutHoe moje 3JEKTPUUECKOro Toka. [IpuMeHeHre 3JIeKTpOMAarHuTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEND MTOCTOSHHOTO
ToKa. Mcnosb30BaHME AIEKTPOABUTATENIEM B TEXHUYECKMX  YCTPOMCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SIBneHHE 3NEKTPOMarHuTHOM HMHAYKUMHU. [IpaBuno Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JIEKTPUUECKONW SHEPTUH. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DnexTpuzanus Ted.



JIBa poaa aNEeKTpUYECKUX 3apsAI0B U B3AUMOJAECHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DnekTpocTaTUuecKast HHIYKIIHS.

3aKOH COXpaHEHUS SJIEKTPUUECKHUX 3aPSJIOB.

[IpOoBOIHUKY U JUATIEKTPUKH.

MoennpoBaHre CHIOBBIX JJUHUAN 3JIEKTPUUYECKOTO TTOJIS.
HcTouHMKM TOCTOSHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUJIKOCTH.

["a30BbIi1 pa3ps.

N3MmepeHune cuitbl TOKa aMIepMeETPOM.

N3Mepenure 3eKTpUieCKOro HaIpsKEHUS. BOJIBTMETPOM.

Peocrar u MarazuH CONpOTUBIICHHN.

B3auMoencTBre MOCTOSIHHBIX MarHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs ITOJFOCOB MarHuTa.
MoennpoBaHr€ MarHUTHBIX ITOJIEN MOCTOSTHHBIX MAarHUTOB.
OnsIT Opcrena.

MarHuTtHoe€ 1oJie ToKa. JIEKTPOMAarHur.

JlelicTBHE MAarHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSIHHOTO TOKA.

HccnenoBanue siBieHUS 3JEKTPOMArHUTHOW HHAYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTH HAIIPABJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomsi u onvimol
OMnBITH IO HAOTIOACHHIO YJIEKTPU3AIUH TNl MHAYKIIUCH U ITPU COMPUKOCHOBEHUH.
HccnenoBanue neiCTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U TUDJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUUECKOHN 1[ETH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenne u peryaimpoBaHUE HAMPSHKEHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO 4Ye€pe3  PEe3ucTop,
OT CONPOTHUBIICHUS PE3UCTOPA M HAMPSKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONEPEYHOTO CEUEHMSI U MaTeprara.

IIpoBepka npaBuiia CI0KEHUSI HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis CUIIbI TOKA MPU NapALIETbHOM COEAMHEHUHN PE3UCTOPOB.

Onpenenenre pabOThI JIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.

OnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

HccnegoBanue  3aBUCUMOCTH  CHJIBI  TOKAa, MAYLIErO 4Yepe3  JIAMIIOYKY,
OT HANPSDKEHUS HA HEW.

Onpenenenue KII/] narpeBarensi.



HccnengoBanre MarHuTHOTO B3aUMOAEHUCTBUSA OCTOSIHHBIX MArHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSSHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3acieHUHN.

HccnenoBanue NelcTBUA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTyIIKU
C TOKOM M MarHMTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTyLIKE.

N3ydenne neiicTBUSA MArHUTHOTO MOJIL HA TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

N3mepenue KIIJ] anexkTpoaBuraTeIbHOM YCTAaHOBKH.

OMNBITEI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIMH: UCCIIECTOBAaHNE
W3MEHEHUI 3HAYCHHS U HAIIPaBJIEHUS UHAYKIHOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanu4eckue siBJIeHHSA

Mexannueckoe  aBWKeHME. MarepuanpHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOI'O  JIBIDKCHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBmkeHue. HepaBHoMmepHOe mnpsiMonmMHENHOE ABWKEHHE. CpenHsss U MIHOBEHHAs
CKOPOCTB Teja NPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeitHOEe ABMkeHrne. CBOOOAHOE Ma/ieHue.
OmnbrTel ["anunes.

PaBHOMepHOE JnBHXKEHHE TO OKpyxHOcTH. [lepmox m yacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpocTU. LIeHTpoCcTpeMHUTEIRHOE YCKOPEHHE.

IlepBsiii 3akoH Herotona. Bropoii 3axkoH Herorona. Tperwmii 3axkoH HprotoHa.
[IpuHLIMT CyIIepIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUs OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmxenune nnaner Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocTs n
IIEPErpy3KH.

PaBHoBecue wmaTepuanbHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec tema. M3meHenne wummnynbca. MMnynbc cuibpl. 3aKOH COXPAaHEHUS
MMIyJibca. PeakTUBHOE IBMIKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa cui TsDKECTH, YIPYrOCTH, TPEHUS.
CBs3b sHepruu U padbotsl. [loTeHnnanbHas SHEPrus Tena, MOAHITOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHumanpHass sHEprus cxatol npykuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETUYECKOUN Y)HEPTUH. 3aKOH COXPAHEHNS MEXAHUYECKOW YHEPTUU.

Jlemoncmpayuu
Habmronerne MexaHH4eCKOoro JIBMXKCHUS Tela OTHOCHTEIIBPHO Pa3HBIX TN OTCUETA.
CpaBHeHUE MyTel U TPACKTOPHUI JBUXKEHHS OJHOTO U TOTO YK€ TeJla OTHOCUTEILHO



Pa3HBIX TeNl OTCUETA.

N3mepenne CKOpoCcTH U yCKOPEHUSI TPSMOTMHEHHOTO JBHKEHUS.

HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKCHHSI.

HaGnronenue nBrkeHHs Tella o OKPY>KHOCTH.

HaGnronenne MexaHWYECKUX SIBICHWW, MPOUCXOANIMX B CHCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBW)XCHHU OTHOCHUTEIHHO KaOWHETa
bu3uKH.

3aBUCUMOCTh YCKOPEHUS Teja OT MacChl TeJa U ACHCTBYIONIEH Ha HETO CUJIBI.

Habmoienne paBeHcTBa CHII TP B3aUMOJICHCTBUH TEI.

M3menenune Beca Tena mpyu yCKOPEHHOM JBYIKEHUU.

[lepenaya umITysibca Ipu B3aMMOJICHCTBUH TEJI.

[IpeoOpa3zoBanus SHEPTHH TTPH B3aUMOCHCTBUH TEIL.

CoxpaHeHue uMITyJIbca MPU HEYIIPYTrOM B3aUMOICHCTBUU.

CoxpaHeHne uMITyJibca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Ha6nronenue peakTHBHOTO BUKCHUS.

CoxpaHeHne MeXaHUYEeCKOM SHEPTUH MPU CBOOOHOM IaJICHUU.

CoxpaHeHHEe MEXaHUYEeCKOM OSHEpruM NpH JABMIKECHUU Tella TMOJ| JIeHCTBUEM
TIPY>KUHEI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpynpoBanue TpakTa JUisi pa3roHa v JajbHEUIIero paBHOMEPHOTO JBUKCHHS
[IapUKa WA TeTIEHKKH.

Onpenenenue cpeHe CKOPOCTH CKOJIbKEHHUSI Opycka WJIM JBHKEHHS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

Omnpenenenre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JBIDKEHUHU MO HAKIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKCHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLINE TPOMEKYTKH
BpEMEHH OJMHAKOBHLVIccrenoBaHne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKECHHS OT
CHJIBl HOPMAaJIbHOTO/IaBJICHHUSI.

Omnpenenenne K03hGUIMEHTA TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

Onpenenenne pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JBMKCHHH Teja
10 TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenre pabOThI CHIIBI YIIPYTOCTH NPU MOABEME Tpy3a C HCIOJB30BaHUEM
HEMOBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHnne 3akoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUsI U BOJIHbI
KonebarensHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHUM: TEpPHUO,
4yacToTa, aMIUIUTyna. MareMaTuuecKuil M TpYXUHHBIM MasTHUKH. [lpeBpaienue
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SHEPIUH NP KOJeOaTeIbHOM JBUKCHUU.

3aryxatonue Kojebanus. BeiayxkneHnHsie koneOanus. Pezonanc. Mexanmdeckue
BOJIHBI. CBOICTBAa Me€XaHWYECKHUX BOJIH. IIpojoibHBIE M MONEpedHbie BOJIHBL. JJInMHA
BOJHBI U CKOpPOCTh €€ pacmpocTpaHeHus. MeXaHHMYeCKHe BOJHBI B TBEPJOM Telle,
CEHCMUYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BhIcOTa TOoHAa. OTpakeHuwe 3Byka. MHpasByk wu
yJIBTPa3BYK.
Jlemoncmpayuu

Habmronenue konebanuit T€ 1Mo IEMCTBUEM CHIIBI TSKECTU U CHUJIBI YIIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habmronenune BeIHYXICHHBIX KOJICOAaHUH M pe30HaHCA.

Pacnpoctpanenue npooJibHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre 4acTOThI U EpUOAa KOJIEOaHUI MaTEMAaTUYECKOTO MasTHUKA.

OnpeneneHre 4acTOThl U MEPUOAA KOJIEOaHUN NPYKUHHOTO MasiTHUKA

HccnegoBanue 3aBUCUMOCTU MEPUOJA KOJEOAHUI MOJBEIIEHHOTO K HUTHU Ipy3a
OT JJIMHBI HUTH.

HccnegoBanue 3aBUCHUMOCTM IE€pUOJA KOJEOAHUM TNPYKUHHOTO MAasATHHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHU Tpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh MEpHOAa KoJIeOaHUH NpPYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a 1 KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHus CBOOOHOTO ITaICHHUS.

Pa3nen 10. DiiekTpoMarHuTHoE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMAarHuTHOE oJe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3JIeKTpOMarHuUTHBIX BOJIH. Vcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.
DnexkTpomMarHuTHas npuposa ceera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

JlabopamopHwvie pabomul u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeseoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUSA
JlyueBass monenb cera. Mcrounuku cBera. [IpsMonmHENHOE pacnpoCTpaHEHUE
ceeta. 3armenuss Comnua u Jlywel. Otpaxenue cBeta. Ilinockoe 3epkano. 3akoH
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OTpa)X€HUs CBETA.
[Ipenomnenue cBera. 3akoH npelomieHus cBera. llosHoe  BHYTpeHHee
oTpaxkeHue cBera. Vcrnoap30BaHHE MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.
JIunza. Xox myuedt B nuH3e. Onruyeckas cuctema (poroamnmnapara, MUKpOCKONa U
Tejeckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criektp. OnbiThl HpioToHa. CliojkeHHe CTIeKTpaIbHbBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssmMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyuenne n300pa>keHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiieHue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyyei B coOuparolieit JInH3e.
XO0J1 Tyden B paCcCEUBAIONIEH JIUH3E.
[Tonyuenne n300pa’keHUI C MOMOIIBIO JIMH3.
[TpuHnmn neictBus oTroarapara, MUKPOCKOTIA M TeJIeCKoTa.
Mopens rasa.
Paznoxxenue 6eyoro ceeTa B CHEKTP.
[Tonyuenue Oenoro cBeTa NMpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomsi u onvimol
HccnenoBanue 3aBUCHMMOCTH yTila OTPaKEHUSI CBETOBOTO JIy4ya OT yrJjia MaJIeHUs.
N3yuenune xapakTepucTuK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.
WccnenoBanue 3aBUCUMOCTH yTJia TIPEIOMIICHUSI CBETOBOTO JIyda OT yTIJia TaJeHus
Ha TPAHMIIE «BO3TYX—CTEKIION.
[Tonyuenne n300pakeHU C MOMOIIBIO COOUPAFOIIICH JIMH3HI.

Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CHIIbI COOMPAOLLEH JIMH3BI.

OmnBITHI IO PA3JI0KEHUIO OEIIOrO CBETa B CHEKTP.

OnbITEl IO BOCHPUSATHUIO LIBETA IIPEIMETOB IPU UX HAONIONECHUU Yepe3 LIBETOBBIC
(GUIBTPBHI.

Pa3nen 12. KBanToBbIe AIBJIEeHUA

Omnbitel Pezepdopna m mnaHerapHas Mojenb aromMa. Mopenbs aroma bopa.
Hcnyckanue u nornoiieHue cBera aroMoM. KBaHThl. JInHedaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uzinydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnasa mozens atromHoro sapa. M3oronsl. PaguoaktuBabie npeBpamienus. [lepruon
MOJypacrajia aTOMHBIX SIAEP.

S nepHble peakunu. 3aKOHbI COXPAHEHUA 3aPAI0BOTO U MACCOBOT'O YHCEI. DHEPrus
CBSI3U aTOMHBIX siiep. CBsI3b Macchl M SHepruu. Peakunu cuUHTE3a U ACJICHUS SIIEp.
Ncrounnku 3Heprun CoaHua v 3BE37.
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Snepnas osHepretuka. JIeWCTBUA paAUMOAKTUBHBIX M3JIIYYCHUW HaA JKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrekTpbl U3y4YEHUs U TOTJIOIEHUS.
CrekTpbl pa3aUYHbIX Fa30B.
CnekTp Bogopoa.
Habmonenue TpekoB B kamepe Bunbcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYyYEHUH.
Perucrpanus uzmydeHus: IpUPOIHBIX MUHEPAJIOB U TPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nroeHue CrioniHbixX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHUS.

UccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IIyTH
(o doTorpadusim).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000IHAK NN MOTYJIb

[ToBTOpPUTENBHO-00001IAIOIINN MOJYJIb TpPEJHA3HAYEH ISl CUCTEMaTH3alUuu U
00O0OLIEHHS MPEIMETHOTO COJIEpPKaHUsI U OIbITa JEATEIbHOCTH, NPHOOPETEHHOTO
OpU M3YyYEHUU BCErOo Kypca (U3MKM, a TakkKe A MOATOTOBKM K OCHOBHOMY
roCyJ1JapCTBEHHOMY 3K3aMEHY 110 (pU3MKe sl 00y4arouxcs, BBIOPABIINUX 3TOT yueOHbIN
IpeaMer.

IIpy w3yyeHMM [TAHHOTO MOIYJIS PEAIU3YIOTCI U CHCTEMATU3UPYIOTCS BHJIBI
NeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE MPEIMETHBIX MU
METanpeaIMETHBIX IIJIAHUPYEMBIX pe3yJIbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHO-HAY4YHAasi TI'PAaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOABl M TEXHUKH, OBJIAJECHUE YMEHUSMU OOBICHATH (pusnueckue
SIBJICHUS, IPUMEHSIS TIOJyYCHHBIE 3HAHUS, PEIIATh 3a/1a41, B TOM YUCJIE KAUECTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IprHIMIIHAIBHO AEATENBHOCTHBIN XapaKTep AAHHOIO pa3zesa peannu3yercs 3a CUET
TOT0, YTO OOYUaIOILMECS BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE MOJIyYE€HHBIX 3HAHWUN Pacro3HaBAaTh U HAYYHO OOBSCHATH (PU3NYECKUE
SIBJICHUS B OKPY KAIOLLIEW IPUPOJE U ITIOBCEAHEBHOM KU3HU;

HCIIOJIb30BaTh HAyYHbIE METObI UCCIECAOBAHNS (DU3HUECKUX SIBICHUN, B TOM YUCIIE
JUISL IPOBEPKHU TMIIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH Hay4yHblE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KEHU COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUMYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX H3BECTHBIX BHJIOB
DHEPI'UH.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA
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N3yuyenne ¢u3uky Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHs HaIPaBJICHO
Ha JOCTIDKCHHE IJMYHOCTHBIX, METANPEIMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
PE3yIIBTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare u3yueHus (PU3MKH HAa yYpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyuaromerocsi OyayT copMUPOBaHbI CIEAYIONINE TUNYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJICHHE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(du3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) TPa’KIAHCKOTO H TYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXKJIEHUU OOIIECTBEHHO-3HAUYUMBbIX
U DITHUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM IOCTIKECHUN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JACSATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPHUSATHE DCTETHYECKUX KAadyeCTB (PM3MUYCCKONM HAayKH: €€ TapMOHHYHOIO
HIOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT 0 MO3HAHUS

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIOMIEH KYJIbTYPHI;

pa3BUTHE Hay4dyHOH JI0003HATEIBHOCTH, MHTEpeca K HCCIEeI0BaTENbCKON
NEATEIbHOCTH;

5) hopmMupoBaHus KYJbTYPbI 310POBbs H IMOIMOHAIBLHOT0 GJIATONIOTYIHsI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH MPaBHJI OE30MAaCHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM M TETUIOBBIM 000pYAOBAaHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO JK€ TIPaBa y IPyroro 4eIoBeKa;

6) TPy10BOT0 BOCTIMTAHUS:

aKTUBHOE Y4YaCcTHE€ B PEIICHUW MPaKTUUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbLHONM OpraHu3alyd, Topoja, Kpas) TEXHOJOTHYECKOW U COLMaTIbHOM
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,

MHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TIPOodeccHii, CBSI3aHHBIX ¢ (HU3UKOM;
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7) PKOJIOTHYECKOr0 BOCIIMTAHHUS:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>KaroIlen cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MTOCIIEACTBUN
JUISL OKPY>KarOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U TTyTeH UX PEIICHHUS;

8) aganTanuu K N3MEeHSIIOIIMMCSl YCJTOBHSM COIMAILHOW M IPUPOTHOI Cpebl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bu3nYeCKOl HAMPABICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JESITEIbHOCTD;

noTpeOHOCTh B OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie GOPMYIUPOBATH UIEH,
TOHSTHS, TUIIOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuky;

IJJAHUPOBAHKUE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUIA;

CTpEMJICHUE aHAJTU3UPOBATh U BBISABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJI€ C UCTIOJb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPY’KAIOIIYIO CPETy, BO3MOKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbraTe ocBoeHUs MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOywatrouierocs  OynyT  cOpMHpPOBaHbl  METANpPEIMETHbIE
pe3ynbTaThl, BKIIOYAIOIIAE TO3HABATEIbHBIC YHUBEpCAJIbHbIC Yy4ueOHBIC IEHCTBUS,
KOMMYHHKATHBHBIE YHUBEPCAJIbHBIC YIeOHbIC ACUCTBUSA, PErYISITUBHBIE YHUBEPCAIbHbIC
y4eOHBIC IEUCTBUS.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBbie Joruvyeckue 1eHCTBU:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKK OOBEKTOB (SBJICHUN);

yCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHUS
JJ1s1 000OIIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMBbIX (haKTax, TaHHBIX
¥ HaOJIOCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yUYEeHUHU (PU3NUECKUX SBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBA3SIX (DU3HUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHoco0 peleHus ydeOHOM (u3MUecKol 3amadu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHNUs, BBIOOP Hanbosee MoAXOSIIEro C y4ETOM
CaMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPHEB).
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ba3oBble uccienoBare/ibCKue JeHCTBUSA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HCCIAEAOBATEIIbCKUN WHCTPYMEHT TIIO3HAHMUS;

MPOBOJIUTh TIO CaMOCTOSATEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DU3NICCKOTO  SIBJICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
WCCJICIOBAHMSI WJTH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO  (pOpMyIHpoOBaTh OOOOIICHHWSIT W BBIBOJALI IO pe3ylbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEIIMOJIIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ undpopmanumeii:

OPUMEHATh Pa3jiU4HbIE METOJABI, HWHCTPYMEHTBI M 3allpOChl TP  ITOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM NPEMIOKEHHOW y4eOHOU (hHU3MUecKou
3a/1aui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTaBICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (pOpMY MpeAcTaBiieHUs: HHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMble 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, HWHOHN
rpauKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

B XOJ¢ OOCYXJIEHHS y4eOHOTO MmaTepuayia, pe3ysJbTaToB J1a0OpaTOpPHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMONl TeMbl U BBICKA3bIBAThH
Ujieu, HaleJCHHbIE Ha peIIeHHWE 3a7adud W TOoJJEp)KaHHe OJiarokenaTeabHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXJIECHHSI C CYXACHHUSIMHU JIPYTUX YYaCTHUKOB JUAJora,
OOHapyXUBATh PA3IUYUE U CXOJICTBO MO3UIUH;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABISTh PE3YJAbTAaThl  BBIMTOJIHEHHOTO (DPU3WYECKOTO OmbITa
(3KCIIepUMEHTa, UCCIEA0BaHUS, IPOEKTA).

MMOHUMATh W UCIIOIH30BaTh IPEUMYIIECTBA KOMAHHOW U MHANBUAYATHLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3UYECKOi POOIeMBbI;

MPUHUMATh LIEJIM COBMECTHOU IESITEIIbHOCTH, OPraHU30BbIBATH JICHUCTBUS IO €€
JOCTHKEHHUIO: pachpeaessiTh PoJid, 00CYXKIaTh MPOIECCHl U Pe3yibTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHSITh CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTra 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMHA KOMAaHIbI;

OIICHMBATh KAauyeCTBO CBOEro0 BKJIaja B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATEILHO C(POPMYIMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBUS.
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PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATh TMPOOJEMBI B JKU3HEHHBIX W YYEOHBIX CHTYyalusx, TPeOyrommux
TS perieHusT PU3NUeCKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYIHHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIICHUHN TPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelleHus] (PU3NYSCKOM 3ajauu WU TIJIaHa
HCCIICIOBaHUSI C YYE€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OLICHKY CUTyalluy U MPEeIarath IJIaH €€ N3MEHEHHS;

OOBSICHATh NMPUUYUHBI JOCTHUXKEHUS (HEJOCTHKEHUS) PE3yJIbTaTOB JNESITEIHHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBBI B JICSITEIBHOCTh (B TOM YKCJIE€ B XOJ BBIIOJIHEHUS
(GbU3MYEeCKOro HCCIENOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIMXCS CUTYaI[ui, yCTAHOBJIECHHBIX OITMOOK, BOSHUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

CTaBUTh ce0d Ha MECTO JAPYroro 4YejJoBeKa B XOJ€ Clopa WIH JIHCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTOro.

NpU3HaBaTh CBOE MPAaBO Ha OIMIMOKY MPU pPEIICHUH (PU3HUECKUX 3a7a4 WU
B YTBEPXKJICHUSX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHIly oOy4yeHuss B 7 KJjacce NpeaIMETHbIC Pe3ybTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUYAIOMIMXCSI YMEHHIA:

UCIIONIb30BaTh TIOHATHS: (U3UYECKHEe W XWUMHUYECKHE SBJICHUS, HAOIO/IEHUE,
IKCIIEPUMEHT, MOJICJIb, TUTIOTE3a, CAMHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJEKYJa,
arperaTHbIE COCTOSIHMS BellecTBa (TBEpHIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYeCKOe
IBW)KEHUE  (paBHOMEPHOE,  HEpPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTByOmas cui, aedopmanus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznmuyarh siBiaeHus (nud@dys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIICHHS, Iepenada IaBJICHHS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHHUE Tel,
NpEeBpaIleHUs] MEXaHHUECKOW SHEPTUH) TI0 ONUCAHWID HMX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHWE H3YYCHHBIX (PH3UUECKUX SIBJICHHHA B OKPYKAIOIIEM
MUpE, B TOM YUCIIe (U3HUECKUE IBICHUS B IPUPOJIC: IPUMEPHI IBUKCHUS C Pa3InIHBIMU
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CKOPOCTSIMH B XMBOW M HEXUBOW NPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro HaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ YeJIOBEeKa, IPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

ONMKCHIBATh W3YYCHHBIE CBOMCTBA Te€N W (PU3MYECKHE SIBJICHUSA, HCHOJIb3Ys
busznyeckue BenMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTb,
CpemHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAJKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMUHETUYECKasl U TMOTCHIMAJIbHAsI SHEPTUs), NpU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, X 0003HAUYEHUS U €IUHUIIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbL, CBS3bIBAIOIINE JaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMH, CTPOUTh TIpaUKyd H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHs pbluara (010Ka), «3070T0€ IPABUIIO» MEXaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOH 3HEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3NYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsiICHEHWE U3 1-2 JOTHYECKUX IIaroB
c omopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeMCTBUA, HUCMOIB3Ys 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33a/1a4M 3aIIUChIBATh
KpaTKOe YCJIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIE JJIs pELIeHUs 3a/]a4, OLIEHUBATh
PEANMCTUYHOCTD OJIyYeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (PU3HYECKUX
METOJOB, B OIKMCAaHUU HCCIEIOBAHUS BBIICIATh MPOBEPSIEMOE MPEAIOIOKEHHE
(runoresy), pa3nIu4aTh U UHTEPIPETUPOBATH MOTYUEHHBIN Pe3yIbTaT, HAXOAUTh OUTHOKH
B XO/I€ OTbITA, /IeJIaTh BBIBOBI [0 €0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Ted: GOPMYIMPOBATH NMPOBEPSEMbIE MPEAINOIOKEHHSI, COOUPaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMS, 3aIIUCHIBATh X0/ OINbITa U (POPMYJIMPOBATH BHIBOIbI;

BBITMOJIHATH MPSMbIe U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tejla, 00bEMa, CUIIbI
U TEMIEPaTyphbl C UCMOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHus NpUOOPOB € YUETOM 3aJJaHHON a0COMIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKOW BEJIMYUHBI OT APYrou
C UCIIOIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOUIaau
COIPUKOCHOBEHHUSI TEJI, CUJIBl YIIPYTOCTH OT YJUIMHEHUS IIPY’KUHBI, BBITAIKUBAIOIICH
CIIIbI OT 00bEéMa TMOTpYKEHHOM YacCTH Tela M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOHUHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBUM
IJIaBaHUs TEJl, YCJIOBUM PaBHOBECHS pbluara M OJIOKOB, y4acCTBOBATh B IJIAHWUPOBAHUU
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh H3MEPEHHMS, CIEAys
OpeUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHUMOCTH
bu3nyeCKUX BEIUYUH B BUJE MPEIOKEHHBIX Ta0IMIl U TpaduKOB, AENaTh BBIBOJBI
IO pe3ysbTaTaM MCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE MU3MEPEHMsI (PU3NYECKUX BEIUYUH (IIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOrO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABJICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEHCTBYIONIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
MIOJIE3HOTO JCHCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYS MPEAI0KEHHOW UHCTPYKIUU: TIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE NUCKOMOM BEJIMYHUHBI;

co0noaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1a00paTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETpP, COOOIIAIOIINECS COCYbl, OapOMETp, phbluar, MOABUKHBIA U
HEMOJBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM 4YHMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW KU3HU MJi1 OOecredeHus
O0e3omacHOCTH TMpU OOpalieHUH C NpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIEH
cpexe;

OCYIIECTBIISATh OTOOP HCTOYHMKOB HH(popMauuu B HTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCSl 3HAHUIA U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIONIb30BaTh MPU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTepHer, BiuageTh NOpuéMaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—3 UCTOYHHUKOB MH(POpMAIK PU3NIECKOTO COACPKAHUS, B TOM YUCIE MMyOINIHO

19



JieNaTh KpaTKWe COOOIEHUsT O pe3ysibTaTax MPOEKTOB MM YUYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCTOJb30BaTh W3YUYCHHBIN MOHSATHHHBIN ammapaTr Kypca (QU3HKH,
CONIPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH YY€OHBIX MMPOEKTOB U HUCCIIEIOBAHUHN paclpeiesiTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIIIOJIHEHUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATENBHOCTb TIPYMIIbL,
BBICTpaNBaTh KOMMYHHUKAaTHBHOE B3aMMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHmy oOyuenus B 8 Kjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U aMOp(HBIC Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuYMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, BJIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 ONUCAHUID HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBJICHUH B OKPYKarOIEM
MUpE, B TOM 4ucjie (Qu3nuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHHUE U
KalWUISIPHBIE SIBIICHUST B MPUPOJE, KPUCTALIBI B mpupoae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOCc(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3emiid, apeid MoiarcoB, pojib MAarHUTHOTO TOJIS AJIs )KU3HU Ha 3eMJie, MOJISIPHOE
CUSIHME, TIpU OSTOM TEPEBOJAUTh MNPAKTUUYECKYIO0 3aJadyy B Yy4eOHYIO0, BBIICTATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHN ) (PU3UUYECKUX SBICHUN;

OTNMUCBHIBATh HW3Y4YEHHbIC CBOMCTBA Tel W (PU3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yaAeNbHas TEIUIOEMKOCTh BEIIECTBA, yACJIbHAS TEIUIOTA IUIABJIEHUS, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIIAXKHOCTHh BO31yXa, J3JEKTPUUYECKUU
3apsiz, CUIIa TOKA, JIEKTPUUYECKOE HANIPSKEHUE, CONPOTHUBIIEHUE TPOBOHUKA, YAECIBHOE
COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIb3YEMbIX BEIUYMH, O003HAUYCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TIpadUKd HU3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHS WU TPOIECCHI, MCTIOIB3YS
OCHOBHBIC TIOJIOKCHUSA MOJIEKYJIAPHO-KUHETUYECKOM TEOPHUU CTPOCHUS BEIECTBA,
MPUHIINI CYNIEPHO3UIIUN T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS 3apsjia,
3akoH Oma nJis ydactka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIuH,
IIPU 3TOM JaBaTh CIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA U 3aIIMCHIBATh €70 MAaTEMAaTUUECKOE

BBIPAXKEHUE;
OOBSCHATH (PU3UYECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  [PUYMHHO-

CJIEJICTBEHHBIE CBA3H, CTPOUTH O0BACHEHUE U3 1—2 JIOrMYECKUX 1Iaros ¢ onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (U3MYECKHX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3aJ1a4M 3alIUChIBaTh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PELICHHMS], IPOBOJIUTH PACUETHl M CPABHUBATH
MOJIyYeHHOE 3HaU€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (PU3HUYECKUX
METOJIOB,  HCHOJIb3Ysd  OIIMCAHUE  HCCIEAOBAaHMSA,  BBUACHATH  INPOBEPSIEMOE
[IPEIIIONI0KEHNE, OLECHUBATh IIPABUWIBHOCTH IIOPSAAKA IIPOBEICHUSA UCCIIEN0BAHUS,
JI€JIaTh BBIBOJIBL;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SABJICHUM WIH (U3HUYECKUX
CBOMCTB TeN (KaNWJUIAPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3[yXa OT ero o0béma,
TEMIIEpaTypbl, CKOPOCTHU IIpoLecca OCTBIBAHUS U HAIPEBAaHUSA IIPU U3JIyYECHUH OT LIBETa
u3nyvatrouie  (morsomaromiei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHusi  BOJbI
OT TEMIEeparypbl XUIKOCTA M IUIOMAaAu €€ IIOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsig0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX IOJIEW IOCTOSHHBIX MAarHUTOB, IE€HCTBUSA MArHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
IOCTOSIHHOTO TOKa): (OpMYyJIUpPOBAaTh MPOBEPSEMbIE MPEANONOKEHHUS, COOUpPATh
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHusl, OIIMCHIBATh XO/1 OTbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATD MPSAMBIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKAa, HANpPsDKEHHS C MCIOJIb30BAHMEM AHAJIOTOBBIX NPUOOPOB U
JTATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATh peE3yJbTaThl H3MEPEHHU C Y4ETOM
3aJIaHHOM a0COJIFOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C WCIOJb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS IMPOBOJIHUKA
OT €r0 JUIMHBI, IUIOLIAIU TIONIEPEYHOr0 CEUYCHUS U YIEIBHOTO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHHUKA, CHJIBI TOKA, UAYIIErO Yyepe3 MPOBOJHUK, OT HAIPSKEHUs HA IPOBOIHUKE,
UCCJIEIOBAHNUE TOCJIEA0BATEILHOIO W MapajUIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IJIAaHUPOBATH HCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTAaThl MOJYYEHHON 3aBHCHUMOCTH B BHUJIE
TabJIUI ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJIMYMH (yeIbHAS TEII0EMKOCTh
BELIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
PEJI0KEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUYEHUE BEJINYUHBI;

coOnroaTh MpaBujia TEXHUKM O€30MacHOCTH INpu padbore ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHUcaHus (B TOM YHUCJE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUYECKON
OHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), B3JIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOIABUIATENb
IOCTOSSHHOTO TOKAa), HCIOJIb3ysl 3HaHMs O CBOWMCTBAX (DU3MUECKUX SBJICHUH U
Heo0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BAaTEIbHbIM U MapajUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH NP 00paILEHUH C TPUOOpaMH M TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUS
3JI0POBbS M COOTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEIE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS JOMOJIHUTENbHBIX HWCTOYHHKOB
BBIACIATh HH(OpMaALUIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh TMPHU BBINOJHEHUH YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
IUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepualbl, PECYpChbl CETH
WuTepHer, BIageTh NpuUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(poOpMaIKu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001mas
MH(MOpPMAIUI0O U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHWsA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBISATh  pe3yJdbTaThl  MPOEKTHOM WM  UCCIEA0BATEIbCKOU
NEeSATEIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3YYECHHBIA MOHSATUHHBIN ammapar
Kypca (pU3MKH, COTPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

OpU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/1auyaMu,
CIIEIUTh 3a BBINOJHEHUEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  TPYMIbl, BBICTPAUBaTh
KOMMYHHMKAaTUBHOE B3aUMOAEUCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTudeckas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tellad, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAast SHEPTeTUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TEJ, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
Koyie0aTeIbHOE JBMKCHHE (3aTyXarollMe M BBIHYXJCHHbIE KojeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHHUE, OTPAKEHUE
Y MPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro CBeTa
B CHEKTP M CJOXEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHsl CBETAa, E€CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYYSHUS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOe
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUEHHBIX (PU3MUECKHUX SIBJICHUNA B OKPYKAIOMIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIC: NMPUIUBBI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKHUE BOJHBI, I[yHaMH, 05XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBUE  BUIUMOTO,
yIbTPpaduOJIECTOBOTO M PEHTIEHOBCKOTO HM3yYeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHUE JTyUd, PATHOAKTHBHOE U3ITYICHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM Ha OpraHu3M 4YeloBeKa), MIpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3HYeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOHCTBA Tl H (U3UYECKUE SIBICHHS, WCIOJIB3YSI
bu3MYecKue BEIMYMHBI (CPEAHSIS M MTHOBEHHAs CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, yIioBas CKOPOCTh, CHJIA TPEHHUS, CHJIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CUJIBI, MEXaHWYeCKass padoTa WU MOIIHOCTh, MOTEHIMAIbHAS JHEPTUs Tea,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIHM, TOTCHIMAJIbHAS DHEPTUSl CXKATOM TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4IeCKast SJHEPT s, TIEPHOJT U YacTOTa KOJIcOaHHiH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENbl), MPU OMMCAHWUH TPABUIBHO TPAKTOBATh (DU3WUYCCKUNA CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUYECKUX BEJIMYMH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMU BEJIMYMHAMM,
CTPOUTH IpaUKK N3YyYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUUHH;
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XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKHUE SIBICHHUS M MPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TIPH SJEPHBIX pEaKlusx, P OSTOM JaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  HMPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SABICHUW, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aauyd (ONMUpAIOIIUMecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YsI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WU
U30bITOYHBIE JJaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIOJNB3yS  OMHCAHWUE  HCCICNOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKECHNEe, OIICHUBATh MPABUIBLHOCTh IOPSAAKA IPOBEACHHS WCCIICIOBAHNUSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUHN U OIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydyeHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTb TIepHOia KOJIeOaHN TTPYKUHHOTO MAasSTHUKA OT MACChI TPy3a U )KECTKOCTH
NPY)KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWH, MPSIMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHUE OENIOro CBETa B CIEKTP, M3yYeHHUE CBOWCTB
M300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs IpeaMeTa B coOuparoien
JIMH3E, HaOII0/ICHUE CIIONIHBIX W IMHEWUYAThIX CIIEKTPOB M3TYUYEHUS): CAMOCTOSITEIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHUE U3MEpAEMON BeTUYHHBI ((POKYCHOE pACCTOSHHE COOMpAIONICH JIMH3HI),
000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYMH C UCTIOIH30BAHUEM
MPSMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBIYKEHUHN
0e3 HavYaJIbHON CKOPOCTH, TIepHUoja KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JTHHBI
HUTH, 3aBUCHUMOCTH yIJIa OTPaXEHUs CBETa OT yIJia MajeHUus W YIJia MPEIOMIICHUS
OT yIJIa aJicHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOMPaTh YCTAHOBKY,
(bUKCUpPOBATh PE3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnui u rpaduKoB, IeIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHUE Tela MpU PaBHOYCKOPEHHOM JBM)KEHHUH, YCKOPEHHUE CBOOOJHOTO NaJCHUS,
KECTKOCTh MPYXKUHBL, KOAP(ULUUEHT TPEHUS CKOJIbKEHUS, MEXaHudeckass pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB,
OITUYECKAsl CUJIa COOMPAIOLIEH JIMH3bI, paAMOAKTUBHBIN (DOH): IUTAHUPOBATH U3MEPEHMUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY M BBIIOJHATh W3MEPEHHUS, CIEIys
NPEMIOKEHHOW WHCTPYKLUHU, BBIUHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHUH;

coOMrofaTh MpaBuUja TEXHUKH O€30MacHOCTH Tpu padboTe ¢ JabOpaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PU3UUYECKUX MOJENEH: MaTepuabHas
TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUECUYHBIM HMCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTUUKU MOJIOKEHUS,
pPAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (OTOAIIAPAT, ONTHYECKUE
CBETOBOJIbl, CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), uCHONB3YysS 3HAHUS
O CBOMCTBaxX (PU3MUYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUN
y4€OHO-IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMbI JUIsI MOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOJAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 310POBbsI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYKatoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOATENbHO (OPMYIUPYSd MOUCKOBBIM 3alpoc, HAXOAUTb MYTH OINPEIEICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMalMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (GU3MYECKOTO COACpX aHMs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BIageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKHUX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHUS, MYOIMYHO
IIPEICTABIATh PE3YyJIbTaThl IPOEKTHON WK UCCIIE0BATENBCKON AEATENBHOCTH, IPU 3TOM
rPAMOTHO MCIIOJIb30BAaTh MW3YyYEHHBIM IMOHATUMHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE Mpe3eHTaluell ¢ yY4€ToM O0COOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue Komuuectso | IIporpammuoe coaepxkanrie |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYarOIIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOT0 MpeMeTa

Pasznea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MpUpPOJIC SBneHUsI IPUPOIBI. XUMHUYECKUMH TIPEBPaAILICHUSIMHU.
dusnyeckue SIBIEHUS: PacmoznaBanue n kiraccudukanus Gu3nIecKux
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJICHUM: MEXaHHMYCCKUX, TEIJIOBBIX,
ANEKTPUIECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmronenue u onvcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCICHUS IIKaIbI
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BEJIMYUH. OU3NYECKUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
€IMHUII

N3Mepenne mTMHENHBIX pa3MEpPOB TEN U

POMEKYTKOB BPEMEHH C YYETOM MOTPELUIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue temneparypsl Ipy HOMOIIU
YKUJIKOCTHOI'O TEPMOMETpA U JaTYHKa
TEMIIEpaTyphl.

BrinonHeHne TBOPYECKUX 3aJaHUM 110 IOUCKY
CIO0Cc000B N3MEPEHUSI HEKOTOPBIX (PUIUUECKUX
XapaKTEepUCTUK, HAIIPUMEDP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHUM, MAJIbIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIIOTE3, OOBACHIIOIMX TPOCTHIE
HAy4YHBIA METOJ €CTECTBEHHBIE HAYKH SIBJICHMS1, HAIIpUMED:
MO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCS JBUKYILEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — IIOYEMY B KapKYIO [TOTOy B CBETIION OJEXKAE
HaOJII0/IeHNEe, TOCTAaHOBKA | MIpOoXJIagHe, yem B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus MO MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHUE [TocTpoenue npocTeliux Moaene puandeckux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue pu3NUecKux NaJICHNE MTPEAMETA; IPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
MozeIen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI Y MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHnka pa3MepoB aTOMOB U MOJIEKYII

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucronp3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBs3b CKOPOCTH
JBH>KEHUS YaCTHULL

C TEeMIEpaTypou.
bpoyHOBCKOE nBUXKEHHE,
mubdy3us.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE

Ha6nronenue u 00bsacHeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBenenune u 0ObSICHEHUE OIBITOB

10 HaOJIOICHUIO TETIJIOBOTO PACITUPEHUS T'a30B.
[IpoBenenne u 0OBICHEHHE OIBITOB TIO
0OHapYKEHHUIO CHJT MOJIEKYJIIPHOTO TIPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTAIUIMYECKUX ) TEJI.
BzanmocBs3zp MexIy
CBOIMCTBaMH BEILIECTB

B Pa3HBIX arperaTHbiX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BO/IbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
O0ObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHre ONbITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIbI HAXOASITCS
B CPEAHEM JaibllIe APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYyILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | Mexanungeckoe 3 Mexannueckoe nmxeHue. | McciaenoBanue paBHOMEPHOTO ABUKCHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNICHUE €T0 MPU3HAKOB.
HepaBHOMepHOE fBmkenue. | HabmoneHne HepaBHOMEPHOTO IBHKCHHS U
Ckopocts. Cpennsis OIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpOCTh TIpU JIBUKCHHUSL.
HEPaBHOMEPHOM Omnpenenenne CKOPOCTH PaBHOMEPHOTO
IBIKEHUH. Pacuér mytn M | JABMXKEHUS (LIApUKA B )KUJKOCTHU, MOZAEIH
BPEMEHH JIBHKCHUS AIEKTPUIECKOTO aBTOMOOWIIS U T.1.).
Onpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Pemenue 3agau Ha onpeieIeHUe MyTH, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpauKoB 3aBUCIMOCTH MYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, macca, 4 SBnenue unepuun. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TeJIA.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BEIIlECTBA

00yCIIOBJIICHHBIX HHEPLIMEN, HAIPUMED, UTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKAaTe | T. 1.

[IpoBenenue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JNBW)KEHUS TEJa B PE3yJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3anay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TUIOTHOCTH.
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[IpoBeneHue u aHamnU3 ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTbh U3MEHEHHUSI
CKOpPOCTH Te€Jia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. Mi3Mepenue maccsl Tena
Pa3IMYHBIMH CIIOCO0AMU.

OmnpeneneHre IUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMaA

3.3

Cuma. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aMMOJICUCTBUS TEJI.
Cuna ynpyrocTtu 1 3aK0H
I'yxa. M3mepenue cusl

C IIOMOIIBIO TMHAMOMETDA.
SIBiIeHUE TATOTEHHS U CUJIA
TskecTr. Cuna TSKECTH
Ha JpyTUX IUIAHETaXx.

Bec Tena. HesecomocTs.
CrnoxeHue cui,
HaITPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOpelHCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUSI U TPEHUE
1okosi. TpeHue B mpupome
Y TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
WU3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallii.
Onucanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CUITBI.

N3yuenune cunel ynpyroctu. Mccnenoanue
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT yIJTMHEHUS
PE3MHOBOTO IIHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYaIHil, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BsicHeHUE OPOUTATBLHOTO ABUKCHHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

HSMepeHI/Ie B€Ca TCJia C IOMOIIBIO JIMHAMOMETPA.

OO6ocHOBaHKE 3TOTO CIOCO0a HU3MCPCHUS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCNeprUMEHTAIBHOE NOJIyYEHHE MPaBHIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIIEH CHIL.

N3yueHne Cuibl TpEHUSI CKOJIBKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 MPAKTUYECKUX CUTYALUN, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, INIABAHWE BOJHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny
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Pa3znen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHS
naBijieHus. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUS
rasa ot oonéma,
TEMIEPATYpPHI.

AnHanu3 1 00BSCHEHHE ONBITOB U MPAKTUIECKUX
CUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHHUSL.

O6ocHOBaHME CTOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

W3yuenue 3aBUCUMOCTH JTABJICHUS ra3a
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[lepenaua naBneHus
TBEPIABIMU TEJIAMHU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackais

0T 00BbEMa U TeMIepaTyphl.

N3ydenne ocoOeHHOCTEM nepeadyn JaBIeHUs
TBEPABIMU TEJIAMH, )KUJKOCTSIMU U Fa3aMH.
O060cHOBaHME PE3yJILTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
OKCIEPUMEHTAIIBHOE JTI0KA3aTENBCTBO 3aKOHA
[Tackans.

Pewrenne 3ama4 Ha pacy€T n1aBiaeHus TBEPAOTO
Tena

4.2 | laBieHHE )KHIKOCTH 3aBHCHMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JTaBJICHUS KUJIKOCTH
KHUJIKOCTH OT TITyOUHBI. OT TITyOWHBI TOTPYXKEHUS U TJIOTHOCTH KHUIKOCTH.
[MueBMatnyeckue Mamuuel. | HaOmroneHne u 00bsICHEHHE THAPOCTATUHIECKOTO
I'mapocraTuyeckuii napajiokca Ha OCHOBe 3akoHa [lackairs.
napagokc. Coobmaromuecs | M3ydeHue cooOmaromumxcst CoCya0B.
cocynsl. [umpasmmueckue | Pemenue 3anau Ha pacuér 1aBICHUS XKUIKOCTH.
MEXaHHU3MBI OObscHeHNE IPUHIIUTIA JICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaAIIIFH.
AHanu3 1 00BsICHEHHUE TPAKTUYCCKUX CUTYAIIHA,
JCMOHCTPHPYIOIINX MPOSIBJICHUE AaBJICHHUS
KHUIKOCTH U 3aKoHa [Tackass, Harpumep
IIPOIIECCOB B OPraHU3Me TIPH TITyOOKOBOTHOM
HBIPSIHAH
4.3 | AtmocdepHoe AtMocdepa 3emin u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBICHUS.

[IprunHEI cylecTBOBaHUsA

AmnHann3 1 00bSICHEHUE ONBITOB IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipubopel

JUISl UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIUH, CBSI3aHHBIX C ICHCTBHUEM
aTMoc(epHOro 1aBICHUS.

OO0ObsicHEHUE CyIIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETaxX WU e
OTCYTCTBHS Ha APYTUX MIaHeTax u JlyHe.
OObsicHEeHUE U3MEHEHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amau Ha pacu€t arMochepHOTO
JTABJICHUSI.

Wzydenne yctpoiicTBa GapomeTpa-aHepouia

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTHU U ra3a Ha MOrpykEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOIIEH CUIIBL,
JNECUCTBYIONIEH HA TEJO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu vimanxkugarouel
cumbl, oelicmayouell Ha mejo 8 HCUOKOCMU,
om maccol meiua.

Hccnenoanue 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00bEMa MOTPYKEHHOM B KHUIAKOCTh YaCTH TeJa.
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Pemenne 3aa4 Ha MpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U OIIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MouHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON pabOThI CUITBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEILCHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMON IIPU MOABEME
IO JICCTHHIIE.

Pemenne 3ana4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblUara

K OJI0Ky. «30510TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTHIX MEXAHNU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY M TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, NOJIBUKHOTO U
HETIOABHMKHOTO OJIOKOB, HAKIIOHHOM IIOCKOCTH.
UccnenoBanue yciioBusi paBHOBECHS pblUuara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

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

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHUHU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHITUATbHAS YHEPTHSI. IIPU €T0 CKaThIBAHWUH 110 HAKJIOHHOW TUTOCKOCTH.
[IpeBpaienue oguoro Buaa | PopMynupoBaHue Ha OCHOBE HCCIEIOBAHUS
MEXaHW4YECKOMN dHEepPTUn 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
B Apyroil. 3aKoH OO6cyxeHre rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXaHUKE Pemmenwne 3agau ¢ NCTIOIB30BAaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro0 npeaMera

KomnnuectBo
4acoB

[IporpammHoe copepkaHue

OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHIHXCH

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MoOJIeKya. OTBbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogaenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMauMBaHue 1
KalWJUISIPHbBIC SIBJICHUS.
TennoBoe pacimMpeHue u
cxKatue

HaOmronenue u uHTEpripeTaus OnbITOB,
CBUJIETEJILCTBYIOLIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 no oneHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMa
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIIICH») C U3JI0’)KEHUEM 000CHOBAaHUI aTOMHOM
TUTIOTE3bI (CMBICTIOBOE uTeHHE). OleHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0bsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETHYECKON
TEOPUHU CTPOCHUS BEIECTRA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUS BEIECTBA.
[IpoBeaeHune ONBITOB MO BHIPALTUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUUBaHUSL.

OObsicHEeHUE POJIH KaWIUISIPHBIX SIBJICHUIN

JUIS1 TOCTYTUICHUS! BOJIbI B OPTaHW3M PacTEHUH.
HaGntonenue, nposeneHne u o0bsICHEHUE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpeHus ra30B, )XUAKOCTEN U TBEP/IBIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEP/IBIX TEIl,
TEKYUYeCTH KUJIKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKYYECTH JUIsl pa3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLTUX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bEMa 1
HarpeBaHUs WA OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHM ra3oB, )KUAKOCTEN U TBEPIBIX TEI

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yacTtull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: Terjionepeaaya u
coBepileHrue padboTel. Bumbl
TEIUIONEepEaauHn:

O060cHOBaHME TIPABIIT H3MEPECHUS TEMIICPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIICPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JEMOHCTPHPYIOIINX N3MEHECHUE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM |
pabOThI BHEITHUX CHII.

Habaronenne u 00bICHEHHE OIBITOB,
00CyX/IeHHE MPAKTUUECKUX CUTYaIIHA,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY enbHas TeniaoTa
TIJIaBJICHUS.
[TapoobpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs Bo3ayXa.
DHeprus TOIIMBA.

VY nenpHas TerioTa
CropaHus.

[TpuntUIIEI pabOTHI
TeI1oBbIX ABurareiaeu KII1J]
TETUIOBOTO JIBUTATEIS.
TemnnoBbIe TBUTATEIIHN U

JEMOHCTPUPYIOIINX PA3JTUYHBIE BUJIBI
TEIUIONEPEAaUU: TEIUIONPOBOIHOCT,
KOHBEKIIHIO, U3Ty4YCHUE.

HccnenoBaHue IBJIEHHS TEIDIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Habmronenue ycTaHOBIEHUS TETIOBOTO

PaBHOBECHUS MEXIY FOpAYEH U XOJIOIHON BOJIOM.

Omnpenenenue (M3MepeHre) KOIMUECTBA

TEIUIOTHI, OJIYYEHHOTO BOJIOM MpHU TEIIIOOOMEHE

C HarpeThiM METAIMYECKUM HUITUHAPOM.
Omnpenenenue (U3MEPEHHE) yIETBbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKEHUS: TETITON30ISLINS,
sHeprocoOeperarIye KpoIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucnapenus u
KOHJICHCAIUH.

HccnenoBanue mmporecca ucrapeHus
PAa3INYHBIX )KUIKOCTEM.

OObscHeHUE SIBICHUNA UCTIAPEHUS U
KOHJIEHCAIlMU HA OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TETUIOBBIX IpoIIeccax

MOJICKYJISIPHOTO YUEHUS.
HaGnronenue u 00bsicCHEHHE Mpoliecca KUIEHUs,
B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPATYPbI
KUIIEHUS OT JaBJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOMN
BJIQKHOCTH BO3/1yXa.

Habmronenue nporiecca riaBjieHUs
KPUCTAJUTMUECKOTO BEIIeCTBa, HAPUMeED, JIbJA.
CpaBHeHUE MTPOLECCOB IJIaBIECHUS
KPUCTAJUITMYECKUX TEJ U pa3MsITrdeHUs]

IIpU HAarpeBaHUU aMOP(HBIX Tell.

Onpenenenre (M3MEpPEHUE) YAECIbHON TEMIOTHI
IUIaBJICHUS JIbJIA.

OObscHEeHUE SBICHUM MIaBICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3anay, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIleccax
TEIUIONEpeIauy MPH TIABJICHUH U
KPUCTAJUIM3AIUH, UCTIAPEHUH U KOH/ICHCAIIUH.
AHanu3 cuTyanuid NpakTHYECKOTo MPUMEHEHHUSI
SIBIICHUH TUTaBIICHUS ¥ KPUCTAJUIA3AIINH,
HanpUMep, MOJIyYeHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEHCTBUS TETJIOBOTO ABUTATENS.

Brruncnenue KoauuecTBa TEIIOThI,

39



BBIJICJISIFOIIETOCS TIPU CTOPAHUM PA3TUYHBIX
BUI0B TorumBa, u KIIJI nBurarens.
OOGcysx1eHre YKOJIOTHYECKUX TTOCIeICTBUN
VICTIOJIb30BAaHUs JIBUTATEIICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U THPOIIEKTPOCTAHIIAN

Htoro no pazaeny

28

Pa3nes 2. DinekTpuyeckue u

MAardHuTHbBIC AABJICHUA

2.1 | DnexTprueckue

3apsapbl.
3apsiyKeHHBIE TeJla U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencrsue
3apsKEHHBIX TEJL.

3akon Kymnona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHMI cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBonHMKY U

Habmronenue u npoBeieHUE OMBITOB

0 JICKTPU3AIMU T NPU CONMPUKOCHOBEHUU U
VHYKLHEH.

HaGnronenue u o0bsicHeHne B3auMOICUCTBUS
OJTHOMMEHHO ¥ PA3HOMMEHHO 3apsIKEHHBIX TEJL.

OObsicCHEHUE IPUHIIUIIA ICUCTBUS DJIEKTPOCKOTA.

OOBsiCHEHHUE SBJICHUMN JICKTPU3ALUU

IIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH
C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3apsAJI0B B BEIIIECTBE.
Pacno3naBanue n 0OBSICHCHHE SIBICHUM
AJIEKTPU3AIMY B TOBCETHEBHOM JKM3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUSI
AJICKTPUYECKOTO 3apsija.

Habmroierue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
HccnenoBanue 1encTBUS NEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY ciioBus CylIeCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBus
AJIEKTPUUYECKOTO TOKA
(TeTrIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX M Ta3ax.
DJIEKTPUYECKAS LIEMb.
Cuina Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locienoBarenpbHOE U
napajuieIbHOE€ COSTMHECHHE
MIPOBOJIHUKOB.

PaGorta u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DJIEKTPUYECKUE LIETH U

HaOnronenue pa3nuyHbiX BUAOB ACUCTBUS
AJICKTPUUECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
Habnronenue BO3HUKHOBEHMSI Ta30BOTO paszpsiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCIbITAHUE JIEKTPUUECKOM 11N
IIOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne snekTpu4ecKoro HarpsKeHU
BOJIETMETPOM.

[IpoBenenuie u 00bSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro0 JIMHBI, TUIOMIAIH ITONEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS
Ha PE3UCTOPE.

ITpoBepka npaBuia Cl0KEHUs HAPSKEHUN
IIPU MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia Jj1si CUJIbI TOKA

P NAPAIIIETBHOM COEIUHEHUU PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYAIUi OCJIEI0BATENBHOTO U
napauieIbHOTO COSUHEHUS POBOJHUKOB

B JJOMAIIHUX JIEKTPUUYECKUX CETSAX.

Pemenue 3anay ¢ ucnosib3oBanuem 3akoHa Oma
1 hopMyI pacuéTa IEKTPUIECKOTO
CONIPOTHBJIEHUS NP MTOCIEA0BATEILHOM U
napauieIbHOM COCIMHEHUU MTPOBOHUKOB.
Onpenenenre pabOTHI IEKTPHUIECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

Ornpenenenre MOITHOCTH YJIEKTPUUECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

Uccnenoanue npeoOpa3oBaHus SHEPTUH

IPU NOIBbEME IPy3a JICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHIIUIIA JICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHHEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTENEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosIHHBIE MArHUTHI.
BzaumopeiicTBue
IMOCTOSSHHBIX MarHuTOB.
MarsauTtHoOe moJie.
MaruauTHOE nmose 3eMiIn

HccnenoBanue MariiTHOTO B3aUMOIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPHU X OOBEAUHEHUU U PA3/ICTICHUH.
HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS

42



Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AJIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONBITOB O BU3yaIU3aldK MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHNUA HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MAarHUTHYIO CTPENKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTB CUJIbl B3aMMOJEHCTBUS KaTyIIK!
C TOKOM M MarHurta OT CHJIbl U HAIIPaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULINHE).
N3ydenune nercTBrs MArHUTHOTO MOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yueHne nercTBUs SIIEKTPOABUATATES.
Nsmepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacnio3naBanue u aHaJIN3 pa3IUyHbIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Onebitel @apanes. fABneHue
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUM 3HAUYCHUS U HaIrpaBJICHUA
WHAYKIIHUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

44



9 KUIACC

No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JICATEIIBHOCTH O0yJarOITUXCS
/1 pAa3IEIIOB U TEM JacoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHUA

1.1

MexaHn4ecKoe
IIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHUS

10

MexaHU4eCKOE IBUKECHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTEIHLHOCTD
MEXaHMYECKOIr0 JBMKCHUS.
PaBHOMepHOE
MPSIMOJIMHEWUHOE JIBU/KCHUE.
HepaBaomepnoe
NPSAMOJIMHENHOE JBUKEHHE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPABHOMEPHOM JIBUXCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKEHUE.
CBo0Oo1HOE TIaJIeHueE.
OmprTel ["annnes.
PaBHOMEpHOE IBMNKEHHE

10 OKPYKHOCTH.

[lepnon u yactora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 u o0CyXJIeHIE pa3INuHbIX IPUMEPOB
MEXaHUYECKOTO ABMKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJAEITN
«MaTepHabHas TOUKay.

Onucanyne MEXaHU4ECKOTO ABUKECHUS
paznu4YHBIMU crioco0aMu (ypaBHEHHUE, TabIuULa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabGnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPHUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

AHanu3 Tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Ornpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS
Opycka Wi ABM)KEHHUS [IapyKa M0 HAKJIIOHHON
IIJIOCKOCTH.

Ananu3 u o0cyxJIeHHe CIIocO00B
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LenTpocTpemMuTebHOE
YCKOpEHHE

MPUOIMKEHHOTO ONPE IeJICHUS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOpoCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OmnpeneneHue NyTH, MPONUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

10 TpauKy 3aBUCUMOCTH IYTH PAaBHOMEPHOTO
JIBIDKCHUS OT BPEMEHH.

OOcyXaeHne BO3MOXHBIX TPHHIIUTIOB
JIEUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTty 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBHKCHUN
Tena.

OmnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JIBMDKCHUS TeJia 10 rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

Ilposepxa eunomeswi: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYEMHbIX Huces, mo
COOMBEMCmMBYIUUe NPOMENCYMKU 8PeMeHU
OOUHAKOBWI.
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OmnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBIDKCHUS TeJla TI0 OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaoUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymeprno3uuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUAbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

HabGimroienue u 00CyskIeHUE ONTBITOB

C IBMKCHUEM TeJjla MTPU YMCHBIIICHUN BIIMSTHUS
JIPYTHX TeJl, MPENATCTBYIOIINX JIBHKECHUIO.
Amnanu3 Tekcta [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIUH;
BBITIOJTHEHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOYKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIMU B PA3IMUHBIX CHCTEMaXx
OTCU€ETa.

Hab6nronenue u 006Cy)aeHne MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BmkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKast CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MaTtepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIJIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LenTp TsxecTn

SABJICHUH, TPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JIeficTBHA ¢ BEKTOpaMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHIO
BEKTOPOB.

Habmoienue u/unm npoBeeHUE ONbITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUWIOKEHHOW K HEMY CHJIBI U MaCChl
Tena.

AHanu3 u 00bACHEHUE SIBJICHUN

C UCTIOJIB30BaHUEM BTOPOTo 3aKkoHa HbroToHAa.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA U MpaBuiia CIOKEHUS CUJI.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOJaI0TCS
yrnpyrue negopmaiinu, u uX 00bsICHEHUE

C HCIIOJIb30BaHUEM 3aKoHa [ yka.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHHUA OT CHJIBI HOPMAJIBHOI'O AABJICHMAA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHN.
Onpenenenue k03P GULIMEHTa TPEHUS
CKOJIBKCHUSI.

W3mepenue cuibl TPeHHS TTOKOSI.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM (GOPMYJIbI
JUTSL CUIIBI TPEHUSI CKOJIBIKEHHS.

AHanu3 JBUKEHUS TEN TOJIBKO MO JEHCTBHEM
CHJIBI TSKECTH — CBOOOHOTO Ta/ICHUS.
OOBbsiCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJIeHHUs OT MACChI TEJA.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IIOJ1 IEMCTBUEM CHJIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUTS pacy€ra CUJIbI TSKECTH.

AHann3 OpUrHHAIBHOIO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

HaoGmronenue u o0cyxaeHUE OMBITOB

M0 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclioBU BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPErpy3KH.

Pemenue 3a1a4 Ha onpe/ieIEHUE BECa Tea

B PA3JIMYHBIX YCIOBHSX.

49



AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMYHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUs
nMmnynbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas paboTa u
MoOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaavy UMITyJIbca

P B3aUMOJICHCTBUY Tell, 3aKOH COXPAaHEHUS
UMITyJIbCa MPU a0CONIOTHO YIIPYTrOM U
HEYINPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 cuTyaluii B OKpyKaromen Ku3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

Pacnio3naBanue siBIEHUS pEaKTUBHOTO
JBUKEHUSI B IPUPOJE U TEXHHUKE.
[IpumeHeHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUIsL pacuéra pe3ysbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEeyNpyroro B3auMOACHCTBUSA,
yIPYroro LEHTPaATbHOTO B3aUMOJCHCTBHS IBYX
OJIMHAKOBBIX TeJl, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Permenwne 3aqad ¢ UCTIONB30BAaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIIPYTOCTH

pU MOAbEME Ipy3a C UCHOIB30BAHUEM
HETIOJIBWYKHOTO W TOABMYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenne noTeHIMalIbHONW YHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAas MPOBEPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXpAHEHUA
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUO]T,
94acTOTa, aMILIUTY/1a.
Marematuyeckui u
PYKUHHBIN MasTHUKH.
[Ipesparienue sHepruu
pu KoJiebaTeTbHOM
TIBYKEHUH.

3aryxatonue KoeOaHusl.
Brinyx1eHHbIe KOJIeOaHu .
Pe3zonanc

HaoOmonenne konedanuii mog 4eMCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MO00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHMI MaTEeMaTUYECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HaOmronenue u 00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJICOaHMI IMOABEIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH MEPUOJIa KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

HabOmronenue u o0cyX aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a u KECTKOCTHU TIPYKUHEI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHM B OKpYKaIoleM MHUpE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIU OLICHKOM 4acTOThI (TIepuoaa) KojieOaHuit
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHnuyecKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbHbIe 1
nonepevyHsie BOJHbL. J[inHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHs.
MexannuecKkre BOJIHbI

B TBEPAOM TeEIIe,
CEMICMUYECKHE BOJIHBI.
3ByK. ['/pOMKOCTb 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. MH}pa3Byk u
yIBTPa3BYK

OOHapy’KeHue U aHAJIU3 BOJHOBBIX SIBJICHUN
B OKpPY>KaIOIllEM MUpE.

Habntoienue pacnpocTpaHeHus IPO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy)XKeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Boruncnenue JUMHbI BOJIHBI M CKOPOCTH
pacmpocTpaHeHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEIETICHUE TPaHUI]
JaCTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
Habioienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIE, C UCIIOJIb30BaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HaGmronenue u 00bICHEHUE SIBJIEHUS
aKyCTHUYECKOI'O pe30HaHca.
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AHanM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (W YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHUE 3aJaHHi

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IM0JI€ H JICKTPOMATIHUTHBLIC BOJIHbI

3.1 | DekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
ANEKTPOMATHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
DNEeKTpOMAarHuTHas IpUpoJa | AHa U3 TEKCTOB, OMMCHIBAIOIIHUX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. ANIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHOBBIE CBOMCTBA CBETA | JKUBBIC OpPraHU3MBbI, U3ITydeHUsT HEOSCHBIX Tell
(cMBICTIOBOE YTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jinyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas MmozieInb CBETA.
Ncrounuku cera.
[IpsamomnuHeliHOE
pacnpocTpaHEeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenne csera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceeta. Mcnonp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUUYECKUX
CBETOBOJIAX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJyTEHN),

U UX UHTEPIIPETALMS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOIO JIy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHUIA.

HccnenoBanne 3aBUCUMOCTH YIJia OTPaKEHUS
CBETOBOTO JIy4ya OT yIJjia MaJICHUS.

N3yuenne cBOMCTB N300pakeHHUs B IIJIOCKOM
3epKaie.

Hao0mronenne u 00bICHEHHUE OIBITOB

0 MOJYYEHUI0 U300paKEHHI B BOTHYTOM U
BBIITYKJIOM 3epKajax. HaGmonenne u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPA)KEHUEM.
HccnenoBanne 3aBUCUMOCTH yIJia
MPEJIOMIICHUS OT yTIJIa MaJIeHUs] CBETOBOIO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HM.
AHanu3 1 00bSICHEHHUE SIBJICHUS ONITHYECKOIO
MHpaXxa.

Pemenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTPAXKECHUS U MIPEIIOMIICHHS CBETa
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox nyueit B mun3e. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONITHYECKOU CHUJTBI COOMPAFOIICH JTNH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTpoucTBa U IPUHIIUIA JEHCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
TATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenue Moienu Tiia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10oro 3 Pasnoxxenune 0enoro csera HaOmnronenue pasnoskeHus 6€J10ro cBeTa
CBETa B CIIEKTP B ciekTp. OnbITel HpIOTOHA. | B CTIEKTP.
CrnoskeHHe CIIeKTPaTbHBIX Hab6nronenue u 00bSICHEHHE ONTBITOB
1BeToB. Jlucnepcust cBeTa IO MOJIYYEHHUIO OEJIOT0 CBETa MPH CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
IO BOCTIPUATHIO IIBETA MPEAMETOB IMPH UX
HaOJIOICHUH Yepe3 IIBETOBbIC (DUIIBTPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OnbiTel Pezepdopna u OO6cyxnaenue 1enu onbiToB Pezepdopaa

IIOIJIOMICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u norionieHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTE3 O BOBMOXKHBIX pE3YyJibTaTax OIIbITOB
B 3aBUCUMOCTHU OT IPCAIIOJIaracMoro CTpoCHUA
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ceera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHHIE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNi MIIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix opOUTaX 3JIEKTPOHOB.
Hab6nronenue CruioniHbixX U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS Pa3IUYHbIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYUCHUS

5.2

Ctpoenue aToMHOT0
anpa

PanpnoaktuBHOCTH. Anbda-,
OeTa- 1 raMMa-u3Ty4eHUs.
CrpoeHue aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. M30Tomsl.
PagnoakTuBHEIE
npespauieHus. llepuon
II0JIypacIaia aTOMHBIX sJIEP

OO0cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIIAX
CTPOCHHUS siIpa.

OmnpeneneHue cocTana siaep 1o 3a1aHHbIM
MAaCCOBBIM M 3apsJIOBBIM YHCIIaM U

I10 MOJIOKEHHUIO B IIEPUOINYSCKON CHCTEME
AJICMEHTOB.

AHaJM3 U3MEHEHHUsI COCTaBa sJipa U ero
MTOJIOXKCHHS B TIEPUOJIMYECKON CHCTEME

MIPH O-PAJTHOAKTUBHOCTH.

HccnenoBanre TPEKOB 0i-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyXeHUE U U3MEPECHHE PATHAIIMOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
MHTCHCUBHOCTH.

Amnann3 OM0JIOrnYeCKUX H3MESHEHUM,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOaKTUBHBIX U3ITyYCHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TYYCHUN
B MCIULIHE
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5.3

S nepHble peakuuu

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUSs 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHeprun. Peakuuu
CUHTE3a U JCJIICHUS SEP.
HUctounuku sneprun ConHua
v 3BE3A. Anepnas
sHepreTuka. Jlencreus
PaaOaKTUBHBIX U31yYCHHUI
Ha KUBbIE OPTaHU3MBbI

Pemenue 3aa4 ¢ UCIIOIB30BAHUEM 3aKOHOB
COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
Ha ONPEJEIICHUE PE3YIbTaTOB SACPHBIX
pEeaKLnii; aHAJIN3 BO3MOKHOCTH WU
HEBO3MOKHOCTH SIICPHOM PEAKLIUN.

OneHKa SHEPIUHU CBSI3U SAEP C UCIOIb30BAHUEM
bopmyrbl DUHIITEHHA.

OOcyxkeHue nepcrneKTHB UCTIOIb30BAHUS
YIIPABJIIEMOT0 TEPMOSIACPHOTIO CUHTE3A.
OO0cyx)aeHue NPeuMyIIeCTB U IKOJIOTMYECKUX
po0JIeM, CBSI3AHHBIX C SIACPHON YJHEPreTUKON

Hroro no pazuneny

17

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[loBTOpEHUE N
0000111eH1E
COJZIEpKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

CucreMaTuzanusa u
0000111eHHE TPEIMETHOTO
coJiepKaHUs U OTbITa
NEeSATETHbHOCTH,
IPUOOPETEHHOTO

IpY U3YYEHUHU BCETO Kypca
(U3UKHM OCHOBHOT'O OOILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
AK3aMeHy 1o (hu3mnKe

TUTsI 00y4aroIuXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
J€EMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— NPUMEHEHUS MTOJTYYECHHBIX 3HAHUU

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SABJICHUM B OKPYKAIOLLEW IPUPOJIE,

B IMOBCETHEBHOM U3HU U BBISIBIICHUS
(bU3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUS OCBOEHHBIX
AKCTIIEPUMEHTAIbHBIX YMEHU I

JUTSL UcclieIoBaHusl GU3HUECKUX SIBICHUH,
B TOM YHUCIIE JJIs1 IPOBEPKHU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a1a4, B TOM YHCIIE
MPEANoJaraloinX UCIOIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pPa3IUYHBIX pa3AesioB Kypca PU3NKH.
BrlnonHeHue 1 3amura rpynnoBbIX N
WHIUBUYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEM Kypca (pU3uKu

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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