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IosicHUTEeIbHAS 3aMUCKA

Pabouas mporpamma ydyeGHOro mpeamera «®Pusmka» (nmpeamerHas obnactb «EcTecTBeHHO-
Hay4HbIE IPEMETHI») HAa YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHusi COCTaBICHa HA OCHOBE TpeOOBa-
HUI K pe3ylbTaTaM OCBOSHHS MPOTrpaMMbl OCHOBHOTO 00miero obpasoBanusi denepaibHOro rocy-
JTApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO oOmmiero obpazomanus (manee — PIOC
000), denepanpHON 00pa3oBaTEIBHON MPOrPaMMBI OCHOBHOTO 00IIero ooOpaszoBaHus (jayiee —
@®OIT O00), DenepanpHOil paboueld mporpamMmel o yaeOHoMy npenmety «Pusukay (manee — OPII
«Du3nKay), a TAKKe OPUEHTHPOBAHA HA LIEJIEBBIE MPHOPHUTETHI, CHOPMYIMPOBAaHHBIC B (heaepabHON
pabodeii mporpaMme BOCITUTAHHS.

Copneprxanue mporpaMmsbl 1Mo (DU3MKE HAIMpPaBlIeHO Ha (HOPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYalOIIUXCsl U OPraHU3aIMI0 H3yYeHUsT (PU3UKH HA eSTeTbHOCTHON OCHOBE. B mpo-
rpamMme 1o (pU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO IpenMeTa B pealn3alud TpeOOBaHHIMA
OI'OC O0OO k nmiIaHupyeMbIM JTUYHOCTHBIM U METAIllpeIMETHBIM pe3yibTaTaM OOydeHHs, a TaKxkKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHwUsl.

[IporpamMma no ¢usuke ycraHaBIMBAET paclpeseieHre yueOHOro Marepuana o rojam odyde-
HUsS (10 KJaccaM), MpeyiaraeT MpUMEpPHYI0 TOCIeI0BaTeIbHOCTh M3YYEeHUS! TeM, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHS MPEIMETHOTO COACPIKAHMS U yI€TE BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs.

[Tporpamma mo ¢usnke pazpaboTaHa C IENBI0 OKa3aHHUs METOAMYECKON MOMOIIM YYUTEIIO B
co3gaHuu paboyvel mporpaMMBbl 1o y4eOHOMY MTPEIMETY.

dwusmKa SBISIETCS CHCTEMOOOPA3yIOIIMM JUIsi €CTECTBEHHOHAYYHBIX YUI€OHBIX MPEIMETOB, T0-
CKOJIbKY (PH3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB U SBJICHUH, H3y9aeMbIX XUMHUEH, OHMOJIOT U-
el, acTpoHOMHUEH M (PU3UIECKON Teorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPA,
MpeoCTaBIsIeT Hanboee SICHbIe 00pa3Ibl IPUMEHEHUSI HAYYHOTO METO/a MO3HAHMS, TO €CTh CIOCO-
0a mostydeHus: JOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 THaBHBIX 3a7a4 (U3HYECKOTO O0pa3oBaHUsI B CTPYKType OOIIEro oOpa3oBaHUs CO-
CTOUT B ((OPMUPOBAHUU €CTECTBEHHOHAYYHOU IrpaMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenue Gusuku Ha 6a30BOM ypOBHE MpPEIoJIaracT OBIaJACHNUE CAEAYIOIIMMH KOMIETEHTHO-
CTSIMH, XapaKTepPU3YIOIINMH €CTECTBEHHOHAYYHYIO PAMOTHOCTb!

Hay4YHO OOBSCHATD SBJICHUS;

OILICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

HMHTEPIPETUPOBAThH JAHHBIC M HCIIOJIH30BaTh HAYYHbIE JI0KA3aTeIbCTBA IJIS MOJIy4YEHHUS BBIBO-
JIOBY.

Henu uzydyenuss Gpu3uKkd Ha ypOBHE OCHOBHOTO 001iero oOpazoBaHus omnpeneneHbl B Kon-
LEeNIUU NpernoaaBanus ydyeoHoro npeaMera «dusuka» B 00pa3oBaTesbHBIX opraHu3anusx Poccuii-
ckoit denepanuu, pearu3yrOIIMX OCHOBHBIE 00Ie00pa30BaTE/IbHBIE MPOTPaMMBbl, YTBEPKIEHHOU
pemenueM Komnernn MunucteperBa npocsemienus Poccuiickoit @enepanuu (MpoToKoy oT 3 nekad-
ps 2019 r. Ne T[TK4BH).

Henu uzydyenus Gpusuku:

pruoOpeTeHne MHTEpeca M CTPeMIICHUS O0O0YydJalolUXCsi K HAYYHOMY H3YUEHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJE IMO3HAHUS W (HOopMHpOBAHUE HCCIEIOBATENb-
CKOTO OTHOIIECHHUS K OKPYKAIOIIHUM SIBICHUSM;

(hopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHS KaK pe3y/ibTaTa M3Y4Y€HHUS OCHOB CTPOCHHS Mare-
puu ¥ pyHAaMEHTATbHBIX 3aKOHOB (PU3UKU;

(dhopMupoBaHHEe MPEACTAaBICHUI O polid (PU3UKHU I Pa3BUTHSI APYTHMX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJOTHUH;

pa3BUTHE TPEACTaBICHUN O BO3MOXKHBIX cepax Oyayiied npodeccuoHanbHOM AeaTenbHO-
CTH, CBSI3aHHOM ¢ (U3UKOH, MOATOTOBKA K JalibHEHIIeMy O0y4eHHIO B ’TOM HAIPaBIICHUH.

JlocTiKeHe 3THX 1ieiel MporpamMmsl 1o (pU3MKEe Ha YpPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
o0ecrieynBaeTcsl pelIeHUEeM CIeAYIOIUX 3aay:



npuoOpeTeHue 3HaHWK O AMCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHHYECKUX, TEIUIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUH OMHCHIBATh U OOBSICHATh (PU3UUECKUE SBJICHUS C HCIIOJIb30BAaHHEM
MMOJIyYCHHBIX 3HAHU;

OCBOEHHME METOJIOB PELICHHUS MPOCTEHUIINX PACYETHBIX 33]a4 C UCHOJIb30BaHUEM (U3UUECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAONIOMATh NPUPOIHBIE SBICHUS U BBITIOJIHATH OMBITHI, JTA0OpaTOpHBIE pa-
OOTHI M SKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHNUS C UCIOIB30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE TPUEMOB paboTHI ¢ HH(OpMaIeld PU3MIECKOTO COAepP KaHus, BKIIOUas HH(pOpMa-
IIUI0 O COBPEMEHHBIX JOCTIKEHUSIX (DM3UKH, aHATIM3 U KPUTUIECKOE OIICHUBAHUE MH(OPMAINH; 3Ha-
KOMCTBO €O cepaMu MpoPeCcCHOHATBHOM IETETbHOCTH, CBA3aHHBIMU C (PM3UKOH, M COBPEMEHHBIMH
TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3MUECKON HAYKH.

Ha usyuenne pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus OTBO-
mutcst 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeJenio), B 8 kiacce — 68 yacoB (2 yaca B Hejle-
mo), B 9 kimacce — 102 gaca (3 yaca B HeZIeo).

[Ipennaraemselii B mporpamme 1o (pusuke mnepedyeHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATeNbHBIN XapaKTep, YIUTEb JAeJaeT BHIOOP MPOBEICHHUS JIAOOPATOPHBIX PadOT M OIBITOB
C y4€TOM WHAWBUIYAIBHBIX OCOOCHHOCTEH OOYJAIOUIMXCS, CIUCKA SKCIEPUMEHTAIBHBIX 3aJlaHHi,
MpeuUIaraeéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 1Mo (hU3UKe.

Conep:xkanne yueoHoro npeamera « ®U3NUKA»
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Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

®du3uka — HayKa 0 Ipupoe. SBICHUs IPUPOIBI.

Ou3nyecKUe SBICHUS: MEXaHUYECKUE, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BY-
KoBble. Du3nueckre BenuuuHbL. M3mepenune Qusnyeckux BennuuH. @usmueckue mnpudopsl. Ilo-
IPEIIHOCTh U3MEPEHU MeXTlyHapoaHasi CUCTEMA EAVHULL.

Kak ¢u3uka u apyrue ecTecTBEHHBbIE HAYKH W3Y4YaloT MPHpPOay. EcTecTBEHHOHAyYHBIH METOX
MO3HAaHUA: HaONIO/IEHNEe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBWKCHHE TUIOTE3, SKCIIEPUMEHT II0
MIPOBEPKE TUIOTE3, 00ObsICHEHUE Ha0M0AaeMoro siieHus. Onucanue GU3NYECKUX SBJICHHUI C MOMO-
LIBI0 MOJIEIEH.

Jlemoncmpayuu

MexaHnyeckue, TEIJIOBbIE, IEKTPUUECKUE, MarHUTHBIE, CBETOBBIE sABJIeHUSA. DuU3nueckue mnpu-
O0pBI U Tpolieypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM TPUOOPOM.

Jlabopamopmsie pabomul u onvimoi

Omnpenenenre HEeHbl JeNEeHNs NIKalbl K3MEPUTEIBHOTO NpHodopa.

N3mepenue paccTosHMiA.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO TETa.

Onpenenenne pa3sMepoB MajbIX TEJ.

N3mepenue TemnepaTypbl P MOMOIIH >KHIKOCTHOTO TEPMOMETpPA U JaTYMKa TEMIIEPATYPHI.

[IpoBenenue uccnenoBaHusl MO NMPOBEPKE THUIMOTE3bl: JAIBHOCTh MOJETA IIAapUKa, MYIIEHHOTO
TOPU30HTAIIBHO, T€M 00JIbIlIe, YeM OOJIbIlIEe BHICOTA ITYCKA.

Paznen 2. IlepoHauajibHbIe CBEIEHUSI 0 CTPOEHHH BellecTBa

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE JAUCKPETHOE
CTpOEHHE BEeIleCTBa.

JIBr>kenue yactuil BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUS YaCTUI] ¢ TemmepaTypoi. bpoyHoB-
ckoe BwkeHue, nuddysus. BzaumoneicTBie 4acTuIl BeleCcTBa: IPUTHKEHUE U OTTAIKUBaHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX)
Ten. B3auMocCBs3b MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Ha6nrogenne 6poyHOBCKOTO JIBIYKEHUS.

Ha6mronenue quddysun.

Habmonenue siBneHuit, 00bACHAIOMUXCA NPUTHKEHUEM WM OTTaJIKMBAHUEM YacTHUIl BEUIECTBaA.

Jlabopamopmuwsie pabomul u onvimoi

OreHka 1MaMeTpa aroMa METOJIOM PSIOB (C UcIosib3oBaHueM (ororpadumii).

OnpIThI 10 HAOIIOACHUIO TETIJIOBOTO PACIIMPEHHUS Fa30B.

OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO IPUTSKEHUSI.

Pazgen 3. /IBu:keHHe U B3auMo/IeiicTBHE TeJl

Mexannueckoe nBuxeHue. PaBHOMepHOe M HepaBHOMepHOE JBkeHue. Ckopocth. CpenHsis
CKOpPOCTb MPU HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTu 1 BpeMeHU JBUKCHUS.

SIBrnienne wHEpIMU. 3aKOH WHEPIUU. B3auMonencTBue Tel Kak MpUYMHA U3MEHEHUS] CKOPOCTU
JBIOKEHUS Tel. Macca kak Mepa uHepTHoCTH Tena. [InmoTHocTh BeniecTBa. CBA3b IUIOTHOCTU C KOJIH-
4eCTBOM MOJIEKYI B €TUHUIIE 00bEMA BEIECTRA.

Cuna kak xapakTepucTHKa B3auMozeicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBIO JUHAMOMETpA. SIBIEHUE TArOTEeHUs M cuia TsokecTu. Cuia TSKEeCTH Ha JIPYrux
nnaHetax. Bec tena. HeBecomocts. CnojkeHue cuil, HalpaBJiIEHHBIX MO OAHOW mpsiMoil. PaBHOIEH-
cTBytomas cui. Cuna tpenus. TpeHne CKOJbXEHUs U TpeHUE NOKosl. TpeHue B Mpupoie U TEXHUKE.

Jlemoncmpayuu

HabGnronenrne MexaHM4eCKOTO ABIKEHUS TeIa.

N3mepeHnne CKopoCTH NPSMOJIUHENHOTO JBUKEHUS.



HaGnronenue siBieHus: MHEPLUU.

Habnronenue u3MeHEHUs1 CKOPOCTH TPH B3aMMOACHCTBHH TEll.

CpaBHeHHUE Macc 110 B3aUMOIEUCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJTHOW MPSMOH.

Jlabopamopuvie pabomul u onvimsi

Omnpenenenne CKOPOCTH PaBHOMEPHOIO JBMXKEHMS (IIapuKa B JKUJIKOCTH, MOJIENH JIEKTpUYe-
CKOTO aBTOMOOMJIS M TAaK Jlayee).

Onpenenenne cpeHell CKOPOCTH CKOJIbXEHUs OpyCcKa WM LIapUKa 10 HAaKJIOHHOM MJI0CKOCTH.

Onpenenenre MIOTHOCTU TBEPAOTO Tea.

OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsKeHUs (JepopMaiii) NpyKUHbI OT MPUII0KEH-
HOW CHJIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHHUS OT BEca TeJjla U Xapakrepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBinenue TBEPABIX TeJl, sKUAKOCTeH U ra3os /laBiieHue.

CriocoObl yMEHbBIIIEHUS M yBelIWueHUs JnaBieHus. /[aBieHue raza. 3aBUCMMOCTb JaBJICHUS rasa
oT 00béma, Temnepatrypsl. Ilepenada naBieHus TBEPABIMU TellaMU, KUIKOCTSIMHM M ra3aMu. 3aKOH
[Tackans. [ITHeBMaTuueckue MalMHbl. 3aBUCUMOCTb JaBJICHMS KUAKOCTU OT IIyOuHbI. I'mapocraru-
yeckuid mapagokc. Cooodmarommuecs cocyabl. [ mapaBindyeckue MeXaHu3MBbl.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpuunHbl CymecTBOBaHUS BO3IYITHON 000I0UKH
3emuin. OnbiT Toppuuenu. M3mepenue atmocdepHoro aaBieHus. 3aBUCUMOCTh aTMOC(epHOro /1aB-
JIEHUS OT BBICOTHI HaJl ypoBHEM Mopst. [Iprbopsbl 17151 u13MepeHrs aTMOCHEpHOTO IaBIEHUSI.

JlelicTBHE )XKUJIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apxuMenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3ayxonnaBanue.

Jlemoncmpayuu

3aBUCHMOCTD JJaBJICHUS ra3a OT TEMIIEPATYpBI.

[lepenaua naBieHUs )KUIKOCTBIO U Ta30M.

Coo0mmaromuecs: CoCyapl.

I'mopaBnuueckuit nmpecc.

[IposiBnenue neiicTBUst aTMOC()EpHOTO JaBICHUS.

3aBUCUMOCTD BBITAIKHBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTU TeNa U MIOTHOCTU KUJ-
KOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miaBaHus TeN: IUIaBaHUE WM MIOTPYKEHUE TeJl B 3aBUCUMOCTU OT COOTHOLLIEHHUS TUIOT-
HOCTEH TeNa U JKUIKOCTH.

Jlabopamopmuwsie pabomul u onvimoi

HccnenoBanue 3aBUCUMOCTH Beca Teja B BoJie OT 00bEMa MOTrpyKEHHON B JKUJKOCTh YacTH Te-
na.

OrnpesneneHre BHITATKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH HA TEJO, HOTPYXKEHHOE B AKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAOIIEH CUIIbL, IEHCTBYIOLIEH HA TEJNO B AKUIKOCTH, OT Mac-
ChI TeJa.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTDH BBITAJKUBAIOLIEH CHIIbI, JECUCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh YACTH TeJIa U OT INIOTHOCTH JKUKOCTH.

KoncrpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU M OINPEICIICHHE €€ IPy30M0abEM-
HOCTH.

Pazgen 5. PaGora u MomHOCTH. DHEPrus

Mexanuueckast pabota. MOLTHOCTb.

[IpocTble MeXaHM3MBI: pblyar, OJOK, HAaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecusl pblyara.
IIpumeneHne npaBuiia paBHOBECHUs pblyara k 6J0Ky. «3oyotoe npaBuio» mexanuku. KITJ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Knnernueckas u noteHuuanbHas 3Heprus. [Ipespaienue ogHoro suaa
MEXaHUYECKOM SHEPTUH B IpYroi. 3aKOH COXPaHEHUs SHEPIUH B MEXAHUKE.

Jlemoncmpayuu



[IpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimsi

Omnpenenenre pabOThI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIDKEHUU Tella 10 TOPU30HTAIBHOH IM0-
BEPXHOCTH.

HccenenoBanue ycnoBUM paBHOBECHS pblyara.

Nsmepenne KII/[ maknmoHHOM mIOoCKOCTH. M3ydeHre 3aKOHA COXpAaHECHHS MEXAHUYECKOW SHEp-
TUH.
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Pa3nen 6. TernioBble ABJIE€HHUSA

OcHOBHBIE TIOJIOKEHUSI MOJICKYISIPHOKHHETUYECKOM TEOpPHUH CTPOEHHS BemlecTBa. Macca u pas-
MEphl aTOMOB M MOJIeKYyld. ONBITHI, MOATBEPXKIAIONIME OCHOBHBIC TIOJIOKEHUS MOJICKYISIPHO-
KUHETHUYECKON TEOPHHU.

Mogenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimueckue u
amopdusbie Tesna. OOBbsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEJT HA OCHOBE TOJIOKEHHUI MO-
JEeKYJSIPHOKUHETHYeCKON Teoprun. CMaunMBaHWe U KallWUISIPHBIC sIBJICHUA. TerioBoe pacimmpeHue u
cKaTHe.

Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBIKEHMs 4acTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEHW SHEPTHUH: TEIUIoNepeiada U CoBepiieHne padboThl. Bus
TETUTOTIEPEIavuH: TEIJIOMPOBOAHOCTD, KOHBEKIINS, N3ITyICHHE.

KonnuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIo00MEH U TEIUIOBOE PaBHOBE-
cue. YpaBHEHHE TeIUIOBOTO Oananca. [lnaBieHme w OTBepAeBaHWE KPUCTAJUTMYECKUX BEIIECTB.
VYnenbHas TeroTta miasieHus. [lapooOpasoBanue u konaeHcamnus. Mcnapenue. Kunenue. Y aenbnast
TeII0Ta MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO JTaBIICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHAs TEIJI0Ta CrOPaHMUSL.

[Tpunnumer padots! TeruoBbix aeurateneit KI1JI terumoBoro asuratens. TenaoBbie ABUTATENA U
3aluTa OKPYKalolEel Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUU B TEIIOBBIX MTPOLIECCAX.

Jlemoncmpayuu

Ha6nronenne 6poyHOBCKOTO JIBIKEHUS.

Ha6mronenue quddysun.

Habmronenue siBneHni cMauynBaHus U KaWIISIPHBIX SBJICHUM.

Habmroienue TemioBoro paciupeHust Tell.

W3menenue naBieHus raza npyu M3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIaKICHHUH.

[IpaBuna n3mepeHus TeMneparypsl.

Buns! Tenonepenaun.

OxnaxkJieHue Npy COBEPIICHUHU PaOOTHI.

Harpeanue mipu coBepiiieHUU padOThl BHEIIHUMU CUIIAMHU.

CpaBHEHME TEINIOEMKOCTEN pa3InYHbIX BELLECTB.

Habmronenue kumneHus.

Habnronenue noctosHCTBa TeMIepaTyphl IpH IJIaBJICHUU.

Moenu TeIIoBBIX ABUTaTENIEN.

Jlabopamopmuvie pabomul u onvimoi

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUSI.

OnBITHI 10 BBIPALIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WUJIU caxapa.

OnbITHI MO HAOTIOACHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenre JaBleHUs BO3/IyXa B OaJUIOHE IIMPUIIA.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBIICHHS BO3/lyXa OT €ro 00bEéMa W HarpeBaHUsI WU
OXJIAXKICHHUSI.

[IpoBepka runoTe3sbl TMHEHHON 3aBUCUMOCTH JITMHBI CTOJIONKA KUAKOCTH B TEPMOMETPUUECKOM
TpYyOKe OT TeMIIePaTypHI.



HaOmoienne m3MeHeHWsT BHYTPEHHEH SHEpPruM Tela B pe3ylibTaTe TeIuionepenadd u paboTsl
BHEIIIHUX CHUJL.

HccnenoBanue sSBICHUS TEIIOOOMEHA IPH CMENIMBAHUH XOJIOTHOW U TOPSYCH BOIBI.

Ornpezenenre KOJIMYeCTBa TEIUIOTHI, OJYYEHHOIO BOJIOW MPHU TEINIOOOMEHE C HarpeThiM MeTall-
JIUYECKUM LIHJIUHIPOM.

Ormpenenenue yaelbHOM TEINIOEMKOCTH BEIECTBA.

HccnenoBanue mpoiiecca UCIapeHus.

Ornpenenenre OTHOCUTEIBHON BIIaKHOCTH BO3/TyXa.

Ornpenenenue yaeIbHOM TEIJIOTH TIJIaBICHUS JIb/IA.

Pasnen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJIEHUS

Onektpuzanus Ten. [[Ba pona anekTpuueckux 3apsiioB. BzanMoaeiicTBue 3apssKeHHBIX Tell. 3a-
koH KyrnoHa (3aBHCUMOCTH CHJIBI B3aUMOJACHCTBUS 3apSKCHHBIX TEJI OT BETUYHHBI 3apsiIOB U pacCTo-
SIHUSI MEXY TeJlaMu).

Onektpuyeckoe mnojie. Hanpsok€HHOCTh 3IIeKTpUYECKOTO Mo, [IpHHIMI Cymeprno3uiu diek-
TPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIEMEHTApHBIM 3iekTpuueckuil 3apsan. CTpoeHue aroma.
[TpoBOAHMKY W AUDIIEKTPUKH. 3aKOH COXPAHECHUSI DJIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JEKTPUUECKOTO TOKA. MICTOUHHKHN TOCTOSTHHOTO
ToKa. JIefcTBHs 3IEKTPUUYECKOTO TOKA (TETUIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUIYECKUIN TOK B
XKHUJKOCTSX M raszax.

Onextpuueckas nenb. Cuina Toka. JneKkTpudeckoe HampspbkeHue. CONpOTHBIEHUE POBOIHUKA.
VYnenpHOE conmpoTHBieHHE BellecTBa. 3akoH Oma miig ydactka nenu. [locnenoBarenbHoe u napaini-
JIeTFHOE COETMHEHNE TTPOBOTHUKOB.

Pabota 1 MoIIHOCTH 3NIEKTpUUECKOro Toka. 3akoH /xoyns—Jlenna. DnekTpuyeckue enu U Io-
TpeOuTeNnu 3IeKTpUuIecKoil sHepruu B 6bITy. KopoTkoe 3ambikanue.

[TocTrosiHHBIE MarHUTHL. B3auMoaeiicTBUE NOCTOSIHHBIX MarHUTOB. MaruutHoe noJsie. MarHuTHoe
noJie 3eMJId U €ro 3Ha4eHue s )Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarHuTHoe noJje 31eKTPUIeCKOTo
ToKa. [I[puMeHeHne 3eKTPOMarHuToB B TEXHUKE. J[eMCTBME MAarHUTHOTO IOJISl HA IPOBOJHUK C TO-
KOM. DJEKTpOABUIaTeNlb MOCTOSHHOIO TOKa. VCronb30BaHME AJIEKTPOJABUraTeIe B TEXHHMYECKUX
YCTpPOMCTBaX M Ha TPAHCIIOPTE.

OnbiTel Dapajes. SIBieHue snekTpoMarHUTHOW WHAYKIUU. [IpaBuno Jlenua. DnexkrporeHepa-
Top. CrOCcoObI MOJTydyeHUs! IEKTPUUYECKON IHEPruu. DIEKTPOCTAHIIMUA Ha BO30OHOBIISIEMBIX HCTOY-
HUKaX SHEPrUH.

Jlemoncmpayuu

DnekTpusanus Tedi.

JIBa pojia 3NeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSHKEHHBIX TEL.

YCTpolCTBO M ACHCTBHE DIIEKTPOCKOIIA.

DneKkTpocTaTuyecKas UHIYKLHUS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUBIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JUHUHN JIEKTPUUECKOTO MOJIS.

HcToyHuKH MOCTOSTHHOTO TOKA.

JIeMCTBUSA 3IIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

I"a30BrIi1 pazpsn.

N3mepenue cuibl TOKa aMIEPMETPOM.

N3mepenue 35eKTpuuecKoro HanpsiKeHUsl BOJIbTMETPOM.

Peocrar n mara3us conpoTHUBIICHHIA.

B3anMoielicTBre OCTOSTHHBIX MarHUTOB.

MogenupoBaHre HEBO3MOKHOCTH Pa3IeI€HHs] TIOJIOCOB MarHuTa.

MopenupoBaHre MarHUTHBIX MOJIE€H MOCTOSTHHBIX MATHUTOB.

OmnsIT Opcrena.



MarsuTHO€ 10J1€ TOKA.

DNEeKTpOMAarHur.

JlelicTBME€ MarHMTHOTO TOJIS1 HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb MOCTOSTHHOTO TOKA.

HccnenoBanue siBIeHUs 3JIEKTPOMAarHUTHOM UHIYKIIUU.

Omnbrtel @apases. 3aBUCUMOCTh HAMPABIICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro0 BO3ZHUKHO-
BEHUS.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimoi

OnbITH 0 HAOTIOACHHUIO SJICKTPHU3AIUH TEJl MHAYKIUCH U TIPU COMPUKOCHOBCHHMU.

HccnenoBanue IelCTBUS IEKTPUUECKOTO MOJISI HA TPOBOAHUKHU U JUICKTPUKH.

CO6opka u poBepka pabOTHI AIEKTPUIESCKON IIENH MMOCTOSTHHOTO TOKA.

H3mMepenne u perynmpoBaHUe CUJIbI TOKA.

N3Mepenne u perynmpoBaHie HaPSKECHHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTO-
pa 1 HanpsHKEHUSI Ha PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH AIEKTPHUUECKOTO COMPOTUBIICHUS MTPOBOIHUKA OT €ro
JUTMHBI, TUIOIIA/IA MOTIEPEYHOTO CEYEHU U MaTepuraa.

[IpoBepka mpaBuia CIOKEHUS HANPSIKEHUM TPHU MOCIEAOBATEIHPHOM COEAUHEHHH IBYX pPE3H-
CTOPOB.

[IpoBepka npaBuia U CHIIbI TOKA NPU NMAPAJLIEIbHOM COCIMHEHUH PE3UCTOPOB.

Onpenenenre pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMITOUKY, OT HAIPSIAKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBatens.

HccnenoBanne MarHuTHOTO B3aMMOJIEHCTBHS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPU UX OOBEAUHEHUHU U Pa3/ICICHUH.

HccnenoBanue NeiCTBUS 3IEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJNKY.

OnbIThL, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTD CHJIBI B3aMOJEHCTBUS KaTYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HANPABJICHHS TOKA B KaTYIIKE.

N3yuenune neicTBrUs MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

KoHncTtpyrnpoBanue u uzydeHue padoThl 3JEKTPOABUTATENsL.

Namepenne KIIJ anexkTpoaBUraTeIbHOM YCTaHOBKH.

OnbITEl IO MCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW MHAYKLMH: MCCIIEJOBAaHUE U3MEHEHUU
3HAQUYEHMS U HAIPABJICHHUS UHAYKIIMOHHOTO TOKA.

9 KVIACC

Paszgen 8. Mexanuuyeckue siBJeHUSA

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh MeEXa-
HUYECKOTOo JIBM)KEeHUs. PaBHOMEpHOE NpsiMoIMHEHOe JBUKeHrne. HepaBHOMepHOE MpsAMOIMHENHHOE
nBukeHue. CpeHsis U MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBH>KCHUH.

Yckopenue. PaBHOycKOpeHHOE TpsMosnHelHoe aBuxkeHue. CBobonHoe nagenue. OnbiThl [a-
nuest.

PaBHOMepHOE nBIXKEHHUE N0 OKpYKHOCTH. [lepuon u yactota oOpamienus. Jluneiinas u yrioas
ckopocTh. LleHTpoCTpeMUTENbHOE YCKOPEHHE.

ITepBhiit 3akoH Hprorona. Bropoi 3akoH Herorona. Tperuii 3akoH Herorona. IIpunnun cynep-
MO3ULIUU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJBXEHUs, CHJIa TPEHHUS TOKOS,
JIpYTrUe BUJbI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEeHHe CBOOOAHOTO majeHus. [IBIkeHue
rmaHeT Bokpyr ConnHua. [lepBas kocmuueckast ckopoctb. HeBecoMOCTh 1 neperpys3ku.

PaBHOBecue marepuanbHOM Touku. AGCOMIOTHO TBEpPIOE Teno. PaBHOBecue TBEPAOTO Tema ¢ 3a-
KpEIUIEHHOM OCBIO BpauleHus. MoMmeHT cuibl. L{eHTp TskecTu.



Nmnynsc tena. MI3mMenenue ummnynbsca. Mnynbc cuibl. 3aKOH COXpaHEHUs UMITyJabca. PeakTus-
HOE JBUKECHHUE.

Mexannueckast paboTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. CBsi3b SHEPruu
u pabotel. [loTeHnmanpHas SHeprus Tena, NOTHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHImanbHas
SHeprus cxkaroil npyxuHsl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON 3HEPIUU. 3aKOH CO-
XPaHEHHsI MEXaHUYECKOM SHEPTUU.

Jlemoncmpayuu

Habnronenne MexaHU4eCKOTO JIBIKEHHS Te€Ia OTHOCUTENBHO Pa3HBIX TENl OTCYETA.

CpaBHeHHE MyTel U TPaeKTOPHUHA ABMXKEHMSI OJIHOTO U TOTO € Teja OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

N3mepenue ckopocTr U yCKOPEHUS IPSIMOJIMHEWHOTO IBUYKEHHS.

HccenenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.

Habmtonenue ABMKEHUS TeNa M0 OKPYXHOCTH.

Habmonenne MexaHMYeCKUX SIBIICHUHM, MPOUCXOIINUX B cucTeMe oTcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIBHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS Tella OT MAcCChl TeNa U ACUCTBYIOIIEH Ha HETO CUIIBI.

Habmronenue paBeHcTBa CUjl MPU B3aUMOIEHCTBUU TEJI.

N3meHeHne Beca Tena Ipu YCKOPEHHOM JBUKEHUU.

[lepenaua nMmynbca Ipy B3aMMOIEUCTBUH TEIL.

[IpeoOpa3oBanust SHEPTrUK IPU B3aUMOJCHCTBUM TE.

CoxpaHeHNe UMITyJIbCa MIPU HEYIIPYTOM B3aWMOJICHCTBUH.

CoxpaHeHne UMITyJIbca ITPH a0COJIFOTHO YIPYTOM B3aUMO/JICHCTBUH.

Habmonenue peakTHBHOTO JIBUKEHHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUH MpU CBOOOIHOM Ma/ICHUU.

CoxpaHeHMEe MEXaHMYECKON YHEPTUU NIPU ABMKEHUU TeEJIA M0 ACHCTBUEM IIPYKUHBI.

Jlabopamopmvie pabomul u onvimoi

KoHcTpynpoBaHue TpakTa Ul pa3sroHa M JalIbHEUIIEr0 PABHOMEPHOIO ABIMKCHUS IIAPUKA WU
TEJICKKH.

OmnpeneneHne cpenHeill CKOPOCTH CKOJIBKEHHUs OpycKa WIM JBHUKEHMs IApUKa MO HAKIOHHOW
IIJIOCKOCTH.

Omnpenenenne ycKOpeHHs Tella IPU PaBHOYCKOPEHHOM JIBMKEHUH 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBUXKEHHMU 0€3 Hadallb-
HOM CKOPOCTH.

IIpoBepka rumnoTessl: €ciy MPU PABHOYCKOPEHHOM JBHXKEHMU O€3 HauyaJbHOM CKOPOCTU IyTH
OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO J1aBJICHUSL.

Omnpenenenne ko3 duimenTa TpeHus CKOJIbKEHUS.

Omnpenenenne KECTKOCTU MPYKHUHBI.

Omnpenenenne paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JABMKEHHHM TeJa [0 TOPU30HTAIBHON I10-
BEPXHOCTH.

Omnpenenenne paboThl CUIIBI YIPYTOCTH MPH MOIBEME Ipy3a C MCIIOJIb30BAaHUEM HEMOBHKHOTO
U TIOJIBIPKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

Paznen 9. Mexannyeckue KoJ1e0aHNA U BOJIHBI

KonebarensHoe npmxenne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHMU: MepHojl, 4acToTa, aMILIU-
Tyga. MatemaTudeckuii W MpPYKUHHBIH MasTHUKU. [IpeBpaiieHue sHepruu npu KojeOaTeabHOM
JBUKCHUM.

3aryxatomue kosiebanus. BeiHyxaeHHble Konebanus. Pesonanc. Mexanuuyeckue BoJHbI. CBOM-
CTBa MEXAaHWYECKUX BOJIH. [Ipo/10sIbHBIE M NONIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTH €€ pac-
MIpOCTpaHeHUs. MeXxaHN4YeCKUEe BOJIHBI B TBEPAOM TeJ€, CEHCMUYECKUE BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MHGpa3ByK U ylnbTpa3ByK.

Jlemoncmpayuu



Habnronenue xonebanuii Ten mox AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmroienue BRIHYXIEHHBIX KOJIEOaHUI U pe30HaHCca.

PacnipocTpanenue npo0JibHBIX U MONEPEYHBIX BOJIH (Ha MOJCIIN).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYyCTHYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimoi

Ormpezenenre 4acTOThI U TIEpHO/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MAsITHUKA.

Ornpezenenre 4acTOThI U MEPHO/ia KoJIeOaHUN MPYKUHHOTO MasSTHHKA

HccnegoBanue 3aBUCUMOCTH TMiepHroia KOJieOaHU MTOIBEIIEHHOTO K HUTHU T'Py3a OT JJIMHBI HUTH.

HccnepoBanue 3aBUCUMOCTH TIEpHo/ia KOJieOaHU MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHUH Tpy3a, TOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MEpHo/ia KOJIeOaHHi MPYKWHHOTO MasgTHHUKA OT Mac-
CBI TPY3a M )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHnusi CBOOOHOTO TaJACHHS.

Pa3nen 10. DnekTpOMArHUTHOE MOJI€ ¥ JI€KTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE TI0Jie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikasa sneKTpOMarHuTHBIX BOJIH. VICTIOIB30BaHME SJIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiICTBA IIEKTPOMAarHUTHBIX BOJIH.

BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopmwsie pabomul u onvimoi

N3yuenune cBOMCTB 3JIEKTPOMArHUTHBIX BOJTH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBble siBJIEHUS

JlyueBas mogens cBeta. Mctounnku ceta. [IpsmonnHeliHoe pacnpocTpaHeHUE CBETa. 3aTMEHUS
Counna u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKeHHs CBETA.

[Ipenominienne cBera. 3akoH mpesnomiieHus: cBeta. [losiHOe BHyTpeHHee oTpakeHue cera. HMc-
[10JIb30BAHKE MOJTHOTO BHYTPEHHErO0 OTPAXKEHUS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox myderr B nuH3ze. OnTHdeckas cucrema (oToanmapara, MUKPOCKOIIA U TEJIEeCKoTa.
I'ma3 kak ontuyeckasi cucteMma. bam3opykocTh U JaIbHO30PKOCTb.

Paznoxxenue 6emoro cera B criektp. OnbiThl HetoToHa. Clio)KeHHe CIeKTPaIbHBIX I[BETOB. [[uc-
Iepcusi CBeTaA.

Jlemoncmpayuu

[IpssMonMHENHOE PACTIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cpera.

OnTuyeckuil CBETOBO/I.

Xox tydeid B coOuparomei JuH3e.

X0 nyder B paCcCEeUBarOLLIEH JIMH3E.

[Tonyuenue n300paKeHH ¢ MOMOIIBIO JIMH3.

[Tpunnun neiictBus doroannapara, MUKPOCKOIIA U TEIECKOTIA.

Monens riaza.

Pa3noxxenue 6enoro cBeTa B CIIEKT).

[Tonyuenue 6em0r0 CBETA MPU CIIOKEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimoi

HccnegoBanue 3aBUCUMOCTH YIJ1a OTPaKeHHUs! CBETOBOTO JIyda OT yrjia NajeHusl.

N3ydeHne xapakTepuCTHK N300pakeHHs MpeMeTa B INIOCKOM 3epKaje.

HccnegoBanue 3aBUCMMOCTH YIJIa MPEJOMIIEHHS] CBETOBOTO JIyda OT yrja NaJeHUsl Ha TPAHUIIC
«BO3yX—CTEKIJIO».

[Toyuenue n300paKeHM ¢ MOMOIILI0 COOMPAOIIEH JTHH3BI.
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Omnpenenenne GOKYCHOTO PacCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JTMH3BI.

OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmnBITH IO BOCTIPUSATHIO I[BETA MIPEIMETOB IPU MX HAOIIOJCHUN Yepe3 IIBETOBbIC (DUIIBTPEI.

Paszgen 12. KBaHTOBBIC SIBJICHUSA

OmnbiTel Pesepdopaa u mmanerapuas mojens aroma. Moaens atoma bopa. Mcnmyckanue u mo-
rioneHue ceera aromom. KBaHTel. JInHEeWYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anb(da, Oera- m ramma-uszmydenusi. CtpoeHue aroMHOro siapa. HykmonHas
MOJIENIb aTOMHOTO siapa. M3oromnel. PagroaktuBHele npeBpaienus. llepron moirypacranga aTOMHBIX
sanep.

SnepHble peakuuy. 3aKOHbBI COXPaHEHUs 3apsI0BOTO U MACCOBOTO YMCE. DHEPIUs CBSA3H aTOM-
HBIX s1ep. CBsA3b Macchl M 3Hepruu. Peakuunu cuntesa u aenenus saep. Mcrounuku sneprun ConHua
U 3BE3I.

SAnepHas sHepreTuka. JIeMCTBHS paguOAKTUBHBIX U3JIy4YeHUIN HA KUBbIE OPraHU3MBI.

Jlemoncmpayuu

CrieKTphl U3JIydeHUs U TOTJIOIIECHHUS.

CrieKTphl pa3Iu4HbIX ra3o0B.

CriexTp BOoAOpOIa.

Habmronenue Tpekos B kamepe BunbcoHa.

Pabota cuérunka HOHU3UPYIOIIUX U3TYyUEHHH.

Peructpanus uznydeHust NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopmwsie pabomul u onvimoi

Habmroenue CrulomHbIX U TMHEHYaThIX CIIEKTPOB U3ITY4EHUS.

HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUN YACTHUIIBI 10 TOPMO3HOMY IYTH (110 oTorpadusim).

N3mepenue paguoakTuBHOTO (oHa.

IoBTOPHUTEIbHO-0000 1AM MOAYJIb

[ToBTOpHUTENBHO-0000IIAIONTNI MOIY/Ih TNpEAHA3HAUCH MJIs CHCTEMaTH3allud M 000O0IIeHHS
MIPEIMETHOTO COJEPKAHUS U ONBITA JEATEIbHOCTH, IPHOOPETEHHOTO MPU U3Y4EHUU BCEro Kypca (u-
3UKH, a TaKKe I MOJATOTOBKM K OCHOBHOMY TOCY/JapCTBEHHOMY 3K3aMeHy Mo (usuke ais oOyya-
FOIIUXCS, BRIOPABIIMX ATOT YY€OHBIN MIPEAMET.

[Ipy u3yyeHun NaHHOTO MOJIYJSl PEaTUu3yITCS U CHUCTEMATU3UPYIOTCS BHUJBI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CTIeYrBaETCs TOCTIKEHUE MPEIMETHBIX U METalpeIMETHBIX IIaHUPYEMBIX pe-
3y/lbTaTOB 00y4eHusi, (OPMHUPYETCSI €CTECTBEHHOHAYYHAs TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METO-
JIOB UCCIIEJIOBAHUS SIBJICHUM MPUPOIBI U TEXHUKH, OBIIAJICHUE YMEHUSIMHU OOBSCHATH (PU3HUECKUE SB-
JIEHUs1, IPUMEHSS [TOJIyY€HHbIEC 3HAHMS, pellaTh 33a/1a4d, B TOM YHCJIE KaUeCTBEHHBIE U SKCIIEPUMEH-
TaJbHBIE.

[IpyHOMNIMAIBHO NEATENBHOCTHBIN XapaKTep JAHHOIO pasjiesia pealu3yercs 3a CYET TOro, YTo
oOyuaromiyecs BBIMOIHIIOT 331aHUs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHHI pPacro3HaBaTh U HAYYHO OOBICHITH (PU3UYECKUE SIBICHUS B
OKpYXarollel MPUPO/Ie U MOBCETHEBHOM KU3HU;

MCIO0JIb30BAaTh HAyYHBIE METOIbl UCCIIEIOBAHUS (PU3UUYECKUX SIBJICHUN, B TOM YHCIIE AJIsl IPOBEP-
KM TUIIOTE3 U MOIYYEHHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAaydyHBIE OCHOBBI HaMOOJie€ BAKHBIX JIOCTHXKEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HarpuMep, IPaKTUYECKOTO MCIOJb30BAHUS PA3IMUYHbIX UCTOYHUKOB SHEPIUU Ha OCHOBE 3aKOHA Ipe-
BpALlEHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJOB 3HEPTUHU.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O ITIPEJIMTA
«DPU3UKA»

W3yuenune GU3MKHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIMPABICHO HA JOCTH)KEHHE JIMY-
HOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
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B pesynbrare u3ydenus (pu3nku Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHus y 00ydaro-
merocs OyayT chOpMUPOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3Y/IbTAaThl B YACTH:
1) maTpHOTHYECKOr0 BOCTIMTAHMSI:
NPOSIBJICHWE MHTEpPECa K MCTOPHHU U COBPEMEHHOMY COCTOSHHIO POCCUHCKOW (pU3MyYecKOW HayKu;
LIEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSAM POCCUNCKUX YUEHBIX (PU3UKOB;
2) TPaKIAHCKOIO0 W TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHHHU OOIIECTBEHHO-3HAYMMBIX M ITHUECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHXKEHUH (PU3MKH; OCO3HAHUE BAKHOCTH MOPAIHHO-
STUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTIO;
3) 3CTeTHYECKOro BOCITUTAHUS:
BOCIIPUSATHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKU: €€ TApMOHUYHOIO MOCTPOEHMSI, CTPOr'OCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) NEeHHOCTH HAYYHOTO NMO3HAHMSA:
OCO3HAHHE IIEHHOCTH (PU3MUECKO HayKH KaK MOIIIHOI'O MHCTPYMEHTAa MO3HAHHsS MUpPa, OCHOBBI pa3-
BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIIAIOIIEH KYJIbTYpHI;
pa3BUTHE HAyYHOU JII0003HATEIBLHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH;
5) ¢opmMupoBaHUs KYJbTYPbI 310POBbSI M IMOIUOHAIBLHOTO (JIATONIOTYYHSI:
OCO3HaHHE LIEHHOCTH 0e30macHOro o0opasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BaXK-
HOCTH IIPaBHJI O€30I1aCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JOPOrax, C AMEKTPUUECKUM U TEIJIOBBIM
000py/I0BaHNEM B JOMAIIHUX YCIOBHSIX;
c(hOpMUPOBAHHOCTh HaBbIKa peduIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTo e Mmpa-
Ba y JPYroro 4ejioBeKa;
6) TPya0BOro BOCHIHMTAHMS:
aKTHBHOE y4acTHE B PELICHUM NPAKTHUYECKUX 3a7a4 (B paMKax ceMbH, 00pa30BaTE/IbHON OpraHu-
3alluu, ropoJia, Kpas) TEXHOJOTHYECKOM U COLMANbHON HAIPaBIEHHOCTH, TPEOYIOIIHUX B TOM YUCIIE U
(bU3UYECKUX 3HAHU;
MHTEpEC K MPaKTUUECKOMY U3YUEHUIO poQeccuil, CBI3aHHbIX ¢ (YU3MKOM;
7) JKOJIOrM4ecKOro BOCIIMTAHHUS:
OpHUEHTaIMs Ha IPUMEHEHUE (PU3MUECKUX 3HAHUN AJIS pelleHus 3a/1a4 B 00NacTH OKpYKaroLleH
cpezbl, IJIAHUPOBAHUS MTOCTYNKOB U OLIEHKU MX BO3MOKHBIX MOCIEACTBUI AJIs1 OKPYKAIOLIEH Cpelibl;
0CO3HaHME ITI00AIILHOTO XapaKTepa SKOJIOIMYECKUX MPOOJIeM U ITyTel UX PELIeHHUs;
8) amanmTanum K M3MEHSIOIUMCS YCJIOBHSIM COLUAIbHON M NPUPOIHOM Cpeabl:
NOTPEOHOCTh BO B3aUMOJAEHCTBUM IPU BBINOJHEHUU HCCIECAOBAHUM M NPOEKTOB (hU3NUECKOMN
HaIpaBJICHHOCTH, OTKPBITOCTb ONBITY ¥ 3HAHUSAM APYIHX;
MIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO AEATEIbHOCTb;
NOTpeOHOCTh B (POPMUPOBAHNUN HOBBIX 3HAHUM, B TOM yHciie GOPMYIUPOBATh UJIEH, TOHITUSA, T U-
10TE3bI 0 PU3UYECKUX OOBEKTAX U SABJICHUIX;
0Co3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;
IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
CTpeMJICHUE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U MPUPO/Ibl, OOLIECTBA U S3KOHOMHUKH, B TOM
qHCJIe ¢ UCNOJIb30BaHUEM (DPU3NYECKUX 3HAHUM;
OLIEHKA CBOMX JEHUCTBHM C y4€TOM BIMSHUS HA OKPYXKAIOLIYIO CPEely, BO3MOXKHBIX IJI00aTbHBIX
IOCJICACTBUU.
METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbTare ocBOeHHs MporpaMMmbl MO (HU3MKE Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Y
oOyyaromierocsi OyayT copMUpOBaHbI MeTanpeAMETHbIE Pe3YJIbTaThl, BKIIOYAIONIUE [03HABATElb-
Hble YHHBepcaJlbHble y4ueOHble JeHCTBHs, KOMMYHHKATHBHBIE YHUBEpCAJIbHbIE yuyeOHbIE IEeHCTBUS,
peryasTUBHbIE YHUBEpCAIbHbIE yUeOHbIE IEHCTBHSL.
ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC JeHCTBUSA
ba3oBrble Jornyeckue 1eHCTBHUA:
BBISBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBIICHUIT);
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yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHHMS JJIs1 000OIIEHUS U CpaBHe-
HUS; BBISBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHSI B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HaOIIO-
JCHUSAX, OTHOCSIIIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJIATH IPUYMHHOCIIEJICTBEHHBIE CBS3U MPU U3YUYEeHUH (U3NUECKUX SBJICHUH M MPOIECCOB, Je-
JaTh BBIBOJIBI C UCTIOJIb30BAHUEM JICAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOYCHUH, BBIIBUTaTh THUIIO-
TE3bI 0 B3aUMOCBSI3SIX (PM3UUECKUX BEIUYHH;

CaMOCTOSITEIIEHO BBIOMPATh CrIOcO0 pemeHust yueOHOH (pU3NIecKoil 3a1a4M (CpaBHEHNE HECKOJIb-
KHAX BapUaHTOB PELICHHs, BEIOOp HamOoJee MOAXOSIIEro ¢ yu€TOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBartebcKue 1eHCTBUS:

MCTIOJIb30BATh BOIIPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJUTH TI0 CaMOCTOSITEIBHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOXHBIA (uznyeckuii
HKCTIEPUMEHT, HEeOOJIBIIOE HCCIEOBaHUE (PU3MYECKOTO SIBJICHUS; OIEHHBATh HA NMPUMEHUMOCTH U
JOCTOBEPHOCTH MH(OPMAIIHIO, IOTYIEHHYIO B XOJI€ UCCIICAOBAHUS HITH SKCIICPUMEHTA;

CaMoCTOATENIFHO (hopMynHpoBaTh OOOOIIEHHST M BBIBOJBI IO pe3yibTaTaM MpPOBEAEHHOTO
HaOJIO/IEHUS, OTIBITA, MCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOKHOE JalibHEIIee pa3BuTHE (PU3MUECKHUX POIIECCOB, a TAKKE BBIIBUTATH
MIPEIOJI0KEeHNsT 00 UX PA3BUTHU B HOBBIX YCIOBHSAX U KOHTEKCTaX.

Patora ¢ undopmaunmeii:

MPUMEHSTh Pa3JIMYHBIE METOJbI, HHCTPYMEHTHI U 3alpOCHl MPH MOWCKEe W O0TOOpe WH(MOpMAIn
WM TJaHHBIX C YUETOM MPEUI0KEHHOHN yueOHOM Gu3nueckoi 3a1auu;

aHAJTM3UPOBaATh, CHCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHIOB H
GopM TIpEeNCTaBICHHS; CAMOCTOSATEIFHO BBIOMPATh ONTHUMANBHYIO (GOpPMY TIPEACTABICHHS
WHGOpPMAIMY U WIUTIOCTPUPOBATH peIllaeMble 33Ja4ll HECIOKHBIMH CXeMaMH, JAuarpaMMaMu, WHOU
rpaguKoi U UX KOMOMHAIHSIMHU.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

B X0Ji¢ OOCYXJeHHs Y4eOHOro MaTepualia, pe3yiabTaToOB J1abOpPaTOpPHBIX PabOT W MPOEKTOB
3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYXXJIaeMOil TeMmbl W BBICKa3bIBaTh HUJEH, HAICJICHHbIE Ha
pelIeHre 3a/laui U MoJAJepKaHue OJarokKeaTelbHOCTH OOIIEHUS; COTIOCTaBIATh CBOU CYXKICHHUS C
CYXJCHUSAMH JAPYTrUX YYaCTHUKOB JHAOra, OOHApYXUBaTh pazU4yMe M CXOACTBO TO3UILIUN;
BBIPA)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABNIATH PE3YAbTAThl BBINOJHEHHOTO (DU3MUYECKOTO OIbITa (ISKCIEPUMEHTA,
UCCIIEIOBaHUS, IPOCKTA).

MOHUMAThb M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHONW M HWHAUBUAYAJIbHON pabOTHl INpU
pELIeHUH KOHKPETHON (PU3UYECKOM MPOOIeMBbl;

MPUHUMATh LIEJTU COBMECTHOM JeATEIbHOCTH, OPraHMU30BbIBATh ACUCTBUS MO €€ JAOCTHKEHHIO:
pacnpenensaTs poJid, o0CyKIaTh MPOLECChl U Pe3yNbTaThl COBMECTHON paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIFOJCH;

BBITIOJIHATH CBOIO YacThb PabOTHI, JOCTUTAsi KAUECTBEHHOTO pe3ysbTaTa 10 CBOEMY HalpaBlICHUIO
U KOOPAMHUPYS CBOU ACUCTBHSI C IPYTMMH YIEHAMH KOMaH/Ibl; OLIEHWBATh KA4eCTBO CBOETO BKJIA/Ia
B OOmUI MPOAYKT MO KPUTEPUSM, CAMOCTOSTENHHO C(HOPMYIUPOBAHHBIM  Y4aCTHUKAMH
B3aUMO/ICHCTBUSL.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranmn3zaumus:

BBISBJIATH MPOOJEMBbl B JKM3HEHHBIX M Y4EOHBIX CUTyalUsX, TPeOYIOUIMX Uil peLIeHUs
(buznuecKuX 3HAHMUI;

OpUEHTHPOBATHCS B PA3IMUHBIX MOJIXOJaX MPHUHATHUS pelIeHUN (MHAWBHIyalbHOE, MPUHSITHE
peleHus B IpyIie, NPUHITHE PElIeHUi rpynmoil);

CaMOCTOSITEJIBHO COCTaBJIATh aJITOPUTM peIIeHUs (pu3nyeckoi 3a7aull UM IUIaHa UCCIIEIOBAHUS
C Y4€TOM HMMEIOLIMXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBAThH HpeaaraeMbie
BapUaAHTHI PELICHUM;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
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CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJLIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYallMH | MpeJyIaraTh IUIaH e€ N3MEHEHHS;

OOBSCHSTh MIPUYMHBI TOCTIKEHUS (HETOCTHIKECHHUS) PE3YyIbTaTOB JIEATEIHHOCTH, JaBaTh OIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTH (B TOM UYHCJIE€ B XOJ BBINOJHEHHUS (DU3HUECKOTO
WCCIICIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, HM3MEHUBIIMXCS CHUTYaIH,
YCTaHOBJICHHBIX OMTMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBHTh ce0s HAa MECTO JPYroro YeJOBeKa B XOJE€ CIOpa WIH TUCKYCCHH Ha HAYYHYIO TEMY,
MMOHMUMATh MOTHBBI, HAMEPEHHUS W JIOTHKY JPYyroro. MpH3HaBaTh CBOE MPaBO Ha OMIMOKY MpH
penreHnn (GU3MUECKUX 3a/1a4 WM B YTBEPKICHUSAX HA HAYYHBIC TEMBI M TAKOE JK€ MIPABO JAPYroTo.

NPEIMETHBIE PE3YJIbTATHI

K xoHiry o0y4yeHust B 7 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

WCIIOJIb30BaTh TMOHATHS: (DU3UYECKHE W XHMHUYCCKUE SIBIICHUS, HAOJIOJIECHUE, IKCICPUMEHT,
MOJIeNb, THUIOTE3a, CIWHUIBI (PU3MYECKHX BEIWYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHS
BemiectBa (TBEpAOE, IKHAKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBWXKEHHWE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TpaeKTOpusl, paBHOJAEHCTBYIOIIas cuil, Aegopmanus (ynpyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI;

paznuuath siBieHUS (Aud@y3us, TEIUIOBOE [BWKEHHWE YaCTHIl BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE JIBIKCHUE, WHEPIINs, B3aMMOICHCTBUE TEJN, paBHOBECHE TBEPBIX TEI C
3aKpEeTUIEHHOW OCBIO BpAICHHs, Iepefada JaBICHHUS TBEPABIMH TEJaMH, XHUIKOCTSIMH H Ta3aMH,
aTMocdepHOe IaBlicHHE, IUIaBaHWE TeJl, MPEBPAIlCHUS] MEXaHUYEeCKOH SHEPTUH) 10 OMUCAHUIO0 WX
XapaKTepHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIONINX TAHHOE (PU3UIECKOE SBIICHHE;

pacrno3HaBaTh MNPOSIBICHHE U3YUCHHBIX (PU3NUECKUX SBJICHUIN B OKPY)KAIOIIEM MHpPE, B TOM YHCIIe
¢dbuznueckue SBICHUS B MPUPOJE: NMPUMEPHI JBHKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOM H
HEXXHUBOU MPpUpPOJE, NEHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOTO TaBICHUS
Ha HMBOM OpraHu3M, IUIaBaHUE PbIO, ppIYary B Teje YejIoBeKa, IPU ATOM MEPEBOIUTH MPAKTUUECKYIO
3a/1auy B y4e€OHYIO, BBIJICTSATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3UICCKUX SIBJICHUH;

OMKCHIBaTh HU3YUYEHHBIE CBOWCTBA Tel M (PU3MYECKHUE SBJICHUSA, HUCHOJb3Ys (U3NYECKUE
BEJTMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHIIa
YIOPYroCTH, CHJIa TSDKECTH, BeC Teja, CHiIa TPeHHs, AaBiieHue (TBEPIOTO Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWuYeckas paboTa, MOIIHOCTb, IUIEYO CHJIb, MOMEHT CHJIBI,
KO3 (GUIIMEHT MOJE3HOTO NCHCTBUS MEXaHU3MOB, KMHETHUYECKas W MOTEHUUAlbHAs SHEPrus), Mpu
OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIb3yEMbIX BEJIMYMH, UX 0003HAYCHUS U
€IUHULIB (U3UYECKUX BEJIMYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIUE JaHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKU H3YUYEHHBIX 3aBHCUMOCTEH (U3NYECKUX
BEIIMYMH; XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHHS W MPOIIECCHI, UCTIOIb3Ys MpaBHIia
CIIOXeHHsI CuIl (BIOJb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHs pbluara (0JI0Ka), «30J0TO€ TMPABUIIO» MEXAHHKH, 3aKOH COXPaHEHUS MEXaHWYEeCKOM
SHEPruM, NPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alKCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKUE SIBICHUS, MPOILIECCHI M CBOMCTBA Tell, B TOM YHCIE€ U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIICJICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX MIAaroB ¢ OMOpoii Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH; pelath pacu€THbIe 3afauu B 1-2 neicTBus,
WCIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBaIOIME (PU3UYECKUE BEJTMYMUHBI: HA OCHOBE aHAIM3a YCIOBHSA
3alaud 3alUChIBaTh KpPaTKOE YCIOBHUE, MOJCTaBIATh (DU3MUECKHE BEIMYUHBI B (QOPMYNIBI H
MIPOBOJHUTH PacyEThl, HAXOAUTH CIIPABOYHBIC JTaHHBIE, HEOOXOIUMBIE I PEIICHHUs 3a/1a4, OIICHUBATh
PEATUCTUYHOCT TIONYYCHHON (DHU3HUECKON BEIMYHHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOKHO PEIIMTh TpPHU TMOMOIIM (PU3MYECKUX METOAOB, B
OTIMCAHWU WCCIEAOBAHUS BBIIEIATH MPOBEPSEMOE MPENANONIOKeHHe (TUNOTe3y), paziudarh |

14



MHTEPIPETUPOBATh MOJYYCHHBIH pe3yabTaT, HaXOAUTh OMIMOKH B XOJ€ OTbITA, JeaTh BBIBOJABI IO
€ro pe3yibTaram;

MIPOBOJIUTH OMBITHl 1O HAOMIOACHHUIO (DU3WYECKUX SBICHUH WM (U3UYECKUX CBOMCTB TEw:
dbopMynupoBaTh TpOBEpSEMbIE NPEANOJIOKEHUs, COOMpPAaTh YCTAaHOBKY W3 TPEAJIONKEHHOTO
000pyZ0BaHUs, 3aIMCHIBAT XO/1 OTIBITAa U (POPMYTUPOBATH BBIBOIBI;

BBITIOJIHATh TPSIMbIE HM3MEPEHHS PACCTOSIHHS, BPEMEHH, MacChl Tena, 00b&Ma, CHUiIbl U
TEeMIepaTypbl C HUCIOJIB30BAHUEM AaHAJOTOBHIX M HU(PPOBBIX MPHOOPOB, 3aNHMCHIBATh IOKA3aHUS
pUOOPOB € YIETOM 3aIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJIUTh HUCCIENOBAHHE 3aBHCHMOCTH OJHOM (M3MYECKON BENIWYMHBI OT JPYrol ¢
WCIIOJb30BAHUEM MPSAMBIX HM3MEPEHHH (3aBHCMMOCTH ITyTH PAaBHOMEPHO MABIDKYIIETOCS Tela OT
BPEMEHHU JIBWJKEHHUS Tejla, CHUJIbl TPEHMsI CKOJNBXKEHHUS OT Beca Tela, KadecTBa 0oOpabOTKU
MOBEPXHOCTEH TEJI W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAJd CONPHKOCHOBEHHUS TEJN, CHIIBI
YIIPYrOCTH OT YIUTMHEHUS MPYKUHBI, BEITAIKUBAIOIICH CHUJIBI OT 00BEMA TOTPYKEHHOM YacTH Tena 1
OT TUIOTHOCTH HIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIJIyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TEJO, YCIOBHH TUIABAHHS TEJl, YCIOBUI pPaBHOBECHs pbluara u OJOKOB, y4acTBOBaTh B
TUTAHUPOBAHUH YY€OHOTO HCCIIEIOBaHUS, COOMpATh YCTAHOBKY W BBITIOJNIHATH W3MEPEHUS, CIEIys
MIPEUI0KEHHOMY TIIaHy, (PUKCHPOBATH PE3YNIbTATHI MOJYYCHHOH 3aBUCHMOCTH (PU3UYECKUX BEITHUNH
B BHUJE MPEUIOKECHHBIX TaOJHII M TpauKoOB, JeNaTh BBIBOJBI IO PE3YJbTaTaM HCCIIEIOBAHHUS;
MIPOBOJIUTh KOCBEHHBIE W3MEpeHUs (PU3MUYECKHX BeIWYWH (TUIOTHOCTH BEIIECTBA JKHUIKOCTH W
TBEPJIOTO TeJa, CHUIIa TPEHUS CKOJIBKCHUS, IaBJICHUE BO3AyXa, BRITAJIKHBAIOIIAS CUJIA, IEHCTBYIOMIAS
Ha TIOTPY)KEHHOE B JKHUIKOCTH TeNO, KO3(DOUIIMEHT TOIEe3HOTO IEWCTBUS MPOCTHIX MEXaHU3MOB),
Clleysl IPEUTOKEHHONH WHCTPYKIIUH: TIPY BBITTOJIHEHUH W3MEPEHUH COOMpaTh SKCIEPUMEHTAIHHYIO
YCTaHOBKY W BBIYHCIISITh 3HAYCHNE ICKOMOW BETHIHMHEI;

coOnroAaTh MpaBuila TEXHUKU O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM 00OpPYIOBaHUEM;
yKa3bplBaTh MPHUHLMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
IUHAMOMETp, COOOIIAIONIMecs COCYyAbl, OapoMeTp, pblyar, MOABMXKHBI W HENOJBW)KHBIM OJIOK,
HaKJIOHHAas MJIOCKOCTb;

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YyYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpPOH Ha UX ONHUCaHMs (B TOM YMCIE: MOAUIMITHUKU, YCTPOWCTBO BOJOIPOBOJA, MMAPABINYECKUI
IIPecc, MAHOMETP, BBICOTOMEpP, MOPLIHEBOM HAcOC, apeoMeTp), HMCHOJb3ys 3HaHHUA O CBOMCTBax
(bU3UYECKUX SIBJICHUN U HEOOX0MMbIe (PU3UUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH;

IPUBOANUTE MIPUMEPHl (HAXOAUTh HMHGOPMALMIO O MPUMEpax) MPaKTHUECKOIO HCIOJIb30BAHUS
¢u3nyecKkux 3HaHUN B MOBCEIHEBHOW >KM3HU IJIs1 oOecrieyeHus: 0e30MacHOCTU MpU OOpallleHuH ¢
npubopaMu M TEXHMYECKMMM YCTPOWCTBAMH, COXPAHEHUs 370pPOBbi U COOJIIONEHUS HOPM
9KOJIOTHYECKOT0 MTOBEICHUS B OKPYKAIOLIEH Cpefie;

OCYLIECTBIIATh OTOOP MCTOYHMKOB HMH(popMaiuu B VHTepHETe B COOTBETCTBMU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLUXCS 3HAHUM U IyTEM CpaBHEHHUS Pa3IMYHbIX UCTOUHUKOB
BBIJICJIATh HHPOPMALIHIO, KOTOPAs SIBJISETCS IPOTUBOPEUHBOM MIIM MOKET OBITh HEJJOCTOBEPHOM;

UCMOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHMi Hay4YHO-IOMYJSPHYIO JIUTEpaTypy
(bu3n4ecKoro cojepkaHus, ClpaBOYHbIE MaTepHaibl, pecypchl cetu VHTepHeT, BiajeTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

co3llaBaTb COOCTBEHHbIE KpAaTKWE IHCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2-3
HCTOYHUKOB HH(pOpMaluu (U3NYECKOTO COJCpKaHUsA, B TOM 4YHCIe MyOIMYHO JAenaTh KpaTKue
COOOLIeHUs O pe3ynbTaTaX IPOEKTOB WM Y4eOHBIX HCCIEAOBaHUM, NpPU 3TOM I'PAMOTHO
UCIOJb30BaTh W3YyYCHHBI NOHATHHHBIM ammapaT Kypca (HU3UKH, CONPOBOXKIATh BBHICTYIJICHHUE
MIpE3EHTALNEN;

IIPU BBINIOJHEHUHU Y4E€OHBIX NMPOEKTOB U MCCIEOBAHUN pacipelesisiTh 005S3aHHOCTH B TPYIIE B
COOTBETCTBUU C MOCTABJICHHBIMH 33aJjauyaMH, CJIEIUTh 32 BBIIIOJHEHUEM IJIaHa AEHCTBUM, aJleKBaTHO
OLICHUBaTb COOCTBEHHBIH BKJIaJ B JIEATEIBHOCTb TIPYIIBI, BbICTpaUBaTb KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAasi MHEHUE OKPYXKAIOIIHX.

K xoHiy o0ydenus B 8 kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpaXaThb
Cc(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:
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HCIO0JIb30BAaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSHHSI BEUIECTBA, KPUCTAUIMYECKHE U aMOp(HbIEe Tena, HACHIIEHHBIN U
HEHaCBILEHHBIN N1ap, BJIAKHOCTb BO3/lyXa, TEMIIEpATypa, BHYTPEHHSISI S3HEPTUs, TEIUIOBOM IBUrATEb,
2JIEMEHTApHBI DJIEKTPUUECKUNM 3apsf, JJIEKTPUYECKOE I10JIe, IPOBOJHUKM U JUDJIEKTPUKH,
IIOCTOSTHHBIN JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

pasnuyath SBJICHUS (TEIUIOBOE PACUIMPEHUE M CKaTue, TeIUlolepesada, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUISpPHbIC SBJICHUS, HCIApPEHUE, KOHJEHCAllUs, IUIABJICHHE, KpHUCTAJUIM3alUs
(oTBEepaeBaHME), KHUIEHHE, TeIulonepenaya (TEIUIONPOBOJHOCTb, KOHBEKLUS, HU3IyYEHHE),
ANIEKTpU3ALUs  TeJ, B3aUMOJCHCTBUE 3apsioB, JEHUCTBUS DIIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEHCTBUE MAarHWTOB, JEHCTBHME MAarHUTHOTO TOJS Ha IPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHas MHIYKLIMS) 1O ONKCAHUI0 MX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SBJICHUN B OKPYKAIOILIEM MHUPE, B TOM UHCIIE
¢uznueckue SBICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHDKEHUE M KaWUISPHbIE SIBJICHUS B MPUPOJE,
KpUCTaJIJIBl B IpHpoje, nznydeHue CoHIla, 3aMep3aHne BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
poChl, TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SBJIEHMS B aTMocdepe, AIIEKTPUYECTBO KUBBIX
OpraHM3MOB, MarHUTHOE MoJie 3eMJIM, JApeild) MOIIOCOB, POJIb MATHUTHOTO MOJIA Ui JKU3HU Ha
3emiie, MOJSPHOE CHUSHME, IPU ATOM NEPEBOAMTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIJENSTH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUYECKHUX SBJICHUII;

OTHCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PM3NUYECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BETHUNHBI
(TemmepaTypa, BHYTPEHHSISI SHEpPrus, KOJIMYECTBO TEIUIOTHI, yJeNbHas TEIUNIOEMKOCTh BELIECTBA,
yaenpHas TeIJIoTa IUIaBIICHUS, ylelbHasl TerloTa MapooOpa3oBaHUs, YeNbHas TEeIIoTa CrOpaHUs
TOIUIMBA, KOA(PQUIIMEHT MOJE3HOTO JEHCTBUS TEIMJIOBOM MAIMHBI, OTHOCHUTEIbHAS BIAXHOCTh
BO3JlyXa, OJJIEKTPUYECKUH 3apsi, cuiaa TOKa, DJIEKTPUYECKOE HaANpsUKEHHE, COMPOTHUBIIECHUE
IIPOBOJIHUKA, YJEIbHOE COPOTHUBIICHHE BEIIECTBA, pad0Ta M MOLIHOCTb AJIEKTPUYECKOTO TOKA), PH
ONMMCAaHUM TPABUIIBHO TPAKTOBATh (DPU3NYECKUH CMBICI MCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U
eMHUIBl (U3NYECKUX BEJIUYMH, HAXOOUTh (DOPMYJbI, CBS3BIBAIOIIME JAHHYI0 (U3NYECKYIO
BEIMYUHY C JPYTUMH BEIUYMHAMH, CTPOMUTh TpPa(UKU H3Y4EHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKHE SBICHHMS M IPOLECCH, HCMOJb3Yys OCHOBHBIE
MIOJIOKEHHSI MOJIEKYJIIPHOKMHETHYECKOM TEOpUH CTPOEHUS BEIIECTBA, NPHUHLHUI CYHNEpPIO3UIUH
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsja, 3akoH OMa 11 yyacTKa LielH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsl SHEPIUHU, IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aIlMCBIBATh €T0 MATEMATUYECKOE BbIPAXKECHUE;

OOBSICHATh (PU3NYECKUE IPOLIECChl M CBOMCTBA TeJ, B TOM 4YHUCJIE€ U B KOHTEKCTE CUTYalMi
IIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHOCIEICTBEHHBIE CBSA3HM, CTPOUTH
00bsCHEHHE W3 |—2 JIOTMYECKMX IIIaroB ¢ OMOpod Ha 1-2 HM3ydeHHBIX CBOWCTBA (PU3HMUYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3afaud B 2—3 AEHCTBUS, MCIOJb3Ys 3aKOHBI U (POPMYJbl, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBHs 3aJauyd 3allChlBaTh KpPaTKOE YCJIOBUE,
BBISBJIATh HEJJOCTATOK JIAHHBIX JUISl PELICHHUs 3a/1a4i, BBIOUPATh 3aKOHBI U (POpMYJibl, HEOOXOAUMBIE
1U1s €€ pelleHysl, IPOBOIUTh pacuéThl U CPABHUBATH MOJIy4YCHHOE 3HaUeHUE (PU3MUECKON BEIUUYHHBI C
U3BECTHBIMU JAHHBIMM; paclo3HaBaTb NPOOJIEMbI, KOTOpble MOXKHO pPEUIMTh IpPU HOMOIIU
Gu3nYecKuX  METOJOB, MWCIOJb3ysd  ONHUCAHUE  MCCIEOBaHMSA, BBIICIATH  IpPOBEpsieMoe
IIPENIIOJIOKEHNE, OLIEHNBATh TPABMIIBHOCTD MOPSIIKA IPOBEACHUS CCIEA0BaHNUs, 1€TIaTh BbIBOIbI;

MIPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (DU3NYECKUX SBICHUM WM (U3NYECKUX CBOUCTB Tel
(KanuJUIApHBIE SABJIEHUS, 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT €ro o0b&éMma, TeMIeparypbl, CKOPOCTH
mporecca OCThIBAHUS M HarpeBaHMs IMpHU H3IYYEHHH OT IBeTa H3Jyyaromel (Mmorjouaromnieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHNUs BOJBI OT TEMIIEPATYPHI KUJKOCTH U IUIOIAAN €€ MOBEPXHOCTH,
AIEKTpU3ALUA TEJI W B3aUMOACUCTBHE DJJIEKTPUUECKHUX 3apsAl0B, B3aMMOJICHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIU3alllisl MAarHUTHBIX MOJIEH MTOCTOSIHHBIX MarHUTOB, A€HCTBUS MAarHUTHOTO TOJISI HA
IIPOBOJHUK C TOKOM, CBOICTBA AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA):
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(dopMynHupoBaTh TpPOBEpsAEMBbIE MPEANOJIOKEHHUS, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOBI;

BBITIOJIHATH MPSMBIE U3MEPEHUSI TEMIEPaTyphbl, OTHOCUTEIILHON BIIAYKHOCTH BO3JlyXa, CHIIBI TOKA,
HaNpsOKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX TNPUOOPOB W JATYMKOB (PU3MUECKUX BEIHYMH,
CpaBHUBATh PE3yIbTAThl U3MEPEHUH C YI4ETOM 3aJaHHON aOCOJIFOTHON HOTPEIIHOCTH;

MPOBOJIUTH HUCCIENOBAHHE 3aBUCHMOCTH OJHOM (M3MYECKON BENIWYMHBI OT JPYyrol ¢
WCIIOJIb30BAHNEM TIPSMBIX M3MEpPEHHH (3aBUCHUMOCTH COINPOTHBIICHHS TPOBOJHUKA OT €r0 JUTUHBI,
IUIOLIA/IA MONEPEYHOr0 CEUYEHHUsl U YAEIbHOTO CONPOTHUBIIEHUS BELIECTBA MPOBOJAHMKA, CHIIBI TOKa,
UIYIIET0 Yepe3 MPOBOJAHMK, OT HANPSKEHUS Ha MPOBOJHUKE, UCCIEIOBAHUE MOCIIEI0BATENBHOTO U
MapajuieIbHOTO COSIMHEHHUI MPOBOJHUKOB): IUIAHUPOBATH MCCIIEAOBAHHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATE M3MEPEHUs, CIEAys NpPEAIOKEHHOMY IUIaHy, (PUKCHpPOBATh PE3yIbTaThl MOIYyYEHHOU
3aBHCUMOCTH B BHUJAE TaOmuI] W rpaduKOB, AeNaTh BBIBOABI MO pe3yJabTaTaM HCCICJOBAHUS;
MPOBOJIUTh KOCBEHHBIE HM3MEpEHHs (PHU3MUYECKHX BeIWUYWH (yAeTbHas TEIUIOEMKOCTh BEIIECTBa,
CONPOTHBIIEHUE MTPOBOJAHNKA, padOTa U MOIIHOCTH 3JIEKTPHUUECKOI0 TOKA): IIAHUPOBATh U3MEPEHNUS,
COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys IPEUIOKEHHON WHCTPYKIHWU, W BBIYHCISTH
3HAa4YCHUE BEJINYHHEI,

coOnroAaTh MpaBuila TEXHUKU OE30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM O00OpPYIOBAaHUEM;
XapaKTepU30BaTh MPUHIUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOWA
Ha WX OmucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBas TypOHHA,
amMIiepMeTp, BOJBTMETpP, CUYETYMK ODIEKTPUYECKOW HHEPIHH, DIIEKTPOOCBETHTEIBHBIC TPHUOOPHI,
HarpeBaTeIbHbBIE JIEKTPOTPHUOOPHI (IPUMEPHI), IEKTPUUYECKHE MPETOXPAHUTENHN, DIIEKTPOMArHHT,
AIIEKTPOBHUTATENh MMOCTOSIHHOTO TOKA), MCHOJB3Ys 3HAHUS O CBOMCTBAaX (DM3WYECKUX SIBJICHUU WU
HeoOxoIuMble (PHU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOIMCTBa W HM3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM M
CXEMAaTUYHBIM PUCYHKaM (GKUIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETpP, TMIPOMETP, IBUTATEIb
BHYTPEHHETO CropaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JIIEKTPUYECKUX Lened c
[IOCJIEI0BATEIbHBIM U MapaJlIeIbHBIM COECIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUCHMS
3JIEMEHTOB JIEKTPUYECKUX LIEMeHl;

IPUBOANUTH MHPUMEPHl (HAXOAUTh HMH(POPMALMIO O NMPHUMEpax) MPaKTHUECKOrO HCIOJIb30BAHUS
(bM3UYECKUX 3HAHWU B TMOBCEIHEBHOW JKMU3HHU JJIsi oOecTiedeHus: 0€30MacHOCTH MpPU OOpaIEHUU C
npubopaMu M TEXHMYECKHMMM YCTPOMCTBAMH, COXpPAaHEHHs 310pOBbS U COONIONEHHS HOPM
9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIEH Cpefie;

OCYILIECTBIIATh NOUCK HH(opManuu (QU3MUECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCSA 3HAHUM M MyTéM CpaBHEHUS JONOJHUTENBHBIX MUCTOYHHMKOB BBIJICNATh MH(OPMAILMIO,
KOTOpast ABJSIETCA IPOTUBOPEUMBOM HIIM MOXKET OBbITh HEIOCTOBEPHOM;

UCIOJb30BaTh IPU BBIIOJIHEHUU Y4EOHBIX 33JaHUIl HAyYHONONYJSPHYIO JIUTEPATypy
(bu3n4ecKoro cojepkaHus, ClIpaBOYHbIE MaTepHaibl, pecypchl ceTu MHTepHeT, BiageTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHPOPMALUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

co3/laBaTh COOCTBEHHBIE NMHMCbMEHHbIE M KpaTKHe YCTHbIe cooOlieHus, o0o0mas nHdopmanuio
U3 HECKOJIbKMX HCTOYHUKOB (DPU3UYECKOTO COJECp)KaHUsA, B TOM 4YHCIE IMyOJIUYHO IPEJICTABIATh
pe3yiabTaThl MPOEKTHOM MM UCCIIE0BATENIbCKOM AeATeNbHOCTH, IIPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh
W3y4YeHHbIN MOHATUHHBIN anmapar Kypca (pU3HKH, COIPOBOXKIATh BBHICTYIIJICHUE IPE3EHTALIEH;

IIPU BBINOJIHEHUH Y4eOHBIX NMPOEKTOB M UCCIEAOBAaHMM (DU3NYECKUX MPOLIECCOB paclpesensTh
00513aHHOCTH B IpYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMHU 33Ja4aMM, CJICIUTh 3@ BBINOJHEHUEM
IUTaHa JIEWCTBUM U KOPPEKTHPOBATH €ro, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJ] B J€SITEIbHOCTD
IpyIIbl, BbICTpauBaTh KOMMYHHMKATHBHOE B3aUMOJEWCTBHE, MpPOSBISAS TOTOBHOCTh pa3peliaTh
KOH(QJIUKTBI.

K koHIly 00ydeHus B 9 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATH: CUCTEMa OTCUETa, MaTepuaibHas TOYKA, TPACKTOPHUS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JBWXEHM, Aedopmarus (yrnpyras, miacTuueckas), TpeHHue, [IeHTPOCTPEMUTEIbHOE
YCKOPEHHUE, HEBECOMOCTh M TMePEerpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TeNo, LEHTP TSHKECTH
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TBEPIOTO TeJa, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUSI U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE ~ BOJIHBL, IIKajda OJJEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPBI UCIYCKAHUS U MOTJIOIIEHHsI, anbga, 6eTa- 1 TaMMa-u3IIy4eHus, U30TOIIBI,
sJIepHast SHEPreTHKA;

paznuyath  SBJIEHMS (PaBHOMEPHOE U  HEPaBHOMEPHOE  NPSIMOJIMHEMHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TIaJICHHE TEJ, PABHOMEPHOE JIBHYKEHHE T10
OKpPY>KHOCTH, B3aUMO/IEHCTBUE TEJl, PEAKTUBHOE JBM)KEHUE, KOJIe0aTEeIbHOE IBKEHUE (3aTyXarolue
U BBIHYXKJCHHbIE KOJI€OAHUs), pE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, NMPSMOJIIMHEHHOE
pacrpocTpaHeHue, OTPaKEHUE M IIPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHHE CBETa,
pasnoxkeHue Oeoro cBeTa B CHEKTP U CJIOXEHHE CHEKTPAJIbHBIX LIBETOB, JAWUCIEPCHUsI CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIIEKTpa MU3JIy4EHHs) IO ONHUCAHUIO
UX XapaKTEepPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PHU3UUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (UM3MUECKUX SIBICHUH B OKpyXKarolleM Mupe (B TOM
yucie (U3NUecKue SBJICHUS B MPHUPOJE: TNPWIMBBI U OTJIMBBL, JBMKeHHE IIaHeT CoJIHEeuHOM
CUCTEMbI, pPEAaKTHUBHOE [BWKEHHE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKHE BOJIHBI, I[yHAaMH, 9X0, L[BETA TE€J, ONTUYECKHE SBJICHUS B MPUPOJE,
OMOJIOrMYecKoe JIeHCTBUE BHUJUMOTO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO U3IY4YEHUH,
€CTECTBEHHBIN pPaTUOAKTUBHBIA (POH, KOCMUYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4E€HUE MPHUPOJHBIX
MUHEpAJIOB, JAEUCTBUE PAJAMOAKTUBHBIX M3JIyUEHUN Ha OpraHU3M 4YelloBeKa), IPU 3TOM NEePEBOIAUTH
MPAKTUYECKYIO 3a7lauyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBbIE CBOWMCTBA (MpPU3HAKHU) (UINYECKUX
SIBJICHU;

OTHCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (U3NUYECKUE SBICHUS, UCTIOIb3Ys PU3NYECKHE BEITMUNHBI
(cpenHsisi ¥ MTHOBEHHAsI CKOPOCTb TeJla IIPH HEPAaBHOMEPHOM JBM)KEHHUH, YCKOPEHUE, NepeMeIleHHE,
IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUs, CHJA YIPYTOCTH, CHJA TSKECTH, YCKOPEHHE CBOOOIHOIO
NaJIeHUs,, BEC Tela, HMILYJbC Tela, MMITYJIbC CHJIBlI, MEXaHHW4ecKas paboTa M MOIIHOCTb,
MIOTCHIMAJIbHAS JHEPrus Teja, MOMHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, NOTEHUUAIbHAs SHEPIUs
C)KAaTOM MPY)KHHBI, KMHETUYECKAs DHEPIHs, IOJHAs MEXaHWYecKas DHEprus, IEpHUOJ M 4YacToTa
KoneOaHUH, AJIMHA BOJIHBI, I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOpPOCTh CBETa, IIOKA3aTellb
IIPEJIOMJICHUsT CPEeZbl), IIPU ONMUCAHUU MPABHIBHO TPAaKTOBAaTh (PM3NYECKUH CMBICI HCIOJIb3YEMBbIX
BEJIMYUH, 0003HAYEHUS W EIUHUIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLINE
JAHHYIO (U3MUYECKYI0O BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh Tpa(UKU H3Yy4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

XapakTepu30BaTb CBOWCTBA Tejd, (PU3MYECKUE SBJIECHUS U IIPOLIECCHl, MCIOJB3Ys 3aKOH
COXPAaHEHHUs DHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLMII CYNEPIO3ULIMU CHJI, IPUHLHAI
oTHOcUTENbHOCTH ["aymies, 3akoHbl HbproTOHA, 3aKOH COXpaHEHMS MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsAJ0BOr0 U MacCOBOTO YHCEN NPHU SACPHBIX PEAKLMIX,
IPU 3TOM JlaBaThb CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allUChIBaTh €ro MaTeMaTH4ecKoe
BbIpaKeHUE; OOBIACHATH (PU3MUECKUE MPOLECChl U CBOICTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH INPUYMHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JOIMYECKHX I1aroB ¢ OMOPOi Ha 2—3 U3y4EeHHBIX CBOWCTBA (PM3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 33a4M (OMMPAIOIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI U
(dopMmyibl, cB3bIBaIOIIME (PU3NUYECKUE BEJIMYMHBL: HA OCHOBE aHaJIM3a yCIOBUS 3ajaudl 3allMChIBATh
KpaTKoe YCIIOBHE, BBISABJIATH HENOCTAIOIIME WM M30BITOUHBIE JaHHBIE, BBIOMpATh 3aKOHBI U
¢dopMynbl, HEOOXOIUMBIE JJsl PELICHUs, MNPOBOAUTH PACUETHI M OIEHHMBATH PEATUCTUYHOCTH
MOJIy4EHHOTO 3HauUeHHsI (PU3NYECKON BEIINUMHBI,

pacro3HaBaTh IpPOOJEMBbl, KOTOpblE MOXKHO pEIIUTh MPH MOMOLIM (PU3HUECKHX METOIOB,
UCIOJIb3YSl OIMCAaHUE MWCCIENOBAHUA, BBIJIEIATh IPOBEPSAEMOE MPEIINOJIOKEHNE, OLEHUBATh
[IPaBWJIBHOCTh TOpsiAKAa TPOBEACHUS MCCIENOBaHUA, JENaThb BBIBOABI, HHTEPIPETHPOBATH
pe3ybTaThl HAOIIOAEHUH U OTIBITOB;

MIPOBOJIUTH OIMBITHl 0 HAOMIOJCHUIO (DU3NYECKUX SBICHUH WIM (DU3NYECKHX CBOWCTB Tl
(u3yyeHne BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXpPAHEHWS DSHEPIUH, 3aBUCUMOCTb IIEpUOJA
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KoJIe0aHUH MPYKHUHHOTO MasiTHHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYbl MaJIbIX KOJeOaHMiA, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, PA3JIOKEHHE OETIOr0 CBETa
B CIIEKTp, U3YYCHHE CBOMCTB M300paXEHHS B TNIOCKOM 3€pKaJie U CBOWCTB U300paKEHHsI IPEIMETA B
coOuparomeld  nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaTbIX CHEKTPOB  M3IIy4CHUs):
CaMOCTOSITEJIBHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOrO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ
OTIbITA U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBI;

MIPOBOJUTH IPU HEOOXOJIMMOCTH CEpPHUIO INPSMBIX H3MEpPEHHUH, ONpeiAesss cpelHee 3HaueHue
n3MepsieMoil BenuuuHbl ((POKycHOE paccTosiHue coOuparolield JUH3bI), 0OO0CHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEPUTETBHOTO TPHOopa);

MIPOBOJIUTH HCCIICIOBAaHUE 3aBHCHUMOCTEH (DU3MUYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTb IyTH OT BPEMEHHM INpPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadajabHOU
CKOPOCTH, Iepuojia KojeOaHWi MaTeMaTH4eCKOro MasTHHKAa OT JUIMHBI HUTH, 3aBUCHMOCTH YIJia
OTpaXXeHMsI CBeTa OT YIjla MaJeHuss M yrja MpelioOMJIeHHUs OT yrjia MaJeHus): IJIaHUpOBaTh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (UKCHUPOBATh peE3yJabTaThl MOJY4EHHOU
3aBUCHUMOCTH (PU3MYECKUX BEJIUWYMH B BHUJAE TaONMIl U IpaduKoB, AeiaTh BBIBOJBI MO PE3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYMH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tella
IIpU PaBHOYCKOPEHHOM JBM)KEHHMM, YCKOpPEHHE CBOOOJHOTO TaAeHus, >KECTKOCTb MPYKUHBI,
KO3 (UIIMEHT TpEeHUs CKOJBXKEHHsS, MEXaHWyeckas pabdoTa W MOIIHOCTb, YacTOTa U TEpUOJ]
KoJieO0aHUi MaTeMaTUYeCKOro U MPY)KMHHOIO MasTHUKOB, ONTHYECKas CHJia COOMpAIOLIeH JIMH3HI,
paavoaKkTUBHBIN (DOH): IJIAHUPOBATH H3MEPEHUs, COOMpPATh OSKCIEPUMEHTAIBbHYIO YCTAaHOBKY U
BBITIOJTHATh M3MEPEHHUs, CIeays MPEUTIOKEHHOW HWHCTPYKIMH, BBIYUCISATH 3HAYCHHWE BEIMYWMHBI H
aHAJIM3UPOBATH MOJIYUYECHHbIE PE3YNIbTaThl C YUETOM 3aJJaHHOMN MOTPEITHOCTH U3MEPEHUN;

coOnroaTh MpaBuila TEXHUKU OE30MAaCHOCTH NMpH paboTe ¢ 1ab0paToOpHBIM 000PYIOBAHHEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKM U3Y4YEHHBIX (U3MUECKMX MoJeNnel: MaTepuanbHas TOoYKa,
a0COJIIOTHO TBEPJOE TEJO, TOUEYHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 51/1pa;

XapaKTepU30BaTh MPUHLUINBI JCHCTBUA HM3YyYEHHBIX NPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OMOPOH Ha UX ONHUCAHMA (B TOM YUCIIE: CHUAOMETD, JaTUUKHU MOJIOKEHUSI, PACCTOSIHUSA U YCKOPEHHH,
pakeTa, 3XO0JIOT, OYKH, IEPUCKOII, (oToanmapar, ONTUYECKHE CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP,
Kamepa BuibcoHa), ucnosib3ys 3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOAMMBIE
¢bu3nyeckne 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKHM M3Y4YEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOLIECCOB IPU PEIIEHUH Y4eOHO-IPAKTUYECKUX
3ajay, ONTUYECKUE CXEMBbl I MOCTPOEHHS H300pakeHUH B IJIOCKOM 3epKaje M coOuparouieit
JIMH3E;

IPUBOAUTH NIPUMEPHl (HAXOAUTh HMH(GOPMALMIO O MPUMEpax) MPaKTHUECKOIO HCIOJIb30BAHUS
(¢bu3n4ecKuX 3HaHUN B MOBCEIHEBHOW KHM3HM Ui oOecredeHus 0e30MacHOCTH IpU OOpalleHuu ¢
npubopaMu M TEXHMYECKHMMM YCTPOMCTBAMH, COXpPAaHEHMs 3/10pOBbS U COONIONEHHS HOPM
9KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIEH Cpejie;

OCYILIECTBIIATh MOUCK MHPOpPMALUU (U3NUECKOTo coaep:kaHus B MIHTepHeTe, caMOCTOATENbHO
(dbopMynupys IOMCKOBBIM 3ampoc, HAaXOAUThb IYTH OIPEeNIeHUs] JIOCTOBEPHOCTH IOJTy4e€HHOU
nH(GOpMaLUY HAa OCHOBE UMEIOLIUXCS 3HAHUN M TONOJHUTEIbHBIX UICTOYHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHUM Y4YeOHBIX 3aJaHUi HAy4yHO-TIONMYJISPHYIO JIUTEpaTypy
($U3nYecKoro coJiepkKaHus, ClpaBOYHbIe MaTepualibl, pecypchl ceTh MHTepHeT, BiajeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCBbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE WH(pOpMalUU U3
HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJIEpXKaHUs, MyOIMYHO NPEACTaBIATh Pe3yabTaThl
MIPOEKTHON WJIM MCCIIEeI0BATENbCKON JEATENIbHOCTH, NMPH 3TOM I'PaMOTHO HCIMOJIb30BaTh M3y4E€HHBIN
MOHATUHHBIN anmapar U3y4aeMoro pasjena (PU3MKU U COIMPOBOXK/IATh BBICTYIUIEHUE MPE3EeHTAIMEN ¢
y4€ToM 0COOEHHOCTEH ayJJUTOPUN CBEPCTHUKOB.
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TemaTuueckoe IJIAHUPOBAHHUE C ONIPEACTICHUEM OCHOBHBIX BUIOB y‘lCﬁHOﬁ ACATCJIBbHOCTH

HaumeHnoBanue pa3ieiioB u
TeM y4eOHOro nmpemera

Koua-Bo ua-
CcOoB

Conepxanue

OcHOBHbIE BHIbI JI€SITEJIbHOCTH

7 Knacc

Pa3nes 1. @usuka u ee pojib

B NIO3HAHUH OKPYKAKIIECro Mupa

®du3nka — HayKa 0 Ipupoae 2 ®duszrka — HayKa o npupoe. SABnenHus npuposl. | BeisiBinenue paznuuuii Mexay GU3NYECKUMU U XH-
duznyecKue sIBICHUS: MEXaHUYECKUE, TETJI0- MUYECKHMMU MpeBpallieHusMu. PaciosHaBanue u
BbI€, 2JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE, KJaccupukanus GU3NYECKUX SBJICHUN: MEXaHUYe-
3BYKOBBIE CKHUX, TEIJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U
cBeToBbIX. Habmroienne u onucanue Gu3nIecKux
SIBJICHU
OuznyecKue BEININHBI 2 Ouznyeckue BennyuHbl. M3mepenne pusnue- Omnpenenenne UeHbl eIeHUs IIKaIbl U3MEPHUTEIb-
ckux BenuuuH. @uznueckue npudopsl. [lorpem- | Horo nmpubopa. M3mepenne TMHEHHBIX pa3MepoB Tell
HOCTb U3MepEeHNI MeX1yHapoaHas cCucTeMa Y IIPOMEKYTKOB BPEMEHH C YUETOM MOTPELIHOCTEN.
€ IMHUILL N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
H3mepenue TemriepaTypsl IpHA MOMOIIH KAJKOCT-
HOT'0 TEpMOMETpaA U JaT4MKa TeMIeparypsl. Beimor-
HEHME TBOPYECKHUX 3aJJaHUH 10 MOMCKY CIIOCOO0B
U3MEPEHUs] HEKOTOPBIX (PU3MUECKHX XapaKTEPUCTHUK,
Harpumep, pa3MepoB MajlbIX 00BEKTOB (BOJIOC, IPO-
BOJIOKA), YIAJEHHBIX 00BEKTOB, OOJILIITUX PACCTOSI-
HU, MaJbIX IPOMEXYTKOB BpeMeHHU. O0cyxaeHue
IpeJIaraeMblX clocoooB
EcTtecTBeHHOHAy4YHBIN METOJ 2 Kak ¢u3uka u apyrue ecrecTBeHHbIE HayKH U3y- | BbIaBMO)KEeHUE rUNOTE3, 0OBSACHSIOMUX IPOCTHIE SIB-

IIO3HAaHHUA

yaroT npupoay. EcrecTBeHHOHaYyYHBI METO[T
Mo3HaHUS: HAOII0AeHNE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT
10 TIPOBEPKE TUII0TE3, 00BICHEHUE Ha0II01ae-
Moro siBineHus. Onucanne puandeckux BICHUI
C TIOMOIILIO MOIEIeH

JICHUs1, HAllpUMeEp: — 0YeMY OCTaHABIIMBAETCS JIBU-
JKyIIeecs M0 TOPU30HTAIBHONM MOBEPXHOCTH TEJIO; —
MOYEMY B JKapKYIO [IOr0Jly B CBETJION OAEK]IE MPO-
XJIaJiHeH, yeM B TéMHOU. [Ipennoxkenne crmoco6oB
npoBepku runotes. [Ipoenenune ncciaeq0Banus 1o
npoBepke Kakoinnbo runotessl. [locTpoenue mpo-
cTeHmux mMojeneit Gu3nuecKux sBICHUH (B BUIE
PUCYHKOB HMJIM CX€M ), HallpuMep NaJICHHEe MPeIMeTa;
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IpSMOJINHEIHOE paclpOCTPaHEHUE CBETa

Hroro no pazneny

6

Pazjean 2. IlepBonavanbHble

CBEC/ICHUS 0 CTPOCHUH BEIIECTBA

CtpoeHue BemecTBa 1 CrpoeHue BeliecTBa: aToMbl M MOJICKYJIBI, HX Habmronenne u uHTEpIIpETaIHsl OBITOB, CBHIC-
pasmepbl. OnBITH, TOKa3bIBAIONINE TUCKPETHOE | TEIBCTBYIOMIMX 00 aTOMHO-MOJIEKYJISIPHOM CTpoOe-
CTPOCHHE BEIECTBA HUH BEUIECTBA: OIBITHI C PACTBOPEHUEM PA3ITUYHBIX
BemiecTB B Boje. OleHKa pa3MepoB aTOMOB M MOJIe-
KYyJI C UCTIOJIb30BaHueM ¢oTorpaduil, HOTYyIEHHBIX
Ha aTOMHOM CHJIOBOM MuKpockorie (ACM) — mabo-
paTopHas pabota o teme: «OlieHKa TuaMeTpa aTo-
Ma METOJIOM Ps0B (C UCIOJIb30BaHUEM (hOTOTpa-
¢uit)». OnpeneneHue pa3sMepoB MaJIbIX TE
JIB>KeHME U B3aUMO/ICH- 2 JIBmxenne gacTuil BeniectBa. CBs3b CKOPOCTH HabGmronenue u o0bsicHeHrEe OPOYHOBCKOTO JIBHKE-
CTBH€ YAaCTHI] BEIIECTBA JIBYDKEHUS YacTHII ¢ TeMmepaTypoil. bpoyHos- Hus u sienerns quddysun. [Iposenenne u oObsIcHE-
ckoe nBwkeHue, muddysus. Bzaumoneiicreue HUE OTBITOB MO HAOIFOIEHUIO TETUIOBOTO paCIIUpe-
YacTHUIl BEIIECTBA: MPUTSHKEHHUE U OTTaJIKMBaHue | HUS ra3oB. [IpoBeneHune u 00bsiCHEHUE ONBITOB MO
00HapYKEHHIO CUJT MOJIEKYJISIPHOTO TPUTSHKEHUS U
OTTAJIKUBAHUS
ArperaTHbI€ COCTOSIHUS Be- 2 ArperaTHbl€ COCTOSIHUS BEILIECTBA: CTPOEHUE Omnwucanue (C UCIOJIb30BaHHEM MPOCTHIX MOJIEIICH )
iecTBa ra3oB, JKUJKOCTEH U TBEPIBIX (KpUCTaLTNYe- OCHOBHBIX Pa3IMuuii B CTPOCHUH I'a30B, KUIKOCTEN
CKuX) Ten. BzaumocBs3b Mex 1y cBOWicTBaMU u TBEPABIX Tell. OOBbsACHEHUE MaJIO C)KUMAEMOCTH
BEIIECTB B Pa3HbIX arperaTHhIX COCTOSHUSX U UX | JKUJKOCTEH U TBEPABIX Tel, OOJIBIION CKUMAaEMOCTH
aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcobeHHo- | ra3oB. O0bsicHeHue coxpaHeHus: GopMbl TBEPABIX
CTH arperaTHbIX COCTOSIHUNA BOJIbI TeJ U TeKy4ecTH >kuakocTu. [IpoBeneHue oneIToB,
JOKA3bIBAIOLINX, YTO B TBEPJOM COCTOSIHUU BOJIbI
YaCTHUILIBI HAXOJATCS B CPETHEM JaJIbIle APYT OT
npyra (IUIOTHOCTh MEHBIIIE), YeM B JKHUJIKOM. YcCTa-
HOBJICHHE B3aMMOCBSI3H MEXKIY OCOOCHHOCTSIMH ar-
peraTHbIX COCTOSTHUI BOJIbI U CYIIIECTBOBAHHEM
BOJHBIX opranu3zMoB (MC — 6uonorus, reorpadus)
HToro no pazneny 5

Pa3ngen 3. /IBu:xeHHe M B3aUMO/IeliCTBHE TeJl

MexaHn4ecKoe JBIKEHHE

3

‘ MexaHn4ecKoe JIBIKEHHE. PaBHOMCpHOG n HC-

HccnenoBanue PaBHOMCPHOT'O ABHUKCHU S, OIIPECAC-
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paBHOMepHOE JBHkeHUE. CkopocTb. CpenHss
CKOPOCTh IIpY HEPABHOMEPHOM JBMKEHUU. Pac-
Y€T IIYTU YU BPEMEHU JBUKCHUSA

JeHue ero npusHakos. Habmronenne nepaBHomMep-
HOTO JIBWYKEHUS U OIPEIEIIEHNE €r0 OTIAMYUN OT
pPaBHOMEPHOTO JBHKeHUs. OnpeieieHue CKOpoCTH
PaBHOMEPHOTO JIBM)KEHUS (ILIapHKa B )KUJIKOCTH,
MOJICITH JICKTPUUYECKOTO aBTOMOOWIIS U T.11.). Ompe-
JIeJIEHUE CPEHEN CKOPOCTH CKOJIbKEHUS OpycKa
WJIM IIapUKa 110 HAaKJIIOHHOM Iutockocty Pemenue
3a/1a4 Ha ONpe/esIeHNe MyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOTO JIBIKEHUs. AHaIu3 rpadukoB 3aBu-
CUMOCTHU ITyTU U CKOPOCTH OT BPEMEHU

HNuepius, Mmacca, IIIOTHOCTh

SIBnenue nHepuMu. 3aKoH HHepUUU. B3anmo-
JENUCTBHE TEJ KaK IPUYNHA U3MEHEHUS CKOPO-
CTH JBWXEHUS Tel. Macca Kak Mepa HHEPTHOCTH
tesa. [InotHocTh BemecTBa. CBsA3b MIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IUHHIIE 00BbEMa Be-
niecTBa

OObscHEHHE M MPOrHO3MpOBaHHUE SBJICHUH, 00y-
CJIOBJICHHBIX WHEPIMEH, HAIPUMED, YTO MPOUCXOIUT
MIPU TOPMOKCHHUH WJIM PE3KOM MaHEBpE aBTOMOOH-
751, TIOYeMy HEBO3MOXXHO MTHOBEHHO IPEKPATUTh
IBIDKEHUE Ha BEJIOCUIIE[E MM caMOKaTte W T. I.
[IpoBeneHue M aHAIN3 OMBITOB, IEMOHCTPHUPYIOITUX
W3MEHEHNE CKOPOCTH JBWIKCHHUS Tella B PE3YJIbTATEe
JIEWCTBUA HAa HEro Jpyrux ten. Pemenuwe 3amad Ha
OTIpe/ieJICHNEe MacChl TeJla, ero 00bEMa U IMIIOTHOCTH.
[IpoBeneHue M aHAIN3 OIBITOB, IEMOHCTPHUPYIOITUX
3aBUCUMOCTDH U3MEHEHUSI CKOPOCTH Teja OT €ro Mac-
Chl TP B3aUMOJCHCTBUHU Tel. M3MepeHne Macchl
Teja pa3IudHbIMH criocoOamu. OmnpeseneHue mioT-
HOCTH TeJIa B pe3y/bTaTe M3MEPEHHUs €ro MacChl U
00BéMa

Cuna. Bune! cun

14

Cuna xak XxapakTepHCTHKa B3aUMOJEHCTBHUS TEIl.
Cuna ynpyrocru u 3akoH I'yka. 3mepenue cu-
JBI C TIOMOIIBIO TMHAMOMeETpa. SIBieHue Tarore-
HUs ¥ cuia TsbkecTd. Cuila TSHKECTH Ha IpYrux
ianerax. Bec tena. Hesecomocts. Cnoxenue
CWUJI, HAIIPABJIEHHBIX 110 OJHOM IpsAMON. PaBHoO-
nevicreyromas cwil. Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHHE NOKosA. TpeHue B npupo-

N3yueHue B3aMMOICHCTBHS KaK PHUUUHBI U3MEHE-
HUS CKOPOCTH Tela iy ero aedgopmanuu. Onuca-
HUE pealibHbIX CUTYyallui B3aUMOICHCTBHS TEJI C
HOMOIIBIO MOJIeNIell, B KOTOPBIX BBOJAUTCS MOHSTHE
U U300paxkeHne CUiIbl. M3yueHue cuibl ynpyrocTy.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
YJUIMHEHUs] pE3MHOBOTO IIHYPA I MPY>KUHBI (C
NOCTpOEHHEM Tpaduka). AHAIN3 NPAKTHUECKUX CH-

23




J€ 1 TCXHHUKC

Tyaluid, B KOTOPBIX MPOSIBIISIETCS JEUCTBUE CUJIIbI
yOpyroctu (ynpyroctb mMsida, KpoCCOBOK, BETOK Jie-
peBa u p.). AHaJIu3 CUTyallui, CBA3aHHbIX C SIBJIE-
HueM TaroTeHus. OObSICHEHHE OPOUTATILHOTO JIBH-
JKEHUS TJIAHET C UCTIOJIb30BAaHUEM SIBJICHUS TATOTE-
HUS ¥ 3aKOHA nHepuuu. Mzmepenue Beca tena ¢ mo-
MOIIbI0 TuHaMoMeTpa. OO0CHOBaHUE ATOTO CIIOCO0a
HU3MEPCHHUS.

AHanu3 ¥ MOJIEJTUPOBAHKE SIBJICHHUS HEBECOMOCTH.
DKCHEepUMEHTAIBHOE MOTyYeHUE TTpaBuiIa CIOXKe-
HUSI CUJI, HAITPABJIECHHBIX BJIOJIb OJHOW MPSIMOIA.
OnpeneneHne BEITNYMHBI PABHOICUCTBYIOIIEH CHIL.
N3y4yenue cuibl TpEHUS CKOJTBKEHUS U CUITBI TPe-
HUs okos. MccnenoBanme 3aBUCUMOCTH CHITBI TPe-
HUS OT CHJIBI JIABJICHUS M CBOMCTB TPYIIUXCS TO-
BEPXHOCTEU. AHAIN3 MPAKTUYECKUX CUTYaINH, B
KOTOPBIX MPOSBIIAETCS IEUCTBUE CUIIBI TPEHHUSI, HC-
MOJIB3YIOTCSL CIOCOOBI €€ YMEHBIICHUSI UITH YBEITH-
yeHHs (KaTaHHUe Ha JIbDKaxX, KOHbKaX, TOPMOYKEHHE
aBTOMOOWIISI, UCIIOJIb30BaHKE TIOJIIUITHUKOB, TIa-
BaHUE BOJHBIX )KHBOTHBIX U J1p.). Pernienue 3agau ¢
UCI0JIb30BaHuEM (HOpMYI 7Sl pacyéTa CUJIbI TSXKe-
CTH, CWJIbl YIIPYTOCTH, CUJIbI TPEHUS

Wroro no pazneny
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Pa3znea 4. /laByienne TBEPABIX TeJl, ;)KMJAKOCTEH U ra3oB

Jasnenue. [lepenaua nasie-
HUS TBEPJBIMU TEJIAMM, KU1~
KOCTSIMH U Ta3aMH

3

Hasnenue. CriocoObl yMEHbIICHUS U YBEJINYE-
HU aBieHus. [laBnenue raza. 3aBUCHMOCTh
JlaBlieHUs raza oT 00béMa, Temnepatypsl. Ilepe-
Jlaya JIaBJIeHus TBEPIBIMU TEIAMU, KUAKOCTIMU
u ra3zamiu. 3akoH [lackans

AHanu3 1 00bSICHEHHE OTIBITOB U MPAKTUYECKUX CH-
Tyaluid, B KOTOPBIX MPOSBISETCS CUJIa IaBICHHUS.
O6ocHoBaHuE cIOCOOOB YMEHBIIICHUS U yBETIHYE-
HUS AaBiieHus. M3yueHue 3aBUCUMOCTH JaBJICHUS
rasa ot o0béma u Temnepatypsl. Mzydenune ocoben-
HOCTEH nepeaun JaBieHHs TBEPABIMU TellaMH,
KUAKOCTSIMU U Tazamu. OO0CHOBaHUE Pe3yIbTaTOB
OTIBITOB OCOOEHHOCTSIMU CTPOEHUS BEIIECTBA B
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TBEPAOM, JKHJIKOM U ra3000pa3HOM COCTOSIHUSX.
DKCHepuMEHTaIbHOE JI0Ka3aTeNbCTBO 3akoHa [ac-
kays. Pemenne 3amayu Ha pacuér qaBiaeHus TBEPIOTO
TeIa

JlaBiaeHue KUAKOCTH

3aBUCUMOCTb JIaBJICHUS KUJIKOCTH OT IIIyOUHBI.
[IHeBMaTnyeckne MalMHLL. ['HapOCTaTHYECKUM
napajnokc. Coobmmaroniuecs cocynsl. ['uapasiu-
YECKUE MEXaHU3MBbI

HccnenoBanne 3aBUCUMOCTH JaBJIEHUS KUIKOCTH
OT ITyOWHBI TIOTPY)KEHUS U TUIOTHOCTH JKHJIKOCTH.
Hab6mronenue n 00bICHEHHE THIPOCTATUYECKOTO
napajgokca Ha ocHOBe 3akoHa [lackana. 3yyenue
COOOIIAIOIUXCS COCYAOB. Perienne 3a1a4 Ha pacuér
JaBleHUs KUIKOCTH. OObsICHEHUE TTPUHITUIIA JICH-
CTBUS THIPABIIMUYECKOTO TIPecca, THEBMATHICCKUX
MalIvH. AHAJIA3 U 00bSICHEHUE TIPAKTUYCCKUX CUTY-
arui, IEMOHCTPUPYIOIIMX TPOSBICHHUE JTABJICHHS
JKUJKOCTHU U 3akoHa [lackans, Hampumep mpoIieccoB
B OpraHu3Me IPHU TITyOOKOBOTHOM HBIPSIHAN

ATtMocdepHoe naBiIeHUE

AtMocdepa 3emnn u aTMocepHOE TaBICHUE.
[IpuymHBI CyliecTBOBaHUS BO3AYIITHOM 000J10Y-
ku 3emiau. OnbiT Toppuuennu. U3mepenue at-
Moc(epHOTO AaBlieHUs. 3aBUCUMOCTh aTMO-
chepHOro JaBieHUs OT BHICOTHI HaJl ypOBHEM
mops. [TpuGops! 11t usMepenus: atMmochepHoro
JaBJICHUS

DKCcnepuMeHTaIbHOE 00HApY)KeHHE aTMOCHEPHOTO
JaBJIeHUs. AHAINU3 U 0OBSICHEHUE OIBITOB U MpaK-
THUYECKUX CUTYallUi, CBSI3aHHBIX C JEHCTBUEM aTMO-
cthepuoro naBneHusi. OObsICHEHUE CYITIECTBOBAHMS
aTMocdepsl Ha 3emiie 1 HEKOTOPBIX IUIAHEeTaX WU
e€ oTcyrcTBUA Ha Apyrux miuaHerax u Jlyne. O6bsc-
HEHUE U3MEHEHHS INIOTHOCTH aTMOC(EPHI C BBICO-
TOM U 3aBUCUMOCTH aTMOC(HEPHOT0 JaBJICHUS OT
BbICOTHI. Pemienue 3aia4 Ha pacuér arMochepHoro
nasienus. M3ydeHue ycrpoiictBa Gapomerpa-
aHepoua

JlericTBHE JKUAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX TEJIO

HeﬁCTBHe KHAKOCTH M I'a3a Ha HOFPY)KéHHoe B

HUX Teno. BeITankuparomas (apxumenoBa) cuia.

3akon Apxumena. [InaBanue ten. Bo3ayxormna-
BaHHE

DKcrepuMeHTaIbHOE OOHApY)KEHUE NeHCTBUS KU~
KOCTH M T'a3a Ha MOrpy>kEHHOE B HUX TeJo. Onpene-
JICHUE BBITAIKMBAIOIICH CUIIbI, IEHCTBYIOIIECH HA
TeJOo, IOTPYKEHHOE B )KUIKOCTh. [IpoBenenue u 06-
CYXKJICHUE OIIBITOB, JIEMOHCTPUPYIOLIUX 3aBUCH-
MOCTb BBITAJIKHUBAIOIIEH CUIIBL, IEUCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT 00bEMa MOTpyKEHHOH B KU~
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KOCTb YaCTH TEJIA U OT INIOTHOCTH JKUJIKOCTH. [Ipo-
6epKa He3a8UCUMOCIU 8bIMANKUBAIOWEl CUbL, Oeli-
cmeyrowel Ha mejo 6 JCUOKOCMU, On MACCbl mead.
HccenenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT
00BbEMa NOrpyKEHHOM B JKUJIKOCTh YacTH Tena. Pe-
LIEHME 3a/1a4 Ha IPUMEHEHNE 3aKOHa ApxXuMena u
ycioBus 11aBaHus ten. Konctpynposanue apeo-
MeTpa WM KOHCTPYUPOBAHME JIOJKHU U ONIPEICIICHHE
€€ rpy30n0bEMHOCTH

Hroro no pazneny
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Pa3nes 5. PaGora u MomHoCTh. JHEprus

PaGora 1 MOImHOCTE

4

Mexannueckas pabota. MomHoOCTb

DKCIEPUMEHTAIBHOE OINPECIICHNE MEXaHUIECKON
pabOTHI CHITBI TSDKECTH TIPH TMAICHUH TEJ1a U CUJTBI
TPEHUS NIPU PABHOMEPHOM TIEPEMEIICHUH TeJIa T0
TOPU30HTAIBHOM MOBEPXHOCTH. PacyéT MonHOCTH,
pa3BUBAEMOM MPHU MOIBEME M0 JIeCTHHIIE. Perenne
3aJa4 Ha pacu€T MexaHM4ecKon paboThl U MOIITHO-
CTH

[IpocThie MeXaHU3MBbI

[IpocThie MeXaHU3MBI: phIyar, OJIOK, HAaKJIOHHAs
1ockocTh. [IpaBuiio paBHoBecus peruara. [Ipu-
MEHEHHE MpaBuiia paBHOBECHS ppluara K OJI0Ky.
«3onotoe mpaBuwiio» mexanuku. KITJI mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE

Onpenenenne BRIMTPHIIIA B CHJIE TPOCTHIX MEXa-
HU3MOB Ha MpUMEpPE pbluara, MOJBHKHOTO U HEIO-
JIBMIKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH. Mcce-
JIOBaHUE yCIIOBHsI paBHOBecHs pbryara. O0Hapyxe-
HUE CBOMCTB MPOCTHIX MEXaHU3MOB B Pa3IUYHbIX
WHCTPYMEHTAX U MPHUCTIOCOOICHUSX, UCIIOIh3YEMbIX
B OBITY U TEXHUKE, & TAKXKE B )KUBBIX OpraHU3Max.
DKCIepUMEHTAIIBHOE JI0KA3aTeJIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUH TIPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ[ naknonHo# miockoctu. Pere-
HUE 3a]1a4 Ha IPUMEHEHHUE MpaBuia paBHOBECHS
prruara u Ha pacu€r KIIJI

Mexanuueckas SHEPrusa

Mexanuueckas sHeprusi. Kunernueckas u mno-
TEeHUMaNbHas 3Heprus. [IpeBpaiienne ogHOTO
BHJIa MEXaHUYECKOM PHEPTUU B IPYTrou. 3aKOH

SKCHepI/IMeHTaHBHOG ONpCACIICHUEC USMCHCHUS KU~
HETUYECKOM M MOTCHIIUAIbHOM OHEPTrUu TCJia Ipr
€ro CKaThIBaHUHU 110 HAKJIOHHOM IIJIOCKOCTH. cDOpMy—
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COXPAaHCHUSA SHCPIruh B MECXaHHUKE

JMPOBAaHUE HA OCHOBE UCCIIEI0OBAHUS 3aKOHA COXpa-
HEHUSI MexaHudeckoii sHepruu. O0CcyxaeHue rpa-
HUI MPUMEHUMOCTH 3aKOHA COXPAaHEHUSI SDHEPTHUU.
Pemenue 3aa4 ¢ UCIoJIb30BaHUEM 3aKOHA COXpa-
HEHUSI SHEPTUN

Wroro no pazgeny 15
O011ee KOJIMYECTBO YACOB 68
10 mporpamMme
8 Knacc
Pasznea 1. TenyioBble siBJIeHUS
CtpoeHnue u CBOICTBA Bele- 7 OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- HabGmronenue n nHTEpIIpETaIMs ONBITOB, CBUIE-

CTBa

KHHETUYECKOW TEOPUHU CTPOCHHUS BEIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTIBITHI,
TTOITBEP K IAIOIIINE OCHOBHBIE TIOJIOKEHHS MOJIe-
KYJISIpHO-KUHETHYECKOM Teopun. Monenu TBEp-
JIOTO, )KHJIKOTO ¥ Ta3000pa3HOT0 COCTOSIHUN Be-
miectBa. Kpucrammmueckue u amopdHbie Tena.
OObsicHEHNE CBOMCTB Ta30B, KHUIKOCTEH U TBEP-
JIBIX T€JI Ha OCHOBE MOJIOKEHUI MOJICKYJISIPHO-
KUHETHYeCKOM Teopruu. CMauMBaHUE U KamuJi-
JsipHBIC ABJIEHUA. TeroBoe pacuiupeHre 1 cxka-
THE

TEIBCTBYIONIUX 00 aTOMHO-MOJICKYJISIPHOM CTPOE-
HHUU BCHICCTBA: ONBITEI C pACTBOPCHUEM PA3JIMYHBIX
BEIIECTB B BOJIe. Pemenue 3a1a4q o OICHUBAHHIO
KOJIMYECTBA aTOMOB HJIA MOJICKYJI B €MHHIIC 00HE-
Ma BeIecTBa. AHAIN3 TEKCTa JIPEBHUX aTOMHCTOB
(manpumep, pparmenTa nosmsl JIykpernus «O npu-
POJie BEIIEe») C U3JI0KEHUEM 00O0CHOBAHHI aTOM-
HOM TUIOTE3bI (CMBICIIOBOE uTeHKE). OlIeHKa yoe1u-
TEIBLHOCTH ITHX 000cHOBaHU. OOBsiICHEHHE OpO-
YHOBCKOTO JIBW)KCHUS, SIBIICHUS TUGDY3UU U pa3iu-
YHif MEXIy HUIMH Ha OCHOBE TI0JIOKCHUH MOJICKY-
JSIPHO-KMHETHYECKOW TEOPHH CTPOCHUS BEIIECTBA.
OOBsicCHEHHE OCHOBHBIX PA3JIMYMi B CTPOCHHUH T'a-
30B, JKUAKOCTEH U TBEPBIX TEIl C UCIOIH30BAHUEM
MOJIOKCHHUI MOJICKYJISIPHO-KUHETHYECKOW TCOPUU
cTpoeHus BeniecTBa. [IpoBeieHue ONBITOB 110 BhI-
palMBaHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WIIU Ca-
xapa.

[TpoBenenue 1 0OBICHEHNE OIBITOB, IEMOHCTPHUPY-
IOUTUX KalMUJUISIPHBIE SIBICHUS U SIBJICHHE CMadHBa-
Husl. OOBsICHEHUE POJIN KalWJUIAPHBIX SBJICHUN IS
MOCTYTIJICHUSI BOJBI B OpraHu3M pactenuii. Habimro-

27




JICHUE, TIPOBEJICHHE U 00BSICHEHHE OIBITOB TI0
HaOJII0IEHUIO TEIIOBOTO PaCIIUPEHUS ra30B, KU -
KocTeil ¥ TBEPAbIX Tesl. OObSICHEHHE COXPaHEHUS
00bEMa TBEPIBIX TEJl, TEKYUECTH KUIAKOCTH (B TOM
YHClie, Pa3HULIBI B TEKYUECTHU Ul Pa3HbIX KHUJIKO-
cTeil), naBneHus rasa. [IposeneHue onbITOB, JEMOH-
CTPUPYIOLIUX 3aBUCUMOCTD JJaBJICHUS BO3IyXa OT
ero o0bEmMa 1 HarpeBaHus WK OXJIKJIECHUS, U UX
0OBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yueHusl. AHaIIU3 MPaKTUYECKUX CUTYallul, CBSA3aH-
HBIX CO CBOMCTBAMH I'a30B, )KUAKOCTEN U TBEPIBIX
TeN

Tennossle mpoueccsl
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Temneparypa. CBs3b TEMIIEpaTyphl CO CKOPO-
CTBIO TEIJIOBOTO JBWKEHUS YacTULl. BHyTpeH-
Hss SHeprus. CnocoObl N3MEHEHUs! BHYTPEHHEH
SHEpPTruu: Teronepeaaya U coBeplieHue pado-
Thl. Bupl Termmonepenaym: TEmIONPOBOIHOCTD,
KOHBEKIIMS, U3Iy4eHre. KonnuecTBo TemaoThl.
V nenpHasg TEINIOEMKOCTE BellecTBa. 1 ermIoo0-
MEH U TEIJIOBOE PAaBHOBECHE. Y PaBHEHHUE TEIl-
joBoro Gananca. [InaBieHue u oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. Y IeibHas TEIJIOTA
iassienus. [lapooGpa3oBanue u KOHAEHCAIUS.
Ucnapenue. Kunienue. Y aenbHas TemioTa rnapo-
o0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KH-
neHus ot atMochepHoro naBieHus. BiaxxHocTh
BO3/lyXa. DHEprus TOIUIMBA. Y IeJbHas TEIJIoTa
cropanusi. [IpuHIMIIBI pabOTHI TETIIOBBIX BUTA-
teneit KIIJ] remoBoro aurareis. TemioBkie
JIBUTATEIHN M3aLIUTa OKPYKAOLIEH cpesibl. 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUHU B TEILJIO-
BBIX IIPOLIECCAX

OO6ocHOBaHUE TIPABUIT U3MEPEHUS TEMTIEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CITIOCOO0B U3MEPEHUS U
mrkan Temmeparypsl. Habmonenue u oobsacHeHne
OTIBITOB, IEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCH-
HEel SHEPTHH Tejla B Pe3yJbTare TeIyIonepe1add u
paboThel BHEHUX cwil. Habmronenne u oObsicHeHne
OTIBITOB, 0OCY)KJICHHE MPAKTUIECKUX CUTYaITUH, Je-
MOHCTPHUPYIOUTUX Pa3INYHbIC BUBI TETIOTIEPEIAvH:
TEIJIOTIPOBOTHOCTh, KOHBEKIIHIO, U3ydeHue. Hc-
CJICIOBAHME SIBJICHUS TEIIO0OMEHA ITPH CMEIIUBa-
HUHU XOJIOJAHOU W Topsiueit Bojabl. Habmonenue ycra-
HOBJICHUS TEIJIOBOTO PaBHOBECHS MEXTy TOPSUCH U
XOJIOTHOM BoJI0#. OnpenencHue (M3MepeHue) KoJIn-
YeCcTBa TEIJIOTHI, TOJIy4EHHOTO BOJIOM MPH TEII0-
00MEHE C HarpeThIM METATHYCCKUM LIUJTUHIPOM.
Omnpenenenue (M3MepeHne) yaeIbHON TEMI0EMKO-
CTH BellecTBa. Pemenne 3ama4, CBI3aHHBIX C BbI-
YHCIICHUEM KOJIMYECTBA TEILIOTHl U TEII0OEMKOCTH
pu TerIo0O0MeHe. AHANU3 CUTYaIlui IPaKTHYECKO-
I'0 HCIOJb30BaHMS TEIJIOBBIX CBOMCTB BEIICCTB U
MaTepUasoB, HAIPUMeEp, B LIETSX dSHEprocoepexe-
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HUSL: TETUIOM30JIAIINS, YHEProcOepEeraroIne KPhIIiy,
TEPMO-aKKyMYJISATOPHI  T. 1. Habmonenue sBiieHui
WCIIapeHus U KoHaeHcauuu. VccnenoBanue rnpouec-
ca MCIapeHus Pa3IMIHbBIX KUIKOCTeH. OObSICHEHNE
SIBJICHUI UCTIAPEHUS U KOH/ICHCAIIMM Ha OCHOBE
ATOMHO-MOJIEKYJISIpHOTO yueHusi. Habmronenue u
00BsSICHEHHUE TPOIecca KUIICHHS, B TOM YHUCIIE 3aBH-
CUMOCTH TEMIIEPAaTyphl KUTICHUS OT IaBJICHMUSL.
Ornpenenenue (M3MEpeHNE) OTHOCUTEIILHON BIIaXK-
HOCTH Bo3ayxa. HaGmonenue nporiecca miaBaeHus
KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJa.
CpaBHEHHE TIPOIIECCOB TIIABJICHUS KPUCTATUTHYE-
CKHX TEJI M pa3MsTUYCHUS TIPU HarpeBaHUU amop -
HbIX Ten. OnpeneneHue (M3MepeHne) yaeabHOM Tet-
JIOTHI IIaBJIeHus Jibaa. OObSICHEHNE SIBJIIEHUH I1JIaB-
JICHUS U KPUCTAJUIM3alli Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yueHHus. Pemenue 3aaa4, cBsi3aH-
HBIX C BBIYUCIIEHHEM KOJIMYECTBA TEIJIOTHI B ITPO-
eccax TeIIoNepeaauu Mpy IIaBJICHUN U KPUCTa-
JU3al1H, UCIIAPEHNN U KOHJEHCAMN. AHAIN3 CUTY-
alui MpakTUYECKOro IPUMEHEHHUS SIBJICHUH IJ1aB-
JICHUS U KPUCTAJUIM3alU1, HAIPUMED, MOITyYeHUE
CBEPXUYHNCTBIX MATEpUAJIOB, COJIEBAs I'PEIKA U Jp.
Amnanus paboTbl 1 00bSICHEHUE MPUHIUIIA IEHCTBUS
TEIJIOBOTO ABUTaTelsl. BelunciaeHne KoJinuecTa
TEIJIOTHI, BBIJIESAIOIIErOCs IPU CTOPAHUU pa3iiny-
HBIX BUA0B ToruBa, U KIIJ[ nurarens. Ob6cyxmae-
HUE KOJIOTUYECKUX TOCIIEICTBUM UCTIOIb30BAHMS
JIBUraTeseil BHyTPEHHErO0 CrOpaHus, TEIUIOBBIX U

TUAPOIIIEKTPOCTAHIUI
Hroro no paszneny 28
Pasnes 2. DiieKTprYecKHe M MATHUTHBIE SIBJICHUS
DeKTpHUecKHe 3apsbL. 3a- | 8 | Dnexrpusarus Ten. J[Ba poaa snekTpudeckux | Habimio/eHNe U IPOBEICHNUE OTIBITOB M0 YIEKTPH3a-
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PSUKEHHBIE TENa U UX B3au-
MOJIEUCTBUA

3aps10B. B3anMonencTeue 3apsyKeHHBIX TEll.
3akon KynoHa (3aBUCUMOCTb CHIIBI B3aUMO/ICH-
CTBUA 3apsKCHHBIX TCJI OT BEJIMYUHEI 3apsAa0B U
PacCTOSHUS MEXAY TeIaMu). DJIEKTPUUIECKOE
noJie. Hanpsok€HHOCTD 3J1EKTPUUECKOTO MOJIS.
[IpuHIHN cyneprno3unuu 3IEKTPUYECKUX MTOJIEN
(Ha xauecTBeHHOM ypoBHeE). Hocutenu anektpu-
YEeCKHX 3apsI0B. DJIEeMEHTAPHBIN dJIEKTPUIe-
ckuii 3apsa. Crpoenue atoma. [IpoBoHUKY 1
JIMDJIEKTPUKHU. 3aKOH COXPaHEHHsI dJIEKTpHYe-
CKOTO 3apsija

IIUH TEJ P COMPUKOCHOBEHUH U MHIYKIIHEH.
Habmronenue u 00bsicHEHHE B3aUMOICHCTBUS OJJHO-
MMEHHO U Pa3HOUMEHHO 3apsLKEHHBIX Tell. OObsic-
HEHUE MPUHIUIA IeHCTBUSA AeKTpockomna. O0bsc-
HEHHE SIBJICHUH 3JICKTPU3AIIUH IIPH COTIPHKOCHOBE-
HUH TeJ U MHAYKLIUEH ¢ NCTI0Ih30BaHNEM 3HAHUH O
HOCHTEJISAX JIEKTPHUECKUX 3apsIOB B BEIIECTBE.
Pacnio3naBanue u 0ObsICHEHUE SIBICHUH DJIEKTpU3a-
[IUH B IIOBCEIHEBHOM xm3Hu. HalOmroneHne u 006-
SICHEHHE OTIBITOB, HIUTIOCTPUPYIOIINX 3aKOH COXpa-
HEHHS AJIEKTPHUYECKOT0 3apsiia. Habmonenne omnbl-
TOB 10 MOJICITMPOBAHUIO CHJIOBBIX JIMHUH JJIEKTPH-
gyeckoro noist. MiccnemoBanme qeicTBUS dIEKTpUIe-
CKOTO TT0JIsI Ha TPOBOTHUKH ¥ JHIIEKTPUKH

[TocTosIHHBIN 3EKTPUYECKUN
TOK
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DIIEKTPUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS
ANEKTPUYECKOT0 TOKA. VICTOYHMKHU OCTOSTHHOTO
ToKa. JIeHCTBUS AIEKTPUIECKOTO TOKaA (TETIO-
BO€, XUMUYECKOE, MAarHUTHOE). DICKTPUICCKUI
TOK B )KMJIKOCTSIX U ra3aX. DJIeKTpUuecKas Leb.
Cuna Toka. Dnekrpuueckoe Hanpsbkenue. Co-
IPOTUBJICHHE TPOBOJHUKA. Y IEIbHOE COMPO-
TUBJICHUE BellecTBa. 3akoH Oma JuIsl ydacTka
nenu. [locnenoBaTensHoe U NapauieabHOE CO-
eIMHEeHNEe TPOBOAHUKOB. PaboTa 1 MOITHOCTH
3JIEKTpUYECcKOro Toka. 3akoH [xoyns—Jlenua.
DneKTpUUYecKre e U MOTPEOUTENHN IeKTPH-
4yeckoii sHepruu B ObITy. KopoTKoe 3amblkaHue

HabGmronenune pa3nuaHbIX BUIOB IEHCTBUS DIICKTPHU-
YECKOT0 TOKa U 0OHAPY)KCHHUE 3TUX BUJIOB JICHCTBUS
B [IOBCEIHEBHOM n3HN. Ha0aroneHne BO3ZHUKHOBE-
HUS Ta30BOTO pa3psia U JEKTPUUECKOTO TOKA B
xuarkoctd COOpKa M UCIIBITAHUE YJIEKTPUUECKON
IIETH MTOCTOSIHHOTO TOKa. VI3MepeHue CHItbl ToKa
amriepMeTpoMm. MizamepeHue 3JIeKTpUIecKoro Harmpsi-
JKeHUs BoJIbTMETpoM. [IpoBenenne u oObsCHEHHE
OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD AJICK-
TPUYECKOTO COTIPOTUBIICHHUS ITPOBOIHHUKA OT €TI0
JUTHHBI, TIJIOIIA/U TIOTIEPEYHOTO CEUCHHS U MaTEPH-
ana. MccrienmoBanue 3aBUCUMOCTH CHIIBI TOKa, TIPO-
TEKAIOIIETO Yepe3 Pe3uCTop, OT CONMMPOTHBIICHHS Pe-
3UCTOpa M HaNpsDKeHHsI Ha pesuctope. [IpoBepka
TIpaBUJjIa CIIOXKEHUS HANPSHKEHUH TIPH MOCTIeI0Ba-
TEJIbHOM COEIMHEHMH JIBYX pe3ucTtopoB. IIpoBepka
npaBujia JAJig CUIIbl TOKA MPU NapajyIeIbHOM COEIU-
HEHUHU PE3UCTOPOB. AHAIU3 CUTYaIlMil NOCIIEI0BA-
TEJIBHOTO U NMapaJIEIbHOTO COEIMHEHHUS POBOIHU-
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KOB B JIOMAIITHUX 3JIEKTPUUYECKUX ceTsX. Pemenue
3a/1a4 ¢ UCIOoJIb30BaHreM 3akoHa Oma u popmyi
pacyéra >JMEeKTPUYECKOTO COMTPOTUBIICHHS TIPU T10-
CJIEIOBATEIIbHOM Y MapaJIeIbHOM COEIMHEHUN
poBOAHHUKOB. OmpeieneHne padoThl AIEKTpUIe-
CKOT'0 TOKa, ITPOTEKarolero yepes pesuctop. Omnpe-
JIEJICHUE MOIIHOCTH JJIEKTPUUECKOTO TOKA, BBIIEISI-
eMoil Ha pe3ucrope. MccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 JaMIIOUKy OT HAMPSKEHUS Ha HEH.
Omnpenenenue KIIJ1 narpesarens. UcciaenoBanue
npeoOpazoBaHus YPHEPTUU TIPH MOIBEME TPy3a dIIEK-
TpoBurareneM. OObsiICHEHHE YCTPOIICTBa U MPUH-
M1 JIEHCTBUSI IOMAITHUX JIEKTPOHATPEBATEIBHBIX
puoopoB. OOBSICHEHUE PUYNH KOPOTKOTO 3aMBbl-
KaHWS ¥ TIPUHIIATA ISUCTBUS TUTABKUX TTPEIOXPaHU-
Tenel. Pemenue 3a1a4 ¢ UCMOIb30BAHUEM 3aKOHA
Jxoynsa—Jlenna

MarauTHBIC SIBIICHUS

TTocTtossuubie MarauTel. B3anMoaeiicTBue mo-
CTOSIHHBIX MarHuToB. MarautHoe nojie. Mar-
HHUTHOE 10JIe 3eMJIH U €r0 3HAYEHUE )T JKU3HU
Ha 3emsie. OnbIT DpcTega. MarHuTHoe mose
ANEKTPUIECKOTO ToKa. [[puMeHeHune 1eKTpo-
MAarHMTOB B TeXHUKE. JIeHCTBHE MarHUTHOIO
MOJIsl HAa MPOBOJIHKUK C TOKOM. DJIEKTPOIBUT A~
TeJIb IIOCTOSIHHOIO TOKa. Vcnoipb30BaHue 3JIeK-
TpOJBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIIOpTE

HccaenoBanyue MariuTHOrO B3auMOIEUCTBUS I10-
CTOSTHHBIX MarHuTOB. M3ydeHre MarHuTHOTO TOJIs
MOCTOSTHHBIX MAarHUTOB TPH UX OOBEAMHEHUH U Pa3-
nejieHun. VccienoBanye MarHUTHOIO B3auMMOICH-
CTBHSI TIOCTOSIHHBIX MarHuTOB. M3y4eHre MarHuTHO-
T'0 TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bEIUHE-
HUU U pa3aeneHuu. [IpoBeneHne onpITOB MO BU3ya-
JIU3AIMH TI0JIs1 TOCTOSTHHBIX MarHuToB. M3yueHue
SIBJICHUS HaMarHU4YMBaHUA BelecTBa. Mccnenosa-
HUE JEHCTBUS AICKTPUIECKOTO TOKAa HA MarHUTHYIO
ctpenky. [IpoBeeHne onbITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD CHJIBI B3aUMOJICUCTBUS KAaTYIIKHU C TO-
KOM U MarHuTa OT CUJIbI M HAIIPABJIEHUs TOKA B Ka-
TyIIKE. AHAJIN3 CUTYallMi TPAKTUYECKOTO ITpUMe-
HEHUS DJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
yCTPOICTBaX, MPOMBIIUICHHOCTH, MeAuInHE). 13y-
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YEHUE ACUCTBUSA MAarHUTHOTO I10JI HA ITPOBOJIHUK C
TOKOM. M3ydeHue nelcTBus auiekTpoasurarens. 13-
Mepenne KIIJI aimekTpoaBuraTenbHONM yCTAaHOBKH.
Pacno3naBaHue U aHaM3 pa3IMYHBIX TPUMEHEHUN
AIIEKTPOABHUTraTENeH (TpaHCTIOPT, OBITOBBIC YCTPOi-
CTBa U JIp.)

DneKTpoMarHuTHas HHIYK- 4 Omnbrter @apages. SIBneHne AMEKTPOMArHUTHON | OTIBITHI 11O UCCIIEIOBAHUIO SIBJICHUS AJIEKTpOMAr-
s unnaykiuu. [Ipasusno Jlenna. Dnekrporeneparop. | HUTHOM WHIYKIIUU: UCCIEA0OBaHNE U3MEHEHHIA 3HA-
CriocoObI MOTYYSHUS HIIEKTPUUECKON SHEPTUU. | YCHUS U HAIpaBJICHUS UHIYKIIMOHHOTO TOKA
DNEeKTPOCTAHIIUHA Ha BO3OOHOBIISIEMBIX UCTOY-
HUKaX SHEPTHHI
Wroro mo pazueny 40
OO01ee KOJTUYECTBO YaCOB 68
1o nporpamMme
9 knacc
Pa3nen 1. Mexanuyeckue siBJICHUSA
MexaHnueckoe JBH)KEHUE U 10 Mexanudeckoe ABUKeHUE. MaTtepuanbHas To4- | AHaIM3 UM OOCYXKJEHUE Pa3IMYHBIX MPUMEPOB Me-

CIIOCOOBI €r0 OIMMCAHUSA

ka. Cucrema orcuéra. OTHOCUTEIHHOCTh MEXa-
HHUYECKOTO JIBYKCHHsI. PaBHOMEpHOE MPpsSMOITH-
HeiHoe ABxkeHne. HepaBHOMepHOE npsiMOITH-
HelHoe ABmwkeHue. CpeTHss 1 MTHOBEHHAs CKO-
POCTh TeJIa MPU HEPAaBHOMEPHOM JIBH)KCHUH.
Yckopenue. PaBHOycKOpEHHOE MPSIMOJUHEHHOE
nerxenue. CBooonHoe nanenue. OneITe! I amu-
nesi. PaBHOMepHOE JBM)KEHHE TIO OKPYKHOCTH.
[lepuon u yactora oOpaieHus. JluneitHas u yr-
JoBasi ckopoctu. LleHTpocTpeMuTeNnbHOE YCKO-
peHue

XaHu4eckoro apmkeHus. OOCykIeHHe TpaHuIl PH-
MEHHMOCTH MOJCIH «MaTepuaiibHas To4ka». Omwu-
CaHHe MEXaHWYECKOTO JIBUKCHUS Pa3IMYHBIMU CIIO-
cobamu (ypaBHeHHWe, TaOimima, rpaduk). AHaIU3
KU3HEHHBIX CUTYalluil, B KOTOPBIX MPOSIBISETCS OT-
HOCHUTEJILHOCTh MEXaHUYECKOTO JBIKeHHs. Haluro-
JICHUE MEXaHWYECKOTO JBIKCHHS TeJla OTHOCHTENb-
HO pa3HbIX Tes oTcuéra. CpaBHEHUE TyTEeH U TPaeK-
TOPUI JBMXKEHUSI OJHOTO M TOTO JK€ TeJla OTHOCH-
TEJIBHO Pa3HbIX TeJl 0Tcuéra. AHaiu3 Tekcra ['amu-
Jest 00 OTHOCUTEIBHOCTH JIBHIKEHHS, BBIITOJHECHHE
3aJ]aHui TI0 TEKCTY (CMBICIOBOE uTeHue). Onpene-
JIeHHEe cpe/iHell CKOPOCTH CKOJIBKEHUs Opycka Win
JIBIDKSHHMS IIapUKa M0 HAKJIOHHOM IUIOCKOCTH. AHa-
a3 U oOcyxJaeHue Ccrnoco0oB MNpUOIMKEHHOTO
OIpeieIeHUs MTHOBEHHOM ckopocTu. OnpeneneHue
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CKOPOCTH PAaBHOMEPHOTO [BIDKEHHS (IIapuka B
KUJKOCTH, MOJCIN JJIEKTPHUECKOTO aBTOMOOWIIS |
T. 1.). Onpenenenue myTH, TPOUIEHHOTO 3a JIAaHHBII
MIPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa 1o rpadu-
Ky 3aBHCHMOCTH IIyTH PaBHOMEPHOTO JIBHXKEHHS OT
BpeMeHHu. OOCyXJeHHUE BO3MOXHBIX MPUHIIUIIOB
JeNCcTBUS MPUOOPOB, U3MEPSIOUINX CKOPOCTh (CIH-
JIOMETPOB). Brramciienne myTu U CKOPOCTH MPHU PaB-
HOYCKOPEHHOM TPSIMOJIMHEHHOM JIBIDKCHUHW TeJa.
OnpeneneHne MPOWIEHHOTO IYTH € YCKOPCHUS
JBYKEHUS TeNa 0 TPauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO  TPSIMOJUHEHHOTO  JIBHYKCHHUS
TeJIa OT BPEMEHH.

Ilposepka eunome3swvi: eciu npu pasHOyCKOPeHHOM
ogudcenuu 6e3 HauyanbHOU CKOPpOCMU NYMU OMHO-
CAMCA KAk pso HeYEeMmHubX 4Yucel, mo CcOoOmeem-
cmeyrouue npoMeNCymKy 8pemeHU 00UHAKOBYL.
Omnpenenenrue ycKOpeHUs Tella MpU PaBHOYCKOPEH-
HOM JBW)KEHUU MO HAKIIOHHOM ItockocTu. M3mepe-
HUE TIepuojia W YacTOThl OOpallleHus Tena IO
okpyxHoctu. OnpezeneHue CKOPOCTH paBHOMEPHO-
ro JBUKEHMSI TeJa MO OKPYKHOCTH. Permenue 3amau
Ha OIpeleieHUe KUHEMaTHYeCKUX XapaKTePUCTHUK
MEXaHUYECKOTO JIBIKEHUS pa3Iu4HbIX BUAOB. Pac-
MO3HaBaHUE U MPUOIIKEHHOE ONTUCAHKUE PA3IUNYHbIX
BUJIOB MEXaHMYECKOTO JABM)KCHUS B MPHUPOJIC U TEX-
HUKe (Ha mpuMepax CBOOOJHO MaJaroluX Tel, ABH-
JKEHUSI KUBOTHBIX, HEOECHBIX Tell, TPAHCHOPTHBIX
CPEJICTB M JIp.)

B3aumoneiictBue Tei

20

ITepssiii 3ak0H Herotona. Bropoii 3akon Heto-
ToHa. Tperuii 3akon Herorona. IIpunuun cy-

neprnozuuuu cwil. Cuna ynpyroctu. 3akoH ['yka.

Cuna TPCHUSA: CHUJId TPCHUSA CKOJILXKCHUSA, CHUJId

H3.6J'IIOI[CHI/I€ 151 O6CY)KIL€HI/I6 OIIBITOB C ABMXKCHUEM
TCJIa IIPU YMCHBIUICHUUW BJIUAHUA APYTIUX TCII, IIPC-

MMATCTBYIOIIUX IBUKCHULO. Ananuz texcra ['anunes
C OIMMCAHUEM MBICJICHHOTI'O SKCIICPUMCHTA, 000CHO-
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TpPEHUsI MOKOs, Apyrue Buabl TpeHus. Cuna Ts-
JKECTHU U 3aKOH BCEMUPHOIO TATOTEHUsA. Y CKOpe-
HHE cBOOOIHOTO MaieHus. [[BrkeHue mianer
Bokpyr CouHua. [lepBas kocMuueckast CKOPOCTb.
HesecomocTts u neperpysku. PaBHoBecue mare-
pHATBHON TOYKH. AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPIOTO Tea C 3aKPEIUIEHHON
OChI0 BpauieHus. MomeHT cuibl. LeHTp TsoxecTn

BBIBAIONIETO 3aKOH UHEPLIUHU; BBITIOJHEHHUE 3aJaHuI
10 TEKCTY (cMBIcTIOBOE uTeHue). O6cyxkaeHne Bo3-
MOKHOCTH BBITIOJTHEHUS 3aKOHA UHEPIIUU B pa3iny-
HBIX cucTeMax orcuéra. Habmonenue u o0cyxe-
HUE MEXaHUYECKHUX SIBJICHUHM, TPOUCXOISAIINX B CU-
creMe oTcuéra «Tenexka» pu €€ paBHOMEPHOM U
YCKOPEHHOM JIBMYKEHHH OTHOCUTEIHHO KaOUHETa
¢uzuku. [IeficTBUS C BEKTOpaMH CUJI: BBINIOJIHEHNE
3a/IaHUH TIO CJIO’KEHUIO ¥ BBIUUTAHUIO BEKTOPOB.
HabGmronenue n/unv npoBeieHUE OIBITOB, IEMOH-
CTPUPYIOUTUX 3aBUCUMOCTh YCKOPEHHUS TeJla OT MPH-
JIO’KEHHOW K HEMY CHJIBI M MAcChl Tea. AHAIU3 U
00BSICHEHHUE SBJICHUH C UCTIOJIB30BaHUEM BTOPOTO
3akoHa HrroToHa. Pemenue 3amad ¢ HCIIOJIH30BaHH-
€M BTOpOro 3akoHa HbI0TOHA W MpaBwiia CI0KEHUs
cuit. OnpeneneHne XECTKOCTH MPY>KUHBI. AHAN3
CUTYaIHi, B KOTOPBIX HAOIIOJAIOTCS YIPYTHUe Je-
dbopmaruu, 1 X 0OBICHEHHUE C UCTIOJIH30BAHIEM
3akoHa ['yka. Pemenue 3aga4 ¢ MCHOJIb30BAHUEM
3akoHa ['yka. MccrenoBanme 3aBUCUMOCTH CHJTbI
TPEHHUS CKOJIbKEHHS OT CHJIbl HOPMAJIBHOTO J1aBJie-
Hus. OOCyKIeHHE PE3yJIbTaTOB MCCIICIOBAHUA.
Onpenenenue ko3P huImeHTa TPEHUS CKOJIBLKCHUS.
N3mepenne cuibl TpeHus nokos. Pemenue 3amay ¢
HCITOJIb30BaHUEM (POPMYJIBI JIJIsl CUJIBI TPEHUS
CKOJIbXKEHHUS. AHAIN3 IBMKEHHS TEJ TOJBKO IO
JIECTBUEM CHJIBI TSDKECTH — CBOOOHOIO IaJIeHH.
OObscHeHrEe HE3aBUCUMOCTH YCKOPEHHUsI CBOOOHO-
ro majgeHus oT Macchl Tejia. OrneHkKa BeTUYHHEI CH-
JbI TATOTEHUS, AEUCTBYIONIEH MEXy IByMs T€JIaMU
(7151 pa3HBIX Macc). AHaNU3 ABMKEHUS HEOECHBIX
TEJI O] ACHCTBUEM CUJIBI TATOTEHHUS (C UCTIOJIb30-
BaHHEM JOTOJIHUTENbHBIX HCTOUYHHUKOB HH(pOpMa-
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1un). Pemenue 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS M POPMYIIBI Jisl pacuéra
CHIIBI TSDKECTU. AHalIU3 OpPUTHHAJIBHOI'O TCKCTA,
OIIMCBIBAIOIICTO ITPOABJICHUA 3aKOHA BCEMUPHOT'O
TATOTCHUS, BBIIIOJIHCHHUEC 3a[[aHHI71 10 TCKCTY (CMI)IC-
noBoe ytenue). Habmronenue u o0CyX1eHHE OTIBI-
TOB 0 U3MEHEHHMIO Beca TeJa PU YCKOPEHHOM
JBUXCHUMH. Ananuz YCJ'IOBI/II\/JI BO3HUKHOBCHUA HEBC-
COMOCTH U IIeperpy3ku. Pemenune 3aga4 Ha onpene-
JICHHE Beca TeJa B PAa3JIMUHBIX YCIOBHUAX. AHAIIN3
CHJI, IEWCTBYIOIIUX HA TEJIO, TIOKOSIIEECs Ha OTope.
OmnpezeneHne IEHTPa TSHKECTH Pa3IHIHBIX Tell

3aKOHBI COXPAHEHUS

10

Nmnynec Tena. M3menenne ummynsca. UMmnyibce
CUJIBL. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuB-
HOE JABWXeHue. Mexannueckas paboTa ¥ MOIII-

HOCTh. PabGoTa cun TsKecTH, ypyrocTv, TPEHHUSL.

CBs13b 2Hepruu U padoTsl. [loTeHIMaNBHAS
SHEprus Tela, MOJHATOrO HaJl MIOBEPXHOCTHIO
3emiu. [loTeHIManbHas SHEprust CKATOM Mpy-
»kuHbl. Kunernueckas sueprus. Teopema o Ku-
HETHYECKON PHepruu. 3aKOH COXpAHEHHUs MeXa-
HUYECKOU SHEPrUH

HabGmronenune u oOcyx/1eHHE OTBITOB, IEMOHCTPH-
PYIOIIKX Tepeaady UMITyJIbca MPU B3aUMOJICHCTBUN
TeJ, 3aKOH COXpPaHEHUS UMITYJIhca TIPH a0COTIOTHO
YOPYroM M HEYNPYroM B3aUMOJICUCTBUU TeJl. AHa-
JIM3 CUTYAIlui B OKPYXKAIOIIEH dKU3HU C UCTIOIb30-
BaHUEM 3aKOHa COXpaHEHMs uMmyibca. Paco3na-
BaHUE ABJICHUS PEAKTUBHOTO JABUKECHHS B PUPOJIC
U TexHuke. [[puMeHeHne 3akoHa COXpaHEHUsI UM-
MyJbca Jyisl pacuéra pe3ysibTaTOB B3aUMOACHCTBUS
Ten (Ha MpuUMepax HEYIPYyroro B3auMOJCHCTBUS,
YOPYroro NEHTPaJIbHOTO B3aUMOACHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO M3 KOTOPHIX HEIIOIBUIKHO).
Peuienue 3aa4 ¢ KCMOJIb30BAHUEM 3aKOHA COXpa-
HeHUs uMmnynbca. Onpenenenrue padboThl CUITBI
YIOPYroCTH MpH MOAbEME TPy3a C UCIOJIb30BAaHUEM
HEIOIBUKHOTO U TIOJIBIDKHOTO OJI0KOB. M3Mepenue
MoIIHOCTU. VI3MepeHre NOTeHIIUAIBHOM YHEPTUU
yrpyro aehopMupoBaHHON MPYKUHBL. 3Mepenue
KMHETHUYECKOM SHEPrUu Tella MO AJITMHE TOPMO3HOTO
MyTH. DKCIIEPUMEHTAIbHOE CPABHEHNE U3MEHEHUS
ITOTCHIIMAJIbHON M KUHETUYECKOU SHEPTUM Tena IpU
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JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTU. DKCIEePUMEH-
TaJIbHas MPOBEpPKA 3aKOHA COXPAHEHUSI MEXaHUYe-
CKO¥ SHepruu npu cBoOOJHOM majgeHuu. [Ipumene-
HHE 3aKOHA COXPAHECHHUS] MEXaHUYECKON dHEPrUuun
JUISL pacyéTa MOTEHIMAIbHON U KUHETUYECKOM dHEP-
ruit Tena. Pemmenue 3aia4 ¢ MCMOJIb30BaHUEM 3aKOHA
COXpAHEHUs MEXAaHUYECKOU SHEPTUH

Wroro mno pazueny 40

Pazgen 2. Mexannyeckune K0J1e0aHUA U BOJHBI

Mexannueckue KoJieOauus 7

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTe-
PUCTHKH KOJIEOaHUI: MEpHO/I, 4aCTOTa, aMIUIH-
Tyzna. MaTeMaTn4ecKuii U NpyKMHHBIM MasiTHU-
ku. [IpeBpaiienue snepruu npu kosiedaTeIbHOM
NBUKEHHUH. 3aTyxarolue Konedanus. BeiHyx-
neHHble koneOanus. Pesonanc

HaoOmronenne xonedaunii o IeHCTBUEM CHII TSDKE-
CTH M YIIPYTOCTH ¥ OOHApYyXEHHUE MOJOOHBIX KOJIe-
OaHMil B OKpYyXKaromeM MUpe. AHaIN3 KoJeOaHui
rpy3a Ha HATH U Ha npyxuHe. OnpeeieHue 9acTo-
ThI KOJICOAHWI MAaTEMaTHYECKOTO U MPYKHHHOTO
MasTHUKOB. HaOmronenne u 0ObsICHEHNE SIBIICHUS
pe3oHnaHca. MccnenoBanue 3aBUCMOCTH TIepro/ia
KoJ1e0aHui OJIBEIIEHHOTO K HUTH I'py3a OT JTMHbI
HutH. [IpoBepka He3aBUCUMOCTH Mepuo/ia Koyieba-
HUH rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl rpy3a.
HaGmronenue u o0Cyx1eHHUE OTBITOB, IEMOHCTPH-
PYIOILIUX 3aBUCUMOCTD MEepHoa KojebaHuit npy-
YKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU
npyxuHbl. [[puMeHenne MmareMaTu4eckoro u npy-
JKUHHOTO MasTHUKOB B KayecTBE MOJIEJICH ISl OIH-
caHus KoyeOaHuil B OKpyxKarolieM mupe. Perienue
3aJa4, CBSI3aHHBIX C BEIYMCICHUEM WITH OLIEHKOH Ya-
CTOTHI (TIepHo1a) KosieOaHui

H3zmepenue yckopenus c60000H020 NAdeHUs:

MexaHuueckue BOJIHbI. 3BYK 8

Mexaandeckue BoJIHEL. CBOMCTBA MeXaHHUUEC-

CKMX BOJIH. [Ipo1onbHBIE M TOTIEPEYHBIE BOIHBI.
JInmuHa BOJIHBI M CKOPOCTH €€ PaCIIPOCTPAHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJIE, CEUCMU-
YECKHE BOJIHBI. 3BYK. [ pOMKOCTb 3ByKa U BBICO-

OO6Hapy»keHue 1 aHaJTU3 BOJIHOBBIX SIBJICHHI B
OKpyXarormieM Mupe. Habmronenue pacrnpoctpaHe-
HUS TIPOJOJIBHBIX U MOTIEPEYHBIX BOIH (HA MOJIENN)
1 OOHapY)KEHHE aHATOTMYHBIX BUJIOB BOJH B MPHU-
poJie (3ByK, BOJHBI Ha BoJie). Brruncienue IianHbl
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ta ToHa. OTpaxkenue 3Byka. IH(pa3ByK u yIb-
Tpa3ByK

BOJIHBI U CKOPOCTH PacIpOCTPaHEHHS 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAJIBHOE OIPE/IEICHUE TPAHUL]
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOaHUH.
Habnronenne 3aBUCMOCTH BBICOTHI 3ByKa OT 4acTo-
THI (B TOM YHCIIE, C UCTIOJIb30BAaHMNEM MY3bIKAITBHBIX
uHCTpyMeHTOB). Habmonenue u 00bsiCHEHUE sIBIIE-
HUS aKyCTHYECKOTO Pe30HaHCa. AHAIN3 OPUTHHAIb-
HOTO TEKCTa, MOCBAIMIEHHOTO UCIIOIb30BAHUIO 3ByKa
(unu ynIbTpa3ByKa) B TEXHUKE (9XOJIOKAIMs, yabTpa-
3BYK B MEIMIIMHE U JIP.); BHIIOJHEHHUE 3aaHUH 110
TEKCTY (CMBICIIOBOE YTCHHE)

Uroro no pazneny

15

Pasznea 3. DiieKTpoMarHuTHoe 1oJie u 3JieK

TPOMATHUTHBLIC BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U 6 DIJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHbIE [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX B3a-
AIIEKTPOMATrHUTHBIC BOTHBI BOJIHBI. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH. HMMOCBSI3b AJIEKTPHUYECKOTO M MAarHUTHOTO TOJIEH.
[IIxana >neKTpOMarHUTHBIX BOJIH. MIcoNIb30Ba- | DKCHIEPUMEHTAIBHOE U3YYEHUE CBOMCTB JIEKTPO-
HUE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI- | MAarHUTHBIX BOJIH (B TOM YHCJIE C TOMOUIBIO MO-
3U. DJIEKTpOMarHuTHas npupoja ceera. Cko- OmtpHOTO TenedoHa). AHANMM3 PEHTTEHOBCKUX
pocTh cBeTa. BoIHOBBIE CBOKCTBA CBETA CHHUMKOB 4€JIOBEYECKOIr0 Oprann3ma. AHaJIn3 TeK-
CTOB, OMHMCBHIBAIOIIUX MTPOSIBIIEHUS JIEKTPOMArHUT-
HOT'O M3JIy4€HUs B IPUPOJIE: KUBBIE OPTaHU3MBI,
W3JIy49CeHHS] HEOECHBIX Tell (CMBICIIOBOE UYTCHHE).
Pacno3naBanue v aHaau3 pa3InYHbIX IPUMEHEHUN
AJIEKTPOMArHUTHBIX BOJIH B TeXHUKe. V3yueHnue
BOJIHOBBIX CBOMCTB cBeTa. Perienue 3agad ¢ uCHoib-
30BaHueM (HOPMYI A7l CKOPOCTH IIEKTPOMArHUT-
HBIX BOJIH, IJTUHBI BOJIHBI U YaCTOTHI CBETA
Hroro mo pazueny 6
Pa3znen 4. CBeToBbI€E IBJICHUS
3aKOHBI pacpoOCTPAHEHUS 6 JlyueBast mozens cBeta. IcTOUHMKY CBETA. Habmronenue onbIToB, JEMOHCTPUPYIOLIUX SBICHUE

CBCTa

[IpsiMonMHENHOE pacTIpOCTPAHEHHUE CBETA. 3a-
t™enus Connua u Jlynel. OTpakeHue cBera.
[Inockoe 3epkano. 3aKOH OTPAKEHUsI CBETA.

HpHMOHHHCﬁHOFO PacnpoCTpaHCHUA CBETa (B03HI/IK—
HOBCHHUEC TCHHU U HOJ'IYTCHI/I), " UX UHTCPIIpETAlUd C
HCIIOJIb30BAHUECM IMOHATHA CBETOBOI'O JIy4a. OO0bsc-
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[Ipenomnenue cBera. 3aKOH IPEIOMIIEHHS CBE-
ta. [lolHOE BHYTpEeHHEE OoTpaxkeHue ceera. HMc-
MOJIb30BAHUE TTOJIHOTO BHYTPEHHETO OTPAXKEHUS
B OIITHYECKHUX CBETOBOJAaX

HEHUE U MOJEIUPOBAHUE COJTHEUYHOTO U JTYHHOTO
3aTMeHuU. MccreroBaHne 3aBUCUMOCTH yIJia OTpa-
JKEHUS CBETOBOTO JIy4ya OT yrja najaeHus. M3zyuenue
CBOMCTB M300pakeHus B IUNIOCKOM 3epkaiie. Halmro-
JICHHE ¥ OOBSCHEHHE OIBITOB TI0 TIOTY4YEHHIO H300-
paXXEHUl B BOTHYTOM U BBIITYKJIOM 3€pKajax.
HabGmronenue n 00bICHEHHE OIBITOB TI0 MPEIoMITe-
HUIO CBC€TA HA I'PaHULC Pa3JIMYHBIX CPCJ, B TOM YHC-
JIC OIIBITOB C ITOJHBIM BHYTPCHHHUM OTPA)KCHUCM.
HccnenoBanue 3aBUCUMOCTH YyIila MPETOMIICHHUS OT
yria MaJieHusl CBeTOBOTO Jy4a Ha TPAHULE «BO3TyX—
cTekinoy». Pacrio3HaBaHue sIBIEHUM OTpaKeHUS U
MPEIOMIIEHUS CBETa B MIOBCEJHEBHOM KHU3HU. AHa-
JIN3 ¥ 00BICHEHHE SABJICHUS OIITHYECKOTO MUpaxa.
Pemmenue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHOB OTpa-
KEHHSI U TIPEJIOMIICHHUS CBETa

JIMH3BI M ONITUYECKUE TIPU- 6 Jlunza. Xox nyueii B iun3e. OnTudeckas cucre- | [lomydeHune n300pakeHHi ¢ MOMOIIBIO0 cOOUparo-
O0opBI Ma (oroanmapara, MUKPOCKOTIA M TEJIECKOIIA. el u paccenBaronieit muH3. Onpeaenenue Gokyc-
I'ma3 xak ontuueckasi cuctemMa. bJIM30pykocTh U | HOTO PacCTOSIHUS M ONITUYECKON CHJITBI COOMPAFOIIICH
JATTbHO30PKOCTh JIMH3bI. AHAIU3 YCTPOMCTBA U MPUHIIUINA ICUCTBUS
HEKOTOPBIX ONTUYECKUX MpUOOopoB: doToamnmnapara,
MUKPOCKOIIa, TeJieckona. M3ydenue Mojenu riasa
KaK ONITHYECKOW CHUCTeMbl. AHAIN3 SBJICHUNA OJIM30-
PYKOCTH U J1aJIbHO30PKOCTH, IIPUHIIMIA ACHCTBUS
OYKOB
Pasnoxxenue Genoro ceeta B 3 Paznoxxenue G6enoro cBeta B criekTp. OmbITHI Habmronenue pasnokeHus 6eoro cBeTa B CIIEKTP.
CIIEKTP Herotona. CrnoxeHne CrieKTpalbHbIX I[BETOB. Habnronenue v 00bSICHEHHE OIBITOB IO MOTY4YEHUIO
Jucnepcus cBeta 0enoro CBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
[TpoBenenue 1 0OBICHEHNE OIBITOB MO BOCIPHITHIO
[[BETa IPEIMETOB MPHU UX HAOTIOICHUN Yepes LBe-
TOBBIE (PHIIBTPHI (IIBETHBIE OUKH)
Hroro no paszneny 15

Pa3gen 5. KBaHTOBLIE SIBJIEHUSA
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Hcnyckanue U norjoueHue 4 OmnbiThl Pesepdopra u muianerapHast MoJieNb Ob6cyxnenue nenu onsitoB Pesepdopaa no uccie-
CBETa aTOMOM atoma. Mognens atoma bopa. Mcniyckanue v 11o- | JOBaHUIO aTOMOB, BBIIBUJKEHHUE TUIIOTE3 O BO3MOXK-
riomieHue ceera atoMoM. KBanTel. JIuHeiiuatele | HBIX pe3ysibTaTax ONBITOB B 3aBUCUMOCTH OT IpeJI-
CIEKTPbI [10JIaraéMOI0 CTPOEHUS aTOMOB, (POPMYJIHPOBAHUE
BBIBOJIOB U3 PE3yJbTaTOB ONBITOB. OOCYyKIeHHE
IPOTUBOPEUYU IJIAHETAPHOI MOJIENIN aTOMa U OCHO-
BaHM 715 TUNOTE36I bopa o cranoHapHbIX opOu-
Tax eKTpoHOB. HalnroeHne CrulonHbIX U JTMHEH-
YaThIX CIIEKTPOB U3JIY4YEHHUS Pa3IHMUHbIX BELIECTB.
OObsicHEeHUE TMHEWYaThIX CIIEKTPOB M3ITy4EHHUS
CrpoeHue aTOMHOTO siipa 6 PagnoaxktuBHOCTE. Anb(a, 6eTa- u raMma- OO6cyx1eHne BO3MOKHBIX THIIOTE3 O MOJEIISAX CTPO-
n3nydenus. Ctpoenne atomHoro aapa. Hyknon- | enud siapa. OnpeneneHue cocrasa siaep no 3a1aH-
Hasi MoJieJIb aToMHOTO spa. M3oTomnsl. Panno- HBIM MAaCCOBBIM U 3apS0BBIM YKCJIaM U IO MOJIO-
aKTUBHBbIE npeBpaienus. [lepuosa nomypacnana | KEHHUIO B IEPHOJUUECKON CHCTEME JIEMEHTOB.
ATOMHBIX fJIEp AHanu3 U3MEHEHUs COCTaBa Apa U €ro MoJI0KEHHS
B MEPUOJUYECKON CUCTEME TIPH Ol
pannoakTuBHOCTH. MccienoBaHue TPEKOB (i-UaCTHII
1o TOTOBBIM oTorpadusim. OOHapyKEHUE U U3MeE-
peHHe paAualuoOHHOTO (poHA C MOMOUIBIO JO3UMET-
pa, OlleHKa €ro MHTEHCUBHOCTH. AHaIINU3 OUOJIOT -
YECKUX U3MEHEHHH, MPOUCXOSAIINX MO/ IeHCTBUEM
paZvoaKkTUBHBIX U3NydeHuil. Mcnonb3oBanue pa-
JMOAKTUBHBIX M3JIYYEHUN B MEIUIIMHE
SnepHble peakiuu 7 SnepHble peakiuu. 3aKOHbI COXpaHEHUS 3aps- Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHOB COXpa-
JIOBOTO X MAaCCOBOTO YHCEI. DHEPTHs CBSI3U HEHUSI MAaCCOBBIX U 3apsA0BbIX YHCEN Ha OIpe/eie-
aTOMHBIX sifiep. CBs3b Macchl U 3HEpruu. Peak- | HHE pe3yabTaTOB SIAEPHBIX PEAKIUii; aHAIN3 BO3-
IIUU CHHTE3a U JeNieHus saep. MIcTouHuKY 3Hep- | MOXXHOCTU WJIM HEBO3MOXKHOCTH SIIEPHOM peaKIIHH.
run Conuna u 3BE31. SAnepHas sHepreruka. Jleit- | OrieHka sHepruu CBS3HM sIEp C UCIOJIb30BAHUEM
CTBUS PaIMOAKTHBHBIX M3IyUCHUN HA KUBHIE dbopmynsl DitHmTeliHa. OOCyXIeHHE MEePCIEKTHB
OpTraHU3MbI VICII0JIb30BaHUs YIIPABIISIEMOTO TEPMOSIEPHOTO
cuHTe3a. O0CcyX1eHne NPeuMyILECTB U SKOJIOTHYe-
CKUX IIP00JIeM, CBA3aHHBIX C SASPHON SHEPreTUKON
Hroro no paszneny 17

39




[ToBTOpenue u o6o0ImIEeHNE
coJiepKaHus Kypca (pu3uku
3a 7-9 xnacchbl

Cucremaru3zanus 1 0000IIEeHUE TPEIMETHOTO
COJICpP’KaHMS M OTIBITA IS TEIBHOCTH, IPUOOpe-
TEHHOTO TIPU U3YYCHUH BCEro Kypca (Gpu3uku oc-
HOBHOTO 0011eT0 00pa3oBanus. [ToaroroBka K
OCHOBHOMY TOCY/IapCTBEHHOMY 9K3aMEHY 10
bu3mKe 1 00yJaroIuXCsl, BEIOPABIIUX ATOT
y4eOHBIN MpeaMeT

BrinotHeHne y4eOHBIX 3aaHui, TPEOYIOIHX JIe-
MOHCTpPALMU KOMIIETEHTHOCTEH, XapaKTePU3YIOIUX
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb: — IIPUMEHEHHUS
MOJIy4YEHHBIX 3HAHUH JJIs1 HAYYHOTO OOBSCHEHUS
(¢u3nyeCcKuX SBJICHUHN B OKpY)KaloLEel IpUpoJie, B
MIOBCE/IHEBHOM JKU3HU U BBISBJICHUS (PU3NUECKUX
OCHOB Ps1/1a COBPEMEHHBIX TEXHOJIOTHI; — IIPUMEHE-
HUSL OCBOEHHBIX JKCIIEPUMEHTAIBHBIX YMEHUN JUISI
UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHUCIIE
JUTSl IPOBEPKH TUIIOTE3 U BBISIBIICHHS 3aKOHOMEPHO-
creil. Pemenue pacu€THbIX 3a1a4, B TOM 4HCIIE
IpeJnoJiaraloinX UCNoIb30BaHNE (PU3NUECKUX MO-
JIeJIe 1 OCHOBAHHBIX HA COAECPKaHUH Pa3INYHBIX
pa3zenoB Kypca ¢pu3uku. BelmosiHeHue u 3ammura
IPYNIOBBIX UM UH/IMBUIyaIbHBIX IPOEKTOB, CBS-
3aHHBIX C COJEpPKAHUEM Kypca PU3UKU

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT'PAM-
ME
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MopnuncaHo undpoBo NOANUCHIO:
MYHWUMNANBHOE ABTOHOMHOE
OBLLUEOBPA3OBATEJIbHOE YUYPEXOEHVE
"CPEOHAA OBLLEOBPA3OBATEJIbHAA
LLUKOJMA N2 28" T, CbIKTbIBKAPA
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