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PaGouast mporpamma mo gu3uke Ha ypOBHE OCHOBHOTO OOIIIETO 0Opa30BaHHUs COCTABJICHA Ha OCHOBE IIO-
JOXKEeHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTENIbHON MpO-
rpaMMBbl, MpeICTaBIeHHbIX B DeaepanbHOM IoCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApPTE OCHOBHOI'O
obmero oopazoBanus (PI'OC 0O0O0), a Taxxke ¢ yuérom Paboueil mporpammsl Bociutanus 1 Konnenuuu
npernojaBanus yueoHoro npeamera «Pusukay» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepaunu,
peann3yoImX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI

MMOACHUTEJIBHASA 3AIIMCKA

Copnepxanue IIporpamMmel HampaBieHo Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH yYalllHX-
Csl M OpraHu3alMio M3ydyeHHs (QU3MKU Ha JeATeIbHOCTHONW OCHOBE. B HEll y4MTBIBaIOTCS BO3MOKHOCTH
npenMera B peannsanuu TpedoBanuii ®I'OC OO0 k muaHUPyEMbIM JIMYHOCTHBIM U METANPEIMETHBIM pe-
3yJlbTaTa OOY4YEeHHs, a TaKXKe MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEAMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMS.

B nporpamme onpeznenstoTcsi OCHOBHBIE LIENH U3y4deHUs (GU3UKU Ha YPOBHE OCHOBHOIrO 001ero oopaso-
BaHU, IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU: TUYHOCTHBIC, METAPEAMETHBIC, TPEIMETHBIE
(1a 6a30BOM YpOBHE).

[Iporpamma ycTaHaBiIMBaeT pacrpeneieHue y4eOHOro marepuana 1o rogaM obOydeHus (1Mo Kiaccam),
IpeJularaeT NpUMEpPHYIO MOCIeI0BaTeIbHOCTh 3yUYEHHUsS] TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MIPEIMET-
HOT'O COJIEpP>KaHUS U y4€Te BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, a TaKke MPUMEPHOE TEMaTUYECKOe Iia-
HUPOBAHME C YKa3aHUEM KOJIMYECTBA YACOB HA M3Y4YEHHUE KaXIOM TeMbl U MPUMEPHOH XapaKTepUCTHUKON
y4eOHOH IeATENPHOCTH YYaIIUXCsl, PeaTu3yeMOon MPH N3YUYEHUH ITHX TEM.

[Tporpamma MoOeT ObITh MCIOJIb30BaHA YUUTENSIMU KaK OCHOBA JJISI COCTABJIEHMSI CBOMX PabOuyuX Ipo-
rpamm. [Ipu paspaboTke pabouei mporpaMMbl B TEMaTHIECKOM TUIAHUPOBAHUN JTOJDKHBI OBITH YUTEHBI BO3-
MO>KHOCTH HUCIOJIb30BaHUS 3JIEKTPOHHBIX (LU(POBBIX) 00pa30BaTeIbHBIX PECYPCOB, SBISIOMUXCA y4eOHO-
METOAMYECKUMH MaTepuanaMu (MyJIbTUMEIUHHBIE TPOTPAMMBI, JJIEKTPOHHBIC YUYEOHWKH W 3aJauHUKH,
3JIEKTPOHHBIE OMOJIMOTEKH, BUPTYyallbHble J1a00paTOPUU, UTPOBBIE IPOrPaMMbl, KOJJIEKIUN LHHU(POBBIX 00-
pPa30BaTENbHBIX PECYPCOB), peanu3yromux auaaktuyeckue BozmoxkHoctu KT, comepxanue KOTOPHIX CO-
OTBETCTBYET 3aKOHOJIATENILCTBY 00 0Opa30BaHUU.

[Ipumepnast pabodas mporpaMma He CKOBBIBACT TBOPUYECKYIO WHUIIMATHUBY YUUTENCH M MPEIOCTaBIISET
BO3MOKHOCTH JUISl PEATM3aLUU Pa3IMYHbIX METOAMUYECKUX MOAXOI0B K MPENoIaBaHUI0 (PU3UKU MPH yCIIO0-
BHUU COXPaHEHUs 00s13aTENIbHOM YacTH coAepkKaHusI Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA «®U3UKA»

Kypc ¢pusuku — cucremoobpa3yronuii 111 €CTeCTBEHHO-HAyUHbIX y4EOHBIX NMPEAMETOB, MOCKOIbKY (pu-
3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHUI, M3y4aeMbIX XUMHUeH, Onooruei, acTpoHOMHUEN 1
¢usnueckoil reorpadueii. dusnka — 3TO NMpeaAMET, KOTOPBIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ] B €CTe-
CTBEHHO-HAy4YHYIO KapTUHY MHUpa, HO M NpelocTaBisieT Hanloee scHble 00pa3ibl MPUMEHEHUS! HAyYHOT'O
MeTO/1a MO3HaHMsI, T € CIIoco0a Moy4YeHUs JOCTOBEPHBbIX 3HaHUN o mupe. Hakonen, ¢usuka — 310 mpen-
MET, KOTOPBIN HapsAly ¢ JPYTMMH €CTECTBEHHO-HAyYHBIMH IPEAMETAMU JOJDKEH JaTh IIKOJIbHUKAM Mpel-
CTaBJIEHHE 00 YBJIEKATEIbHOCTH HAyYHOTO HUCCJIEJA0BAaHUS U PAJOCTH CaMOCTOSITEIBHOIO OTKPBITHS HOBOT'O
3HAHUA.

OnnHa U3 MIaBHBIX 33/1a4 GU3HYECKOr0 00pa3oBaHUs B CTPYKType 001Iero oOpa3oBaHusi COCTOUT B (op-
MHUpPOBaHMM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl 00ydaromuxcs,
KOTOpBI€ B JajbHElIIeM OyayT 3aHsAThl B CaMbIX pa3HO- 00pa3HbIX cdepax aearenbHocTu. Ho He MeHee
BaXHOH 3a/1a4eil ABIsSETCS BBIIBICHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOAEH A POI0JIKEHUs 00-
pa3oBaHus U JanbHeWed npodeccnoHanbHON AESITENbHOCTH B 00JaCTH €CTECTBEHHO-HAYYHBIX HCCIEeN0-
BaHUI U CO3/1aHUM HOBBIX TeXHOJIOTUH. COrIacHO MPUHATOMY B MEXIYHApOJHOM COOOIIECTBE orpesese-
Huto, «EcTecTBeHHO-Hay4yHasi TPaMOTHOCTbh — 3TO CHOCOOHOCThH 4YeJOBEKa 3aHMMAaTh aKTHBHYIO T'paXIaH-
CKYIO MO3MIIMIO TIO OOIECTBEHHO 3HAaYMMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro ro-
TOBHOCTb MHTEPECOBAThCS €CTECTBEHHO-HAyYHBIMU HJeAMU. HaydyHO TpaMOTHBIM 4eIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJAEHUHU MPOOJIeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U TeX-
HOJIOTHSIM, YTO TPeOYEeT OT HEro CIEAYIOIUX KOMIIETEHTHOCTEH:

—HAY4YHO OOBSCHSATH SIBJIICHUS,
—OLEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIeI0BaHus,



—MHTEPIIPETHPOBATH JAHHBIC U MCIIOIb30BATh HAYYHBIE T0KA3aTEIbCTBA IS TIOJTyYCHHUS BHIBOJIOBY.
Nzydenune pus3nku crocoOHO BHECTH peIIAIONINi BKIAA B (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOU rpa-
MOTHOCTH O0YyYarOIIHXCS.

HEJIA U3YUYEHUSA YYEBHOI'O IPEJMETA «®PU3UKA»
Henn uzydenus GuU3MKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus onpeseieHbl B KoHmenmuu nperno-
naBaHUs y4eOHOTO mpeaMeTa

«Dusnka» B 00pa3oBaTenbHbIX opranu3anusix Poccuiickoit @eneparuu, peaau3yrIuX OCHOBHEIE 00MIe00-

pa3zoBareNbHbIE IPOrpaMMbl, yTBEpKAEHHON pemenneM Kosnernn MunucrepcrBa npocsemienus Pocenii-

ckot deaepannu, npotokod ot 3 aexadps 2019 r Ne [1K-4BH.

Henu uzydenust u3uku:

—npuoOpeTeHne UHTepeca M CTPEeMIICHHS 00ydYalomuXcsl K HAYYHOMY U3YYCHUIO TIPHUPOJIBI, PA3BUTHE MX
MHTEJJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

—pa3BHUTHE MPEACTABICHUN 0 HAYYHOM METO/IC TIO3HAHUS ¥ ()OPMHUPOBAHHE MCCIIEIOBATEIIHCKOTO OTHOIIIE-
HUSA K OKPY>KarOUIUM SIBJICHUSIM;

—dopMupoBaHue HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3ydeHUs: OCHOB CTPOCHUS MaTepuu W (QyH-
JTAMEHTAJIbHBIX 3aKOHOB (PM3UKH;

—dopmupoBaHue TIPEICTaBICHUA O PONIU (U3HUKH JIJIsi PA3BUTHUS JPYTUX SCTCCTBCHHBIX HAYK, TEXHHKU U
TEXHOJIOTHH;

—pa3BHUTHE TPEICTABICHUN O BO3MOXHBIX cepax Oymymier nmpodecCHOHAIBHON JesATEIBHOCTH, CBSI3aH-
HOM ¢ ()M3HKOI, MOATOTOBKA K JajbHEiIeMy 0Oy4eHHI0 B 3TOM HampaBieHUH. JlOCTHKEHHE 3TUX 1eNel
Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus 00eCIIeYrBACTCS PEIICHUEM CIICTYIOIINX 3a1a4:

—TpuoOpeTeHrne 3HaHUI O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX, DIIEKTPUUECKHX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

—TIpuoOpeTeHne yMEHUN OMHUCHIBATh U OOBSICHATH (PU3NYECKUE SBJICHHS C UCIOJL30BAHUEM MOTYYCHHBIX
3HAHHI;

—OCBOCHHME METOJIOB PEIICHUS MPOCTEUIINX PAacCUETHBIX 33a]a4 C UCIOIb30BAaHUEM (PU3UYECKUX MOJEIEH,
TBOPYECKUX U NMPAKTUKO-OPHUEHTUPOBAHHBIX 3314,

—pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBJICHUS U BBIMIOJIHATH OIBITHI, TA00PAaTOpHBIE PabOThI U IKC-
NepUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIH30BAHUEM U3MEPHUTEIIBHBIX MPUOOPOB;

—OCBOCHHE TIPUEMOB paboOThI ¢ MH(pOpManel (PU3NIECKOTO COAep KaHUs, BKIOYas WH(OPMAIIUIO O CO-
BPEMEHHBIX JIOCTHKEHUSAX (U3UKHU; aHATN3 U KPUTUUECKOE OLICHUBaHNE WH(OpMAINK;

—3HaKOMCTBO cO cepaMu MpoPeCCHOHATHHON NESTEILHOCTH, CBI3aHHBIMH C (PH3UKOH, U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTIXKEHUSIX (DU3NYECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OO0 ¢usnka sBusercs o0s3aTeIbHbIM MPEIMETOM Ha YPOBHE OCHOBHOTO 00-
miero oopazoBanus. [lanHas nporpaMMa mpeaycMaTpuBaeT n3ydeHue (pu3nku Ha 6a30BOM ypoOB- HE B 00BE-
Me 238 4 3a Tpu roja obyueHus 1o 2 4 B Hee0 B 7 U § Kiaccax u o 3 4 B Hezento B 9 kiacce B Temartu-
YECKOM IUIAHUPOBAHUU /I 7 M § KJIACCOB MPEAIoJiaracTcsi pe3epB BPEMEHH, KOTOPBIN YUUTEb MOXKET UC-
MOJIb30BATh MO CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPHUTENHHO-0000IAONTNIT MOTYJTb.

7 kJaace

Pazgen 1. ®usuka v €€ poJsib B MO3HAHUU OKPYKAKILEr0 MUPa

®usnka — Hayka o npupoje. SAsnenus npupoasl (MC). Ousnyeckue SBICHUS: MEXAHUYECKHUE, TEIIO-
BbIE, DJICKTPUUECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢pusnueckux BennunH. Gusndeckue npubopsl. [lorpemnHocts u3me-
peHunii MexayHapoiHasi CUCTEMa €IMHHII.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKH U3YYalOT MpUpoay. EcTecTBeHHO-HAYYHBIA METO/I MO3HAHUS:
Ha0JII0/IeHNE, TIOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMIKEHHUE THUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIIOTES,
00BsicHEHHE Ha0MI01aeMoro siBieHust. Onrcanue GU3NIECKUX SIBICHUN C TOMOIIBI0 MOJIETICH.

Hemoncmpayuu

1. MexaHuueckue, TeII0BbIe, FEKTPUUECKIE, MATHUTHBIE, CBE TOBBIE SIBIICHUS.

2. ®usznveckre mpruodOPHI U MPOIIeaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopusie pabomul u onvimot



1. Onpenenenue HEeHbl JeIeHUs HIKaIbl U3MEPUTEIBLHOTO MpHU- Oopa.

2. 3mepeHue pacCTOSHUMN.

3. U3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tena. 4. OnpeneneHne pa3MepoB MaJIbIX Tel.

5. N3mepenue Temneparypsl py MOMOILHU KUJKOCTHOTO TEPMOMETPA U AAaTUUKA TEMIIEPATYPHI.

6. [IpoBenenue uccnea0BaHus O IPOBEPKE TUIOTE3bI: NaTbHOCTh MOJNETA MIAPUKA, MYIIEHHOTO TOPU30H-
TaJIbHO, TEM OOJIbIIE, YeM OOJIbIIIE BBICOTA TyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUU BellleCTBA

CrtpoeHue BeniecTBa: aToOMbl U MOJIEKYJIbL, UX pazMepbl. ONbIThI, JOKa3bIBalOIINE JUCKPETHOE CTPOECHUE
BEIIIECTBA.

JBmxxenue yactull BemectBa. CBsi3b CKOPOCTH JIBUXKEHHUSI YACTHUIL C TemIeparypoil. bpoyHoBckoe nBuxke-
Hue, nuddysusa. BzanmoaeiicTBie yacTHIl BEIECTBA: NPUTSHIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOEHHUE Ia30B, XKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.
B3anumocBsi3p MexIy CBOMCTBaAaMHM BEIECTB B pA3HBIX AarperatHbIX COCTOSIHMSIX M HMX aToM- HO-
MOJIEKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

Hemoncmpayuu

1. HaGnronenue OpOyHOBCKOTO JABHKEHHS.

2. Habmonenue muddysum.

3. HaGmronenue siBneHMA, OOBICHSIIONIMXCS MPUTSDKEHHEM WM OTTAJIKUBAaHUEM YacTHI] BEIIECTBA.

Jlabopamopnwvie pabomovt u onvimul

1. Onenka quamerpa atoMa METOAOM PSIIOB (C UcIob3oBaHueM (hoTorpaduii).

2. OnbITHI O HAOJIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JEHCTBHUS CHIT MOJIEKYJIIPHOTO TPUTSHKECHUSI.

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

Mexanuueckoe jnBukeHue. PaBHOMepHOe U HepaBHOMepHOe ABMkeHHe. CkopocTh. CpenHssl CKOpOCTh
MIPU HEPAaBHOMEPHOM JBHKEHHUH. Pacyér myTu v BpeMeHH JBUKCHHUSI.

SBnenue nHepuuu. 3aKOH MHEpLMU. B3auMonelicTBue Ten Kak NpUYMHA U3MEHEHUS] CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa uHepTHoCTH Tena. [ImoTHocTh BemecTBa. CBsI3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B
eanHuIe 00bEMaA BEIEeCTBA.

Cuna kak xapakTepucTuka B3aumoaencTBus tei. Cusa ynpyroctu u 3akoH ['yka. MI3mepenue cuisl ¢ mo-
MOIIBIO AUHAMOMETpa. SIBeHre TATOTeHUs U cuia TspkecTH. Cuiia TsokecTH Ha Apyrux ruianerax (MOC).
Bec tena. HeBecomocts. CroxkeHue Cuil, HalpaBlIeH-HbIX 10 OAHOM npsiMoii. PaBHozelcTByromas cui. Cu-
na TpeHus. TpeHue ckoiabkeHus U TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

Hemoncmpayuu

1. HaGmroaeHne MexaHM4ecKoro ABMKEHHUS Tea.

2. I3MepeHue cKopocTy MPSMOJIMHENHOTO IBH>KEHHUSL.

3. HabmtoieHue siBleHNs HHEPLUH.

4. HaGnroieHre M3MEHEHHUsI CKOPOCTH MPHU B3aUMOICUCTBUU TEI.

5. CpaBHEHHE MacC IO B3aUMOJICHCTBUIO TEJI.

6. CinoxeHue cuil, HapaBJIE€HHbIX 110 OJTHOM MPSMO.

Jlabopamopuvie pabomol u onvimul
1. Onpenenenre CKOPOCTH PAaBHOMEPHOTO ABIMKEHUs (IIapHKa B KUAKOCTH, MOAEIH dIEKTPHUECKOTO aB-
TOMOOMJIA | T. I1.).
2. Onpenenenue cpeiHeit CKOPOCTH CKOJIbKEHHs Opycka WM [IapuKa M0 HAKJIOHHOM MJI0CKOCTH.
. Onpenenenue MIOTHOCTU TBEPAOTO Tena.
4. OnbBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTHKEHUS (IedopMaIiii) Npy>KUHBI OT MPUIOKEHHON CH-
JIBL.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHMSI OT BEca TeJla U XapaKTepa COMpH-
KaCaroUIUXCsl TOBEPXHOCTEM.
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Jasnenue. CriocoObl yMEHBIICHUS U YBETUUYEHUS [aBieHus. JlaBienne raza. 3aBUCHMOCTb J1aBJICHUS raza
oT 00béMa, Temneparypsl. [lepeqaua naBnenust TBEPABIMU TEIAMH, KUIKOCTSIMH U Ta3amu. 3akoH [lackas.
[THeBMaTH4ecKe MallIMHbI. 3aBUCUMOCTh JaBJICHUS )KUJIKOCTH OT IIyOuHBbI. ['MapocTaTndyeckuii napaaokc.
Coobmarommuecst cocysl. [ uapaBindeckre MEXaHU3MBI.
AtMocdepa 3eman u atmMochepHoe AaBineHue. [IpuunHbl CyIiecTBOBaHUS BO3IYLIHOW 000JIOUYKH 3eMIIH.
Omnseir Toppuuennu. M3mepenune atMochepHOTro HaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BbI-

|9S)



COThI HaJl ypoBHEM Mops. [Ipubops! A u3MepeHust aTMOCPEPHOTO 1aBICHUS.

JleiicTBUE KUAKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BelTasikuBaromas (apXuMeoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozayxomiaBanue.

Hemoncmpayuu
. 3aBUCUMOCTb JaBJIEHUS Ia3a OT TEMIIEPATYypPHhI.

. [lepenaua naBneHus KUIKOCTHIO U TA30M.
. Coobmraroruecs: cocyasl. 4. 'mapaBiudeckuii mpecc.
. [IposiBnenue neiicTBrus aTMOCHEPHOTO AABICHHS.
. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTHU KHUJIKOCTH.
. PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BHITECHEHHOM KUJIKOCTH.
. YcnoBue I1aBaHusl TeIl: IUIABAaHUE WM HOTPYKEHHUE TEl B 3aBUCUMOCTH OT COOTHOILIEHHMS TUIOTHOCTEHN
TeJa U >KUJIKOCTH.
Jlabopamopnuvie pabomot u onvimul
1. UccnemoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOH B )KHJIKOCTh YaCTH Tela.
2. OnpezeneHue BbITAIKUBAIOIIEH CUJIBI, ICHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOLIEH CUJIbI, AEUCTBYIOIIEH HA TEJIO B XKUJIKOCTH, OT Macchl Tela.
4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAOIIEH CHUJIbI, IEUCTBYIOIIEH HA TEJIO B AKUIKOCTH,
0T 00bEMa MOTPYKEHHOHN B KUAKOCTh YACTH TEJA U OT IJIOTHOCTHU KUIKOCTH.

5. KoHcTpynpoBanue apeomeTpa UiiM KOHCTPYUPOBAHUE JIOJKHU U ONPEJEICHUE €€ IPy30M0bEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHEpIrus

Mexannueckas pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, OJIOK, HAaKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecHs pbryara. [IpumeHeHwme
IpaBuJia paBHOBeCHUs pblyara kK 0yoky. «3omotoe npaBuio» mexanuku. KIIJ] mpocteix mexanusmos. IIpo-
CThIE€ MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprud. Kunernueckass u noreHuuanbHas sHeprus. [IpeBpaiienue oqHOro Bujaa mexa-
HUYECKON PHEPTUHU B IPYroil. 3aKOH COXPaHEHUSI SHEPTHUH B MEXaHHUKE.

Hemoncmpayuu

1. IIpumMepbl NPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimul

1. Onpenenennie pabOTHl CHIIBI TPEHUSI IPU PABHOMEPHOM JBIKEHUU Teja MO TOPU30HTATHHOM MOBEPXHO-

CTH.

2. UccnenoBanue ycinoBuil paBHoBecus poruara. 3. Mzmepenne KIIJ] HakiaoHHO mitoc-

KOCTH.

4. 3ydeHne 3aKkOHa COXPAHEHUSI MEXaHUYECKOU SHEPTHH.
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7 kaacce

Pa3nen 6. TenuioBble siBIeHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOpPUU CTPOEHHUs BellecTBa. Macca U pa3mepsl
aTOMOB M MOJIeKyl. ONbIThI, TOJATBEPKAAIONUIME OCHOBHBIE MOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEO-
pun.

Monenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOro cOCTOsIHUM BemiecTBa. Kpucrannnyeckue u aMmop(HbIe Te-
na. OObsiCHEHHWE CBOWCTB Ta30B, JKUJIKOCTEM M TBEPABIX TEI HA OCHOBE IOJOKEHUM MOJEKYJISPHO-
KHUHETH4ecKoi Teopun. CMaunMBaHue U KaWJUISIPHbIE IBJIEHU. TEeMI0BOe pacCIIMPEHHE U CKaTHUE.

Temneparypa. CBsi3b TeMIIEpATypbl CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS YacTHUIl. BHYTpeHHSIA 3HEprus.
CriocoObl U3MEHEHHsI BHYTPEHHEW dHEPTUU: TEIUIONepeadya U CoBepieHue padoTel. Buasl Teronepenadn:
TCIJIOMPOBOAHOCTE, KOHBCKI WA, U3JTYUCHHUC.

KonundecTBo TemnoTsl. Y aenbHas TeIIOEMKOCTh BEIIeCTBa. Termioo0MeH U TeTIOBOE paBHOBECHE. Y PaB-
HEHHE TeryIoBOro Oayanca. [InmaBneHue W OTBEpAEBaHUE KPUCTAJUIMUECKUX BEIIECTB. YIENbHAs TEIUIOTa
miaBnenus. [lapoobpazoBanue u kouaercanus Mcnapenue (MC). Kunenue. Y nenpHas Teriora mapooopa-
30BaHUA. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO 1aBIEHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[MpuHnume! padotsl TeroBbix asurareneit KIIJ[ temnoBoro nsurarens. TemnoBsie ABUTaTeNH W 3allUTa
okpyxatomei cpeast (MC).

3aKOH COXpaHEeHHMsI U TTPEBPAICHHs SHEPTUHU B TEITOBBIX mporeccax (MC).



Hemoncmpayuu
. HaGmronenue 6poyHoBckoro aswkenus. 2. Habmoaenue nudoysun.
. Habmonenue siBieHuii cMaunBaHus U KaWUISIPHBIX SBJICHUH.
. Habmrotenue TemnoBoro pacivpeHust Ted.
. I3MeHeHue naBrieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUU WM OXJIAKICHHH.
. [IpaBuna u3mMepeHus TeMIepaTypsbl.
. Bunel Terionepenauu.
. OxJtaXkieHue IpU COBEPLIEHUH PAaOOTHI.
. HarpeBanue npu coBepiieHr# pabOThl BHEUTHUMH CHUJIAMHU.
10. CpaBHEHME TEIIIOEMKOCTEN pa3IM4HbIX BELIECTB.
11. HaGnronenue kumeHus.
12. HabGnroaeHue ocTosHCTBA TEMIIEPATYPhl IPU IIJIaBIECHUH.
13. Moaenu TemIoBbIX ABUTATEIIEN.

Jlabopamopuvie pabomsl u onvimot

. OnBITHI 1O OOHAPY)KEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHUSI.

. OnBITHI 10 BhIpAIIMBaHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

. OnpITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.

. Onpenenenne naBiieHus BO3Ayxa B OJJIOHE MITPHUIIA.

. OnBITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHMs UM OXJia-
KICHUS.

. [IpoBepka rumnoresbl JIMHEHHOM 3aBUCIMOCTH JJIMHBI CTOJIONKA KUAKOCTH B TEPMOMETPUYECKOM TpyOKe
OT TEMIIepaTyphI.

7. HabGnronenue u3MeHeHHs] BHYTPEHHEW SHEPTUU Tella B pe3yibTare TeIioneperiadyd U padoThl BHEIIHUX
CHIL

. UccnenoBanue sBeHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOIHOM U TOpsiueid BOJBI.
9. OmnpesieneHne KOJIU4YeCTBA TEIUIOTHI, TOJyYEHHOT0 BOJIOH MPH TEIJIO0OMEHE ¢ HarpeThIM METAININYECKUM

HUJIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mpoliecca UCTIapeHHUsl.

12. Onpenenenre OTHOCUTENBHOM BIQXKHOCTH BO3yXa.

13. Onpenenenne yaenbHOU TEIIOTHI MIJIaBICHUS JIbJIA.

Pa3nen 7. DjekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

OnekTpusanus Tel. /[Ba pona snexkTpuueckux 3apanoB. BzanmonelictBrue 3apskeHHbIX Ten. 3akoH Kyo-
Ha (3aBUCUMOCTbH CHJIBI B3aUMOJICHCTBUSI 3apSDKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXKIY Te-
JamMu).

DnekTpuueckoe nosie. Hanpsk€HHOCTh 37eKTpruyYecKoro nmoiis. [IpuHIUI Cynepro3uiiuy dJIEeKTPUIECKUX
nojei (Ha KayeCTBEHHOM YPOBHE).

Hocurenn snextpuyeckux 3apsaoB. DIIEeMEHTApHBIN snekTpuyeckuil 3apsan. Ctpoenune atoma. [IpoBoa-
HUKH U TU3JIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VMICTOUHHMKU TOCTOSHHOTO TOKA.
JleficTBHS 2NMEKTPUIECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DNEKTPUIECKUI TOK B KHUAKOCTAX U
razax.

Onektpuueckas nenb. Cuna Toka. JnaekTpuyeckoe HanpsbkeHue. COnpoTUBIIEHHE TPOBOIHUKA. Y IETIbHOE
conpoTuBiieHUE BemiecTBa. 3akoH OMa uig ydacTka uenu. [locnenoBarenbHoe U mapaienbHOe COETUHEHHE
MIPOBOJIHUKOB.

PaGora u MomHOCTH 351ekTpudecKkoro Toka. 3akoH Jxoynsg-Jlenma. DnekTpudyeckue Henu U noTpeduTenn
ANEKTPUUYECKON dHepruu B ObITy. KopoTKoe 3amMbIKaHHeE.

ITocrosiHHbIE MarHuThl. B3auMoJelicTBUE MOCTOSAHHBIX MAarHUTOB. MarHutHoOe noje. MarHuTHOe MmoJie
3eMiIM M €ro 3HaueHue s Ku3HM Ha 3emie. OnbIT Dpcrena. MarHuTHOE Moje 3JIEKTPUUECKOro TOKa.
[IpumeneHne >eKTPOMarHuTOB B TEXHUKE. [[elicTBHE MAarHUTHOTO TIOJISI HA MPOBOJIHHUK C TOKOM. DJIEKTPO-
JIBUTaTelb MOCTOSHHOTO TOKa. Mcrmosb30BaHUE 3JIEKTPOJBUTATENEH B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIIOPTE.

Onbitel @apajnes. SABnenue snekrpomarauTHOM MHAYKIMH. [IpaBuno Jlenna. Dnekrporeneparop. Croco-
OBI TTOTYYCHUS DIICKTPUIECCKON SHEPTUHU. DJIEKTPOCTAHIINHN HA BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu
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1
2
3
4
5
6
7
9

. DNeKTpu3anus Tel.

. JIBa pozia 3JIEKTpUYECKHUX 3apsI0B U B3aUMOJECICTBUE 3aPSKEHHBIX TEll.

. YCTpOHCTBO U ICHCTBUE SJIEKTPOCKOIA.

. DIIEKTpOCTAaTUYECKass UHTYKLIUS.

. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apSAI0B .

. [IpOBOIHUKY U JUAIIEKTPUKHU.

. MozaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MoJisl. 8. ICTOUHMKN IOCTOSIHHOTO TOKA.
. JIeCTBUA 2IEKTPUYECKOTO TOKA.

10. DnexkTpuuecKrii TOK B KUJIKOCTH .

1

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

1. T"'a30BbI# pa3ps.

N3Mepenne cuiibl TOKa aMIIepMETPOM.

H3mepenue 371eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.

Peocrar u mara3u conpoOTUBIICHUN.

BsanmoseiicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs TTOJIFOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.
OmnbIT OpcTena.

MarnuTtHoe 1ojie ToKa. IIeKTPOMArHuT.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHOM UHAYKIUU.

OneiTel Dapanes.

3aBUCUMOCTD HaIlpaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimul
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8.

9.
10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

. OnpITHI 1O HAOJIIOAEHUIO AJIEKTPU3ALIMU TEJl MHAYKLUEH U IPU COTPUKOCHOBEHUU .

. UccrnienoBanuie qeicTBUS 3JIEKTPHUUECKOTO OIS HA MPOBOJIHUKH U AUDICKTPHUKH.

. Coopka u mpoBepka pabOThI AJIEKTPUIECCKOMN 1IEMU TOCTOSHHOTO TOKA.

. Ismepenue u perynupoBaHue CUJIbI TOKA.

. Ismepenue u peryivpoBaHue HalpsHKEHUS.

. UccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, MIYILErO Y€pe3 PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOpA U
HaIpsDKEHUS Ha pe3UCTOope.

. OTBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTH AJEKTPUUYECKOTO CO- MPOTUBIECHUS MPOBOJHUKA OT €ro JIH-

HBI, TJIOLIa/IM OTIEPEYHOI0 CEUYEHUsI U MaTepuaa.

[TpoBepka mpaBuiia CIOKEHHSI HAMIPSHKEHUI TIPH MOCIIEIOBATEIFHOM COEIMHEHUH JABYX PE3UCTOPOB.

[IpoBepka nmpaBuiia AJisl CUIIBI TOKA MTPH MAPAIJIEIbHOM COEJUHEHUH PE3UCTOPOB.

Omnpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 Pe3ucTop.

Omnpenenenne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha pEe3UCTOpE.

HccnenoBanre 3aBUCIMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JaM- MOYKY, OT HaMpsDKeHUs Ha He.

Onpenenenne KIIJ] narpeBaTesns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS MOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU X 00BETMHEHUHU U Pa3/ICTICHUH.

UccnenoBanue neiCTBUS 2IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHITBI B3aMMOJICHCTBHS KAaTYIIIKH C TOKOM M MarHuTa OT CH-

JIBI TOKA ¥ HAIIPABJICHUS TOKA B KaTYIIIKE.

W3yueHne AeiicTBUSI MATHUTHOTO ITOJISl Ha TPOBOIHUK C TOKOM.

KoHncTpyupoBanue u uzydeHue padoThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

OnBITHl MO UCCIEOBAHUIO SIBJICHHS SJIEKTPOMArHUTHON WHAYKIIMU: UCCIEIOBAaHUE U3MEHEHUN 3Hade-

HUS ¥ HAIPABJICHHS HHIyKITHOHHOTO TOKA.

8 kuacc

Pa3znen 8. Mexanuuyeckue siBJeHHUA

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTENIBHOCTh MEXAHUYECKOTO
IBI>KeHUA. PaBHOMepHOE npsiMoIMHEiHOe BkeHre. HepaBHoOMepHOE npsMoIuHeiHoe nBrxkeHue. Cpen-
HsISl U MTHOBEHHAs1 CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUU.



VYckopenue. PaBHoyckopeHHOE npsiMouHelHoe apmkeHne. CBodoanoe nagenue. Onwitel [Nanumest.

PaBHOMepHOE NBHXKEHHE MO OKpyx)HOCTH. [leproa m yactota obpamenus. JInHelHas u yrioBasi CKOpO-
cTu. LleHTpocTpeMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Hprorona. Bropoii 3akon HerotoHa. Tperuit 3akoH Herorona. IIpuHuun cynepnosuuuu
CHIL.

Cuia ynipyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHUS CKOJIbKEHUS, CUJla TPEHUS MOKOsI, APYTHe BU-
JIbl TPEHUS.

Cuna TshHKecTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO MajeHus. J{ByKeHHe TUIaHeT BO-
kpyr Conuna (MC). [lepBas kocMu4eckasi CKOpocTh. HeBeCOMOCTh 1 Mmeperpy3KH.

PaBHOBecue MarepuanbHO TOUKU. AOGCONMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKperi¢H-
HOM OCbhIO BpamieHusi. MoMmeHT cuiibl. LIeHTp TskecTH.

Nmnynbee Tena. M3menenue umnyinsca. MiMiynbe cuiibl. 3aKOH COXpaHEHHs UMIyJbca. PeakTuBHOE 1BU-
xenue (MC).

Mexanuueckasi pabota u MOITHOCTB. PaboTa cui TskxecTu, yrpy- roctu, TpeHus. CBs3b 3HEpruu 1 pado-
Thl. [loTeHIManbHAas 3HEPrus Tena, HOJHATOrO HAJl TOBEPXHOCTHIO 3eMiu. [loTeHIIManpHas SHeprus cokaTon
npyxuHbl. Kunetnueckas sHeprusi. Teopema 0 KHHETUUECKON dHEPIruu. 3aKOH COXPAHEHUS] MEXaHUUECKON
SHEPIHUH.

Hemoncmpayuu
. Habnmoienne MexaHn4eckoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETa
. CpaBHeHHE TTyTEH U TPACKTOPHM IBHXKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETa
. U3mepeHne cKkopoCTH U yCKOPEHHUSI IPSMOJIUHEHHOTO IBUKEHUS.

. UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS
. Habnmroienue nB>keHuUs Tella Mo OKPYKHOCTH.
. HabGnronenne MexaHW4ecKuX SIBICHUH, MPOUCXOMALINX B cucTeMe oTcuéra «Temexkay mpu e€ paBHO-
MEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (DU3UKH.
7. 3aBUCHUMOCTb YCKOPEHUS TeJa OT MACChl TeJla U ACHCTBYIOIIEH HA HETO CUJIBI.
8. HabmioneHnne paBeHCTBA CUIT TIPU B3aUMOJICHCTBUH TEJI.
9. U3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKEHUH.
10. Ilepenaya nmmysnbca Ipy B3aUMOJECHCTBUU TEI.
11. IlpeoOpa3zoBanus 3HEPTUU NPU B3aUMOAECUCTBUH TEIl.
12 CoxpaHeHne UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13. CoxpaHeHue UMITyJIbca P a0COTIOTHO YIIPYTOM B3aUMOAECHCTBUH.
14. HabnmoeHne peakTUBHOTO JBMIKEHUS.
15. CoxpaHeHre MEXaHMYECKON SHEPTUH ITPH CBOOOTHOM MaJICHUH.
16. CoxpaHeHre MEXaHUYECKON SHEPTUH ITPH IBUKEHUH TeJIa M0 AEUCTBUEM IIPY>KUHBI.
Jlabopamopnuvie pabomovt u onvimuol
1. KoncTpynpoBanue TpakTa 1jsl pa3roHa U JaJbHEHIIEro paBHOMEPHOTO IBUKEHUS IIapUKa WIH TEJEXK-
KH.
2. OmpenieneHue cpeHe CKOPOCTH CKOJIbKEHHs OpycKa MM JBMD)KEHUS LIapuKa 10 HAKJIOHHOM IJIOCKO-
CTH.
3. Onpenenenue yCcKOpeHUs Tella IPU PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IIOCKOCTH.
4. WUccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBHKEHHH 0€3 HadallbHOM CKO-
poctu.
5. IlpoBepka rUMoOTE3bl: €CIIM MPU PaBHOYCKOPEHHOM JIBYKEHUHU 03 HayaJlbHOM CKOPOCTH MYTH OTHOCST-
Csl KaK psijil HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJJUHAKOBBI.
6. UccrnenoBaHue 3aBUCIMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJILHOTO JIaBJICHHUSI.
7. Onpenenenue k03P PuireHTa TPEHUS CKOIBKEHUS.
8 Onpenenenne )XECTKOCTH MPYKUHBI.
9. Onpenenenuie pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUHU Tella TI0 TOPU30HTAILHON OBEPXHO-
CTH.
10. Ompenenenue paboThl CUJIBI YOPYTOCTH IPU MOAbEME TPy3a C MCIOJIB30BAaHHEM HETOABHKHOTO H I10-
IIBIKHOT'O OJIOKOB.
11. 3yueHune 3ak0Ha COXpPAHEHUS SHEPTUH.
Pa3znen 9. Mexanun4yeckue KoJ1e0aHUA U BOJTHBI
KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MepHoA, 4acToTa, aMIUIUTyaa. Ma-
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TEMaTHUYECKUH U MPYXKUHHBIA MassTHUKU. [IpeBpalienre s3Hepruu npu KojiedareIbHOM JBUKCHHUH.
3aryxarmue konebanus. BeiHykneHnHbsie konebanus. Pesonanc. Mexanndeckue BoHBI. CBOWCTBA Me-
XaHW4eCcKuxX BOJIH. [IpogonbHble M monepeuHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpOoCTpaHEHUsI.
Mexanuueckue BOJIHBI B TBEPIOM Tene, ceicmuueckue BostHbl (MC).
3Byk. ['pomMKOCTb 3ByKa 1 BbicoTa TOHA. OTpakeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu
1. HaGnronenue koneOaHmid TeN O JSHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE .
3. HabnroeHue BbIHYKIEHHBIX KOJIEOaHUM U PE30HAHCA.
4. PacripocTpaHeHue MpoAO0IbHBIX U MONEPEYHBIX BOJIH (HAa MOJICIH).
5. HaburoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
6. AKyCTHYECKUI PE30HaHC.
Jlabopamopusie pabomsl u onvimot
. Onpenenenue 4acToThl U IEpUoAa KojaeOaHUN MaTeMaTHYECKOTO MasiTHHUKA.
. Onpezenenne 4acTOTHI U MEPHOa KOIeOaHUH PY>KUHHOTO MasiTHUKA
. UccrnenoBanue 3aBUCMMOCTH TiepUoa KoJeOaHni MOIBEIICHHOTO K HUTHU Tpy3a OT IJIMHbI HUTH.
. UccrnenoBanue 3aBUCMMOCTH IIEpro/ia KoieOaHU NPYKUHHOTO MasiTHUKA OT Macchl rpysa.
. [IpoBepka HE3aBUCHMOCTH Mepuo/ia KoedaHuil rpy3a, HOJBEHIEHHOTO K HUTH, OT Macchl Ipy3a.
. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IIEpHOa KOJIEOAHUN PYKMHHOIO MasiTHUKA OT MacChl rpy3a
1 ’KECTKOCTHU TPY>KUHBI.
7. I3amepenue yckopeHust CBOOOIHOTO MaCHHUS.
Pa3pnen 10. DinekTpoMarHuTHoe 1moJie ¥ 3JIeKTPOMATHUTHbIE BOJIHbBI
DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHblE BOJNHBI. CBOMcCTBa 3yeKTpoMarHUTHBIX BOJH. lllkana
ANEKTPOMArHUTHBIX BOJH. Vcronbp30BaHe 3JIE€KTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomol u onvimul
M3yueHue cBOMCTB 37IEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBble siBJICHUSI
JlyueBas Mmozaens cBera. Mcrounuku ceta. [IpsmonuneitHoe pacnpocTpaHeHue cBeta. 3atmenus: CoaHIa
u Jlynsl. Otpaxenue cera. [lnockoe 3epkaio. 3akoH OTpa’keHHUs CBETA.
[Tpenominienue cBera. 3akoH mpenoMieHUs cBera. llonHoe BHyTpeHHee oTpakeHue ceera. Mcmonb3oBa-
HUE TIOJTHOTO BHYTPEHHET0 OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon nydeit B nuH3e. Ontuyeckas cuctema (oroanmapata, MUKpockona u teneckona (MC). I'ma3
KaK OITHYEcKasi cucreMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenne Genoro csera B crekTp. OnbiTel HbtoToHa. CliojkeHUe CIEKTpalbHBIX LBETOB. Jlucrnepcus
CBeTa.
Hemoncmpayuu
[IpssMonHENHOE pacIIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenne n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnTHYecKui CBETOBO/I.
Xon nydeit B cobuparoreit TuH3e.
Xox Tydel B paccenBaroOLIeH JIMH3E.
[Tonmy4yenue n300paXkeHU C TOMOIIBIO JIMH3.
[Tpunumn neiicTBus GoroanmnapaTa, MUKpPOCKONA U TEIECKOIa.
Mopens riasa.
11. Pa3noxenue 0enoro cBeTa B CIIEKTP.
12. Tlomyuyenue 6en0ro CBETa MPHU CIOKEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopnwvie padbomovt u onvimul
1. MccnenoBanue 3aBUCMMOCTH yTJIa OTPa)KE€HHs CBETOBOT'O Jly4ya OT yrJjia MajeHusl.
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2. V3ydeHune xapaKTepuCTHK U300paxeHus MpeMeTa B IIJIOCKOM 3epKaJe.

3. MccnenoBanre 3aBUCMMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIy4a OT yIJla NaJeHusl Ha TPAHUIIE «BO3-
yX—CTEKIJIO».

. ITomydenue n300pakeHuil ¢ MOMOILBIO COOMPAIOIIEH JINH3BI.

. Onpenenenre (OKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIbI COOMpArOIEii TNH3HI.

. OmBITHI IO pa3IOKEHUIO OETIOT0 CBETa B CIIEKTP.

. OnBITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUS

OmnsiTel Pezepdopna u nmnanerapHas moneib atoma. Moaens aroma bopa. Mcnyckanue u norioiieHue
ceera aroMoM. KBaHThI. JIMHENYaThIE CLIEKTPHI.

PagnoaktuBHOCTh. AJba-, Oeta- U ramma uznydeHus. CtpoeHue atomMHoro sifpa. HykinonHas mozens
aTOMHOTO siapa. M30Tonsl.

PannoaktuBHble npeBpamienus. lleproa noypacnana aTOMHBIX A11€p.

SAnepHble peakuuu. 3aKOHBI COXPaHEHUS 3aps,I0BOTO M MacCOBOI'O YKMCEN. DHEPIUs CBSI3U aTOMHBIX SIIEP.
CBs13b Macchl 1 dHeprun. Peakiuu cunTesa u aeneHus saep. Mcrounuku sueprun Coinnna u 38831 (MC).

SAnepnas sHepretuka. JleiicTBUs pagOaKTUBHbBIX U3JIyde€HUH Ha KuBble opranuzmsl (MC).

Hemoncmpayuu
. CrieKTphl U37Ty4yeHus U MOTJIOIIEHUS.

. CexTpsl pa3IuyHbIX Ta30B.

. Cniextp Bozopoaa.

. Habmonenue TpexoB B kamepe Bunbcona.

. Pabota cuérunka MOHU3UPYIOIINX H3ITydEHHH.

. Perucrpanus uznydeHust npupoHbIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwvie padbomovt u onvimul

1. HabnroieHue CIuTomHbIX ¥ IMHEHYAThIX CIEKTPOB U3JIyUEHUS.

2. UccnemoBanmne TpEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI TTO TOPMO3HOMY ITyTH (110 hoTorpadusim).

3. U3mepenue paanoakTuBHOro (oHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpUTENHEHO-0000IIAIOMINI MOYIIb MPEAHA3HAUEH ISl CUCTEMATHU3AIMH U 0000IICHHS TIPEIMETHOTO
COJIEp’KaHusl U ONBITA JIEATEIbHOCTH, IPUOOPETEHHOIO MPU M3YYEHUH BCETO Kypca (PU3MKH, a TAaKXKe IS
noAroToBkM kK OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 10 (hPU3MKe AJIs 00YyJaroLIuXcsi, BEIOPABIIUX TOT
y4eOHBIN peIMeT.

[Ipy u3yuyeHUH AAHHOTO MOJYJIA PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI ACSITEIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIeUnBAETCs JTOCTHXKEHNE MPEIMETHBIX U METApPeAMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00Y-
4yeHusl, (GOPMUPYETCsl €CTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOGHHE HAYYHBIX METOJIOB MCCIEAOBAHUS SB-
JICHUW TIPUPOJIBI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBACHITH (PU3MUECKUE SBIICHUS, TPUMEHSS MOTyYeH-
HbI€ 3HAHUS, PEIIATh 33Ja4l, B TOM YHCJI€ KAU€CTBEHHbIE U IKCIIEPUMEHTAIIbHBIE.

[TpuHIMIIHATIBHO AEATETBHOCTHBIN XapakTep JAHHOTO pa3jiesia peaiu3yeTcs 3a CYET TOro, YTO yYaIHECs
BBITIOJIHSIIOT 33JJaHUsA, B KOTOPBIX UM IIpeIaraercs:

- Ha OCHOBE IOJIYYCHHBIX 3HaHHI pacro3HaBaTh U HAY4YHO OOBICHATH (M3MUYECKUE SBICHHS B OKpPYKalO-
11eH IPUPOJE U IOBCETHEBHOM JKU3HH,

- UCTIOJIb30BaTh HAyYHBIE METObI UCCIEA0BAaHUS (PU3NUECKUX SBJICHHIA, B TOM YKCIE AJIS MPOBEPKH THIIO-
T€3 U MOJIy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

- OOBSICHATH HAyYHBIE OCHOBBI HanOOJIee BAKHBIX JTOCTHXKEHUH CO- BPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPaKTUYECKOr0 MCIOJIb30BAHUS PA3TMYHBIX MCTOYHMKOB 3HEPTUM HA OCHOBE 3aKOHA Ipe- BpalICHUs U
COXPaHEHHUSI BCEX U3BECTHBIX BUI0B YHEPTHH.

Kaxxnast u3 Tem naHHOro pasjena BKIOYAeT IKCIEpUMEHTaIbHOE HccieloBaHne 0000IIatonero xapakre-
pa. Paznien 3aBepriaeTcsi MpOBEACHUEM TUATHOCTUYECKON M OIIEHOYHOM PabOTHI 32 KYPC OCHOBHOM IITKOJTHI.
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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Nzyuenune yuebHoro npenmera «Pu3nka» Ha ypoBHE OCHOBHOI'O 00Iero oopa3oBaHus JTOJKHO obecrie-
YUBaTh JOCTHIKEHHE CIEAYIOLIUX JIMYHOCTHBIX, METANpPEAMETHBIX U MpPEeIMETHBIX 00pa3oBaTeNIbHBIX pe-
3yJIbTATOB.



JIMUHOCTHBIE PE3VYJIbTATHI
Ilampuomuueckoe 6ocnumanue:

—TPOSIBIICHUE UHTEPECa K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PH3NYECKON HAYKH;

—IIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX (PU3HUKOB.

I'pasicoanckoe u Oyxo8HO-HpascmeeHHoe 60cnumanue:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYKJIEHUU OOIIECTBEHHO-3HAYMMBIX U ITHYECKHUX MPOOJIEeM, CBsI-
3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTH)KCHHUH (PU3UKH;

—OCO3HAHUE BAKHOCTH MOPAIBHO-3TUYECKUX MPUHITUIIOB B AESATEIBHOCTH YUEHOTO.

Jcmemuueckoe eocnumanue:

—BOCIIPHUATHE SCTETHYECKUX KauecTB (PU3MUeCKOi HaAyKh: €€ TApMOHUYHOTO TIOCTPOSHUSI, CTPOTOCTH, TOY-
HOCTH, JAKOHUYHOCTH. []ennocmu nayuno2o no3Hanus:

—O0CO3HaHME IICHHOCTH (U3NUYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBHI Pa3BUTHS
TEXHOJIOTHM, BaXKHEW- W COCTABIISIFOIIEH KYJIbTYPHI;

—Ppa3BUTHE HAYYHOU JTHO003HATEILHOCTH, HHTEPECA K UCCIE0BATEIHCKON ACSITEIHHOCTH.

Dopmuposanue Kyabmypvl 300p08b: U IMOYUOHATIbHO20 0J1A20N0YHUUA:

—OCO3HaHHUE [IEHHOCTH 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaXKHOCTH
paBuJI OE30IaCHOTO MOBEJCHUS HAa TPAHCIIOPTE, HAa JOPOTrax, C AIEKTPHUIESCKUM U TEIIOBBIM 000py10Ba-
HUEM B JIOMAITHUX YCJIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBbIKa pediiekcru, MPU3HAHKWE CBOETO IpaBa Ha OIIMOKY M TAaKOro e IpaBa y
JIPYroro 4enoBeKa.

Tpyooeoe éocnumanue:

—AaKTHUBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKax CEMbH, IITKOJIBI, TOPO/IA, Kpasi) TEXHOJIOTH-
YECKOU U COLMANIbHOM HAIMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NYECKUX 3HAHMIA;

—HWHTEPEC K MPAKTUICCKOMY U3YUCHHUIO Mpodecchid, CBI3aHHBIX ¢ (DU3HKOM.

IKonocuueckoe eocnumanue:

—OpHCHTANMS HA MPUMEHEHNE (PU3NICCKUX 3HAHUU JJI PEIICHUS 3a7ad B 00J1aCTH OKPYXKAIOIICH Cpelibl,
IJIAHUPOBAHUS IOCTYIIKOB U OLEHKH X BO3MOKHBIX IMOCIEACTBUH JJIs1 OKPYKAIOIIEH Cpebl;

—OCO3HaHME IrI100aTbHOT0 XapaKTepa SKOJOTUUECKHUX MPOOJIEM U MyTeH X PEIICHHUS.

Aoanmayusa 00yuarue2ocsa K U3MeHAIOWUMCA YC108UAM COYUANbHOU U RPUPOOHOIL CPEDbL:

—TMOTPEeOHOCTHh BO B3aMMOJICHCTBUH TIPH BHITIOJIHEHUH MCCIICIOBAHUN U MPOEKTOB (PU3NUECKON HaNpaBIIeH-
HOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

—TIOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO JIEATEIbHOCTH;

—TO0TpeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyTUpOBaTh UAEH, TOHITHS, TUIIOTE3bI O
bu3HYeCKuX 00BEKTAX U SIBJICHUSX;

—O0co03HaHue Ie(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

—TUTAaHUPOBAHNUE CBOETO PA3BUTHS B MPUOOPETEHNU HOBBIX (PH3NUYECKUX 3HAHUIA;

—CTpeMIIeHHE aHAIU3UPOBATh U BHISBIISATH B3aUMOCBSI3U MPUPOIBI, OOIECTBA U IKOHOMHUKH, B TOM YHCIIE C
HCIIOJIb30BaHUEM (PU3UYECKUX 3HAHHIM;

—OIIeHKa CBOUX JICUCTBUI C yU4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPEIy, BOZMOXKHBIX TTIOOATBHBIX MMOCIE-
CTBUM.

METAIIPEIAMETHBIE PE3VJIbTATHI

YHuBepcanbHbIe T0O3HABATEIbHBIE ICUCTBUS
bazoevie nozuueckue oeiicmeus:

—BBISIBJISTh U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHHH);

—YCTaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS 7151 OOOOIICHHS U CPAaBHEHHS;

—BBISIBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMbIX (haKkTaxX, JAaHHBIX U HAOIIOJACHUSIX, OT-
HOCSIIIIUXCS K PU3NYECKUM SIBJICHUSIM;

—BBISIBJISITh IPUYMHHO-CJICJACTBEHHBIE CBSI3M NMPU W3yYEHUW (PU3UUYECKUX SIBIICHUW W TPOIIECCOB; JIeTaTh
BBIBOJIbl C UCIIOJIb30BAHUEM JIE€YKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOYEHUH, BBIJBUTATh THUIIOTE3bI O
B3aUMOCBSI3SX (PU3MUECKUX BEIINYNH;

—CaMOCTOSITEIPHO BBIOWpATh CIIOCOO perieHus yueOHou (hu3nueckoi 3a1auu (CpaBHEHHE HECKOIBKUX Ba-
pUAHTOB PENICHHS, BBI- 00p HanboJiee MOAXOIAIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPH-
€B).
ba3zoesvie uccnedosamenvckue oeiicmeus:

—HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUM HHCTPYMEHT MO3HAHNUS;



—TIPOBOJUTH IO CAMOCTOSITEIbHO COCTAaBJICHHOMY IIJIaHy OIIBIT, He- CJIOXKHBIM (PU3NUECKHI SKCTIEpUMEHT,
HeOOJIBIIIOE HCCTe0BaHNEe PUBNYECKOTO SIBICHUS;

—OIlIEHUBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAINIO, MOTYYEHHYIO B X0JI€ UCCIEAOBAHUS WU
HKCIIEPUMEHTA;

—CaMOCTOATENbHO (POPMYIHPOBATH 0000IIEHUS U BBIBOABI MO pe3yjabTaTaM MPOBEAEHHOTO HAOIIOACHUS,
OTbITA, UCCIICIOBAHMUS;

—TIIPOTHO3UPOBATh BO3MOXKHOE JayibHElIIee pa3BuTHe (GU3NYECKUX MPOLIECCOB, a TAKXKe BBIABUTaTh Mpe-
MOJIOKEHUsSI 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

—TIPUMEHSThH PA3INYHBIC METObI, HTHCTPYMEHTBI M 3allPOCHI IPU TIOMCKE B 0TOOpe MH(OpPMAIUK WIIH JTaH-
HBIX ¢ Y4€TOM IIPEJIOKEHHOW yueOHOH (hU3NYEeCcKOi 3a1auu;

—aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh MH(MOPMALUIO PA3TUYHBIX BHIOB U (GOpM
MpEeJICTaBICHMUS,

—CaMOCTOSITEIPHO BBIOUPATh ONTUMAIBHYIO (JOPMY MPEACTABICHUS MHPOPMAIIUN U WILTIOCTPUPOBATH pe-
HIaeMbI€ 33/1a4U He- CII0XKHBIMU CXEMaMHU, AUarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMHU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS
Obwenue:

—B X0JIe 00CYyXKJIeHUsI y4eOHOro Marepuaia, pe3yabTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB 3aJ/1aBaTh BO-
MPOCHI MO CYIIECTBY 00CYK/1aeMOl TeMbI U BBICKA3bIBaTh UJCH, HALIEJICHHBIC HA PEIICHNUE 33/1a4U U MOJ-
JiepKaHne 0JIaroKenaTeIbHOCTH OOIIEHHS;

—COMOCTAaBIATh CBOU CYXKICHHSI C CYKICHUSIMH IPYTMX YYACTHUKOB UANOra, oOOHapyXUBaTh pa3indue U
CXOJICTBO TTO3HIIHH;

—BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—ITyOJIMYHO TPEACTABIIATH PE3yIbTAThl BBIIOJHEHHOTO (PU3MUYECKOTO OIBITAa (IKCIIEPUMEHTA, MCCIIEA0BA-
HUS, TIPOCKTA).

Coemecmuasn deamenvHocmy (COMPYOHUUECME0):

—TIOHUMAaTh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M MHIMBHUYyalbHON pabOTHI MPU PEUICHUH KOH-
KpEeTHOU (hPU3HUECKOH MPOOIEMBI;

—TPUHUMATh €11 COBMECTHOM JIeATeIbHOCTH, OPTaHU30BBIBATH JICUCTBUS MO €€ TOCTHIKEHUIO: pacmpee-
JSATh POJU, OOCYXKJIATh MPOLIECCH U PE3YNIbTaThl COBMECTHON PabOThI; 0000IIaTh MHEHHUS HECKOJIbKHX
JIOAEH;

—BBIMOJHATH CBOIO YaCTh pabOTHI, IOCTUTAsi KAYECTBEHHOT'O Pe3yJIbTaTa M0 CBOEMY HAIPaBJICHUIO B KOOP-
JUHUPYS CBOU JIEUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

—OILIEHUBATh KaueCTBO CBOETO BKJIaJa B OOWIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO CHOPMYIUPO-
BaHHBIM YYaCTHUKAaMU B3aUMOJICHCTBUSI.

YHUBEpPCATBHBIE PETYIATUBHBIEC IEHCTBUS
Camoopzanuzayusa:

—BBISIBJISTH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYyalHUsIX, TPEOYIOMUX U1 perieHus: PU3NIeCKuX 3Ha-
HUM;

—OPHUEHTUPOBATHCS B PA3JIMYHBIX TOJIXO0/IaX MPUHATHS pEIIeHUu (MHIUBUAYATbHOE, TPUHSATHE PEIICHUS B
rpynrne, NpUHATHE PEIIeHU TPYIIoi);

—CaMOCTOSITEIbHO COCTABIIATh AJITOPUTM pelieHus (PU3NUEeCKON 3a/lauul WK IJIaHa MCCIENOBAHUA C yué-
TOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaraeMble BApUAHTBI
peuieHui;

—JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghiexcusn):

—/1aBaTh a/ICKBATHYIO OLIEHKY CUTYalluu U IIpeajararh miaH e€ U3MEHEHNs,

—OOBSACHATHh MPUINHBI JOCTIKEHUS (HE JOCTHKEHUS) Pe3yIbTAaTOB JEATEIbHOCTH, aBaTh OIEHKY MPHOO-
PETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHBHI B JCATEIHHOCTHh (B TOM YHCJIE B XOJ BBITIOJ-HEHUS (DU3UYECKOTO HCCIICIOBAHUS
WIH TPOEKTA) HA OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHHBIIUXCS CHTYyalllii, YCTAHOBJICHHBIX OMIHOOK,
BO3HMKIIUX TPYIHOCTEH;

—OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

ImoyuonanvHvlil uHMeENIeKm:
—CTaBUTh ce0sl Ha MECTO JPYroro 4yeloBeKa B XOJE CIOopa WM JAUCKYCCUU HA HAYYHYIO TeMY, IIOHUMATh



MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOTO.
Ilpunamue ceoa u opyzux:

—IpHU3HABATH CBOE MPABO HA ONIMOKY MU pPEeIIeHHH (PU3MUECKUX 3a/1a4 WM B YTBEPXKACHUSIX HA HaydHBIC
TEMBI U TaKOE K€ TIPaBO APYroTo.

[MPEAMETHBIE PE3VYJIbTATHI

7 kaace
[IpenmetHbie pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y O0yUArOMIUXCS

YMEHHUIA:

—MCIOJb30BATh MOHATHS: (PU3MUECKUE U XUMHUYECKHE SBJICHUS; HAOMIOACHNE, YKCIIEPUMEHT, MOJEIb, T'H-
noTe3a; €IUHUIBI (PU3NUYECKUX BEJIWYUH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHUA BellecTBa (TBEpIOE,
KHJIKOE, ra3000pa3HOe); MEXaHUYECKOe JIBMKEHHE (paBHOMEPHOE, HEpaBHOMEpPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJACHCTBYIOMIas cull, Aepopmanus (yrnpyras, riacTuyeckas), HEeBECOMOCTb, COOOIIat0-
HIMecs COCYbI;

—paznuuate sBiaeHus (AUQdy3us; TEII0BOE ABMKEHUE YACTHI] BEIIECTBA; PAaBHOMEPHOE IBUKEHHUE; HE-
PaBHOMEpPHOE ABW)KECHUE; MHEPLUS; B3aUMOJAECUCTBUE TEJl; PABHOBECHE TBEPABIX TEJl C 3a- KPEIJIEHHOU
OCbIO BpallleHUs; Mepeaaya AaBlieHus TBEPABIMU TEJIaMH, KUIKOCTSIMH M Ta3aMmH; aTMochepHoe aaBie-
HUE; IUIaBaHKE TEJ; IPEBPAIICHNUS MEXaHUUYECKON YHEPTHH) 110 OMMCAHUIO UX XapAaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE;

—pacro3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SBICHUH B OKPYXAIOIIEM MHUpPE, B TOM 4Hcie (hu3n-
YeCKHUe SIBJICHUS B IIPU- POJE: MPUMEPHI ABMKCHUS C PA3IMUYHBIMU CKOPOCTSAMHU B JKUBOM M HEKUBOU MPHU-
pone; AeiicTBUE CHIIBI TPEHHs B MPUPOJIC U TEXHUKE; BIUIHUE aTMOC(HEPHOTO JaBICHHUS Ha )KUBOM opra-
HU3M; TJIaBaHUE PBIO; phlYard B Telle YeNIOBEKa; MPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eo-
HYIO, BBIJICIISITh CYIIECTBEHHbBIE CBOMCTBA/MIPU3HAKH (PU3NIECKUX SIBIICHUIA,

—OMNUCHIBATh U3yYCHHBIE CBOICTBA Tel U (hU3UUECKUE SABICHUS, UCTIONB3Ys (U3HUECKUEe BETUYHMHBI (Macca,
00BEM, IJIIOTHOCTh BEUIECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJla YIPYy- TOCTH, CHIIA TSDKE-
CTH, BEC TeJa, cujia TpeHus, AaBiieHue (TBEPIOro Temna, >KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CHUIIa, MEXaHU-
Yeckasi paboTa, MOIHOCTD, TUIEYO CHJIBI, MOMEHT CHJIBI, KOA()(DUIIMEHT TOJIE3HOTO NeHCTBUS MEXaHU3MOB,
KMHETUYeCcKasl U MOTEHIMAIbHAA DHEPIusl); MNPy ONMUCAHUM MPABWIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYUH, UX 0003HAUEHUs M €IMHULBI (PU3NUYECKUX BEIMYUH, HAXOAUTH (GOPMYJIbI, CBS-
3bIBAIOIINE JaHHYIO0 (PU3UYECKYIO BEIMYHHY C JPYTUMH BEITMUYMHAMM, CTPOUTH TpapUKH W3Y4YEHHBIX 3a-
BHUCUMOCTEN (PU3HUECKUX BEJIH- YHH;

—XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKUE SBJICHUS U MPOLECCHI, UCTIONb3Ys MpPaBUiIa CIOXKEHUS CUII
(Bmonb onHOM mpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO PaBHOBECHS pblyara
(6;oKa), «30J10TOE MPABUJIO» MEXAHUKHU, 3aKOH CO- XpPaHEHHs MEXaHMYECKOW 3HEPruH; MpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMMCHIBaTh €M0 MaTEMATHUYECKOE BhIPAXKEHHUE;

—O0OBACHATH (pr3HUeCcKHe SBICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallui Mpak-
TUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbISBISTh MPUUNHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maros ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (PU3NUeCKHX 3a-
KOHA WJIM 3aKOHOMEPHOCTH;

—pemarb pacuéTHble 3aJaun B 1—2 aelcTBUS, UCMONb3YS 3aKOHBI M (OPMYIbI, CBsI3bIBaroIIue (puznye-
CKH€ BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJjaul 3allMChIBaTh KPAaTKOE yCIOBHE, OJACTABIATh (HU3H-
YeCKHEe BEJMYMHBI B (POPMYIBI M NMPOBOAUTE pac- Y€ThI, HAXOJUTh CIIPABOYHBIEC JaHHbIE, HEOOXOANMBbIE
JUISL peIlIeHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYyYeHHON (PU3MUECKON BEIUYUHBL;

—pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXHO PELIUTh MPH MOMOILIH (PU3NUECKUX METOJIOB; B ONMCAHUH HC-
CJIEIOBaHUSI BBIJIEISTH MPOBEPSIEMOE MPENONIOKEeHNE (TUIIOTe3Y), pa3inyaTh U HHTEPIIPETUPOBATH MOTY-
YEeHHBIN Pe3yJIbTaT, HaXOAUTh OUIMOKU B XOJI€ OIBITA, eJIaTh BHIBOJIBI IO €r0 pPe3ysibTaTaM;

—TPOBOJUTH OMBITH IO HAOTIOIEHUIO (U3UYECKUX SBICHUN WM (QU3HUYECKUX CBOMCTB TeN: (GOPMYIHPO-
BaTh IpOBEpsieMbIe MPe/- MOI0KEHUS, COOMpPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000py0BaHUs, 3aITUCHI-
BaTh XOJ] ONbITa U (OPMYIUPOBATH BBHIBOJIBI;

—BBINOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BpPEMEHU, Macchl Tena, 00bEMa, CHIIbI U TEMIIEPaTyphl C UC-
M0JIb30BAHMEM AaHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB; 3aMUCHIBATh MMOKa3aHUs MPUOOPOB C YUETOM 3alaH-
HOMI aOCOIOTHON MOrPEIIHOCTH U3MEPEHU;

—TIPOBOJUTH HMCCIIEAOBAHNUE 3aBUCHMOCTH OJHON (PU3MYECKOW BEIWYHMHBI OT APYroM ¢ MCHOJb30BaHUEM
OPSMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PaBHOMEPHO JIBUXKYIIETOCS Tella OT BPEMEHU JIBHKEHMS Tela;



CHJIBI TPEHUS CKOJIBKEHMsI OT Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI
TPEHMSI OT IUIOIIAIN CONPUKOCHOBEHHUS TE€J; CHJIbI YIPYTOCTH OT YAJMHEHUS IPYKUHBI; BBITAIKMBAIOIIEH
CHJIBI OT 00bEMA MOrPyKEHHON YacTH TeJla U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTU
TeJa, OT TIIYOMHBI, HAa KOTOPYIO MOTPYKEHO TEJ0; YCIOBUHN ITUIaBaHUS TeJ, YCIOBUNA PaBHOBECHS pblyara u
0JI0OKOB); y4acTBOBaTh B IIJITAHUPOBAHUM Y4€OHOI'O UCCIIEOBAaHUS, COOMpPATh YCTAHOBKY U BBIIIOJIHATH U3-
MepeHHUsl, CIIeAys MPeUI0KEH- HOMY IUIaHy, (UKCUPOBATh PEe3yIbTaThl MOTYYEHHONW 3aBUCUMOCTH (U3U-
YECKHMX BEJIMYUH B BUJIE IIPEUIOKEHHBIX TaOIUL U rpad)UKOB, JeaaTh BbIBOJBI IO pe3yabTaTaM UCCIIEO0-
BaHUs;

—IIPOBOJIUTh KOCBEHHbIE MU3MEPEHMs (PU3MUECKUX BEJIMYMH (IUIOTHOCTh BELECTBA JKUIAKOCTU U TBEPIOrO
TeNa; cuja TPEHUS CKOJBXEHMS; aBJICHHE BO3/yXa; BBITAJIKMUBAIOILAs CUJIA, ACHCTBYIOLIAas Ha MOTPY-
KEHHOE B XKMJKOCTb TeJI0; KOA(PGUIMEHT MOJE3HOTI0 JeHCTBUSA MPOCTBIX MEXAHU3MOB), CIEaysl MpeIo-
KEHHOM WMHCTPYKIMU: TPU BBITOJHEHUH U3MEPEHUH cOOMpaTh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY U BBI-
YUCIATh 3HAYEHUE UICKOMOM BEJM- YUHBI;

—Cco0III0/1aTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—YyKa3blBaTh IPUHIMIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWUCTB: BECHI, TEPMOMETP, AUHAMOMETD,
cooOmrarommecs co- Cysl, 0apoMeTp, pbliar, MoABHKHBINA 1 HEMOABMKHBINA OJIOK, HAKIOHHAS IIOCKOCTB;

—XapaKTepu30BaTh MPUHLHUIBI JHCTBUS N3yUYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMUCTB C ONOPOil Ha UX
onMcaHus (B TOM 4HuCie: NOAUIMITHUKHN, YCTPOMCTBO BOAOIPOBOAA, TMIAPABINYECKUIM Ipecc, MaHOMETP,
BBICOTOMEp, MTOPIIHEBOI HAcOC, apeoOMETp), UCIOJIb3YsI 3HAaHUS O CBOMCTBAX (PM3NYECKUX SBJICHUN U He-
00xoauMble (hu3nYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOAMUTH IPUMEPHI / HAXOAUTh UH(OPMALUIO O MPUMEPaX MPAKTUYECKOTO UCTI0JIb30BaHUS (PU3MUECKUX
3HAHUH B MIOBCEIHEBHOW KHU3HH I 00ecrieueHrst 0€301MacHOCTH PU OOpaIIeHUH ¢ TPHOOpaMH U TEXHU-
YECKMMHU YCTPOICTBaMHU, COXpPAHEHHUS 370POBbS M COOJIOACHUS HOPM HKOJOTHYECKOro IOBEIEHUS B
OKpYXKaKoIleH Cpee;

—OCYILECTBJIATH OTOOP UCTOUHUKOB MH(pOpPMALUU B ceTU VIHTEpHET B COOTBETCTBUHU C 3aJaHHBIM ITOMCKO-
BBIM 3aIlpOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUN U NMyTEM CPaBHEHUS PA3JIMYHBIX UCTOYHUKOB BBIJEINIATH
UH(POPMALIKIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOM;

—MWCIOJIH30BATh NPU BBIOJHEHHH YUEOHBIX 33JaHUN HAYYIHO-TIOMYJISPHYIO JUTEpaTypy (pusmueckoro co-
JiepKaHusl, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT; BiajeTh NpuéMaMu KOHCIEKTHUPOBAHUS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KpaTKHe NMUChbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE 2—3 MCTOYHHUKOB UH-
dopManuu pU3NYECKOTo COAEPKAHUS, B TOM YHCIE IMYOJUYHO JAeNaTh KPaTKHE COOOIIEHUs O pe3ysbTa-
Tax MPOEKTOB WM Y4eOHBIX MCCIEIOBAHUIN; IPU ITOM I'PaMOTHO MCHOJIb30BaTh U3YUYCHHBIN MOHATHHHBINA
anmnapar Kypca (U3HKH, CONPOBOXK/IAaTh BBICTYIIEHHE IPE3EHTALINEH;

—IIpH BBIMIOJHEHUN YUEOHBIX NMPOEKTOB U MCCIEIOBAaHUI pacnpeensiTh 0053aHHOCTH B IPYIMIIE B COOTBET-
CTBUU C NOCTaBJICHHBIMU 3a/ladyaMH, CIEAWTH 32 BBINOJHEHHEM IIaHA JEHCTBUM, aJleKBATHO OLIEHHWBATH
COOCTBEHHBIN BKJIAJ B JEATEILHOCTh T'PYIMIbI; BHICTPAMBaTh KOMMYHHUKATUBHOE B3aUMOJEWUCTBUE, YUH-
ThIBasi MHEHUE OKPYKAIOIIHX.

8 kiace
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTh C(hOPMHUPOBAHHOCTH y O0yYarOUINXCS

YMEHUU:

—MCIIONIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperar-
HbIE COCTOSIHUSI BEILIECTBA, KPUCTANIMUYECKHE U aMOpQHBIE Tella, HACHIIIEHHBI U HEHACHIILIEHHBIN Tap,
BJIQXKHOCTb BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPT U, TEIJIOBOM JBUTATENb; AJIEMEHTAPHbBIN IeKTpHU-
YEeCKUI 3apsj, 3JIEKTPUYECKOE I0JI€, NMPOBOJHUKHA M AUDIEKTPUKH, NOCTOSHHBIA 3JIEKTPUUECKUH TOK,
MarHuTHOE I0JIE;

—pa3nuyath SBJIEHUS (TEIJIOBOE paclIMpeHHe/cKaThe, TeIulonepeaada, TernjaoBoe PaBHOBECHE, CMadHMBa-
HUE, KanWUISpHbIE SBJICHUS, HCIapeHHe, KOHJEHCalMsl, MJIaBlIeHue, KpUcTaJuIn3anus (OTBEpAEBaHUE),
KUTIEHHE, Terionepeaaya (TemIonpoBOIHOCTh, KOHBEKILIUS, U3ITyUeHHE); SICKTPU3ALHs T, B3auMOJIe-
CTBUE 3apsJI0B, IEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aUMOJIEIICTBIE MarHUTOB, Aei-
CTBUE MarHMTHOTIO I0JI HA ITPOBOJAHMK C TOKOM, JIEKTPOMArHUTHasl MHAYKIMS) 110 ONIMCAHUIO UX XapaK-
TEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SBIICHUE;

—pacro3HaBaTh NPOsIBICHNE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpPYXKAIOIIEM MUpPE, B TOM yHcie Gpu3m-
YeCcKHUe SIBJICHUS B MPHU- pOJie: MOBEPXHOCTHOE HATSHKEHHUE U KaNWUISIPHbBIE SIBJICHUS B IPUPOJIE, KPUCTAII-
761 B ipupoe, nznydenue ConHna, 3aMep3aHue BoJoEMOB, MOPCKUE OpH3bl, 00pa3oBaHHE POCHl, TYMaHa,



UHEsl, CHEra; 2JIEKTPUYECKUE SBICHHS B aTMOC(eEpe, MIEKTPUUECTBO KHUBBIX OPraHU3MOB; MATHUTHOE T10-
ae 3eMiH, Apeid MoI0CcoB, poJib MATHUTHOTO TOJIS /TS KU3HU Ha 3eMile, MOJIIPHOE CUSHUE; IIPH ATOM
NEPEeBOIUTh MPAKTUYECKYIO 337ayy B y4eOHYIO, BBIIENIATh CYLIECTBEHHBIE CBOMCTBA/IpU3HAKU (HU3UUe-
CKHX SIBJICHMI;

—OMNMCHIBATh U3YYEHHbIE CBOMCTBA Tel U (PU3UYECKUE SBJICHUS, UCIONB3Ysl (PU3NUYECKUE BEIMYUHBI (TEM-
neparypa, BHYTPEHHSAsS 3HEPIUsl, KOJUYECTBO TEIUIOTHI, YZAE/bHAas TEIJIOEMKOCTh BEILECTBA, yJAEIbHAs
TEIUIOTa IUIABJICHUS, yelbHas TeIUloTa napooOpa3oBaHusl, yeabHas TEIIOTa CrOpaHusl TOIUIMBA, KO3(-
(UIMEHT MOJIE3HOTO EHCTBHS TEIJIOBOM MalllMHBI, OTHOCUTENbHAS BIAKHOCTh BO3yXa, SJEKTPUUCCKUN
3apsj, CHJIa TOKa, MIEKTPUYECKOE HANPSIKEHUE, CONPOTUBIICHNE IPOBOIHUKA, YACIBHOE CONPOTUBIICHNE
BEIIEeCTBa, pab0Ta U MOIIHOCTH JIEKTPHUUECKOTO TOKA); MPU ONHCAHUM MPABUIBHO TPAKTOBATH (hU3NUE-
CKUH CMBICII UCIOJIb3YyEMBbIX BEJIMYMH, OOO3HAYEHUS U €AMHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTh (op-
MYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH TPaQUKH H3y-
YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJIMYNH;

—XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBJICHUS M MPOIECCHI, MCIONb3Ysl OCHOBHBIC IOJOXKECHHUS
MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOEHUS BEIIECTBA, MPUHLUI CYNEpIO3ULUH I0- Jiel (Ha Kade-
CTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3a- KoH Oma a1 ydacTka Lenu, 3akoH Jxoyns—Jlenna,
3aKOH COXPaHEHMs SHEPrHH; IPU ITOM JABATh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alIUCHIBATh €ro0 Ma-
TEMaTHYECKOE BBIPAKECHMUE;

—O0OBACHATh (PU3UYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YHUCIE M B KOHTEKCTE CUTyallMi NpPaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BbsiICHEHUE U3 1—2
JIOTMYECKHUX 1I1aroB ¢ ONMOpoi Ha 1—2 M3ydyeHHBIX CBOMCTBA (PM3UUECKUX SIBJICHHUH, (PU3MUECKIX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

—pemarb pacuéTHble 3aJauu B 2—3 AEWCTBUS, UCIOJb3YS 3aKOHBI U (OPMYIIbI, CBSI3bIBaOLINE (U3NUE-
CKH€ BEJINYMHBI: HA OCHOBE aHAJIM3a YCJIOBMSI 3a/1a4Ml 3allMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJIOCTA-
TOK JIJAaHHBIX Ul PEeLICHUs 3aJauu, BEIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus, po-
BOJIUTH pac- 4YEThI U CPAaBHUBATH MOJIYYEHHOE 3HaUeHHE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMY;

—pacmo3HaBaTh po0JIeMbl, KOTOPbIE MOXKHO PELIMTh IIPU MOMOIIU (PU3UYECKUX METOAOB; UCIOJIb3Ysl OIU-
CaHME MCCIIEOBAHUS, BBICISTH IPOBEPSIEMOE MIPEATNIONI0KEHNE, OLIEHUBATh IPABUIIBHOCTb HOPSIKA IIPO-
BEJICHUS MCCIIE0BaHNUs, 1€]IaTh BbIBOBL;

—TIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SBJIEHUIN WM GU3NYECKUX CBOMCTB TeN (KalWLIsSpHbIE
SBJICHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0b&Ma, TeMIIepaTyphl; CKOPOCTH IpoLecca OCThIBa-
HUSI/HAarpeBaHus MpHU HU3JyYEHUHU OT L[BETa M3JIydarolleil/morionaiel ToBepXHOCTH; CKOPOCTh HCIa-
pPEHMS BOJBI OT TEMIIEPATYPHI JKUJKOCTH U IUIOLIAIN €€ MOBEPXHOCTH; JIEKTPU3ALMs TE€I U B3aUMOJEH-
CTBUE 3JIEKTPUUECKUX 3apsA0B; B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB, BU3YyaJIU3alllsl MATHUTHBIX IO-
JIEM TOCTOSTHHBIX MarHUTOB; IEHCTBUS MArHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAr-
HUTA, CBOMCTBA 3JIEKTPOJIBUraTENsl OCTOSIHHOTO TOKA): (POPMYIHpPOBaTh MPOBEPSEMbIE TIPEANON0KEHNUS,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO0 000pYyJOBaHUs; OMUCHIBATh XOJ OIBITa U (POPMYITUPOBATH BbI-
BOJIbI;

—BBIIIOJIHATB NPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTU BO34YyXa, CHJIBI TOKA, HaNps-
JKEHUSI C HCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHUX BEIMYUH; CPAaBHUBATH pe-
3y/lbTAaThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

—TIPOBOJUTH HMCCIIEA0BAaHUE 3aBUCHMOCTH OJHON (PU3WYECKOW BEIUYMHBI OT APYrol € MCHOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCHMOCTB COIIPOTMBIIEHHS MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAN HONEPEYHOTO
CEUEHHUs U YAENbHOTO COMPOTHBIIEHHUS BELIECTBAa MPOBOJHUKA; CUJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK,
OT HaNpsHKEHUS Ha IPOBOJAHMKE; UCCIIEI0OBAHUE TIOCIIEN0BATENBHOIO U MAPAIIEIBHOIO COEAUHEHUH TIPO-
BOJIHMKOB): IJIAHUPOBATh MCCJIEI0BAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIeays Mpel-
JIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJIYYEHHON 3aBHCHUMOCTH B BUE TaOnMIl U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3YJIbTaTaM MCCIEIOBAHMS;

—IIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (PU3MUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh BEIIECTBA, COMNPO-
TUBJIEHHE IPOBOJHMKA, pab0Ta M MOIIHOCTH AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHHUs], COOMPAThH
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEAIOKEHHONM MHCTPYKIMH, U BBIYUCIATh 3HAYCHHE BEIUYM-
HBI;

—Cco0JII0/1aTh NMpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYI0BaHHEM;

—XapaKTeprU30BaTh MIPUHIIMIIBI AEUCTBHS U3yYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI Ha UX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JI0MOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETp, BOJIbT-



METp, CUETYMK AJIEKTPUUYECKOM SHEPTUH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENbHbBIE JIEKTPO-
npuOOpEI (IPUMEPHI), FTEKTPUUECKUE MPEAOXPAHUTENH; HIEKTPOMATHUT, MIEKTPOJABUTATENb TTOCTOSTHHO-
r0 TOKa), UCIIONB3Ys 3HAHUS O CBOMCTBAaxX (PM3MUYECKHUX SBJICHUN M HEOOXOIUMBIE (PU3MUECKHE 3aKOHO-
MEPHOCTH;

—pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOUCTBA U M3MEPUTENbHbIE TPUOOPHI IO CXeMaM M CXeMaTH4-
HBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, NCHXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO
CrOpaHusl, 3JEKTPOCKOI, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKHX LIETNel ¢ mocieA0BaTeIbHbIM U a-
paJUIETbHBIM COCMHEHUEM DJIEMEHTOB, pas3iiMyasi YCJIOBHbIE O0O3HAYEHHS 3JEMEHTOB 3JICKTPUUYECKUX
HeTIeit;

—IIPUBOANTH MPUMEPBI/HAXOAUTh HH(POPMAIUIO O MIPUMEPAX MPAKTHIECKOTO UCIONIb30BaHUS (PU3MUECKUX
3HAHUU B MTOBCEJIHEBHOM XKU3HU JIs1 o0ecreueHrs 0€30MacHOCTH P O0pallleHUH ¢ MPUOOpaMH U TeXHH-
YECKHMMHU YCTPONCTBaMHU, COXpPAHEHHUS 370POBbS M COOJIOACHUS HOPM HKOJOTHYECKOTO IOBEICHHS B
OKpYKarolleu cpene;

—OCYILECTBIIATh MOUCK HH(pOpMAIK (PU3UUECKOTO COJIepKaHUs B ceTH VIHTepHET, Ha OCHOBE MMEIOIIUXCS
3HAaHUU U MyTEM CpaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIIENIATH MH(OPMALINIO, KOTOpas SBIISETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEJJOCTOBEPHOM;

—MCIIOJIb30BATh NP BBINOJIHEHUH YUYE€OHBIX 3aJJaHUI HAy4YHO-TOMYJIAPHYIO JIUTEPaTypy (U3HUECKOTO CO-
JiepKaHusl, CIIPaBOYHBIE MaTepHalbl, peCypchl ceTu MHTepHeT; BIaneTh NpuéMaMi KOHCIIEKTHPOBAHUS
TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUHN U3 OJJHOU 3HAKOBOM CHCTEMEI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKUE YCTHBIE COOOmIeHHs, 00001mas nHpopMannoo U3 He-
CKOJIbKUX HMCTOYHUKOB (PU3UYECKOrO COAEpKAHUS, B TOM YUCIE MYOJIWYHO MPEACTaBIATh Pe3yJIbTaThl
IPOEKTHOM WJIM HCCIIEN0BATENbCKON AESITENbHOCTH; P 3TOM I'PaMOTHO MCIOJIb30BaTh U3YYEHHBIN IO-
HATUHHBINA anmnapar Kypca GU3HKH, COMPOBOXK/IATh BBICTYILICHUE TIPE3CHTALIUCH;

—IIpH BBITIOJTHEHUH YY€OHBIX MIPOCKTOB M MCCIEIOBAHNN (PU3NIECKHX POILIECCOB PACIIPENeNATh 00I3aHHO-
CTH B TPYIINIE€ B COOTBETCTBHHU C ITOCTABJICHHBIMH 33/1a4aMH, CICAUTD 3 BHIMOJTHEHUEM IJIaHa IEHCTBUHN U
KOPPEKTHPOBATH €r0, aleKBATHO OI[CHUBATH COOCTBEHHBIN BKIIAJ B JIEATEIBHOCTD TPYIIIBI; BHICTPAUBATD
KOMMYHHUKaTHBHOE B3aHMMOJCHCTBHE, TPOSBIISL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

9 kiacc
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpakaTh C(hOPMHUPOBAHHOCTH y O0yYarOLIUXCS

YMEHUU:

—MCII0JIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepHalibHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIbHOCTh MEXaHU-
YeCKOro JIBWXKEHHUS, Je- popMmanus (ynpyras, IiiacTHuecKkas), TpeHUe, LEHTPOCTPEMUTENIbHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3Ku; LEHTP TAKECTH; aOCOIIOTHO TBEPAOE TENIO, LIEHTP TSKECTH TBEPAOIO Teia,
paBHOBECHE; MEXaHHUYECKUE KoJIeOaHUs U BOJHBI, 3BYK, HH(QPA3BYK U YJIbTPa3BYK; JIEKTPOMarHuTHbIE
BOJIHBI, IIIKaJIa 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUS U
HOTJIOIEHHS; alb(a-, 0eTa- 1 raMMa-u3Iy4deHus, U30TOIIbI, SJIepHas SHEPreTUKa;

—pa3nuyarh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE [BUKEHUE, PaBHOYCKOPEHHOE
HpSMOJIMHEHOE IBUKEHHE, CBOOOIHOE MaJIeHNe Tell, PABHOMEPHOE JBM)KEHUE IO OKPYKHOCTH, B3aUMO-
JeiCTBUE TeJl, peakTUBHOE JABM)KEHUE, KojeOaTenbHOe ABM)KEHUE (3aTyXalollie U BBIHYKJIEHHBIE KOJe-
0aHus1), pe30HaHC, BOJHOBOE JIBUKEHME, OTPaKEHUE 3BYKa, MPSAMOJIMHEHHOE PacpOoCTpaHEeHue, OTpake-
HUE U NIPEIOMJIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3IoKeHUE OesIoro CBeTa B CIEKTP U
CIIO)KEHHE CIIEKTPAJIbHBIX LIBETOB, AMCIIEPCHUS CBETA, €CTECTBEHHAs PAaJUOAKTUBHOCTH, BOZHUKHOBEHUE
JMHENYaToro CreKTpa U3JIyuyeHus) 0 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE ONBITOB, IEMOH-
CTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

—pacrno3HaBaTh MPOSBIEHUE W3YUEHHBIX (PU3MUECKUX SBJIEHUI B OKpYKaolleM MUpe (B TOM 4yucie Gpusu-
YeCKHE SIBJICHUS B MPU- POJIE: NPUINBBI U OTJIMBBI, ABHKeHUE MIaHeT CONHEYHON CHCTEMBI, PEaKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, X0, LIBE€Ta TeJl, ONTUYECKHE SIBICHUS B MPUPOJIE, OMOIOrHUYECKOe JecTBUE BUIUMOTIO, yIbTpa-
($uOIeTOBOrO0 M PEHTIEHOBCKOI'O M3IYYEHMI; €CTECTBEHHBIN PaJnOaKTUBHBIA (OH, KOCMUYECKUE TYy4H,
paZoaKTUBHOE M3ITyYEHUE IPUPOJHBIX MUHEPAJIOB; AEUCTBUE PAJUOAKTUBHBIX M3IyYEHUI HA OpraHUu3M
YeJioBeKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO, BBIIEISATH CYILIECTBEHHBIE CBOIi-
CTBa/IIpU3HAKU (PU3UUECKUX SBICHUM;

—ONUCHIBATh U3YUEHHBIE CBOMCTBA TeNl U (PU3NUECKHE SIBJICHUS, UCIONIb3YSl (PU3NYECKUE BETUYUHBI (Cpel-
HS ¥ MTHOBEHHAsl CKOPOCTb Tejla PM HEPAaBHOMEPHOM [BMXEHHH, YCKOPEHHE, NEpeMe-IIeHHE, YTh,



yIJI0Basi CKOPOCTh, CHJIa TPEHMs, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE CBOOOAHOTO MaJIeHuUs, BEC
TeJa, UM- MyJIbC Tella, UMIYJIbC CHIIbI, MEXaHHUecKasi paboTa U MOILTHOCTh, NOTEHIIMAJIbHAS YHEPTUs Te-
Ja, TOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLUANbHAS 3HEPIUs CKATOW HMPYKUHBI, KHHETHYECKas
SHEPTUs, OJTHAS MEXaHUYECKasi YHEPTUsl, IEpUO]] M YacTOTa KojeOaHHi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJOMIICHHUS CPE/ibl); IPU ONUCAHUM MPABUIBHO TPAKTO-
BaTh (PU3MUYECKUI CMBICT HCIOJB3YyEMBIX BEIMYMH, 0003HAUCHHS W EeIUHHUIBI (PU3MUECKUX BEIWYHH,
HaXoAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (U3NYECKYI0 BEIUYMHY C APYTUMH BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

—XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUYECKHE SIBICHUS U IPOLIECCHI, UCIOIb3Yys 3aKOH COXPAaHEHUs dHEp-
T'MH, 3aKOH BCEMHPHOTO TATOTEHUS, IPUHIHI CYNEPIO3UIIMH CHJI, IPUHLIUI OTHOCUTeNbHOCTH [ amues,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI CO-
XpaHEHHS 3apsAA0BOTO U MACCOBOTO YHUCEN MPH SACPHBIX PEAKIHSIX; IPU ATOM J1aBaTh CIOBECHYIO (OopMy-
JMPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMaTHYECKOE BbIPaKEHUE;

—OOBSACHATh (PU3NYECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YUCIIC M B KOHTEKCTE CUTYallMi MPaKTHUKO-
OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABJIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUThH O0bsICHEHUE U3 2—3
JIOTMYECKUX IIaroB C OMOPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3UYECKUX SBICHHUH, (PU3MUECKIX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

—pemarh pacuéTHbIE 3aa4l (OMHMPAIOIINECs Ha CHCTEMY U3 2— 3 ypaBHEHUH ), UCIIOJB3Ys 3aKOHBI U (pop-
MyJIbl, CBA3bIBAIOIINE (PU3NUECKUE BEIMUMHBI: HAa OCHOBE aHaIM3a yCJIOBUS 33/a4M 3allMChIBaTh KPaTKOE
YCJIOBHE, BBISIBIISITH HEOCTAIOIINE MM M30bI- TOUHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIBI, HE0OXO-
JUMBbIE JJIsl pellieHHs], TPOBOAUTH Pacu€Thl U OLEHUBATh PEATUCTUYHOCTD MOJIyYCHHOI'O 3HaYeHUs (PU3U-
YEeCKOH BEJINYNHBI;

—pacmo3HaBaTh Mpo0JIeMbl, KOTOPbIE MO>KHO PEIIUTh IPU MOMOIIU (PU3NYECKUX METO/I0B; UCIONb3Ys OIHU-
CaHME MCCIIEJJOBAHMUSI, BBICISTH IPOBEPSIEMOE MIPEATNIONI0KEHNE, OLIEHUBATh MIPaBUIIBHOCTh MOPSAKA MIPO-
BE/ICHUS MCCIIEeI0BaHMUs, /1€1aTh BbIBO/bI, HHTEPIPETUPOBATh PE3y/bTaThl HAOIIOAEHUH U OIBITOB;

—IIPOBOJIUTH OIBITHI 110 HAOIOICHUIO (PU3UUECKUX SBICHUN WM (PU3HUYECKUX CBOWCTB Tel (M3y4eHHE BTO-
poro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHUs 3HEPIuu; 3aBUCHUMOCTb IEpuojia KojJeOaHUil NMpyKHHHOTO
MasiTHAKA OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI M HE3aBUCHUMOCTh OT aMIUIMTY/IbI MaJIbIX KOJICOaHMIA;
HpSAMOJIMHEHHOE pacpOoCTpaHEeHUE CBETa, pa3jokKeHue 0eJIoro CBeTa B CHEKTP; U3yUeHUEe CBOMCTB U300-
paxxeHus: B TJIOCKOM 3€pKajieé M CBOMCTB M300pa)K€HUs MpeJAMETa B COOMpArOIIeil JIMH3e; HAOMI0ACHUE
CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB U3IYUYEHHUs): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyAOBaHUS; OMKICHIBATh X0 OTIBITA U €r0 PE3yIbTATHI, ((OPMYITHPOBATH BHIBOIBI;

—IIPOBOJIUTH IIPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeelisis Cpe/lHee 3HaUeHHe U3MepseMoi
BEIMUYMHBI ((POKYCHOE paccTosiHuEe coOuparomiei JIMH3bI); OOOCHOBBIBATH BBIOOp cIocoba u3Mepe-
HUS/M3MEPUTENHEHOT0 IPUO0pa;

—IIPOBOJIUTH MCCIIEJIOBAHUE 3aBHCUMOCTEH (PH3MUECKNX BENWYHMH C MCIOIH30BAHUEM TPSIMBIX H3MEPEHHUN
(3aBHCHMOCTB ITyTH OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadaJlbHOW CKOPOCTH; Mepuojia
Kojie0aHUN MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTHU; 3aBUCHUMOCTH YIJIa OTpa)K€HHUs CBETa OT yrja
najieHus] ¥ yrila npejoMJIeHUs OT yrila HaJieHus): IJIaHUPOBaTh HUCCIEIOBAaHUE, CAMOCTOSITEIbHO COOH-
paTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH B BUJE Ta0-
JMIL ¥ TpaUKOB, A€1aTh BBIBOABI 110 pe3yJbTaTaM UCCIEI0BaHMS;

—IIPOBOJINTH KOCBEHHBIE U3MEPEHUS (PM3NIECKUX BEINYHH (CPEIHSISI CKOPOCTh M YCKOPEHHE TeJla MPH PaB-
HOYCKOPEHHOM JIBUKEHHMH, YCKOPEHUE CBOOOJHOIO MaJEHUs, KECTKOCTh MPYKUHBI, KOI(DPUIIMEHT Tpe-
HUS CKOJIb)KEHUS, MeXaHndeckasi paboTa U MOIIIHOCTb, YaCTOTa U MEepUoJ KojeOaHni MaTeMaTU4ecKoro u
NPYKUHHOTO MasTHUKOB, ONTHYECKas CHUja COOMpAIOLIeH JIMH3BI, PaJUOAKTUBHBIA (OH): IIAHUPOBATH
U3MEPEHUs; COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIMOJIHATH U3MEPEHHSI, CIIEIys MPEIIOKESHHOM
MHCTPYKLMH; BBIYUCIIATh 3HAYCHUE BEIWYMHBI U aHAJM3UPOBATH MOJyYEeHHBIE PE3yIbTAaThl ¢ yUETOM 3a-
JTAHHOM MOTPENIHOCTH U3MEPEHN;

—Cco0ITI0/1aTh MpaBUJia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PyI0BaHHEM;

—pa3nu4aTh OCHOBHbBIE MPHU3HAKU M3YYEHHBIX (U3NYECKUX MOJe- Jiel: MaTepuaabHas TOYKa, aOCOIIOTHO
TBEPJI0E TENO, TOUCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUTAHEeTapHasi MOJIeNb aTOMa, HYKJIOHHAs
MoOJIeIb ATOMHOTO Ipa;

—XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON Ha UX
ONMMCaHus (B TOM YHMCIE: COUAOMETP, NaTUUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHHUs, paKkeTa, 3XO0JoT,
OYKH, MEPHUCKOI, (poToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOIN, JO3MMETp, Kamepa Buibcona),



HCIIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUI U HEOOXOoAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

—MCIIOJIb30BAaTh CXEMbl M CXEMATHUYHbBIE PUCYHKH HU3YyYEHHBIX TEXHUYECKHX YCTPONCTB, U3MEPHUTEIbHBIX
npuOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPHU PEIICHUH YUeOHO-TPAKTUYECKUX 3ajay; ONTHYECKHE CXe-
MBI JJI51 IOCTPOCHUS N300paKEHNUH B TNIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

—IIPUBOIUTH IPUMEPHI/HAXOIUTh UH(POPMALIMIO O MTPUMEPAX MPAKTUYECKOTO HUCIIOJIb30BAHUS (PU3HMUECKUX
3HAHUH B MOBCEIHEBHOW XHU3HHM Ui oOecTrieueHusi 0€30acHOCTH IpU 00paIleHuu ¢ MpruOopaMu U TEXHU-
YECKUMHU YCTPONMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COONIOACHHUS HOPM HKOJIOTMUYECKOTO TOBEJICHUS B
OKpYKaroIlEH cpele;

—OCYILIECTBIIATh MOUCK HHPOpMaIK (pu3nueckoro cojepxanus B cetu MHTepHeT, camocroarenbHo (op-
MYJIHpYs TIOMCKOBBIN 3alpoC, HAXOMUTHh IIYTH OIpPENEICHUsI JOCTOBEPHOCTH MOIY4YeHHOW HH(pOpMauu
Ha OCHOBE MMEIOLIUXCS 3HAHUW U JOTIOJHUTEIbHBIX HCTOYHUKOB;

—MCIOJb30BATh NPU BBIMOJHEHUH Y4EOHBIX 3aJJaHUN HAYYHO-TIOMYJISAPHYIO JUTEpaTypy (pusmueckoro co-
JIep>KaHMsl, CIIPAaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT; BiageTs npuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HHPOPMAIIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—Cc03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HUC-
TOYHHUKOB (DU3MYECKOTO COAEPIKaHUSs, MyOINYHO NPEACTABIATh PE3YIbTaThl IPOSKTHON MM MCCIIEI0Ba-
TEJIBCKOW JAESATENBHOCTH; IIPH 3TOM I'PaMOTHO UC-NOJIb30BaTh U3yYEHHbIN MOHATHUIHBINA anmnapar uiydae-
MOTO pa3- fena PU3UKU U COMPOBOXKAATH BHICTYIUICHHE MPE3EHTAIUEN ¢ yIETOM 0COOCHHOCTEH ayauTo-
pUU CBEPCTHUKOB.
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OcHoOBHOe cofep:kaHue

IInanupyemble BUABI yueOHOit
JAesITeJIbHOCTH 00y4al0IuXCs

PA3JIEJI 1. PU3UKA U EE POJIb B IO3HAHUHU OKPYKAIOIETO MHPA (6 1)

1 | ®u3uka — nayka o npupone | 2 | ®usnka — Hayka o mpupose. SIpinenus | BblaBnenue paznuumii Mexay QpU3MYECKMMH U XUMH-
TIPUPOJEL. Ddusnueckue SIBIEHUS: MeXa- YECKUMH NIPEBPALICHUSIMU (MC - XPIMI/ISI).
HIYCCKHE, TEIUIOBBIE, DICKTPHUECKHE, Pacrio3HaBanue u KiraccupuKanys GpU3NIECKUX SBIIE-
MArHUTHBIC, CBETOBBIC, 3BYKOBBIC HUH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPUICCKHUX,
MarHWTHBIX U CBeTOBBIX. HaOmomeHne m ommcaHue
(U3HNUECKUX SABICHUI
2 | ®du3nyeckne BeTNIHHBI 2 | dusnyeckue BeNMUUHEL V3Mepenue Omnpenenenre LEHbI JENSHNUs MKAIbl H3MEPUTEIBHOTO
(usnueckux BenmmunH. Puzndgeckue npudopa. VzmepeHue TMHEHHBIX pa3MepoB Tel U Ipo-
nprGopsL. TTOrpenrHoCTs H3MEPEHHIA. MEKXYTKOB BPEMEHHU ¢ y4€TOM morpemmHocreil. M3me-
MexkayHapOIHas CHCTEMa ¢IMHHL] peHne 00bEMa JKUIKOCTH B TBEpIOTO Tena. M3meperne
TeMIepaTyphl IIPU TTOMOIIH XHUAKOCTHOTO TepMOMETpa
W JaT4dKa TeMIepaTyphbl. BhIoiHeHHe TBOpYECKHX
3aaHuil 110 MOUCKY CIIOCOOOB M3MEPEHUs] HEKOTOPBIX
(U3UIECKUX XapaKTePHCTUK, HAPHMEP, pPa3MEpoOB
MaJIBIX OOBEKTOB (BOJOC, IPOBOJIOKA), YIAIEHHBIX
O0BEKTOB, OOJIBIINX PACCTOSHUH, MaJbIX IPOMEXYT-
KoB BpeMeHH. O0CyXIeHHe IIpe laraéMbIX ClI0OCO00B
3 | EcTecTBeHHO- HAYYHBII 2 | Kak ¢u3uka 1 1pyrue eCTeCTBEHHbIE BeraBrmkeHne runotes, OObSCHSIONIMX IPOCTHIE SIBIIE-

METOA NMO3HAHUSA

HAyK{ U3y4aroT npuponay. EcrectBenHo-
HAYYHBIA METOJI IIO3HAHUS: HAOIOIe-
HHUE, IOCTaHOBKA HAYYHOT'O BOIIPOCA,
BBIIBH)KCHHE THUIIOTE3, SKCIIEPUMEHT 110
IIPOBEpPKE TUIOTe3, 00BSICHEHNE HaOII0-
nmaemoro siieHus. Onucanue Gusnde-
CKHX SIBIICHUN C TIOMOIIIBIO MOJIENIEH

HUS, HalIpHMep,
MO0YEMY OCTaHABIIMBACTCS JIBIKYILEECS 10 TOPH-
30HTaJIBHON IOBEPXHOCTH TEJIO;

HOYEeMY B JKapKyIo IIOrO/ly B CBETJION Ozlexk/Ie
NpoXJagHel, 4eM B TEMHOM.

[Ipennoxxenue cnoco60B MPOBEPKHU THITOTES.
[IpoBenenue uccnegoBanus MO MPOBEPKE KaKOU-THO0
THIOTE3bI, HAPHMED, JaTbHOCTh MOJIETA MapHKa,
MTyIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM O0JTb-
1€ BBICOTA ITyCKa.

[ocTpoenne mpoctedmux Moaeneii pu3nIecKux sSB-
TieHui (B BHIIE PUCYHKOB HJIH CXEM), HAIIpUMEp Tajie-
HHE ITpeAMeTa; NPSMOJIMHEHHOE pacpOCTpaHeHUe
CBETa

PA3JEJI 2. HEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHUU BEIIECTBA (54)

4 | CtpoeHue BelmecTBa 1 | ATOMBI 1 MOJIEKYJIBL, X pa3 MEpEIL. HaGmosienne 1 MHTEPIPETAIUs OMBITOB, CBHAETENb-
OnBITHI, JOKA3bIBAIOIINE AUCKPETHOE CTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHHH Be-
CTPOCHHE BElIeCTBa IIECTBA: OIIBITHI C Pac- TBOPEHUEM Pa3JINYHbIX Be-
miectB B Bojie. OrieHKa pa3MepoB aTOMOB U MOJIEKYJI C
HCTIONB30BaHueM (HoTo- rpaduii, MOTyIeHHBIX Ha
aTOMHOM cHJI0OBOM MuKpockone (ACM). Ompenene-
HUE pPa3MepOB MaJbIX Tel
5 | /iBu:KeHHe U B3aHMO/ieli- 2 | JABwxeHue yactull BemecTsa. CBs3b HaGumonenre n 00bsicHeHHE OPOYHOBCKOTO JIBIKSHHUS
CTBHE YACTHII BelIeCTBA CKOPOCTH JIBHIKEHHMS YaCTHI] C TeMriepa- | u siBeHus 1uddysun. [IpoBeaeHne u oObsicHEHNE
Typoii. BpoyHoBckoe nBikenue. Aud- OTIBITOB IO HAOIOJCHUIO TETNIOBOTO PACIIMPEHUS
¢y3ust. BzanmopeiictBue gacTuil Beme- | ra3os. [IpoBenenue 1 00bsACHEHNE OIBITOB 110 O0HA-
CTBa: IPUTSDKEHUE M OTTAITKUBAHUE PY’KEHHIO CHJI MOJIEKYJIIPHOTO NPHUTSHKEHNS U OTTall-
KHBaHUS
6 | ArperaTHble cOCTOSTHUS 2 | ArperatHsle  cocrosiHus  BemlecTBa: | Onmcanne (C MCIONB30BAHMEM INPOCTBIX MOjeENek)

BelecTea

CTPOECHHE T'a30B, KUAKOCTEH U TBEPIBIX
(KprCTAIUIYeCKUX) Tell. B3anmocBs3b
MEXAY CBOMCTBaAMHM BE€IIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHO-
CTH arperaTHBIX COCTOSIHHIT BOIbI

OCHOBHBIX Pa3jM4Yiid B CTPOSHHHU Ta30B, KHUIKOCTEH U
TBEPABIX Ten. OOBSCHEHHE MAaJOW C)KAMAEMOCTH
JKUIIKOCTEH W TBEPIBIX TeJ, OONBIION CKUMAEMOCTH
ra3oB. O0bsICHEHHE COXpaHEeHHUs POPMBI TBEPIBIX TET
U TEKY4eCTH >KUAKOCTH. [IpoBeneHHE ONBITOB, DOKa-
3BIBAIOLINX, YTO B TBEPJIOM COCTOSTHUH BOJIbI YaCTHIIBI
HaXoJTCA B CpeHEM Aajblie Ipyr oT Apyra (IUI0T-
HOCTb MEHBIIIE), YEM B )KUJKOM. Y CTaHOBIICHUE B3au-
MOCBSI3H MEXITy 0COOCHHOCTSIMH arperaTHbIX COCTOS-
HUI BOJBI W CYNIECTBOBAaHMEM BOJHBIX OPTaHU3MOB
(MC — 6uomnorwus, reorpadust)
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PA3JIEJI 3. IBUKEHUE U B3AUMOJIENCTBHE TEJI (21 u)

Mexanuyeckoe IBHKEeHHE

3

Mexanngeckoe aprxeHue. PaBHomep-
HOE 1 HepaBHOMepHoe ABmkeHue. Cko-
poctb. CpeHss CKOPOCTh NIPU HEPaB-
HOMEpPHOM JBWKeHuH. Pacuér mytu u
BPEMEHH JABMKEHUS

HccnenoBanue paBHOMEPHOTO JABHKCHUS H OTIPE]IC-
JICHUE ero MPHU3HAKOB.

Habmronenne HepaBHOMEPHOTO ABMKEHUS U OIpese-
JICHUE €r0 OTJIUYUIl OT PaBHOMEPHOT'O ABUKEHHUSL.
Perenne 3agaq Ha onpeneneHue MyTH, CKOPOCTH U
BpPEMCHH PAaBHOMEPHOTO JBHXCHUS. AHAIH3 rpadu-
KOB 3aBHCHMOCTH ITYTH U CKOPOCTH OT BPEMCHH

HNnepums, macca, IJIOTHOCTH

SIBnenue uHepuuy. 3aKOH UHEPIUH.
BsauMmoeiicTBre Tl Kak IpUYNHA U3-
MEHEHUsI CKOPOCTH JBIKCHUS TEIL.
Macca kak Mepa HHEpTHOCTH Tea.
IImoTHOCTH BemecTBa. CBSI3b IJIOTHOCTH
C KOJINYECTBOM MOJIEKYJI B €IMHULIE
00bEMa BelecTBa

OOBsicHeHHE U IPOTHO3UPOBAHUE SIBICHUH, 00yCIOB-
JIEHHBIX MHEpIUEH, HallpUMep, YTO MPOUCXOAUT IPH
TOPMOKEHHHU MM PE3KOM MaHEBpPE aBTOMOOMIIA, 1O-
YeMy HEBO3MOKHO MTHOBEHHO IIPEKPATUTh JIBIDKCHHE
Ha BeJIOCHIIe/Ie WM caMokarte U T.1. [IpoBenenne n
QHAJIN3 OIIBITOB, IEMOHCTPUPYIOIINX H3MCHEHHE CKO-
POCTH JIBIDKCHHS TeJa B pe3ysbTaTe JeHCTBUS Ha HEro
Ipyrux Ten. Pemenne 3anad Ha onpeseneHne MacChl
Tena, ero ooséMa u miotHoctH. [IpoBeneHue u ananus
OIIBITOB, AEMOHCTPHPYIOLIUX 3aBHCHMOCTb H3MEHe-
HUSI CKOPOCTH T€Ja OT €T0 MacChl IPH B3aUMOEHi-
CTBHUH Tel. MI3MepeHne Macchl Tela pa3iInaHbIMH CIO-
cobamu. OnpezeneHne INIOTHOCTH Teja B Pe3yJbTaTe
H3MEpEeHHs ero Macchl 1 00bEMa

Cuia. Buael cna
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Curna kak XapakTepUCTHKa B3aUMOJIeH-
ctBUs Tell. Cuila ynpyrocT U 3aKOH
I'yka. 3mepeHue cuibl ¢ IOMOIIBIO
JUHAMOMeTpa. SIBlIeHne TATOTEeHUS U
cua TsokecTH. Crla TSDKECTH Ha APYTHX
miaHerax. Bec Tena. HeBecomocTs.
CroxxeHue CUil, HallpaBJIeHHBIX MO OJI-
HOM npsiMoli. PaBHoaelCTByOIIast CUIL.
Cuna tpeHus. TpeHue CKONbXeHUs U
TpeHue mokos. TpeHue B mpupone u
TeXHUKE

W3zydeHne B3auMoASHCTBHS KaK IPHINHBI H3MCHEHUS
CKOPOCTH Tefa Wiy ero aepopmarn. Onucanue pe-
QIBHBIX CHTYaIUil B3aHMOJICHCTBUSI TEJ C TOMOIIBIO
MoJieneil, B KOTOPBIX BBOIUTCS MOHITHE U H300parKe-
HUe cubl. M3ydenue cuisl ynpyrocru. Mccnenosa-
HUE 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Y UTHHEHHUS
PE3UHOBOTO LIHYPA WX NPY>KUHBEI (C TIOCTPOSHHEM
rpaduka).

AHanm3 NpakTHIECKUX CUTYaIHi, B KOTOPBIX IPOSIB-
JsIeTCs ICMCTBUE CHIIBI YIIPYTOCTH (YIIPYTOCTh Ms4a,
KPOCCOBOK, BETOK JiepeBa U Jp.).

AHann3 CUTYyalui, CBSI3aHHBIX C SIBIICHUEM TSATOTe-
Hus1. OOBsICHEHNE OPOUTATIBHOTO BHKEHHS TUIAHET C
HCIIOJIb30BaHHEM SIBIICHUSI TSATOTSHUS U 3aKOHA HHEp-
un (MC — actponomus). M3mepenne Beca Tena ¢
TOMOIIIBI0 JuHaMoMeTpa. OO0CHOBaHHUE 3TOTO CHOCO-
0a u3MepeHus. AHaIN3 U MOAEIHPOBAHHE SBICHHUS
HEBECOMOCTH. DKCIIEpUMEHTAIFHOE TOJTyIeHHe Tpa-
BUJIA CJIOXKEHHMSI CUJI, HAITPABJICHHBIX BJIOJIb OJJHOW
npssMoii. OmpeziesieHue BeIMUUHBI PaBHOACHCTBYIO-
el CuilL.

V3ydeHne cuIbl TPEHHsT CKOJILKEHUS U CHITBI TPEHHS
nokost. MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS OT
Beca TeJla U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.
AHanm3 NpakTHIECKUX CUTYAIHi, B KOTOPBIX IPOSIB-
TsieTCsl AeHCTBHE CHITBI TPEHMS, HCTIONB3YIOTCS CII0-
cOOBI €€ YMEHBIIICHNS WM YBEIUYEHU (KaTaHHe Ha
JIBDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOMIISI, HCHOJIb-
30BAaHUEC NOJIINITHUKOB, INITABAHUEC BOAHBIX ) KUBOTHBIX
u 1p.) (MC — 6uonorus).

Penienue 3a1a4 ¢ ncrnosp3oBanueM (GopMyIT st pac-
4éTa CHIIBI TSDKECTH, CHITBI YIIPYTOCTH, CHIIBI TPEHHS

PA3JIEJI 4. TABJIEHHUE TBEPJBIX TEJL )KUJKOCTEM U TA30B (214)

10

JaBaenue. [lepenaua nasJe-

HUA TBép}]blMI/l TeJIaMHU, KU1~

KOCTSIMM U Ira3aMu

3

Jasnenue. CriocoObl yMEHbIIEHHUS U
yBEIMYEHHUS JaBieHus. JlaBnenue rasa.
3aBUCHMOCTb JaBJICHHS ra3a oT 00bEMa
u Temmneparypsl. [lepenaua naBnexus
TBEPBI- MU TENIAMH, KUIKOCTIMH U
razamu. 3akoH Ilackans. I[TaeBmaTuye-
CKHE MAIlIMHEI

IAHaNN3 1 0OBSICHEHUE OIBITOB U MPAKTHIECKUX CUTYa-
(14, B KOTOPBIX MPOSBIAETCS CUJIa JaBJICHHUS.
O60CHOBaHME CITOCOO0B YMEHBILIEHNUS U YBEINUECHHS
[TaBJICHUS. I/IsyquMe 3aBUCUMOCTH OABJICHHA ra3a OT
00bEéMa 1 TeMneparypsl. MzydeHne ocoOeHHOCTEH Tie-
[peavur KaBlICHUS TBEPABIMU TEIAMH, KHIKOCTIMH I
razamu. OG0CHOBaHHUE PE3yIETaTOB OMBITOB OCOOEHHO-
CTSIMH CTPOEHUS BEIIECTBA B TBEPOM, JKHIKOM

M Ta3000pa3HOM COCTOSIHHUSIX.

(DKCIIepUMEHTaILHOE I0Ka3aTeNbCTBO 3akoHa [Tackas.




n/n

TemaTuuecknii 010K,
TeMa

KoJ-
BO 4

OcHoBHOe coaepikanue

IlnanupyemMsble BUABI y4eOHOI
AesiTeIbHOCTH 00y4aroIMXCcst

IPerrenne 3amay Ha pacqéT JaBJICHUA TBépﬂOrO TCJ1a

11

JlaByieHue JKMIKOCTH

3aBUCHMOCTH JaBIEHHS )KUIKOCTH OT
TITyOUHBI HOTpYKeHus. [ mapocraTude-
ckuit mapazgokc. Cooburaronuecs cocy-
Ibl. ['napaBandeckue MeXaHH3MBbI

MccnenoBaHue 3aBUCUMOCTH JJABJICHUS )KUIKOCTH OT
rITyOHHBI HOTPYXKEHUS U IIIOTHOCTH JKHIKOCTH.
HaGmronenne n 00bsiCHEHHE THIPOCTATHYECKOTO Mapa-
Imokca Ha ocHoBe 3akoHa [Tackans. M3ydenue coobrma-
FOILIXCS COCY/IOB.

Pemenune 3amaq Ha pacu€T gaBieHUs KUAKoCTH. OOBsC-
HeHHME NPHHINIA IeHCTBUS THAPABINYECKOTo mpecca.
IAHaIM3 M 0OBSCHEHHE MTPAKTUIECKUX CUTYalnH, 1e-
IMOHCTPHPYIOLIMX ITPOSIBICHUE JaBJICHUS )KUJIKOCTH U
BakoHa [lackais, HalpUMep NPOLIECCOB B OPraHU3ME
mpu riyooxoBogHOM HeIpssHUU (MC — OGuonorus)

12

IATMocdepHoe 1aBiieHHe

AtMmocdepa 3emian 1 aTMOC- epHOe
nasineHue. [IpHunHBI CyIecTBOBAHHS
BO3AYIIHOH 060509k 3emian. OmbIT
Toppuuemnu. V3mepenue atmochepHo-
TO JaBJICHHS.

3aBUCUMOCTH aTMOC(HEPHOTO TaBICHUS
OT BBICOTHI Haj ypoBHeM Mopsi. [Ipubo-
PBI UTST I3MEPEHNsT aTMOC(EPHOT0 JaB-
JICHUS

(DKCIIepUMEeHTAIFHOE 00HApyKEeHHEe aTMOC(HEpHOTO
\naBneHus. AHaIU3 U 0OBSCHEHNE ONBITOB M IPAKTHUE-
CKUX CUTYaIHii, CBA3aHHBIX C JeHCTBHEM aTMOC(HEPHOTO
InaBiieHns. OOBsICHEHHE CYIIECTBOBAHUS aTMOC(ephl Ha
3emile 1 HEKOTOPBIX IIAHeTaX UIIH €€ OTCYTCTBHUS Ha
Inpyrux mnanerax u Jlyae (MC — reorpadusi, actpoHo-
Musi). OOBSICHEHUE H3MEHEHUS IIJIOTHOCTH aTMOC(ephI C
BEICOTOI 1 3aBUCHMOCTH aTMOC(EPHOTO aBICHHS OT
BEICOTHI. PerieHne 3a1ad Ha pacu€T aTMOCHEpHOTo JaB-
menust. Mi3yuenue ycrpoiictBa OapoMeTpa-aHeponia

11

JleiicTBHMe :KUAKOCTH U ra3a Ha
MOrpy:kéHHoe B HUX TeJI0

JleiicTBHE )KMIKOCTH U raza Ha Morpy-
KEHHOE B HUX Telo. BeITanmkuBaromast
(ApxumenoBa) cuiia. 3aK0H ApXumena.
[InaBanue Ten. Bo3nyxornaBanue

(DKCIIepUMEHTAIBHOE OOHApYKEHHE EHCTBUS KUIKO-
CTH U ra3a Ha IOrpyKEHHOE B HUX TeJIO.

OmnpeneneHye BHITAIKUBAIOLIECH CHIIIBL, JEHCTBYIOIIEH
Ha TeJ0, HOrpyXKEHHOE B XKHUJIKOCTb.

[TpoBenenne u 06CyXIEHHUE OMBITOB, IEMOHCTPUPYIO-
IMX 3aBUCMMOCTb BBITAJIKUBAIOLICH CHUJIBL, JCHCTBYIO-
el Ha TeJIO B KUIKOCTH, OT 00bEMa HOTrpyKEHHOH B
PKUJIKOCTB Y4aCTH TeJa U OT INIOTHOCTH KU KOCTH.
MccnenoBanue 3aBUCMOCTH Beca Tella B BOJIE OT 00bE-
Ma MOrpyKEHHOM B J)KUAKOCTb YacTH TeJa.

Pemenue 3a1ad Ha MpUMEHEHHE 3aKOHA ApXuMeaa u
lycroBus mnaBaHus Ten. KoHcTpyupoBaHue apeoMerpa
VTN KOHCTPYHPOBAHUE JIOKU U ONIpeJielieHUe e€ Ipy30-
MOJbEMHOCTH

PA3JIEJ 5. PABOTA U MOIIHOCTb. DHEPTHUSA (12 1)

12

PaboTa u MoIHOCTH

3

Mexanuyeckas pabora. MOIHOCT

(DKCIIepUMEHTaIBHOE ONpeeNieHNe MEXaHNIeCcKoil pa-
OOTBI CHIIBI TSKECTH TIPH MaJICHUH Tella ¥ CHIIBI TPEHHUS
[IpU paBHOMEPHOM IIE€pEeMELICHUH Tella 10 TOPU30H-
[TalTbHON MTOBEPXHOCTH.

IPacué€T MOIIHOCTH, pa3BUBAaEMOM MPH MOABEME 1O
lecTHMLe. Pemenue 3a1a4 Ha pacuéT MeXaHHUUECKOM
[paGOTBI U MOIITHOCTH

13

I[IpocThie MeXaHU3MBbI

[IpocTbie MexaHU3MBI: phrdar, OJIOK,
HaKJIOHHAas TI0CcKOCTh. [IpaBuiio paBHO-
Becus peruara. [Ipumenenue npasuna
paBHOBecus pbluara K OJ0Ky. «3050T0E
npaBuiio» mexanuku. KI1/] mpocteix
MexaHu3MOB. [IpocTbie MEXaHU3MBI B
OBITY U TeXHHU- Ke. Prruaru B Terne yerno-
BeKa

OrnpeieieHne BBIMTPHIIIA B CHIIE TIPOCTBIX MEXaHU3MOB
Ha IIpEMepe pblyara, MOJBHKHOTO U HETOJ[BHIKHOTO
0JI0KOB, HAKJIOHHOW TIJIOCKOCTH.

MccnenoBanue ycIoBHs paBHOBecHs peraara. O6Hapy-
PKEHHE CBOUCTB IIPOCTBIX MEXaHU3MOB B Pa3IIHIHBIX
MHCTPYMEHTAX U MPUCIIOCOOIEHHSX, HCIOJIB3YEMBIX B
OBITY ¥ TEXHHUKE, a TaKXKe B XKUBBIX opranu3max (MC —
Ouosorus). DKCIIepUMEHTAIbHOE JOKa3aTeIbCTBO pa-
BEHCTBA paOOT MPHU MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KI1J] HaKIOHHOH MIIOCKOCTH.

Peienue 3aJa4 Ha IPUMEHCHUE ITpaBUJIa paBHOBECUA
[ppruara u Ha pacuét KI1J]

14

Mexannueckast JHEprusi

Kunernueckas 1 MOTEHIU- albHasA
sueprus. [IpeBpamienne ogHOTO BHIA
MeXaHNIeCKOH SHEpPTuH B IPYyTroi. 3a-
KOH COXPaHEHHs H H3MEHEHHs SHePTUH
B MEXaHUKE

(DKCIIepUMEHTAIFHOE OTpeieNIeHIe H3MEHEHNST KHHEeTH-
MECKOH M MMOTEHIINANBHO SHEPTUH Tella IPH €T0 CKATHI-
BaHHMH [0 HAKJIIOHHOI! rutockoctr. GopMynrpoBaHue Ha
OCHOBE HCCJIC/IOBAHNS 3aKOHA COXPAHEHUSI MEXaHHIe-
CKO/ 3HEPIHH.

OO6cyxeHre TpaHull IPUMEHUMOCTH 3aKOHA COXpaHe-




Ne . Koa- .
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coep:kaHue
Tema JesITeJIbHOCTH 00y4aloIuXxcst
HISL SHEpPruK. Pemenune 3amay ¢ NCIOIB30BaHUEM 3aKO-
Ha COXpaHEHUs SHEPTUU
PE3EPBHOE BPEMI (3 )
15 Pe3eps 3

TemaTn4eckoe IJIAHUPOBAHHUE yqeﬁﬂoro npeamMera «Puzukar»

8 KITACC (ounas ¢opma 00yueHus)
2 yaca B HEJIeNI0, Bcero 68 4, 3 4 — pe3epBHOE BpeMs

Ne . Koui- "
TemaTnueckuii 0J10K, I[Inanupyembie BUABI y4eOHOM
n/n BO 4 OcHOBHOe coep:kaHue
TeMa AesiTeIbHOCTH 00y4aroIMXCcst
PA3JIEJI 8. TEIIJIOBBIE SIBJIEHUSI (284)
1 | Ctpoenne u cBoiictBa Bemie- | 7 | OCHOBHEIE NTOJIOKEHUS OOBbsCHEHHE OCHOBHBIX Pa3IHYMil B CTPOCHUH Ta30B, XKU-
cTBa MoneKyIspHO- KUHETHYECKOM KOCTEH U TBEPIBIX TEN € UCNOIb30BAHUEM MOJ0KEHUN MO-
TEOPHH CTPOCHHUS BEIECTBA. HeKyJIS{pHO—KHHeTI/I‘{eCKOﬁ TECOPUU CTPOCHUA BEIIECTBA.
Macca 1 pasMepbl aTOMOB 1 MOJIEKYIL [IpoBeneHne ONMBITOB IO BHIPAIMBAHHUIO KPUCTAIIIOB ITOBa-
ONBITEL, TOATBEPKAOMINE OCHOBHBIE peH- HOit conu nnu caxapa. [IpoBenenue u oObsiCHEHHE
>
THONOKEHHS MOTIEKYIAPHO- OIIBITOB, AEMOHCTPUPYIONIINX KAMLIAPHBIC SBICHHS U SIB-
. nenue cMauuBaHus. OOBsICHEHHE POJIH KalMLIIPHBIX SIBJIE-
KHHETUYECKOH Teopuu. . o
R HUH JUTS TTIOCTYIUICHHUS BOBI B opraHu3M pactenuit (MC —
Mopaenu TBEPOTO, KUAKOTO
N ouomnorust). Habnronenue, nposeneHe U 00bSICHEHHE OTTbI-
1 Ta3000pa3HOTO COCTOSHUM
K TOB TI0 HAOJIOICHUIO TEIIIOBOTO PACIIMPEHHS Ta30B, XKUA-
BCLLCCTEA. RPUCTAIHYCCKUC KocTel 1 TBEPABIX Ten. OOBACHEHHE COXpaHEeHHs 00bEMa
1 amopuere TeEPbIe Tena. OObsACHE- TBEPABIX TEI, TEKYIECTH KHUIKOCTH (B TOM UHCIIE, PA3HUIIBI
HHUE CBOMCTB ra30B, XUAKOCTCH U TBEP- | g texyuecTH Ui pasHbIX JKUIKOCTEH), JaBieHus Ta3a. [Ipo-
ABIX TEJI HA OCHOBE I10JI0XKEHUM MOJIC- BEJIEHHE OIBITOB, JEMOHCTPUPYIOILHX 3aBUCUMOCTb JaBJIe-
KyJISIPHO-KHHETH4eCKoH Teopun. Cma- HUS BO3JlyXa OT €ro 00bEMa M HarpeBaHUs WK OXJIaX]Ie-
YMBAaHUE U KAMMJULSIPHBIC SIBICHUSL. HUSL, ¥ MX 00BSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYIISIPHOTO
TemnoBoe pacmmpeHne u cxxaTue yueHHs. AHAJIU3 NPaKTUYECKUX CUTYallUi, CBSI3aHHBIX CO
CBOMCTBAaMU Ta30B, )KUIKOCTEN U TBEPIABIX TEI
2 | TemyioBbIe Mpomecchl 21 | Temmneparypa. CBs3b Temneparypel co | OG0CHOBaHME MPaBUII H3MEPEHHUS TEMIIEPATYPBHI.

CKOPOCTBIO TEIJIOBOTO JIBXKEHHS Ya-
ctul. BHyrpenuss sneprust. Cioco0bt
W3MEHEHUs BHYTPEHHEW SHEPTHH: TeTl-
JIoTiepeaya ¥ CoOBepIIeHHE paboTEhL.
Bunp! Temonepesaun: TEIUIONPOBOI-
HOCTb, KOHBEKIMsI, nu3nydenue. Konnye-
CTBO TEIUIOTHI. Y IeibHas TETUIOEMKOCTh
BelecTna. TernmooOMeH 1 TEIIOBOE
paBHOBecue. YpaBHEHHUE TEINIOBOTO
Oananca.

[InaBnenue U OTBEpAEBaHNE KPUCTAT-
JIMYECKUX BEIICCTB. Y IeJbHas TEIIOTa
miasienus. [lapoodpasoBanue

u koHaeHcauus. Mcmapenue. Kunenue.
VYaenpbHas TemIoTa MapooOpa3OBaHUSL.
3aBHCUMOCTH TEMIIEpaTypbl KUTICHUS OT
atMocepHOro maBieHHs. BiaxHOCTH
BO3/yXa. DHeprus TOIUIMBA. YIelbHas
TerioTa cropanus. [IpuHIKTBI PabOTHI
TeroBbix asuratenei. KI1J[ termmooro
nBurarens. TeruioBble JBHTaTeNld M
3alIuTa OKPYKAIOIIEH CPebl.

3aKoH COXpaHEHHS U Tpe- BPAICHUs
SHEPrUM B MeXa- HUYECKUX U TEIJIOBBIX
nporeccax

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U IIKAJ TeM-
nepatypsl. HabmoeHue u 00bsiICHEHHE OIBITOB, IEMOH-
CTPHUPYIOLIMX U3MEHEHHE BHYTPEHHEH SHEpTUH Teja B pe-
3yJIbTaTe TEIUIoNepeaayn 1 paboTsl BHenHUX cuil. HaGumo-
JIeHHE 1 OOBSICHEHUE OIBITOB, O0CYXICHHE MPAKTHIe CKUX
CHUTyaluii, 1eMOHCTPHUPYIOIINX PA3INIHbIC BH/BI TETIIIO-
nepejadn: TeIIONPOBOJHOCTD, KOHBEKIIHIO, H3ITydeHHE.
HccnenoBanue SBIEHHS TEINIOOOMEHA TP CMETITMBAHUN
XOJIOJIHOW U Topstueid Bozbl. HabmoneHne ycraHoBIeHHS
TEIJIOBOTO PaBHOBECHS MEX/Y ropsdeii U XOJIOJHOH BOIOM.
Omnpenenenne (M3MepeHNE) KOINYECTBA TEIUIOTHI, MOTY-
YEHHOT'O BOJIOH TPH TEIUI00OMEHE C HarpeThIM MeTaJuTHye-
ckuM mmmHApoM. Onpenenenne (M3MepeHne) yaeIbHON
TEIUIOEMKOCTH BelecTBa. Pemenne 3agay, CBsI3aHHBIX €
BBIYHCIICHUEM KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTH HPH
TermooOMeHe. AHAIIN3 CUTYAIHH PAKTHIECKOTO UCTIOINb-
30BaHMS TEIJIOBLIX CBOMCTB BCIICCTB U MAaTEPUAJIOB,
HalpuMep B LEJSIX SHeProcOepeKeH s : TeIIOU30ISLHS,
3HeprocOeperaromue Kpblu, TepMO aKKyMyJISTOPbI U T.1.
Haburonenue siBeHuid ncapeHus U KonaeHcaruu. Hecne-
JIOBaHUE TPOIIECCa HCIIAPEHHs Pa3IMIHbIX KHUAKOCTEH.
OObscHEeHHE SIBIEHHH HCTIAPSHNS W KOHJICHCAI[IH Ha OCHO-
BE€ aTOMHO-MOJICKYJIsipHOTO ydeHus. Habmonenne n o0bsic-
HEHUE TPOIIecca KUIEHNUs, B TOM JHCIIe 3aBUCHMOCTH TeM-
nepaTypsl KUIeHus oT AasieHus. OnpeneneHue (u3mepe-
HHE) OTHOCUTEJLHOM BIaXKHOCTH Bo3/yxa. HabmoneHne
npoliecca MIaBJIeHHs] KPUCTAIUTHYECKOTO BEIIeCTBA, HAaIPH-
Mep, abja. CpaBHEHHE POLIECCOB IIABICHUS KPUCTAIIH-
YECKHX TeJI U pa3MsATrdeHHs IPH HarpeBaHUH aMOP(HBIX
ten. Onpenenenne (M3MepeHNne) yASIbHON TEINIOTHI ILUIaB-
nenus npaa. OObSICHEHNE SIBICHUH IIJIaBICHNS U KpUCTal-
JIM3aI[MX HA OCHOBE aTOMHO-MOJIEKYISIPHOTO yIEHHSI.




Ne . Koui- "
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coep:kaHue
TemMa AesiTeIbHOCTH 00y4aroIMXCcst
Pa3nen 7. DiekTpuyecKue 1 MAarHUTHBIE siBJieHus (37 4)

3 | DaexkTpuueckue 3apsabl. | 7 | Onekrpusanus Ten. JIpa pona snextpu- | HaGmroneHue v MpoBeEHUE OMBITOB 0 3IEKTPU3aLU TEN
3apsikeHHBIE TeJa H HX B3a- YECKHX 3apsI0B. TIPU CONIPUKOCHOBEHNHU U MHAYKIuel. Habmonenue u 005b-
HMoJeii- CTBHE BsaumozeiicTBHe 3apsyKEH- HBIX TEIL SICHEHHE B3aMMOJICHCTBUA ONHOUMEHHO U Pa3HOMMEHHO

3akon Kynona. 3apspKeHHBIX Tell. OObSICHEHUE IPUHITHUIA ICHCTBUS JJIEK-
Dnektpuueckoe mose. [Ipunimn cynep- | Tpockona. OObsACHEHHE ABICHUM IEKTPU3ALUM IIPH CO-
THO3MIMH ANEKTPHUECKUX Tofeil. Hocu- | MPUKOCHOBEHHMH TEN W MHAYKIMEH C UCIIONB30BAHMEM 3HA-
TEJH IEKTPHYCCKUX 3apSI0B. DieMeH- | HUH 0 HOCHTEIIX SJICKTPUYECKHX 3aps/iOB B BELLECTBE.
TapHslil aNeKTpudecKuil 3apsag. Ctpoe- | Paclo3HaBaHue 1 00bsiCHEHHE ABJIECHUH 2JIEKTPU3aLIUY B
Hue atoma. [[POBOJHH- KH U JHOTeK- MmoBceHEeBHOM sxu3Hu. HaOmoneHrne 1 00bSICHEHHE OIIbI-
TPHKH. 3aKOH COXPAHEHHS HIEKTpHIE- TOB, WITIOCTPHPYIOLINX 3aKOH COXPAHEHUSI JIEKTPUIECKOTO
cKoro 3apsa 3apaa. Habmroienue OmbITOB MO MOJE/HMPOBAHHIO CHIOBBIX
JIMHUH 371eKkTpudeckoro mois. MecnenoBanne nefcTeus
IEKTPUIECKOTO IOJIS Ha IPOBOAHUKHI H IUDJIEKTPUKH
4 | HocTostHHBIH anexkTpuue- | 20 | DIeKTpHYeCcKHil TOK. Y CII0- BUS CyIlle- Habmronenne pa3nu4HbIX BUOB ACHCTBUS 3JIEKTPUIECKOTO
CKUil TOK CTBOBAHHS JIEKTPU- YECKOT0 ToKa. Mc- | Toka 1 0OHapyXeHHe 3TUX BUJIOB AEHCTBUS B TOBCEIHEB-
TOYHHUKH [TOCTOSHHOTO TOKa. [leficTBuA | HOM >ku3HU. COOpKa U UCTIBITAHUE HIICKTPUUCCKON N
NEKTPUIECKOTO TOKA (TEIIIOBOE, XUMHU- | TIOCTOSTHHOTO TOKa. V3MepeHHe CHITBI TOKa aMIIEPMETPOM.
4ecKOe, MarHUTHOE). DIEKTPUIECKU V3amepeHue MeKTPHYECKOT0 HaNPSHKEHHS BOJIBTMETPOM.
TOK B JKHJIKOCTSIX ¥ Ta3ax. [IpoBenenne n 0OBSICHEHNE ONBITOB, IEMOHCTPHUPYIOIINX
OnexTpudeckas 1enb. Cuiaa Toka. DleK- | 3aBUCHMOCTB JIEKTPHIECKOTO CONPOTHUBIICHHS IIPOBOJHUKA
TpH4ecKkoe HampsbkeHre. COlpoTHBIe- | OT €ro JUTHHBI, IUIOIIAN ITONIEPEYHOTO CEUEHUS 1 MaTepHa-
HUE MPOBOJHNUKA. Y IENIbHOE CONPOTHB- | JIa.
nenue BemiecTsa. 3akoH Oma ams ydact- | MccrnenoBaHne 3aBHCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETO
ka nenu. [locnenoBarensHoe 4yepes Pe3UCTOop, OT COMPOTHUBICHUS PE3UCTOpA U HaIpsKe-
1 TapaJuIeIbHOE COSIMHEHUE TPOBO- HUs Ha pe3ucrope. [IpoBepka mmpaBuiIa CI0XKEHUS HaNpsDKe-
HUKOB. HUH TIPH TOCIIEA0BATEIHHOM COSANHEHUH BYX PE3HCTOPOB.
Pabora n MOITHOCTB 2JIeKTpH- yeckoro | [IpoBepka mpaBumiia IyIs CHIIBI TOKA MIPH MAPAJLUICIIBHOM CO-
ToKa. 3akoH Jlxkoy- na—Jlenna. Dnek- €IMHEHUH PEe3UCTOPOB. AHAIN3 CUTYalUH IIOCIe0BATEIIb-
TPONPOBOA- Ka M OTPEOUTEIN DIEKTPH- | HOTO U MApajUIeIbHOTO COSANHEHHS IIPOBOIHUKOB B JI0-
4eCKOH SHEPTHH B OBITY. MAITHUX 3JTEeKTPHUECKUX CeTAX. PelreHne 3a1aq ¢ HCTIONb-
KopoTtkoe 3ampIxaHme 30BaHHEM 3akoHa OMa 1 popMyIl pacdéra IEKTPUIECKOTO
COIPOTHBJIEHHUS NIPH MOCIEAOBATETb- HOM U NApaLUIeIbHOM
COEIMHEeHNH MPOBOJHHUKOB. OnpesieneHne paboThl IeK-
TPUYECKOr0 TOKa, IPOTEKAroLIero uepes pesuctop. Onpene-
JIEHUE MOIITHOCTH JJIEKTPUYECKOTO TOKA, BBIISIISIEMO Ha
pesucrope. MccnenoBanue 3aBUCUMOCTHU CHUJIbI TOKA Yepe3
JIaMIIOYKY OT HanpspbkeHus Ha Heil. Onpenenenue KI1J]
HarpeBaresst. MccnenoBanue npeoOpa3oBaHus SHEPTHH TIPH
norpEMe rpy3a aneKTpoasurareraeM. OObICHEHHE YCTPO-
CTBa W NIPHUHIINTIA IHCTBHS IOMAIIHUX JIEKTPOHArpeBa-
TeNBHBIX IPHO0poB. OOBSICHEHHE TPUYUH KOPOTKOTO 3a-
MBIKaHUs ¥ IPUHIUIA JeHCTBUS TUIABKUX HPEIOXPAHHUTE-
neil. Pemenue 3a1au ¢ ucnosp3oBaHueM 3akoHa Jxoyins-
Jlenua. HabnroieHne BOSHUKHOBEHHS SJIEKTPHYECKOT0 TOKA
B JKHJIKOCTH
5 | MarHuTHBbIe SIBJEHHUS 6 | Ilocrostnable MarHuThl. B3anmoneii- HccnenoBanne MarHuTHOTO B3aUMOJIEHCTBHS TOCTOSTHHBIX

CTBHE MOCTOSIH- HBIX MAarHUTOB. Mar- MarauToB. M3ydeHne MarHNTHOTO TIOJIS TOCTOSTHHBIX Mar-

HUTHOE noJste. MarHuTHOe 1oJe 3eMJIM U | HUTOB IIPU UX O0BEJUHEHUH U paszeneHuu. [IpoBeneHue

€ro 3Ha4YeHHe JUIS KU3HU OITBITOB I10 BU3YaJIN3AIUH MOJIS TIOCTOSTHHBIX MarHUTOB.

Ha 3emie. OnbIT Opcrena. MarHuTHOE 3ydenue sBIeHNs HaMarHHYMBaHKUA BellecTsa. Mcceno-

TOJIE ANIEKTPHUYe- CKOro ToKa. [IpiMene- | BaHHe JEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO

HUE 3JIeKTPOMarHuToB B TexHUKe. Jleli- | crpenky. [IpoBeneHne ombITOB, IEMOHCTPUPYIOIINX 3aBH-

CTBHE MarHUTHOTO ITOJIS HA IPOBOJHUK | CHMOCTB CHIIBI B3aUMOJICHCTBHS KAaTYIIKH C TOKOM H Mar-

C TOKOM. HUTA OT CHJIBI ¥ Ha- TIPABJICHAS TOKA B KaTyIIKe. AHAIIN3

DIeKTPOABUTATENH ITOCTOSH- HOTO TOKA. | CUTYaIUii MPaKTHIECKOTO MPUMEHEHHS 3JIEKTPOMarHuTOB

Hcnonp3oBanue 3JIEKTpOABUraTesIe B (B OBITOBBIX TEXHHYECKHX YCTPOUCTBAX, MPOMBILIIEHHOCTH,

TeX- HIYECKUX yCTPOHCTBax MenunuHe). M3ydyeHue AeiCTBUS MarHUTHOTO MOJIS Ha MPO-

1 Ha TpaHCHIOPTE BOJHHUK C TOKOM. I/I3y'-lel-me jleﬁCTBI/ISI QJICKTPOABUT'ATEIIA.
Usmepenue KIIJl anexTponsuraTenbHoi ycTaHoBKH. Pacmio-
3HaBaHUEC U aHAJIN3 pPas3IMYHbIX le/lMeHeHI/Iﬁ QJICKTPOABHU-
rareei (TpaHcopT, OBITOBBIC YCTPOMCTBA U JIp.)

6 | DnexkrpomarnutHas uHAyK- | 4 | Ombiter ®@apanes. SIBnenue 5nekTpo- | ONBITHI 10 HCCIEA0BAHMIO ABJIEHHUS 3IEKTPOMArHUTHOM

s

MarHuTHOH uHAyKIuH. [IpaBuino Jlenna.
Dnexrporenepatop. CrocoOs! momyye-

UHAYKIHUU: UCCIIENOBAHNUE M3MEHEHHUH 3HAUYEHHUS U Haripas-
JICHUS UHAYKITUOHHOTO TOKa




Ne . Koa- .
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coep:kaHue
Tema JesITeJIbHOCTH 00y4aloIuXcs
HUSL 3JIEKTPUYECKON SHEPTHU. DIEKTPO-
CTaHLUH Ha BO30OHOBIIIEMBIX HCTOUHH-
Kax SHEPTUU
PesepBHoe Bpems (34)
7 | Pe3epB 3

TemaTHyeckoe MIAHMPOBaHUE Y4eOHOT0 nMpeaMeTa «DU3NKa)

9 KJTACC (ounas ¢popma oOyueHus1)
3 yaca B Hefenro, Bcero 105 4, 9 4 — moBTOpUTETEHO-0000IIAOIINI MOTYJIb

Ne
n/n

TemaTnueckuii 0JI0K,
TemMa

KoJ-
BO 4

OcHOBHOe coep:kaHue

IInanupyemsble BUABI yueOHOit
JesITeJIbHOCTH 00y4al0IuXCs

PA3JIEJ 8. MEXAHUYECKHUE SABJIEHUS (404)

Mexanuveckoe IBHKeHHE U
CIOCOOBI €ro ONMHUCAHUSA

10

MexaHudeckoe qBrkeHHe. MarepHas-
Has Touka. Cucrema orcuéra. OTHOCH-
TEIBHOCTh MEXaHUIECKOTO JIBIKCHHS.
PaBHOMEpHOE NMPSIMOIMHENHOE ABHKE-
Hue. HepaBHOMepHOE NpsMOIMHENHOE
nsrkeHne. CpefHsst 1 MTHOBEHHAs
CKOpOCTb TeJla IPH HEPaBHOMEPHOM
JBIDKCHUU. Y ckopeHue. PaBHOYCKOpeH-
HOe IpsAAMONIKHeHHoe aBmxeHue. CBo-
6omHoe nagenue. OnbiTe! ["anmes.
PaBHOMEpHOE IBHKEHHE IO OKPYKHO-
cru. [leprox u yactora obpanieHus.
Jluneiinas u yrinosas ckopocTH. Llen-
TPOCTPEMHUTENILHOE YCKOPEHHE

AHanm3 1 00CyXXJeHIE Pa3INIHbIX IPUMEPOB MeXa-
HUYECKOTO ABMKeHH. OOCyKIeHNe rpaHuLl IpUMe-
HUMOCTH MOJIEIH «MaTepHanbHas Toukay. OnucaHue
MEXaHNYECKOTO ABIDKEHUS Pa3IMYHBIMU CIIOcO0aMu
(ypaBHeHue, Tabnuma, rpaduk). AHAIN3 JKU3HEHHBIX
CHUTyaluii, B KOTOPBIX MPOSIBISIETCS OTHOCUTENFHOCTh
MeXaHUYEeCKOTo JBIDKeHuUst. HabmroneHne Mexannye-
CKOT'O JIBH)KEHHS TeJla OTHOCHTEIIBHO Pa3HBIX Tell
orcuéra. CpaBHEHHUE NyTell U TPAGKTOPUM ABUKEHUS
OJTHOTO | TOTO K€ TeJla OTHOCUTENBHO Pa3HBIX TEl
orcuéra. AHanmmu3 TexcTa [anmumes 06 OTHOCHTEIBHO-
CTHU JIBIDKCHHUS; BBINIOJHEHNE 3aIaHUHU 110 TEKCTY
(cMpIcOBOE uTeHHKE). OTnIpenencHue cpeaHel CKopo-
CTHU CKOJIbXKEHHS OpyCKa WM JBIDKSHUS MIapuKa Mo
HaKJIOHHOW IJIOCKOCTH. AHAIIN3 U 00CYKAEHHE CIO-
c000B NPHOIIIKEHHOTO OTIPEIeNICHUs] MTHOBEHHOI
ckopoctH. OnpeeneHne CKOpoCTH PaBHOMEPHOTO
JBIKEHHMS (IIapuKa B KHJIKOCTH, MOJEGIH IEKTpHIe-
CKOTO aBTOMOOWIIA U T. 11.). Ompenenenue myT,
TIPOWIEHHOTO 3a JaHHBIN MPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJa 110 TpauKy 3aBUCHMOCTH ITyTH PaB-
HOMEPHOTO ABIXEHUS OT BpeMeHH. OOCyXIeHne
BO3MOXXHBIX IIPHHIIMIIOB JIEHCTBUS TPUOOPOB, H3Me-
PSIIOLIMX CKOPOCTH (CIIUAOMETPOB). Boruncienue
IYTH ¥ CKOPOCTH TIPH PaBHOYCKOPEHHOM MPSMO- JIU-
HEeHOM JiBIKeHnH Tena. OnpeneneHre npoiiieHHOro
ITyTH ¥ YCKOPEHUs ABIKSHUS Tela 10 rpaduKy 3aBHu-
CHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO TPSIMO- JIH-
HEWHOTO JBIXEHHUS Tena oT BpeMeHu. OnpeneneHne
YCKOPEHUs TeJa IPHU PaBHOYCKOPEHHOM JBHKEHHU T10
HaKJIOHHOM IIOCKOCTH. V3MepeHue nepuosa u 4acto-
ThI OOpAaIlleHHS Tea Mo OKPYKHOCTH. OnpeeneHue
CKOPOCTH PaBHOMEPHOT'O ABH)KEHUS Tella 10 OKPYXK-
HocTu. Penienne 3a1a4 Ha ompeieNiecHue KHHEMaTH4e-
CKHX XapaKTePUCTUK MEXaHUIECKOTO JIBIKEHHUS pa3-
JIMYHBIX BUIOB. Pacrio3HaBanue 1 IpHOIIDKEHHOE
OITICAaHNE PA3TNYHBIX BHJOB MEXaHUIECKOTO JBIIKE-
HUS B IPUPOJIE U TEXHUKE (HA MpUMepax CBOOOIHO
TMaJIAfOIINX TEJ, JBIKEHHS )KUBOTHBIX, HEOSCHBIX Tell,
TPAHCIOPTHBIX CPEJCTB U JIp.)

B3aumoneiicTBue TEJa

20

IIepssiit 3akoH HetoToHa. Bropoii 3akon
Hrrorona. Tperuit 3axon HeioToHa.
[MpuHIMI CynepIO3UINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cra
TPEHUS: CUJIa TPEHUS CKOJIBXKEHUs, CUla
TPEHHUS TIOKOSI, APYTHE BUIBI TPSHUSL.
Cuna TSKecTH U 3aKOH BCEMHUPHOTO
TATOTCHHUSA. Y CKOPEHUE CBOOOHOTO
TaJieHust. JIBIKeHue IIaHeT BOKPYT
Comnma. [lepBas kocMHuIecKas CKO-

Ha6monenne n o0CyXaeHHe OIBITOB C ABMKEHAEM
Tela IpH yMEHBIICHUH BIUSHUS IPYTUX TEJ, PETIsT-
CTBYIOIINX JIBIDKCHUIO. AHAIIN3 TekcTa [ammes ¢
OIIICAaHUEM MBICIIEHHOTO SKCIIEPUMEHTa, 0OOCHOBEI-
BalOIIEr0 3aKOH WHEPLIMH; BHITOJHEHHUE 33JAaHUH 10
TEKCTY (CMbIcTI0BOE uTeHHe). OOCyx1eHHe BO3MOX-
HOCTH BBIIIOJITHECHUA 3aKOHA MHEPILIUU B Pa3IMIHbIX
cucremax orcuéra. Habmonenue u o0cyxieHue Me-
XaHHYIECKUX SBJIEHHH, IPO- HCXOAAMINX B CHCTEME
otcuéra «Tenexka» npu e€ paBHO- MEPHOM H YCKO-




n/n

TemaTuueckuii 610K,
TeMa

KoJ-

BO U OcHOBHOe cofiep:kaHue

ILnanupyemsble BUABI y4eOHOI
JAesITeJIbHOCTH 00y4al0IHXCs

pocts. HeBecoMocTs U nieperpysKu.
PaBHOBecHe MaTepuaabHON TOUKH. AG-
COJIIOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOIO TeJa C 3aKPEIUIEHHON OChIO
BpaieHusi. MomeHT cuiibl. LleHTp Tshxe-
cTH

PEHHOM IBH)XEHHN OTHOCHTEIBHO KabnHeTa (Qr3uKH.
JleficTBHS C BEKTOpaMH CHJI: BHIIIOJHEHHUE 3aJJaHUH 110
CIIOKEHMIO U BBIYUTAHUIO BekTopoB. Habmonenue
W/UIM TIPOBECHHUE OMBITOB, IEMOHCTPUPYIOLINX 3a-
BHUCHMOCTh YCKOPEHUSI T€JIa OT MPUIIOKEHHON K HEMY
CHJIBI M MacChl Tesla. AHAIIU3 U 00BSICHEHHE SIBIICHUH C
HCTIONb30BaHUEM BTOpOTro 3akoHa HeloToHa. Pemenue
3aja4 ¢ NCIIOJIb30BaHIEM BTOPOTo 3akoHa HeloToHa 1
IpaBmiIa ciIoXkeHns cuil. OnpeneneHne KECTKOCTH
MIPY>XHUHBI. AHAJIN3 CUTYyaIuii, B KOTOPBIX Ha0ro1a-
I0TCS ynpyrue 1eopMaliiiy, 1 uX 00bICHEHHUE C HC-
1oJIb30BaHuEM 3akoHa ['yka. Pemenue 3anad ¢ uc-
noJb30BaHKeM 3akoHa ['yka. MccienoBanue 3aBucu-
MOCTH CHJIBI TPEHHS CKOJIBKEHUSI OT CHJIbI HOpMailb-
Horo nasieHus. O0CyXIeHNe pe3yIbTaToB HCCIe0-
Bauus. Onpenenenne Ko3(hGUIHUEHTa TPEHHUS CKOJIb-
KeHus. I3mepenne cuitel TpeHus nokosl. Pemenue
3a1a4 C UCTIOIb30BaHHEM (HOPMYJIBI IS CHIIBI TPEHUS
CKONBXEHUSI. AHAIN3 JBIKEHHS TEN TOJIBKO O] JeH-
CTBHEM CHIIBI TSKECTU — CBOOOIHOTO MaJ[CHUSL.
OOBsicHEeHHE HE3aBUCHMOCTH YCKOPEHHUSI CBOOOTHOTO
MaJeHUsT OT Macchl Tena. OneHKa BETNINHBI CHIIBI
TATOTEHUs, ACHCTBYIOIICH MEXKAY IByMS TelaMu (A7
pa3HBIX Macc). AHAIN3 JBHKEHHUS HEOECHBIX TeJl MOL
JEHCTBUEM CHIIBI TATOTEHHMS (C UCIIONB30BaHHUEM J0-
TIOJTHUTENILHBIX HCTOYHUKOB HH(MOPMALIUH).

3akoHbI COXpaHEHUSs

10 | Ummynbc Tena. I3MeHeHne uMItyibea.
Wmmysse cuitsl. 3aKOH COXpaHEHHS
umIynsca. PeakTuBHOe nBIKeHHE. Me-
XaHu4eckas pabora 1 MomiHoCTh. Pabo-
Ta CUJI TSDKECTH, YIPYTOCTH, TPEHUS.
CBs13b SHEprun U paboTHI.
[NoTenmmansHas SHEPTHS TENA, HOMHSI-
TOTO HaJl MOBEPXHOCTHIO 3emnu. [ToTen-
IUanbHask SHEPTHUsI

CXKATOM MPY>KUHBI.

Kunernueckas sneprus. Teopema o
KMHETHYeCKOM PHepruu. 3aKOoH coxpa-
HEHMS MEXaHWYeCKOH 3Hepruu

Habmronenne u 00CyXJeHNE ONBITOB, JEMOHCTPUPY-
IOMUX Nepeiady UMITYJIbCa IPH B3aUMOAEHCTBHN Tell,
3aKOH COXPaHEHHMS HMITyJIbca PU a0COIIOTHO YIIPY-
TOM U HEeyNpYyroM B3auMOJCHCTBUM Tel. AHAIU3 CH-
Tyalil B OKpY)Karollel KU3HU ¢ UCI0Ib30BaHUEM
3aKOHA COXpaHEHHs uMIyisca. Pacrio3HaBanue siBie-
HUSI PEaKTUBHOTO JBIDKCHUSI B IPUPOJIE U TEXHUKE
(MC — Guomnorus). [IpuMeHeHne 3aKOHa COXPaHEHHS
HUMITyJIbCa ISl pacuéTa pe3yabTaToB B3auMOACHCTBUSA
Ten (Ha IpuMepax HeyNpyroro B3anMOIeHCTBUS,
YIIPYTOro HEHTPAILHOTO B3aUMOICHCTBUS IBYX OAHU-
HaKOBBIX TeJI, OIHO U3 KOTOPBIX HEMOJIBIIKHO).
Pemenue 3agad ¢ UCHoIb30BaHUEM 3aKOHA COXpaHe-
HUS UM- Iynibca. Onpenernenue paboThl CHIIBI yIIPyro-
CTH IIpU NOIBbEME I'py3a ¢ UCIOIb30BaHUEM HEIo-
JBIDKHOTO M TTOJBIDKHOTO OI0KOB. M3Mepenune Mom-
HocTU. MI3MepeHne noTeHnuanbHON SHEPTUU YIpyro
neopMUpOBaH- HOW TPYXHUHBIL. M3MepeHue KHHeTH-
YeCKOH SHEePIUH Tela MO JUTMHE TOPMO3HOTO ITyTH.
OKcnepuMEeHTaIbHOE CPaBHEHNE U3MEHEHUS I0TEH-
LI1AJIbHON ¥ KMHETUYECKOM SHEpruil Tesa mpu ABMXKe-
HUM 10 HAKJIOHHOH IJIOCKOCTH. DKCIIepUMEHTaIbHAas
IIPOBEPKa 3aKOHA COXPaHEHHs MEXaHUYECKOH sHep-
THH IIpH cBOOOAHOM TajieHun. [IpumeHenne 3akoHa
COXPaHEHUS] MEXaHUUYECKOM SHEprUM Ui pacuéra
MOTEHLMAIBHON U KHHETUYECKOM SHepruii Tena. Pe-
IIeHHeE 3a/1a9 C HCTIOJIb30BAHIEM 3aKOHA COXPAHCHUS
MEXaHUYECKOH SHEepruu

PA3JIEJI 9. MEXAHUYECKHUE KOJIEBAHUSA

1 BOJIHBI (154)

Mexanuveckue Kojaeoanusi

7 | KonebarenbHoe nBukeHne. OCHOBHbIE
XapaKTepPUCTUKH KOJIeOaHUMH: TIepro,
9acTOTa, aMIUIUTy1a. MaTeMaTHIeCcKui
U IpY>KUHHBIA MasTHUKH. [IpeBparie-
HUE SHEPTUH TIPH KOIeOaTeNsHOM JBH-
KEHHN.

3aryxatoniue Konedanus. BeiHyxeH-
Hble KoneOaHus. PezoHanc

HaGutoienue konebaHuii o A€HCTBUEM CHIT TSOKe-
CTH ¥ YIIPYTOCTH B 0OHApY)KEHHUE MOJOOHBIX KoJreba-
HUI B OKpYXXarolieM Mupe. AHaJIH3 KoJeOaHwid Tpy3a
Ha HUTH U Ha npyxuHe. Onpe/eneHue 9acToThl KoJle-
0aHMIT MAaTEeMaTHIECKOTO U NPYKHHHOTO MasTHHKOB.
HaGmonenne n 00bsCHEHNE SIBICHHS PE30HAHCA.
HccnenoBanue 3aBUCUMOCTH IIepHoAa KoaeOaHui
HO/BEIICHHOTO K HUTH TPy3a OT JUIMHBI HUTH.
[IpoBepka He3aBHCUMOCTH Iepro/a KojebaHui rpy3a,
MIOJIBELIICHHOT'0 K JICHTE, OT Macchl rpy3a. Habmone-
HUE 1 00CYX/[CHUE OIIBITOB, AEMOHCTPHPYIONIHX 3a-
BHCHMOCTb ITepHo/ia KoJeOaHui IPY>KHHHOTO MasiT-




Ne | Temarnueckwuii 6.10k, Kon- ITnanupyemMbie BUIBI y4eOHOi
/i BO U OcHOBHOe cofiep:kaHue
TeMa AesITeTLHOCTH 00y YAI0IMIHXCsl
HUKA OT MacChl Ipy3a M KECTKOCTH NPYKUHEL [Ipu-
MEHEHHE MaTeMaTHIEeCKOTO U NPYXHHHOTO MasTHHU-
KOB B KaueCTBe MOJIeNe! I OIMCaHus KoJaeOaHHi B
OKpYy’KarolleM Mupe. PemreHne 3amad, CBA3aHHBIX C
BBIYUCIICHUEM WM OLIEHKOH 4acTOTHI (Tepruoia) Ko-
nebaHui
5 | MexaHH4ecKHe BOJIHBI 8 | CoiicTBa MexaHn4eckuX BoJiH. [mmHa | OOHapy>KeHHE W aHaJM3 BOJHOBBIX SIBICHUH B OKpY-
BOJIHEL. MeXaHI4YeCKUe BOJHBI B TBEP- xkatommeM mupe. HaGmoneHne pacripocTpaHeHHs 1po-
JIOM TeJle, ceficMu4ecKue BOJHBL. 3BYK. | IOJNBHBIX M IMOIEPEYHBIX BOJH (Ha MOAENH) U OOHa-
I'poMKkoCTh 3ByKa U BbICOTa TOHA. OT- py’KeHHe aHAJIOTHYHBIX BUIOB BOJIH B IIPHPOJE (3BYK,
pakenue 3Byka. H(Gpa3Byk 1 ynbTpa- | BOASHBIE BOJHBI). BeluncieHue AMMHBI BOJIHBI M CKO-
3BYK POCTH pacHpOCTPaHEHHs 3BYKOBBIX BOJIH. OKCIEpHU-
MEHTAJIBHOE OIPE/eNICHUE T'PAHMI] YacTOTHI CIIBIIIH-
MBIX 3BYKOBBHIX KojeOaHuid. HaGmonenne 3aBrcHMO-
CTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C HC-
I0JIb30BaHIEM MY3BIKJIBHBIX HUHCTPYMEHTOB).
Habmronenne n oObsiCHEHHE SBICHUS aKyCTHYECKOTO
pe3oHaHca. AHAIW3 OPUTHHAIBHOTO TEKCTa, ITOCBS-
IIEHHOTO HCIOJIB30BAHUIO 3ByKa (WJIH YIbTPa3ByKa) B
TEXHUKE (PXOJIOKAIMs, YIbTPa3ByK B MEOWIMHE U
Ip.); BBIIOJHEHHE 3aJaHHi IO TEKCTy (CMBICIOBOE
YTEHHE)
PA3JIEJ 10. 9JIEKTPOMATHUTHOE NOJIE U QJIEKTPOMATHUTHBIE BOJIHBI (64)
6 3J1e]ch0MaanTHoe noJie 1 6 CsoiicTBa 3JICKTPOMAarHUTHBIX BOJIH. 3KCHepI/IMeHTaHLH06 N3Yy4YECHUEC CBOICTB 3JICKTpOMar-
3JeKTPOMATHUTHBIE BOJIHBI [Ikana 31eKTpo- MarHUTHBIX BOJIH. HUTHBIX BOJH (B TOM YHCIIE C TOMOIIBI0 MOOHIBHOTO
Vcrionp30BaHme 37I€KTPOMAarHUTHBIX Tene- (oHa). AHAIN3 PEHTIE€HOBCKUX CHUMKOB YEJIO-
BOJIH JIJISI COTOBOI! CBSI3H. BEYECKOI'0 OpraHu3Ma. AHaJIN3 TEKCTOB, OIHCHIBAIO-
DJeKTpOMarHuTHas IPUPOJa CBETA. IIMX TPOSIBIICHUS HJIEKTPOMAarHUTHOTO M3JIy4eHHs B
CkopocTs cBeta. BonHoBEIe cBoliCTBa TIPUPOJIE: )KUBBIE OPraHM3MBI, H3Ty4eHUs HEOSCHBIX
cBeTa Tel (cMBICIIOBOE YTeHHe). PacniosHaBaHue 1 aHAMN3
Pa3IHYHBIX IPUMEHEHHH IeKTPOMArHUTHBIX BOJIH B
TexHUKe. Penienne 3a1a4 ¢ UCmoabp30BaHUEM (Gopmy
JUISL CKOPOCTH NIEKTPOMATHUTHBIX BOJIH, JUTHHBI BOJI-
HBI M YaCTOTHI CBETa
PA3JIEJI 11. CBETOBBIE SIBJIEHUS (15 4)
7 | 3akoHBI pacpocTpaHeHust 6 | Uctounuku cera. JlyueBas Mmojens HaGmoierne ombITOB, IEMOHCTPUPYIONIHX SBICHHAE
cBeTa cBeta. [IpsaMonuHeliHOE pacTipocTpane- | MPSIMOJHMHEIHOTO PacIpOCTpaHEeHUs cBeTa (BO3HUK-
uue ceeta. 3arMeHus Conxna u JIyHbl. | HOBEHHE TE€HH H TOJTy- TeHH), U UX HHTEPIIPETAHs C
Otpaxenue csera. [lmockoe 3epkano. HCTIOIE30BAaHUEM TIOHATHS CBETOBOTO Jyda. OObscHe-
3aKOH OTpaXKeHHs CBETA. HHE 1 MOJISIMPOBAHNE COJIHEYHOTO U JIYHHOTO 3aTMe-
[Ipenomnenue cBeta. 3akoH npesnomie- | HUi. MccnenoBaHue 3aBUCUMOCTH YIjla OTPaXKeHUs
HYS CBETA. CBETOBOT'O JIy4ya OT yTJja majieHus. V3y4yeHne cBolcTB
INonHOe BHYTpEeHHEE OTpaXKEHHE CBETA. | M300pakeHMsI B INIOCKOM 3epkaie. Habmonenue u
Hcnionp30BaHe BHYTPEHHETO OTpake- | OOBSICHEHHUE OIBITOB MO MOIYISHHIO H300pakeHUH B
HUS B ONITHYECKUX CBETOBOJIAX BOTHYTOM H BBIITYKJIOM 3epkanax. HaGmonenne n
00BsIC-HEHHE OIBITOB MO MPEJIOMIICHHIO CBETA Ha
TpaHUIIE Pa3IMYHBIX CpeJl, B TOM YHCIE OMBITOB C
HOJHBIM BHYTPEHHUM OTpakeHneM. MccienoBanue
3aBUCHMOCTH yIJia IPEOMIICHUS OT YTJIa MaJIeHUs
CBETOBOT'O JIyya Ha IPaHHIEe «BO3AYX-CTEeKI0». Pacmo-
3HaBaHUE SABJIEHUH OTPAXCHUA U IIPEJIOMJIEHUS CBETA
B TIOBCEAHEBHOH XM3HU. AHAIN3 U 00BSICHEHHE SBIIe-
HUSI ONITHYIECKOTO MHpaxka. Pemenue 3aga4 ¢ HCIIOIb-
30BaHUEM 3aKOHOB OTPa’KCHUS U IIPEJIOMIICHUSI CBETa
8 | JIuu3bl u onTHYECKHE MPHU- 6 | JIunza, xon nmyueit B muu3e. Ontuyeckas | [Tonydenue n300paxkeHuit ¢ mOMOIIbI0, COOMPAIOIIEH
GopbI cucrema. Ontudeckue npudopsl: Gpoto- | U paccenBatonieit 3. OnpeneneHue GOKyCcHOro
armapar, MUKPOCKOII U Telieckorl. [J71a3 | pacCTOSIHUS M ONTHYECKOM CHIIBI COOMPAOIIEH JIMH3BL.
Kak ONTHYeCKas cucTeMa. BIm3opyKocTs | AHanm3 ycTpoiicTBa M MPHHITHIIA JeHCTBHUS HEKOTO-
1 TATbHO30PKOCTD PBIX ONTHYECKUX IPHOOPOB: GOTOAIIIApaTa, MUKPO-
ckoma, Teneckona (MC — OHONOrHs, aCTPOHOMUS).
AHanu3 siBIeHHH ONMM30PYKOCTH 1 TATbHO30PKOCTH,
npuHIuna aeiicteus oukoB (MC — Ouonorus)
9 | Pa3noxkeHue 6e10ro ceBera B 3 | Pa3noxeHune 6enoro cBeTa B CHEKT. Haburoenme no pasioxeHuio 6enoro cBeTa B CIEKTP.

CreKTp

Omneitel HetoTona. CltoskeHMe CIIek-

Ha6JIIOHGHI/Ie ¥ 00BSICHEHHE OILITOB IO TOJYUCHUIO




Ne | Temarnueckwuii 6.10k, Kon- ITnanupyemMbie BUIBI y4eOHOi
/i BO U OcHOBHOe cofiep:kaHue
TeMa AesITeTLHOCTH 00y YAI0IMIHXCsl
TPaJILHBIX I[BETOB. J/lUCIIepcHs cBeTa 0eoro cBeTa IpHy CI0KCHUH CBETa Pa3HBIX IBETOB.
[IpoBenenne 1 0OBSICHEHNE OMBITOB IO BOCHPHUSTHIO
1[BETa [IPEAMETOB MPH UX HAOIIOAEHUH Yepe3 IBETO-
Bble GUIBTPHI (LIBETHBIE OYKH)
PA3JIEJI 12. KBAHTOBBIE SABJIEHUSI (204)
10 | McnyckaHue U orJiomeHne 4 | Onsrtsl Pezepdopaa u miane- TapHast O6cysxneHne nenu onsIToB Pesepdopma mo nccneno-
cBeTa aTOMOM Mozens atroma. Mozens aroma bopa. BaHHIO aTOMOB, BBIIBI)KCHHE THIIOTE3 O BOBMOYKHBIX
HcmyckaHue U MOTJIOIEHUE CBETA aTO- | Pe3YNIbTaTax OMBITOB B 3aBUCHMOCTH OT IIPEANoara-
moM. KBanTsl. JIuneituaTsie cieKTpel €MOT0 CTPOCHHUS aTOMOB, (OPMYITHPOBAHHE BBIBOJIOB
U3 Pe3yJIbTaTOB ONBITOB. OOCYXIeHHE MPOTUBOPECUHH
IJIAaHETaPHOM MOZEIM aTOMa U OCHOBAHUH JUIA TUIIO-
Te3sl bopa o cranmoHapHBIX OpOUTaX IEKTPOHOB.
HaGmoieHre CIIONIHBIX U JIMHEHYaTHIX CIIEKTPOB
H3ITydeHUs Pa3InIHbIX BemecTB. OObsICHEHNE JINHEH-
YaThIX CHEKTPOB U3ITyIeHHS
11 | Ctpoenne aToMHOro siapa 8 | PagnoaktuBHOCTB. Anb(ha-, Geta- u O06cyxeHre BO3MOKHBIX THIIOTE3 O MOAEIAX CTPOe-
ramma-n3nydenust. CTpoenne aToMHoro | Hus sapa. OnpeneneHue cocTapa siiep 1o 3aJaHHbIM
sapa. HykioHHast Mozels aTOMHOTO MacCOBBIM U 3apsIIOBBIM YHCIIAM U 110 MTOJI0KSHHUIO B
anpa. U3oronsl. PanuoakTuBHEIE Ipe- neproauyeckoil cucreme ameMeHToB (MC — xummust).
Bpamenus. [lepuon nmomypacnana. AHanm3 U3MEHEeHUsI COCTaBa siApa | ero IOJIOXKEHHs B
JleficTBUS palOaKTUBHBIX U3JIy4eHUH | IIEPUOANYECKOH CHCTEME IPU 0lo-PaJIHOaKTUBHOCTH
HAa JKUBBIE OPTaHH3MbI (MC — xumust). MccrnenoBaHue TPEeKOB 0-4acTHII 110
rotoBeM (otorpadusm. OOHapyKEeHHE U H3MEPEHHUE
paxuaoHHOTO ()OHA C MOMOIIBIO JO3UMETPa, OIEH-
Ka €ro MHTEHCUBHOCTH. AHalW3 OMOJIOTMYECKHX H3-
MEHEHHUH, NMPOUCXOSIIMX IT0J ACHCTBHEM paIroak-
THBHBIX M3nydeHnit (MC — 6uonorus). Mcnons3oBa-
HUE PaJlOaKTUBHBIX U3IydyeHuil B menunune (MC —
Ouoorust)
12 | sinepHble peaknun 8 | SnepHble peakiy. 3aKOHBI COXpaHeHHs | PemeHune 3amad ¢ UCTIONB30BaHUEM 3aKOHOB COXpaHe-
3apsAJ0BOTO U MacCOBOTO YHCEN. DHEp- | HHS MAacCOBBIX M 3aPAIOBBIX YHCEI Ha ONPEACICHUE
THS CBSI3U aTOMHBIX siiep. CBsI3b MacChl | pe3yJbTAaTOB SACPHBIX PEaKLHii; aHAIN3 BO3MOXKHO-
W SHepruu. Peakiyu cuHTe3a U JeJIeHusT | CTH I HEBO3MOXKHOCTH siiepHOi peakuun. OeHka
aep. 9HEPIHU CBSI3U SIAEP C UCTIOIb30BaHHEM (hOPMYITBI
Hcrounuku suepruu CosHIa U 3BE3/1. OiinmTelina. O0CyXIeHUE TIEPCIIEKTHB UCTIOIh30Ba-
SnepHast SHEpreTHKa HUS yIPaBISIEMOTO TepMOsiiepHOTro cuaTe3a. O0Ccyx-
JIEHHE TIPEUMYIIECTB ¥ SKOJIOTHIECKUX IPOOIIeM,
CBSI3aHHBIX C siiepHOM sHepreTukoit (MC — sKkoio-
THS)
HOBTOPUTEJbHO-OBOBIIAOLIMANA MOIY.Ib (94)
13 | CucremaTusanus u 0606me- | 9 | O6o0meHNE CofepKaHNs KaXIOTO U3 BrimonHeHne y9eOHBIX 3aJaHni, TPEOYIOINX IEMOH-

HHUe NPEIMETHOr0 coJep:Ka-
HUS U ONBITA 1eATEIHLHOCTH,
NPUOOPETEHHOTO MPH H3Y-
YeHNH Bcero Kypca Gpusnkn

OCHOBHBIX pa3/ieNioB Kypca (pH3HUKH:
MeXaHW4YEeCKHe, TETUIOBEIE, 3JIeKTpOoMar-
HHUTHBIC, KBAHTO- BBIC SIBIICHUS.
HayuHpiii MeTO] MO3HAHUS U €0 pean-
3anus B QU3HUICCKUX HCCIICAOBAHUAK.
CBsi3b ()M3UKH U COBPEMEH- HbIX TEXHO-
noruit B 061acTu nepenayn nHGopMa-
1IMU, SHEPTETHKE, TPAHCIIOPTE

CTpallii KOMIETEHTHOCTEH, XapaKTEepU3YIOUINX eCTe-
CTBEHHOHAYYHYIO TPaMOTHOCTE:

— MPUMEHEHHs TOTYYeHHBIX 3HAHU I HayIHOTO
00BsICHEHNST (PU3HMUYECKUX SBICHUH B OKPY>KaIOMIEH
MPUPO/JIE U MTOBCETHEBHON )KU3HH, a TAK)KE BBISBICHHS
(PU3UYECKUX OCHOB Psiia COBPEMEHHBIX TEXHOJIOTHIA,
— MPUMEHEHUS] OCBOCHHBIX dKCIIEPUMEHTAIBHBIX
YMEHHUI JJ1s1 KCCIIeIOBaHUS (PU3UICCKUX SBICHHM, B
TOM YUCJIC OJIA HpOBepKH THUIIOTE3 U BBIABJICHUSA 3aKO-
HOMepHocTel. Pemenne pacy€THbIX 3a7a4, B TOM
qrcIIe IPEANOoIararoliX HCIO0Ib30BaHue (PH3HIECKOM
MOJICITH ¥ OCHOBAHHBIX Ha COJICPYKAaHUHU PA3IUIHBIX
pa3znenoB Kypca Gpu3ukd. BrimonHeHue u 3ammra
prHHOBbIX 501051 I/IHHI/IBI/I}IyaHbeIX l'lpOeKTOB, CBsI3aH-
HBIX C COJIepIKaHUEeM Kypca QU3HKH




TemaTnyeckoe MIaHMpPOBaHUe Y4eOHOr0 npeaMeTa «Pu3nka»

7 KIIACC (ouno-3a0uHasi popma 0OyueHusI)
1 yac B Henento, Bcero 35 4, 2 4 — pe3epBHOE Bpemsi

Ne

TemaTnueckuii 0JI0K,
n/n

TeMa

Ko.J-
BO 4

OcHoOBHOe cofep:kaHue

IInanupyemble BUABI yueOHOit
JAesITeJIbHOCTH 00y4al0IuXCs

PA3JIEJ 1. PU3UKA U EE POJIb B IO3HAHUHU OKPYKAIOIIETO MHPA (3 1)

1 | ®u3uka — nayka o npupone | 1 | @usnka — Hayka o mpupose. Sienus | BblaBnenue pasnuumii Mexny pU3MYECKMMH U XUMH-
npuponsl. Pusndeckue sBNeHUs: Mexa- | 9eCKuMH npespareHusamu (MC — xumus).
HHUYECKHUE, TCIUIOBBIC, HICKTPHICCKHE, Pacrio3HaBanue u KiraccupuKanys GpU3NIECKUX SBIIE-
MarHHTHbIE, CBETOBbIC, 3BYKOBBIE HUH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPUUCCKHUX,
MarHWTHBIX U CBeTOBBIX. HaOmomeHne m ommcaHue
(U3HNUECKUX SABICHUI
2 | ®du3nyeckne BeTNIHHBI 1 | dusuyeckue BeIMUUHEL V3Mepenne Omnpenenenre LEHbI JENSHNUs MKAIbl H3MEPUTEIBHOTO

¢m3ugeckux BenmunH. Ousnueckne
nipudopsl. [lorpemHocTs n3MepeHui.
MexyHapoaHas CUCTeMa €JHHHIL

npudopa. VzmepeHue TMHEHHBIX pa3MepoB Tel U Ipo-
MEXYTKOB BPEMEHHU C yd4€TOM IorpemHocreid. Msme-
peHne 00bEMa JKUIKOCTH B TBEpAOTO Tena. M3Mepenue
TeMIepaTyphl IIPU TTOMOIIH XHUAKOCTHOTO TEPMOMETpa
U JaTYUKa TeMIIepaTypbl. BHINONHEHHE TBOPYECKHUX
33/IaHUH 110 MOKMCKY CHOCOOOB M3MEPEHHUsI HEKOTOPBIX
(bU3nUEeCKUX XapaKTepUCTHK, HalpUMep, pPa3MepoB
MaJIBIX OOBEKTOB (BOJOC, IPOBOJIOKA), YIAIEHHBIX
OOBEKTOB, OOJIBIINX PACCTOSHUH, MaJbIX IPOMEXYT-
k0B BpeMeHH. OOcyxIeHHe pelaraeMbIX ClIoco00B

3 | EcTecTBeHHO- HAYYHBII
MeTO/l O3HAHHSA

Kak ¢usuka u ipyrue ecTeCTBCHHbIC
HAyK{ U3y4aroT npuponay. EcrectBenHo-
HAYYHBIA METOJI IIO3HAHUS: HAaOIIO/1e-
HHUE, IOCTaHOBKA HAYYHOT'O BOIPOCa,
BBIIBH)KCHHE THUIIOTE3, SKCIIEPUMEHT 110
IIPOBEpPKE TUIOTe3, 00BSICHEHNE HaOII0-
nmaemoro sieieHus. Onucanue Gusnde-
CKHX SIBIICHUN C TIOMOIIIBIO MOJIEIEH

BeraBrmkeHne runotes, OObSCHSIONIMX IPOCTHIE SIBIIE-
HUS, Hal[pAMep,

[O0YEMYy OCTaHABIIMBACTCS JBIKYIEECS IO TOPH-
30HTaJIBHON IOBEPXHOCTH TEJIO;

HOYEeMY B JKapKyIo IIOrO/ly B CBETJION Ozlexk/Ie
NpoXJagHel, 4eM B TEMHOM.

[Ipennoxxenue cnoco60B MPOBEPKHU THITOTES.
[IpoBenenue ucciegoBanus MO MPOBEPKE KaKOKH-THO0
THIOTE3bI, HAIPHMED, AaNbHOCTh MOJIETA IApHKa,
MTyOIEHHOTO TOPU30HTAIBHO, TEM O0JIbIIe, YeM 00ITb-
1€ BBICOTA ITyCKa.

[octpoenne mpocreimux Moxaeneit pu3ndeckux sB-
TieHui (B BHIIE PUCYHKOB HJIM CX€M), HAIIpUMeEp Taje-
HHE ITpeAMeTa; NPSMOJIMHEHHOE pacpOCTpaHeHUe
CBETa

PA3JEJI 2. HEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHUU BEIHIECTBA (24)

4 | CtpoeHue BelmecTBa 1 | ATOMBI 1 MOJIEKYJIBL, X pa3 MEpEIL. HaGmosienne 1 MHTEPIPETAIs ONBITOB, CBUETENb-
OnBITHI, JOKa3bIBAIOIINE AUCKPETHOE CTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHHH Be-
CTPOCHHE BelIeCTBa IIECTBA: OIIBITHI C Pac- TBOPEHUEM Pa3JINYHbIX Be-
mmiectB B Bojie. OrieHKa pa3MepoB aTOMOB U MOJIEKYJI C
HCTIONB30BaHueM (HoTo- rpaduii, MOTyIEeHHBIX Ha
aTOMHOM cHII0BOM MuKpockone (ACM). Ompenene-
HHE Pa3MepOB MAJIbIX TeJ
5 | /iBu:KeHHe U B3aHMO/ieli- 1 | [Bwxkenue yactull BemecTsa. CBs3b HaGumonenre n 00bsicHeHHE OPOYHOBCKOTO JIBIKEHUS

CTBHE YaCTHUL BelllecTBa
ArperaTHble COCTOSIHUS
BelllecTBA

CKOpPOCTH JBIKCHHUS YAaCTHUI] C TEMIIepa-
Typoit. BpoyHOBckoe nBkenue. Aud-
¢y3ust. B3anmopeiicTBre gacTuIl Bele-
CTBa: IPUTSDKEHUE M OTTAIKUBAHUE
ArperaTHbleé  COCTOSIHUSI ~ BEIECTBa:
CTPOEHHE Ta30B, )KUJIKOCTENW U TBEPIBIX
(xpuctanauyeckux) Ten. Bsammocssasb
MEXy CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX W MX aTOMHO-
MOJIEKYTApHEIM cTpoeHreM. OcoOeHHO-
CTH arpe€raTHbIX COCTOSIHUM BOJbI

u siBnenns quddysun. [IpoBenenue u oobsicHeHNE
OIIBITOB 110 HAOIIOJEHHIO TEINIOBOTO PACIIUPEHUS
ra3oB. [IpoBenenne 1 00BSCHEHNE ONBITOB 11O OOHA-
PY’KEHHIO CHJI MOJIEKYJIIPHOTO MPHUTSHKEHNS U OTTall-
KHBaHUS

Ommcanne (C HCIONB30BAaHMEM IIPOCTBIX MOJIENeH)
OCHOBHBIX pa3JINuMii B CTPOSHUH Ta30B, )KUAKOCTEH U
TBEpABIX Ten. OOBSICHEHHE MaJoil CIKMMAeMOCTH
JKUJIKOCTEH M TBEPIBIX Tel, OONBIION CKHMAeMOCTH
razoB. OObsICHEHHE COXpaHEHUsI POPMBI TBEPBIX TeI
1 TEKyd4ecTH KHIKOCTH. IIpoBe/ieHre OMBITOB, DOKa-
3BIBAIOIINX, YTO B TBEPOM COCTOSIHUH BOJBI YACTHIIBI
HaXOAATCS B CPEIHEM JalbIle IpYr OT Apyra (IIoT-
HOCTb MEHBIIIE), Y€M B XKHUAKOM. Y CTAaHOBJICHHE B3aH-
MOCBSI3M MEXAY OCOOCHHOCTSIMU arperaTHbIX COCTOSI-
HUH BOJBI M CYIIECTBOBAaHMEM BOJHBIX OPraHU3MOB
(MC — owuomnorusi, reorpadusi)




TemaTuuecknii 010K,
TeMa

KoJ-
BO 4

OcHoBHOe coaepikanue

IlnanupyemMsble BUABI y4eOHOI
AesiTeIbHOCTH 00y4aroIMXCcst

PA3JIEJI 3. IBUKEHUE W B3AUMOJIENCTBHE TEJI (11 u)

Mexanuyeckoe IBHKEeHHE

2

Mexanngeckoe aprxeHue. PaBHomep-
HOE 1 HepaBHOMepHoe ABmkeHue. Cko-
poctb. CpenHssi CKOPOCTh IIPU HEPaB-
HOMEpPHOM JBWXKeHuH. Pacuér mytu u
BPEMEHH JABMKEHUS

HccnenoBanue paBHOMEPHOTO JABHKCHUS U OTIPEIe-
JICHUE ero MPHU3HAKOB.

Habmronenne HepaBHOMEPHOTO ABMKEHUS U OIpese-
JICHUE €r0 OTJIUYUIl OT PaBHOMEPHOT'O ABUKEHHUSL.
Perenne 3agaq Ha onpeneneHue MyTH, CKOPOCTH U
BpPEMCHH PaBHOMEPHOTO JBHXCHUS. AHAIH3 Trpadu-
KOB 3aBHCHUMOCTH ITYTH U CKOPOCTH OT BPEMCHH

HNnepums, macca, IJIOTHOCTH

SIBneHne uHepuuy. 3aKOH UHEPIUH.
BsauMmoeiicTBre Tl Kak IpUYNHA U3-
MEHEHUsI CKOPOCTH JBIKCHUS TEIL.
Macca kak Mepa HHEpTHOCTH Tea.
IImoTHOCTH BemecTBa. CBSI3b IJIOTHOCTH
C KOJINYECTBOM MOJIEKYJI B €IMHULIE
00bEMa BelecTBa

OOBbsicHeHHE U IPOTHO3UPOBAHUE SIBJICHUH, 00yCIIOB-
JICHHBIX MHEpIUEH, HapUMep, YTO MIPOUCXOAUT IPH
TOPMOKEHHHU HJIM PE3KOM MaHEBPE aBTOMOOMIIA, 1O-
YeMy HEBO3MOKHO MTHOBEHHO IIPEKPATUTh JIBIDKCHHE
Ha BeJIOCHIIe/Ie WM caMokarte U T.1. [IpoBenenne n
aHAJIN3 OIIBITOB, IEMOHCTPUPYIOIINX H3MEHEHNE CKO-
POCTH JIBIDKCHHS TeJa B pe3yiibTaTe JeHCTBUS Ha HETO
Ipyrux Ten. PemeHue 3aiad Ha onpezeneHne MacChl
Terna, ero ooséMa u iotHocTH. IlpoBeneHue u ananus
OIIBITOB, AEMOHCTPHPYIOIIUX 3aBHCHMOCTD U3MEHe-
HUSI CKOPOCTH TeJa OT €r0 MacChl IIPH B3aHMOJEH-
CTBUHM Tel. MI3MepeHne Macchl Tela pa3iuaHbIMH CIO-
cobamu. OnpezeneHne INIOTHOCTH TeJa B Pe3yJbTaTe
H3MEpEeHHs ero Macchl 1 00bEMa

Cuia. Buael cna

Curna kak XapakTepUCTHKa B3aUMOJIeH-
ctBUs Tell. Cuila ynpyrocT U 3aKOH
I'yka. 3mepeHue cuibl ¢ IOMOIIBIO
JUHAMOMeTpa. SIBlIeHne TATOTEeHUS U
cua TsokecTH. Crla TSDKECTH Ha APYTHX
miaHerax. Bec Tena. HeBecomocTs.
CroxxeHue CUil, HallpaBJIeHHBIX MO OJI-
HOM npsiMoli. PaBHoaelCTByOIIast CUIL.
Cuna tpeHus. TpeHue CKONbXeHUs U
TpeHue mokos. TpeHue B mpupone u
TeXHUKE

W3zydeHne B3auMoAeHCTBHS KaK IPHYNHBI H3MEHEHUS
CKOPOCTH Tefa Wiy ero aepopmarn. Onucanue pe-
QIBHBIX CHTYaIUil B3aHMOJICHCTBUSI TEJ C TOMOIIBIO
MoJieneil, B KOTOPBIX BBOIUTCS MOHITHE U N300paKe-
HUe cubl. M3ydenue cuisl ynpyrocrtu. Mccnenosa-
HHE 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT YIJIMHECHUS
PE3MHOBOTO ITHYPA WX NPYKUHEI (C ITOCTPOSHUEM
rpaduka).

AHanm3 NpakTHYECKUX CUTYAIUH, B KOTOPBIX IPOSIB-
JsIeTCs ICMCTBUE CHIIBI YIIPYTOCTH (YIPYTOCTh Ms4a,
KPOCCOBOK, BETOK JIepeBa H JIp.).

AHanm3 CUTyalui, CBSI3aHHBIX C SBJICHUEM TATOTe-
Hus1. OOBsICHEHNE OPOUTATIBHOTO BHKEHHMS IIJTAaHET C
UCIIOJIb30BaHHEM SIBJICHUSI TATOTSHUS U 3aKOHA HHEp-
i (MC — actponomus). M3mepenne Beca Tena ¢
MOMOIIBI0 JuHaMoMeTpa. OO0CHOBaHHUE 3TOTO CHOCO-
0a u3MepeHus. AHAIM3 U MOJCIHPOBAHHE SIBICHUS
HEBECOMOCTH. DKCIIepUMEHTAILHOE TOTyIeHHe TIpa-
BUJIA CJIOXKEHHMSI CUJI, HAITPABJICHHBIX BJIOJb OHON
npssMoii. OmpeziesieHue BeINUUHbI PaBHOACHCTBYIO-
el CuiL.

V3ydeHne CUIIbI TPEHHST CKOJILKEHUS U CHITBI TPEHHS
nokost. MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS OT
Beca TeJjla U CBOMCTB TPYIIUXCS MIOBEPXHOCTEH.
AHanmm3 NpakTHIECKUX CUTYaIHi, B KOTOPBIX IPOSIB-
TsieTCs AeHCTBHE CHITBI TPEHMS, HCTIONB3YIOTCS CII0-
cOOBI €€ YMEHBIIICHNS WM YBENUYCeHHUS (KaTaHUE Ha
JIBDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOMIISI, HCHOJIb-
30BAaHUEC NNOJAIINITHUKOB, INITABAHHUEC BOAHBIX ) KUBOTHBIX
u 1p.) (MC — Ouonorus).

Penienue 3a1a4 ¢ ucrnosp3oBanueM GopMyIT st pac-
4éTa CHIIBI TSDKECTH, CHITBI YIIPYTOCTH, CHIIBI TPEHHS

PA3JIEJI 4. TABJIEHHUE TBEPJBIX TEJL )KUJKOCTEM U TA30B (114)

JaBaenue. [lepenaua nasJe-
HUS TBEPABIMH TeJIAMHU, KM/~
KOCTSIMH M Ta3aMH

2

Jasnenue. CriocoObl yMEHbIIEHHUS U
yBEIMYEHHUS JaBieHus. JlaBnenue rasa.
3aBUCHMOCTb JAaBJICHHS T'a3a 0T 00bEMa
u Temmneparypsl. [lepenaua naBnexus
TBEPBI- MU TEJIAMH, KUIKOCTIMH U
razamu. 3akoH Ilackans. I[TaeBmaTuye-
CKHE MAIlIMHEI

IAHaNN3 1 0OBSICHEHUE OIBITOB U MPAKTHIECKUX CUTYa-
(14, B KOTOPBIX MPOSBIAETCS CUJIa JaBJICHHUS.
O00CHOBaHHE CITOCOO0B YMEHBILEHNUS U YBETNYEHHS
[TaBJICHUS. I/IsyquMe 3aBUCUMOCTH OABJICHHA ra3a OT
00bEMa 1 TeMneparypsl. MzydeHne 0coOeHHOCTEH Tie-
[peavur KaBICHUS TBEPABIMH TEIAMH, KHIKOCTIMH I
razamu. OG0CHOBaHHUE PE3yIETaTOB OMBITOB OCOOEHHO-
CTSIMH CTPOEHHUS BEIIIECTBA B TBEPIOM, JKUIKOM

1 Ta3000pa3HOM COCTOSIHHUSX.

(DKCIIepUMEHTaILHOE I0Ka3aTeNbCTBO 3akoHa [Tackas.




Ne . Koui- "
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coep:kaHue
Tema JesITeJIbHOCTH 00y4aloIuXxcst
Pemenne 3a1aq Ha pacu€T DaBICHUS TBEPAOTO Tesa
10 JaBJjieHune KUIKOCTH 2 | 3aBUCHMOCTG JIaBJICHHUS KUJIKOCTH OT IMccnenoBaHrue 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
rTy6uHsI norpyxenus. [uapoctaTnge-  [[yOUHBI OTPY)KEHUS M INIOTHOCTH XKHIKOCTH.
cknit mapagoke. Coobmarommecs cocy-  [HabnoAeHue 1 0GbICHEHNE THAPOCTATHYECKOrO Napa-
mb1. THApaBIHYECKHE MEXaHU3MbI Imokca Ha ocHoBe 3akoHa [Tackans. M3y4denue coobrma-
FOLIIUXCS COCYJIOB.
Pemenune 3aaq Ha pacu€T gaBieHUs KUAKOCTH. OOBsIC-
HEHHE MPHHLUIA ASHCTBUS THAPABIMYECKOTO Ipecca.
IAHaIM3 M 0OBSCHEHNE MTPAKTHIECKUX CUTYaIuH, 1e-
IMOHCTPUPYIOLIUX MIPOSBICHHUE 1AaBICHHUS KUIKOCTH U
BaxkoHa [lackas, HarpuMep MPoLECCOB B OPraHU3Me
mpu riry6okoBogHOM HepsHHU (MC — 6uomorust)
11 |AT™MocdepHoe naBienue 3 | Atmocdepa 3emin u atMmocdepHOe (DKCIIepUMEeHTAIBHOE 00HapyKeHHEe aTMOC(HEPHOTO
nasnenue. [TpuunHbl cymecTBOBaHUS InaByieHus. AHANU3 U 0OBSICHEHHE OIBITOB U MIPAKTHYe-
BO3AYIIHOH 060510uky 3emian. OnbIT CKUX CUTYaIlMii, CBA3aHHBIX C JeHCTBHEM aTMOC(HEPHOTO
Toppuuenu. 3mepenne atmochepHo- |naBieHus. OObsICHEHHE CYLIECTBOBAHUS aTMOC(epbl Ha
IO aBJICHHUS. 3emiie ¥ HEeKOTOPHIX TUIAHETaX MU €€ OTCYTCTBHS Ha
3aBHCUMOCTH aTMOC(EPHOTO AaBieHus |npyrux mianetax u Jlyne (MC — reorpadmus, acTpoHO-
OT BBICOTHI Haj ypoBHEM Mopsi. [Ipubo-  Must). OObscHEHHE H3MEHEHUSI INIOTHOCTH aTMOC(EPHI ¢
PBI UTSt ©I3MEPEHNst aTMOC(EPHOTo JaB-  [BHICOTON M 3aBUCHMOCTH aTMOC(HEpPHOTO IABJICHUS OT
JICHUS BEICOTHI. Pemienye 3ana4y Ha pacuér atMochepHOro aaB-
menust. i3yuenue ycrpoiictBa 6apoMeTpa-aHeponia
12 |deiictBue :xuakocTu v raza ua| 4 | JlecTBUE JKUAKOCTH U ra3a Ha IIOTPy-  [DKCIEPHMEHTAIbHOE OOHApYKEHUE JNEHCTBHS KUIKO-
MOrpy:kéHHoe B HUX TeJI0 XKEHHOE B HUX TeNo. BeITankuBatomas  [CTU U ra3a Ha IOrpy:EHHOE B HUX Teno. Onpenenenue
(ApxuMenoBa) cita. 3aKoH ApxuMera. —|[BBITAIKHBAIOLICH CHIIBL, NCHCTBYIOLEH Ha Telo, IOrpy-
Inaanne Ten. Bosmyxorwiasanue bKEHHOE B XHUIKOCTh. [IpoBeieHne n o0CyxaeHne ombl-
[TOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTD BBITAIKUBAIOIICH
CHUTBI, ISMCTBYIOIICH Ha TEJIO B KHIKOCTH, OT 00BEMa
MOTpy>KEHHON B )KUAKOCT YaCTU TeJa M OT IUIOTHOCTH
pkuaKocTd. MccnenoBanue 3aBUCIMOCTH Beca Tella B
Bozie OT 00BEMa MOTPYKEHHOH B )KHUIKOCTH YaCTH Tela.
Perenue 3aga4 Ha MpUMEHEHNE 3aKOHAa ApXuMena u
lycnoBus 1iaBanus Ten. KoHcTpynpoBaHue apeoMeTpa
VTN KOHCTPYHPOBAHUE JIOIKU U OIIpeJielICHUe e€ Tpy30-
MOABEMHOCTH
PA3JAEJ 5. PABOTA U MOIIHOCTDb. QHEPT'USI (6 1)
13 PaGoTa u MomHoCTH 2 Mexanundeckas pabora. MomHoOCT,  [DKCHEPUMEHTAIBHOE ONpPE/eNIeHHe MEXaHNYECKOH pa-
OOTBI CHIIBI TSDKECTH TIPH MAJICHUH TeJla U CHIIBI TPEHHS
[pY paBHOMEPHOM NEPEMEIEHUH Tea 110 TOPH30H-
[TAJIHOM TTOBEPXHOCTH.
IPacu€T MOIIHOCTH, pa3BUBAaEMOM MPH MOABEME 10
lecTHuLe. Pemenue 3a1a4 Ha pacuéT MeXaHHUUECKOM
[PaOOThI U MOIIHOCTH
14 |[[IpocTbie MeXaHU3MBI 2 | [IpocThie MEXaHU3MBI: pbIYar, OJIOK, OnpenenieHue BEIUTPHIIIA B CHUIIE IPOCTHIX MEXaHU3MOB
HaKJIOHHAS IJIOCKOCTD. HpaBI/IHO paBHO- Ha IpUMEPE pblyara, NOJABUXKXHOI'O U HEMOABHYXKHOI'O
Becus peruara. [Ipumenenue npasuia 0I10KOB, HAKIIOHHOH IIJIOCKOCTH.
PABHOBECHS pblYara K 6JI0Ky. «30J10T0e I/Iccne)]OBauHI/Ie ycnoBus paBHOBecHs pbruara. OOHapy-
npasuo» Mexanmki. KITJT mpocTsix PKEHHE CBOWMCTB MTPOCTHIX MEXaHU3MOB B Pa3IMIHBIX
MexaHn3MoB, [IPOCTHIE MEXaHI3MBI B MHCTPYMEHTaX M MPUCTIOCOOICHUSX, HCIIOIb3YEMBIX B
GHITY H TexEvKe, PLIMATH B TEIG Hero- OBITY M TEXHUKE, a TaKXKe B )KUBBIX opraHmmax (MC —
seKa Ouosorus). DKCIIepUMEHTAIbHOE JOKa3aTeIbCTBO pa-
BEHCTBA paOOT MPHU MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KI1J] HaKIOHHOH MIIOCKOCTH.
IPemenue 3aga4 Ha MPUMEHEHNE TIPaBUIIa PABHOBECHUS
lppruara u Ha pacuét KI1J]
15 MexaHnuueckasi FJHeprus 2 | Kunernueckast u moTeHIMaNbHas YHEp- (DKCIEPMMEHTANILHOE ONPEJIEIEHHE U3MEHEHUS KMHETH-

rust. [IpeBpamienue ogHOTO BUIa MeXa-
HUYECKOU SHEPrHHu B APYTOH. 3aKOH
COXpaHEHUs] U U3MEHEHUS YHEPTHHU B
MEXaHHKe

MEeCKOH M MTOTeHIINANBHOM SHEPTUH Tela IPH €T0 CKaThI-
BaHHMH M0 HAKJIIOHHOI! rutockoctr. GopMynrpoBaHue Ha
OCHOBE HCCJIC/IOBAHNS 3aKOHA COXPAHEHUSI MEXaHHIe-
CKOI1 SHEpTUH.

OOcyxeHre TpaHull IPUMEHUMOCTH 3aKOHA COXpaHe-
HISL SHEpruK. Pemienune 3agau ¢ HCOIB30BaHUEM 3aKO-




Ne . Koa- .
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coep:kaHue
Tema JesITeJIbHOCTH 00y4aloIuXxcst
Ha COXpAHEHUs SHEPTUU
PE3EPBHOE BPEMJI (2 4)
16 Pe3epn 2

TemaTn4eckoe IJIAHUPOBAHHUE yqeﬁﬂoro npeamMera «Puzuxka»

8 KITACC (ouno-3a04Hasi hopma 0OydeHuUs )
1 yac B Henemo, Bcero 35 4, 2 4 — pe3epBHOE BpeMs

Ne . Koui- .
TemaTuueckuii 6.0k, Ilnanupyembie BUABI y4eOHOI
n/n BO 4 OcHOBHOe coep:kaHue
TeMa AesiTeIbHOCTH 00y4aroIMXcst
PA3JIEJI 8. TEIIJIOBBIE SIBJIEHUS (144)
1 | Ctpoenue u cBoiicTea Beme- | 4 | OcHoBHbIe monoXeHust Monekysspao- | OObACHEHHE OCHOBHBIX Pa3IMdUi B CTPOCHHH ra30B, JKHJI-
CTBA KUHETUYECKOMN TEOPHUH CTPOCHM BEIIe- KOCTEH U TBépﬂBIX TEJI C UCTIOJIb30BAHUEM ITOJI0KEHUN MO-
cTBa. Macca u pa3Mepbl aTOMOB U MOJIe- HeKyJIS{pHO—KHHeTI/I‘{eCKOﬁ TECOPUU CTPOCHUA BEIIECTBA.
KyJ1. OIIBITBL, OJTBEPKAAIOLIE OCHOB- | |IPOBEICHHE OTIBITOB IO BEIPALIMBAHUIO KPHCTAJIIOB MOBA-
HBIE TIONIOYKEHNST MOTIEKYIISIPHO- peH- HO# comu uin caxapa. IIpoBenienune u 00bsCHEHNE
KHHETIECKO TeopHH. MoeH TBEp- OITBITOB, ueMQHCTpHI())yéomnx KaIMULIPHbIC SIBICHUS U 5IB-
nenue cMauuBaHus. OOBsICHEHUE POJIH KalMILUIIPHBIX SIBJIE-
JI0TO, JKHJKOTO U ra3000pa3HOTo COCTO- . p PH
. HUH JUTS TIOCTYIUICHHUS BOIBI B opraHu3M pactenuit (MC —
SIHUH BemecTBa. Kpucrammaeckne
R ouomnorust). Habnronenue, nposeneHre u 00bSICHEHHUE OIbI-
u amop¢Hble TBEpABIE Tena. OObsICHe-
o . N TOB 110 HaOJTIO/ICHUIO TEIIOBOTO PACIIMPEHHS Ta30B, KU~
HHC CBONCTE rasos, )KH‘IKOCTeI:I WTBED- | kocreit i TBEPIBIX Tent. OOBSICHEHHE COXPAHEHHS 00BEMa
ABIX TEJ Ha OCHOBC HONOKCHHI MOJIC- TBEPABIX TEJ, TEKYIECTH KHUIKOCTH (B TOM UHCIIE, PA3HHIIBI
KYJIAPHO-KHHETHUECKOH TeopuH. CMa- | g rekyuectn [u1s pasHBIX JKHIKOCTeit), aBnenns rasa. [Ipo-
IMBAHUC U KallWIIAPHBIC ABJICHUA. BEJICHUE OTIBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTD JIaBJIe-
TerutoBoe pacliupeHne u cxKaThe HUS BO3JlyXa OT €ro 00bEMa M HarpeBaHus WK OXJIaXK Ie-
HUSL, ¥ MX 00BSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYIISIPHOTO
y4deHust. AHaJIM3 IPaKTUYECKUX CUTYallUi, CBSI3aHHBIX CO
CBOICTBaMU I'a30B, JKHKOCTEH U TBEPIBIX Tl
2 | TemsoBbIe Mpoecchl 10 | Temmeparypa. Ces3b Temneparypsl co | OOOCHOBaHHE IIPaBUII U3MEPEHHUS TEMIIEPATYPHI.

CKOPOCTBIO TEIJIOBOTO JIBXKEHHS Ya-
crui. Bayrpennsis sneprus. Criocoobt
M3MEHEHUs BHYTPEeHHEW SHEpTHHU: TeTl-
JIoTiepeaya ¥ CoBepIcHuEe paboThL.
Buns! Teruionepenayn: TeIIONpoBoI-
HOCTb, KOHBEKIIMsI, n3nydenue. Konnye-
CTBO TEIUIOTHI. Y JIeibHas TETUIOEMKOCTh
BemecTBa. TernmooOMeH U TEIIoBoe
paBHOBecue. YpaBHEHHUE TEINIOBOTO
Oananca. [1naBeHre 1 OTBEpICBaHNE
KPUCTAJUIMYECKUX BEIIECTB. Y JIebHas
TerwtoTa miasnenus. [lapoobpasoBanue
u konaeHcauus. Mcnapenue. Kunenue.
VYaenbHas TemaoTa MAapooOpa3OBaHUSL.
3aBHCUMOCTH TEMIIEpaTyphl KUTIEHUS OT
atMocepHOro maBieHUs. BiaxHOCTH
BO3/lyXa. DHeprus TOIUIMBA. YIelbHas
TerioTa cropanus. [IpuHIKTBI PabOTHI
TeroBbix asuratenei. KI1J[ termmooro
nBurarens. TeruioBble JBHTaTeNld |
3alIuTa OKPYKarOIIEeH Cpebl.

3aKoH COXpaHEHUS U Tpe- BPAIeHUs
SHEPrUM B MEXAaHUYECKUX M TEIJIOBBIX
nporeccax

CpaBHEHHE Pa3IMYHBIX CITOCOOOB U3MEPEHHUS U KA TEM-
nepatrypsl. HabmoeHue u 00bsiICHEHHE OIBITOB, IEMOH-
CTPHUPYIOLIMX U3MEHEHHEe BHYTPEHHEH SHEpTUH Teja B pe-
3yJIbTaTe TEIUIoNepeaadn 1 paboTsl BHentHUX cuit. HaGuo-
JIeHHEe 1 00BSICHEHUE OIBITOB, 00CYXICHUE PAKTHYECKUX
CHUTyaluii, 1eMOHCTPHUPYIOIINX PA3INIHbIEC BH/BI TETIIO-
Tepeadn: TeIIONPOBOJHOCTD, KOHBEKIIHIO, H3ITydeHHE.
HccnenoBanne SBIEHHS TEINIOOOMEHA IIPH CMEIITIBAHUHT
XOJIOZHOW ¥ TopsA4el Boasl. HabnroneHne ycTaHOBICHUS
TEIUIOBOTO PAaBHOBECHUS MEXKIY TOpsiueit U XOJI0JHON BOJOMU.
Omnpenenenne (M3MepeHNE) KOINYECTBA TEIUIOTHI, MOTY-
YEHHOT'O BOJIOH TPH TEIUI000OMEHE C HarpeThIM MeTaJuTHye-
ckuM mwHApoM. Ornpeznenenne (M3MepeHne) yaeIbHOH
TEeIIOEMKOCTH BelllecTBa. Penienne 3a1ad4, CBI3aHHBIX C
BBIYHCIICHUEM KOJMYECTBA TEIUIOTHI M TEIUIOEMKOCTH HPH
TernooOMeHe. AHAIIN3 CUTYAIUH PAKTHIECKOTO UCTIOINb-
30BaHUS TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpHAJIOB,
HarpuMep, B HEeIIX SHeProcOepesKeHNS: TeIUION30IIAIIA,
3HeprocOeperaromue Kpbliu, TepPMOAKKYMYJIATOPHI U T. 1.
Haburoienue siBeHui ncapeHus U KonaeHcaruu. Hecne-
JIOBaHHUE TPOLIECCca UCIIAPEHHs PA3INYHbIX KHUAKOCTEH.
OOBbsiCHEHHE SBJICHHUI UCTIAPEHHS ¥ KOHACHCAIIMH Ha OCHO-
BE€ aTOMHO-MOJIKYJIsIpHOTO ydeHus. Habmonenne u o0bsic-
HEHUE POIecca KUIEHNUs, B TOM YHCIIe 3aBUCHMOCTH TeM-
TiepaTypbl KAIIeHHs OT AaBieHus. OnpeneneHne (M3Mepe-
HHE) OTHOCHTEILHOHN BIaXKHOCTH Bo3ayxa. Habmonenne
npoliecca MIaBJIeHHs] KPUCTAJUTHYECKOTO BEIIECTBa, HAPH-
Mep, Jipaa. CpaBHEHHE MTPOLIECCOB IJIABJICHUS KPHCTAIUTH-
YECKHX TeJ U pa3MsATrdeHHs IPH HarpeBaHUH aMOP(HBIX
tes1. Onpezenenue (MI3MepeHne) yaeabHOM TeIoTHI MiIaB-
nenus npaa. OObICHEeHNE SIBICHUH IITaBICHNS M KPUCTAI-
JIM3aI[MX HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO yIEHHSI.




TemaTuuecknii 010K,
TeMa

KoJ-
BO 4

OcHoBHOe coaepikanue

IlnanupyemMsble BUABI y4eOHOI
AesiTeIbHOCTH 00y4aroImXxcst

Pa3nen 7. DnekTpuyeckue 1 MarHuTHbIE siBjienus (18 1)

DJleKTpHYecKHe 3apsabl.
3apsizkeHHbIE TeJla U UX B3a-
uMojeiicTBue

Onextpusanus Tel. J[Ba poja neKTpu-
YECKHUX 3apsioB. B3aumoneiicreue 3a-
psxeHHBIX Tend. 3akoH KynoHa.
Onextpuueckoe noiue. [IpuHnun cymep-
MO3ULUY eKTpudeckux noseil. Hocu-
TENHU 3IEKTPUUCCKUX 3apsiioB. DIEeMEH-
TapHbIH 31ekTpuyeckui 3apsa. Ctpoe-
HHe aroMa. [IpoBOAHUKY U AUAIEKTPU-
K1. 3aKOH COXPaHEHHUS MEKTPHIECKOTO
3apana

HaGuronenre u npoBeieHHE OMBITOB TIO 3IEKTPH3AIMU Tell
MIpU CONPUKOCHOBEHHHM U nHAyKuueil. Habmonenue u 00b-
SICHEHHE B3aUMOJIEHCTBUS OTHOMMEHHO U Pa3HOUMEHHO
3apspKeHHBIX Tel. OObsICHeHNne IPUHIHIIA IeHCTBHS dJIeK-
tpockomna. OObsSCHEHNE SBICHUI NIEKTPU3AUH IPH CO-
MIPUKOCHOBEHHH TeJl U HHAYKIUEH C UCTIONB30BaHUEM 3Ha-
HUH O HOCUTEIISIX 3JIEKTPHUYECKHUX 3apsI/IOB B BEIIECTBE.
PacnoznaBanue 1 00bsSCHEHUE SBICHUH JIEKTPU3ALNU B
MOBCEHEBHOM kn3HK. HabmoneHne n o0bsICHEHHE OTbI-
TOB, WITIOCTPHUPYIOLINX 3aKOH COXPAHEHUS JEKTPUIECKOTO
3apsana. HabmoneHne oneITOB 10 MOAEINPOBAHUIO CHIIOBBIX
JIMHUH 371eKkTpudeckoro mois. MecnenoBanne nefcTeus
IEKTPUIECKOTO I0JIS Ha IPOBOAHUKA H TUIJIEKTPUKH

ITocTosTHHBIIH
CKHUii TOK

JJ1eKTpUYe-

10

DNeKTpUYECKU TOK. Y CIIOBHS CyIIIe-
CTBOBaHHS HJIEKTPUUECKOT0 ToKa. Mc-
TOYHUKH MMOCTOSTHHOTO TOKa. JlefcTBus
3JIEKTPUIECKOTO TOKA (TEIIOBOE, XUMH-
4ecKOe, MarHUTHOE). DIEKTPUIECKU
TOK B JKHJIKOCTSIX ¥ Ta3ax.
OnexTpudeckas uenb. Cuiia Toka. JJek-
TpH4ecKkoe HampshkeHre. ConpoTHBIIe-
HHUE MIPOBOJHUKA. Y AEIEHOE COMPOTHUB-
JeHre BeniecTBa. 3akoH OMa ais ydact-
ka uenu. I[locnenoBatensHoe

Y TIapaJuIeIbHOE COCOUHEHNE IPOBO/-
HUKOB.

Pabora n MOIITHOCTB JIEKTPHUUECKOTO
ToKa. 3akoH [[xoyns—Jlenua. Dnexrpo-
MIPOBOJI- K& U MOTPEOUTEINH IIEKTPH-
YeCKOil SHepruu B OBITY.

Koporkoe 3ambikanue

HaGumronenne pa3au4HbIX BUIOB JEHCTBUS JIEKTPUIECKOTO
TOKa M 0OHApYKEHHE ITUX BUIOB JEHCTBUS B IIOBCEAHEB-
HOM kn3HU. COOpKa U UCIBITAHUE IICKTPHUUECKON LEeH
MIOCTOSTHHOTO TOKa. M3MepeHne CHIIbI TOKa aMIIePMETPOM.
V3amepeHue IeKTPHYECKOT0 HaNpsHKEHHUS BOIBTMETPOM.
[IpoBenenne n 0OBSICHEHNE ONBITOB, IEMOHCTPHUPYIOIINX
3aBUCHMOCTbH JIEKTPHIECKOT0 CONPOTHBIICHHS IIPOBOIHUKA
OT €ro JUTHHBI, IUIOIIAN MTONIEPEYHOTO CEUCHHS 1 MaTepHa-
1a. MiccnenoBaHue 3aBUCHMOCTHU CHIIBI TOKA, TPOTEKAIOIIETO
4yepe3 Pe3UCTOop, OT COMPOTUBIICHNUS PE3UCTOPA U HAIIPsDKe-
HUs Ha pe3uctope. [IpoBepka mmpaBuiIa CI0XKEHUS HaNpsDKe-
HUH TIPH TOCTIEA0BATEIHHOM COSANHEHUHU JBYX PE3HCTOPOB.
IIpoBepka mpaBwIa IS CHIIBI TOKA IPY apajuIeIbHOM CO-
€IMHEHNY PEe3UCTOPOB. AHAIIN3 CUTYaIHi [TOCIIE0BATENb-
HOTO U ITapauIeNIbHOTO COSIMHEHHS IIPOBOIHUKOB B JI0-
MAITHUX JIEKTPHUECKUX CeTAX. PelreHne 3a1a4 ¢ NCmoib-
30BaHHeM 3akoHa Oma U GopMyIt pacdéra FMEKTPUIECKOTO
CONPOTHBJIEHHUS TIPH MOCIEAO0BATETb- HOM U NTApaUIeIbHOM
COEIMHEHNH MPOBOJHHUKOB. OnpesieneHrne paboThl AIeK-
TPUYECKOTO TOKa, MPOTEKAOMIETo Yepe3 pesuctop. Onpere-
JIEHUE MOIITHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIISIEMOM Ha
pesucrope. McciaenoBanye 3aBUCUMOCTH CHITBI TOKa Yepe3
JIaMIIOYKY OT HanpsbkeHus Ha Heil. Onpenenenue KI1J]
HarpeBaTeis. MccienoBanue npeoOpa3oBaHus SHEPTHHU MIPU
norpEMe Tpy3a dneKTpoasurarenaeM. OObICHEeHHE YCTPO-
CTBA W NPHUHIINTIA IHCTBHS JOMAIIHUX JIEKTPOHArpeBa-
TeNBHBIX TPHO0poB. OOBSICHEHHE TPUYUH KOPOTKOTO 3a-
MBIKaHUS 1 IPUHINIA JIeHCTBUS IUIABKUX MPEeIOXPAHHUTE-
neii. Pemenune 3a1au ¢ ucnons3oBaHueM 3akona Jxoys-
Jlenua. HabnroieHne BOSHUKHOBEHHSI SJIEKTPHYECKOTO TOKA
B JKHJIKOCTH

MarHuTHbI€e SIBJICHUSI

IlocrosinHble  MarHuTHl.  B3aumoneii-
CTBHE IMOCTOSTHHBIX MarHUTOB. Maruur-
HoOe Tosie. MarHuTHOE T0se 3eMITH U eT0
3Ha4YeHue Ui KU3HU Ha 3emie. OmbIT
Opcrena. MarHuTHoe mosie BeKTpuye-
ckoro Toka. IlpumeHeHue siexkTpomar-
HUTOB B TeXHHUKe. JlelicTBHe MarHUTHO-
TO MOJIS Ha MPOBOJHUK C TOKOM. DIIEK-
TPOJBUTATENb MOCTOSIHHOTO ToKa. Mc-
MOJIb30BaHUE  DJIEKTPOJBUTATENEd B
TEXHUYECKUX YCTPOMNCTBAaX M Ha TpaHC-
[OpPTE 3NEKTPOMArHUTHON HMHIYKIUH.
[TpaBuno Jlenma. OnekrporeHepaTop.
Crioco0Obl  TOJTYy4YCHHS DIIEKTPUUECKON
SHEpPTuy. ONEKTPOCTAaHIMU Ha BO300-
HOBJIIEMBIX UCTOYHUKAX SHECPIUU

HccnenoBanue MarHUTHOTO B3aUMOJAEHCTBUS IOCTOSIHHBIX
MarHuToB. M3yyeHne MarHUTHOTO NOJIS MOCTOSHHBIX Mar-
HUTOB TIPH UX 00BbEeANHEHNN 1 pa3zeneHun. [Iposenenne
OIIBITOB IO BU3yaIN3alM1 10/ OCTOSHHBIX MarHUTOB.
W3yuenue sBneHUs HaMarHMuuBaHus BewecTsa. Mceneno-
BaHME JIeHCTBUS MEKTPUIECKOTO TOKA HA MATHUTHYIO
cTpenky. IIpoBeneHue onbITOB, JEMOHCTPUPYIOLIUX 3aBU-
CHMOCTb CHJIBI B3aUMOJCHCTBHS KATYILKU C TOKOM U Mar-
HUTA OT CUJIbI U Ha- NIPABJICHUSA TOKA B KaTyIIKe. AHaNIU3
CUTyalUi NPaKTUYECKOTr0 IPHUMEHEHUS YIEKTPOMAarHuTOB
(B OBITOBBIX TEXHHUECKUX YCTPOHCTBAX, TPOMBIIIIIEHHOCTH,
MenunuHe). M3ydyeHue AeiCTBUS MarHUTHOTO IOJIS HA TIPO-
BOJIHUK C TOKOM. M3yueHue neiicTBUS 31eKTpoABUTaTeNsl.
Nsmepenue KIIJl anexTponsuratenbHoi ycTaHoBKH. Pacrio-
3HAaBaHME U aHAJIHU3 Pa3JIMUHBIX IPUMEHEHUH 3JIEKTPOIBU-
rateseil (TpaHcropt, OBITOBBIC YCTPOIiCTBA U Ap.)

DJIeKTPOMArHUTHAsE HHIYK-
st

OmnbiTel Papanes. SIBneHne

OIBITHI TIO HCCIICAOBAHUIO SIBJICHUSA SHCKTpOMaFHHTHOﬁ
UHAYKIOHUU: UCCIIENOBaHNUE M3MEHEHHUH 3HAYEHHS U Harpas-
JICHUS UHAYKIITMOHHOT'O TOKa
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Ne
n/n

TemaTuuecknii 610K,
TeMa

Ko.J-
BO 4

OcHOBHOe coep:kaHue
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PA3JEJ 8. MEXAHUYECKHUE SABJIEHUS (144)

MexaHUYeCcKoe IBHKEHHEe U
CI0CO0bI €ro ONMMCAHUS

Mexanngeckoe aAprxeHue. Marepuaib-
Has Touka. CucteMa orcuéra. OTHOCH-
TENBHOCTh MEXaHUYECKOTO JIBIKCHHUS.
PaBHOMepHOE IIpsIMOIMHEHHOE JIBUIKE-
Hue. HepaBHOMEpHOE NPAMOIMHENHOE
nsrxkeHne. CpefHsst 1 MTHOBEHHAs
CKOPOCTH Tella IPU HEPaBHOMEPHOM
JIBUKEHUU. Y cKopeHue. PaBHOycKopeH-
HOe NIpsAMOIKHeHHoe aBmxeHue. CBo-
6omHoe nagenue. OnbiTe! ["anmes.
PaBHOMepHOE BHKEHHE IO OKPYKHO-
ctu. [lepron 1 yactora oOpanieHusI.
Jluneiinas u yrinoas ckopocT. Llen-
TPOCTPEMHUTENILHOE YCKOPEHHE

Anamm3 1 00cyXX/JeHIe Pa3INIHBIX IPUMEPOB MeXa-
HHU4YecKoro IBIKeHus. O0cyXIeHne TPaHHIl IpUMe-
HUMOCTH MOJISTIH «MaTepHaibHas Toukay. Onucanue
MEXaHUYECKOTO JIBIDKEHUS Pa3INIHBIMU CIIOCO0aMU
(ypaBHeHue, Tabauia, rpapuk). AHAIU3 KH3HEHHBIX
CHUTyaluii, B KOTOPBIX NPOSIBISIETCS OTHOCUTENFHOCTh
MeXaHH4YecKoro ABIKeHus. HabmoneHne Mmexanuye-
CKOTO JIBHKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tl
orcuéra. CpaBHEHHUE NyTeil U TPACKTOPUM ABUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIILHO PAa3HBIX Tell
orcuéra. AHanmm3 TekcTa [anmuies 00 OTHOCHTENBHO-
CTH JIBIDKEHHUS; BBITOJIHEHHE 3aJaHUHU 110 TEKCTY
(cMpIcOBOE uTeHHKE). OTnIpenencHue cpeaHel CKopo-
CTHU CKOJIbXKEHHS OpyCcKa MM JIBIDKSHUS MapUKa 10
HAKJIOHHOM INTIOCKOCTH. AHAN3 B 00CYKICHUE CIO-
c000B PUOTKEHHOTO ONPEIEICHISI MTHOBEHHON
ckopocti. OnpezeneHre CKOpOCTH PABHOMEPHOT'O
JBIKEHHMS (IIapuKa B SKHKOCTH, MOJEIH JIEKTPHIe-
CKOT0 aBTOMOOWJIS U T. 1.). OnpeneneHne myTH,
MIPOWIEHHOTO 3a JaHHBII POMEKYTOK BPEMEHH, 1
CKOPOCTH TeJa 110 TpauKy 3aBUCHMOCTH ITyTH PaB-
HOMEPHOTO ABIXEHUS OT BpeMeHH. OOCyXIeHne
BO3MOJKHBIX IIPUHIUIIOB ACHCTBHS IPHOOPOB, H3Me-
PAIOMIAX CKOPOCTH (CITUAOMETPOB). Brruncienne
IYTH ¥ CKOPOCTH TPH PaBHOYCKOPEHHOM MPSMO- JIU-
HeHOM JiBIKeHUH Tena. OnpeieneHne npoiieHHOro
IYTH M YCKOPEHHUS IBIKEHHS TeNa 1o rpaduKy 3aBu-
CHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO TPSIMO- JIH-
HEWHOTO JBIXEHMS Tela oT BpeMeHu. OnpeneneHne
YCKOPEHHUs TeJa P PaBHOYCKOPEHHOM ABI)KEHHH IO
HaKJIOHHOM m1ockocTu. M3mepenune nepuoaa u gacro-
THI OOpaIIeHH Tella Mo OKpYXKHOCTH. OnpeieneHne
CKOPOCTH PaBHOMEPHOTO ABI)KSHHUS Tela M0 OKPYXK-
HocTu. Penienue 3aa4 Ha ompeieliecHue KHHEMaTH4e-
CKHX XapaKTepPUCTHK MEXaHUYECKOTO BHKEHHS pa3-
JIMYHBIX BUJIOB. Pacrio3HaBanye 1 IpHOIIKEHHOE
OIMCAHUE PA3IMYHBIX BUJOB MEXaHUUECKOTO JIBHIKE-
HUS B IPUPOJIE U TEXHHUKE (HA MPHMEpPax CBOOOIHO
MaJJAfOIINX TEJ, JBIKEHHS )KAUBOTHBIX, HEOSCHBIX Tell,
TPAHCHOPTHEIX CPE/CTB U AP.)

B3aumoneiictBue Tea

IlepBblii 3akoH HetoToHa. BTopoii 3akoH
HerotoHa. Tperuii 3akon HetoToHa.
[TpuHIMN cynepno3uuum CUil.

Cuna ynpyroctu. 3akoH ['yka. Cua
TPEHHMS: CHJIA TPSHUS CKOJIBKEHHS, CHITa
TPEHHS TIOKOSI, APYTHe BUABI TPSHUSL.
Cuna TSDKECTH M 3aKOH BCEMHPHOTO
TATOTCHHUSA. Y CKOPEHHE CBOOOHOTO
najgeHus. [IBiKeHne mianeT BOKpYT
Connma. IlepBas kocMHudeckas CKo-
poctb. HeBecoMOCTb U eperpyskiu.
PaBHOBecue MaTepuanbHOit TOUuku. AO-
COJIOTHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TeJa C 3aKPEIIEHHON OChIO
BpammeHns. MomenT cusl. LleHTp Tshxe-

HaGutonienue n o6cyx/ieHHe OIBITOB C ABIKEHUEM
TEJ1a IPU YMEHBINEHUU BIIMSAHUA APYTUX TEJI, IIPENAT-
CTBYIOIIUX JIBIKEHUIO. AHaNHM3 TekcTa [anmuies ¢
OIHMCAaHHEeM MBICICHHOTO AKCIIEPUMEHTa, 000CHOBbI-
BAIOIIIETO 3aKOH HHEPIIMH; BBITOIHEHHE 3a/IaHHUH 110
TeKcTy (CMbIcIoBoe uTeHne). OOCyKIeHHe BO3ZMOX-
HOCTH BBINOJIHEHHS 3aKOHA HHEPLIUHU B Pa3IMYHBIX
cucreMax orcuéra. HabmozneHue u o0cyxieHue Me-
XaHUYCCKUX ﬂBHeHHﬁ, IpOo- UCXOAAIIUX B CUCTEME
otcuéra «Tenexka» npu €€ paBHO- MEPHOM M yYCKO-
PEHHOM JIBH)KCHUH OTHOCUTENIBHO KabuHeTa (QU3HKH.
JleficTBHS C BEKTOpAMH CHII: BBITIOJIHEHUE 3aJaHHil IO
CIIOJKEHHIO M BRIYUTAHUIO BeKTOpoB. Habmonenue
W/WN IPOBEJICHUE OMBITOB, IEMOHCTPHPYIOIINX 32~
BUCHMOCTb YCKOPEHHS TeNa OT MPUIOKEHHON K HEMy




n/n

TemaTuueckuii 610K,
TeMa

KoJ-
BO 4

OcHOBHOe cofep:kaHue

ILnanupyemsble BUABI y4eOHOI
JAesITeJIbHOCTH 00y4al0IHXCs

CTHU

CHJIBI M MacCHhl Tesla. AHAIIN3 U 0OBSICHEHHE SIBIICHUH C
HCTIONb30BaHUEM BTOpOTro 3akoHa HeloToHa. Pemenue
3aj1a4 ¢ UCMOIb30BaHHEM BTOPOTo 3akoHa HbloToHa 1
npaBHiIa ciIoxeHus cui. OnpezneneHue KECTKOCTH
MPYKUHBI. AHAJIN3 CUTyalui, B KOTOPBIX HaOmoaa-
10TCs ynpyrue nedopMaiyu, 1 X 00bsICHEHHE C UC-
oJIb30BaHMeM 3aKkoHa 'yka. Pemenue 3amaud ¢ uc-
ToJIb30BaHMeM 3akoHa I'yka. MccienoBanue 3aBucH-
MOCTH CHJIBI TPEHHS CKOJILKSHUS OT CHIIBI HOpMaJb-
Horo nasieHus. O0CyXIeHNe pe3yIbTaTOB HCCIe0-
Bauus. OnpezeneHne Ko3)GUIUSHTA TPEHHS CKOJIb-
skeHust. I3MepeHue cuiibl TpeHus nokos. Pemenue
3aj1a4 C UCTIOIb30BaHHEM (HOPMYJIBI IS CHIIBI TPEHUS
CKONB)XEHUSI. AHAIN3 JBIKEHHS TeN TOJIBKO O] JeH-
CTBHEM CHJIBI TSKECTH — CBOOOIHOTO MaJICHUS.
OObsicCHEHHE HE3aBHCHMOCTH YCKOPEHHUS CBOOOTHOTO
TaJIeHust OT Macchl Tena. OeHKa BETNINHBI CHIIBI
TATOTSHUSI, ACHCTBYIOMIEH MEXTY ABYMS TeJaMu (s
pa3HBIX Macc). AHaNIN3 ABWKCHUS HEOECHBIX TeJ MO
JEeHCTBUEM CHIIBI TATOTEHHUS (C UCIONB30BaHUEM I0-
MTOJTHUTENFHBIX HCTOYHUKOB HH(OPMALIUH).

3aKoHbI COXpPaHeHUs

Wmnynsc Tena. Mi3MeHeHue uMmynbca.
Wmnynbc cunbl. 3aK0H COXpaHEHUs!
umMmIynsca. PeakTuBHOe nBIOKEHHE. Me-
XaHu4YecKas paboTa ¥ MOIIHOCTh. Pabo-
Ta CHJI TSDKECTH, YIPYTOCTH, TPEHHS.
CBs13b SHEpTUH U paboTEHL.
[NoTenmmansHas SHEPTHs TeNa, HOLHSI-
TOTO HaJl IOBEPXHOCTHIO 3eMiIU. [loTeH-
LUabHast SHePTHst

CXKaTOU MPYKUHBL.

Kunernueckas sneprus. Teopema o
KHHETHYECKON SHeprur. 3aKOH coXpa-
HEHUSI MEXaHHYECKON SHEpPTHU

HaGumoenne n o0CyxaeHHE OIBITOB, JEMOHCTPUPY-
IOIINX TIepeiady UMITYJIbCa IIPH B3aUMOACHCTBHY Tell,
3aKOH COXPaHEHHUS UMITyJIbca PU aOCOITIOTHO YIIPY-
TOM U HEYNIPYrOM B3aUMOJIEHCTBUH Tel. AHAIN3 CH-
Tyaluil B OKpY’KaIOLIeH *KU3HHU C UCIOIb30BAHUEM
3aKOHA COXPAHEHUs UMITylbca. Pacro3HaBaHue siBIie-
HUSI PEaKTUBHOTO JBIDKCHUSI B IPUPOJIE U TEXHUKE
(MC — 6uomnorus). [IpiMeHeHHE 3aKOHA COXPAHEHHS
HMITyJbCa Ui pacuéTa pe3yabTaToB B3auMOAeiicTBUS
Ten (Ha IpuMepax Heynpyroro B3auMoJJeHCTBYS,
YIPYroro HeHTPAILHOTO B3aNMOICHCTBHUS IBYX O/~
HAKOBBIX TeJI, OTHO U3 KOTOPBIX HEMOABIKHO).
Pemenne 3aa4 ¢ MCONB30BaHUEM 3aKOHA COXPaHe-
HUS UM- ITyJbca. OnpeaeneHue padoThl CHIIBI YIIPYTo-
CTH TIpY TTOIbEME T'Py3a C UCHONB30BaHUEM HEMO-
JBIDKHOTO M TIOJIBIDKHOTO OI0KOB. M3Mepenne Mom-
HocTH. M3MepeHne NOTeHIMAIbHOW SHEPTUH YIIPYTO
nehopMUpPOBaH- HOW MPYXKHUHBIL. V3MepeHne KMHEeTH-
YeCcKOoil SHepruu Tena Mo AJIMHE TOPMO3HOTO MyTH.
DKCIepuMEeHTaIbHOE CPaBHEHUE NU3MEHEHHUS TI0TEH-
LMANBbHOM U KHHETHUYECKOM SHEepruil Tena nmpu ABHKe-
HUH 110 HAKJIOHHOH IIJIOCKOCTH. DKCIIepHMEHTaIbHAS
MIPOBEPKa 3aKOHA COXPAHEHNS] MEXaHNIECKOH SHep-
THH IIpH cBOOOAHOM TajieHun. [IprumeHenne 3akoHa
COXpaHEHMsI MeXaHUYECKOH SHepruu 11 pacuéra
NOTEHIMAILHON M KHHETUYECKOH dHepruii Tena. Pe-
IIEHHE 33/1a4 C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUs
MEXaHH4YEeCKOH SHEeprun

PA3JEJ 9. MEXAHUYECKHE KOJIEBAHUSA U BOJIHBI (S4)

Mexann4yeckue KoJie0aHus

3

Konebarensnoe asmxenne. OCHOBHBIC
XapaKTEePUCTHKH KoJieOaHHH: TIepHO/I,
4acToTa, aMILUIUTyAa. MareMaTudeckuit
U TIPY>KUHHBIN MasTHUKH. [IpeBpare-
HHE YHEPTHH TPH KOJIeOATSITLHOM [IBH-
JKCHUU.

3aryxaromrue Konebanus. BerHyxaeH-
HEIE KoJlebanus. Pe3onanc

HaGmonenne koneGaHuii 01 IEHCTBUEM CHIT TSXKe-
CTH ¥ YIIPYTOCTH B 0OHApY)KEHHE MOJOOHBIX Koyreba-
HHUIT B OKpYKaroleM Mupe. AHanu3 KosebaHuii rpysa
Ha HUTHU U Ha npyxuHe. OrnpeneneHye yacToThl KoJie-
0aHMil MATEMaTHIECKOTO U MPYKUHHOTO MasiTHUKOB.
Haburoenme u 00bsiICHEHUE SIBIICHUS PE30HAHCA.
HccnenoBanue 3aBUCHMOCTH TTepHOAA KosieOaHuMi
TIOJIBEIICHHOTO K HUTH TPy3a OT JUTMHBI HATH.
[TpoBepka HE3aBUCHMOCTH IIeprofa KosebaHuii rpys3a,
TIOJIBEIICHHOTO K JIEHTE, OT Macchl rpy3a. Habmome-
HUE 1 00CYX/[CHUE OIIBITOB, JEMOHCTPHPYIONIHX 3a-
BHCHMOCTbH MepHo/ia KojaeOaHui MPYKHHHOTO MasiT-
HUKa OT MacChl rpy3a 1 )KECTKOCTHU NpykuHbl. [1pu-
MEHEHHE MaTeMaTHIECKOTO U MPY)XKUHHOTO MasiTHH-
KOB B KaUeCTBE MOJENEN IS ONUCAHUS KOJeOaHUi B
OKpYy’KaroleM Mupe. Penrenne 3amadq, CBI3aHHBIX C
BBIYHCIICHUEM HJIM OIIEHKOH YacTOTHI (TIepHosa) Ko-




Ne | Temarnueckwuii 6.10k, Kon- ITnanupyemMbie BUIBI y4eOHOi
/i BO U OcHOBHOe cofiep:kaHue
TeMa AesITeTLHOCTH 00y YAI0IMIHXCsl
neGaHuit
5 | MexaHn4ecKHe BOJHBI 2 | CpoiicTBa MexaHH4ecKHUX BOJH. JimHa | OOHapy)XeHHE UM aHANU3 BOJHOBBIX SBJIECHHUH B OKpY-
BOJIHBI. MeXaHn4ecKHue BOJIHBI B TBEP- *KaromeM mupe. HaGmonenue pacnpocTpaHeHus: Ipo-
JIOM TeJe, celicMUYecKue BOJHBL. 3BYK. | OJNBHBIX M IMOIEPEYHBIX BOJH (Ha MOJAENH) U oOHa-
I'pomKoCTh 3ByKa U BbICOTa TOHA. OT- py’ke€HHE aHAJIIOTMYHBIX BUIOB BOJIH B TIPHPOJE (3BYK,
pakenue 3Byka. MH(Gpa3Byk u ynbTpa- | BOISHBIC BOJHBI). BRIUMCIeHNE JUIMHBI BOJIHBI M CKO-
3BYK POCTH pacupOCTpaHEHUs 3BYKOBEIX BOJH. JKCIEpHU-
MEHTAJIBHOE OIPEe/IeNICHuE T'PAHMI] YacTOTHI CIIBIIIH-
MBIX 3BYKOBBIX KojeOanuil. Habmronenue 3aBHCHMO-
CTU BBICOTHI 3ByKa OT YacTOThHI (B TOM YHCIE C HC-
MOJTb30BAHUEM MY3BIKaJIbHBIX HHCTPYMEHTOB).
Habmronenne u oObsiCHEHHE SBICHUS aKyCTHYECKOTO
pe3oHaHca. AHalIW3 OPHTHHAIBHOTO TEKCTa, ITOCBS-
IIEHHOTO HCIIOJIh30BAHHIO 3BYKa (WJIH YIBTPa3ByKa) B
TeXHHUKE (PXOJIOKAIWs, YIbTPa3ByK B MEIWIMHE WU
IIp.); BBINOJHEHHE 3aJaHHi IO TEKCTy (CMBICIOBOE
YTCHHE)
PA3JIEJ 10. 9JIEKTPOMATHUTHOE INOJIE U QJIEKTPOMATHUTHBIE BOJIHbBI (29)
6 | DiIeKTpOMAarHUTHOE 10J1e 1 2 | CBoiicTBa 3JI€KTPOMarHUTHEIX BOJIH. DKCIIepUMEHTAILHOE U3YUeHUE CBOMCTB JIEKTpOMar-
3J1eKTPOMATHHTHBIE BOJTHBI [Ixasa 37eKTpo- MarHUTHBIX BOJIH. HUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBI0 MOOHIBHOTO
Vcnionp30BaHue 2I€KTPOMAarHUTHBIX Tene- GoHa). AHaJIM3 PEHTT€HOBCKUX CHUMKOB YeJI0-
BOJIH AT COTOBOH CBSI3H. BEYECKOT0 OpraHu3Ma. AHAIIN3 TEKCTOB, OMHCHIBAIO-
OneKTpOMarHuTHas IPUPOJA CBETA. IIMX TPOSIBICHUS JIEKTPOMATHUTHOTO U3IIy4eHHS B
CkopocTs cBeTa. BonHOBEIE cBOHCTBA MIPUPOJIE: )KUBBIC OPTaHM3MBI, H3Ty4eHUs HEOECHBIX
cBeTa Tel (cMBICIIOBOE YTeHHe). PacniosHaBaHue 1 aHAIN3
Pa3IMYHBIX IPUMEHEHHUH JIEKTPOMarHUTHEIX BOJH B
TexHHKe. Penienue 3a1a4 ¢ HCmoiabp30BaHueM GopMy
JUISL CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JUTMHEI BOJI-
HBI M YaCTOTHI CBETa
PA3JIEJI 11. CBETOBBIE SABJIEHUS (5 Y)
7 | 3aKOHBI pacnpoOCTPaHeHust 2 | Uctounuku cera. JlyyeBas MoJens HaGmoieHne onbITOB, IEMOHCTPUPYIOIIHX SBICHHE
cBeTa cBeta. [IpsaMonuHeliHOe pacipocTpane- | MPSMOJMHEIHOTO PacpOCTPpaHEeHUs cBeTa (BO3HHUK-
Hue ceeta. 3arMeHus ConHua u JlyHbl. | HOBEHHE TEHH M IIOJTy- TEHH), U UX HHTEPIIPETaLus C
Ortpaxxenue cera. [Tnockoe 3epkao. HCIIOJIb30BaHUEM MOHSTHS CBETOBOTO Jyda. OObscHe-
3aKOH OTpaXKeHHs CBETA. HHE 1 MOJISIMPOBAHNE COJIHEYHOTO U JIYHHOTO 3aTMe-
[Ipenomnenne cBeta. 3akoH npenomie- | HUi. MccienoBanne 3aBUCUMOCTH YTiIa OTPaKSHUS
HUS CBETA. CBETOBOTO JIyya OT yIJia najieHusi. M3yuenue cBOWCTB
INonHoe BHyTpeHHEE OTPaXKEHNE CBETA. | M300pakeHHs B INIOCKOM 3epkane. Habmonenue n
Hcnionp30BaHNe BHYTPEHHETO OTpaXke- | OOBSICHEHHUE OIBITOB MO MOIYISHHIO H300pakeHUH B
HYSL B ONITHYECKUX CBETOBOJIAX BOTHYTOM U BBINYKJIOM 3epkanax. Habmonenue u
00BsIC-HEHHE OIBITOB MO MPEJOMIICHUIO CBETA Ha
IpaHUIIE Pa3JIMYHBIX CPeJl, B TOM YUCIIe ONBITOB C
HOJHBIM BHYTPEHHUM oTpakeHneM. MccnenoBanue
3aBUCHUMOCTH yTJIa IPETOMIICHUS OT YTJIA Ma[eHUS
CBETOBOTO JIyda Ha TPaHUIE «BO3AYX-CTEKIO». Pacmo-
3HABaHHE SIBIICHUH OTPayKeHUs U MPEIOMIICHUS CBETa
B TIOBCETHEBHOH XU3HU. AHAIN3 U 00BSICHEHHE SBIIe-
HHSI ONTHYECKOT0 MUpaXka. PelieHne 3a1a4 ¢ nCmob-
30BaHUEM 3aKOHOB OTPAKEHUS U MPEJIOMIICHUSI CBETa
8 | JIMH3BI H onTHYECKHUe MPH- 2 | JIunza, xon myqeit B mun3e. Ontudeckas | [Tomydenue m3o0paxkeHnit ¢ moMombio, coOuparomen
6ophI cucrema. Ontrdeckue npuoopsl: Goto- | U paccenBaromert a3, Onpenenenue GoKycHOTo
anmapar, MEKPOCKOTI U Telleckornl. [71a3 | pacCTOSIHUS M ONTHYECKOH CHIIBI COOMPAIOIIEH JIMH3BL
KaK ONTHYeCKas cucTeMa. BIm30pyKocTs | AHanmM3 yCTpoiicTBa M MPHUHITHIIA JeHCTBHIS HEKOTO-
U JIaJIbHO30PKOCTh PBIX ONTHYECKUX MPUOOPOB: (oToamnmapara, MUKpO-
ckorna, Teneckona (MC — Ouonorus, aCTpOHOMHUSL).
AHanu3 sBJIeHUH ONMU30PYKOCTH U JaJIbHO30PKOCTH,
npuHImna aeiicteus oukoB (MC — Ouonorus)
9 | Pa3noxeHue feoro cBeta B 1 | Paznoxkenue Oenoro cBera B CIIEKTP. HabGnronenne 1mo pa3iiosxeHHI0 0€JI0TO CBETa B CIIEKTP.

CHEeKTP

Omnertel HetoTona. CltoskeHMe CIiek-
TpaJbHBIX [[BETOB. Jlucnepcus cBeta

HaGmonenne u 00bsICHEHHE OIBITOB MO MOTYYSHUIO
6enoro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.
[IpoBenenue 1 0OBSICHEHNE OIBITOB MO BOCIIPUSATHIO
[BETa [PEIMETOB NPH UX HAOIIOICHUH Yepe3 LIBETO-
Bble QUILTPHI (LIBETHBIE OYKH)
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PA3JIEJI 12. KBAHTOBBIE ABJIEHUS (64)
10 | Mcmyckanue u morJiomenue 1 | Onsitbl Pesepdopaa u nnane- TapHast Ob6cyxnenue nenu onelTo Pesepdopaa no uccneno-
CBETa aTOMOM Moenb atroma. Mozens atroma bopa. BaHMIO aTOMOB, BBIIBIDKEHUE THIIOTE3 O BO3ZMOXKHBIX
HcmyckaHue U MOTJIOIIEHUE CBETA aTO- | Pe3YNIbTaTax OMBITOB B 3aBUCHMOCTH OT IIpeAoara-
MoM. KBanTsl. JIuneituaTsie cieKTpel €MOTr0 CTPOEHHUSI aTOMOB, (OPMYITHPOBAHHE BBIBOIOB
13 pe3yNIbTaToOB ONBITOB. OOCYXIEHNE IPOTHBOPEUNit
IUTAaHETapHON MOJIEIN aTOMa M OCHOBAHUIT JJISI THIIO-
Te3sl bopa o cranmoHapHBIX 0pOUTaX IEKTPOHOB.
HaGmoieHne CIIOmHBIX U JIMHEHYaThIX CIIEKTPOB
M3TY4EHHs pa3NuuHbIX BemecTB. OObsICHEHUE JTHHEH-
YaThIX CHEKTPOB U3ITydEeHHS
11 | CtpoeHue aToMHOro siapa 2 | PagnoaktuBHOCTE. Anb(a-, 6eTa- 1 OOcyskxeHre BO3MOKHBIX THIIOTE3 O MOJIEIISIX CTpOe-
ramma-n3nydenus. CTpoenne atToMHoro | Hus sapa. OnperneneHue cocTasa siep 1o 3alaHHbIM
sipa. HykimoHHast MoJielTb aTOMHOTO MacCOBBIM U 3apsIIOBBIM YHCIIAM U II0 TTOJIOXKSHHUIO B
snapa. M3otonsl. PaguoakTuBHble mpe- neproandeckoi cucreme 3meMeHToB (MC — xumus).
BpareHus. [lepuon nomypacnana. AHanu3 U3MEHEHHsI COCTaBa SApa U ero MoJ0XKEHUS B
JleiicTBUs palMOAKTUBHBIX U3ITy4EHUN MEPUOAUUYECKON CUCTEME IPU 00-PATUOAKTHBHOCTU
HAa JKUBBIE OPTaHH3MbI (MC — xumust). MccrnenoBaHue TPEeKOB 0-4acTHII I10
rotoBeIM (otorpadusm. OOHapyKEeHHE U U3MEPEHHUE
pPanuaMOHHOTO ()OHA C ITOMOILBIO JIO3UMETPA, OLEH-
Ka €ro MHTCHCHBHOCTH. AHalM3 OMOJIOTMYECKUX H3-
MEHEHHUH, MPOMCXOSIIMX IT0J ACHCTBHEM paIroak-
THBHBIX H3nydeHnit (MC — Ouonorus). Mcnons3oBa-
HUE PaJUOAaKTUBHBIX U3IydyeHuil B menunune (MC —
OHMOJIOTHSI)
12 | SInepuble peakuuu 3 | SlnepHble peaknuu. 3aKOHBI coXpaHeHus | PemeHne 3a1ad ¢ MCHONB30BaHUEM 3aKOHOB COXpaHe-
3aps/10BOr0 M MacCOBOT'0 YUCEN. DHEp- | HU MAacCOBBIX U 3aps/I0BBIX YHCEI Ha ONPECICHUE
THs CBSI3U aTOMHBIX siiep. CBsI3b MacChl | pe3yJIbTAaTOB SACPHBIX PEAKLHii; aHAIN3 BO3MOXKHO-
1 oHepruu. Peakiyuu cuHTe3a U JeJIeHusT | CTH WM HEBO3MOXKHOCTH siiepHOi peakunn. OeHka
sep. SHEPTHU CBSI3H SAEP C UCTIOTb30BaHUEM (hOPMYITBI
Hctounuku sHeprun ConHIa u 3BE3. OntHmTeliHa. OOCYXIeHNE TIEPCIIEKTHB UCTIONB30Ba-
SnepHast SHEpreTHKA HUS yIPaBISIEMOTO TepMOsIiepHOTro cuHTe3a. O0Cyx-
JICHHE IPEUMYIIECTB ¥ SKOJIOTHYECKUX IPoOIeM,
CBSI3aHHBIX C sIepHOM 3HepreTukoit (MC — 3koio-
THST)
MNOBTOPUTEJbHO-OBOBIIA I MOIYJIb (3 u)
13 | CucremaTusanus u 0606me- | 3 | O6o0meHne copepKaHus KaXKI0TO U3 BrimonHeHne y4eOHBIX 3aJaHni, TPeOYIOIUX AEMOH-
HHUe NPeIMETHOr0 CoepiKa- OCHOBHBIX Pa3JeloB Kypca (GH3NKH: CTpaIX KOMITETEHTHOCTEH, XapaKTepU3YIOIINX ecTe-
HHUS M ONbITA 1eSITeTbHOCTH, MEXaHUYECKHUE, TEIIOBBIE, SJIEKTPOMar- | CTBEHHOHAYJIHYIO TPAMOTHOCTb:
NPHOOPETEHHOTO NMPH U3Y- HUTHBIE, KBAHTOBBIC SIBJICHUSL. — IPUMEHEHUs MOJTYYSHHBIX 3HAaHUH [Tl HAyYHOTO
YeHUHU Bcero Kkypca Gusuku HayuHblii METO/ MO3HAHKS M €T0 PEATU- | 0ObACHEHUs (PU3NUECKUX SBJIECHUH B OKpYyXKaromeh
3a1usl B PU3NIECKUX MCCIIENOBAHMSAX. NPHUPOJIE ¥ TIOBCEAHEBHOM KH3HH, a TAKKE BBISBICHUS
CBs3b (U3HKM U COBPEMEHHBIX TEXHO- | (DU3MUECKUX OCHOB Psi/1a COBPEMEHHBIX TEXHOOTHIA;
Joruii B 001acTH nepenayn nHpopma- — MPUMEHEHHSI OCBOCHHBIX IKCIIEPUMEHTAIBHBIX
LK, SHEPreTUKE, TPAHCIIOPTE YMEHUH IJIs1 HCClleTOBaHUs (PU3MIECKUX SBICHHUM, B
TOM YHCJIe JUIs TPOBEPKHU THIIOTE3 U BEISIBICHHS 3aKO-
HOMepHocTel. Pemenne pacu€THbIX 3a7a4, B TOM
YHCIIe MPEANONAraroluX UCIOTb30BaHIe (PrU3HIecKom
MOJICJI U OCHOBAHHBIX Ha COJIEPIKaHUHU PA3TUIHBIX
pasnesnoB Kypca Gpu3nky. BrinonHenue u 3amnmra
I'pynnoBbIX WIN HHAWBUAYAJIBHBIX IIPOEKTOB, CBA3AaH-
HBIX C COJIepIKaHuEeM Kypca QU3HKH
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