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INOACHUTEJIbBHAS 3AIINCKA

Copep:xaHue mporpaMmbl HallpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPaMOTHOCTH
yUalnmxcs ¥ OpraHu3alIfio n3ydeHus (PU3UKU Ha JEATSIILHOCTHONW OCHOBE. B Hell yuuThIBaroTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmiit PI'OC OO0 x miaHUpPYEeMBIM
JUYHOCTHBIM U METANpEAMETHBIM pe3yibTaTaM OOYYCHHsS, a TaKKE MEKIIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «®U3UKA)»

Kypc ¢usukn — cucreMooOpa3yromuil JUisi €CTeCTBEHHOHAYYHbIX YYEOHBIX INPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, actrpoHoMue u (usmdeckoi reorpadueii. duzrka — 3TO MPEAMET, KOTOPBIA HE
TOJILKO BHOCUT OCHOBHOHM BKJIaJl B €CTECTBEHHOHAyYHYIO KapTHHY MHpA, HO U IIPEIOCTABIISET
HauOoJiee siCHble 00pa3libl IPUMEHEHUsI HAyYHOI0 METOZA MO3HaHus, T.e. crocoda MOoJaydeHus
JIOCTOBEPHBIX 3HaHMK 0 Mupe. Hakonen, ¢pusznka — 3T0 mpeaMer, KOTOPBIA Hapsy C APYTUMH
€CTeCTBEHHOHAYYHbIMM TpeAMETaMHM JOJDKeH JaTh UIKOJbHMKAM IpejAcTaBieHue o0
YBIJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAHUSA W PAJOCTU CAMOCTOSITEILHOTO OTKPBITHS HOBOTO
3HaHUS.

OnHa W3 THaBHBIX 33434 (U3MYECKOro 00pa3oBaHUS B CTPYKType o0Omero oOpa3oBaHHS
COCTOUT B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTU U MHTEpeca K HayKe Yy OCHOBHOM
Macchl 00YJaroIuXcs, KOTOpbIe B JAIbHEHIIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax
nestenbHOCTH. Ho He MeHee BayKHOM 3a7iauell ABJIAECTCS BBIBICHUE U MTOATOTOBKA TaJaHTJINUBBIX
MOJIOJBIX JIIOAEW Il TPOJOJDKEHHS 00pa3oBaHWs M JaybHeimeidl npodeccrHoHalbHOMI
JeSITebHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIIEIOBAaHUM M CO3/JaHMU HOBBIX TE€XHOJIOTHIA.
CornacHoO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE ONpeieneHHio, «EcTecTBeHHOHAY4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO T'PAXIAHCKYK MO3MILHUIO IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMM, U €ro TOTOBHOCTh
MHTEPECOBATbCSl ©CTECTBEHHOHAYYHBIMM HICsIMH. HaydyHO TIpaMOTHBIN 4YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXIEHUH TNPOOJIEeM, OTHOCAIIMXCS K E€CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CleyIoNuX KOMIETEHTHOCTEN!:

=

Hay4YHO OOBICHATH SABJICHHAA,

OIICHMUBATh U IIOHUMATh 0COOEHHOCTH HAaYYHOTI'O UCCIICAOBAHUA,

3. HHTCPHIPECTUPOBATL JAHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA MMOJIYYCHHUA
BBIBOJOB.

N

N3yuenne ¢u3nMKu CrOCOOHO BHECTH peIlAloUIMi BKJIaJ B (OPMHPOBAHHME €CTECTBEHHO-
HayYHOU IPaMOTHOCTH O0yYarOLIUXCS.

OEJIN U3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Henu wu3yuyeHus QPU3MKK Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS OIpPEICICHBl B
Konuenmuu npenogaBaHus yaeOHOro npeaMera

«®Du3uka» B oOpa3oBaTeNbHbIX opraHuzanusx Poccuiickoir denepanuu, peaTn3yroUUX
OCHOBHBIE  00IIe00pazoBaTeNbHbBIE MPOrpaMMbl, YTBEpkAEHHOW pemeHueM Kosternn
MunucrepcTBa nmpocsenienus Poccuiickoit denepamnuu, mpotokon ot 3 aexadps 2019 r. Ne TIK-
4BH.

Henu uzydenust pu3uku:

e npuoOpeTeHrne HHTEpeca U CTPEMIICHUS 00yJaoIUXCsl K HAyYHOMY
M3YYEHHUIO MPHUPOJBI, pa3BUTHE HX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;



e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHHE
HCCJIEIOBATENIBCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHHSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3yYeHHUs OCHOB CTPOCHHS
MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (PU3HKHY;

e (opMupoBaHHEe MPEACTABICHUNA O POIH (PU3UKHU JJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

e  pa3BUTHE NMPEICTABICHUN O BO3MOXHBIX cepax Oyayiien npohecCHOHaTbHON AEATEIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOArOTOBKA K JaJIbHEHIIeMy 00y4EeHHIO B ’TOM HallpaBJICHUH.

JlocTukeHre STUX Ielieil Ha YpPOBHE OCHOBHOIO o00miero oOpa3oBaHus o0OecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3a1au:

e MpHOOpETEeHHE 3HAHUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAaHHMUECKUX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX ¥ KBAaHTOBBIX SIBICHUSIX;

e MpHOOpPETEeHHE YMEHHI ONMUCHIBATH U OOBSACHATH (PU3NYECKHE SBJICHUS C UCIIOIB30BaHHEM
MOJTYYEHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PEUICHHS MPOCTEUIINX PACUETHBIX 33/]]au C UCIIOIB30BAaHHEM (PU3NIECKUX
MOJIeTield, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE yMEHUI HAOIOJATh IPUPOIHBIE SIBICHUS U BHIIIOJIHATH OMBITHI, JJAOOPATOPHBIE
pabOTHI ¥ SKCIIEPUMEHTAIBHBIC HCCIICOBAHUS C UCTIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboTHI ¢ HHpOpMaHEH PU3NIECKOTO COJIECPIKAHMS, BKITIOYAs
MH(OPMAIIHIO O COBPEMEHHBIX JTOCTIKCHUSX (DU3UKH; aHATH3 U KPUTHYECKOE OLICHUBAHKE
nH(pOpMAIIHH;

e 3HAKOMCTBO cO cepamu Npo(ecCHOHATBHON AEATEILHOCTH, CBI3aHHBIMU C (PU3HUKOM, 1
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHSX (PU3UUIECKON HAYKH.

MECTO YYEBHOTI'O TIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootrBerctBun ¢ ®I'OC OO0 ¢usmuka sBisercs o0g3aTeNbHBIM IMPEIMETOM Ha YPOBHE
OCHOBHOTO 00m1ero oOpasoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (Gpu3mku Ha
0a30BOM ypoBHE B 7 KJlacce B 00béMe 68 uwacoB 1Mo 2 yaca B HEJIEIIO.

B cootBerctBun ¢ ®I'OC OO0 ¢usmka sBisiercs 00s3aTeNbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBanus. JlaHHas mporpaMMa mpeaycMaTpUBaeT u3ydeHue (Pu3nMku Ha
0a30BOM ypoBHE B 8 Kjlacce B 00béMe 68 uwacoB 1Mo 2 yaca B HEJIEIIO.

B cootBerctBun ¢ ®I'OC OO0 ¢usmuka sBisercs 00s3aTeNbHBIM IMPEIMETOM Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBanus. JlaHHas mporpaMma mpeaycMaTpuBaeT u3ydeHue (pu3uku Ha
6a30BoM ypoBHE B 9 kitacce B 00béMe 102 gaca mo 3 gaca B HeJeIIo.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

7 Knace

Pa3neu 1. ®usuka u e€ poib B NIO3HAHMHN OKPY/KAKOIIEro MUpa

®u3uka — Hayka O MpUpPOAE, HW3ydaeT (PU3MYECKHUE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuyuHbL. M3Mepenue @u3nmyeckux BenuuuH. Puznyeckue MpHOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢usuka u apyrue ecrecTBeHHbIe HAYKU M3ydaloT Npupoay. EcrecTBeHHOHAYYHBIH METOA
MO3HAHUs: HAOIOJeHNE, TTOCTAHOBKAa HAyYHOI'O BONPOCA, BBIIBUKEHHE THUIOTE3, SKCIIEPUMEHT
10 IPOBEPKE TUIOTE3, 00bSICHEHNE Ha0M01aeMoro sBieHus. Onucanue GU3NYecKux sSBICHUH ¢
IIOMOUIBIO MOJIENIEH.
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JdemMoHcTpanuu

1. MexaHuueckue, TeIIoBbIe, 3JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Ousnyeckue MPUOOPHI U TPOIEaypa NPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(GPOBHEIM
puoOpoOM.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenienienrie LEHbI JENCHUs HIKAIbl U3MEPUTENbHOro mpudopa

2. U3mepeHnue pacCTOSHUN

3. U3mepenne 06bE€Ma )KUAKOCTH U TBEPIOTO TENa

4. OnpeneneHue pa3MepoB MaJlbIX Tel

5. W3mepenue TemmepaTypbl IOpH TOMOUIM KUAKOCTHOTO TEpMOMETpa U JaTyuka
TEMIIEPATYPhI

6. IlpoBeneHue wucciaenoBaHUsI IO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIIe BHICOTA MTyCKa

Pasnes 2. [lepBoHayasibHbIE CBe/IeHNsI 0 CTPOCHUM BellecTBa

CrtpoeHue BeliecTBa: aTOMbI M1 MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0KA3bIBAIOIINE TUCKPETHOE
cTpoenue BemiecTBa. ONbIThL, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxkenue yactuil BemiecTBa. CBsA3b CKOPOCTH JIBIDKCHHMSI YacTHI[ C TEMIIEPaTypOM.
bpoynoBckoe nBuxenue, auddysus. BzauMopaelicTBue 4YacTHIl BELIECTBA: MNPUTSKEHHE U
OTTaJKUBAHUE.

ArperatHble = COCTOSHHSI  BelIecTBa: CTPOCHHE Ta30B, IKUAKOCTEH U TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aMMOCBS3b MEXIy CBOMCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI. B3anMOCBsI3b MKy CBOMCTBAMHU BEUIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX M HX aTOM-
HOMOJICKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSHMM BOJIbL. (OcoOeHHOCTH
arperaTHeIX COCTOSTHUI BOJIBI.

JdeMoHcTpamun

HabGmoneHne OPOYHOBCKOTO JBIIKCHHUS
Ha6monenue nuddy3um
HaOmnroneHue siByieHui, 00BSACHIIOMUXCS TPUTHKEHUEM WIH OTTAIKHMBAHUEM YACTHIL BEIIECTB

JlaGopaTopHbie padoThI U ONBITHI

OneHka quaMeTpa aToMa METOJIOM PSJIOB (C UCIONIb30BaHUeM (GoTorpaduil)
OnbITH IO HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHHs ra30B
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS

Paznen 3. /IBukeHne U B3aMMo/1eiiCTBUH

Mexannueckoe aBmkeHne. PaBHOMepHOE U HepaBHOMepHoe JBHkeHue. Ckopocts. Cpenssist
CKOpPOCTb TP HEPABHOMEPHOM JABHKEHUU. Pacuér mytu u BpeMeHu JBUXeHus. PaBHOMepHOE 1
HepaBHOMepHOe ABMkKeHHE. CkopocTb. CpenHssi CKOpOCTb IPU HEPABHOMEPHOM JBH)KECHHH.
Pacuér nytu 1 BpeMEeHM IBUKECHUS.

SIBnenne nHepuuy. 3aKOH MHEpLUUU. B3anmozeiicTBre Ten Kak IpUYMHA U3MEHEHUS CKOPOCTH
JIBUKEHHs Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBsA3b MJIOTHOCTHU C
KOJINYECTBOM MOJIEKYJ B elMHUIIE 00BbEMa BEIlIeCTBa.

Cuita kak xapakTepUCTHKa B3auMoaencTBus Tei. Cuia ynpyroctu u 3akoH I'yka. 3mepenune
CWJIBI C TOMOILIBIO JUHAMOMETpa. SIBieHHE TAroTeHus MU cuia TskecTH. Cuila TSHKECTH Ha
npyrux tnadetax (MC). Bec tenma. HeBecomocTs. CrnokeHne CuJl, HalpaBJICHHBIX MO OJHOMN
npsimoid. PaBHozelcTByromas cui. Cuna TpeHus. TpeHHue CKOJIbXEHMs M TPEHUE NOoKos. TpeHue
B nipupojie u texuuke (MC).

JdemMoHcTpanuu

1. HaOmromeHre MeXaHMYECKOr0 ABHKEHNS Tea



2. VI3aMepenue CKOpoCTH MPSMOIUHEHHOTO ABUKEHUS

3. HaGmronenue siBeHUst MHEPIIUN

4. HaGnroenue U3MEHEHHUs] CKOPOCTH IIPU B3aUMOJICHCTBUN Tell

5. CpaBHEHME MacC 10 B3aUMOJICHCTBUIO TEJ

6. CniojxeHue cuil, HalpaBJeHHbIX 110 OJHOW IPSIMOM

JlaGoparopHblie padoThI M ONBITHI

1. OnpeneneHue CKOPOCTH PABHOMEPHOIO JBWXKEHHUSA (IIapuKa B SKUAKOCTH, MOJEIH
3JIEKTPUYECKOTO aBTOMOOWIIS U T. 11. )

2. Ompenenenue cpeaHEl CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa IO HaKJIOHHOU
IIJIOCKOCTH

3. Onpenenenue MIOTHOCTU TBEPIOTO Tea

4. OnpIThl, JEMOHCTPUPYIOUINE 3aBHUCHUMOCTh pacTskeHHs (nedopmanuu) MpPY>KUHBI OT
IIPUJIOKEHHOM CHUJIBI

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBXKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOIIMXCS IOBEPXHOCTEN

Pasznen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

Hanenue. CriocoObl yMEHbIIIEHUS U YBENWYEHUsl NaBiieHus. [laBiieHue raza. 3aBHCHUMOCTD
JaBjieHus ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TeIaMU, KUIKOCTIMHU
u razamu. 3akoH [lackans. [IneBmaTndeckue MaiiuHbl. 3aBUCUMOCTH JABJICHUS KUJKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmaromuecss cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe maBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3AYIIHOM
oboouku 3emymm. OnbiTr Toppuyermm. M3mepenue atmocdepHOro maBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHHS.

JleiicTBHE KUAKOCTU M ra3za Ha MOTPYKEHHOE B HUX Telo. BeiTankuBaromas (apXxumeroBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

JdeMoHcTpamun

1. 3aBUCUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATyphbl

2. Ilepenaya naBiieHHs )KUIKOCTBIO U Ta30M

3. CooOutaromuecs cocysl

4. I'mapaBnuuecKkuil mpecc

5. IlposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS

6. 3aBUCHMOCTh BBITAJIKMBAIOIICH CHIIBI OT 00BhEMa MOTPYXKEHHONW YAaCTH Tela U MIOTHOCTH
KUJIKOCTH

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOMW KUJIKOCTH

8. YcnoBue muiaBaHus Tell: TUIaBaHWE WM MOTPYKEHUE TEI B 32 BUCUMOCTU OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U )KUJKOCTU

JlabGopaTopHbie padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH
Tena

2. OnpeneneHue BHITAIKUBAIOIIEH CUITBbI, TIEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B )KUJIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, IEHCTBYIONIEH Ha TEJO B )KHIKOCTH, OT
Macchl Tesna

4. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAKOLIEH CUJIbI, JEHCTBYIONIEH HA TEIO
B KHJIKOCTH, OT 00BhEMA MOTPYKEHHOM B )KUIKOCTh YaCTH T€Ja U OT MJIOTHOCTU KHUAKOCTH

5 KoHctpyupoBanue apeomerpa WIM KOHCTPYMpPOBaHHE JIOJKH M OIpeneseHne e
IPY30I0AbEMHOCTH

Paspnen S. PaGoTra u MOIIHOCTB. DHeprus

Mexanunueckast pabota. MOITHOCTb.



[IpocTeie MeXaHU3MBI: pbIuar, OJIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBUii0o paBHOBECHS phIUara.
[Ipumenenne mpaBwia paBHOBeCHs pbluara K OJoky. «3osioToe mpaBuio» MexaHuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunerudeckass u moreHuuanbHas sHeprus. [IpeBpaieHue ogHOro
BUJIa MEXAHUYECKON SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

JdemoHcTpauuu

[IpuMepsl MPOCTHIX MEXaHU3MOB

JlabGoparopHblie padoThI M ONBITHI

1. Omnpenenenne paboTBl CHIBI TPEHHS TP PAaBHOMEPHOM JBIDKEHUHM Tela IO
TOPU30HTANIbHOM MMOBEPXHOCTH

2. UccnenoBanue ycioBUi paBHOBECHS pblyara

3. U3mepenue KIIJ] HakJIIOHHOM IJIOCKOCTH

4. 3yueHue 3aK0OHa COXPAHEHUS MEXAaHUYECKOU SHEPTUH

8 Kiace

Pa3nen 1. TenioBble ABJI€HUS

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUH CTpPOEHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. ONBITHI, TOJATBEPKIAIONINE OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO--
KMHETUYECKON TEOpHH.

Monenu TBEPAOTO, )KHIKOTO U Ta3000pa3HOTO COCTOSIHHI BemlecTBa. Kpucrammyeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KUHETUYECKOU Teopuu. (CMayuBaHME€ M KaNWUIAPHBIE SIBICHHUS. TerioBoe
pacuIMpeHue U CxaTue.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TETVIOBOT'O JBUYKEHUS YACTHII.

Buytpennsas osnHeprus CrnocoObl W3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIulonepenaya u
coBepIieHre paboThl. BUIBI TeIUIONIEpEIaun: TEIIIONPOBOAHOCTE, KOHBEKITUS, H3TYICHHE.
KonuuectBo TemuoTel. YaeiabHas TEIIOEMKOCTH BellecTBa. TeIIOOOMEH M TEIJIOBOE
paBHOBECHE. VYpaBHeHue TEILIOBOT'O Oamanca.
[InaBieHne U OTBEpACBAHHE KPUCTAUIMYECKHUX BEIIECTB. YAeNbHAs TEIJIOTa IJIABJICHMUS.
[TapooOpazoBanne wu kouaeHcanusa. HMcmapenne (MC). Kunenwme. VYaenpHas Tersora
napooOpa3oBaHHUs. 3aBUCHMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOTrO JaBJICHUS.
BrnaxnocTs Bo3ayXa.

DHeprus ToIIMBa. Y JelbHas TEIIOTa CrOpaHusl.

[Tpunnumner padotel TerwmoBebix aurateneit. KIT/ TermoBoro nurarens. TeroBbie ABUTATENN
U 3amuTa okpyxarorieit cpeasl (MC). 3akoH coXpaHEeHHsI U MIPEBPAILICHHS YHEPTUU B TEIUIOBBIX
npoueccax (MC).

Jemoncmpayuu

. HaOxronenue OpOyHOBCKOTO JIBUXKEHHUS

. Habmonenue muddy3umn

. HaOxroenue siBneHuit cMaunBaHus U KallWIISIPHBIX SIBIEHUH
. Habmoienue TemnnoBoro pacimpeHust Tei

. I3MeHeHue naBieHys ra3a npu u3MeHeHUH 00bEMa 1 HarpeBaHUM UM OXJIaXKAECHUU
. [IpaBuna u3mMepeHus TeMneparypsl

. Bunel Tenonepenaun

. OxJaxeHre npu CoOBEpLUICHUHN pabOThI

9. HarpeBanue npu coBepIieHud paboThl BHEITHUMHU CHIIAMH
10. CpaBHEHME TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB

11. Habmonenne KuneHus

12 .HaOmtoeHue nocTosHCTBA TEMIEPATyphl PH MJIaBJICHUU
13. Mogenu TeroBbIX ABUTaTeNnen

03N N KW

Jabopamopnsie pabomot u onvimul



1. OnbITHI IO OOHAPYKEHHIO ICUCTBUS CHUIJT MOJICKYJISIPHOTO TPUTSKEHUS

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJIM caxapa

3. OnbITHI 1O HAOIOICHUIO TETIOBOTO PACIIMPEHHUS Ta30B, )KHUIKOCTEH 1 TBEPABIX TN

4. Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE MITIPHUIIA

5. OnbITHI, JIEMOHCTPHUPYIOIIME 3aBUCHMOCTh JaBIEHUS BO3AyXa OT ero oOnéma u
HarpeBaHus WIN OXJIXKICHUS

6. IlpoBepka ruUMOTE3bl JUHEHHONM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTypbl

7. HabmioneHnne W3MEHEHUsI BHYTPEHHEW SHEpPruM Tella B pe3ylbTaTe TEIulonepenadn U
paboThl BHEUTHUX CHUII

8. UccnenoBanue siBICHUS TEIIOOOMEHA IMPU CMEIIMBAHUN XOJIOTHOM U TOPSTUEi BOJIBI

9. Omnpenenenne KOIUYECTBA TEIUIOTHI, MMOJIYYEHHOTO BOJOW MPHU TEINIOOOMEHE C HarpeThiM
METaJUIMYECKUM ITUINHAPOM

10. Onpenenenune yeabHON TENIOEMKOCTH BEIIECTBA

11. UccnenoBanue nmpouecca UCTIapeHust

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa

13. Omnpenenenue yaeIbHON TEIJIOTHI TUIABJICHHUS JIbJIa

Pasnea 2. duekTpryeckre 1 MATHUTHBIE SIBJICHUS

Onextpuszanus Ten. /[Ba pona 3yeKTpUUecKUX 3apsioB. B3anMoneicTBue 3apsKEHHBIX TEJl.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJAEHCTBHS 3apsDKEHHBIX TEJI OT BEJIMUYMHBI 3apsI0B U
PAcCTOSIHUS MEXY TeJIaMu).

Onexkrpuueckoe mnosne. Hanpsoxk€HHOCTh 3iexTpudeckoro mnois. IlpuHiun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekrpudeckux 3apsioB. DeMeHTapHbIN nekTpuueckuil 3apsa. CTpoeHue aToMma.
ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONeKTpUYecKuif TOK. YCIIOBUSL CYLIECTBOBAaHHUS 3JEKTPUYECKOro TokKa. VcTouHuku
MMOCTOSTHHOTO TOKA. HerictBus 3IIEKTPUUIECKOTO
TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHH TOK B )KMIKOCTAX U ra3ax.

Onexktpuueckas uenb. Cuia TOKa. OnekTpuueckoe HampspkeHue. ComnpoTHBIEHHE
NPOBOJHHUKA. Y/I€JIbHOE CONPOTUBJIECHHE BellecTBa. 3akoH Oma [uig ydacTKa IelH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTpUYEcKOro Toka. 3akoH [pxoyns— JleHna. DnekTpuyeckue 1enu u
NOTPeOUTENH IEKTPUUECKOM 3Hepruu B 0bITy. KopoTkoe 3aMbIkaHue.

ITocrosiHHBIE MarHuTHl. B3auMopelcTBHE MOCTOSIHHBIX ~ MarHMTOB. MarHuTHoe ToOJe.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie
AJIEKTPUUYECKOTO TOKa. [IpMeHeHne JIeKTpOMarHuToB B TeXHUKe. J[efiCTBHE MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. lMcnonb3oBaHue
ANIEKTPOABHUraTeNeil B TEXHHYECKUX YCTPOUCTBAX M HA TPAHCIOPTE.

Oneitel  @apanes.  SIBneHue  snekTpoMarHUTHOM — umHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrnocoObl MOMYyYEHHsS 3JIEKTPUUECKOM HHEpruu. OIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Jemoncmpayuu

DnekTpusanus Tenl

JIBa pojia JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIA

DIIEKTpOCTaTUYECKask MHTYKIIUS

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B

[TpoBOTHHUKY U AUDIIEKTPUKH

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS

M CcTOYHHKH OCTOSTHHOTO TOKA

JlelicTBUS 2IIEKTPUYECKOTO TOKA

wCoNoOR~wWNE



10. DneKTpUUeCcKHil TOK B )KMJIKOCTH

11. I'a30BBIit pa3psia

12. 3mepenue cuiibl TOKa aMIepMeTpOM

13. UsmepeHue 31eKTpUUecKOro HampsKeHUs BOJIBTMETPOM

14. PeocraT 1 Mara3uH CONPOTHUBIICHUI

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB

16. MozaenupoBaHue HEBO3MOKHOCTH pa3IEIeHUs [I0JIFOCOB MarHuTa

17. MonenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB

18. OmnbIT Opcrena

19. MarauTHoe 1oJyie TOKa. DJIEKTPOMarHuT

20. JleiicTBME MarHMTHOTO IOJSl HA MPOBOJHUK C TOKOM 21 DIeKTpoABUTATENb TOCTOSIHHOTO
TOKa

22. UccnenoBanue siBIEHUS 3J€KTPOMArHUTHONW MHYKIIUU

23. Oneitel apanes

24. 3aBUCHMOCTD HaIlPaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BO3SHUKHOBEHHS

25. DaekTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopnsie pabomovi u onvimul

OnbITH IO HAOIIOACHUIO SJIEKTPU3ALUH TEJ MHAYKIIEH U IIPU COMPUKOCHOBECHUH
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U IUAJIEKTPUKH
COopka u IpoBepKa pabOoTHI NEKTPUICCKON TSN IIOCTOSTHHOTO TOKA
W3mepeHue U peryampoBaHue CUiIbl TOKa
W3mepenue u peryInpoBaHre HANPSHKEHUS
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pe3UCTOp, OT CONPOTUBIECHUS

PE3UCTOpPA U HATIPSKEHUSI HA PE3UCTOPE

7. OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUYECKOr0 COMPOTUBIICHUS MTPOBOIHUKA
OT €T0 JUIMHBI, TUTOIIAAN TIONIEPEYHOT0 CEYCHUS U MaTepraa

8. IlIpoBepka mpaBuiia CIIOKEHHs HAIPsDKEHUM MPU MOCIEI0BATEIbHOM COEJIMHEHUH JBYX
pe3ucTopoB

9. IIpoBepka mpaBuiia JUist CUIIbI TOKA MPH NapajuleIbHOM COSIMHEHUH PE3UCTOPOB

10. Onpenenenue paboThI AEKTPUUECKOT0 TOKA, UIYIIETO YEpPe3 Pe3UCTOP

11. Ompenenenue MOIHOCTH 3JEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pe3nucTope

12. UccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, MIYIIETO Yepe3 JIAMIIOUKY, OT HANpsOHKCHUS Ha
Hel

13. Onpenenenne KII/I narpeBarens

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHS IOCTOSSHHBIX MarHUTOB

15. 3y4yeHne MarHuTHOTO TOJISt TIOCTOSIHHBIX MAarHUTOB MPH WX 00BEIWHEHUN U pa3ieiCHHN

16. UccnenoBanue 1eicTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY

17. OubITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH CHIJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM M
MarHuTa OT CHJIbI TOKa U HalpaBJICHUs TOKA B KaTyILIKe

18. M3yuenue nelcTBUsS MarHUTHOT'O TIOJISl HA IPOBOJHUK C TOKOM

19. KoncTpynpoBanue u M3ydeHue pabOThl IJIEKTPOJBUTATEINS

20. U3mepenune KIIJI anexTpoaBUraTenbHON yCTaHOBKU

21. OmbITBI TO UCCIENIOBAaHMIO SIBIECHUS DSJIEKTPOMArHUTHOM WHAYKLUHU: HCCIEIO0BaHHE
U3MEHEHUI 3HAYeHUS U HAlpaBJICHUs! HHYKIIMOHHOTO TOKa

ocoarwhE

9 Knace

Paszpnen 1. Mexanuveckue siBJICHUA
Mexannueckoe aBwkeHue. MatepuanbHass Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe JABMXKeHHe. HepaBHOMepHOe
IpSIMOJIMHENHOE JBMKEHHE. CpeaHsss U MIHOBEHHas CKOpPOCTb Teja IPU HEPABHOMEP HOM
JBUKECHHH.



Yckopenue. PaBHOyckopeHHOe TpsiMonuHEHOe nBkeHue. CBobOomHoe najeHue. OnbIThl
[Nanunes.

PaBHoMmepHOe aBmxkeHue mno oxkpyxHocTH. [lepuog u wactora oOpainenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBoiit 3akoH Hbrorona. Bropo# 3axkoH Herorona. Tperunii 3akoH Hprorona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHS CKOJIbKEHUS, CUJIa TPEHUS MOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJCHUS.
JBwxkenue mianer Bokpyr Comnma (MC). Ilepas kocmMuueckas ckopocTb. HeBecomocTh
HEPErpy3KH.

PaBHOBecue maTepuanbHON ToOukH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPAOIO Tema C
3aKpEIUIEHHON OChIO BpalieHuss. Mo MeHT cuibl. LleHTp TsxecTu.

Nmnynec tena. M3MeHenne umiynbca. VIMIynbC cuiibl. 3aKOH COXPAaHEHMs] WMITYJbCA.
PeaktuBnoe neuxenue (MC).

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsXKeCTH, ynpyroct, TpeHus CBs3b
sHepruu U pabothl IloTeHIManbHas 3HEpPrusi Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas sHEprus cxarou npyxkuHbl. Kunernueckas sneprus. Teopema o KWHE THUECKOU
SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKON IHEPIUH.

Hemoncmpayuu

1. HabnroneHne MexaHMUYECKOTO JABMKEHUS T€la OTHOCUTENIBHO Pa3HbIX TeJ 0TCUETa

2. CpaBHeHHE yTeW U TPACKTOPUH JABMKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTENILHO Pa3HBIX
TeJI OTCYETA

3. M3mepenne CKOpOCTH B YCKOPEHHUS IPSIMOJIMHEHHOTO IBUKCHUS

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHYKCHMS

5. HaOmronenue 1BUKEHUS Tejla MO OKPYKHOCTH

6. HabmoeHne MexaHu4ecKuX SIBICHUH, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBIKEHHH OTHOCHTEIBHO KaObuHeTa (hu3nKu

7. 3aBUCHUMOCTb YCKOPEHHUS Tella OT MaCcChl TeJla U JeHCTBYIOLIEH Ha HETO CUIIBI

8. HalGumonenne paBeHCTBa CHIT TP B3aUMOJICHCTBUU TEIl

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBHXKEHUHU

10.ITepenava ummysbsca Mpu B3aUMOICUCTBUH TEJl

11.IIpeo6pazoBanust SHEPTUU IPU B3aUMOJICHCTBUU TeT

12.CoxpaHeHne UMITyJIbca IIPU HEYIIPYTrOM B3aUMOIEHCTBUN

13.CoxpaneHue uMIynbca Ipu adbCOIOTHO YIPYTOM B3aUMOAEHCTBUU

14.HaGnronenne peakTHBHOTO JIBUXKEHUSI

15.CoxpaHeHre MEXaHU4eCKOM SHEpruy Ipy CBOOOTHOM MaICHUU

16. CoxpaHeHre MEXaHHUUYECKON SHEPTUU MIPU JIBUKEHUH Teja Mo JeHCTBUEM MPY>KUHBI

Jlabopamopnvie pabomul u onvimol

1. KoHcTpyHnpoBaHue TpaKTa [yl pa3roHa U AajJbHEHIIero paBHOMEPHOIO JBI)KEHUS IIapHKa
WM TEJIEKKH

2. OrmpeneneHue cpegHe CKOPOCTH CKOJbKEHHMs Opycka WM JABHXKEHHMs LIapuKa 110
HAKJIOHHOM IIOCKOCTH

3. OmpeneneHne YCKOpPEHUs Tela NpU PAaBHOYCKOPEHHOM JBIKEHUH 110 HaAKJIOHHOH
IJIOCKOCTH

4. WccnenoBaHue 3aBUCUMOCTH MYyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUXKEHHU Oe3
Ha4aJIbHOW CKOPOCTH

5. TIpoBepka rumoTe3bl: €Clid MPU PaBHOYCKOPEHHOM JBHKEHHUU 0e3 HayabHOM CKOPOCTH
MyTU OTHOCATCA KaK psAJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJIMHA-
KOBBI

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CUJIBl HOPMAaJIbHOTO JIaBICHUS

7. Onpenenenue ko3pUIEHTa TPEHUS CKOJIBKEHUS



8. Ompenenenue KECTKOCTH MPYKUHBI

9. Onmnpenenenne pabOThl CHUIBI TPEHHS TPU PABHOMEPHOM JBMKEHHUU Tela IO
TOPU30HTAILHOM ITOBEPXHOCTH

10.0npenenenue pabOThl CHIIBI  YIOPYrocTH TMpU MOABEME TIpy3a C HCHOIb30BAHUEM
HETOABIKHOTO U TIOABHYKHOTO OJIOKOB

11.M3y4yenue 3akoHa COXpaHEHUS SHEPTUU

Pa311e.11 2. Mexann4yecKkue K0JeO0aHusA U BOJTHBI

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWil: Iepuon, YacroTa,
amIuTyna. MareMarud4ecKuid W NPYKMHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
KoJieOaTeNnbHOM JIBIKEHUHU. 3aryxarolue KojiebaHus. BoiHyxkaeHHble KosiebaHus. Pe3oHaHc.
Mexanuueckue BoJHbL. CBOMCTBAa MEXaHMYECKUX BOJIH. IIpo 1OJBHBIE M MONEPEYHBIE BOJIHBI.
JllnHa BOJIHBI M CKOPOCTb €€ pacIpocTpaHeHHsA. MeXxaHW4ecKue BOJHBI B TBEPIAOM TEIE,
cericmuyeckue BoaHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. THQpa3Byk U yIbTpa3ByK.

Hemoncmpayuu

1. HabGnronenue kosieOaHmid TN O ISHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HaGnronenue koneOaHMii rpy3a Ha HUTU U Ha TIPY>KUHE

3. HaGmroieHne BBIHYKICHHBIX KOJIEOaHU 1 pe30HaHCa

4. PacipocTpaHeHue NMpOAOIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIN)

5. HaGmroieHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUECKHUI pE30HAHC

Jlabopamopusie padomut u onvimol

1. Onpenenenye 4acTOThl U IEPUOAA KOJIEOaHUN MaTEMAaTHYECKOTO MasiTHUKA

2. OnpezeneHye 4acTOThl U eproJia KoieOaHUH NPy>KUHHOTO MasiTHUKA

3. HUccnenoBanue 3aBUCUMOCTH MEepUo/ia KOJeOaHUI MMOABEIIEHHOTO K HUTH I'py3a OT JJIMHBI
HUTH

4. UccnenoBaHue 3aBUCUMOCTH NIEpUOa KOJeOaHU IPY>KMHHOI'O MasiTHUKA OT Macchl Ipysa

5. IIpoBepka HE3aBHUCHMOCTHU IE€pHOja KojeOaHHH rpy3a, MOJBEUIEHHOTO K HUTH, OT MaccChbl
rpysa

6. OTBITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpHO/Ia KoJeOaHUI MPYKUHHOTO MasTHUKA OT
MAaccChl Tpy3a U KECTKOCTH IPYKUHBI

7. 3mepeHmne yCKOpeHus CBOOOAHOTO MaACHHUS

Pa3z[e.11 3. 3HeKTp0MaFHI/lTHOQ IMoJIe U 3J'le]€Tp0Mal"]-[l/lTH])IB BOJIHbI
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH
[IIxama 53JIEKTPOMAarHUTHBIX BOJIH. MCMONB30BaHHE AIEKTPOMATHUTHBIX BOJIH IS COTOBOM

CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH
2. BoitHOBEIE CBOMCTBA CBETa

Jlabopamopuvie pabomuvt u onvimul
1 3yuyeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0O MOOUIILHOTO TeleoHa

Pa3gen 4. CBeToBBIC AIBJICHUSA

JlyueBas Mogens cBera. Mcrounwku cBeta. IIpsiMonmHeliHOE pacmpoCTpaHEHHE CBETA.
3armenuns Connua u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenne cBera. 3akoH IpesnoMieHus cBera. [lonHOe BHYTpEHHEe OTPaKEHHE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.

Jlunza. Xox nydeit B nmuH3e. OnTtuueckas cuctema ¢oToanmapaTa, MUKPOCKOTIA M TeJIeCKoma
(MC). I'na3 kak ontuyeckas cucreMa. bIu3opykocTs U JallbHO30PKOCTb.



Paznoxenue Oenoro ceera B cnektp. OnbiTel HetoToHa. ClioKeHHE CIIEKTPalbHBIX I[BETOB.
Hucnepcus ceera.

JHemoncmpavuu

[IpsamosMHENHOE PaCIPOCTPAHEHHE CBETA.

OtpakeHue cBeTa.

[Tomryuenue n300pakeHUId B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJIax.
[Ipenomnenue caera.

OnrTuyeckuii CBETOBO/I.

Xox JIy4eit B coOuparomei JuH3e.

Xox JIydeil B pacCenBaroleH JIMH3E.

[Toryuenue n300pakeHUil ¢ TOMOILBIO JTUH3.

[Tpuniun aeictBus doroamnmapara, MUKPOCKONA U TEIECKOIIA.
10.Mozenp rimaza.

11.PasnoxxeHnue 6em0ro cBera B CIEKT).

12.ITomryuenue 6enoro cBeTa Mpu CIOKEHUHN CBETa Pa3HBIX I[BETOB.

COoNo~LNE

Jabopamopnwvie pabomovi u onvimul

1. MccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT YIJIa IaICHHSL.

2. N3yueHne XapaKTepUCTUK NU300pakeHUs MPeIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBHCHMOCTH YIJIa NPEIOMJICHHSI CBETOBOTO Jy4ya OT yIyia TaJeHHs Ha
IPaHUIIC «BO3yX—CTEKIION.

4. Tlonyuenue n3o00paxeHUM C MOMOIIBI0 COOMPAOIIICH JIMH3BI

5. Onpenenenue POKYCHOTO PACCTOSIHHSI U OTITUYECKOM CHITBI COOUPAFOIIEH JINH3BI.

6. OnBITHI 10 PA3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnBITHI TI0 BOCIIPUATHUIO IIBETA IIPEAMETOB ITPH WX HAOIIOJICHUHU Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3nen 5. KBanToBbIe IBJICHUS

OmnbiTel Pesepdopna u mnanerapHas mozenb aroma. Mogenbs atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anb(a, Oeta u ramma uznydenus. Ctpoenue atomHoro siapa. Hykinonnas
MOJIEJIb aTOMHOTO sipa. M30TOmEL.

PagnoaxTtuBHbIe npeBpamieHus. [lepros nonypacnana aTOMHBIX SI€Ep.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MACCOBOTO YHMCEN. DHEPrusi CBS3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounukum
sHeprun Comnuna u 3831 (MC).

SnepHas sHepreTHka. JleficTBUS paAMOaKTUBHBIX U3Ty4eHUI Ha )kuBble oprann3msl (MC).

Hemoncmpayuu

1. CriexTpbl U3IIy4€HHUS U TOTJIOMICHHUS.

2. CHeKTpbl pa3In4HbIX ra3os.

3. Cnextp BoAoOpoa.

4. HaGnronenue TpekoB B kamepe Bunbcona.

5. Pabora cuéryrika MOHU3UPYIOMIUX U3TYyUSHUH.

6. Perucrpanus u3iay4eHus IpUPOAHBIX MUHEPAJIOB U MPOJIYK TOB.

Jabopamopnwie pabomot u onvimul

1. HabntoieHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHHE HHEPTrUM YACTULBI 10 TOP MO3HOMY NyTH (IO
dotorpadusm).

3. 3mepenue panoakTuBHOTO (hoHa.

IToBTOPHUTEILHO-00001IAI0LIMIT MOAYJIb

[ToBTOpPUTENHEHO-0000IIAOINK MOAYIb TIPEIHA3HAYEH [Tl CHCTEMAaTU3allud U 0000IIeHHS
MIPEAMETHOTO COJIEPIKAHMS U OTBITA JACATEIHHOCTH, MPUOOPETEHHOTO MTPH U3YUCHHUH BCETO Kypca



¢u3uKy, a Takxke A MoAroToBKM K OCHOBHOMY TOCYAapCTBEHHOMY 9K 3aMeHY 1o (u3uke s
00ydJaronuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

IIpu u3ydeHnHn JaHHOTO MOJYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JEATEIbHOCTH,
Ha OCHOBE KOTOPBIX OO0CCIIEYMBACTCS JIOCTHKCHUE TPEJAMETHBIX W METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJbTaTOB OO0y4YeHHUs, (OPMHUPYETCS ECTECTBEHHOHAy4YHAass TI'PAMOTHOCTD:
OCBOCHHME HAyYHBIX METOJIOB WCCIICJOBAHMS SIBICHUW TPUPOABI W TEXHHUKH, OBJAJICHHEC
YMCHUSMHU O6’b$ICH$ITB (bI/I3I/I‘I€CKI/Ie SABJICHHA, IPUMCHSA IMOJTYYCHHBIC 3HAHUA, PCIIaTh 3ala4u, B
TOM YHCJIC KaYeCTBEHHBIC M SKCIIEPUMEHTAJIbHBIC.

[TpuHIMITHATBEHO NEATETHPHOCTHBIA XapakTep JaHHOTO pa3jelia pean3yeTcs 3a CU4€T TOro,
YTO YYallrecs BHIMOJHSIOT 33/I1aHus, B KOTOPBIX UM MPEIJIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBACHITH (PU3NUECKUE SIBICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHOM )KU3HH;

HCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAaHUS (PU3UUYECKUX SIBICHUMN, B TOM YHCIIE [
MMPOBECPKU TUIIOTE3 U MOJTYUCHUS TCOPECTUICCKUX BBIBOAOB,

OOBSICHATH HAYYHbIE OCHOBBI HanOoJee BaKHBIX JOCTUKEHUM COBPEMEHHBIX TEXHOJIOTHIA,
HaIpuMEp, MPaKTUICCKOro UCIIOJIb30BaAHUA PA3JIMYHBIX KCTOYHUKOB S3HCPIru Ha OCHOBC
3aKOHA MPEBPAICHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUHU.

Kaxnmas w3 TeM JaHHOTO pasjelia BKJIKOYACT OKCHEPUMEHTAJIbHOE HCCIICOBAHUE
oboOmratomiero xapakrepa. Pasien 3aBepiiaeTcs MpoBEACHUEM TUArHOCTUYECKON U OLIEHOYHOMH
paboThI 32 KypC OCHOBHOM IITKOJIBI.



INIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

N3yuenne pu3nku B 7 Kilacce HAIpPaBIEHO Ha JOCTHXKEHHE OOy4aroIMMUCS JIMYHOCTHBIX,
METaIpPeIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomutwcxoe 60CIIMTAHHE:

MIPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pru3mueckoit
HayKU;
[EHHOCTHOE OTHOIICHHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX (DU3HUKOB.

I’pa.ucdancxoe u nyoeuo-upaecmeenuoe eocnumanue:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKAECHUHU OOLIECTBEHHO-3HAUYMMBIX U 3THYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKCHUN (PU3UKH;
OCO3HaHUE BaXHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Ocmemuueckoe socnumanue:

BOCIIPHUATHEC OCTCTHUYCCKUX KAYCCTB (1)I/ISI/I‘I€CKOI71 HAyKH: eé TapMOHHNYHOT'O ITIOCTPOCHUA,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH.

llelmocmu HAYYHO020 NO3HAHUA .

OCO3HAHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHUIIEH COCTABIISIIOIEN KYJIbTYpBI,
pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, MHTEpEca K UCCIIE0BATEIbCKOM 1€ TEIbHOCTH.

Dopmuposanue Kyi1omypul 300p08b3 U IMOYUOHATILHOZO ONAZONONYUUA:

OCO3HaHHE IIEHHOCTU 0€3011acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH IPaBUJ 0€30MaCHOT0 OBEJCHHSI HA TPAHCIIOPTE, Ha I0pOrax, ¢ IEKTPHUUECKUM U
TEIJIOBBIM 000pY/I0BaHUEM B JIOMAILIHUX YCIOBHUSAX;

c(hOpMHUPOBAHHOCTH HAaBbIKA peIIEeKCHH, TPU3HAHIE CBOETO MpaBa Ha OMINUOKY U TAaKOTO e
IpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE YJYacTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKON U COLMaTbHON HAMpPaBIEHHOCTH, TPEOYIOUINX B TOM YUCIE U (U3HUECKUX
3HAHUII;

HMHTEpEC K MPAKTHUYECKOMY H3YYEHHIO Mpodecchii, CBS3aHHBIX C (PUIUKOM.

OKonozuueckoe socnumanue:

OpHEHTAIs Ha IpUMEHEeHUe (PU3MUECKUX 3HAaHUH JUIs pelleHus 3a1a4d B 00JacTu
OKpY’Karolen cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBUM JUIs
OKpY’KaIoIlEl Cpe.bl;

OCO3HaHHE TJ00aNbHOIO XapaKTepa IKOJIOTMYECKUX MpoOJIeM U MyTel UX pelieHus.

Aoanmayusa o6yuarouezoca K U3MeHAIOUWUMCA YCTI0BUAM COUUAIbHOIL U RPUPOOHOIL CPedbl:



MOTPEOHOCTH BO B3aUMOJICHCTBUY TIPY BHITIOJTHCHUH UCCIICIOBAaHUI B MTPOESKTOB (hH3HUCCKOMN
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeSATCIILHOCTD;
MOTPEOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHU, B TOM YHUCIIE (DOPMYITHUPOBATH

UJeH, TIOHSTHS, TUIOTE3bl O (DPU3MYECKHX OOBEKTaX U SBJICHHUSIX;

OCO3HaHHUE JAC(PHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTpEMJICHHE aHAIIM3UPOBATh U BBISABIIATH B3aMMOCBS3H IIPUPOJIBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHCJIE C UCIIOIh30BAaHUEM (DU 3UIECKUX 3HAHU;

OIICHKA CBOUX JICHCTBUH C YUETOM BIIMSHHS Ha OKPY)KAIOIIYIO CPETY, BOZMOMXKHBIX
rJ100aJIbHBIX MOCJIEACTBUH.

METAINPEJMETHBIE PE3YJIbTATbBI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC I[Cf/iCTBHH

Ba3zoevie nocuueckue oeticmeus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (sIBJICHUH);

yCTaHaBJIMBATh CYILIECTBEHHBIH MMPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIIsl 0000LIeHNS U
CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAaEMBbIX (akTax, JaHHBIX U
HAOJIIOACHUSX, OTHOCSIIUXCS K (PU3UICCKUM SIBICHUSIM;

BBISIBJIATh IIPUYUHHO-CIICZICTBEHHBIE CBSI3U MPU U3Y4YE€HUU (PU3NUECKUX SBJICHUN U POLIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U HUHAYKTUBHBIX YMO3aKIIOUCHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYMH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3HuecKoil 3aauun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIeHHUs, Bbl O0p Hanbosee MOoAXOAAIIEro ¢ yu€TOM CaMOCTOSTENLHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bazosbie uccneoosamenvckue oeiicmeus:

HCII0JIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUIT MHCTPYMEHT MTO3HAHUS;

MIPOBOMTH 10 CAMOCTOATEIHFHO COCTaBIEHHOMY IUTaHY OMBIT, HECIOKHBIN (hHU3MUECKUN
AKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHHUS,;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B X0O/I€
WCCTIEOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (POPMYTUPOBATH 000OIIEHHS U BEIBOJIBI TI0 pe3yabTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHElIIIee pa3BUTHE GU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

IPUMEHSATH pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOMCKE U 0TOOpE
nH(OpMaLIUY WIN JaHHBIX C YUETOM IPEIIOKEeHHON yueOHoM (pusnueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PA3IMYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (JOpMY IpeACcTaBIeHUs HHPOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui He CII0KHBIMU CXEMaMHu, InarpaMMaMu, HHON TpaduKoi
U UX KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI y4eOHOTro MaTepuaia, pe3yabTaToB JJA00OPATOPHBIX PabOT U TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1aeMOW TEMbI U BHICKa3bIBaTh HIICH,

HAIleJICHHBIE Ha PELICHHE 3a7audl U MOoJAep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTUX YUACTHUKOB JHajiora, 00Hapy>KUBaTh
pas3iiniuuc u CXoaCTBO HO3PIL[I/II>’I;—Bpra)KaTB CBOIO TOYKY 3pCHHA B YCTHBIX U TIMCbMCHHBIX
TEKCTaX;—IyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BBITOJIHEHHOTO (PH3HYECKOTO OTBITA
(9KCcTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MMOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U HHIUBUAYAILHOW PaOOThI IPH
pelIeHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

MIPUHUMATD 1IEJIM COBMECTHOH NI TEILHOCTH, OPraHU30BBIBATH ICHCTBHS O €€ TIOCTHKECHUIO:
pactpenenaTh pou, 00CyKIaTh MPOIECCH U PE3YJIbTaThl COBMECTHOM paboThI; 000011IaTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBITIOJIHSTH CBOIO YacTh pabOTBHI, IOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJMHUPYS CBOU JIeH CTBHSI C IPYTHMHU WICHAMU KOMaH/IbI;

OLICHMBATh KAYE€CTBO CBOETO BKJIaJ(a B OOIIHUII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIILHO
c(OpMYJIUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuUBEpCANBHBIE PETYJIATUBHBIE 1EHCTBUSA

Camoopzauus'auu}l:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU4EOHBIX CUTYaLUsAX, TPEOYIOLIMX AJIS peIIeHUs
(bU3NIEeCKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3JIUYHBIX MOAX01aX IPUHATHS pellieHUH (MHAMBUAYaAIbHOE, IPUHATHE
pellieHus B IpyMIie, IPUHITHE PELLIEHUH TPYIIoil);

CaMOCTOSITEJIbHO COCTABJIAThH AJITOPUTM pEIIeHUs PU3NUECKOM 3ajauu W MJIaHa
UCCIIEZIOBaHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MIPeIaraéMble BApUaHThl PELIEHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonumpons (penexcusn):

JlaBaTh aJICKBaTHYIO OLICHKY CUTYalllu U MpeylaraTh IjaH €€ N3MEHEHHUS,

OOBSICHATh PUYHHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTaTOB JIeATEILHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIOJHEHUS (PU3NYECKOTO
MCCIIEIOBaHMs UJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHUBILINXCS CUTYAlIUH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBUSM.

ImouuonanvHulil UHMEIEKM:

CTaBUTh ce0s Ha MECTO APYyroro 4€jioB€Ka B X0I€ Criopa UJIM IUC KYCCUU HAa HAYUYHYIO TEMY,
IIOHUMAaTb MOTHUBBI, HAMEPCHHUA U JIOTUKY APYTroro.

Ilpunamue ceoa u opyaux:

MpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPH pelIeHnH (PU3NUECKUX 3aj1ad WK B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

INPEJIMETHBIE PE3YJIbTATBI



[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

UCIOJIb30BATh MOHATHS: (PU3UUYECKHE U XUMUUECKUE SIBJICHU; HA0II0JeHHUE, SKCIIEPUMEHT,
MO/IEJIb, TUTIOTE33; SAUHUIIB (PU3UUYECKUX BEITMUUH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHHS
BellecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE); MEXaHMUECKOE JABHKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOLIAst Chil, Ae(opmarus
(ynpyras, niactu4eckas), HEBECOMOCTb, COOOLIAIOIIUECS COCY/IbI;

paznuyath siBiaeHus (1uddy3us; TEIOBOE IBHKEHHUE YaCTHII BEIECTBA; PABHOMEPHOE
JBUKCHNE; HEPAaBHOMEPHOE JBMKCHHE; HHEPLIMS; B3aUMOICHCTBUE TEII; PABHOBECHE TBEPIBIX
TEJ € 3aKPEIVIEHHON OChIO BpAIICHUSI; IIepeiaya 1aBiIeHUs TBEPAbIMU T€ JIAMHU, )KUJIKOCTAMU U
ra3amMy; arMoc(epHoe [aBjieHUE; IJIaBaHUe

TEJ; MPEBPALICHUS] MEXaHUYECKOM 3HEPIrUU) IO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIHNX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHHN B OKPYXKAIOIIEM MHpPE, B TOM
qucie Gpu3nyeckue sBJICHUs B IPUPOE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM U HEXMBOW MIPUPOJIE; AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE
aTMOC(epHOro AABJICHUS Ha )KUBOM OpraHn3M; IUIaBaHUE PbIO; pplyard B Teje YeJIoBeKa; MpH
3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YU€OHYI0, BBIICIAT CYLLIECTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHUM;

OIMCHIBATh U3yYCHHBIC CBOMCTBA TEJ U (PU3NYECKHE SBICHUS, HCIIONB3YS (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CHJIa yIIPYTOCTH, CUJIa TSKECTH, BEC TeJla, CUJIAa TPEHUs, AaBjieHue (TBEPAOIO Tena, KHUIKOCTH,
rasa), BBITAJIKMBAIOLIAsl CHUJIa, MEXaHUYECKasi paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOX(HUIMEHT MOJIE3HOTO JCHCTBUS MEXaHI3MOB, KWHETUYECKas ¥ IOTEHIIMAIbHAS YHEPTHSA);
IIPU ONKCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX
0003HAYCHHS U eTUHUIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(U3MYECKyI0 BEIMYHUHY C APYTMMU BEIMYMHAMHU, CTPOUTH IPaUKU U3yUEHHbBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUECKHe SIBJICHUS U MPOLIECCH, UCIIOJIB3Ys MpaBHiia
CJIOKEHMsI cuJI (BJIOJIb OJIHOM MpsiMoit), 3akoH I'yka, 3akoH [lackains, 3akon Apxumerna,
MIPaBUJIO paBHOBeCHs pbruara (0J0Ka), «30J10TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOH 3HEPTUr; P 3TOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH GU3NYECKUE SIBICHHUS, MPOLECCHl M CBOICTBAa TEN, B TOM YUCIIE U B KOHTEKCTE
CUTyalMil IPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATh IPUUMHHO-CIICICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JOTHYECKUX I1aroB ¢ OMOpol Ha 1—2 M3yueHHBIX
CBOMCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;—pelaTh
pacuérHble 3a/1a4u B 1—2 elcTBUS, UCTIOIb3YsI 3aKOHBI U (POPMYJIbL, CBA3BIBAIOIINE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 3aMUCBhIBaTh KPAaTKOE YCIOBHUE,
MOJICTaBJIATh PU3NYECKUE BEIMYMHBI B (DOPMYJIbI U IPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE ISl PELICHUs 3ajiay, OLIEHUBATh PEAIUCTUYHOCTh
MOJTYYEHHOUN (PU3HUECKON BEJIMUUHBIL;

pacro3HaBaTh MpoOJIeMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB; B
OTMCAaHUU UCCIIEIOBAHUS BBIACATH IPOBEPSIEMOE MPENAINOoIoKeHne (TUIIOTe3Y), pa3indarh U
MHTEPIPETHUPOBATH NOJYUYESHHBIH Pe3yNbTaT, HAXOAUThH OLIMOKU B XOJI€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 Pe3yNbTaTaM;—IIPOBOJIUTH OIBITHI M0 HAOIIOAEHUIO (U3NYECKUX SIBICHUN
WK (PU3NYECKUX CBOMCTB Tel: (POPMYIHPOBATH MPOBEPsEMbIE TPEJI MOIOKEHHS, COOMPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000PYI0BaHMsI, 3aMChIBATh X0/ ONbITa U POPMYIUPOBATH
BBIBOJIbI;



BBITIONTHSATH MPSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEéMa, CHITBI 1
TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBHIX MPUOOPOB; 3aMUCHIBATD
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,
MIPOBOAUTDH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETUUYHUHBI OT APYTOi ¢
WCIIOIb30BAHUEM TMPSAMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PAaBHOMEPHO JBIKYIIETOCS Tea
OT BPEMEHHU JIBUYKEHUS TeJla; CHIIbI TPEHHS CKOJIbKEHHsI OT Beca Teja, KauecTBa 00padoTKu
MMOBEPXHOCTEN TEJ U HE3aBUCUMOCTHU CUJIbI TPEHHUS OT TUIOLIAAN CONPUKOCHOBEHUS TEJT; CUJIbI
YOPYTOCTH OT YJUIMHEHUS MIPYKUHBI; BHITAIKUBAIOIICH CHIIBI OT 00bEMA MOrpyKEHHON YacTh
TEJIa ¥ OT TJIOTHOCTHU KHUJIKOCTH, €€ He3aBHCUMOCTH OT IUNIOTHOCTH TeJa, OT TITyOHHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IIaBaHUS TEJ, YCIOBUI paBHOBECHS pbluara U 0JIOKOB);
y4acTBOBATh B TNIAHUPOBAHUU y4E€OHOTO UCCIICIOBAHMSI, COOUPATh YCTAHOBKY U BHITIOJTHSTh
U3MepeHus, cleays IpeIoKEHHOMY IIaHy, (GUKCHUPOBATh PE3yNIbTaThl MOJTYYEHHON
3aBUCHMOCTH (PU3NYECKUX BEITUYHH B BHJIE TIPEUIOKCHHBIX TAOJIUIl ¥ TPadUKOB, IeTaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJNTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPJOTO TEJNA; CUJIa TPEHUS CKOJIBKEHUS; JaBJICHUE BO3/1yXa; BhITAJKUBAIOLIAs CUJIA,
JEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJ0; KO (UIIMEHT MOJIE3HOTO NESHCTBUS
MIPOCTBIX MEXAHU3MOB), CIIEAYs MPEITIOKEHHOW HHCTPYKIUU: TIPU BBHIIOTHEHUH U3MEPEHUIN
COOMPATh IKCIIEPUMECHTAILHYIO YCTAHOBKY W BBIUUCIIATH 3HAYCHUE UCKOMOUW BETMYHHEI;
coOIIOAaTh MpaBUiia TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;
YKa3bIBaTh IPUHIUIIBI IEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAOINECS CO CYIbl, 0apOMeTp, pblyar, MOABUKHBINA U HETIOABH)KHBII
0JI0K, HAKJIOHHAS IIJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOPOil Ha X OMHUCAHUs (B TOM YKCIIe: TOAMIUITHUKHN, YCTPOMUCTBO BOJIOIIPOBO/IA,
TUIPaBIMYECKUN TTpecc, MaHOMETP, BEICOTOMED, OPIIHEBON HACOC, APEOMETP), UCTIONb3YS
3HAHUS O CBOMCTBAX (PU3NYCCKUX SBICHUN M HEOOXOIMMBIC (PU3UIECKIE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH TIPUMEPHI / HAXOAUTh HH(OPMAIIHIO O MPUMEPAX MPAKTUYECKOTO HCIIOTH30BAHUS
(bu3MYeCKUX 3HAHUH B MOBCETHEBHOW KU3HU JJIsl o0ecTieueHus: 6€30MacHOCTH MPU
oOparieHuu ¢ mpuOoOpamMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3/I0POBBS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBJISITh OTOOP UCTOUYHUKOB HHGOPMAIINH B ceTH VIHTEpHET B COOTBETCTBUH C
3a/IaHHBIM [TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U MYyTEM

CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIIEIATH HH(OPMAINIO, KOTOPAst

SBIIICTCS TPOTHUBOPEYMBON MIIH MOXKET OBITH HETOCTOBEPHOIA;

WCIIOJIK30BAaTh MPH BHITIOJHEHUN YY€OHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bU3MUYECKOTO CofiepKaHus, CIIPAaBOUHbIE MaTepHallbl, pecypchl cetu HTepHeT; BIajeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HaKOBOMH
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB HHGOpMAIUU GU3NIECKOTO COACPKAHUS, B TOM UKCIe MyOTUYHO AeNaTh KpaTKue
COOOIIEHUS O pe3yIbTaTaX MPOEKTOB WU YUYEOHBIX UCCIEAOBAHUI; TIPH 3TOM TPAMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapat Kypca GU3HKH, COMPOBOXKIATh BRICTYIIICHUE
Mpe3EHTALNEN;

TIPH BBITIOJIHEHUH Y4eOHBIX MTPOEKTOB U MCCIEAOBAHUN pacIpeeNsaTh 00SI3aHHOCTH B TPYIITIE
B COOTBETCTBUU C MTOCTABJICHHBIMH 3aJ]a4aMH, CJICUTh 32 BBHITTOJTHCHUEM TUTaHA JICHCTBUM,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJI/I B JEATEILHOCTH TPYIIIBI;, BHICTPAUBATh
KOMMYHUKATUBHOE B3aMOJICHCTBHE, YIUTHIBAsI MHEHHUE OKPYKAFOIIIHX.



N3yuenune pu3nku B 8 Kilacce HANpaBICHO Ha JOCTHKEHHE OOYYarOIMMUCS JUYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOI0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuomuttecxoe 60CIIUTAHHUC:

MPOSIBJICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UUECKOiM

HayKU;
[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUHCKUX YUEHBIX (DU3HUKOB.

I"pa.m’daucxoe u 0yxosu0-upaecmeenn0e eocnumanue:

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B OGCY)KI[GHI/II/I O6IJ.I€CTBCHHO-3H3‘-II/IMBIX 1 3TUYCCKHUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,I[OCTI/I}KCHI/Iﬁ (bI/ISI/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOFO.

Icmemuueckoe éocnumanue:

BOCIPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

llermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHUE IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI,
pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1€ TEIIbHOCTH.

Dopmuposanue Kyibmyput 300p08b3 U IMOYUOHALHOZO ONAZONONYYUUA:

OCO3HaHUE IIEHHOCTH 0€3011acHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HaBBIKA pedIeKCHH, MpU3HAHUE CBOETO MTpaBa Ha OMMOKY U TaKOTO e
1paBa y Ipyroro 4ejioBeka.

Tpyooeoe éocnumanue:

aKTUBHOE Y4acTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJbI, TOPOJa, Kpas)
TEXHOJIOTHYECKOUN M COIMAIbHON HAMPABJICHHOCTH, TPEOYIONIUX B TOM YUCIE U (PU3NUECKUX
3HAHUI;

MHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO Tpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM.

OKonozuueckoe sochnumanue:

OpHUEHTAIIMS Ha TPUMEHEeHNEe (PU3MUECKUX 3HAHUH JIsl pEIIeHUs 3a/1a4 B 00JIacTH
OKpY>Kalolllel cpebl, IIIaHUPOBAHUS OCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH AJIs
OKpY>KaroIlen Cpeibl;

OCO3HaHHE TIO00ATBHOTO XapaKTepa IKOJOTHMYECKUX MPOOIeM U MyTel UX pelIeHus.

Aoanmayus o0yuaroue2oca K U3MEHAIOUWUMCA YCTI08UAM COUUATILHOUL U RPUPOOHOIL CPedbl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUU MPU BHIMOJIHEHUH UCCIIETOBAaHUI U MPOEKTOB (hU3HUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;



MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeSTeIIbHOCTD;
MoTpeOHOCTH B (POPMUPOBAHUHM HOBBIX 3HAHHM, B TOM YHCIIe (HOPMYIUPOBATH

UJeH, TIOHSTHS, THIOTE3bl O (PU3MYECKHX OOBEKTaX U SBJICHHUSIX;

Oco3HaHHE JAe(DUITUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 001aCTH (PH3HKH,
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTpEMIICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AUMOCBSI3H IPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIOIh30BAaHUEM (DU 3UIECKUX 3HAHU;

OLIEHKA CBOUX JICHCTBUH C yUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
JI00aIBHBIX MTOCIIEICTBUMA.

METAINPEJMETHBIE PE3YJIbTATbBI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC I[Cf/iCTBHH

Ba3zoevie nocuueckue oeticmeus:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA OOHEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIIsl 00001LIeHNS U
CpaBHEHUS,

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBaeMBbIX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIIMXCS K (PU3HUE CKUM SBIICHUSM;

BBISIBJIATh IIPUYUHHO-CIIEZICTBEHHBIE CBSI3U NPU U3YYEHUHU (PU3UUECKUX SBJICHUN U POLIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEIYKTUBHBIX U HUHAYKTHUBHBIX YMO3aKIIOUCHHM,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3nuecKoii 3a1auun (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PELIEHHUs, Bbl OOp Hanboee MoAXOAAIIEro ¢ yu€TOM CaMOCTOSTENILHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bazosble uccneoosamenvckue oeiicmeus:

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MIPOBOMTH 10 CAMOCTOATEIHFHO COCTaBIIEHHOMY IUTaHY OMBIT, HECIOKHBINA (hU3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHHUS;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B XO/I€
WCCITIEOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHHS U BEIBOJBI 1O pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOICHHS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIIee pa3BUTHE HU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAX.

Paboma c ungpopmayueii:

MPUMEHSATH pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI PU TIOMCKE U 0TOOpe
MH(}OpMAaLIMY WIN JAaHHBIX C YUETOM IPENJI0OKEHHON yueOHOM pusnueckoit 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENTbHO BBIOMPATh ONTHUMATIbHYIO (JOpMY IpeCcTaBiIeHHUs HHPOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui He CII0KHBIMU CXEMaMHu, InarpaMMaMu, HHON TpaduKoi
U UX KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI y4eOHOTr0o MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PabOT U TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMbI M BHICKa3bIBaTh HIICH,

HAIleJICHHBIE Ha PELICHHE 3a7audl U MOoJAep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTUX YUACTHUKOB JHajiora, 00Hapy>KUBATh
pas3iiniuuc u CXoaCTBO HO3I/ILII/II71; BBIPpAXKATh CBOIO TOUYKY 3PCHUA B YCTHBIX U MMCbMCHHBIX
TEKCTaxX; MyOJIUYHO MPEJICTABIISATH PE3YJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITA
(9KCcTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U HHIUBUAYAILHOW PaOOThI IPH
peleHNH KOHKPETHON (PU3NYECKOi POOIIeMbl;

MIPUHUMATD 1IEJIM COBMECTHOH NI TEILHOCTH, OPraHU30BBIBATH ICHCTBHS O €€ TIOCTHKECHUIO:
pactpenensaTb poiu, 00CyK1aTh IPOIECCH U PE3YIbTaThl COBMECTHOU paboThI; 06001IaTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBITIOJIHSTH CBOIO YacTh pabOTHI, IOCTUTasi KAUECTBEHHOTO PE3YJIbTaTa 0 CBOEMY
HAIPAaBJICHUIO U KOOPJMHUPYS CBOU JICUCTBUS C APYTUMH YICHAMH KOMaH]IbI;

OLICHMBATh KAY€CTBO CBOETO BKJIaJ(a B OO MPOMYKT MO KPUTESPHUSIM, CAMOCTOSTEIILHO
c(OpMYJIUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHUBEpCaIbHBIE PETYIATUBHBIEC 1EHCTBUS

Camoopzauus'auu}l:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU4EOHBIX CUTYaLUsAX, TPEOYIOLIMX AJIS peIIeHUs
(bU3NIEeCKUX 3HAHUH;

OPHEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHATHS pelleHUH (MHIMBUAYAIbHOE, IPUHATHE
pelleHus B IpyMIe, IPUHITHE PEIIEHNU TPYyIIo);

CaMOCTOSITEJIbHO COCTABJIAThH AJITOPUTM pEIIeHUs PU3NUECKOM 3ajauu W MJIaHa
UCCIIEZIOBaHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATH MIpeIaraéMble BApUaHThI PELIEHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonumpons (pegpnexcusn):

JlaBaTh aJICKBaTHYIO OLICHKY CUTYalllu U MpeylaraTh IjaH €€ N3MEHEHHUS,

OOBSICHATh PUYHHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTaTOB JIeATEILHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIOJHEHUS (PU3NYECKOTO
MCCIIEIOBaHMs UJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHUBILINXCS CUTYAlIUH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBUSM.

ImouuonanvHulil UHMEIEKM:

CTaBUTh ce0s Ha MECTO APYyroro 4€jioB€Ka B X01€ Criopa W JUCKYCCHUU Ha HAYYHYIO TCMY,
IIOHUMAaTb MOTHUBBI, HAMEPCHHUA U JIOTUKY APYTroro.

Ilpunamue ceoa u opyaux:

MpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPH pelIeHnH (PU3NUECKUX 3aj1ad WK B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

INPEJIMETHBIE PE3YJIbTATBI



[IpenmerHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE IOJKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

UCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBU)KEHUE aTOMOB M MOJIEKY!I,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACHIIIICHHBIA U
HEHACBIILEHHbIH Map, BIaKHOCTh BO3/lyXa; TEMIIepaTypa, BHYTPEHHSA SHEPrusl, TeIIOBOH
JIBUTATENIb; JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsijl, JJIEKTPUUIECKOE 110JI€, IPOBOJIHUKH U
IUAJIEKTPUKH, TIOCTOSIHHBIHM 31€KTPUUECKUI TOK, MarHUTHOE TOJIE;

pasnuyaTh sSBJICHUS (TEIUIOBOE paclIMpeHue/caTue, TeIonepeiaya, TelIoBOe PaBHOBECHE,
CMauyMBaHME, KalWUIPHbIE SIBIICHUS, HCIIApEHHE, KOHJIEHCALUs, [IJIaBJIEHUE, KPUCTAIIIN3aIHs]
(oTBepaeBaHKE), KUIIEHHUE, TEIUIONEpeada (TEMIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUEHUE);
JIEKTPpU3aLMs Tell, B3aUMOACHCTBUE 3apsAA0B, NEHCTBHS AIIEKTPUUIECKOr0 TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOT'O 10151 HA IPOBOJAHUK C TOKOM,
JIEKTPOMArHUTHAs MHAYKLMS) [0 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (PU3NYECKHUX SBICHHUH B OKpPYXKAIOIIEM MHUpPE, B TOM
yuciie GU3NYECKUe BJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KAaWILISIPHbBIE SIBJICHUS
B IIPUPOJIE, KPUCTAILIBI B IpUpPOE, u3iyueHue CosHua, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHKUE POCHI, TYMaHa, HHEs, CHETa; AIIEKTPHUECKUE SIBICHHS B aTMOCcdepe,
3JIEKTPUUYECTBO JKUBBIX OPraHM3MOB; MarHUTHOE 110JIe 3eMJIH, Apeid Mmoo coB, poJib
MarHMTHOI'O HOJIS AJIs )KU3HU Ha 3emile, OJISIPHOE CUSIHUE; IIPU 3TOM I1EPEBOIUTH
IIPAKTUYECKYIO 3371a4y B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA/IPU3HAKU
(U3NYECKUX SIBICHUIA,

OIMCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHyTPEHHSS SJHEPIHsl, KOJIMYECTBO TEIJIOTHI, yAEIbHAsA
TEIUIOEMKOCTh BEIECTBA, y/eIbHas TEeIUIOTAa IUIaBIeHHUs, YAeIbHas TeIIoTa Napooo-
pa3oBaHus, yeIbHAS TEIUIOTAa CTOPAHHSI TOTLTNBA, KO3 PHUIIMEHT IOJIE3HOT0 JeHCTBUS
TEIUIOBOW MalllMHbI, OTHOCUTEIbHAS BIAKHOCTh BO3/lyXa, JJIEKTPUUYECKUI 3apsij, CHila TOKa,
ANEKTPUYECKOE HAIIPSHKEHUE, COITPOTUBIIEHUE TPOBOJHUKA, YACIbHOE COIPOTUBICHHE
BEIIeCTBa, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOI0 TOKA); MPU ONMMCAHUH NPABUIBHO TPAKTOBATh
($bu3NyYeCcKnil CMBICI UCTIONb3YEMbIX BETUYHNH, 0003HAYEHUS U €AMHULIBI PU3UYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTDH IpaUKU U3y4YE€HHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3HUECKHe ABJICHUS U MPOLECCH, UCIIOIb3YsI OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BELIECTBA, TPUHIIMII
CYNEpIO3UIMHU NoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH Oma Juis
ydacTka Lemu, 3akoH J[xoyins - JIeHla, 3aK0H COXpaHEHHUsl YHEPTUH; IPU 3TOM /1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMChIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHHE;
OO0BACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATH IPUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH 00BsICHEHHE U3 | - 2 JOrM4ecKuX 11aroB ¢ onopoii Ha 1 - 2 u3y4eHHbIX CBOMCTBA
¢bu3nUecKuX sIBICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN; pelaTh pacyéTHbIe
3a/1a4u B 2 - 3 1eHCTBUS, UCIOIb3Ysl 3aKOHBI M (JOPMYJIBL, CBSA3bIBAONINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33J1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISBIISATD
HEJ0CTAaTOK JIaHHBIX JJIsl peLICHUS 3a1a4H, BBIOUPATh 3aKOHBI U POPMYIIbl, HEOOXOUMBIE ISt
e€ peleHust, IPOBOIUTH PACUEThl U CPAaBHUBATH MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUU-
HbI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEHIUTh MPHU MOMOILIH (PU3NYECKHX METOJIOB;
HCIIOJIBb3YS ONKCAaHUE UCCIIEOBAHUS, BBIACIATH IPOBEPSIEMOE IPEAIONI0KEHNE, OLIEHUBATh
IIPaBWJIBHOCTb MOPSsIIKA IPOBEIECHUS NCCIIEJOBAHMSI, IEIAaTh BBIBOIBI,

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUHN WM GU3NYECKUX CBOMUCTB Tell
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIIepaTyphl;



CKOPOCTH TIPOLIECCa OCThIBAHUS/HArPEBAHMSI TP U3IYYECHUH OT IIBETA H3IIy-
YaoLEH/MorIomaoei NoBepXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEpaTyphl
KHUJIKOCTHU U IUIOIIAIN €€ IOBEPXHOCTHU; MIEKTPU3ALIUsS TN U B3aUMOJEHCTBUE AIEKTPUUECKUX
3aps70B; B3aUMOJIECHCTBUE MIOCTOSIHHBIX MArHUTOB, BU3YyaIM3al[isi MATHUTHBIX IIOJIEH
IIOCTOSIHHBIX MarHUTOB; I€WCTBUS MarHUTHOT'O TI0JIS1 HA IPOBOJIHUK C TOKOM, CBOWCTBa
3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTrATENsI TIOCTOSIHHOIO TOKA): (hopMyIupoBaTh
MIpOBEpsEMbIE MPEATIOIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyI0BaHUS;
OIUCBIBATh XOJI OIbITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJHATH NPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BIaKHOCTH BO3/1yXa, CUJIbI
TOKAa, HAIPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOIOBBIX IIPUOOPOB M JaTUYMKOB (PU3HUECKUX
BEJIMYMH; CPABHUBATH PE3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM a0COTIOTHON
IIOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHUE 3aBHCUMOCTH OJJHON (PM3UYECKOM BETHUUHBI OT IPYToi ¢
UCIOJIb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb COIIPOTHBIICHHS IPOBOIHUKA OT €r0
JUIMHBI, IIJIOLA/I MTONEPEYHOI0 CEYEHUS U YIEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA; CHJIBI TOKA, MAYILErO Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE;
UCCIIEIOBAaHKE MIOCIIEI0BATENBHOTO U APAJLIEIBHOTO COEAUHEHNUI IPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BAHUE, COOUPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIEAYs
MPEUIOKEHHOMY TUTaHY, (PUKCHPOBATh PE3YIbTATHI MOTYYCHHOHN 3aBHCUMOCTH B BHJIE TaOJIHUIL
U rpadUKoOB, A€1aTh BBIBOABI 110 pe3yJbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BETMUMH (yIeIbHAs TETUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHHUE ITPOBOIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA): MJIAHUPOBAThH
U3MepeHusi, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs IIPEII0KEHHON HHCTPYKLINH,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0Ir01aTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
XapaKTepu30BaTh NPUHLUIBI IEHCTBUSI U3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOPOM Ha UX ONHKCaHUs (B TOM YUCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, TapoBast
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUHK IEKTPHUUECKON IHEPIUH, FTEKTPOOCBETUTEIbHbIE
npuOOpPHI, HArpeBaTEIbHBIE JEKTPONPUOOPHI (IPUMEPHI), STEKTPUIECKUE TPETOXPAHUTEIH;
3JIEKTPOMArHUT, AIEKTPOABUraTeNlb MOCTOSHHOTO TOKA), UCIOJIb3Yys 3HaHUS O CBOMCTBaX
(bu3nyecKuX sIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTENbHBIE IPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTeNlb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI
ANEKTPUYECKUX LIEeTIeH C MMOCIe0BaTEeIbHBIM U NapaJUIeIbHBIM COEIMHEHNEM 3JIEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

MIPUBOJIUTH PUMEPBI/HAXOIUTh HHPOPMAIIHIO O IPUMEpPaxX NMPAKTUYECKOTO UCIIOJIb30BAHUS
¢bu3nyecKkrux 3HaHUH B MOBCETHEBHOM JKU3HU AJIs oOecrieueHus: 0e30MacHOCTH MpU
oOpallleHuu ¢ MpudopamMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MOBEACHHUS B OKpYXKarollel cpee;

OCYILIECTBIATh IMOUCK HMHOpMaMKM (U3NYECKOTO COAepKaHus B ceTu MHTepHeT, Ha
OCHOBE UMEIOIINXCS 3HAHUU U IIYTEM CPAaBHEHUS JOIOJHUTENBHBIX HCTOUHUKOB BBIIEIATh
nH(pOpMaIIKIO, KOTOpas SABJISETCS MPOTUBOPEUYNBOI MITM MOXKET ObITh HEJOCTOBEPHOM;
WCIOJIb30BATh MPH BBHINOIHEHUU YUEOHBIX 3a/laHUH HAyYHO-TIONYJISIPHYIO JTUTEPATypy
(bu3MYECKOTO CojiepKaHus, CIIPaBOUHbIE MaTepUalibl, pecypchbl ceTu HTepHeT; BiIaieTh
npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHbIE MMCbMEHHbIE U KpaTKHE YCTHBIE COOOIIEeHus, 060011ast HH(OpMAIIHIO
13 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJAEPKaHuUs, B TOM YHCIIE MMYyOJINYHO MPEICTABIATh
pe3yJIbTaThl IPOEKTHOM WIIM HMCCIIEA0BATEIBCKON IEATEIBHOCTH; IPH 3TOM IPAaMOTHO
WCIOJIb30BaTh N3YYEHHBIN MOHATUIHBIN annapaT Kypca GU3NKH, CONPOBOXKIATh BHICTYIIIEHUE
MPE3EHTALIUEN;



IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIICAOBAHUH (PU3MUECKUX MPOIIECCOB paclpeieniTh
00513aHHOCTH B I'pYIIIIE B COOTBETCTBUHU C MIOCTABJICHHBIMH 3a/lauaMu, CIEIUTh 3a
BBITTOJIHEHUEM IUTaHA ICHCTBHIA U KOPPEKTUPOBATH €T0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIH
BKJIaJ] B I€ATEIbHOCTD I'PYIIIIBI; BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, POSIBIISIS
TOTOBHOCTb Pa3pemaTh KOH(DIUKTHI.



Nzyuenne pu3nku B 9 Kilacce HampaBiIeHO Ha JOCTHKEHHE OOYYaroIIMMUCS JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS y4eOHOT0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuomuttecxoe 60CIIUTAHHUC:

MPOSIBJICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UUECKOiM

HayKU;
[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX (DU3HUKOB.

I"pa.m’daucxoe u 0yxosn0-upaecmeenn0e eocnumanue:

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B OGCY)KI[GHI/II/I O6IJ.I€CTBCHHO-3H3‘-II/IMBIX 1 3TUYCCKHUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,I[OCTI/I}KCHI/Iﬁ (bI/ISI/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOFO.

Icmemuueckoe éocnumanue:

BOCIPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

llermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHUE IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,
pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1€ TEIIbHOCTH.

Dopmuposanue Kyibmyput 300p08b3 U IMOYUOHALHOZO ONAZONONYYUUA:

OCO3HaHHWE IIEHHOCTHU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HaBBIKA pedieKCHH, MpU3HAHUE CBOETO ITpaBa Ha OMMOKY U TAaKOTO Ke
1paBa y Ipyroro 4ejioBeka.

Tpyooeoe éocnumanue:

aKTUBHOE Y4acTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJbI, TOPOJa, Kpas)
TEXHOJIOTHYECKOUN M COIMAIbHON HAMPABJICHHOCTH, TPEOYIONIUX B TOM YUCIE U (PU3NUECKUX
3HAHUI;

WHTEpEC K MPaKTUYECKOMY HM3YUYEeHHIO TpodeccHii, CBsI3aHHBIX C (PU3UKOM.

OKonozuueckoe sochnumanue:

OpHUEHTAIIMS Ha TPUMEHEeHNEe (PU3MUECKUX 3HAHUH JIsl pEIIeHUs 3a/1a4 B 00JIacTH
OKpY>Kalolllel cpebl, IIIaHUPOBAHUS OCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH AJIs
OKpY>KaroIlen Cpeibl;

OCO3HaHHE TIO00ATBHOTO XapaKTepa IKOJIOTHMYECKUX MPOOIeM U MyTel UX pelieHus.

Aoanmayus o0yuaroue2oca K U3MEHAIOUWUMCA YCTI08UAM COUUATILHOUL U RPUPOOHOIL CPedbl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUU MPU BHIMOJIHEHUH UCCIIETOBAaHUI U MPOEKTOB (hU3HUECKOI
HAIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeSATeIIbHOCTD;
MoTpeOHOCTH B (POPMUPOBAHUHM HOBBIX 3HAHHM, B TOM YHCIIe (HOPMYIUPOBATH

UJeH, TIOHSTHS, THIOTE3bl O (PU3MYECKHX OOBEKTaX U SBJICHHUSIX;

oco3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTpEMIICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AUMOCBSI3H IPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIOIh30BAaHUEM (DU 3UIECKUX 3HAHU;

OLIEHKA CBOUX JICHCTBUH C y4ETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX
JI00aIBHBIX MTOCIIEICTBUMA.

METAINPEJMETHBIE PE3YJIbTATbBI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC I[Cf/iCTBHH

Ba3zoevie nocuueckue oeticmeus:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA OOHEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIIsl 00001LIeHNS U
CpaBHEHUS,

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBaeMBbIX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIIMXCS K (PU3HUE CKUM SBIICHUSM;

BBISIBJIATh IIPUYUHHO-CIICZICTBEHHBIE CBSI3U MPU U3Y4YEHUU (PU3NUECKUX SBJICHUN U MPOLIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEIYKTUBHBIX U HHAYKTHUBHBIX YMO3aKIIOUECHHH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3nuecKoii 3a1auun (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PELIEHHUs, Bbl OOp Hanbosee MoAXOIAIIEro ¢ yu€TOM CaMOCTOSATENILHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bazosble uccneoosamenvckue oeiicmeus:

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MIPOBOMTH [0 CAMOCTOATEIHFHO COCTaBIIEHHOMY IUIaHY OMBIT, HECIOKHBINA (hU3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UUECKOTO SBJICHHUS;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B XO/I€
WCCITIEOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHHS U BEIBOJBI 1O pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATH BO3MOXKHOE JalbHEIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAX.

Paboma c ungpopmayueii:

MPUMEHSATH pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI IIPH MOMCKE U 0TOOpE
nH(}OPMAaLIUY WIH JaHHBIX C YUETOM IMPEATIOKEHHON yueOHOM pusnueckoi 3aaauu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENTbHO BBIOMPATh ONTHUMAIBHYIO (JOpMY IpeACcTaBiIeHUs HHPOPMALIUU U
WJUTIOCTPUPOBATH PelIaeMble 3a7jaui HE CII0KHBIMU CXEMaMHU, IMarpaMMaMi, HHOU rpadukoi
U UX KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI y4eOHOTr0o MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PabOT U TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1aeMOW TEMbI U BHICKa3bIBaTh HIICH,

HAIleJICHHBIE Ha PELICHHE 3a7audl U MOoJAep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTUX YUACTHUKOB JHajiora, 00Hapy>KUBATh
pas3iiniuuc u CXoaCTBO HO3I/ILII/II71; BBIPpAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX
TEKCTaX; MyOJIUYHO MPEJICTABIISATH PE3YJIbTAThl BHITOIHEHHOTO (PU3HUYECKOTO OIbITa
(9KCcTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U HHIUBUAYAILHOW PaOOThI IPH
pelIeHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

MIPUHUMATH 1IEJI COBMECTHOM JIEATEIILHOCTH, OPTaHU30BbIBATH JCUCTBHS 10 €€ JTOCTHKCHHUIO:
pactpenensaTb poiu, 00CyK1aTh IPOIECCH U PE3YIbTaThl COBMECTHOU paboThI; 06001IaTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBITIOJIHSTH CBOIO YacTh pabOTBHI, IOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJMHHUPYS CBOU JICW CTBHSI C IPYTUMHU WICHAMU KOMaH/IbI;

OLICHMBATh KAY€CTBO CBOETO BKJIaJ(a B OO MPOMYKT MO KPUTESPHUSIM, CAMOCTOSTEIILHO
c(OpMYJIUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

yHI/IBepCEU'ILHbIe PEryJIsITUBHBIC JEUCTBUS

Camoopzauuxauu}l:

BBISIBIISATH TIPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CHTYalUsAX, TPEOYIOUINX ISl pEIICHUS
(bu3nuecKUX 3HAHUI;

OpPUEHTUPOBATHCS B PA3JIMUYHBIX [10AX0/1aX MPUHATHUS pEeLIeHUH (MHAUBUyaJIbHOE, IPUHSITHE
pellieHus B TpyMIe, IPUHITHE PEIICHUH TPYIIoil);

CaMOCTOSITEITFHO COCTABJIATH AJITOPUTM PEIICHUsT PU3UIECKON 3a/1a4M WM TIIaHa
UCCIIEIOBaHMS ¢ YYETOM MUMEIOLIMXCS pECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IPEJIaracMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIeHHE.

Camokonumpons (penexcusn):

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllUH U MpeIaraTh IlaH €€ U3MEHEHHS;

OOBSACHATH NPUYMHBI JOCTHXKEHUS (HEAOCTHKEHNUS) pe3yNbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD (B TOM YHCIIE B XOJ BHIIIOJIHEHUS (PU3MUECKOTO
MCCIIEIOBAHMSI UJIM MTPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBIINXCS CUTYaIUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSAM.

DMOUUOHALHBLIL UHMELIEK:

CTaBUTb ce0s1 HA MECTO JIPYrOro 4elIoBeKa B X0JI€ CIIOpa WM IUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceos u opyzux:

MIPU3HABATH CBOE MPaBO HA OMIMOKY MPU pelIeHnH (PU3NIECKUX 3a/1a4 WIK B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBO JIPYroro.



INPEJMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00y4aroImuxcst yMEHUH:

UCIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKA, TPAEKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHHUYECKOTO ABIKEHHUS, Aeopmanus (ynpyras, IiacTu4ueckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M NEPErPy3KH; LIEHTP TsXKE CTH; A0COIIOTHO
TBEPIOE TEJO, IICHTP THKECTU TBEPAOTO TeJIa, PABHOBECHE; MEXaHUUECKUE KOJIeOaHHs U
BOJIHBI, 3BYK, HH(PA3 BYK U YJIbTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJIHBI, LLIKAJIA 3JIEKTPO-
MarHMTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEK TPbI UCITYCKAHUS U
MOTJIOIIEHUS; albda, OeTa 1 raMMa-u3Iy4eHus, H30TOIIbI, SiZepHasi SHEPreTHKA;

pas3nuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOHOE MaJICHNE TEJl, PABHOMEPHOE
JBYDKEHUE 110 OKPY>KHOCTH, B3aUMO/JICHCTBHE TEJI, pEAKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOe
JBIKEHUE (3aTyXarolIUe U BRIHYXJACHHBIC KOJIeOaHus1), p€30HAHC, BOJIHOBOE JIBH)KEHHE,
OTpa’KEeHHE 3BYKa, PSIMOJIMHENHOE PaCIpOCTpaHEHUE, OTPAXKEHUE U IIPEIOMIIEHUE CBETa,
[I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJI0ro CBETa B CIEKTP U CI0KEHUE
CIEKTPAJIbHBIX 1IBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAS PAJUOAKTUBHOCTh, BOSHUKHOBEHHE
JIMHENYaToro CreKTpa U3Iy4eHHs ) 10 ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DM3NYECKHUX SBICHHI B OKpYXKalOIIeM MHpE (B TOM
yucie Gpusnyeckue sBJICHHUS B IPUPOE: IPUIUBBI U OTJIUBBIL, ABMKeHHE TulaHeT COMHEYHOH
CUCTEMBbI, pEaKTUBHOE JIBU’KEHUE JKUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB KUBOTHBIMH,
3eMJIeTpsICeHUe, CeiCMUUYECKIE BOJIHBI, IlyHaMH, 3X0, LIBETa TeJ, ONTUYECKUE SBICHUS B
pUpoJie, OMOIOTUYECKOE IEHCTBHE BUAUMOTO, YIbTPA(HOIECTOBOTO U PEHTTEHOBCKOTO
U3Jy4EeHUI; €CTeCTBEHHbIN palnOaKTUBHBINA (POH, KOCMUYECKHE JIy4H, paJHOaKTUBHOE
U3JIy4yeHUe NPUPOJHBIX MUHEPAJIOB; IEHCTBUE PaAMOAKTUBHbBIX U3JIyU€HUN Ha OPraHU3M Ye-
JIOBEKA), IPH 3TOM NEPEBOUTH IPAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIIEIATh CyLLIECTBEHHBIE
CBOWCTBA/TpU3HAKN (PU3UUECKUX SBICHHIA;

OIMCHIBATh U3yUEHHBIE CBOMCTBA Te U (PM3NYECKUE SBJICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (CPEeIHSAS U MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKEHUU,
YCKOpEHHE, IEPEMEILEHHUE, ITYTh, YIIIOBask CKOPOCTb, CUJla TPEHUS, CHJIa YIIPYTOCTH, CUja
TSYKECTH, YCKOpEeHUe CBOOOIHOTO Ma/IeHus, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIBI,
MeXaHu4eckasi paboTa U MOLTHOCTb, OTEHIMATIbHAS SHEPT U TeJla, TOAHATOrO Hajl
MTOBEPXHOCTHIO 3€MJIU, IOTEHIIMAJIbHAS SHEPTUS CHKATOM NMPYKUHBI, KHHETUYECKasi YIHEPIUs,
MOJTHAsi MEXaHWYeCKasl YHEPTUs, IEPHO U 4acToTa KojaeOaHH, AJTMHA BOJIHBI, TPOMKOCTb
3BYyKa U BbICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeJb MIPEIOMIIEHUS CPEJIbl); IPH OMUCAHUH
MIPABUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYUH, 0003HAUEHHS U
€IMHUILIBI PU3NYECKUX BETUYHH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO
BEJIMYMHY C JJPYTUMH BETMYUHAMH, CTPOUTH I'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUS U NMPOLIECCHI, UCIOIb3YsI 3aKOH
COXPAaHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUII CYNEPIIO3UIIMH CUJT, TPUHIIMIL
OTHOCUTENbHOCTH ["anues, 3akoHbl Hpr0TOHA, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOHBI
OTpaXKeHUS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUs 3aps10BOT0 U MaCCOBOT'O YUCEII IIPU
SJICPHBIX peakIUsIX; IPU 3TOM JlaBaTh CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aIIMCHIBATh €TI0
MaTeMaTHYeCKOe BhIPAKECHHUE;

OOBSICHATH (PM3UUECKUE MPOLIECCHl M CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISABIATh IPUYUHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX LIaroB ¢ OMOpPOoi Ha 2—3 M3yUeHHBIX CBOMCTBA
(bu3NYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;



pelars pacuéTHbIE 3aa4u (ONUPAIOLINECS Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCIIOJIb3YS
3aKOHBI U (POPMYJIBL, CBSA3bIBAIOILNE (PU3NUECKUE BETUUNHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJ]auy 3aIKMChIBaTh KPATKOE YCIOBUE, BHISIBIATH HEIOCTAIONINE WM U30BITOYHBIC TAaHHBIE,
BbIOMPATH 3aKOHBI U (HOPMYJIbl, HEOOXOJUMBIE [T PELICHUS, IPOBOJUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUNHBL;

pacro3HaBaTh [IPOOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPHU MOMOLIH (PU3NYECKUX METOJIOB;
HCIIOJIb3YS ONMCAaHUE UCCIIEOBAHMNS, BBIACIATH IPOBEPSIEMOE IIPEAIONI0KEHNE, OLIEHUBATh
IIPABUIIBHOCTb MOPsKA IPOBEJCHUS UCCIIEA0BAHMS, J€aTh BBIBO/IbI, HHTEPIIPETUPOBAThH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOAEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa HploTOHA, 3aK0OHa COXpaHEHUs SHEPTUN; 3aBUCUMOCTh IIEpUo/ia
KoJIeOaHUH NPYKUHHOI'O MaATHUKA OT Macchl Ipy3a U KECTKOCTH IPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYbl MaJIbIX KOJIeOaHMIA; MPsIMOIIH-

HeilHOe paclpoCTpaHEHHE CBeTa, pasjiokeHHe Oesoro cmera

B CIEKTpP; M3Y4YEHHE CBOICTB HM300pa’K€HUS B IIJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
peaMeTa B coouparollel JInH3e; HaOIt0IeH!e CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
M3IYy4YEHHs1): CAMOCTOSITEIIHHO COOMPAaTh YCTAHOBKY M3 H30BITOYHOTO HAOOpa 000pyIOBAHHUS;
OIUCBIBATh XOJI OIBITA U €r0 Pe3yJIbTaThl, HOPMyIHUpPOBaTh BHIBOJIBI;

IIPOBOAUTH IPU HEOOXOAUMOCTH CEPUIO IIPSIMBIX U3MEPEHUH, OIIpEIENsis CpeAHEE 3HAUEHUE
u3MepsieMoi BenuunHbI (POKYCHOE paccTOsTHUE COOMparolei JIMH3bI); 000CHOBBIBATH BHIOOD
croco0a U3MepeHus/M3MEePUTEIILHOTO TIPUOOpa;

IIPOBOJIUTH UCCIIEZIOBAHUE 3aBUCUMOCTEH (DPM3MYECKMX BEJIUYUH C UCIOJIb30BAHUEM IMPSIMBIX
M3MEpEeHU# (3aBUCUMOCTH ITYTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3
HayvalbHOM CKOPOCTH; IeproJia KojJeOaHU MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHbI HUTH;
3aBUCHMOCTH YIJla OTpa)KeHUs CBETA OT yIJia NMaJeHUs U yria MpeIoMIIeHHs OT yria
[1a/IeHus): IJIAaHUPOBATh UCCIIE0BAHUE, CAMOCTOSATENIBHO COOUPATh YCTAaHOBKY, (PUKCHPOBATh
pe3yJIbTaThl MTOJIyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJIE TAOIUL U IPapUKOB,
Jies1aTh BBIBOJIbI 110 PE3YJIbTAaTaM UCCIIC0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMYMH (CPEIHSS CKOPOCTh H YCKOPEHUE
TeJa Ipy PaBHOYCKOPEHHOM JIBU )KEHUH, YCKOPEHHE CBOOOTHOTO MaIeHUs], KECTKOCTh
MPYXUHBI, KOOPPUIUEHT TPEHUs CKOJBXEHUs, MeXaHWdyeckas padoTa U MOIIHOCTH,
4acToTa M NMepuo KouebaHnit MaTeMaTHYeCKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKast
cui1a coOuparoIiel JTUH3bL, PaIUOAKTUBHBIN (JOH): MIAaHUPOBATh U3MEPEHUS; COOUPATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, Cleys NPeAT0oKEHHON
WHCTPYKIIWHW; BEIYUCIISATH 3HAYCHUE BEIMYMHBI U aHATM3UPOBATH MTOJIYYCHHBIE PE3YIIbTATHI C
Y4€TOM 3aJJaHHOU MTOTPELIHOCTH U3MEPEHU;

co0roAaTh MpaBuiia TEXHUKU 0€30M1aCHOCTU IpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;
pa3nuyaTh OCHOBHBIE PU3HAKU MU3YUYEHHBIX (PU3MUECKUX MOJIENeN: MaTepraabHas TOUKa,
a0COIIOTHO TBEPIOE TEJI0, TOUEUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH34, [UTaHEeTapHast
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO $171pa;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHSI W3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB C
OIIOPO Ha UX OMHUCAHUSA (B TOM YHCJIE: CIUAOMETP, JaTYUKHU MOJI0XKEHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToarmapar, ONTUYECKUE CBETOBOIBI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), NCIOb3ys 3HaHUS O CBOMCTBAX (PU3NYECKUX
SIBIIGHUN ¥ HEOOXO0AUMbIe (PU3NYEeCKre 3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YUYE€HHBIX TEXHHUECKUX YCTPOMCTB,
M3MEPUTENIbHBIX TPHUOOPOB M TEXHOJOTUYECKUX MTPOLIECCOB MPHU PELICHUH yueOHO--
MPAKTUYECKHX 33/1a4; ONTHYECKHE CXEMBbI [T TOCTPOCHHSI N300pakeHU B IUIOCKOM 3epKalie
1 cOOMparoIIel TNH3E;

MPUBOANUTE MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEpPaX MPAKTHUECKOTO UCTIONb30BAHUS
(bu3MYecKrX 3HaHUH B MOBCEAHEBHOM KU3HU 7151 00ecrieueHns 6€e30MacHOCTH pu



oOpartiieHuu ¢ MpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHECHHs 3I0POBbS U
cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYIKaIOIIEH cpejie;

OCYIIECTBISATh MOUCK HH(OpManuu (PU3HMIECKOTo coaepkanus B cetu HTepHeT,
CaMOCTOATENILHO (hOPMYJIUPYS MIOMCKOBBINA 3aIIPOC, HAXOIUTh ITYTH ONPECICHHS
JOCTOBEPHOCTH MOJYYCHHON MH(POPMAIINH Ha OCHOBE UMEIOIINXCS 3HAHUN U JIOTIOJTHUTEITh-
HBIX HCTOYHHUKOB;

WCIOJIb30BaTh IIPH BHITIOJTHEHUH YI€OHBIX 3aaHH HAYYHO-TIOMYJISIPHYIO TUTEPATYPY
(hbU3UIECKOTO conlep KaHusl, CIPAaBOYHbBIE MaTEpHaJIbl, pecypchl ceTu IHTepHET; BIaaeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIK U3 OAHON 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOICHHSI HA OCHOBE MH(POPMAITUH U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COMIePKaHUs, TYOJIUYHO MPECTABIATh PE3YIbTAaThI
MIPOEKTHOM HIIM UCCIIEJIOBATEIBCKOM IEATEIHPHOCTH; TIPU 3TOM I'PAMOTHO MCTIOIb30BaTh
M3y4YEHHBIN TOHATHUHHBINA alllapaT U3y4aeMoro pasjena GU3uKu U COpOBOXKIAThH
BBICTYIUIEHHE IIPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 Knacce
Ne | HammenoBanue |KosamndecTBo 4acoB Buanl nesreanbHOCTH Buabl, gopmbl | DiIeKTPOHHBIE
1/ | pa3aejioB U TeM KOHTPOJIA (undgposbie)
nporpamMmbl BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE 0BpasoBaTeNbHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. dusuka u eé pob B no3HaHNM OKpY:KaWIEro MUpa
1.1, | Pusuka —mHaykao |2 0 1 BersiBrienue pa3nuyuii My | Y CTHBIH http://www.fizika.ru/
fipapoAe (bU3NIECKUMU U OIpoc; https://college.ru/fizika/
XHUMHUYECKUMU [Mucemennsnii | http://www.physics-
npespauienusimu (MC — KOHTpOJIb; regelman.com/
XUMHS); [TpakTudeckast
PacniosnaBanue u pabora;
knaccudukanus ¢puznueckux | TectupoBanue;
SIBIICHHUI: MEXaHUYECKHUX,
TEIUIOBBIX, DIEKTPUIECKUX,
MarHUTHBIX U CBETOBBIX;
HaGnronenue u onucanue
(bu3NYECKUX SIBICHUN;
1.2. | Pusuveckue 2 0 1 OnpezencHue 1CHBI IeIeHUsT | Y CTHBIH http://lwww.fizika.ru/
BEHHHbL IIKAJIBl U3MEPUTETHEHOTO ompoc; https://college.ru/fizika/
npubopa; [Mucemennsiii | http://www.physics-
W3mepenne TMHEHHBIX KOHTPOJIb; regelman.com/
pa3smMepoB Tel U [TpakTudeckast
IIPOMEKYTKOB BPEMEHH C pabora;
y4E€TOM MOTIPELIHOCTEM; TectupoBanue;

N3mepenne o6bpéma
KHUJIKOCTH U TBEPIOTO TENA;




N3mepenue remMneparypsl
IPY IOMOILH KUAKOCTHOTO
TEPMOMETPA U AATYUKA
TeMIIepaTyphl;
BelnnonHeHne TBOpUECKUX
3aJJaHU TI0 TIOUCKY
CI0COO0B U3MEpEHUs
HEKOTOPBIX (PU3NUECKUX
XapaKTEpUCTHK, HAIPUMED
pa3mMepoB MasbIX 00BEKTOB
(BoJIOC, MPOBOJIOKA),
yJalnE€HHBIX O0OBEKTOB,
OO0JIBIINX PACCTOSHUH,
MaJIbIX IPOMEXYTKOB
BpemeHu. O0cyxaeHue
IpeJIaraéMblx CriocoO0B;

1.3

EcrecTBeHHO-
Hay4YHbIH METO/,
NO3HAHUSA

BrinBmxkenne runores,
OOBSCHSIONINX MPOCTHIE
SIBJICHHSI, HATIPUMEP:—
MOYEeMY OCTaHaBIMBAETCS
JIBIDKYIIIEECS 110
TOPU30HTAJIBHOU
MMOBEPXHOCTHU TEJIO;—
MOYEMY B KapKyIO MOTOy B
CBETJION OJIEXK/IC
MPOXJIATHEM, UEM B TEMHOW;
[Ipennoxenue crnoco6oB
MIPOBEPKU TUIIOTE3.;
[IpoBenenue ucciaeqoBaHus
0 MPOBEPKe KaKoi 160
TUTIOTE3bI, HAIPUMED:

YcTHBI
OIIpOC;
[TnceMeHHbII
KOHTpOJIb;
KoHntponbnas
pabora;

3auer;
IIpaxTnueckas
pabora;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




JaTbHOCTH MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIe, YeM OOJIBIIE
BBICOTA ITYCKa,
ITocTpoenue npocrenmmx
Mojenen pu3ndecKux
ABJIEHUH (B BUJI€ PUCYHKOB
WM CXEM), HallpUMep
najieHue MpPeIMeTa;
MNPSIMOJIMHENHOE
pacmpocTpaHeHUE CBETa;

Hroro no pasacity
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Pasnen 2. IleppoHavyasnbHbIe CBeleHUS O CTPOCHUH BellecTBa

2.1. | Ctpoenue Bemecrsa | | 0 1 Habmronenue u YcTHBIHI http://www.fizika.ru/
MHTEPIIPETAINs OIBITOB, 0I1poc; https://college.ru/fizika/
CBUJICTEILCTBYIOIIUX 00 [Mucemennsiii | http://www.physics-
ATOMHO-MOJIEKYIISIPHOM KOHTPOJIB; regelman.com/
CTPOCHHH BelecTBa: ONbIThl | [IpakTudeckas
C pacTBOPEHUEM PA3IMYHBIX | paborTa;
BEILIECTB B BOJIC;
OneHka pa3MepoB aTOMOB H
MOJIEKYJI C UCTIOJIb30BAHUEM
¢dororpaduit, mosryueHHbIX
Ha aTOMHOM CHJIOBOM
mukpockore (ACM);
Onpenenenne pa3MepoB
MalIbIX Tell;

2.2. | Asmxenne u 2 0 1 HaGmoienue u oObsicHeHne | Y CTHBIM http://lwww.fizika.ru/

B3auMMO/JelcTBUE




4acTUL, BellecTBa OpPOYHOBCKOTO JBM)KEHHUS U | OTIPOC; https://college.ru/fizika/
sBIcHUS TUY3HH; [Mucemennsiii | http://www.physics-
[TpoBeneHue 1 OOBICHEHUE | KOHTPOJIB; regelman.com/
OIIBITOB IO HAOJIIOJICHUIO [pakTrueckas
TEIIOBOTO PACIIMPEHHUS pabora;
rasos; TectupoBanue;
ITpoBenenue u 00bsACHEHUE
OIBITOB 10 OOHAPYKEHHIO
CHJI MOJICKYJISIPHOT'O
NPUTSDKCHUS U
OTTAJIKUBAHUS;

2.3. | ArperaTHbie Onwucanue (¢ Y CTHBIH http://www.fizika.ru/

CB(;;FZ:THBT UCIIOJIb30BAHUEM TIPOCTHIX 0I1poc; https://college.ru/fizika/
MO/IEIIEi) OCHOBHBIX [Mucemennsiii | http://www.physics-
pa3IuYMii B CTPOCHUH Ta30B, | KOHTPOJIb; regelman.com/
JKUJIKOCTEN U TBEPIBIX TEI; IIpakTnueckas
OO0BsicHeHHnE MaJoi pabora;
CKUMaeMocTH xuakocteid 1 | TectupoBanue;

TBEPBIX TEJ, OOIBIION
C)KMMaeMOCTH Ta30B;
OO0ObsicHEeHHE COXpaHEHUS
dbopMBbI TBEPABIX TET U
TEKY4eCTH KHUJIKOCTH;
[TpoBeneHne ONBITOB,
JTIOKA3bIBAIONINX, YTO B
TBEPOM COCTOSTHUM BO/IBI
YaCTHIIBI HAXOJISTCS B
CpeIHeM Jajblie APYT OT
npyra (TUIOTHOCTh MEHBIIIE),
9YeM B KUIKOM;
VYcraHoBIE€HNE B3aUMOCBSI3U




MEXy OCOOCHHOCTSIMHU
arperaTHbIX COCTOSIHUN BOJIBI
U CYILIECTBOBAHUEM BOIHBIX
opranuzmoB (MC —
Ouosnorus, reorpadus);

Hroro no pasacity
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Pasnen 3. JlBU>KeHue ¥ B3aUMO/JEeNCTBUE TeJl

3.1. | Mexannyeckoe 3 0 Hccnenosanne VYcTHBIH http://lwww.fizika.ru/
ABIDKEHUE PaBHOMEPHOTO JABMKEHHUS H | OIIPOC; https://college.ru/fizika/
ornpenenenue ero npusHakos; | [Tucemennsiii | http://www.physics-
Hab6aronenue KOHTPOJIb, regelman.com/
HEpaBHOMEPHOTO JBIKeHus: | [IpakTuyeckas
U ONpeJiesICHHe ero OTIINYKi | paboTa,;
OT paBHOMEpHOTO JBMKeHHs; | TecTupoBaHue;
Pemenue 3amay Ha
OIpEe/ICTICHUE MTyTH, CKOPOCTH
¥ BPEMEHH PaBHOMEPHOTO
JIBYDKCHHS
Ananu3 rpagukoB
3aBUCHMOCTH ITyTH U
CKOPOCTH OT BPEMEHH;
3.2. | Uuepuus, macca, 4 1 OO®bsicHeHHE U Y CTHBIH http://www.fizika.ru/
frioTHOCTR IIPOTHO3UPOBAHUE SBJICHUH, | OMPOC; https://college.ru/fizika/
00yclioBNeHHBIX uHepiyed, | [lucemennsiit | http://www.physics-
HalpHMep: YTO IPOUCXOIUT | KOHTPOIIb; regelman.com/
IPU TOPMOXKCHUH WA KontponbpHas
PE3KOM MaHEBpe pabora;
aBTOMOOWJIS, TOYEMY 3auer;




HEBO3MO>KHO MI'HOBEHHO
IIPEKPATUTh ABUKEHUE HA
BEJIOCUIIE/IC WJIU CAMOKATE U
T. 1.;

[IpoBenenue u ananus
OIBITOB, JEMOHCTPUPYIOLIUX
M3MEHEHUE CKOPOCTHU
JBUJKEHHUS TEJla B PE3YJIbTATE
JICHCTBHSI HA HETO IPYTUX
Te.;

Pemenue 3anau Ha
OIpe/IeJIEHUE MAcChl Tela,
ero o0bEMa M IIIOTHOCTH;
[IpoBenenue u ananus
OTBITOB, JIEMOHCTPUPYIOIINX
3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJia OT €r0 MacChl
MIPU B3aMMOJICHCTBUU TeIl.
N3mepenne maccel Tena
pa3IMYHBIMH CIIOCO0aMU;
Ornpenenenne mIoTHOCTU
TeJa B pe3yJibTare
WU3MEPEHHS €r0 MaCChl
00BEMa;

[IpakTnueckas
pabora;
TectupoBanue;

3.3.

Custa. Buapl cun
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N3ydenune B3auMoIeicTBUS
KaK IPUYUHBI U3MEHEHUS
CKOPOCTH T€JIa UJIH €TO
negopmanuy;

Onucanue peanbHbIX
CUTYallMi B3aUMOJCHCTBUSA
TEJ C TIOMOIIBIO MOJIC/IEH, B

YcTHbIN
OTpoc;
[TucemeHHbIM
KOHTpOJIb;
KoHnTtponbHas
pabora;
3ayer;

http://www.fizika.ru/
https://college.ru/fizika/
http://lwww.physics-
regelman.com/




KOTOPBIX BBOAUTCS IOHITHE
U U300pakeHNe CUIIbI;
N3ydenue cuibl ypyrocTu.
HccnenoBanue 3aBUCUMOCTH
CHUJIBI YIIPYTOCTHU OT
YAJTUHEHUS] PE3UHOBOTO
LIHYpa WM NPYKUHBI(C
MOCTpOeHHEM Ipaduka);
AHanIu3 IpakTUYECKUX
CUTYallui, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIbI
yIpyrocTH (ympyroctb Msua,
KpPOCCOBOK, BETOK JIepeBa U
Ap.);

AHanu3 IpakTUYECKUX
CUTYallui, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CUIIBI
ynpyrocTtH (ynpyroctb Msya,
KpPOCCOBOK, BETOK JiepeBa U
ap.);

AHanu3 cuTyanui,
CBSI3aHHBIX C SIBJIICHUEM
taroteHusi. OObsICHEHUE
OpOUTANBHOTO JBU)KEHUS
IUTAHET C UCTOJIb30BaHUEM
ABJICHUS TATOTEHUS U 3aKOHA
unepunu (MC —
ACTPOHOMHS). ;

N3mepenue Beca Tena ¢
MIOMOUIbIO AUHAMOMETPA.
O6ocHoBaHMe 3TOro crocoda
WU3MEpEHMS;

AHaM3 1 MOJIETTUPOBAHNE

[IpakTnueckas
pabora;
TectupoBanue;




SIBJICHUS] HEBECOMOCTH;
DKCIIEPUMEHTAIBHOE
MOJIy4eHHUE TpaBUiIa
CJIOKEHUS CHUJI,
HaIpaBJIEHHBIX BI0Jb OJTHOMN
npsamoit. OnpeaeneHue
BEJIUYUHBI
PaBHOJECHCTBYIOLIEH CUII;
N3yuenue cuisl TpeHUs
CKOJIBXKEHUS U CUJIbl TPEHUS
MTOKOSI;

HccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT Beca TeJla U
CBOMCTB TPYLLUXCS
ITIOBEPXHOCTEH;

Pemenne 3agau c
WCIIOJIB30BaHUEM (POPMYIT
JUISL pacuéTa CUIIbI TAKECTH,
CHUJIBI YIIPYTOCTH, CHJIBI
TPEHUS;

Hroro no pazneny
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Pasznen 4. faBnenne TBEP/bIX TeJl, ’)KUAKOCTEN U ra3oB

4.1.

JaBieHue.
Ilepeaaya gaBieHus
TBEPABIMH TeJIaMH,
XKUJIKOCTAMM U
rasamMu

3

0

Ananus 1 00bICHEHHE
OIIBITOB M MPAKTHYECKUX
CHUTYAIIHii, B KOTOPBIX
MIPOSIBIISICTCS CHJIA JTABJICHUS;
OO0ocHOBaHHE CITOCOO0B
YMEHBIIICHUS U YBEITUICHHUS
JIaBJICHUSL;

N3ydenune 3aBUCUMOCTH

YcerHbii
OIpoc;
IInceMeHHBIH
KOHTpOJIb;
IIpakTrueckas
pabora;
TectupoBanue;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
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JaBJICHHSI Ta3a OT 00bEMa 1
TEMIIepaTyphl,

N3yuyenue ocobeHnocTei
nepeayn JaBJICHUS
TBEPABIMU TEJIAMMU,
KUJIKOCTSIMH U Ta3aMH.
O6ocHOBaHME Pe3yIbTATOB
OIIBITOB OCOOECHHOCTSIMH
CTPOCHUS BEIICCTBA B
TBEPIOM, JKUIKOMHU
ra3000pa3HOM COCTOSTHUSX;
DKCIepUMEHTAILHOE
JTIOKA3aTeIbCTBO 3aKOHA
ITackans;

Pemenne 3amay Ha pacuér
JIABJICHUS TBEPJIOTO TEJA;

4.2.

JlaBjieHM e XKUJKOCTH

UccnenoBanue 3aBUCUMOCTH
aBJIECHUS KUIKOCTH OT
TJTYOWHBI TIOTPYKCHHUS U
IJIOTHOCTH YKUJKOCTH;
HaoOmronenne u o0bsICHEHNE
THJIPOCTATHYECKOTO
napajiokca Ha OCHOBE 3aKOHa
ITackans;

N3yuenne cooOmaromumxcs
COCY/JIOB;

Pemenue 3amay Ha pacyuér
aBJIECHUS KUIKOCTH;
OObsicHEeHHE TPUHIINIIA
JENCTBUS TUAPABINYECKOTO
npecca;

YcTHBI
0IIpOC;
[TnceMeHHbII
KOHTpOJIb;
KoHntponbnas
pabora;

3auer;
IIpaxTnueckas
pabora;
TectupoBanue;

http://www.fizika.ru/
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Amnanns 1 o0bICHEHHE
MPAKTUYECKUX CUTYaIUH,
JEMOHCTPHUPYIOLTUX
MIPOSIBJICHUE JIaBJICHUS
JKUIKOCTH M 3akoHa Ilackas,
HaIpUMep MPOIECCOB B
OpraHu3Me Mpu
rJ1yOOKOBOJIHOM HBIPSTHUM
(MC — Guomnorus);

4.3.

AtmocdepHoe
JaBJIeHHe

DKcIepUMEHTaIbHOE
oOHapy>keHHe aTMOC(HEPHOTO
JTaBJICHMUS;

AHanu3 1 00bsCHEHHE
OTIBITOB M NMPAKTUYECKUX
CUTYallHil, CBA3aHHBIX C
neiictBueM atMoc(hepHoro
JTaBIICHMS,

OOBsicCHEHHE CYIIECTBOBAHHUS
aTMocdepsl Ha 3emie U
HEKOTOPBIX IUIAHETaX UM €€
OTCYTCTBUS Ha APYTHX
ianetax u Jlyne (MC —
reorpausi, aCTpOHOMHS);
OOBbsicHEHNE U3MEHEHUS
IJIOTHOCTHU aTMoc(hepsl ¢
BBICOTOH M 3aBUCUMOCTH
aTMOC(hEepHOTO TaBJIICHHS OT
BBICOTBI;

Pemenue 3amad Ha pacuér
aTMOC(EepHOTo JaBICHMUS;
N3yuenue ycTpoiicTpa

YcTHbIl
OIIpOC;
[TucbMeHHBI
KOHTPOJIb;
[IpakTueckas
pabora;
TectupoBanue;

http://lwww.fizika.ru/
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OapomeTpa aHepoua;

44.

JeiicTBHE }KUAKOCTH
M rasa Ha
NOTPYKEHHOE B HUX
TeJ1o

DKCIIEpUMEHTAIBHOE
oOHapyXeHUE IeUCTBUS
JKUJKOCTHU U Tra3a Ha
IIOTPYKEHHOE B HUX TEJO;
Onpenenenue
BBITAIKABAIOIIEH CHIIBI,
JIEHCTBYIOILIEH Ha TeJO,
IIOIPY>KEHHOE B XKUIKOCTb;
[TpoBenenue u obcyxeHNE
OIBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTh
BBITAIKUBAIOIIEH CHIIBI,
JIEMCTBYIOLLEH Ha TEJO B
JKHIKOCTH, OT 00BbEMa
MOrPYKEHHOU B KUIKOCTh
YaCTH TeJIa U OT INIOTHOCTH
JKUJIKOCTH;

UccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYKEHHOU B )KUJKOCTh
YacTH Tena;

Pemenne 3amay Ha
MIPUMEHEHNE 3aKOHA
Apxumena 1 ycloBus
MJIaBaHUs TEJ;
KoHcTpynpoBanue
apeomeTpa Ui
KOHCTPYHUPOBAHUE JIOJIKU U
omnpeaeneHue eé
TPy3000ABEMHOCTH;

YcTHbI
o1poc;
ITucbMeHHbI
KOHTPOJIb;
KonTponbhas
pabora;

3auer;
IIpakTnueckas
pabora;
TectupoBanue;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




Uroro no pazneny
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Pazgen 5. Pa6ora u MommocTs. IHeprus

5.1. | Pa6oTa u MomHOCTL | 3 0 DKCIepUMEHTAIbHOE VY CTHBI#H http://www.fizika.ru/
ofpeieiecHue MEXaHUYECKON | Ompoc; https://college.ru/fizika/
paboThl cuiibl TsoKecTd pu | [Iucemennsiit | http://www.physics-
Ma/ICHUH TeJIa ¥ CUJIBl TPEHHS | KOHTPOJIB; regelman.com/

P PABHOMEPHOM [TpakTuyeckas
NepEeMELICHUH Teja 110 pabora;
FOPU3OHTAIIBHOM Tectuposanue;
MIOBEPXHOCTH;
Pacuét MomHoCTH,
pa3BUBAaEMOM IIPU MOABEME
10 JICCTHHUIIC;
Pemenne 3amay Ha pacuér
MEXaHHYECKOH paboTHI 1
MOIIHOCTH;
5.2. | lpocreie 5 1 OmnpeneneHne BBIUTPHILA B | Y CTHBIH http://www.fizika.ru/
MEXAHHUSMBL CHIIE TIPOCTHIX MEXAHU3MOB | OIPOC; https://college.ru/fizika/
Ha [IpUMepe phlyara, [Mucemennsiii | http://www.physics-
IMMOJIBUYKHOI'O U KOHTpPOJIb, regelman.com/
HETIOIBM)KHOTO OJIOKOB, KontpomnbHast
HaAKJIOHHOMH IJIOCKOCTH, pabora;
Uccnenosanue ycnoBus 3auer;
PaBHOBECHSI pbIyuara; [MpakTrueckas
OOGHapykeHue CBOICTB pabora;
MPOCTBHIX MEXaHU3MOB B TectupoBanue;

Pa3IMYHBIX HUHCTPYMEHTAX U
MIPUCTIOCOOJICHUSX,




HCIIOJIb3YEMBIX B OBITYH
TEXHUKE, a TAKXKE B KHUBBIX
opranusmax (MC —
ouosorus);
OKCepUMEHTAIbHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA
paboT Mpu NpUMEHEHUHN
IPOCTBIX MEXaHU3MOB;
Onpenenenne KII
HaKJIOHHOH IJIOCKOCTH;
Pemenue 3amay Ha
IpUMEHEHHE TpaBuIIa
paBHOBECHsI pplyara 1 Ha

pacuét KII/I;
5.3. | Mexanuyeckas DKCIepruMEHTATbHOE YcTHBIHI http://www.fizika.ru/
oneprid onpejieieHue U3MEHEHHUs! ornpoc; https://college.ru/fizika/
KHHETUICCKOU 1 [Mucemennsiii | http://www.physics-
NOTEHIUATBHON YHEPTUH KOHTPOJIb; regelman.com/
TeJla MPH ero cKaThiBaHuu 1o | KoHTponbsHas
HaKJIOHHOH TIJIOCKOCTH; pabora;
dopMynHpoBaHUE Ha OCHOBE | 3a4eT;
UCCIIEeJOBaHHS 3aKOHA [TpakTuyeckas
COXpaHEHMsI MEXaHUUECKON | paborta;
DHEPTHH; TectupoBanue;

OOcyxIeHne rpaHmuI]
MIPUMEHUMOCTH 3aKOHA
COXpPAaHEHUS SHEPTHUH.;
Pemenue 3amau ¢
HCIIOJIF30BaHIEM 3aKOHA
COXPAHEHUs SHEPTUH;




Hroro no pazgeny:

12

PesepBHOe Bpemst 3

OBILEE 68 20
KOJIMYECTBO

YACOB IIO

I[TPOT'PAMME




8 Kiacce

Ne | HaumenoBanmue pasgesioB | KosmmuecTBo yacos Buanbl gesiTeJILHOCTH Buabl, popmbl | Di1eKTPOHHBbIE
/11 | 1 TeM NPOrpaMMbl KOHTPOJISA (undposbie)
BCEro | KOHTPOJIbHbIE | IPAKTUYeCKHUe
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Pa3IIeJI 1. TennoBble aBICHUA
1.1. | CrpoeHue u cBoiicTBa Bemecrsa | 7 1 1 Habmroneune n YceTHBIN http://www.fizika.ru/
HUHTEPIPETALHS OIBITOB, OIpoC; https://college.ru/fizika/
CBUJICTEIHCTBYIOIIHUX 00 [Mucemennsiii | http://www.physics-
ATOMHO-MOJIEKYJISIPHOM KOHTPOJIb; regelman.com/
CTPOCHUH BEIIECTBA: OIBITHI C | 3a4ET;
PacTBOPEHUEM PaA3JIMYHBIX [IpakTuueckas
BEIECTB B BOJIE; pabora;
Pemenne 3agay no TectupoBanue;

OLICHUBAHHIO KOJIHYECTBA
ATOMOB WJIM MOJIEKYT B
ennHuIEe 00bEMA BEIECTBA;
OO0BsicHeHHE OPOYHOBCKOTO
JIBUOKCHUSI, SIBJICHUS
TUGOY3UnN pazIHuuil MeX1y
HUMH Ha OCHOBE TTOJI0KEHUH
MOJIEKYIISIPHO-KUHETHUECKOMN
TEOPHUH CTPOEHUS BEIIECTBA;
OOBsCHEHNE OCHOBHBIX
pa3Inyuil B CTPOCHHUH Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEN C
HCITOJIF30BaHUEM IT0JIOKSHUH
MOJIEKYJISIPHOKUHETHIECKON
TEOPHUH CTPOEHUS BEIIECTBA;
[TpoBenenmne u 0OBsICHEHUE
OTIBITOB, IEMOHCTPHUPYIOIIIHX




KanWUISIPHBIC SIBICHUS U
SIBIICHUE CMaYHBaHMUS;
OO0®bsicHeHHE poNn
KalWJUISIPHBIX SIBJICHUN TS
MOCTYIIJICHUSI BOJIBI B
opranusm pactennii (MC —
ouomnorus);

Hab6nronenue, npoBenenue u
00BSICHECHHE OIBITOB 110
HaOJII0ICHUIO TEIJIOBOTO
pacUIMpPEHHs Ta30B,
JKUAKOCTEN U TBEPJIBIX TET;
OO0BbsicHEHHE COXpaHEHUS
00bEéMa TBEPIBIX TE,
TEKY4YEeCTH KHUIKOCTH (B TOM
YuCIIe, pa3HULIbI B TEKYYECTH
JUTSL pa3HBIX KHUAKOCTEN),
JIaBJICHMS rasa;

AHanIM3 NpaKTHYECKUX
CUTYyaIlUi, CBA3aHHBIX CO
CBOMCTBaMH T'a30B,
JKUJIKOCTEN U TBEPIBIX TEN;

1.2.

TensioBbie NpoOLECChI
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O6ocHOBaHME MpaBUII
U3MEPEHUs TEMIIEPATypPhl;
CpaBHEHME pa3IMYHBIX
CHOCO0OB U3MEPEHHUS U LKA
TEMIIepaTyphl,

HaGnronenue u o0ObsicHeHue
OTIBITOB, IEMOHCTPUPYIOIIHX
U3MEHEHHE BHYTPEHHEH
DHEPTUU TeJia B Pe3yiIbTaTe

YcrHbIi
OIIpOC;
[TuceMenHbI
KOHTpOJIb;
Kontponbhas
pabora;

3auer;
[IpaxTrueckas
pabora;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




TEIUIONepeiayn U paboThI
BHEIIIHUX CHUJI,

HaOmronenue u 00bsCHEHHE
OTIBITOB, OOCYXICHUE
MPAKTUYECKUX CUTYALUH,
JIEMOHCTPHUPYIOITUX
pa3MYHbIe BUIbI TEIUIO-
nepeaayu:
TETJIONPOBOIHOCTbD,
KOHBEKIINIO, U3ITy4YCHUE;
HccnenoBanue sSIBICHUSI
TeII000MeHa MpHu
CMEIIMBAHUH XOJIOJHON U
ropsiueit BoJpl;
Ha6nronenue ycranoBieHUst
TEIJIOBOTO PaBHOBECHS
MEK]1y TOpAYEH U XOJTOAHOMN
BOJOM;

Omnpenenenue (M3MepeHue)
KOJIMYECTBA TEILIOTHI,
IIOJIy4EHHOT'O BOJIOM IIPH
TErI000MeHe C HarpeTbIM
METaJUTMYECKUM ITUITHHAPOM;
Omnpenenenue (M3MepeHUe)
YAECIBHON TEINTIOEMKOCTH
BCIICCTBA;

Pemenne 3amay, cBI3aHHBIX C
BBIUHCJICHHEM KOJIMYECTBA
TEIJIOTHI U TEINIOEMKOCTHU
IpHU TeTI000MeHe;

AHanu3 cutyanuit
MPaKTUYECKOTO
HCIIOJIL30BAaHUS TEIIOBBIX

TectupoBanue;




CBOICTB BEILIECTB U
MaTepuasoB, HAIIpUMeEp B
LEJISIX SHEProcOe pexeHHs:
TETUIOU30JISIIHS,
SHEProcOEeperaroIue KpbIiy,
TEPMOAKKYMYJISITOPHI U T. 11.;
HabGnronenue sipnenuii
MCIIApEHUs U KOH/ICHCAIUH;
Uccnenosanue npouecca
WCHIapeHUs Pa3IMYHBIX
JKUJTKOCTEH;

OObsicHeHUE SBICHUI
WCTIApCHUS U KOHJICHCAITUU Ha
OCHOBE aTOMHO--
MOJICKYJISIPHOTO YUCHUS;
HaOnronenue u o0bsicCHEHUE
mporecca KUTIeHusi, B TOM
YrCIie 3aBUCUMOCTHU
TEMIIEPATYPHI KAUTICHUS OT
JaBJICHUS,

Ornpenenenne (MU3MEPEHHE)
OTHOCHUTEIIbHOM BIIaXXHOCTHU
BO3/1yXa;

Habmroenue nporecca
TUTABJICHUS
KPUCTATTMYECKOTO BEIIECTBA,
HaIpUMep JIbJIa;

CpaBHeHuE NpoIECCOB
TUTABJICHUS KPUCTATHICCKUX
TeJN U pa3MArdeHus Mpu
HarpeBaHuU aMOPQHBIX TEI;
Omnpenenenue (M3MepeHHE)
YAEITbHOM TEIUIOTHI




IUIaBJICHMS JIbA.
OOBsICHEHHE SIBIIEHUM
IUIABJICHUS U
KpHUCTaJUIM3alM1 HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
YYEHUS;

Perienue 3aga4, CBSI3aHHBIX C
BBIUMCIICHHEM KOJIMUECTBA
TEIJIOTHI B MpoIleccax
TeIIoNepeiaun Mpu
MJIABJICHUU U KPUCTAIIIN-
3alli, UCTIApEHUU U
KOHJICHCAIIHH;

AHanu3 cutyauui
MPaKTUYECKOT0 MPUMEHEHHS
SIBIICHHUH TJIaBJICHUS U
KpUCTAJUTH3AIIMU, HATIPUMED,
MOJIYYEHHE CBEPXUUCTHIX
MaTepHuayioB, COJIEBasi TpeKa
u ap.;

AHnanuz paboTsl U
00BsICHEHUE PUHITUIIA
JIEUCTBHUS TEILIOBOT'O
JIBATATEIIS;

Brraucnenme xonndecTna
TEIJIOTHI, BBIICIISIONICTOCS
MIPU CTOPaHUU PA3THUIHBIX
BUI0B TorumBa, ¥ KI1J]
JIBUTATENIS;

OO0CyXIeHHE YKOJIOTHUECKUX
MOCJIEACTBUU UCITOJIL30BAHUS
JIBUraTeseil BHYyTPEHHETO
CrOpaHusl, TEMJIOBBIX U




ruapos3aexTpoctaniuil (MC
— DKOJIOT S, XUMHUSA);

Uroro no pazneny
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Pasnen 2. 3nexTpuyeckue u MarHuTHbIE ABIEHUA

2.1. | dnekTpuyeckue 3apaabl.
3apsKeHHbIE TeJla U MX
B3aUMO/JelCTBUE

7

1

HabGnronenue u npoBeeHne
OTIBITOB T10 JICKTPU3AIUHU TEI
IIPU CONMPUKOCHOBEHHUH H
WHIYKIUEH;

HaOnronenue u 00bsicHEHUE
B3aNMOJICHCTBHS
OJTHOMMEHHO U PA3HOMMEHHO
3apsKEHHBIX TEIT;
OOBsiICHEHHE TTPUHITUTIA
JIEUCTBUS JIEKTPOCKOIIA;
OOBsICHEHHE SIBIIEHUH
ANEKTPHU3ALUU TIPU
CONPUKOCHOBEHUH TEJ U
WHIYKIUEH C
HCITOJIb30BaHUEM 3HAHHH O
HOCHUTEJISIX DJIEKTPUUECKUX
3apsAJI0B B BEILIECTBE;
Pacno3naBanue n
00BACHEHHE ABICHUI
ANIEKTPHU3AIIUU B T10-
BCEIHEBHOM >KH3HHU;
HaOmronenne n 00bsICHEHNE
OMBITOB, JUTFOCTPUPYIOLIUX
3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsia;
HaOironesne omneITOB 10

VcTHBIN
OTIpOC;
IIucemeHHbIH
KOHTPOJIb;
3auer;
[IpakTnueckas
pabora;
TectupoBanue;
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MOJICJIUPOBAHUIO CHJIOBBIX
JIUHUN SJEKTPUIECKOTO TI0JIS,
HccnenoBanue neicTBusA
ANEKTPUIECKOTO TIOJIS Ha
HpOBOI[HI/IKI/I n I[I/IG)JICKTpI/IKI/I;

2.2.

IloCTOAHHBIN 3JIEKTPUYECKUM
TOK

20

Habmroienue pa3nuyHbix
BUJIOB JICUCTBUA
ANEKTPUUYECKOTO TOKA U
00Hapy>XEHHUE ITHX BHUJIOB
IEUCTBUS B IOBCEIHEBHOM
JKU3HU;

COopka U ucrmbpITaHue
AIEKTPUYECKOMN LETH
MIOCTOSIHHOT'O TOKa;
N3mepenue cuitbl TOKa
aMIIepMETPOM;

N3mepenue 3JeKTpruYecKoro
HaIpsKEHUS BOJIBTMETPOM;
[TpoBenenmne u 00bsACHEHUE
OMBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTbH 3JIEKTPUYECKOTO
CONPOTHUBIICHHUS IPOBOJIHHUKA
OT €ro JJINHBI, IJI0L[aA1
MIOTIEPEYHOI0 CEUYEHUS U
MaTepuana;

HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, TPOTEKAIOLIETO
qyepe3 pe3ucTop, OT
COIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUsIHA PE3UCTOPE;
[TpoBepka mpaBuiia CIOKEHUS

VYcrubiit
OI1poC;
[TucbmenHbI
KOHTPOJIb;
KonTponbnas
pabora;

3auer;
[IpakTnueckas
pabora;
TectupoBanue;
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HaIIpsDKEHUH IIPU IOCIIe0Ba-
TEJIHHOM COECIMHEHUH JIBYX
PE3UCTOPOB;

[TpoBepka nmpaBuiia AJsi CHIIbI
TOKA MpHU NapajlieIbHOM
COEJIMHEHUU PE3UCTOPOB;
AHanu3 cutyanui
MOCIIe0BATEIHHOTO U
NapauIeJIbHOTO COEAMHEHUS
MIPOBOJHHUKOB B JIOMAIIIHUX
ANEKTPUUECKUX CETSIX;
Pemenne 3agau c
UCIIOJIb30BaHreM 3akoHa Oma
u hopMyn pacuéta
AIEKTPUIECKOTO
COIMPOTUBIICHUS IPU
MOCJIEI0BATEILHOM U
napajuieJIbHOM CO€IMHEHUH
MIPOBO/THUKOB;
Onpenenenue paboTh
AIEKTPUUYECKOTO TOKA,
IIPOTEKAOILETO Yepe3
pe3ucTop;

Ornpeznenenne MOITHOCTH
AIEKTPUIECKOTO TOKA,
BBIJIEIISIEMOW Ha PE3UCTOPE;
UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 JTaMIOoUKy
OT HANPsSDKEHMS Ha HEW;
Onpenenenne KII/
HarpeBarTes;

Uccnenosanue
npeoOpa3oBaHUs SHEPTUU




IIpY MOABEME T'py3a
AJIIEKTPOJIBUTATEIIEM;
OOBbscHEHHE yCTPOIiCTBA U
MPUHIIMIA ACHCTBUS
JIOMaITHHUX
AJIEKTPOHArPEBATEIILHBIX
puOOpOB;

OO0BsicHEeHHE TPUYHH
KOPOTKOTO 3aMbIKaHHS 1
MPUHIIMIA AEHCTBUS TIJIABKUX
MPEIOXPAHUTENEH;

Pemenne 3agau c
HCIOJIL30BAHUEM 3aKOHA
Jxoyns—IJlenua;
HabGnionenre BO3BHUKHOBEHUS
AJIEKTPUYECKOTO TOKA B KU/~
KOCTH,

2.3.

MarHuTHbIe ABJIEeHUS

HccnenoBanre MarHUTHOTO
B3aMMOJICHCTBUS TOCTOSIHHBIX
MarHuToB;

W3y4yeHre MarHuTHOTO MOJIs
IIOCTOSIHHBIX MarHuTOB IIPU
UX 00bEeIUHEHNH U
pa3eleHnu;

IIpoBeneHue ONBITOB MO
BU3YaJIM3al1H MO
MOCTOSIHHBIX MarHuTOB;
N3yuenue sBieHus
HaMarHUYMBaHUs BEIIECTBA;
HccnenoBanue neicTBus
AIIEKTPUYECKOTO TOKA Ha

YcTHBIN
Onpoc;
ITuceMeHHBIN
KOHTPOJIb;
3auer;
[IpakTnueckas
pabora;
TectupoBanue;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




MarHuTHYIO CTPEJKY;
[TpoBeneHue onbITOB,
JEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI
B3aUMOJICUCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CHUJIbI U
HaIpaBJICHUS TOKA B
KaTyllIKe;

AHanu3 cutyanun
IPAaKTUYECKOI0 IPUMEHEHUS
AJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHX
YCTPOMCTBAX,
HIPOMBIIIJICHHOCTH,
MEUIINHE);

N3yuenue nencTBus
MarHUTHOTO MOJsS Ha
IIPOBOJHMK C TOKOM;
N3ydenue nenctBust
AIIEKTPOJIBUTaTENS;
N3mepenne KII
AIIEKTPOABUTaTEIBHON
YCTaHOBKY;

Pacno3znaBanue u aHanus
pa3IMYHbIX TPUMEHEHUN
AIIEKTPOIBUraTeNen
(TpaHCcnopT, OBITOBBIE
yCTpOWCTBA U JIp.);

2.4.

JJIeKTpOMarHuTHasE WHAYKIUS

OIIBITEI IO UCCIIETOBAHUIO
SIBJICHUS DJIEKTPOMArHUTHOM
WHIYKIWU: UCCIENOBAHUE

YT
OIpoc;
TIluceMeHHbIA

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-




U3MEHEHUN 3HAYECHUS U
HaIpaBJICHUSA
MHIYKIIMOHHOTO TOKQ;

KOHTpOJIb;
KonTposnbnas
pabora;

3auer;
[IpakTnueckas
pabora;
TectupoBanue;

regelman.com/
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YACOB I10 ITPOTPAMME




9 Kiace

Ne | HaumenoBanmue Kosmn4yecTBo yacos Buabl gesiTeJIbHOCTH Buabi, popmbl | D1eKTpPOHHBbIE
/1 | pa3aesioB U TeM KOHTPOJIA (undposbie)
NPOrpaMMEI BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e oBpazoBaTeIbHEIe
padoTsbI padoThI
pecypcsl
Pa3IIeJI 1. MexaHnyeckue sBIeHUs
1.1. | MexaHu4eckoe 10 1 3 AHanu3 1 00CyXICHHE YcTHbii http://www.fizika.ru/
JABH3KEHHE U CIOCOODI pa3IMYHBIX TPUMEPOB OIpoc; https://college.ru/fizika/
€ro oNnucaHus MEXaHUYECKOTOJIBUKCHHUS; [Mucemennsiii | http://www.physics-
OO0cykaeHHEe TPaHHUIL KOHTPOJIb; regelman.com/
MIPUMEHUMOCTH MOJICIIN KonTponbHast
«MaTepHalbHAsATOUKAY; pabora;
Omnucanue MEXaHUYECKOTO 3auer;
JBUKCHUS PA3TUYHBIMU [TpakTuueckast
croco0amMu(ypaBHEHHE, pabora;
Tabauna, rpaduk); TectupoBanue;

AHan3 )KU3HEHHBIX CUTyallUi,
B KOTOPBIX IPOSBIISIETCS
OTHOCHTEIBEHOCTh
MEXaHUYECKOT'0 ABHKECHUS;
HaGmronenrne MexaHH4YeCKOTo
JIBIDKCHMS Tena
OTHOCHUTEIbHOPA3HBIX TEJ
OTCU€Ta;

CpaBHeHMe nyTed U
TPaeKTOPUIl ABMKEHUS OJTHOTO
H TOTO K€ TeJla OTHOCHUTEILHO
Pa3HBIX TeJl OTCUETA;

Amnanuns tekcra I'anmunes o6
OTHOCHTEIBLHOCTHU

JBUKECHUS; BEITIOJTHEHUE




3a/IaHUM 110 TEKCTY
(CMBICITIOBOE UTEHHE);
Ornpenenenue cpeaHeit
CKOPOCTH CKOJIbXKEHHs OpycKa
WJIH JIBIDKEHUS IIIapUKa 110
HAKJIOHHOM TJIOCKOCTH;
AHanu3 1 00CyKJeHue
CIoco00B PUOIMIKEHHOTO
ONPEACIICHUS MTHOBEHHOMN
CKOpPOCTH;

Omnpenenenue nyTu,
MPONJIEHHOTO 3a JJAHHbBIN
MIPOMEXYTOK BPEMCHH, U
CKOpPOCTH TeJa 1o rpaduky
3aBUCHMOCTH
MyTUPABHOMEPHOTO JIBU>KEHUS
OT BPEMCHH,

OO6cyxneHre BO3MOKHBIX
MPUHIIUIIOB JE€HCTBUSA
pUOOPOB, U3MEPSIFOIINX
CKOpPOCTb (CITUJIOMETPOB);
Brruncnenue myTa 1 CKOPOCTH
MIPY PaBHOYCKOPEHHOM TIPSIMO-
TUHEIHHOM JABUKCHUU TEIa;
Omnpenenenne NpoiaeHHOTO
MyTH U YCKOPEHUS IBHKEHUS
TeJa 1o rpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS
TeJa OT BpEMEHH;
Omnpenenenne yCKOPEHUS Tena
MIPU PAaBHOYCKOPEHHOM JIBIKE-
HHUH 110 HAKJIOHHOM IIJIOCKOCTH,




N3mepenue nepuona u
4acTOThl OOpalleHUs Tella 110
OKPY>KHOCTH;

Omnpenenenne CKOpoCTU
PaBHOMCPHOI'O ABMIKCHUA TCJIa
10 OKPYKHOCTH;

Pewenne 3anau Ha
OIIpeEIICHUE KHHEMATUUECKUX
XapaKTEPUCTHUK
MEXaHUYECKOTO JIBHKECHUS
PAa3JIMIHBIX BUAOB;
PacnioznaBanue u
npuOIMKEHHOE OTIMCAHNE
pa3IUYHbIX BUJIOB
MCEXaHHNYCCKOI'O ABMXKXCHUS B
IPUPOJIE U TEXHUKE (Ha
IpuMepax cBOOOIHO
MAJAIOIINX TeJl, IBHKEHUS
KHUBOTHBIX, HeOECHBIX TECII,
TPaHCHOPTHBIX CPEACTB U JIp.);

1.2.

B3aumoneiicTBue TeJ

20

Habmonenue u o6cyxaenue
OTIBITOB C JBMKCHHUEM Tela MpHU
YMEHBIICHUHN BIUSAHUS IPYTUX
TEJ, IPETSITCTBYIOIINX JIBUXKE-
HHIO;

Amnanu3 texcra ["anunes ¢
OIIMCAHUEM MBICJIICHHOT' O
IKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH
WHEPIINH; BHITTOIHEHUE
3aJJaHUM 110 TEKCTY

YcTHbI
OIIpOC;
[TnceMeHHbII
KOHTpOJIb;
KoHnTtponbHas
pabora;

3auer;
IIpakTrueckas
pabora;
TectupoBanue;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




(CMBICIIOBOE UTEHHUE);
OO6cyx1enrne BO3MOKHOCTH
BBITIOJIHEHUS 3aKOHA UHEPLIUU
B Pa3IMYHBIX CUCTEMAaxX
OTCUéTa;

Hab6mronenue u obcyxaeHmne
MEXaHWYECKUX SIBJICHUM, TTPO-
UCXOJSIINX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHO-
MEPHOM U YCKOPEHHOM
JTBUKEHUHU OTHOCUTEIIBHO
kaOuHeTa (PU3KKH;

JlelicTBus ¢ BEKTOpaMHU CHUI:
BBITIOJTHEHUE 33JaHUM TT0
CJIO)KEHHUIO Y BBIYUTAHUIO
BEKTOPOB;

Hab6mronenue u/unm
MIPOBEJCHUE OIIBITOB,
JEMOHCTPUPYIOIITNX
3aBUCUMOCTh YCKOPEHHUS Tella
OT MPUIIOKEHHON K HEMY CHJIBI
Y Macchl Tena;

AHanu3 v 00bsICHEHUE
SIBJICHUH C UCTIOJIb30BaHUEM
BTOpOro 3akoHa HproTOHA;
Pemenue 3amau ¢
WCTIOIB30BaHUEM BTOPOTO
3akoHa HploTOHA 1 npaBuia
CJIO)KEHUS CHJT;

Omnpenenenne KECTKOCTU
TIPYKUHBL;

AHanu3 cuTyanui, B KOTOPbIX
Ha0mrogar0Tes ynpyrue aedop-




MaIliH, U UX 00BICHEHHE C
HCIOJIb30BaHUEM 3aKoHa ['yka;
Pemenue 3amau ¢
HCIOJIb30BaHUEM 3aKoHa ['yka;
HccnenoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbXKEHUS OT
CHUJIbI HOPMAJIBHOTO JIaBJICHUS.
OO6cyxneHue pe3yabTaToB
HCCTIEOBAHUS;

Onpenenenue kodppuueHTa
TPEHUS CKOJIbKCHUS;
N3mepenue cuibl TpeHUs
TIOKOS;

Pemenue 3agau c
WCTIOIB30BaHUEM (POPMYIIBI
JUISL CUJIbI TPEHUS CKOJIBKEHUS;
AHanu3 IBMXEHUS TEJl TOJIBKO
MO/, IEUCTBUEM CHIIBI TSKECTH
— CBOOOJHOTIO MaJICHU,
OObsicHeHHE HE3aBUCUMOCTH
YCKOpEHUs1 CBOOOAHOTO
MaJIeHUs OT Macchl TeNa;
O11eHKa BEINYNHBI CUJIBI
TATOTEHMUS, JEUCTBYIOIIEH
MEXIy IBYMS TelaMu (IJist
pa3HbIX Macc);

AHanm3 IBMXKEHHS HEOSCHBIX
TE€J NOJI AEHCTBUEM CHUJIBI
TATOTEHUS (C UCIIOJIb30BaHUEM
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
nHpopmManun);

Pemenue 3amau ¢
HCIIOIB30BaHUEM 3aKOHA




BCEMHUPHOTO TATOTEHUS U
(hopmyIbl 7151 pacuéTa CUIBI
TSDKECTH;

AHa13 OPUTHHAIBHOTO
TEKCTa, OIUCHIBAIOIIETO
MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS;
BBLIIOJIHEHHE 3aJaHHH 10 TEK-
CTY (CMBICIIOBOE UTEHUE);
HaGmonenue u o6cyxaenue
OIILITOB 110 U3MEHEHHUIO Beca
TeNa Mpu YCKOPEHHOM
JIBHOKCHUU,

AHanu3 ycnoBuil
BO3HHUKHOBEHHS HEBECOMOCTH
U TIEPErPy3KH;

Pemenne 3amad Ha
ompesieNieHUE Beca Tena B
Pa3IUYHBIX YCIOBUSX;

AHanu3 cuil, IeWCTBYIONINX Ha
TEJI0, MOKOSIIeeCs Ha OIOpe;
Omnpenenenue NeHTpPa THKECTH
Pa3IUYHBIX TET,

1.3.

3aKOHBI COXpaHeHUs!

10

Habmronenue u o0cyxaenue
OIIBITOB, ICMOHCTPHPYIOIIIHX
nepenavdy uMIynbca npu
B3aMMO/ICVICTBUH TEJI, 3aKOH
COXPaHEHUS UMITYJIbCA TIPU
a0COJIIOTHO YIIPYTOM U
HEYNPYyroM B3auMOICHCTBUN
TEI,

VYcrHblid
oTpoc;
[TnceMeHnHbBIM
KOHTPOJIb,
KonTponbHas
pabora;

3auer;
[IpakTrueckas

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




AHanu3 cutyanui B
OKpY’KaroIlen KU3HU C
HCII0JIb30BAaHUEM 3aKOHA
COXPaHEHHUS UMITYJIbCA;
Pacno3naBanue siBneHust
PEaKTUBHOTO JIBH)KEHUS B
npupoae u texuuke (MC —
Oouosorus);

[IpumeHeHue 3aKoHa
COXPaHEHUS UMITYJIbCA IS
pacdéra pe3ynbTaToB
B3aMMO/JICHCTBUS Tel (Ha
IpUMepax HEynpyroro
B3aMMO/ICHCTBUS, YIPYTOTro
LEHTPAJIBLHOTO B3aUMO-
JEHCTBUS IBYX OJMHAKOBBIX
TEJ, OJTHO U3 KOTOPBIX HEMO/I-
BIDKHO);

Pewmenne 3amau ¢
HCIIOb30BAHUEM 3aKOHA
COXPAaHEHHUS UMITYJIbCA;
Omnpenenenue pabOThI CHITBI
YIPYTOCTH IPU NOABEME Ipy3a
C MCIIOJIb30BaHUEM
HETIOJIBMYKHOTO U TIOJIBH>KHOTO
OJIOKOB;

H3MepeHne MOIITHOCTH;
N3mepenune noTeHnaibHON
SHEPTUU YIPYyro
neOpMUPOBAHHON MPYKUHBI;
N3MepeHnrie KHHETHYECKOU
SHEPTUHM TeJa MO JITMHE
TOPMO3HOTO MYTH;

pabora;
TectupoBanue;




DKCrepUMEHTAIBHOE
CpaBHEHUE U3MEHEHUS
MOTEHIMAIBHON U
KUHETUYECKON SHEpPrui Tena
MIPU ABUKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH;
DKcriepuMeHTalbHas IpoBepKa
3aKOHA COXpPaHEHUsI MEXaHuye-
CKOI 3HEepruu npu cBOOOJHOM
NaJICHUU;

[IpumeHeHue 3aKoHa
COXpaHEHHUs MEXaHUYECKOU
SHEPIruu I pacycra
HOTEHIMAJILHON U
KUHETUYECKON SHEPIruil Tena;
Pemenue 3agau c
HCIOJIb30BaHUEM 3aKOHA
COXpaHEHUs MEXaHUYECKON
SHEPTHH;

Hroro no pazneny

40

Pa3ﬂen 2. MexaHHYeCKHe KOJIe6aHUS U BOJTHBI

2.1.

MexaHnyecKue
KoJe0aHus

7

1

Ha0mronenne xoebanuii moxa
JIEHCTBUEM CHII TSDKECTH U
YIPYTOCTH U OOHApYyKEHUE
MMOJOOHBIX KOJIeOaHUil B
OKpYKaroIlleM MHUpE;

AHanu3 xKonebaHuil rpy3a Ha
HUTH ¥ Ha TIPYKHHE.
Ornpezenenne 4acTOThI
KoJie0aHnii MAaTEMaTHIECKOTO

YcTHbI
OIIpOC;
[TruceMeHHbII
KOHTpOJIb;
KoHnTtponbHas
pabora;

3ader;
IIpakTrueckas
pabora;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




Y IPY>KMHHOTO MasiTHUKOB;
HaOmronenue u o0ObsicHEHHE
SIBJICHUSI PE30HAHCA;
HccnenoBanue 3aBUCUMOCTH
repuoia KojiebaHui
MOJIBEILIEHHOTO K HUTHU Tpy3a
OT JUIMHBI HUTH;

[IpoBepka HE3aBUCUMOCTH
nepuoia KojiebaHuu rpysa,
MIO/IBEILIEHHOTO K JIEHTE, OT
MAacChI TPy3a;

HaGmonenue u o6cyxaenue
OIIBITOB, IEMOHCTPHPYIOIIHX
3aBHCHMOCTH TIepro/ia
KoJ1e0aHui IPyKUHHOTO
MasiTHUKa OT MacChl rpy3a u
YKECTKOCTU MPYKUHBI,
IIpuMeHeHue
MaTeMaTHIECKOTO U
MIPYXKUHHOTO MassTHUKOB B
Ka4ecTBE MOJCIIEH JUIS
oNMcaHus KoneOaHul B
OKpYKaroIlleM MHUpE;
Pemenue 3aay, CBSI3aHHBIX C
BBIYHCIICHUEM HJTU OLEHKOH
4acTOTHI (TIeproia)
KoJe0aHuii;

TectupoBanue;

2.2.

MexaHn4ecKkue
BOJIHBI. 3BYK

OOHapy>keHue 1 aHau3
BOJTHOBBIX SIBIICHUH B
OKpYKaroIllleM MHUPE;
HaOmroneune

YcTHbIM
0mpoc;
ITuceMeHHBIN
KOHTPOJIb;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/




pacnpocTpaHeHus IPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha
MO/IEJIN) U OOHApYKEHHUE
aQHAJIOTUYHBIX BUJIOB BOJIH B
pupoae (3ByK, BOJISHbBIE
BOJIHBI);

Brruncrienue JUIMHBI BOJIHBL U
CKOPOCTH pacipOCTpaHeHUs
3BYKOBBIX BOJIH;
DKCrepuMEHTAIbHOE
olpeziesIeHUe TPaHmI] YaCTOThI
CJIBIIIIUMBIX 3BYKOBBIX
KoJieOaHuii;

Habmonenue 3aBucuMocTu
BBICOTHI 3ByKa OT YacTOTHI (B
TOM YHCIIE C UCTIOIb30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB);
Habmonenue u o0bsicHeHNE
SIBJIIGHUSI aKyCTHUYECKOTO Pe30-
HaHCa;

AHanmm3 OpUrMHAIBHOTO
TEKCTa, HOCBALIEHHOTO
WCII0JIb30BAHHUIO 3BYKa (MU
yIbTPa3ByKa) B TEXHUKE
(3x0yoKanus, yIbTpa3ByK B
MEIULMHE U Jp.); BHIOJIHEHHE
3aJ]aHUM 110 TEKCTY
(cMBICTIOBOE UTEHHE);

KoHntponbnas
pabora;

3auer;
[IpakTrueckas
pabora;
TectupoBanue;

Uroro mo pazneny 15

Pa3,£[en 3. J/IEeKTPOMarHUTHOE I0JI€ U 3/IEKTPOMarHUTHhIE BOJIHBI




3.1

3J’[eKTp0MaI‘HI/ITH06
mnmoJjie u
IJICKTPOMArHuTHLBIC
BOJIHBI

[TocTtpoenue paccyxaeHui,
000CHOBBIBAIOIIUX
B3aUMOCBSA3b IEKTPUIECKOTO
Y MarHUTHOTO TIOJIEH;
DKCIepUMEHTAILHOE U3yUYEHHE
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH (B TOM YHCJIE C IOMOIIbIO
MOOMIBHOTO TenedoHa);
AHanu3 peHTT€HOBCKUX
CHHUMKOB Y€JIOBEYECKOT0 Oopra-
HU3MA;

AHanu3 TeKCTOoB,
OMHCHIBAIOIIUX MPOSBICHUS
3J€KTPOMAarHUTHOIO
M3JIYYCHUS B TIPUPO/IE: KUBbIE
OpraHU3MBbl, U3JTYYECHUS
HEOECHBIX TeJ (CMBICIIOBOE
YTEHHE);

Pacno3naBanue u ananus
Pa3IUYHBIX TPUMEHEHUN
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE;

Pemenue 3amau ¢
WCIONIb30BaHUEM (HOPMYIT JIs
CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTBI
CBETA;

YcTHBII
OIpoc;
[TucbmMeHHbIM
KOHTpOJIb;
KoHntponbnas
pabora;

3auer;
[IpakTueckas
pabora;
Tectuposanue;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

Hroro no pazneny

Pasnen 4. CeToBBIE sIB/ICHUS

4.1.

3aKOHBI

HaOmronenue omneIToB,

VYCTHBIN

http://www.fizika.ru/




pacnpocTpaHeHust
cBeTa

JEMOHCTPUPYIOUIUX SIBJICHUE
NPSAMOJIMHEHHOTO
pacnpocTpaHeHuUs CBeTa
(BO3HUKHOBEHHUE TECHU U TOJTY-
TEHU), U UX UHTEPIIPETALHS C
HCIIOJIb30BaHUEM ITOHITHS
CBETOBOTO J1y4a;

OOBsicCHEHHE U MOJICIIMPOBAHUE
COJIHEYHOTO U JIYHHOTO 3aTMe-
HUM;

HccnegoBanne 3aBUCUMOCTH
yria OTpa)KeHUsl CBETOBOTO
Jyda OT yrJia MmaJieHus;
N3yuenue cBoicTB
M300paKeHUS B TUIOCKOM
3epKaiie;

HaGmronenre u 00bsiICHEHNE
OTBITOB IO MOJYYEHUIO
M300pakeHUil B BOTHYTOM U
BBIMTYKJIOM 3€pKaJiax.
HaGmronenne u o0bsiCHEHUE
OTBITOB IO MPETIOMIIEHUIO
CBETa Ha TPAHUIIC PA3IUYHBIX
cpell, B TOM YHCJIE ONBITOB C
MTOJIHBIM BHYTPEHHUM
OTpakeHUEM;

Uccnenosanne 3aBUCHMOCTH
yria MpeJoMIICHHS OT yriia
TaJIeHUs CBETOBOIO JTyya Ha
TpaHUIIE «BO3TyX—CTEKIION;
Pacno3naBanue sSBiICHUMH
OTpaKeHUS U TIPETOMIICHUS
CBeTa B MOBCEIHEBHOM >KM3HM.

o1poc;
[TucbMeHHbIM
KOHTpOJIb;
KonTponbhas
pabora;

3auerT;
IIpakTrueckas
pabora;
TectupoBanue;

https://college.ru/fizika/
http://www.physics-
regelman.com/




Ananu3 1 oObsICHEHHE SIBJIEHUS
OTNITHYECKOTO MUPAXKa,
Pemenue 3amad ¢
HCIIOIL30BaHIEM 3aKOHOB
OTpPaXXEHUS U MPEIOMIICHUS
CBETA;

4.2. | JInH3BI ¥ ONITHYECKHE [Tosrydenne n300paxeHwmii ¢ YcrHbii http://www.fizika.ru/
npuoOpbI MTOMOIIIBI0 COOUpAroNIeH U OIpoc; https://college.ru/fizika/
paccenBaronIei JIMH3; [Mucemennsiid | http://www.physics-
Onpenenenue GOKyCHOTO KOHTPOJIb; regelman.com/
PacCTOSIHUS U OIITUYECKOU KoHntponbnas
CHJIBI COOUPAIOIICH JTMH3HI; pabora;
AHanu3 ycTpoucTBa U 3auer;
MPHUHIUIIA EHCTBUS [TpakTuyeckas
HEKOTOPBIX ONTHYE CKUX pabora;
npubopoB: (oroanmnapara, TectupoBanue;
MUKpockona, Teneckona(MC
— OMoJIOrHUsl, aCTPOHOMHUS);
AHanu3 siBJIECHUN
OJIU30PYKOCTH U
JaTbHO30PKOCTH, TIPHHITUITA
neiicrBust oukoB (MC —
ouosorus);
4.3. | PaznoxkeHnue 0eJ10ro HaGuroieHne 1o pa3nokeHuro | Y CTHBIN http://www.fizika.ru/
CBeTa B CHEKTP 0eJoro CBeTa B CIEKT; OT1poc; https://college.ru/fizika/
Ha0imrotenne u 00bsICHEHHE [Mucemennsiii | http://www.physics-
OITBITOB TIO TIOJIYYEHHUIO OEJIOTO | KOHTPOIIh; regelman.com/
CBETa IPH CIIO’)KEHUH CBETa KontponbpHas
pa3HbIX [BETOB; pabora;
[IpoBenenue n 00ObsICHEHNE 3auer;




OTIBITOB 110 BOCIIPUATHIO IIBETA
MIPEIMETOB TPU HX
HaOJIIOICHNH Yepe3 BETOBhIC
(bunbTpHI (IIBETHHIC OYKH);

[IpakTnueckas
pabora;
TectupoBanue;

Uroro no pazneny
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Paznen 5. KpantoBble saBaeHns

5.1.

Hcenyckanue u
NOIJIOLIEHHE CBeTa
aToOMOM

OO6cy>xaeHue eI ONbITOB
Pesepdopna no uccnenoBanuio
aTOMOB, BbIJIBUJKEHHUE TUIIOTE3
0 BO3MOXKHBIX PE3yJIbTaTax
OIBITOB B 3aBUCUMOCTH OT
MPEATOIAracMoro CTpOEHUs
aTOMOB, GOpMYyIHUPOBAHUE
BBIBOJIOB M3 PE3YJIBTATOB
OIIBITOB;

OO6cyx1eHne TpoTUBOPEUHi
IJIAHETAPHOW MOJIENN aToMa U
OCHOBaHM JJ1s1 runote3bl bopa
O CTallMOHAPHBIX OpOUTAX
JJIEKTPOHOB;

HabntoneHue CriionHbIX 1
JIMHEWYATBIX CIIEKTPOB
U3JIy4EHUs PA3INYHBIX
BemiecTs. OOBICHEHNE
JIMHENYAThIX CIIEKTPOB
W3IIYy4ECHUS;

YcTHbIl
OIIpOC;
[TucbMeHHBI
KOHTPOJIb;
[IpakTueckas
pabora;
Tectuposanue;

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://nuclphys.sinp.msu.ru/

5.2.

Crpoenne aTOMHOr 0
sapa

OO6cyxneHrne BO3MOKHBIX
THITOTE3 O MOJAESAX CTPOCHUS

VY cTHBIN
OTIpOC;

http://www.fizika.ru/
https://college.ru/fizika/




sypa;

Omnpenenenue cocrasa saep Mo
3aJIaHHBIM MaCCOBBIM U
3aps0BBIM YHCIIAM U IO
IIOJIOKEHUIO B IIEPUOJUYECKON
cucteme aemeHToB (MC —
XUMHS);

AHanu3 U3MEHEHUs COCTaBa
SIIpa ¥ €T0 TOJIOKEHUS B
MEePUONYECKON CUCTeME TTPH
apanguoaktuBHOCTH (MC —
XUMHUSA);

HccnenoBanue TpEKOB ayacTHIL
10 TOTOBBIM (poTOrpadusiM;
OO6HapyxeHue U u3MEepeHne
paananuoHHoOro (oHa ¢
MOMOIIBIO JO3UMETPA, OIIEHKA
€ro MHTEeHCUBHOCTH;

AHanu3 OMOJOTHYECKUX
W3MEHEHUH, TPOUCXOISAIINX
oJI JelCTBUEM
PaAMOAKTUBHBIX U3TyYEHUI
(MC — Ouonorus);
Hcnonb3oBanue
PaJIMOAKTUBHBIX U3ITy4eHUH B
Meaunuae (MC — Ouosorus);

[TnceMeHHbIM
KOHTpOJIb;
[IpakTnueckas
pabora;
TectupoBanue;

http://www.physics-
regelman.com/
http://nuclphys.sinp.msu.ru/

5.3.

SlnepHble peakuuu

Pemenne 3amau ¢
HMCIOJIb30BaHUEM 3aKOHOB
coxpaHeHm MaCCOBBIX U
3apsJ0BBIX YHCEI HA
ONpeAeIICHUE PE3YIbTATOB

VYcrHbBIN
OIpoc;
ITnceMeHHEBIN
KOHTPOJIb;
KoHnTtponbHas

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://nuclphys.sinp.msu.ru/




SIIEPHBIX PEaKLMii; aHAJIN3

pabora;

BO3MOYKHOCTH HJIH [MpakTuyeckas
HEBO3MOXKHOCTH SIICPHOMN pabora;
peaKIuu; TectupoBanue;
OrieHka YHEpruu CBS3U S7Ep C
UCIIOJIb30BaHUEM (POPMYIIBI
OHHIITENHHA;
OOcyKaeHHEe TIEPCIICKTHB
HCIIOJIb30BAHUS YIIPABIISIEMOTO
TEPMOSIJIEPHOTO CUHTE34;
OO6cyx1eHne IPEeUMYILECTB U
9KOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C SIICPHOU
sneprerukoit (MC —
JKOJIOTHS);
Hroro no pasneny 17
Paznen 6. [IoBTOpUTEIBHO-06061IAI0IUIT MOAY/Ib
6.1. | Cucrematuzamusiu = |9 0 BrimonHeHue yaeOHbIX Y CTHBIH http://www.fizika.ru/
00001IeHHE 3aJJaHHi, TPEOYIOIIUX orpoc; https://college.ru/fizika/
NpeAMEeTHOT 0 JIEMOHCTpAIIUN [Mucemennsiii | http://www.physics-
CO/IepP KAHUS U ONbITA KOMIIETEHTHOCTEH, KOHTPOJTb; regelman.com/
NeATeIbHOCTH, XapaKTePU3YIOIIUX 3ayer; http://nuclphys.sinp.msu.ru/
NpruodpeTEéHHOro NpU €CTECTBEHHOHAYYHYIO IIpakTrueckas
H3y4YeHUH BCEero TPaMOTHOCTb: - IPUMEHEHHS pabora;
Kypca pu3nku MTOJTyYEHHBIX 3HAHUH IS TectupoBanue;
Hay4YHOTO OOBSICHEHUS JIMKTaHT;

(hbU3UYECKUX SBJICHUN B
OKpYKarollen Mpupoe u
MTOBCETHCBHOM KHM3HU, a TAKKE
BBISIBJICHHS (PH3UYECKIX OCHOB




psiza COBpEMEHHbBIX
TEXHOJIOTHi1;- IPUMEHEHHS
OCBOEHHBIX
SKCIEPUMEHTAIBHBIX YMEHUN
JUIS NCCIIEIOBAHUS
(bu3NYeCKUX SIBICHUN, B TOM
4uCclie JJIs IPOBEPKU TUIIOTE3 U
BBISIBJICHUS 3aKOHOMEPHOCTE;
Pemenue pacu€THbIX 3a1a4, B
TOM YHCJIE ITPEANOIAratoIuX
WCIOJIb30BaHUE (PU3HMUECKON
MOJEJIM U OCHOBAaHHBIX Ha
COJIEp’)KaHUU PA3IUYHBIX
paznenoB Kypca GU3MKu;
BrinosiHeHue u 3ammra
TPYIIIOBBIX WX
WHJUBUAYAJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEP/KaHUEM
Kypca GU3uKy;

Hroro no pasneny 9
OBUIEE KOJIMYECTBO 102 |10 30
YACOB I10

I[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
®usmka, 7 knacc/[lepemmkua A.B., OO0 «/IPODAy»; AO «M3matenscTBo I[Ipocsemenuey;

®usuka 8 kinacc/Ilepwimkun A.B., OO0 «JIPODA»; AO «M3narensctBo [Ipocremienuey;

®dusuka, 9 knacc/Ilepsikun M.M., ['ytauk E.M., UBanos A.U., [lerpoBa M.A., AkiinonepHoe
obmectBo «M3natenbcTBo «IIpocBenieHuey;

METOANYECKUE MATEPHUAJIbI U1 YYUTEJISA

®dusuka, 7 knace/ 'pomos C.B., Poquna H.A., benara B.B. u npyrue; non penakmueii [laneOpatiiesa
10.A., AkmmonepHoe obmiectBo «M3natenberBo «IIpocBenieHuey;

®dusuka, 7 knacc/Ilepoikun A.B., OO0 «/IPODA»; AO «M3natenberBo [IpoceemnieHuey;

®wusuka, 7 knacc/Ilypermesa H.C., Baxxeerckas H.E., OOO «IPODA»; AO «13maTenbcTBO
[Ipoceeenuey;

®dusuka, 8 knacc/I'pomos C.B., Ponuna H.A., Benara B.B. u apyrue; noa penakuueii [laneOpariesa
10.A.,AkinonepHoe o6mectBo «M3natenberBo «IIpocBernieHuey;

®usuka 8 kinacc/Ilepoimkun A.B., OO0 «IPODA»; AO «M3narensctBo [Ipocrenienuey;

®usuka,8 kmace/ [Iypermmesa H.C., Baxxeesckas H.E.,000 «IPODA»; AO «13naTenpcTBO
[Ipoceeenuey;

®usuka, 9 knacc/Ilepsikua U.M., ['yrauk E.M., UBanoB A.U., IlerpoBa M.A., Akiinonepaoe
obmectBo «M3natenbcTBo «IIpocBeieHue»;

®dusuka, 9 knace/ ['pomos C.B., Poquna H.A., benara B.B. u npyrue; non penakmueii [lanebpariesa
10.A., Aknmonepnoe obmectBo «M3narensctBo «IIpocsenieHne;

®usuka, 9 knacc/ [lypeimesa H.C., Baxeesckas H.E., YUapyrun B.M., OO0 «/IPODA»; AO
«M3narensctBo lIpocBemenuey;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www fizika.ru/
https://college.ruffizika/
http://www.physics-regelman.com/
http://nuclphys.sinp.msu.ru/

MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

Komnsrorep, KOJIOHKHU AJ11 KOMITBIOTEPA.
OBOPYAOBAHMUME IS IPOBEAEHUSA JIABOPATOPHBIX, IIPAKTUYECKHNUX PABOT,
JEMOHCTPALIMA

JlaboparopHblii KOMIUIEKT (HA0Op) 10 MeXaHHKe, JJA00PATOPHBII KOMILIEKT (HA0Op) IO MOJIEKYJISIPHOI
¢$u3MKe U TepMOAMHAMUKE, JIAOOPATOPHBIN KOMILIEKT (Ha0Op) MO 3JEKTPOJUHAMUKE, JTa00PaTOPHBIH



KOMILIEKT (HaOOp) 1O ONTHKE, JA0OPATOPHBIH KOMIUIEKT (Ha0Op) 110 KBAHTOBBIM SIBIICHUSIM (B KOMILIEKTE
C MHJIMKATOPOM PaJHOAKTHBHOCTH).
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