MHHHUCTEPCTBO NMPOCBEMIEHHUSA POCCHIHCKON ®EJIEPALINHA

Munncreperso obpaszosanns Openbyprekoii obnacT
Oraen obpasosanus amvurreTpaii Hosoopekoro paiiona OpenGyprekoit ofnacTi
MAOY "COIlINel n. Sueprerux”

- YTBEPKEHO
Hupexrop

74/_/~‘K.‘)1mmpE.M.
\ Mpuxis Ne | /

or "30"08 2022r.

PABOYAS ITPOI'PAMMA

OCHOBHOTI'O OBIIEI'O OBPA3OBAHMA

y4ebHoro Kypca

«DPnsmnKka»

IJIs 7 Kjaacca

OCHOBHOT'0 0011er0 00pa3oBaHus



j—

n.JHepreTuk

2022

INOACHUTEJIbBHASA 3AIINCKA

ConeprkaHue mporpaMMbl HaIlpaBieHO Ha (JOPMUPOBAHKE €CTECTBEHHOHAYYHON TPAMOTHOCTH YUAIIMXCSl U OPTaHU3AINI0 H3yUeHHs (PU3UKH HA IEATeTbHOCTHON
OocHOBe. B Hell yunThIBaloTCS BO3MOXKHOCTH Iipeameta B peanuzanuu tpedoBanuiit ®I'OC OOO k miiaHupyeMbIM TUYHOCTHBIM U METANPEIMETHBIM pe3yIbTaTaM
00y4YeHHs, a TAKIKE MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUS.

OBLIAA XAPAKTEPUCTHUKA YUYEBHOT O IIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucreMooOpa3yromuil a1 eCTeCTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUH, U3ydaeMbIX XUMHUEH, Oronoruel, actpoHoMueil u ¢uzndeckoit reorpagpueil. Pu3znka — 3T0 MpeIMeT, KOTOPHII He TOJIbKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAyYHYI0 KapTHHY MHpa, HO MU MperocTaBiseT HauOoisiee sicHble OOpas3ipbl NPUMEHEHHS HAydyHOro MeEToJla MO3HaHMsS, T.€. CIoc0o0a MOJyuyeHUus
JIOCTOBEPHBIX 3HaHMH 0 Mupe. HakoHen, ¢usnka — 3TO mpeaMeT, KOTOPbII HapsAdy ¢ IPYIrMMU €CTECTBEHHOHAYYHBIMU MPEAMETaMM JI0JDKEH JaTh IIKOJbHUKAM
npeJcTaBlIeHne 00 yBJIEKaTeIbHOCTH HAyYHOTO UCCIIEA0BAaHUS U PAJJOCTH CAMOCTOSITENIbHOTO OTKPBITHS HOBOTO 3HAHHUS.

OnHa W3 IIaBHBIX 3agad (pu3nyeckoro oOpa3oBaHUs B CTPYKType oOIIero odpazoBaHMsl COCTOMT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOW IPaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroIIMXcs, KOTOpble B JaJibHEHIIEM OYyIyT 3aHATHI B caMbIX pa3HO oOpas3HbIX chepax nesrenbHocTH. Ho He meHee
BO)XHOHM 3ajaueil sBISETCS BBIABICHHWE M IMOJTOTOBKA TANAHTIMBBIX MOJOJBIX JIOAEH AN NMPOJOKEHHs o0pa3oBaHMs M JanbHeimell npodeccruoHanbHOM
NESTENIbHOCTH B O0JIACTH €CTECTBEHHOHAYYHBIX HCCIIEJOBAaHMM W CO3JaHMM HOBBIX TeXHOJIOTUHA. COrjmacHO MPHUHATOMY B MEXKIYHapOJAHOM COOOIECTBE
ornpenenenuio, «EcrecTBeHHOHay4YHass TPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKAa 3aHMMAaTh aKTUBHYIO I'PAXKJIAHCKYIO TMO3UIHIO 10 OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU MAesIMUA. HaydHO rpaMOTHBINA YEJIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJEHHUU MpoOJeM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHMSM, YTO TpeOyeT OT HEro ciexyrolux
KOMIIETCHTHOCTEM:

HAay4YHO 00BLICHSTD SAIBJICHUS,

OICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
HHTCPHIPECTUPOBATH JAHHBIC U WCII0Jb30BATh HAYYHBIC JOKA3aTCIIBCTBA JJIA ITOJTYUCHUA BBIBOJOB.

N3yuenne pusnku cmocoOHO BHECTH peHIAIONIMN BKIal B JOpMUpPOBAaHNE €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YJarOITUXCS.

HOEJU U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»



Ilenn wu3ydyeHuss (QU3MKUM Ha YPOBHE OCHOBHOrO oOmiero oOpas3oBanHusi ompeneneHsl B Konmenuu mnpenonaBaHus ydeOHoro mpeamera «Pusumka» B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit denepanyu, pean3yrONIMX OCHOBHBIE 0011e00pa3oBaTebHbIE TPOrPaMMBbI, YTBEPKAEHHOU pereHueM Komnernn
Munuctepcra npocsemienus Poccuiickoit ®denepanun, npotokon ot 3 aexadps 2019 r. Ne ITK-4BH.

Henu uzydenust Gu3uKku:

npHOOpETeHNE HHTEPEca U CTPEMIICHHS OOYYaIONIMXCS K HAYYHOMY H3yYCHHIO TIPUPObBI, Pa3BUTHE HMX HHTEIUICKTYAIBHBIX H TBOPYECKHUX CIIOCOOHOCTEH;
pa3BUTHE MPECTABICHUI O HAYYHOM METO/IE MIO3HAHUS U (POPMHUPOBAHHE UCCIIEIOBATEIHCKOTO OTHOMICHHS K OKPY)KAIOIIHM SIBIICHUSIM;

(dhopMHpOBaHHE HAYYHOTO MUPOBO33PCHUS KaK pPe3y/IbTaTa U3YUCHHsI OCHOB CTPOCHUS MaTepuu U QyHIAaMEHTAIBLHBIX 3aKOHOB (PU3UKH,

(dbopMHpOBaHKE TIPEACTABICHUH O POJIM (PU3UKH JUTS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;

pa3BHUTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymayiieit mpodeccHoHaTbHOM NeATeTbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, MOATOTOBKA K IajdbHEHIIeMy 00y4eHHUIO B
ATOM HAIPABIICHHUH.

HOCTI/I)KGHI/IG ATHUX IeNeH Ha YPOBHE OCHOBHOI'O O6H.I€l"0 06p8.30BaHI/I$I obecrieunBaeTcs peuIeHUEM CIICAYHOIINX 3a1a4:

npuoOpeTeHue 3HaHuH O IMCKPETHOM CTPOSHHMH BEIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUN ONUCHIBATh U OOBSCHATH (PU3NYECKHE SBJICHUS C HCIIOIB30BaHUEM TOJTYYEHHBIX 3HAHUH;

OCBOEHHE METOJI0B PElIECHHUs MPOCTEHIINX PAaCYETHBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3HUECKUX MOJieleil, TROPUECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;
pa3BUTHE YMEHHI HaOIIONATh MPUPOIHBIC SBJICHUS W BBIIOJIHATH OMBITHI, JaO0OpaTOpHBIE Pa0OTHI M IKCIIEPUMEHTAIBHBIC HCCIEIOBAHMS C UCIIOIb30BaHUEM
U3MEPUTENBbHBIX TPUOOPOB;

ocBOeHUE IpUEMOB padOTHI ¢ HHPOopMaluell GU3NYECKOro CoepKaHus, BKItoYas HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUAX (GU3MKH; aHATIU3 U KPUTHYECKOE
OlLlIeHUBaHHE HHPOPMALINY;

3HaKOMCTBO €O cepamu Mpo(PecCHOHATBHON AEATENIbHOCTH, CBSI3aHHBIMU C (DU3MKOH, U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHIKEHHSIX
¢bu3nueckoil HayKu.

MECTO YYEBHOTI'O NIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBusercs o0sg3aTeNbHBIM NPEIMETOM Ha YpOBHE OCHOBHOTO oOmiero oOpasoBaHus. JlaHHas mnporpamma
pelycMaTpuBaeT u3yuyeHue Gu3nKu Ha 6a30BOM ypoBHeE B 00bE€Me 238 4 3a Tpu roja oOyuyeHus 1o 2 4 B HeJlento B 7 U 8 Kjlaccax U 1o 3 4 B He/Iemto B 9 Kiacce.

COIAEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NO3HAHUHN OKPY/KAIOIIEro MHUpa

®dusnka — HayKa 0 IpUPOJIe, U3ydaeT (Pu3nyecKue sIBJICHHUS: MEXaHUYEeCKHE, TeIUIOBbIE, SJIEKTPUUYECKHEe, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

dusznyeckue BennyuHbl. M3mepenne ¢pusznueckux BennuuH. Gusnueckue npuoopsl. [lorpenHocts u3Mepennii. MexyHapoHast cUCTeMa eQMHMUII.

Kak ¢u3uka m npyrue ecrecTBEHHBbIE HAayKH H3ydaloT Hpupoay. EcTecTBeHHOHayuyHBIH METOJ TO3HAHUS: HAONIOJEHHE, ITOCTAHOBKA HAYyYHOTO BOIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TMIOTE3, 00bsACHEHUE Ha0mo1aeMoro sBieHus. Onucanue GU3NYeCKUX sIBICHUH ¢ TTOMOLIbIO MOJETIEH.

JdeMoHcTpanuu

1. Mexanuueckue, TeIIOBbIE, JICKTPUYECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.



2. ®usnueckue TpuOOpsI U IPOIEAYPa MPSIMBIX H3MEPEHUN aHATIOTOBBIM M IU(PPOBBIM MTPHOOPOM.

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenue eHbI JEICHUS IIKAIbl U3MEPUTEIHLHOTO Tpubdopa.

2. 3mepenue pacCTOSHUM.

3. 3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MajibIX TEJl.

5. 3mepenue Temneparypsl Py MOMOILHU KUJKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATYPHI.

6. [IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3bI: NATbHOCTh MOJETA IAPUKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIe BHICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHUH BellleCTBA

CrtpoeHue BellecTBa: aTOMbl MU MOJIEKYJNbI, UX pa3Mepbl. OMNbIThI, MOKA3bIBAIOUINE AUCKPETHOE CTpoeHHe BemiecTBa. OMbIThI, TOKA3bIBAIOUINE AUCKPETHOE
CTpOECHHE BELLECTBA.

JIBmkenue yactull BemlectBa. CBsi3b CKOPOCTH JIBMKEHHUS YacTHUIl ¢ TeMrepaTypoid. bpoyHoBckoe nBuxenue, quddysus. BzanMoaeiicTBue 4acTuIl BEIIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHUE Ta3oB, >KUIKOCTEH M TBEPABIX (KPUCTAIIMYECKHX) Tel. B3auMocBsS3b Mexay CBOMCTBAMU BEUIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOCHHOCTH arperaTHhIX COCTOSIHUN BOABL. B3auMOCBS3b MeXIy CBOMCTBAMHU BEIECTB B
pa3HBIX arperaTHBIX COCTOSHUSX M UX aTOMHOMOJEKYISPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJbL. OCOOEHHOCTH arperaTtHbIX COCTOSIHUN
BOJIBI.

JdeMmouncTpamun

1. Habmoienue OpOYHOBCKOTO JBUKCHHSL.

2. Habmonenue muddysum.

3. Habnroienue siBieHUiA, OOBSICHSIIONINXCS MPUTSHKEHUEM HITM OTTAaIKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThl U ONBITHI

1. Ouenka aguamerpa atoMa METOAOM PsiIoB (C Ucmonb3oBaHueM (hoTorpaduii).

2. OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHne U B3auMo/1eiiCTBUH

Mexanunueckoe ABuxkeHue. PaBHoMepHOe U HepaBHOMeEpHOE aBMkeHUE. CKopocThb. CpenHsisi CKOPOCTh PU HEPABHOMEPHOM JIBUKEHUH. Pacuér nmyTu u BpeMeH!
nBkeHus. PaBHOMepHOE 1 HepaBHOMEpPHOE ABMKeHne. CrkopocTh. CpeHsis CKOPOCTh MPU HEPABHOMEPHOM JIBIDKCHUH. PacuéT myTH U BpeMeHU JBHIKEHUS.

SBnenue uHepuu. 3aKOH MHEepUUU. B3anmonelcTBie Ten Kak MpUYMHA U3MEHEHUsl CKOPOCTU JBWXKEHUA Teld. Macca kak Mepa MHEpTHOCTH Tena. [1noTHocTh
BeniecTBa. CBs3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BELIECTBA.

Cuia Kak XapakTepucTuka B3auMozeicTBusa Ten. Cuna ynpyroctd M 3akoH ['yka. M3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TsoxecTd. Cuna Tspkectu Ha Jpyrux mianerax (MC). Bec Tena. HeBecomocts. CriokeHue CHil, HallpaBJIEHHBIX 10 0AHOM npsiMoi. PaBHOzeicTByromas cui. Cuma
TpeHus. TpeHue ckoibkeHus U TpeHue nokosi. Tpenue B npupoje u texuuke (MC).

JdemMoHcTpauuu

1. HabmroieHne MexaHu4ecKoro JBUKCHHsI Tefa.

2. 3mepenune CKOpOCTH NPSIMOJTMHEWHOTO JIBUYKEHHUS.

3. HabmtoieHue sIBICHUS MHEPIIUH.

4. HabGmroieHre u3MeHeHUs CKOPOCTH TPU B3aUMOJICHCTBUU TEJ.

5. CpaBHeHHUE MacC N0 B3aUMOJIEHCTBUIO TEll.

6. Cno>xeHue CUJl, HalpaBJICHHBIX 110 OJHON MPSMOM.



JlabopaTopHbie padoThl U ONBITHI

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMXKEHMs (LIapUKa B )KUAKOCTH, MOJIENIN 3JIEKTPUYECKOIO aBTOMOOMIIA U T. I1.).

2. OnpeneneHue CpeiHei CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapyKa MO HAKJIOHHOM MIOCKOCTH.

3. Onpenenenue IIOTHOCTU TBEPIOTO TeEA.

4. OnbBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHHs (1edopMariui) npy>KUHbI OT TPUI0KESHHON CHIIBI.

5. OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tella M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenune. CriocoObl yMEHbIICHHUs U yBeIMUYeHMs JaBieHus. [laBieHue raza. 3aBUCMMOCTb JIaBJIEHHUs Ta3a oT o0béMa, Temmneparypsl. Ilepenaua naBnenus
TBEPIABIMU TEJAMH, >KUIKOCTAMHU U Ta3amu. 3akoH Ilackans. [IHeBMaTHueckue MalmMHBL. 3aBUCUMOCTH JABJICHUS KUIKOCTH OT TIIyOWMHBL [ 'mapocraTHmuecKuii
napasnokc. CooOuaromuecs cocynbl. ['napaBiarueckue MEXaHU3Mbl.

Atmoctepa 3emim u atmochepHoe nasieHue. lIpuunHBl CymiecTBOBaHHs BO3AYIIHOW oOomouku 3emun. Ombir Toppuuemnn. M3mepeHue aTtMocgepHOTro
JaBJieHusl. 3aBUCUMOCTh aTMOC(EPHOro JaBIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl Ui u3MepeHus: atMoc(hepHOro JaBiaeHuUs.

JleiicTBHE ®UAKOCTH U Ta3a Ha NOrpyKEHHOE B HUX Telo. BriTankuparomas (apxumenona) cuia. 3akoH Apxumena. [napanue ten. BozayxonnaBanue.

JdeMoHcTpamun

1. 3aBUCUMOCTD AaBJIEHUS T'a3a OT TEMIIEPATYPHI.
. Ilepenava naBieHUst JKUAKOCTBIO U Fa30M.
. CooOutarommuecs coCcybl.
. 'mppaBnnueckuii mpecc.
. IlposiBnenue neiicTBus aTMOCHEPHOTO JaBICHHUS.
. 3aBUCHUMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U IUIOTHOCTH YKUJIKOCTH.
. PaBeHCTBO BBITANIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.
. YcIiioBue TU1aBaHus Te: MJIaBaHUE WU TOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOUIEHHMSI MIJIOTHOCTEN TeNa U )KUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie 0T 00bEMa MOrpyKEHHON B )KUJIKOCTh YacCTH TeJa.

2. OnpeneneHye BHITAIKUBAIOUIEH CHIIBI, AEUCTBYIOLIEH HA TENO, OIPYKEHHOE B )KUJKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHUJIbI, AEUCTBYIOIIEH HA TEJIO B )KHUJIKOCTH, OT Macchl Tefa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOIIEH HA TEJIO B )KMJIKOCTH, OT 00bEMa MOTPYKEHHON B XKMJKOCTh YacTH TeJa U
OT MJIOTHOCTHU HUJIKOCTH.

5. KoHCcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYHMPOBAHUE JIOAKH U ONPEEIIEHUE €€ TPY30I10AbEMHOCTH.

Pa3pnen 5. PaGoTra u MOIHOCTB. DHeprus

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecusi pbruara. [IpuMeHeHHe npaBuiIa paBHOBECHS phlyara K OJOKY. «30510Toe
npaBuio» Mmexanuku. KI1J] mpocteix Mmexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunerndeckasi 1 moteHuanbHas sHeprus. [IpeBpaiienre o1HOTO BUja MEXaHUYECKOW SHEPTUU B JPyroil. 3aKOH COXpaHEHUs YSHEPrHH
B MEXAHHMKE.

JdeMoHcTpanun

IIprmepsl IPOCTHIX MEXAHU3MOB

JlaGopaTropHblie padoThI M ONBITHI

1. Onpenenenue pabOThI CHIIBI TPEHUS TIPH pABHOMEPHOM JBM)KEHUU TeJla [0 TOPHU30HTAIBHOM OBEPXHOCTH.

2. UccnenoBanue yCIOBHI paBHOBECHS phluara.
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3. U3mepenue KII/] HakIOHHO MIOCKOCTH.
4. 3yueHue 3aKOHA COXPAHEHUSI MEXAaHUYECKOW SHEPTUU.

8 KJIACC

Pa3pen 1. TenioBble siBJIeHUSA

Mogenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cOCTOsIHUIM BenlecTBa. Kpucrammnueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB ra30B, JKUIAKOCTEH 1 TBEPABIX
TEJ Ha OCHOBE TOJIO’KEHUHN MOJIEKYJIIPHO-KMHETUYecKoi Teoprun. CMadyrBaHue U KaWUIIpHbIE siBJIeHUS. TernoBoe pacuiupeHre u cxaTue.

Temnepatypa. CBs3b TEMIIEPATYpbl CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS YACTHULL.

Buytpennsas sneprusi CrocoObl M3MEHEHMs] BHYTPEHHEH SHEpPruu: TeIUlonepenadya M coBeplieHue padboThl. Buibl Temomnepeaayu: TEMJIONPOBOJHOCTb,
KOHBEKIIUS, U3ITyUCHHE.

KonnuectBo  temnoTel.  YenbHas — TEIUIOEMKOCTh — BellecTBa. [emiooOMeH U TEMJIOBOE  paBHOBECHE. YpaBHEHUE TemuioBoro  OanaHca.
[InaBnenue W oOTBepAECBaHUE KPUCTAUIMUECKHX BEIIECTB. YJenbHas Teriora riasieHus. [lapooOpaszoBanune u xonaencamnus. Mcnapenune (MC). Kunenwue.
VY nenbHas TemioTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYyPbl KUIIEHUsI OT aTMoc(epHOro naBieHus. BraxHocTh BO3ayxa.

OHeprus ToIMBa. Y ieJbHasl TEMJI0Ta CTOPAHHUSL.

[Tpunnumnsl pabotel TerioBeix apurateneid. KITJ[ TemoBoro nsurarens. TeroBble nBUratend U 3ammTa okpyxkaromei cpeabl (MC). 3akoH coxpaHeHUS U
IIPEBpAIEHHs] SHEPTUU B TEIIOBBIX nporeccax (MC).

JemoncTpauun

1. HaGmonenne OpOyHOBCKOTO JABUKEHUS

. HaGmonenue nud¢ysun

. Habmoienue siBieHnii cMauuBaHMsl U KaMWJUISIPHBIX SIBICHUIN
. HaOxroneHue TemioBoro pacmpeHus Tel

. I3MeHeHue naBiieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WIH OXJIaKIEHUHN
. IIpaBuiia u3MepeHus TEMIIEPATYPhI

. Buzs! Teronepenaun

. OxnaxaeHre npu CoBEpLICHUU paboOThI

9. HarpeBanue npu coBepiieHHH paboThl BHEUTHUMHU CUJIaAMH
10. CpaBHEHME TEMIOEMKOCTEN pa3IUYHbIX BELIECTB

11. HabGnronenue KUneHus

12 .Habmro1eH1re OCTOSIHCTBA TeMIIepaTyphl NPH IJIaBICHUH
13. Monenu TemIoBBIX ABUTATEIIEN
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JlaGopaTopHble paéoThI U ONBITHI

1. OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIIIOB TIOBAPEHHOM COJIM UJIM caxapa

3. OnbITHI 1O HAOMIOIEHHIO TEIUIOBOTO PACHIMPEHMS Fa30B, )KUJKOCTEH U TBEPIBIX T

4. OmpeneneHue 1aBJiICHUs BO3ayXa B OaJIOHE IITTPULIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHHUs BO3AyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAKICHUS

6. IIpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUUECKOI TPYOKe OT TeMIepaTypbl



7. HabmoieHue n3MeHeHNs BHYTPEHHEW YHEPTUH TeJla B PE3yNIbTaTe TEIUIONepe au U pa0OThl BHEIIHUX CHIT

8. NccnenoBanue sBICHUS TEMI000MEHA TPU CMEIIMBAHUHN XOJIOJHON U TOPSYCH BOIBI

9. OmnpeneneHre KOIUIECTBA TEIUIOTHI, TOTYYEHHOTO BOAON IPH TEIUIO0OOMEHE C HarpeThIM METAUIMYECKUM IIMITHHIPOM
10. Onpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue nmpouecca UCIIapeHust

12. Onpenenenne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa

13. Omnpenenenue yaeabHON TEIJIOTHI TUIABICHUS JIbJ1a

Pazgen 2. DnekTpuyecKue 1 MATHUTHbIE SIBJIEHHS

Onektpuzaius Tel. JlBa poaa 3MeKTpUUYECKUX 3apsaoB. BzaumoelicTBue 3apspkeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTH CHJIbI B3aUMOJACHCTBUS 3apsSKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAA0B U PACCTOSIHUS MEXKIY TEIaMU).

Dnektpuyeckoe moiie. HanpskEHHOCTh 251eKTpuuecKoro mnoss. [IpuHiun cyneprno3uiuu 31eKTPUIECKUX MoJiel (Ha KaYeCTBEHHOM yYPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIEeMEHTApHbIN dJIeKTpudeckuil 3apsia. CtpoeHue aroma. [IpoBOAHUKH M AUAIEKTPUKHU. 3aKOH COXPaHEHUSI JJIEKTPUUECKOTO
3apsa.

DONEeKTpUYeCKUii  TOK.  YCJIOBUSL ~ CYIIECTBOBAHMS  JJIGKTPUUECKOrO0  TOKAa.  VICTOYHMKHM  MOCTOSIHHOrO  Toka.  JIeHCTBUSL ~ 3JEKTPUYECKOro
TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUYECKUM TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuiia Toka. JneKkTpuyeckoe HanpsbkeHre. ConpoTUBICHUE MPOBOAHUKA. Y I€IbHOE CONPOTUBJIEHUE BellecTBa. 3akoH OMa ISl yyacTka
uenu. [TocnenoBarenbHoOE U NapauieIbHOE COEAMHEHUE TPOBOIHUKOB.

PaGota u MouIHOCTH 3MeKTpHuUecKoro Toka. 3akoH Jlxoyns— JleHna. DiexkTpuueckue LEend W MOTPeOUTeNH 3JIeKTpudeckor sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

IlocTostHHBIE MAarHuTHL. B3amMOJEHCTBHE ITOCTOSHHBIX MArHUTOB. MarHuTHOE Ioje. MarHuTHOe mojie 3eMId U ero 3HaueHue JUIA JKu3HU Ha 3emite. OIBIT
Opcrena. MarHuTHOE MOJE€ B3JIEKTPUYECKOro Toka. [IprMeHeHHe »SIeKTPOMArHUTOB B TEXHHUKE. J[eiCTBME MArHUTHOTO TOJiA Ha MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA. Vcronb30BaHue 2JIEKTPOABUTATENICH B TEXHUUECKHX YCTPONCTBAX U HA TPAHCIIOPTE.

Onwitel  @apazes. SIBneHue snekTpoMarHUTHOW uHAyknuu. IlpaBunmo Jlenna. OnektporeHepatop. CrnocoObl TOMYYEHHS AIIEKTPUYECKONW DHEPTHUU.
DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

JemoncTpauun

1. Dnexktpuzanus Ten

2. JIBa poja >JIE€KTPUUYECKHUX 3apsiIOB U B3aUMOACHCTBUE 3aPSKEHHBIX TEll
3. VYCTpOWCTBO M AEHCTBUE IEKTPOCKOIA

4. DnekTpocTaTUdecKas WHIYKIUS

5. 3aKoH COXpaHEHUs AIEKTPUUYECKUX 3apsAI0B

6. IIpOBOJHUKH U TUAIEKTPUKU

7. MonenupoBaHUE CUIIOBBIX JIMHUI JIEKTPUYECKOTO OIS
8. VCTOYHMKHM MOCTOSIHHOTO TOKa

9. JleicTBUA dIEKTPUUYECKOTO TOKA

10. DneKTpUYecKHil TOK B )KUJIKOCTH

11. I'a30BBIit pa3psia

12. I3MepeHue cuibl TOKa aMIIEpMETPOM

13. I3MepeHue 3JIeKTPUYECKOro HaIpsKEHUsT BOJBTMETPOM



14. PeocraT 1 Mara3uH CONPOTHUBIIEHUI

15. B3aumonencTBre NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHUsI MIOJIOCOB MarHuTa
17. MonenvupoBaHle MarHUTHBIX TOJIEH OCTOSIHHBIX MarHUTOB

18. OmnbIT Opcrena

19. MarauTHoe 1oJie ToKa. DJIEKTPOMarHuT

20. JleficTBE€ MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM

21 DnekTpoaBUTaTeNb NOCTOSIHHOTO TOKA

22. UccnepoBaHue sIBICHUS 3JE€KTPOMArHUTHONW MHIYKIIUU

23. Onbitel apanes

24. 3aBUCUMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUU €r0 BO3SHUKHOBEHHS
25. DIIEKTpOreHePaTOp MOCTOSHHOIO TOKa

JlabopaTopHbie paéoThI U ONBITHI

OnbIThI 1O HAOTIOCHUIO SNIEKTPU3ALUU TNl MHAYKIIUEH U PU COTPUKOCHOBEHUU

WccnenoBanue 1eicTBUS JIEKTPUUYECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKU

COopka 1 mpoBepKa padOoThI IEKTPHUUECKOH IETH MOCTOSHHOTO TOKa

W3mepenue u perynupoBaHue CUJIbI TOKA

N3mepenne u peryampoBaHue HapsHKEHUS

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOpPE

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA OT €0 JJIUHBI, TUIOIIA 1 IONIEPEUYHOI0 CEUEHUs U MaTepuaa
IIpoBepka npaBuiia CI0KEHHSI HAIIPSHKEHUH TIPU MTOCIIE0BATEILHOM COEIMHEHNH IBYX PE3UCTOPOB

9. IlpoBepka npaBuia sl CHJIbI TOKA IPU MAapaJUIeTIbHOM COEAMHEHUN PE3UCTOPOB

10. Onpenenenue pabOThI STEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3rucTop

11. Onpeaenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYILErO Yepe3 JaMIIOUKY, OT HANPSDKEHMS Ha HEl

13. Onpenenenne KII/l narpeBarens

14. ccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U pa3/IeTIeHUH

16. MccnenoBanne AeMCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHUS KaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKA U HAaIPaBJIEHUS TOKA B KaTYIIKe
18. M3yuenue nelicTBUsS MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM

19. KoncrpyupoBanue U H3ydyeHUE pabOThI AIIEKTPOABUTATEINS

20. U3mepenne KIIJ] anekTpoaBUraTeIbHON YCTaHOBKU

21. OnbITHI 110 UCCAEAOBAHUIO SABJICHUS AJIEKTPOMATHUTHON MHAYKLUHU: UCCIIEJOBAaHUE N3MEHEHUI 3HAYEHUS U HAIlPaBJICHUs HHAYKIIMOHHOTO TOKA.
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9 KJIACC

Pa3zgen 1. Mexannueckue iBJICHUSA



Mexanuueckoe JBrxeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTENIBHOCTh MEXaHUYECKOTO BMXKEHUs. PaBHOMEpHOE NIPSIMOJIMHEMHOE BUKEHUE.
HepaBHomepHOE npsiMonnHeNHOe 1BMKeHHE. CpelHsIsl 1 MTHOBEHHAs! CKOPOCTh Teja MPU HEPABHOMEPHOM JIBH>KECHHH.

VYckopenue. PaBHoyckopeHHOE npsiMoInHeiiHOe BrkeHne. CBoOoiHoe nagenue. OnbiTel [anues.

PaBHoMepHOE nBHKEHUE 0 OKpYkHOCTH. [lepuon u yactora oOpamenus. JIunelinas u yrioBasi CKOpocTH. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

IlepBrbiit 3ak0oH Hbrorona. Bropoi 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHIum cyneprno3unuu cuil.

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHUSI CKOJIb)KEHHMSI, CHJIa TPEHUS TIOKOS, IPYyTrre BUJIbI TPEHHUSL.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOpeHue cBoOoaHoro naacuus. JBmwkenue tianet Bokpyr Comama (MC). IlepBas kocMudeckast CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue marepuaibHON TOUKU. AOCONIIOTHO TBEPOE TEso. PaBHOBECHE TBEPIOTO Tela C 3aKPEIUIEHHOM OCBIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsbxecTH.

Nmmynec Tena. U3menenne umiynbca. UMmysbse cuibl. 3aKk0H coxpaHeHus: uMityibca. PeaktuBaoe nBmkenne (MC).

Mexanuueckass padota U MouHOCTb. Pabora cun TskecTu, ynpyroct, TpeHus: CBsizb sHepruu U paOoTsl [loTeHuuanbHas 3HeEprus Tejia, MOJHATOrO HaJ
MOBEPXHOCThIO 3eMiu. lloTeHimanbHas »Heprust cxkarod npyxkuHbl. Kunernueckas sHeprus. Teopema O KHUHETHYECKOM OHHEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUU.

JdeMoHcTpamun

1. HabnroneHne MeXaHM4ECKOIo ABMXKEHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETa
CpaBHeHME NyTel U TPACKTOPUI IBU>)KEHHS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA
N3mepenue ckopocTy U yCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS
HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOI'O JBUYKEHUS
Habumonenue ABM>XeHUs Tesa Mo OKPYKHOCTH
Habmronenne MexaHWuYecKUX SIBIEHUM, MPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHHUU OTHOCHUTEIHHO
KaOuHeTa PU3UKU

7. 3aBHCHUMOCTbH YCKOPEHHMSI TeJla OT MaccChl Tejla U IEHCTBYIOIIEN Ha HETO CUJIbI

8. HabmroneHue paBeHCTBa CHJI IPU B3aUMOJICHCTBUN Tel

9. N3MmeHeHue Beca Teja Npy YCKOPEHHOM JABUKEHUU

10.ITepenava nmmnynbca Ipyu B3aUMOJEHCTBUM TET

11.ITpeobpazoBanusi SHEPTUH MPU B3AUMOAECUCTBUU TeI

12.CoxpaHenne UMITyJIbCca IIPU HEYIIPYTOM B3aUMOJIEHCTBUN

13.CoxpaHeHne UMITyJIbca IIPHU aOCOTIOTHO YIPYTOM B3aUMOIEHCTBUH

14.Ha6umtoieHre peakTUBHOTO JBM)KEHUS

15.Coxpanenne MexaHM4eCKON SHEPTUH MTPH CBOOOTHOM IMaJICHUH

16. CoxpaHeHre MEXaHUUECKON SHEPTUU IIPU JBMKEHUHM TeJa M0 JEHCTBUEM NIPYKUHBI

JlaGopaTopHble paGoThI U ONBITHI
KoHcTpynpoBanue Tpakra Juis pa3roHa U JajJbHENIIEro pABHOMEPHOTO JBHMKEHUS IAPUKA WU TEJIEKKU
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WIIN JBUKEHUS IapHKa M0 HAKJIOHHOM MIIOCKOCTH
Omnpenenenne ycKopeHus Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM IJIOCKOCTH
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJbHOU CKOPOCTH

5. TlpoBepka THUIIOTE3bI: €CIH MPU PAaBHOYCKOPEHHOM JIBIKEHMM 0€3 HayalbHOW CKOPOCTH IYTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKH BPEMEHH OJUHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenue K03PGUIIMEHTA TPEHUS CKOTBKCHUS

SEUIEREEN
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8. OmnpeneneHue kECTKOCTH MPYKUHBI

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBMKEHHMHU TeJa MO0 TOPU30HTAIBHOMN MOBEPXHOCTH
10.0Onpenenenne pabOTHl CUJIBI YIIPYrOCTH HPU TOIBEME Tpy3a C HCIOIH30BAHHEM HEIMOABIKHOTO H IOABIKHOTO OJIOKOB
11.M3y4yenue 3akoHa COXpaHEHUSI SHEPTUU

Pasznen 2. MexannyecKkue K0JeO0aHusaA U BOJTHBI

KonebarenbHoe aBukeHre. OCHOBHBIE XapaKTEPUCTUKU KojeOaHH: Mepro/], 4acToTa, aMIUIMTy1a. MareMaTHueckuil U npy>KuHHbIH MaaTHUKU. [IpeBpamenue
SHEPTUU MpHU KoJeOaTeTbHOM JABIKCHHH. 3aryxarouiue Kosebanus. BwinyxaeHnnsie konebanus. Pesonanc. Mexanmueckue BosmHbl. CBOMCTBa MEXaHHMYECKUX
BOJIH. [Ipo nonbHBIE U onepedHble BOJIHBL. J{1MHa BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHus. MexaHnueckue BOJIHbI B TBEPIOM Tele, ceiicmuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHnue 3Byka. Hpa3ByK U yIbTpa3ByK.

JdeMoHcTpamun

1. HaGnronenue KosieOaHmid TN MO IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HabGnronenue koneOaHMi rpy3a Ha HUTU U Ha TIPY>KUHE

3. HaGmroieHue BBIHYKIEHHBIX KOJIEOaHUI U pe30HaHCa

4. PacipocTpaHeHue MpoAOIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIHN)

5. HaGmroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUUYECKHUI pE30HAHC

JlabopaTopHbie padoThl U ONBITHI
. Onpezenenue 4acTOThI U epHOAa KoeOaHUi MaTeMaTUYeCKOro MasiTHUKa
. Onpenenenue 4acToThl U eproia KoiaeOaHui NPyKUHHOTO MasiTHUKA
. UccrnenoBanue 3aBUCMMOCTH TIepr0/ia KOjeOaHUM MOABEIIEHHOTIO K HUTH Ipy3a OT JUIMHBI HUTH
. UccnenoBanye 3aBUCUMOCTH NepH0/ia KoJieOaHuil Py KMHHOTO MasiTHUKA OT Macchl rpy3a
. [IpoBepka HE3aBUCHMOCTH NepHOJIa KoJieOaHH rpy3a, MOJBEIIEHHOT0 K HUTH, OT Macchl Ipy3a
. OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NEPHO/1a KOJICOaHUH MPYKMHHOTO MasiTHUKA OT MAacChl IPy3a U jKECTKOCTHU MPY KUHBI
. Usmepenne yckopeHus CBOOOTHOTO MaIeHUS
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Paznea 3. DiiekTpoMarHuTHOE NoJie U 3J1eKTPOMATHUTHbIE BOJIHbI

DJIEKTPOMarHuTHOE TMOJie. DJEKTPOMarHuTHble BOJHBI. (CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH [lIkana »lEKTpOMAarHUTHBIX BOJIH. lcnonp30BaHue
3JIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpanuu

1. CBOMCTBA 3IIEKTPOMAarHUTHBIX BOJH

2. BoaHOBEIE CBOMCTBA CBETA

JlaGopaTopHble paGoThI U ONBITHI

1. 3y4yeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TTIOMOIIHIO MOOMIBHOTO TesedoHa

Pa3nen 4. CBeToBbBI€ SIBJICHUS

JlyueBas moznens cera. Mcrounuku ceta. [Ipsmonunelinoe pacnpoctpanenue cseta. 3atmenus Connua u JIynsl. Otpaxkenue ceta. [lnockoe 3epkano. 3akoH
OTpa)kCHHs CBETA.



IIpenomiienne cBera. 3akoH npesnomiieHus cBeTa. 1lomHOe BHyTpeHHee oTpaxxeHHe cBeTa. MCnoib30BaHNE MOJHOIO BHYTPEHHETO OTPAKEHHS B ONTHYECKHUX
CBETOBOJAX.
Jlunza. Xonx nyueidr B smH3ze. Omruueckas cucrema (oToamnmaparta, Mukpockona u teneckorna (MC). I'maz kak onTudeckas cucrema. bIM30pykocTh U
JaTbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. ClioskeHue CrieKTpaibHBIX I[BETOB. Jlucnepcus cBeta.
JdemoHcTpauuu
1. IlpsiMonuHEWHOE pacpOCTPaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonyuyenne n300paxeHuil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTH4eckuii CBETOBOI.
Xox nyueil B cobuparoliei JInH3e.
Xox JIydeil B pacCenBaroleH JIMH3E.
[Tomyuenue n300pakeHUl C TOMOIIBIO JTUH3.
9. IlpuHnun aevicTBus GoToanmnapaTa, MUKPOCKOIA M TEIECKOTA.
10.Mozenp riaaza.
11.PaznoxxeHue 6e10ro cBera B CIEKTP.
12.ITomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.
JlaGopaTopHblie padoThI M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIyya OT yrJja MaJIeHusl.
2. I3yyeHne XapakTepUCTUK NU300pakeHUs MpeIMeTa B INIOCKOM 3epKaJie.
3. UccnenoBaHue 3aBUCMMOCTH YyIJIa IPETOMIIEHUS] CBETOBOIO JIyya OT yIJla MaJeHUs Ha TPAHULIE «BO31yX—CTEKIION.
4. [lonydeHue n300paxeHH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI
5. Onpenenennie GOKYCHOTO PACCTOSTHUS U ONTUYECKON CHIIBI CO OMparoiiel JTUH3HI.
6. OnBITHI MO PA3IOKEHUIO OEIOro CBETa B CHEKTP.
7. OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IPU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUIIBTPHI.
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Pa3nen 5. KBanToBbBI€ IBJIEHHS

Omnertel Pe3epdopaa u uranerapHas Mojiennb atroMa. Mogens atoma bopa. Mcnyckanue u nornomenue cBeta aromoMm. KBantel. JInHedaTeie CIEKTPHI.

PagnoaktuBHOCTH. Anb(da, 6eta u rammanznydenus. CTpoeHrne aToMHOro siipa. HykioHHas Moiens aToMHOT o siipa. M3otomns!.

PanpnoaktuBHbie mpeBpamienus. [lepuoa nosypacnaaa aTOMHBIX sITIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsA0BOT0 U MaCCOBOIO YMCENl. DHEPIHUs CBSI3U aTOMHBIX A1ep. CBA3b MacChl M 3HEPTUU. Peakiuy cuHTEe3a U JeNIeHus
snep. MUcrounuku sueprun Comnnina u 38631 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3Ty4YeHUH Ha )kuBble opraHnu3zMsl (MC).

JdemMoHcTpauuu

1. CriexTpbl U311y4€HN U TIOTJIOIIECHHUS.

2. CexTphl pa3auyHbIX ra30B.

3. Cnektp BoAopoa.

4. Habmonenue TpekoB B kamepe Bumibcona.

5. Pabota cuéTurka HOHU3UPYIOIINX H3ITy4CHHH.



6. Perucrpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTropHblie padoThI M ONBITHI

1. HaGnroieHue CIUTOIIHBIX M IMHEHYAThIX CIIEKTPOB U3TY4CHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YAaCTHUIIBI [T0 TOP MO3HOMY IyTH (110 hoTorpadusm).
3. 3mepenue paguoakTuBHOTO (hoHa.

IoBTOPUTENBbHO0-00001IaK01LIMIT MOAYJIb

[ToBTOPUTENEHO-0000IIAOIINK MOTYJTb IPETHA3HAYCH ISl CHCTEMATU3alluK U 0000IICHHSI MPEAMETHOTO COACPKAHUS B OIBITA ACITEILHOCTH, TIPUOOPETEHHOTO
IIPU M3YyYEHUU BCEro Kypca (U3MKH, a TaKXKe Ui MOAroTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY 1O (pu3uKe I 00ydaroImmuxcs, BHIOPABIIUX 3TOT
y4eOHBIH MpenMeT.

HpI/I HN3YUCHUH JAHHOI'O MOAYJIA PCAIU3YHOTCA U CUCTCMATHU3UPYROTCA BHUAbI ACATCIBHOCTH, HAa OCHOBC KOTOPBIX o0ecrieunBaeTcs JOCTHIKCHHUC IIPCAMCTHBIX U
METANPEIMETHBIX INIAHUPYEMBIX Pe3yIbTaToB 00y4YeHHS, HOPMHUPYETCS €CTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICAOBAHUS SBIICHUI
npupoabl U TCXHUKH, OBJIIAACHUC YMCHUAMU OOBSICHSITH (1)I/ISI/I‘IGCKI/I€ SABJICHUA, ITPUMCHSAA IMOJTYYCHHBIC 3HAHUA, PCIIATh 3a/la4i, B TOM YHUCJIC KAYCCTBCHHLIC U
SKCHECPUMEHTAIILHEIE.

HpI/IHI_[I/IHI/IaJIBHO ,Z[eHTeJILHOCTHHﬁ XapaKTep JAaHHOT'O pa3aciia peajln3yeTcCsa 3a CUET TOI'O0, YTO YHAIIUCCA BBIITOJIHAKT 3aIdHUA, B KOTOPBIX UM IIPEAJIaracTcCs:

Ha OCHOBC INTOJTYUYCHHBIX 3HaHHUH pacinio3HaBaTb U HAYy4YHO 00BACHITE (I)I/ISI/I‘IGCKI/IC SBJICHHUS B OKPY)KaIOL[IefI npupoac u HOBCCHHGBHOﬁ KHN3HU,

HCIOJIb30BAaTh HAYYHBIC MCTOAbI NCCIICAOBAHU (I)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B TOM YHCJIC AJId ITPOBEPKU T'HIIOTE3 U IMOJTYUCHUA TCOPCTUICCKHUX BBIBOAOB;

OOBICHATH HAay4YHBIC OCHOBBI HanOoJiee BaKHBIX IIOCTI/DKCHI/II\/JI COBPEMCHHBIX TGXHOJIOFI/II;'I, Harmpumep, MpakTUICCKOro MCIOJb30BaHUA PA3JIMYHBIX UCTOYHUKOB
OHEPTUU Ha OCHOBC 3aKOHA MPEBpAICHUSA U COXPAHCHUA BCCX U3BCCTHBIX BUO0B SHCPIUH.

Kan(na;{ U3 TEM JaHHOI'0 pas3acia BKIKOYACT OSKCICPUMCHTAIBHOC HMCCICAOBAHUC 0606Iualomer0 XapaxkTepa. Pazgen 3aBCpHIACTCA IMMPOBCACHUECM
JUAarHOCTUYECKOM M OLIEHOYHOM pa6OTI>I 3a KypcC OCHOBHOM IIKOJIBI.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

I/I3y‘I€HI/I€ y‘IC6HOFO npeameTa «®du3uka» Ha YpPOBHE OCHOBHOTI'O 0611.161"0 O6paSOBaHI/IH JOJIDKHO obecreurBaTh AOCTHIKCHUC CJIICAYIOIINX JHUYHOCTHBIX, MCTAIPCAMETHBIX W MPECAMCTHBIX
06pa30BaTeJ’IBHHX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

Hampuomuttecxoe eocnumanue:

IPOSABJICHUEC UHTEPECA K UICTOPUN U COBPEMEHHOMY COCTOSTHUIO pOCCHﬁCKOﬁ (1)1/1314‘1601(0171 HayKH;
IEHHOCTHOC OTHOIICHUEC K JOCTUXKCHHUAM pOCCHﬁCKHX y‘léHHX (1)I/IBI/IKOB.

Fpam@ancxoe u nyoeuo-npaecmee}moe eocnumanue:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B O6Cy)KI[CHI/II/I 00I1IeCTBEHHO-3HAYNMBIX U STHYCCKHUX HpO6HCM, CBA3AHHBIX C IMTPAKTUYCCKUM IIPUMCHCHUEM JOCTIKCHUN CbI/ISI/IKI/I;
OCO3HAHUEC BAXKHOCTU MOPAJIBbHO-3THYCCKUX ITPUHIUIIOB B JCATCIIBHOCTHU y‘-IéHOFO.



Acmemuueckoe gocnumanue:
BOCIIPUSTHE 3CTETHUYECKUX Ka4eCTB (PU3MUECKOM HAYKH: €€ TapMOHIMYHOTO MOCTPOSHHMSI, CTPOTOCTH, TOUHOCTH, TAKOHHIHOCTH.
IJennocmu nayunoz2o nosnanus:

OCO3HaHUC HCHHOCTHU (1)PI3PI'{6CKOI>II HayKH KaK MOIIIHOT'O MHCTPYMCHTA NO3HAHUA MUPA, OCHOBBI Pa3BUTHUA TeXHOJ’IOFHfI, BayKHEHIIIEH COCTABIIAIONMICH KYJIbTYPBI;
pa3BUTHUC Haquoﬁ J'I10603HaTeJ'H)HOCTI/I, HUHTEpECa K HUCCIIeI0BATEIbCKON AeITCIbHOCTH.

Dopmuposanue Kyi1omyput 300p08b3 U IMOYUOHAILHOZO ONAZONONYYUUA:

OCO3HaHHE IIEHHOCTH Oe30macHOro obpasa >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BXKHOCTH TPaBHJ 0E30IIacHOTO IOBEICHHUS Ha TPaHCHIOPTE, Ha JOPOTax, C AICKTPHUECKUM U
TETUIOBBIM 000pPYJOBaHHUEM B JIOMAIIHUX YCIOBHSAX;
c(hOpMUPOBaHHOCTH HAaBBIKA pe(ICKCHH, TPU3HAHNE CBOETO MPaBa HAa OMIMOKY M TAKOTO XK€ MpaBa y APYroro 4eIoBeKa.

Tpyooeoe éocnumanue:

aKTUBHOC yYaCTHE B PCIICHUM MPAKTHYCCKHUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi) TEXHOIOTMYSCKON U COIMANIbHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIC U (PU3UUCCKUX 3HA-
HUI;
HHTEpeC K MPAKTUICCKOMY H3YYCHHIO TPO(EcCHid, CBS3aHHBIX C (PU3HUKOIL.

OKonozuueckoe sochumanue:

OpHEHTALMs Ha TIPUMEHEeHUE (HU3MYECKUX 3HAHUI /IS pellleHHs 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpe/ibl, MIIaHUPOBaHUS IIOCTYIIKOB M OLIGHKH WX BO3MOJXKHBIX MOCIEACTBHI JUIsl OKpYKarolen
Cpelsl;
OCO3HaHHUE IIOOAITBPHOTO XapaKTepa SKOJIOTMYEeCKUX IPoOiIeM U IyTel UX pelleHUs.

Aoanmayusa o0yuarouez2oca K U3MeHAIOUWUMCA YCII0BUAM COUUAILHOIL U RPUPOOHOIL CPedbl:

MOTPEOHOCTH BO B3aUMO/ICHCTBUY NIPH BBHITIOJIHEHUH UCCIIEJOBAHUN M IPOEKTOB (PM3MYECKOM HAIIPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JAPYTHUX;
MOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPaKTUUECKYIO NEATEIbHOCTD;

MOoTpeOHOCTH B (YOPMUPOBAaHUK HOBBIX 3HAHUH, B TOM YHCIIE (POPMYTUPOBATh UACH, MOHATHS, THIIOTE3Bl 0 (DM3NYECKHX OOBEKTaxX W SBICHUSX;
0CO3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHIH W KOMIIETCHTHOCTEH B 001aCTH (DHU3HKH;

IUTAaHUPOBAHHUE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PM3NUYECKIX 3HAHHM;

CTpEeMIIEHHE aHAIN3UPOBATh U BBISABIIATH B3aMMOCBS3H IIPUPOIBI, OOIIECTBAa M SIKOHOMHUKH, B TOM YHCJIE C HCIIOJIB30BaHNEM (PH3MUECKIX 3HAHUH;
OIIEHKA CBOWX JEHCTBUI ¢ yIETOM BIUSHHUA Ha OKPYKAIOIIYIO CPEIY, BOSMOXKHBIX IIT00ATBHBIX TOCIEICTBHH.

METANPEJIMETHBIE PE3YJIBTATbBI

YHuBepcaiabHble NO3HABATEIbHbIE 1eHCTBUS

Ba3zoevie nozuueckue oelicmeusn:

BBISIBJIATH U XapPaKTECPHU30BATH CYIICCTBCHHBIC IMTPU3HAKU 00BEKTOB (ﬂBJ’IeHHﬁ);
yCTaHaBJINBATb CyHICCTBCHHLIﬁ MpU3HAK Knaccnquaunn, OCHOBaHMH: OJ1d 0606H1€HI/I$I 1 CpAaBHCHMUS,



BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBACMBIX (DaKTax, JaHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSIM;

BBISIBJIATh IPUYHHHO-CJICJICTBCHHBIC CBS3H MPH M3YYCHUN (DPU3MYCCKUX SBJICHUN U MPOIIECCOB; IEIaTh BBIBOBI C UCIIONB30BAHIEM JCAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIFOUCHHI, BBIIBUTATh
THIIOTE3bI O B3aUMOCBS3AX (PU3MYCCKIX BETUYNH;

CaMOCTOSATENILHO BBEIOUPATh CHIOCO0 pelieHus yueOHoW (hrU3MIecKol 3a7auu (CpaBHEHUE HECKOJIBKUAX BAPUAHTOB PEIICHUS, BEIOOP HanOoJee MOAXOISIIETO C YIETOM CAMOCTOSATEIIEHO BBIICIICH-
HBIX KPUTEPUEB).

Ba3zoevie uccneooeamenwvckue oeticmeus:

HCTIONB30BaTh BOMPOCHI KaK UCCIEA0BATENBCKAN HHCTPYMEHT II03HAHMS;

MIPOBOAUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOXKHBIN (PU3NIECKUH SKCIIEPUMEHT, HEOOIBIIIOE HCCIe0BaHNE (PU3NIECKOTO SIBICHUS,;

OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMANHIO, TOTYIECHHYIO B XOJI€ HCCIIEIOBAHHS HITH SKCIIEPUMEHTA;

CaMOoCTOATENLHO (POPMYIHNpPOBaTh 0000IIEHHS ¥ BEIBOJIBI IO pE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHHS, OTIBITA, UCCIICIOBAHHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JANIbHEHIIIee pa3BUTHE (PU3MYECKUX IPOLIECCOB, a TAKKE BBIIBUraTh IPEIION0KEHNS 00 UX Pa3BUTUH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Paboma c ungpopmayueii:

MIPUMEHSTH PA3JIMYHBIC METOIbI, HHCTPYMEHTHI M 3aIIPOCHI MPH MOUCKE U 0TOOpE HH(OPMAIMH WM JaHHBIX C YIETOM MPEIIOKECHHON YIeOHOH (U3 UYECKON 3a1a4H;

aHAJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIIMIO PA3IUYHBIX BUIOB U (JOPM MpecTaBICHUS;

CaMOCTOSTENILHO BBIOMPATh ONTHMAIBHYIO (HOPMY MpeACTaBICHUS WH(OOPMALUK M WLTIOCTPUPOBATH PELIaeMbIe 3a/1a4l HECIOKHBIMH CXEMaMH, JHarpaMMaMiu, HHOW rpadMKod M X KOM-
OMHAINAMH.

YHuBepcajabHble KOMMYHUKATHUBHBIE 1eiiCTBUSA

Obwenue:

B X0/1e 00CYXXJCHHUs Y4eOHOr0 MaTepHala, pe3yiIbTaToB JIAO0PAaTOPHBIX PadOT M MPOEKTOB 33/1aBaTh BONPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMbI M BHICKA3bIBATh MJICH, HAIIEIEHHbIE Ha pellle-
HHE 33/1a91 ¥ HOAJep)KaHue OJ1aroxenaTeIbHOCTH OOIIEHHMS;

COTIOCTABIIATH CBOU CYX/IGHHS C CYXJIEHHSIMU APYTUX YIAaCTHHKOB JUasiora, 00HapyKUBaTh pa3Indue U CXOJCTBO MO3UIIHIH;

BBIPAJKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;

yOJIMYHO MPECTaBISATh PE3YJIbTATHI BHIIIOJIHEHHOTO (PU3MYECKOTO OMbITA (IKCIIEPUMEHTa, UCCIIEIOBAHHS, IIPOEKTA).

Cosemecmnasn deamenbHoOCmb (COMPYOHUUECB0):

ITOHNMATh U MCIIONB30BaTh MPENMyIIecTBa KOMAaHIHON N MHANBUAYAIEHON pabOTHI IPH pEIIeHNH KOHKPETHON (BH3UIECKO mpoOIeMsl;

NPUHUMATh IIeJIM COBMECTHOH NesTeNIbHOCTH, OPraHM30BBIBATh JEHCTBUS 1O €€ JIOCTIDKEHUIO: pacIpeAeiiaTh POJH, 00CYXKIaTh MPOLECCHl W PE3YNbTaThl COBMECTHOM paboOTHI; 0000IaTh
MHEHHS HECKOJIbKUX JIIOJIEH;

BBITIOJTHATH CBOIO YacCTh PaOOTHI, JOCTUrasi KAYECTBEHHOTO Pe3yJbTara 110 CBOEMY HANPABICHHUIO M KOOPIMHUPYS CBOU NEHCTBHS C IPYTMMH WICHAMH KOMaH/bI;

OIIEHUBATh KaY€CTBO CBOETO BKJIa/Ia B OOIINI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTETHHO CPOPMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOZICHCTBUSL.

YHuBepcaibHbIe peryJsiTUBHbIE 1eHCTBHS

Camoopzaumamm:

BBISIBIIATH MPOOJIEMBI B )KU3HCHHBIX U YYCOHBIX CUTYAIUAX, TPCOYIOIIUX IS pelieHus (PU3MYCCKIX 3HAHUM;
OpHEHTHPOBATHCA B PA3ITUUHBIX [TOIX0AAX MPUHATHS pEIIeHUH (MHINBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPHHATHE PEIICHIHA TPYIION);



CaMOCTOSATENIFHO COCTABIIITH aJITOPUTM peIIeHIsT PU3MUECKON 3aJau WM TUTaHa MCCIIEIOBAHUS C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh Ipeara-
€MbIC BapUAHTHI PCILICHHUIA;
JIeJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camokonumpons (penexcusn):

JlaBaTh aJIeKBaTHYIO OIICHKY CUTYyallul U IpeAsiaraTh niaH €€ U3MEHEHUs,

OOBSCHSITH IPHUYMHBI JOCTIKCHUS (HEIOCTIDKCHNUS) PE3yIbTATOB IESTEINBHOCTH, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCIEC B XOJ BBINOJHEHUS (DU3UUECKOTO HCCICAOBAHMS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB, M3MEHHBIINXCS CHTYallHH,
YCTaHOBJICHHBIX OIIHOOK, BOHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yIbTaTa [EIH U YCIOBHUSIM.

IMmoyuonanvHblii uHMeNeKm:
CTaBUTH ce0s Ha MECTO IPYTOro YesoBeKa B XO€ CIopa WM AUC KYyCCHU Ha HAYYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYTrOro.
Ilpunamue ceda u opyaux:

MIpU3HABATH CBOE IIpaBoO Ha OH.[I/I6Ky Ipu peHICHUN (1)H31/I‘I€CKI/IX 3aa4 WK B YTBCPIKJACHUAX HA HAYUHBIC TCMbI U TAKOC K€ ITPABO AP YTOro.

INPEJMETHBIE PE3YJIbTATBI

7 KJIACC

[IpenMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOKHBI OTPAXkKaTh CHOPMHUPOBAHHOCTH Y 00YJAIOIINXCSI YMEHUI:

HCIOJIHb30BaTh MOHATHS: (DU3NYECKHE U XUMHUYECKUE SIBIICHUS; HAOIOICHUE, IKCTIEPUMEHT, MOJIEITb, THITOTE3a; SIUHUIBI (PH3MIECKUX BEIUYMH; aATOM, MOJICKYJIa, arperaTHble COCTOSHHUS Bellle-
cTBa (TBEpIOE, KUJAKOE, ra3o00pa3HOE); MEXaHWYECKOe JBIKeHHE (PaBHOMEPHOE, HEePaBHOMEpPHOE, MNPSMOJIMHEHHOE), TPAaeKTOpHUs, PaBHOJACUCTBYOIIas cui, aedopmarms (ympyras,
IJIaCTUYECKas), HEBECOMOCTb, COOOIIAIONIUECS COCY/IBI;

pa3nu4ath sBreHus (Iuddy3us; TeII0BOe IBHKEHNE YacTUI] BEIIECTBA; PaBHOMEPHOE JIBUKEHIE, HEPaBHOMEPHOE IBIKCHNE; MHEPLIUS; B3aMMO/ICHCTBHE TEJ;, paBHOBECHE TBEPJIBIX Tell C 3a-
erHHéHHOﬁ OCBHO BpamiCHusA; nepeaaga JAaBJICHUS TBép}lBIMI/I TCIIaMH, KHUOAKOCTAMHU )5 ra3aMu, aTMOC(i)epHOC JaBJICHUC, IJIaBaHUC
TEJI; MPEBpAIICHUA MeXaHU4YeCKOMH 3Hep1“1/m) IO OIMMUCAaHUIO UX XAPAKTECPHBIX CBOICTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOMIUX JAHHOC (i)HSH‘{eCKOC SBJICHUC,

pacrno3HaBaTh MPOABIICHUEC H3YYCHHBIX (i)HSH‘IeCKI/IX SIBJICHUU B OKpYyXKaromemM MUPE, B TOM YUCTIC q)I/ISI/IqCCKI/Ie ABJICHUA B IPUPOAC: IPUMEPHI IBHKCHUA C PA3JIMYHBIMH CKOPOCTAMU B JKUBOH
U HEXXHBOH NPUpPOJIE; NSHCTBHE CHJIBI TPSHUS B IPUPOJIC U TEXHUKE; BIMSIHUE aTMOC(HEPHOTO NABJICHUS HA XHBOW OPraHW3M; IIABAHKE PHIO; PHIYAry B TEJIC YEIOBEKA; MIPU STOM IEPEBOIHUTH
MPAKTUIECKYIO 33/1a4y B YICOHYIO, BBIACIATH CYIICCTBEHHBIC CBONCTBA/IPH3HAKY (PU3NICCKUX SIBIICHHUIA;

OIHCHIBATh N3YYCHHBIC CBOMCTBA TEJ M (PH3MUYCCKUC SBJICHUS, UCIIONB3Ys (PU3UUCCKUC BEIIHMINHBI (Macca, 00BEM, INIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSISI CKOPOCTbh, CHJIA YIIPY-
TOCTH, CHJIa TSDKECTH, BEC Tella, CHIa TPEHUs, JaBiieHue (TBEPIOTO Tela, XKUIKOCTH, ra3a), BRITAJKUBAIOIIAS CHJIa, MEXaHHYeCKask paboTa, MOITHOCTb, IICYO CHIIBI, MOMEHT CHIIBI, K03 QHUIHEeHT
MIOJIC3HOTO JCHUCTBUSI MEXaHU3MOB, KHHETHUYCCKAsl W MOTCHIMALHAS SHEPTHs); PU ONMMCAHUW NMPABWIBHO TPAKTOBATh (PH3MUYECKUI CMBICT UCHOJIB3yEMBIX BEIUYMH, UX O00O3HAYCHUS U CIH-
HUIBI PU3UYCCKUX BEIMYHH, HAXOIUTH ()OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIIMYHUHY C IPYTHMHU BEIIMYMHAMHE, CTPOUTH IPaUKK U3yYCHHBIX 3aBUCHMOCTEH (PH3UUCCKUX BEIINYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, PU3NIECKHUE SBICHHS U MPOIIECCHI, UCTIONB3YsI MpaBuila CIOKEHUs ChJl (BIOJIb OJHOM MpsiIMOi), 3aKk0oH ['yka, 3akoH Ilackaist, 3akoH Apxume/a, IPaBUIIO PaBHO -
BecHs poryara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHHKH, 3aKOH COXPAHEHHs] MEXaHHMYECKOW SHEPrHu; MPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3aMUCHIBATH €0 MAaTEeMaTHYECKOEe
BBIPQKCHUE;

OOBSICHSITh (hU3MUYECKUE SIBJICHUS, TPOLECCHl M CBOHCTBA Tell, B TOM YHCJIE M B KOHTEKCTE CHTYAIMH MPAKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBIBIATH MPHUYMHHO-CICICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX MIaroB ¢ ONOpPOoi Ha 1—2 W3YYEHHBIX CBOMCTBA PU3UIECKUX SBICHUH, (U3MUECKUX 3aKOHA W 3aKOHOMEPHOCTH;



pemaTth pacuéTHbIC 3a1a4n B 1—2 AEHCTBUS, HCIIONIB3Ys 3aKOHBI U ()OPMYIIBI, CBA3BIBAIONINE (DM3HMUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBMS 3aa4dM 3alMCHIBATH KPATKOE yCIOBHE, MO-
CTaBJIATh (PU3MYECKUE BENUUNHBI B (POPMYIIBI ¥ TPOBOAMUTH pacu€Thbl, HAXOANUTH CIIPABOYHBIC JaHHBIC, HEOOXOANMBIE [UISl PEIICHHS 33/1a4, OLICHUBATh PEATMCTUYHOCTD HOIyYEHHON (U3HIECKON
BEJUYUHBI;

pacro3HaBath NpOOJIEMBI, KOTOPbIE MOYKHO DEIIUTH MPU MOMOLIM (DPU3NUECKHX METOJIOB; B ONHCAHUM MCCIIEOBAaHUS BBIIEJSATH MPOBEPSIEMOE NPEAINOIoKeHHEe (THUIIOTE3y), pa3indaTh M
HMHTEPIIPETHPOBATH TOJIyYEHHBIH PE3yJIbTaT, HAXOJUTh OIIMOKU B XO/I€ OMBITA, JIeJIaTh BBIBOJIBI 110 €r0 Pe3ylIbTaTaMm;

MIPOBO/IUTH OIBITHl MO HAaOMIOAECHUIO (DU3MYECKHX SBICHUH WM (U3MYECKHX CBOWCTB Tes: (POPMYJIHPOBATH IPOBEPSIEMBIC IPEIIIOJIONKECHUS, COOMpaTh YCTAHOBKY M3 IPEAJI0KEHHOTO
000pyIoBaHUsl, 3aIIMCHIBATh XOJ1 ONBITA ¥ (POPMYIUPOBATH BHIBOJIBI;

BBINIOTHATH MPSIMbIE N3MEPEHHUS PACCTOSHUSI, BDEMEHH, MACCHI Tea, 00bEMa, CHIIBI M TEMIIEPATYpPhI C HCIOIb30BAHUEM aHAJIOTOBBIX M U(POBBEIX MPHOOPOB; 3aNNCHIBATh MOKA3aHHUs MPHOOPOB
¢ yI€TOM 33aJaHHOM aOCOIOTHOW OTPEITHOCTH H3MEPECHHUH;

MIPOBOANTH MCCIIEJOBAHNE 3aBUCHMOCTH OJHOHM (PM3MUECKOI BEIMYHMHBI OT JPYTOM € MCIOIb30BAHUEM HPSAMBIX W3MEPEHUH (3aBHCHMOCTH ITyTH PaBHOMEPHO ABMKYIIETOCS TeJIa OT BPEMEHH
JIBIDKCHUS TEJa; CHIIBI TPEHMS CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH TN M HE3aBUCUMOCTHU CHIIBI TPEHHSA OT IUIOILIAJN CONMPUKOCHOBEHHS TEI; CHIIBI YIPYTOCTH OT Y-
JMHEHHS TPYKHUHBI; BRITAJIKUBAOMIEH CHIIBI OT 00BEMa MOTPYKEHHOHN YacTH Tela U OT IUIOTHOCTH XKHAKOCTH, €€ HE3aBUCHMOCTH OT IIOTHOCTH TeNa, OT TIyOMHBI, HA KOTOPYIO MOTPYKEHO
TEJIO; YCJOBHH IUIABaHUs TeJ, YCJIOBUII paBHOBECHs pbluara M OJIOKOB); Y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOTO HCCIENOBaHUS, COOMpATh YCTAaHOBKY U BBITIOJIHATH U3MEPEHUS, CIEAYs
NpECAJIOKCHHOMY IUIaHY, (bI/IKCI/IpOBaTL pPE3YJIbTAThI HOJ'Iy‘-IeHHOfI 3aBUCUMOCTH (1)I/I3I/I‘IeCKI/IX BCJIMYMH B BUIAC MNPCAJIOKECHHBIX Ta6J'II/IIl n I’pa(l)I/IKOB, JCJIaTb BBIBOJIbI IO peE3yJibTaTaM
HCCIICIOBaHMUS;

MMPOBOANTE KOCBCHHBIC U3MEPCHUA (I)I/I3I/I‘-ICCKI/IX BCIINYNH (HHOTHOCTB BCHICCTBA XXUIAKOCTHU U TBép[[OFO TCJla; CUJIa TPCHUA CKOJIbKCHUA; NaBJICHUE BO3AYyXa; BbITAJIKMBArolasa Cuia, HeﬁCTByIO-
1asi Ha MOTPYKEHHOE B JKUJKOCTH TEJO; KOI(PQPHUIHMEHT MOJIE3HOTO NEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYs NMPEAI0KEHHON MHCTPYKIWU: TPH BBINOJIHEHUH U3MEPEHHH cOOMpaTh dKCIIepH-
MCHTAJIbHYIO YCTaHOBKY U BBIYUCJIATH 3HAYCHUC HCKOMOM BCIIMYUHBI;

co0JII01aTh MpaBUiIa TEXHUKH 0€30MacCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pYIOBaHUEM;

YKa3bIBaTh MPHHIUIEI ASHCTBUS MPUOOPOB M TEXHHMUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, TUHAMOMETP, COOOIIAIONINECS COCYbI, OApOMETp, phIvar, MOABI)KHBIN W HENOABIXHBINA OJIOK, Ha-
KJIOHHAS TIIIOCKOCTb;

XapaKTepU30BaTh MPHUHIIMIIEI ICHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHUUIECKUX YCTPOWCTB C ONOPOH HAa MX OMMCAHUSA (B TOM YHCJIE: MOIIHNITHUKY, YCTPOWCTBO BOAOIPOBOIA, THIPABINICCKUH
Ipecc, MAaHOMETP, BBICOTOMED, MOPITHEBOH HACOC, APEOMETP), HCIIOIb3YsI 3HAHHS O CBOMCTBaX (PU3NYECKUX SIBICHUH N HEOOXOJMMBIEe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJMTH NPUMEPHI / HAXOJUTh HH(OPMALIMIO O TPHUMEpPax MPAKTUUECKOTO UCIIOIb30BaHUs (DU3MUECKUX 3HAHUI B NOBCETHEBHOW XKHU3HHU JUIsi o0ecrieueHns: 6€30MacHOCTH NP 0OpallieHuH ¢
pubOpaMy M TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHUS 3[J0POBBsI U COOIOACHUS HOPM HKOJIOTHYECKOT0 TIOBEICHUS B OKpYJKaroIei cpene;

OCYIIECTBJIATH 0T60p HUCTOYHUKOB HH(bOpMaHHH B CCTHU I/IHTepHET B COOTBETCTBMMU C 3aJaHHBIM TIIOMCKOBBIM 3allpoCcoOM, Ha OCHOBEC HWMCIOIUXCA 3HAHUU | HyTéM
CpaBHEHUS Pa3jIMYHBIX MCTOYHHMKOB BBIJIEINSITh HH(OpMALIUIO, KOTOPas SIBJISETCS MPOTHBOPEUNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOIL;

HCIIOJIb30BaTh IPH BHIIOJIHEHUH YYE€OHBIX 33/IaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYpy (HU3MUECKOTO COMIEpPKAHMsI, CIIPAaBOYHbIE MaTEepUalIbl, PECYpChl ceTH MHTepHeT; BilafieTh NpuéMaMy KOH-
CIEKTUPOBaHUs TEKCTa, NpeoOpa3oBaHusi MHPOPMAIMU U3 OJHOI 3HAKOBOH CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBCHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3 MCTOYHMKOB HMH(pOpPMAaIMy (PU3NUECKOTro COJepKaHWsi, B TOM YHCIE IYyOJIMYHO AENaTh KpaTKHe
cooO0IIeHNsT 0 pe3yabTaTax MPOEKTOB WIIM y4eOHBIX HCCIEIOBaHWI; MPH 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3YYEHHBIH NMOHATHHHBIN anmapar Kypca (HU3HMKH, CONPOBOXIAThb BBICTYIUICHHE
Mpe3eHTalHei;

IIPU BBITIOJIHEHUH y4eOHBIX NPOEKTOB M WCCIENOBAaHMUN pacIpeiessiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTABJICHHBIMH 3aJa4aMH, CICIUTH 32 BBINOJIHEHWEM IUIaHA JEHCTBUM,
aJIeKBAaTHO OIIEHMBATh COOCTBEHHBIN BKJIA/l B JISITENEHOCTD ITPYIIIbI; BRICTPaUBaTh KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, YIUTHIBas MHEHHE OKPYKAIOIINX.

8 KJIACC

[TpeameTHBIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CQOPMHUPOBAHHOCTH y 00yJAIOIINXCSl YMEHUI:

HCTOJIB30BaTh TOHATHS: Macca | pa3Mepbl MOJICKYJI, TEIUIOBOE JBIDKEHHE aTOMOB M MOJICKYII, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAITMYECKUE H aMOp(HBIC Tella, HACBHIIIICHHBIA U HEHACHI-
IICHHBIX TIap, BIAXHOCTh BO3JyXa; TEMIEpATypa, BHYTPEHHSSA SHEPIHs, TCIUIOBOM IBUTATEIb; JICMEHTAPHBIA JJICKTPUICCKUN 3aps]], MEKTPHIECKOE TI0JIe, IIPOBOJIHUKA M JUIICKTPUKH, I10-
CTOSIHHBIN 3JICKTPUYECKUH TOK, MAHUTHOE TI0JIE;

pa3nu4aTh SBICHUS (TEIJIOBOE PaCIIMpEHHe/CKaTHe, TeIulonepenada, TeIIOBOe PaBHOBECHE, CMAayMBaHUE, KalWIULIPHBIC SBICHHS, MCIApPEHHE, KOHICHCANNS, IUIaBICHUE, KPUCTAJUIN3AIINI
(oTBepAeBaHne), KAIICHHE, TETUIONEpeaada (TeIUIONPOBOAHOCTD, KOHBEKITUS, H3TyUCHHE); IICKTPU3AIUS TeJl, B3aNMOACHCTBIE 3apsI0B, NEHCTBHS IEKTPHIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHICTBHE MAarHUTOB, ICHCTBHE MAarHUTHOTO TOJS HA MPOBOAHHUK C TOKOM, DJICKTPOMAarHWTHAS MHIYKIHWS) IO OMFCAHMIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JE€MOH-
CTPUPYIOIINX JaHHOE (PU3WIECKOE SIBIICHHE;



pacro3HaBaTh NPOSBICHHE H3YUCHHBIX (DPU3MYECKUX SBICHWH B OKPY)KAIOIIEM MHpE, B TOM Yucie (HU3HUECKHE SBICHUS B MPUPOE: MOBEPXHOCTHOE HATSIKEHUE W KaNWIISIPHBIC SIBICHUS B
NIPUPOJIe, KPUCTAIUIB B IpUpoJe, nanydenne ConHIa, 3aMep3aHne BoZ0EMOB, MOpPCKUe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHETa; 3JEKTPUUECKHUE SBJICHUS B aTMOocdepe, 3JeKTPUIeCTBO
KHMBBIX OPraHM3MOB; MarHUTHOE IoJie 3eMJIH, Ape( MO0 COB, POJIb MarHUTHOTO TOJIS JUIS )KU3HU Ha 3eMile, MOJSIPHOE CHSHME; MPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJIEIIATH CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKY (PU3NUECKUX SBIICHUI;

OIUCHIBATh M3YUCHHBIE CBOWCTBA TET M (PU3NUECKHE SIBICHUS, UCTIONB3Ys (PM3MUYECKUE BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTHs, KOJINYECTBO TEIJIOTHI, YeIbHAs TEIUIOEMKOCTh Bellle-
CTBa, yleNibHAsl TEIUIOTa IUIaBJICHUS, yAEJbHAs TEIUIoTa MapooOpa3oBaHus, YAEIbHAs TEIUIOTA CrOPaHMs TOIUIMBA, KOI(PQHIMEHT MOJE3HOTO JEHCTBHS TEIUIOBOM MAaIMHBI, OTHOCHTEIIbHAS
BJIQXXHOCTh BO31yXa, JJICKTPHUUECKUHN 3apsiil, CHJIa TOKa, SJIEKTPHIECKOE HANpPsDKEHHE, CONPOTHBIICHNE IPOBOHHKA, YIEIBHOE CONMPOTUBIICHHE BEIIECTBA, Pad0Ta U MOIIHOCTb 3JIEKTPUIECKOTO
TOKa); MPU ONMCAHUM MPABHIBHO TPAKTOBATH (PU3UUECKHH CMBICI HCIOJIB3YyEMBIX BEIMYNH, 0003HAUEHHS M CIUHUIBI (U3NUCCKUX BEIMUIHMH, HAXOAWTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3UUIECKYIO BENUYNHY C APYTHMH BEINYNHAMH, CTPOUTD Tpa(UKN M3ydIEHHBIX 3aBUCHMOCTEH (hM3HMUECKUX BEJINYUH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UIECKUE SIBICHUS U MIPOIECCH, UCIIOIb3Ysl OCHOBHBIE MOIOKEHUSI MOJIEKYJIIPHO-KHHETHIECKON TEOPHH CTPOCHUS BEIECTBA, IPHHIUI CYTIEPIIO3HUIUH T10-
nel (Ha Ka4eCTBEHHOM yPOBHE), 3aKOH COXpaHEHHMs 3apsaja, 3akoH OMa Ui ydJacTKa Iernu, 3akoH J[xoyns - JIeHna, 3aKoH cOXpaHEeHUs SHEPTHUH; IIPH 3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIKChIBATh €70 MaTEMATUYECKOE BEIPAKEHUE;

OOBSACHSTH (PU3MUECKUE TIPOIIECCH I CBOKWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIli MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBISATH IPUIMHHO-CIICCTBEHHBIE CBSI3H, CTPOUTD 00BsC-
HeHue U3 | - 2 JOTWYeCcKUX IIaroB ¢ Oornopoi Ha 1 - 2 u3y4eHHbIX CBOWCTBA (PU3HNYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacyéTHble 3a/1a4u B 2 - 3 aeicTBus,
UCTIONBb3Ysl 3aKOHBI U (popMyIbl, cBs3bIBatoIIne (U3MUECKHE BEJIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3a/1a4d 3aIlUCHIBATH KPAaTKOE YCIIOBHE, BBISABISATH HEAOCTATOK JAHHBIX JJIS PEIICHHS
3a71a4M, BEIOUPATh 3aKOHBI U (pOpMYIIbl, HEOOXOJUMBIE /ISl €€ PELIeHHs, IPOBOJUTH PAacUEThl U CPABHUBATH MOJYYEHHOE 3HaYeHHE (PM3MYECKOM BETMUUHBI C M3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh MpoOJIEMBbl, KOTOPbIE MOXHO PEIIUTh MPH MOMONIM (U3MYECKUX METOJOB; HUCIIONb3Yysl OINMCAaHWE HWCCIEJOBAHMS, BBLICIATH MPOBEpSEMOE MPEAIOI0KEHHEe, OLCHHBAThH
MIPaBUIBHOCTD MOPSIKA IPOBEACHUS UCCIIEOBAHU, JeIaTh BHIBOIBI;

MIPOBO/AUTD OTIBITHI 110 HAOMIOJNCHNIO (PU3NYECKUX SBICHUN WM (U3MIECKUX CBOMCTB TN (KalWUIAPHBIC SIBICHUS, 3aBUCHMOCTh JaBJICHUS BO3AyXa OT €ro 00b&Ma, TEMIEpaTyphl; CKOPOCTH
Iporecca OCThIBAHMSA/HarpeBaHus NMPH M3IYYECHHH OT I[BETa M3y YaIOIICH/OTIOMAONIeH TOBEPXHOCTH; CKOPOCTh MCIApeHMsI BOABI OT TEMIIEPATypPhl )KUAKOCTH U IUIOMAIU €€ MOBEPXHOCTH;
JNEKTPHU3ALHUS TeI ¥ B3aUMOAEHCTBHE SIIEKTPUUIECKHX 3apsAI0B; B3aUMOJEUCTBUE MTOCTOSHHBIX MATHUTOB, BU3yalU3allls MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; IE€HCTBHS MarHUTHOTO TOJIS
Ha MPOBOAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOHCTBA AJICKTPOABHUTATEIS IOCTOSHHOTO TOKA): (hOPMYJIMPOBATH MPOBEPSIEMBIE TIPEIIONIOKEHNUS, COOMPATh YCTAHOBKY M3 IIPEUIO KEHHOTO
000py/IOBaHUsI; ONUCHIBATE X0/ ONBITA X (POPMYIMPOBATH BHIBOJIBI;

BBITIOJHATH MPSIMBIE U3MEPEHHs TeMIIepaTyphl, OTHOCHUTEIBEHON BIA)KHOCTH BO3/yXa, CHIIBI TOKA, HAIPSDKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX NPHOOPOB M JATUYMKOB (M3MUECKUX BEIUYUH;
CpaBHUBATh PE3YJIbTAaThl H3MEPEHUN C YUETOM 3aJaHHOU aOCOTIOTHON TOTPEITHOCTH;

IIPOBOJIUTH UCCIIEZIOBAHUE 3aBUCHMOCTH OJHON (U3NUECKON BETHUMHBI OT JPYTOH ¢ MCTIONIBb30BaHUEM IIPSIMBIX U3MEPEHHUH (3aBUCUMOCTH COMPOTUBIICHUS IPOBOJHHUKA OT €r0 JUTMHBI, TUIOIIa 11
MIOTIEPEYHOT0 CEUCHMS U yJICIIbHOTO COTPOTHBIICHHUS BEIIECTBA MMPOBOJAHMKA; CHJIBI TOKA, HAYILETO Yepe3 MPOBOAHHUK, OT HANPSIKEHUS Ha MIPOBOJIHUKE; UCCIIEIOBAHNE TIOCIIEJOBATEIFHOIO U Ta-
paJUIENIHOTO COEIMHEHNH MPOBOJHUKOB): TNIAHUPOBAThH MCCIIEI0BAHUE, COOMPATh YCTAHOBKY W BBITIOJIHATH U3MEPEHUSI, Clie/lys NPEAI0KEHHOMY IJIaHy, (PUKCHPOBATh Pe3yJIbTaThl MOJY4EeHHOH
3aBUCHMOCTH B BHJIE TaONUI[ U rpaMKOB, eJIaTh BBIBObI 110 PE3YJIbTATAM HUCCIIEIOBAHHUS;

MIPOBO/INTH KOCBEHHBIE N3MEpEeHNs (PU3UIECKNX BeNMUnH (yeIbHas TEIIOEMKOCTh BEIECTBA, CONMPOTHUBIICHHE TIPOBOJHHUKA, pab0Ta M MOIIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHMPOBATh N3Mepe-
HUSI, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYS NMPENIO’KeHHONH MHCTPYKIIMH, ¥ BBIYUCIISTH 3HAUCHNE BEJTMIHHBI;

co0JIo/1aTh MpaBUiIa TEXHUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pYIOBaHUEM;

XapaKTepU30BaTh MPHUHIMITE JEUCTBHUS M3Y4YEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOMCTB C ONOPOI Ha MX ONMUCAHUS (B TOM YHCJIE: CHCTEMa OTOIUIEHHsS JOMOB, THTPOMETp, NapoBasi TypOuHa,
aMIIepMeTp, BOJIETMETP, CYETUMK JJIEKTPUYECKOHW ODHEPIHH, 3JEKTPOOCBETHUTEIbHBIE NPUOOPHI, HArpeBaTelbHbIC 3JIEKTPONPUOOpPHl (IPUMEphI), 3JEKTPUUYECKHE IPEAOXPAHUTEINH;
JIEKTPOMArHHT, JIEKTPOIBUTaTENb IIOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SBJICHUH 1 HEOOX0ANMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbBIE IPUOOPHI IO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (JKHIKOCTHBIN TEPMOMETp, TEPMOC, TICHXPOMETp, TUTPOMETP, ABUraTEb
BHYTPEHHETO CTOPaHMSA, IIEKTPOCKOII, PEOCTaT); COCTABIIATH CXEMBI ANEKTPUUECKUX IIeTIeH C MTOCIeA0BATEIBHBIM | NapaUIeIbHBIM COCINHEHNEM 3JIEMEHTOB, pasindasi yCIOBHBIE 0003HAYCHHUS
3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;

MIPUBOINTH MPUMEPHI/HAXOINTh HH(OPMAIMIO O MPUMEPax MPAKTUIECKOTO MCIOIH30BAaHUS (PH3MUECKUX 3HAHWH B MOBCEAHEBHOM KHU3HM Ui O0OecredeHnsl 0€30MMacHOCTH MpH OOpaIeHNH ¢
mpubopaMy ¥ TEXHHYECKUMHU YCTPOHCTBAMH, COXPAaHEHHS 370POBbS M COOIIONEHHSI HOPM 3KOJIOTHYECKOTO ITOBEICHHS B OKPYKAIOIIEeH Cpese;

OCYLIECTBJISITH TOMCK HMH(pOpMAIMu  (U3HMYECKOTO COJAEpXKaHUSA B CeTH VIHTEpHET, HAa OCHOBE HMMEIOIIMXCS 3HAHWN W IMyTEM CpaBHEHMS MIOIOJHHUTEIBHBIX HCTOYHHUKOB BBIJEISATH
nHpopmanuio, KoTopast SBJIIETCS IPOTUBOPEUNBON HIM MOXKET OBITh HEJOCTOBEPHOH;

UCIIONIb30BaTh IIPU BBIMOJIHEHUU YUeOHBIX 3aJaHUH HAay4HO-TOMYJISIPHYIO JINTEpPaTypy (HU3MYECKOro COAEp)KaHWs, CHpaBOYHBIC MaTepHaibl, pecypchl ceTH VHTepHeT; BiajeTh npuéMamu
KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMH U3 OJHON 3HAaKOBOI CUCTEMEI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPAaTKHE YCTHBIE cOOOLIeHNUs, 000011as HH(POPMAIHIO U3 HECKOJILKUX MCTOYHUKOB (PM3MUYECKOTO COAEPKaHUs, B TOM YUCIE IMYOJIMYHO MPEACTAaBIATH
Ppe3yJbTaThl MPOEKTHON MM HCCIIEI0BATEIBECKON JIESTENEHOCTH; PU TOM TPAMOTHO MCIIOJIb30BaTh U3y4YEHHbIH MOHSTUHHBIN annapar Kypca (U3UKH, CONPOBOXKAATH BBICTYIUIEHHE MIPE3eHTa-
LUeH;



IIpH BBINTOJTHCHUN y‘Ie6HBIX ITPOCKTOB U HCCJICTIOBAaHUMN CI)I/ISI/I‘{CCKI/IX IIPOUECCOB PACIIPECACIIATD 0053aHHOCTH B Tpynme€ B COOTBETCTBUM C IMOCTABJICHHBIMU 3aJla4aMU, CIICANUTH 3a BBIIIOJITHCHUEM
IJ1aHa Z[eﬁCTBHﬁ 1 KOPPCKTHUPOBATH €ro, aICKBATHO OLICHUBATH COOCTBEHHBII BKJIaJd B ACATCIbHOCTD I'PYIIIbLI; BBICTPANBATh KOMMYHUKATUBHOC B3aPIMO,H€I7[CTBPIC, MposABJIAA TOTOBHOCTL pa3pe-
mIaThb KOHq)J'H/IKTI)I.

9 KJIACC

[TpeameTHBIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCSl YMEHUI:

HCTIONb30BATh MOHATHA: CHCTEMa OTCUYETA, MaTepHANIbHASA TOUKA, TPACKTOPHS, OTHOCUTEIPHOCTh MEXaHHUECKOTO IBIKEHUS, Aedopmarus (ynpyras, IUIacTHYecKas), TPeHHE, EHTPOCTPEMH-
TEJIbHOE YCKOPEHHE, HEBECOMOCTD U Meperpy3KH; LEHTP TSHKECTH; aOCONIIOTHO TBEPJOE TEJIO0, LIEHTP TAXKECTH TBEPAOTO Tella, PaBHOBECHE; MEXaHWYECKUe KOJieOaHHs M BOJIHBI, 3BYK, HH(Ppa3BYK
U yIbTPa3BYK; 3JIEKTPOMArHUTHBIC BOJIHBI, LIKaJa 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JajbHO30PKOCTh, CIEKTPHI UCITyCKaHHs M MOTJIOMIEHH s ; ainbda, 6eTa U raMma-u3IydeHus,
W30TOIIBI, SJCpHAsl SHEPTeTHKA;

pas3nuuars siBeHus (paBHOMEPHOE U HEPaBHOMEPHOE NPSIMOJIMHEHOE IBU)KEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBHXKEHUE, CBOOOIHOE TTaJJICHUE Tell, pPABHOMEPHOE JABHKEHHUE [0 OKPYXK-
HOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JBIDKEHHE, KojeOaTelbHOE NBIDKEHHUE (3aTyXaloue U BRIHYK/ICHHbIE KOJIeOaHuUs ), pe30HAHC, BOJTHOBOE JIBH)KEHHUE, OTPaKCHUE 3BYKa, MPIMOJIUHEH-
HOE€ PacHpoCTpaHEHHEe, OTPaXKEHHE U IPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, paslokKeHHEe OeNoro CBeTa B CIEKTP U CIOKEHHE CIIEKTPaJIbHBIX I[BETOB, TUCIIEPCHS CBETA,
€CTECTBEHHas pa/In0AKTHBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIEKTPA M3JIydCHHUS) IO OMHCAHUIO HX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIB-
JICHUE;

pacrio3HaBaTh NPOSBICHHE H3YUYCHHBIX (U3MUECKUX SBICHUH B OKpY’KaromleM MHUpe (B TOM uucie (PU3NYECKHE SBICHUS B MPHUPOJIC: MPHUIMBEI M OTIMBEI, JABIKEHUE IUTaHeT ColHeuHOH
CHCTEMBI, PEaKTUBHOE IBIKCHUE JKUBBIX OPTaHM3MOB, BOCIIPUATHE 3BYKOB XKMBOTHBIMH, 3EMJICTPSICEHHE, CEHCMHYIECKHE BOJIHBI, IIyHAMH, 3XO0, I[BETa TEJ, ONTHYECKUE SIBICHHUS B NIPUPOJIE,
Ononorn4eckoe AeiicTBIE BUIUMOTO, YIETPA(HOIECTOBOTO H PEHTTEHOBCKOTO U3JIyUCHNH; €CTECTBEHHBIN PaJHOaKTUBHBIN (DOH, KOCMUYECKHE JIydH, PAAHOAKTUBHOE U3ITyUCHHE TPUPOIHBIX MH-
HepaJoB; ICHCTBHE PaANOAKTUBHBIX M3ITyUCHUI HA OPraHU3M YeJIOBEKa), IPH 3TOM IEPEBOANTD NMPAKTHUECKYIO 33/1a4y B y4€OHYIO, BBLICIATH CYIIECTBCHHBIC CBOMCTBA/TIPU3HAKN (HH3HUECKUX
SIBJICHUM;

OIUCHIBATH U3YYEHHbIC CBOWCTBA TeN U (PU3UUECKHE SBICHHS, HCIIOJb3Ys (PU3MYECKUE BEIUMIHHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTh Tella IPH HEPAaBHOMEPHOM JIBIXKEHUH, YCKOPEHHUE, IepemMe-
LIEHHE, ITyThb, YIIIOBasi CKOPOCTh, CHJIAa TPEHUSI, CHJIa YIIPYTOCTH, CHJIA TSHXKECTH, YCKOPEHHE CBOOOIHOTO ITaIeHH s, BEC TeJla, UMIIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHH4ecKas padoTa 1 MOILIHOCTb,
MOTEHIMAJIbHAsA HEPTHs Tella, MOJHATOTO HaJl TIOBEPXHOCTHIO 3€MJIM, MTOTEHIMAIBHASI SJHEPTUS CKATOW MPY>KUHBI, KHHETHYE CKasl SHEPTHsl, TOJIHAs MEXaHWYecKas SHeprHs, MepHoj U 4acToTa
KoJieOaHMH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IM0KA3aTelb MPEJIOMIICHHUS CPE/ibl); PU ONMHCAHWHU MPABWIBHO TPAKTOBAaTh (BM3MYECKUI CMBICI MCIOJIb3YEMbIX
BEJINYMH, 0003HAYEHHSA W E€IUHUIBI (PU3NYECKUX BEIMYMH, HAXOAWTh (POPMYJIBI, CBA3BIBAIOIINE NAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH IpaMKH H3yYEHHBIX
3aBUCHMOCTEH (PU3UIECKNX BEIUYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS U IPOLIECCHI, UCIIONB3YS 3aKOH COXPAaHEHHs SHEPTHH, 3aKOH BCEMUPHOTO TSATOTEHHUS, IPUHINI CYNIEPIIO3UIINH CHJI, TPUHIUIT OTHOCHUTEIb-
HoctH ["anmues:, 3akoubl Hpl0TOHA, 3aKOH COXpaHEHUS! IMITYJIbCa, 3aKOHBI OTPAXKECHUS M NPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsSJ0BOT0 M MACCOBOTO YHCEIN MPH SICPHBIX PEAKIMAX; IIPU
3TOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €T0 MaTeMaTHUECKOE BBIPasKEHNE;

0OBSCHSTH (PU3UUYECKUE MPOLIECCH M CBOKWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalli MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH IPUIMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTD 00BsIC-
HEHHEe U3 2—3 JOTHYECKHUX IIaroB ¢ OMOPOoil Ha 2—3 N3yYeHHBIX CBOWCTBA (PU3MUYECKUX SBICHUH, (HPU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTs pacy€éTHBIC 3a7ady (OMUPAIOIINECcs Ha CUCTEMY U3 2— 3 ypaBHEHHIT), CTIONbB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIONINE (DH3MUECKIE BEIMYWHBI Ha OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H 3a-
IMUCHIBATh KPATKOE YCIIOBHE, BBIABIATH HEMOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI W (OPMYINBI, HEOOXOAWUMBIE U PEIICHHUS, MPOBOIUTH PACUETHI W OICHUBATH
PEATUCTUYHOCTD MOTYYCHHOTO 3HAYCHUS (PU3MUECKON BEIUIHHBL,

pacmo3HaBaTh HPOOIEMBI, KOTOPHIE MOXHO PEUINTh NIPH IMOMOIIM (PH3HMYECKUX METOJIOB; HCIIONB3YsSl ONMCAHHWE WCCICIOBAHWSA, BBIACTATH IpPOBEpsAEMOE IPEINOI0XKEHHE, OIICHUBAThH
MIPaBUJILHOCTB TIOPS/IKa TIPOBEACHHS UCCIIEA0BaHNS, JIeTaTh BHIBOAbL, HHTEPIPETHPOBATh PE3yIbTaThl HAOIIOICHUH 1 OIBITOB;

IIPOBO/IUTH OIIBITHI 110 HAOJIOAECHHIO (PM3MUYECKUX SBICHUN WITH (PU3NUECKHX CBOICTB Tl (M3y4eHHe BTOPOro 3akoHa HbI0TOHA, 3aKOHa COXpaHEHHs YHEPTHH; 3aBUCUMOCTD TIEpHOJIa KoeOaHuH
NIPY>KUHHOTO MasiTHUKA oT Macchl rpy3a " HKECTKOCTH TIPY>KUHBI u HE3aBHCUMOCTh oT AMITIUTY b MaJIbIX KoJIeOaHWH; MPSIMOJIH -
HeHOEe paclpOCTpaHEHHE CBeTa, pas3JioKeHHe Oesoro CBeTa B CIEKTpP; M3y4eHHE CBOMCTB M300paXEHHs B IUIOCKOM 3€pKajle M CBOWCTB M300paKeHMs MpeaMeTa B cOOMparone JIMH3e;
HaOJIIOJICHUE CIIOIIHBIX M JIMHEHYAThIX CHEKTPOB M3JIYYEHHS): CAaMOCTOSTEIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYyIOBaHMS; ONMCHIBATH XOJ| OIBITA U €ro Pe3yJbTaThl,
(OpMyIHPOBATH BBIBOIBI;

MIPOBOJUTH NMPHU HEOOXOAMMOCTH CEPHUIO MPSIMBIX MU3MEPCHHI, OMpeAeiisis CpelHee 3HadeHWe H3MepseMoil BeMWduHbl ((POKYCHOE pacCTOsIHHE COOMparomel JMH3BI); 000CHOBBIBATH BHIOOD
croco0a U3MEPEeHNs/U3MEPUTENHHOTO TPHOOopa;

MIPOBOANTH UCCIIEIOBAHNE 3aBUCHMOCTEH (DM3MUECKUX BEIMYUH C HCIIOJIb30BAHHEM IIPAMBIX M3MEPEHHUH (3aBHCHMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM ABIKEHHH 0€3 HadalbHON
CKOPOCTH; Heproa KoiaeOaHN MaTeMaTH4ecKoro MasTHUKA OT AJMHBI HUTH; 3aBHCUMOCTH yTJla OTPaKCHMS CBETa OT yrja MaJCHHs M yIia MPEeJOMIICHHUS OT yIila HMaJeHus): IUIAHUPOBAaTh



HCCIIEJOBAaHNE, CAMOCTOSITENIbHO COOMPATh yCTAHOBKY, (DMKCHPOBATh PE3yNIbTATHI IOyYCHHON 3aBUCUMOCTH (PU3NUIECKUX BEJIMUYMH B BH/IE TaOIHI ¥ IpaUKOB, AETaTh BHIBOABI [0 PE3yIbTaTaM
HCCIICIOBaHMUS;

MIPOBO/INTH KOCBEHHBIE M3MEpPEHUsI (PM3MUECKUX BEINYUH (CPEAHss CKOPOCTh M YCKOPEHHE Teja NPU PaBHOYCKOPEHHOM JIBW)KEHHH, YCKOpEHHE CBOOOIHOTO MafeHUs, KECTKOCTb MPYXKHHBI,
KO3(D(OUIMEHT TpEHHs CKOJBKEHMs, MEXaHWueckas paboTa M MOIIHOCTb, 4aCTOTa M MEPUOA KoJieOaHHH MaTeMaTHYECKOrO U MPYKUHHOTO MasTHUKOB, ONITHYECKAsl CHJIa COOMPAIOIIEH JIMH-
3bl, PaJJMOaKTUBHBIA (DOH): INIAHUPOBATH U3MEPEHUS; COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATE U3MEPEHUS, CIeays MPEIJIOKEHHON HHCTPYKIUH; BEIYUCIIATh 3HAUCHHUE BEJINYH-
HBI U aHAIM3UPOBATh MOJIyUYEHHbIE PE3yIbTAThl C YIETOM 3aJaHHOMN NMOTPELUTHOCTH U3MEPEHUI];

co0JIo/1aTh MpaBUiIa TEXHUKH 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOpHBIM 000pYAOBaHUEM;

pa3nuyaTh OCHOBHBIE TIPH3HAKN U3YUECHHBIX (PU3MUECKUX MOJENIEH: MaTepHaIbHas TOUKa, aOCONIOTHO TBEPIOE TEI0, TOUSUHBIH NCTOUYHHUK CBETA, Ty, TOHKAs JIMH3a, ITIAHETapHasi MOAENIb aTo-
Ma, HyKJIOHHasI MOJIeNTb aTOMHOTO SIApa;

XapaKTepU30BaTh MPUHINIBI JEHCTBUA HM3YYEHHBIX MPUOOPOB M TEXHHYECKNX YCTPOHCTB C OMOPOH HA MX OMHCAHUS (B TOM YHCJIE: CIIUAOMETP, JATIUKH TTOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS,
pakera, 3X0JIOT, OUYKH, IEPUCKOI, (oToanmapar, ONTHIECKHE CBETOBOABI, CIIEKTPOCKOI, T03UMETpP, KaMepa BuiabcoHa), HCTIONB3ys 3HAHUS O CBOMCTBAaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢u3HIecKne 3aKOHOMEPHOCTH;

UCIIOJNIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH U3YyYEHHBIX TEXHUYECKHX YCTPOWCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOIMYECKUX MPOLIECCOB MPU PELICHUH YYeOHO-NPAKTUUECKHUX 3a7ad;
ONTHYECKHE CXEMBI JIJIsl IOCTPOSHHSI H300paXKeHUIl B TNIOCKOM 3epKaJie U COOMparoleil JTuH3e;

NPUBOIMTH NTPUMEPBI/HAXOAUTh HH(POPMAIMIO O TIPUMEPaX MPAKTHYECKOTO MCIIONb30BaHHS (U3MUECKUX 3HAHWN B MOBCEIHEBHOM JKM3HU ISl oOecreueHust 0e301acHOCTH MpH O0paIleHnH ¢
npudopamMM U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPaHEHHUS 3JJ0POBbsI U COONIOACHUSI HOPM DKOJIOTHYECKOTO MOBE/ICHHS B OKPYKaIOILEeH cpese;

OCYILIECTBIISATH MOUCK MH(POPMAMH (HU3HYECKOTO COJepKaHus B ceTH VIHTepHeT, caMOCTOATENbHO (hOPMYIUPYsI TOUCKOBBIN 3alPOC, HAXOUTH Iy TH OIPEIeNICHNs JOCTOBEPHOCTH MOJTY4YSeHHON
nH(popMannK Ha OCHOBE UMEIOIIUXCS 3HAHUH U JIOMOJTHUTENbHBIX UICTOYHUKOB;

UCTIONIb30BATh IIPU BBHIIIOJIHEHUH YUEOHBIX 33JaHUH HAyYHO-TIOMYJISIPHYIO JUTEPAaTypy (HU3WIECKOTO COAEPXKAHWS, CIPaBOYHBIC MaTEpHaNbl, PECypchl ceTH VHTepHeT; BIageTh NMpHEMaMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIMH U3 OJHOH 3HAKOBOH CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE MH(POPMANNH U3 HECKONBKUX NCTOYHHKOB (DPM3HUYECKOTO COJACP)KaHMS, ITyOIMIHO MPEICTaBIATh PE3YIbTaThl IPOSKTHOM
WJIN HUCCIIEI0BATENBCKOM NEATENFHOCTH; TIPH 3TOM T'PAMOTHO HCIHONB30BaTh M3YYECHHBIH MOHATHUIHBINA anmapar u3y4aeMoro pasjena (GU3HKH U CONPOBOXIATh BBICTYIUICHHE IIPE3EHTAINEH ¢
yu€ToM 0COOCHHOCTEN ayAMTOPUH CBEPCTHUKOB.
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Paznen 1. @usuka u e€ poJib B NO3HAHMH OKPY:KAIOIIero Mupa

1 ®Du3nka — HayKa o 2 0 0 BeisiBiienue pasnnuunii Mexty GU3NUECKUMU M XMMUYECKUMH Ycrabiit http://school-collection.edu.ru http://fcior.edu.ru

. npupoae npeppatieHusiMu (MC — xumusi); ompoc; http://www.fizika.ru http://college.ru/fizika/

1 PacniozHaBanue u Knaccudukaus GU3NUECKUX SBICHHUIL: http://www.school.mipt.ru http://kvant.mccme.ru/
MEXaHUYECKHUX, TEIUIOBBIX, JICKTPHYECKUX, MATHUTHBIX 1 http://www.e-science.ru/physics http://nano-
cBeToBbIX; HaOmoienne u onucanue GU3NUECKUX sIBICHHH; edu.ulsu.ruhttp://www.all-fizika.com/

http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/

1 DusznvecKne 2 0 1 OmnpeneneHne LEHBI ACJICHNUS Kbl U3MEPUTEIBHOT O IPHOopa; YcTHbIi http://school-collection.edu.ru http://fcior.edu.ru

. BeJIHYHHBI onpoc; http://www fizika.ru http://college.ru/fizika/

2 J1abopaTopH http://www.school.mipt.ru http://kvant.mccme.ru/
ast http://www.e-science.ru/physics http://nano-
paboraNel; edu.ulsu.ruhttp://www.all-fizika.com/

http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/

1 EcTtecTBeHHO- 2 0 1 BBIIBIDKEHUE THITOTE3, O0BSCHSIOLINX ITPOCTHIC SIBICHUS, YcrHbli http://school-collection.edu.ru http://fcior.edu.ru

. Hay4YHbIMeTO/ HanpUMep:—II04eMY OCTaHABIIMBAETCS ABMKYILEECS 110 onpoc; http://www.fizika.ru http://college.ru/fizika/

3 TMO3HAHUS TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;— IT0YEMY B YKapKYyIO IOTOIY B nabopaTopH http://www.school.mipt.ru http://kvant.mccme.ru/
CBETJION OfIeK e NPOXJIaiHEH, YeM B TEMHOIA; ast pabota http://www.e-science.ru/physics http://nano-
TIpennoxxeHue crrocob0B MPOBEPKH THITOTE3; Ne2; edu.ulsu.ruhttp://www.all-fizika.com/
[IpoBeaeHue MccieoBaHMs MO TPOBEPKE KaKOMH JINOO TUIIOTE3bI, http://interneturok.ru/ru
HaIpHUMep: JAJIbHOCTH MOJIETA IapHKa, MyIEHHOr0 TOPH30HTAIBHO, http://elkin52.narod.ru/ http://www.all-fizika.com/
TeMOoJIbIIIe, YeM GOJIbIIE BBICOTA ITyCKa;

TToctpoenue npocTeiinx Mozaeneil pusndeckux siBieHuit (B Buae
PHCYHKOB MJIM CXEM), HAIIPUMED IaJeHUE IPeIMEeTa; IPSIMOJIMHEIHOE
pacrnpocTpaHeHUE CBETa;

Hroro no pazaeny 6

Paznen 2. [lepBoHauanbHbIe CBeJICHHS 0 CTPOCHUH BellleCTBA




2 CTpoeHue BellecTBa 1 0 Ha6umrofienne 1 MHTEpIIpeTalus ONBITOB, CBUJICTEILCTBYIOIINX 00 VYerHbIi http://school-collection.edu.ru http://fcior.edu.ru

. aTOMHO-MOJICKYJISIPHOM CTPOSHHH BEII[ECTBA: OIBITHI C 0Ipoc; http://www.fizika.ru http://college.ru/fizika/

1 PacTBOPEHHEMPA3IMYHBIX BELIECTB B BOAC; http://www.school.mipt.ru http://kvant.mccme.ru/
OreHKa pa3MepoB aTOMOB M MOJICKYJI C UCITOJIb30BaHUEM http://www.e-science.ru/physics http://nano-
(oTorpadmuii,morydeHHBIX Ha AaTOMHOM CHJIOBOM MHKPOCKOIIE edu.ulsu.ruhttp://www.all-fizika.com/
(ACM); Onpenenenne pa3sMepoB MaIbIX TEIT; http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/

2 JBuKeHne U 2 0 Habmronenne u 00bsicHeHHE OPOYHOBCKOTO IBMXKCHUSI U SIBIICHUS Ycrabii http://school-collection.edu.ru http:/fcior.edu.ru

. B3auMojeiicTBHe nuddysum; ompoc; http://www.fizika.ru http://college.ru/fizika/

2 YyacTHLBeIlecTBa IIpoBenenue 1 00bICHEHHE OIBITOB IO HAOIIOICHUIO TEIIJIOBOTO J1a00paTopH http://www.school.mipt.ru http://kvant.mccme.ru/
pacUIMpeHus ra3oB; as pabota http://www.e-science.ru/physics http://nano-
IpoBenenue 1 00bICHEHNE ONBITOB IO OOHAPYKEHHIO CHIT Ne3; edu.ulsu.ruhttp://www.all-fizika.com/
MOJICKYJISIPHOT'O IPUTSHKCHHSI U OTTAJIKUBAHUS; http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/

2 ArperaTtHble 2 0 Onucanue (C UCIIONB30BAHUEM IIPOCTBIX MOJIEJIEH) OCHOBHBIX Ycrabiit http://school-collection.edu.ru http://fcior.edu.ru

. COCTOSIHUSIBEIleCTBA pa3IuyuuiiB CTPOEHHUH ra30B, JKUJIKOCTEH U TBEPBIX TEII; oIpoc; http://www.fizika.ru http://college.ru/fizika/

3 OOBsICHEHNE MAIION CKUMAaEMOCTH XKUIKOCTEH U TBEPBIX TEII, CaMOCTOATENb http://www.school.mipt.ru http://kvant.mccme.ru/
6OIIBIIONCKMMAEMOCTH T'a30B; Haspabora http://www.e-science.ru/physics http://nano-
OO0BsicHeHnE coXpaHeH s GOPMBbI TBEPABIX TEJI U TEKYYECTH Nel; edu.ulsu.ruhttp://www.all-fizika.com/
*)unkocTy; [IpoBeneHne onbITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM http://interneturok.ru/ru
COCTOSTHMU BOJBIYACTHIbI HAXOASATCS B CPSJIHEM JIAJIbIIIE IPYT OT http://elkin52.narod.ru/ http://www.all-fizika.com/
Jpyra (INIOTHOCTh MEHBIIIE), YEM B JKHIKOM;
YcTaHOBIIGHHE B3aUMOCBS3U MEXK/Y OCOOCHHOCTSIMH arperaTHbIX
COCTOSIHMI BOJIbI M CYILIECTBOBAaHHEM BOJHBIX oprann3moB (MC
—©6wuomnorus, reorpadusi);

Wroro no pazneny 5

Paznen 3. /IBukeHHe M B3anMo/1eiicTBHE TeJl

3 Mexannuec 3 0 HccnenoBanne paBHOMEPHOTO BIKEHUS U ONIPEICIICHUE €T0 YceTHbli http://school-collection.edu.ru http://fcior.edu.ru

. Koe MIPU3HAKOB; onpoc; http://www fizika.ru http://college.ru/fizika/

1 JIBHKEHHe HabnroneHne HepaBHOMEPHOTO JIBHXKEHHUS U OIIPE/IENICHUE €r0 J1a60paToOpH http://www.school.mipt.ru http://kvant.mccme.ru/
OTJIMYUHOT PABHOMEPHOI'O IBUKCHHUS; ast pabora http://www.e-science.ru/physics http://nano-
Pemenne 3a1a4 Ha onpeiesieHHE ITyTH, CKOPOCTH M BPEMEHH Ned; edu.ulsu.ruhttp://www.all-fizika.com/
PaBHOMEPHOT'O JIBIKEHHUS; http://interneturok.ru/ru
Ananu3 rpad)uKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH; http://elkin52.narod.ru/ http://www.all-fizika.com/

3 Hnepuus, 4 1 OOBsCHEHHUE 1 TPOrHO3UPOBAHKE SIBJICHUH, 00y CIIOBIEHHBIX Ycrablii http://school-collection.edu.ru http://fcior.edu.ru

. Mmacca, MHEpLUEil, HanpuMep: YTO MPOUCXOJMT MPU TOPMOKEHUH HITU onpoc; http://www.fizika.ru http://college.ru/fizika/

2 IUIOTHOCTH PEe3KOM MaHEBpe aBTOMOOWIISL, II0YeMY HEBO3MOKHO MI'HOBEHHO nabopaTopH http://www.school.mipt.ru http://kvant.mccme.ru/
MIPEKPATUTh JBI)KEHUE HA BEJIOCHUIIEE UM CaMOKaTe U T. 11.; ast pabota http://www.e-science.ru/physics http://nano-
TIpoBeneHKe U aHAIN3 OIBITOB, IEMOHCTPHPYIOIINX H3MEHEHNE Ne§; edu.ulsu.ruhttp://www.all-fizika.com/
CKOPOCTH JIBH)KCHHSI TeJIa B Pe3y/IbTaTe ACHCTBHS HA HETO APYTUX KOHTPOJIbHA http://interneturok.ru/ru
Ten; Pemenue 3a1a4 Ha onpeiesieHHe MacChl Teja, ero 00béma 1 st pabota http://elkin52.narod.ru/ http://www.all-fizika.com/
wiotHOCTH; [IpoBeieHNE U aHAIN3 OIBITOB, AEMOHCTPHPYIOIINX Nel;

3aBUCHMOCTh U3MEHEHHS CKOPOCTH TeJa OT €r0 MacChl IPU
B3aUMOJICHCTBHUH TEI.

M3MepeHne Macchl Telia pa3In4yHbIME CIIOCO0aMu;

OrnpeneseHne INIOTHOCTH TeJia B Pe3yJIbTaTe H3MEPEHHUS €r0 MacChl U
00BEMa;




3 Cuita. Buasl cui 14 1 H3ydenune B3aMMOIeHCTBHS KaK IPUYHHBI H3MEHEHHUS CKOPOCTH YcTHbIH http://school-collection.edu.ru http://fcior.edu.ru

. TeJIauM ero aedopmarum; onpoc; http://www.fizika.ru http://college.ru/fizika/

3 Ornucanne peanbHbIX CUTyalnii B3aUMOJICHCTBHSI TEJI C IOMOIIBIO J1abopaTopH http://www.school.mipt.ru http://kvant.mccme.ru/

MoO/Jesiei, B KOTOPBIX BBOJUTCS ITOHSATHE M H300PaKCHNUE CHITBI, ast pabora http://www.e-science.ru/physics http://nano-
W3zydenue cuisbl ynpyroctu. MccnenoBanyue 3aBUCUMOCTH CUJIbL Neb6; edu.ulsu.ruhttp://www.all-fizika.com/
YOPYTOCTH OT Y UIMHEHHS PE3MHOBOTO IIHYPA MM MPY>KHHBI(C J1a60paTopH http://interneturok.ru/ru
[MOCTPOEHUEM TpaduKa); asg pabora http://elkin52.narod.ru/ http://www.all-fizika.com/
AHaJi3 NPakTHYECKUX CUTYaIHi, B KOTOPBIX MPOSIBIISIETCS Ne7;

JIeHCTBHECHITBI YIIPYTOCTH (YIIPYTOCTh MsT4a, KPOCCOBOK, BETOK KOHTPOJIbHA

JiepeBa | JIp.); AHaIN3 MPaKTHYECKUX CUTYalnii, B KOTOPBIX s1 pabora

MIPOSIBISIETCSI I€HICTBUECHITBI YIPYTOCTH (YIPYrOCTh MsT4a, Ne2;

KPOCCOBOK, BETOK ZIepeBa U Jp.); AHAJIN3 CUTYALHi, CBA3aHHBIX C

siBieHneM TAroteHns. OObsiCHeHHE OPOHTAIBHOTO ABIKCHUS

IUIAHET C UCIOJIb30BAaHUEM SIBJICHUS TATOTEHHS M 3aKOHA

nHepuuu (MC — actpoHomus).;

M3mMepenue Beca Tesa ¢ IOMOIIBIO AnHaMoMeTpa. O60CHOBaHUE TOr0

crocoba U3MepeHus;

AHanu3 1 MOJICIMPOBAHUE SIBJICHHS HEBECOMOCTH;

DKcHepruMEeHTaIbHOE MOJIydeHIe IPaBUiIa CIOKESHHUS CUII,

HaIpaBJICHHbIX BIOJIb OJHOM npsiMoii. OnipeiesieHne BETHYHHBI

paBHOJEHCTBYIONICH CHIT;

W3ydenune CHIIBI TPEHUS CKOJIBKCHHUS M CHIIBI TPEHUSI [TOKOST;

HccnenoBaHne 3aBUCHMOCTH CHITBI TPEHHSI OT Beca Teja U

CBOMCTBTPYILIMXCS IOBEPXHOCTEH;

Perrenne 3a/1a4 ¢ HCIIOIB30BaHUEM (HOPMYJI TSI pacuéTa CHITbI

TSKECTH,CHIIBI YIIPYTOCTH, CHJIBI TPEHHUS;
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Pazznen 4. laBienne TBEPABIX TeJl, IKHIKOCTel 1 ra3oB

4 JlaBieHue. 3 0 AHanm3 1 00bsSCHEHHE OIBITOB M IPAKTUYECKUX CUTYaIHi, B KOTOPBIX VYerHblit http://school-collection.edu.ru http://fcior.edu.ru

. Ilepenaua napjenus MPOSIBIISIETCS CUJIA JIaBICHUS; onpoc; http://www ka.ru http://college.ru/fizika/

1 TBEPABIMU TeJIaMHU, O6ocHOBaHHE CIIOCOOOB YMEHBILICHUS U YBEJIMUCHHUS TABIICHHUS; http://www.school.mipt.ru http://kvant.mccme.ru/
SKUIAKOCTAMM U W3yueHne 3aBHCHMOCTH JaBJICHHsI ra3a oT 00bEMa 1 http://www.e-science.ru/physics http://nano-
razamu Temrepatypsl; M3ydeHne ocoOeHHOCTe nepeiaun JaBJIeHUs edu.ulsu.ruhttp://www.all-fizika.com/

TBEPIBIMU TEJIaMH, KUIAKOCTAMH 1 razamu. O6ocHOBaHUE http://interneturok.ru/ru

Pe3yIbTaTOB ONBITOB OCOOCHHOCTSIMU CTPOEHHS BELIECTBA B http://elkin52.narod.ru/ http://www.all-fizika.com/
TBEPJOM, XKHUAKOMH ra3000pa3HOM COCTOSHHUSX;

DKCIEepUMEeHTAIbHOE 10Ka3aTeIbCTBO 3aKOHA

[Mackans; Peenne 3aga4y Ha pacu&T gaBIICHUS

TBEPAOTO TENA;

4 JlaBjieHHne KUTKOCTH 5 1 HccenoBanne 3aBUCUMOCTH JJABJICHUS )KUIKOCTH OT TITyOHHBI VYeTHbIi http://school-collection.edu.ru http://fcior.edu.ru

. MOTPY’KEHUS ¥ TIOTHOCTH KHJIKOCTH; onpoc; http://www fizika.ru http://college.ru/fizika/

2 Habmroaenune 1 00bICHEHHE MHPOCTATHYECKOrO MapajoKca Ha KOHTpOJIbHA http://www.school.mipt.ru http://kvant.mccme.ru/

ocHoBe3akoHa [Tackas; st pabota http://www.e-science.ru/physics http://nano-
N3ydenune cooOIAIOMNXCs COCYI0B; Ne3; edu.ulsu.ruhttp://www.all-fizika.com/

Pemenne 3a1a4 Ha pacy€T AaBICHUS KUIKOCTH;

OOBsiCHEeHNE IPUHIIMIA JEHCTBUS THAPABINYECKOTO

rpecca;

AHainu3 1 00bSICHEHHE NPAKTUIECKUX CUTYaLU#, JEMOHCTPHPYIOMINX
MIPOSIBJICHUE JABJICHUS XKMKOCTH U 3aKkoHa [Tackassi, HanpuMep
IIPOIIECCOB B OpraHU3Me MpH IIyOOKOBOJHOM HBIpssHUU (MC —
Guosorus);

http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/




4 Atmocdepnoe 6 DKCcIeprUMeHTaIbHOE 00HApY)KeHUEe aTMOC(HEPHOTO JIaBJICHUS; VerHbri http://school-collection.edu.ru http://fcior.edu.ru
. JaBjieHue AHanu3 1 00bSICHEHHE OITBITOB ¥ IPAKTUYECKUX CUTYaIHi, 01poc; http://www.fizika.ru http://college.ru/fizika/
3 CBSI3aHHBIX CJICHCTBHEM aTMOC(EPHOro IaBICHHUS; http://www.school.mipt.ru http://kvant.mccme.ru/
OOBsICHEHNE CYIECTBOBaHUS aTMOC(Ephl Ha 3eMiie U http://www.e-science.ru/physics http://nano-
HEKOTOPBIXIUIAHETAaX UK €€ OTCYTCTBUS HA APYTHX IUIAHETaX U edu.ulsu.ruhttp://www.all-fizika.com/
Jlyne (MC —reorpadus, acTpOHOMHS); http://interneturok.ru/ru
OOBsICHEHHE U3MEHEHHUS IITIOTHOCTH aTMOC(EPHI C BBICOTOM 1 http://elkin52.narod.ru/ http://www.all-fizika.com/
3aBUCUMOCTH aTMOC(HEPHOI'o IaBJIEHHUS OT BHICOTHI;
PenreHue 3a1a4 Ha pacyéT aTMOC(HEPHOTO NaBICHHS;
H3yudeHue ycTpoiicTBa GapoMeTpa aHEpOua;
4 JleiictBue 7 OKCIepHUMEHTAIbHOE 00HAPYKEHNE JEHCTBHS KUAKOCTU U Ta3a Ycrabii http://school-collection.edu.ru http:/fcior.edu.ru
. JKHAKOCTH ¥ ra3za Ha Hanorpy»k€HHOE B HUX TEJIO; OIpoc; http://www fizika.ru http://college.ru/fizika/
4 MOrpy:KéHHOEe BHUX OnpejiesieHUe BBITAIKUBAIONIEH CHIIBI, ISHCTBYIOILECH Ha TeJIo, J1a00paTopH http://www.school.mipt.ru http://kvant.mccme.ru/
TEJI0 MOrpy>KEHHOE B )KUJKOCTb; as pabora http://www.e-science.ru/physics http://nano-
IIpoBeneHue 1 00CYKICHUE OIBITOB, JEMOHCTPHPYIOIINX Ne8; edu.ulsu.ruhttp://www.all-fizika.com/
3aBHCHMOCTBBBITAJIKUBAIOIICH CHIIBI, ICHCTBYIONICH Ha TEJIO B KOHTpOJIbHA http://interneturok.ru/ru
JKUJIKOCTH, OT 00bEMa MOrpyKEHHOM B HKHUIKOCTh YAaCTH TeJa U OT s pabora http://elkin52.narod.ru/ http://www.all-fizika.com/
TUIOTHOCTH JKUAKOCTH; MccenoBanue 3aBUCMMOCTH Beca Tejla B Ned;
BOJIE OT 00BEMa NOrPYKEHHOMB KHIKOCTh YACTH TeJIa;
Perenue 3a1a4 Ha NpUMEHEHHUE 3aKOHa ApXHMEIa U yCIIOBHs
TUIABaHUSATEI;
Hroro no paznemy 21
Pazznen 5. Pa6oTa m MOIIHOCTH. DHeprust
5 Padora u MOIIHOCTH 3 DKCIIEpUMEHTAIBHOE OMPE/Ie/ICHHE MEXaHHIECKON paboThI VYerablit http://school-collection.edu.ru http://fcior.edu.ru
. CHJIBITSDKECTH TPU TAJICHUH TEIA U CUJIbI TPEHMS TIPH omnpoc; http://www fizika.ru http://college.ru/fizika/
1 PaBHOMEPHOM IEPEMEILCHNH TeJla 110 TOPU30HTAIBHOMH http://www.school.mipt.ru http://kvant.mccme.ru/
TTOBEPXHOCTH; http://www.e-science.ru/physics http://nano-
Pacu€T MOIIHOCTH, pa3BUBAEMOil ITPU MOABbEME 10 JIECTHULIE; edu.ulsu.ruhttp://www.all-fizika.com/
Pewienue 3a1a4 Ha pacy€T MEXaHUYECKON PabOThI M MOILIIHOCTH; http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
5 TIpocThie MeXaHU3MBI 5 OrnpezieneHne BBIMIPhILIA B CHIIE MPOCTHIX MEXAHU3MOB Ha IIPUMEpPE Ycrnblii http://school-collection.edu.ru http://fcior.edu.ru
. pBIyara, MoABMYKHOTO U HETIOABHKHOTO OJIOKOB, HAKJIOHHON onpoc; http://www.fizika.ru http://college.ru/fizika/
2 mtockoct; MceneioBanne ycioBUsl paBHOBECHs PbIvara; nmabopaTopH http://www.school.mipt.ru http://kvant.mccme.ru/
OOHapy)KeHHE CBONCTB MPOCTHIX MEXaHU3MOB B PA3JIMYHBIX ast pabora http://www.e-science.ru/physics http://nano-
HMHCTPYMEHTAX U PUCTIOCOOICHUSX, UCITOIb3YEMbIX B OBITYH Ne9; edu.ulsu.ruhttp://www.all-fizika.com/
TEXHHKE, aTaKk)Ke B XKHUBBIX oprann3max (MC — Guonorus); sabopaTopH http://interneturok.ru/ru
DKcIepruMeHTaIbHOE J0Ka3aTeIbCTBO PABCHCTBA paboT Ipu ast pabora http://elkin52.narod.ru/ http://www.all-fizika.com/
IIPUMEHEHHH ITPOCTBIX MEXaHU3MOB; Nel0;
Omnpenenenne KI1/1 HakJIIOHHOM IJTIOCKOCTH;
Penienve 3a1a4 Ha IPUMEHEHHE [IPaBUJIa PABHOBECHS pblyara u
Hapacuét KII1/;
5 Mexannyeckas 4 DKCIIEpUMEHTAIBHOE ONpPEIeTICHHE H3MCHEHNSI KHHETHYECKOW 1 VYeTHbIi http://school-collection.edu.ru http://fcior.edu.ru
. IHeprus MMOTEHIMAJILHOW YHEPTI MM TeJIa ITPH €0 CKaThIBAaHHUH 110 onpoc; http://www fizika.ru http://college.ru/fizika/
3 HAKJIOHHONIUIOCKOCTH; J1abopaTopH http://www.school.mipt.ru http://kvant.mccme.ru/
®dopmynupoBaHe Ha OCHOBE UCCIIEOBAHNS 3aKOHA COXPAHEHUS ast pabora http://www.e-science.ru/physics http://nano-
MEXaHUYEeCKOH SHEPrHH; Nell; edu.ulsu.ruhttp://www.all-fizika.com/
OO6CyKIeHIE TPaHUL IPHMEHHUMOCTH 3aKOHA COXPAHECHHS KOHTpOJIbHA http://interneturok.ru/ru
3Hepruu;Pemenne 3a1a4 ¢ NCIOIb30BAHNEM 3aKOHA COXPAHCHUS s pabora http://elkin52.narod.ru/ http://www.all-fizika.com/
SHEPIuu; No5;
Hroro no pazgemny: 12




PesepBHOE BpeMst

OBIIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68

11

8 kiace

Ne| Haunmenona KoanyecTBo yacos Jdara Bujpl JesTeIbHOCTH Buapi, DJeKkTpoHHbIe (L (ppoBLIe) 00pa3oBaTe/IbHbIE pecypchl
HUe usyde ¢opm

In pasnenoB u BCE KOHTPOJIbH npaKkTuyec Hus bl

/ Tem ro bIepadoThI KHepabdoThI KOHTP

n NPOrpamMmsbl oJist

Paznen 1. TemioBbie siBJIeHUs

1 Crpoenue n 7 0 0 Habmonenue n nHTEprpeTanus OnbITOB, CBUAETEIbCTBYIOLIUX 00 Ycerubiid http://school-collection.edu.ru http://fcior.edu.ru

. CBONicTBA

1
BelleCTBA ATOMHO-MOJIEKYJIIPHOM CTPOCHUH BEIECTBA: OIBITHI C pac- 0npoc; http://www fizika.ru http://college.ru/fizika/

TBOPCHUEM PA3JINTHBIX BCIIECTB B BOAC,

PereHue 3a/1a4 110 OLIEHUBAHHUIO KOJIMYECTBA aTOMOB HJIH MOJICKYJI
B
eauHHIEe 00BEMa BEIeCTBa;

AHanu3 TeKCTa APeBHUX aTOMUCTOB (Hanpumep, pparmeHTa
TI09MBI
Jlykpenus «O npupoze Betei») ¢ U3J10KkeHHeM 000CHOBaHUI

aTOMHOM rHIoTe3bl (CMbIcTI0BOE uTeHne). OrieHka
yOeANTEeIbHOCTH
3THX 000CHOBAHMIA;

O0bscHeHne GPOYHOBCKOTO ABMKECHHS, sIBICHUS U dy3nnn
pa3auuuil MEXy HUMHU Ha OCHOBE IOJIOKEHUI MOJIEKYJIISIPHO-
KHUHETHYECKOH TEOPHH CTPOCHUS BELIIECTBA;

OO6BsICHEHNE OCHOBHBIX Pa3IM4Hil B CTPOCHUH Ia30B, )KHIKOCTEH 1
TBEPABIX TEII C HCIOIB30BAaHUEM MOI0KECHUH MOJICKYIIPHO-
KMHETHYECKON TEOPHHU CTPOCHHS BEIIECTBA;

TIpoBeeHHE OMBITOB 10 BBIPAIMBAHUIO KPHCTAIIIIOB TOBAPEHHOI
COJIH WIIH Caxapa;

IpoBeneHue U OOBSICHEHHE OIBITOB, JEMOHCTPHPYOIIHX
KaIlMUBIPHbIC SIBJICHUS U SBICHUEC CMaYMBaHUS,;

OO6BsICHEHHE PO KAIIMILLIPHBIX SIBIICHUH TS TOCTYIICHHUSI BOABI
B
opranu3m pacrenuit (MC — Ouonorus);

Ha6monenue, npoBeaeHne u 00bsICHEHUE OITBITOB IO
HaOJIFOIEHUIO
TEIIOBOIO PACIIMPEHHUS 'a30B, )KUIKOCTEH U TBEPABIX TEIL;

OOBsICHEHHE COXpaHEHHS 00bEMa TBEPABIX TEJ, TEKYIEeCTH
JKUJIKOCTH (B TOM YHCJIIe, Pa3HUIBI B TEKYYECTH JUIS Pa3HBIX
JKUJIKOCTEH), JaBJICHUS ra3a;

IIpoBeneHune ONBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTb JTaBIICHHS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHMsI HITH OXJIAXKICHUS, 1 HX

00OBSCHEHHE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO Y4EHHUS;

http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-edu.ulsu.ru

http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/




AHanu3 NpaKTUYECKUX CUTYalni, CBSI3aHHBIX CO CBOMCTBAMH
rasos,
JKUJIKOCTEH M TBEPABIX TETI;




TemnoBble Ipouecchl

21

O00CHOBaHHUE MIPABUIT H3MEPEHHS TEMITCPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIIOCOO0B U3MEPEHHMS U IIKAJ
TEMIIEPaTypPhI;

Habmoaenue u 00bsicHeHHE OIIBITOB, AEMOHCTPUPYOIINUX

HU3MCHCHHUC BHyTpCHHefI DHEPIruu TCJIa B pE3yIbTaTe
TeIIIoNICpeaIn

1 paboThl BHELIHUX CUIT;

Hab6mronenue 1 00bsCHEHHE OIIBITOB, 00CYK/ICHNE ITPAKTHIECKUX
CUTYaLii, JEMOHCTPUPYIOIINX PA3JINYHBIC BH/IbI TEIUIONEPEAaYH:
TEIUIONPOBOJHOCTh, KOHBEKIIHIO, H3ITyYCHHUE;

HccnenoBanue siBICHUS TEINIOOOMEHA IPU CMEIINBAaHUU
XOJIOTHOM

U ropsiuei BOJbl;

Hab6ironieHue ycTaHOBIIEHHS TEIUIOBOTO PABHOBECHS MEXKITY
ropsaeit

M XOJIOJTHOM BOJIOM;
OrnpeneneHue (M3MEpeHNE) KOTHMYECTBA TEILUIOTHI, IIOITy4€HHOTO

BOJIOH IIPH TEIUIOOOMEHE € HarPEThIM METAJLINYECKUM
LVTHHPOM;

Onpenenenue (M3MepeHHe) YASIbHO TeIIOEMKOCTH BELIECTBA;

Pemrenne 3aaa4, CBA3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA TCIIJIOTHI
u

TEMI0EMKOCTH IIPH TEILIOOOMEHE;

AHau3 CUTyalui MpaKTHYECKOT0 UCTIONIb30BAHHS TEIIOBBIX
CBOMCTB BEIIECTB M MaTepHaJIOB, HAIIPUMEP B LIEJIAX dHEprocoe-
PEXKEHHUSA: TETUION3OIIALINS, SHEpProcOeperaone Kphliii,
TEPMOAKKYMYJIATOPBI U T. 11.;

HaGuroieHue siBjeHMiT MCiapeHust U KOHJICHCALNH;
Hccnenosanue nporecca HCapeHUs pa3InuHbIX KUIKOCTEMH;
OOBsiCHEHHNE SIBIICHUH HCITAPSHUSI M KOH/IGHCAI[MN HA OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUCHHUS;

Habmaronenune u 00bsicHEHHE TpolLiecca KUIICHHs, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPATyPhl KUIICHHs OT JaBJICHUS;
Onpenenenne (M3MEpEeHHE) OTHOCHTEIIBHOM BIAYKHOCTH BO3/LyXa;
Hab6moznenue nporecca miaBiIeHHs KPUCTAJUTMYECKOTO BEIECTBA,
HanpuMep J1bJa;

CpaBHEHHE NMPOIIECCOB IIaBICHHUS KPUCTAIUTMIESCKUX T U
pa3MsrdyeHus IpH HarpeBaHUU aMOP(HbBIX Tel;

Onpezenenue (M3MepeHne) yeabHOM TEIIOTHI I1aBJIEHUs JIbJa.
OOBbsCHEeHUE ABJICHUH IJIaBICHUS U KPUCTAIUIM3ALMU HA OCHOBE
ATOMHO-MOJIEKYJIAPHOTO Y4EHMS;

Pemienne 3a1a4, CBA3aHHbIX C BLIYUCIICHUEM KOJIMYECTBA TCIIIOTHI
B

KonTpossn
ast

paboTa;

http://school-collection.edu.ru http://fcior.edu.ru

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

http://www.school.mipt.ru http://kvant.mccme.ru/

http://www.e-science.ru/physics http://nano-edu.ulsu.ru

http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/




nporeccax TeIvIonepeayu Ipu riIaBJICHUA U KpUCTAJIIIN3alluA,
HUCIIapCHUU U KOHCHCAllUH,

Ananus chyauMﬁ MPAKTHYIECKOTI0 MIPUMEHCHHUA SIBJICHUI
TIJIaBJICHUS

U KpUCTaJUIU3allii, HAIIPUMED, MOJTYUCHHUE CBEPXUNUCTHIX
MaTepuanos, COJICBas Irpeiika u Jp.;

Ananus paGOTLI M 00BsICHEHHE TpUHIAIIA JIeMCTBHS TEIJIOBOI'O
JIBUTATECIIA,

Brruncienue konmudecTsa TCIIIOTHI, BRIACIISIIOIICT OCA ITPH
CropaHuu

pa3IHYHBIX BUAOB TomnBa, u KI1J[ neuraresns;
OOCyXIeHHIE KOJIOTUIECKUX MTOCIICICTBUH HCIIOIb30BAHUS
JIBUraTeliei BHyTPEHHETO CrOPaHHUsl, TIUIOBBIX U THIPOIJICK-

TpoctaHuuii (MC — 3K0JIOrHsl, XUMUSL);

Hroro no pasaeiny 28

Paznen 2. DyiekTpuyecKne ¥ MATHUTHBIE SIBJICHUS




DJIeKTpHYecKHe 7 HaGuroieHue 1 npoBeieHNE ONBITOB 110 3J€KTPU3ALIMH TEJl IIPH ITucemennsl http://school-collection.edu.ru http://fcior.edu.ru
i
3apabL. CONPUKOCHOBEHUH U HHTYKIIHEH; KOHTPOJIB; http://www fizika.ru http://college.ru/fizika/
3apsKeHHBIE
B — Hab6mronenne n 00bsicHEHHE B3aUMOICHCTBUS OTHOMMEHHO 1 http://www.school.mipt.ru http://kvant.mccme.ru/
B3aUMo/IeiicTBHE pa3HOMMEHHO 3apsHKCHHBIX TEJT; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OOBsICHEHHE IPUHIINIIA ICHCTBUS DJIEKTPOCKONA; http://www.all-fizika.com/
OOBbsICHEHHE SIBJICHUHN DJICKTPU3ALIUHU TP COIIPUKOCHOBCHHUH TEJ 1 http://interneturok.ru/ru
MHIYKIUCH ¢ HCIIOIb30BaHUEM 3HAHUN O HOCUTEISIX http://elkin52.narod.ru/ http://www.all-fizika.com/
INEKTPUIECKUX
3apsiJI0B B BEIIECTBE;
Pacnio3snaBanune 1 00bICHEHHUE SBICHUH YJICKTPU3ALMH B 10~
BCEHEBHOM KU3HH,
Ha6nroneHne 1 00bsICHEHHE ONBITOB, WITIOCTPUPYIOIINX 3aKOH
COXPaHEHHMsI MIEKTPHUIECKOT0 3apsia;
HaGroieH1e ONBITOB 110 MOACIHPOBAHUIO CHUIIOBBIX JIMHUH
JJIEKTPHUYECKOTO MOJIS;
HccenenoBanue ASHCTBHS SJIEKTPHYECKOTO 10 Ha IIPOBOTHUKH
JIMDJICKTPUKH;
MocTosinubIHi 20 HabironeHue pa3anyHbIX BUAOB AEHCTBHS SJIEKTPUYECKOTO TOKA U Konrponen http://school-collection.edu.ru http://fcior.edu.ru
ast
3JIeKTPHYECKH I TOK 00Hapy>KEHHE ITHX BUIOB ICHCTBHS B IOBCEAHEBHOM KU3HHU; pabora; http://www.fizika.ru http://college.ru/fizika/
COopKa 1 NCTIIBITAHNE AIICKTPUIECKON [IEMH ITOCTOSHHOTO TOKA; JlabopaTop http://www.school.mipt.ru http://kvant.mccme.ru/
Hast
M3mepenne cuitel TOKa aMIIepMETpOM; pabora; http://www.e-science.ru/physics http://nano-edu.ulsu.ru

Vi3MepeHue dIeKTPUIECKOro HAMIPSDKEHUSI BOJIBTMETPOM;
TIpoBeneHue 1 0OBSCHEHHE ONBITOB, IEMOHCTPUPYIOIIHX
3aBUCUMOCTb DJIEKTPHIECKOTr0 CONPOTUBICHHUS IPOBOAHUKA OT €I0
JUIMHBL, [UIOMIA /Y HOMEPEUHOr0 CeUCHHS M MATepHAaa;
HceneioBanme 3aBUCHMOCTH CHITBI TOKA, POTEKAOLIEro Yyepes3
PE3HUCTOP, OT COMPOTHBIICHHUSI PE3UCTOPA U HATIPSDKCHISHA
pes3HcTope;

IIpoBepka npaBuiia CI0KEHUs HAIPSKECHUN TPU
oCJIEJ0BATENBHOM

COEIMHEHUH JIBYX PE3UCTOPOB;

IIpoBepka nmpaBuIIa st CHITBI TOKA TP MapajuIeIbHOM
COEIMHECHUU

PE3UCTOpPOB;
AHaJIN3 CUTYalU# [10CIIeI0BATEIBHOTO M APaJIIEIIBHOTO
COEIMHEHHSI IPOBOJIHUKOB B JIOMALIHHUX JIEKTPUIECKUX CETAX;
Pemenwue 3a/1a4 ¢ ucnosb3oBaHueM 3akoHa Oma u Gpopmyi pacuéra

DJICKTPUICCKOT'O COIPOTUBIICHUS TIPH IIOCIIEA0BATCIIBHOM U

http://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/




napauieJIbHOM COCIMHEHUH ITPOBOTHHKOB,

Omnpepenenne paboThI HIEKTPHIECKOr0 TOKA, IPOTEKAIOIIETO
yepes

pe3ucTop;

OmnpeiesieHne MOITHOCTH JIEKTPHYECKOr0 TOKA, BHIACIIEMOI Ha
pes3ucTope;

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMITOUKY OT
HaIPSOKEHUS Ha HE;

Ompenenenue KI1/] mHarpeBarens;

HccnenoBanue npeobpa3oBaHus JHEPIUH IPH TOABEME Ipy3a
3JIEKTPOJIBUTATEIIEM;

OOBsiCHEHHE YCTPOWCTBA U IPUHIIUIIA JSHCTBHS JJOMALITHUX
3JIEKTPOHArpeBATEIHLHBIX IIPHOOPOB;

OOBsiICHEHHE IPUYMH KOPOTKOI'O 3aMbIKaHUS M IPUHIUIIA
JecTBHS

IUIABKUX NPEOXPAHUTENCH;
Pemenne 3anau ¢ ucnons3oBanueM 3akoHa Jxoyms—IJleHna;

Ha6moaeHre BOSHUKHOBEHHS DJIEKTPUIECKOTO TOKA B JKUJIKOCTH;




2 MaruuTHble 6 0 2 HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHS Jlabopatop http://school-collection.edu.ru http://fcior.edu.ru
. SIBJICHUS THOCTOSHHBIXMAarHUTOB; HasipaborTa; http://www fizika.ru http://college.ru/fizika/
3 M3y4eHne MarHUTHOTO OIS TOCTOSTHHBIX MAarHUTOB MIPH UX http://www.school.mipt.ru http://kvant.mccme.ru/
00BEJMHCHHUH U Pa3/ICIICHNN; http://www.e-science.ru/physics http://nano-
IIpoBeneHue ONBITOB 110 BU3YyaJIU3aLMH IOJIsL edu.ulsu.ruhttp://www.all-fizika.com/
TIOCTOSTHHBIXMAarHUTOB; http://interneturok.ru/ru
M3yueHue siBIeHUs] HAMarHUYMBaHHSI BELICCTBA; http://elkin52.narod.ru/ http://www.all-fizika.com/
HccnenoBanue 1eicTBUS DJICKTPUYECKOTO TOKA Ha
MarHUTHYIOCTPEIIKY;
TIpoBezeHue ONBITOB, AEMOHCTPHPYIONIMX 3aBHCUMOCTh
CHJIBIB3aMMOZEHCTBHS KaTYIIKH ¢ TOKOM U MarHuTa OT
CHUTBI ¥ Ha-TIPABJICHUS TOKA B KATYIIIKE;
AHanu3 cuTyaluil IpakTHYeCKOro MPUMEHECHUs!
9JIEKTPOMATrHUTOB (BOBITOBBIX TEXHUYECKHX YCTPOHCTBAX,
MPOMBIIUICHHOCTH, MEJULIUHE);
M3yueHune neiicTBUSI MArHUTHOTO MOJISI HA IPOBO/HUK C TOKOM;
N3yuenne neiicTBHs 3JEKTPOABUTATEIIS;
M3mepenue KII1/I 21eKTpoABUraTeNbHON yCTaHOBKH;
Pacnio3naBanue 1 aHanu3 pa3IUYHbBIX IPUMEHEHUN IEKTPO-
JBurareneii (TpaHcopT, ObITOBBIE YCTPOICTBA U IP.);
2 DJIEKTPOMATHUT 4 0 0 OMnBITHI 10 HCCIIEIOBAHUIO SABJICHHS 3JIEKTPOMArHUTHOH Ycrabit http://school-collection.edu.ru http:/fcior.edu.ru
. HASTHHY KIUS MHIYKIHMU:MCCIIEIOBAHNE U3MEHEHMH 3HAYESHUS U HallpaBJICHUs orpoc; http://www.fizika.ru http://college.ru/fizika/
4 MHJIyKIIHUOHHOI'O TOKa; ITucemenn http://www.school.mipt.ru http://kvant.mccme.ru/
BIH http://www.e-science.ru/physics http://nano-
KOHTPOJIB; edu.ulsu.ruhttp://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
Hroro no pasaeny 37
PezepBHoe Bpemst 3
OBIIEE 68 3 10
KOJIMYECTBO
YACOBIIO
TTPOTPAMME
9 kJ1acc
Ne | HaumeHoBaHWe pa3fenos 1 Tem Nporpammbi Konuuecrso vacos dneKTpoHHble (undpoBbie) o6pa3oBaTenbHble
pecypcbl
n/n BCEro | KOHTPO/bHbIE npakTuyeckue
pabotbl pabotbl

Pasgen 1. MexaHuyeckue ABNeHUA

1.1. | MexaHudecKkoe ABUXKeHMe u cnocobbl ero onucaHus 10 http://school-collection.edu.ru http:/fcior.edu.ru
1.2. | Bsaumogpeiictene Ten 20 |l;ap:/I/linterngtu.r‘ok.ru/‘-r‘ll e —

1.3. | 3aKkoHbI coxpaHeHua 10 http://elkin52.narod.ru/ http://www.all-fizika.com/
UToro no pasgeny 40

Pasgen 2. MexaHuyeckue KonebaHua U BOJHbI




2.1. | MexaHuuyeckue KonebaHua 7 http://school-collection.edu.ru http:/fcior.edu.ru
2.2. | MexaHu4yeckue BO/HbI. 3BYK 8 http://interneturok.ru/ra
Wtoro no pasgeny 15
Pasgen 3. 9neKTpoMarHUTHOe Nose U 3NeKTPOMArHUTHbIE BOJIHbI
3.1. | dneKTpOoMarHUTHOE NoJie M 3N1IeKTPOMArHUTHbIe BOJIHbI 6 http://school—collection.edu.ru N
Wtoro no pasgeny 6
Pasgen 4.CsetoBble ABneHUA
4.1. | 3aKOHbI pacnpocTpaHeHUA cBeTa 6 http://school-collection.edu.ru http://fcior.edu.ru
4.2. | InH3bl M onTUYeckne Npubopbl 6 http://interneturok.ru/ru
4.3. | Pasnosenme 6enoro csera B cnexrp 3 http://elkin52.narod.ru/ http://www.all-fizika.com/
WToro no pasgeny 15
Paspen 5. KBaHTOBble ABAeHUA
5.1. | UcnyckaHue u nornoweHue cBeTa aTOMOM 4 http://school-collection.edu.ru http://fcior.edu.ru
5.2. | Crpoesme aromsoro sapa . hp//nterme Wy
5.3. | AgepHble peakuun 7 http://elkin52.narod.ru/ http://www.all-fizika.com/
Wtoro no pasgeny 17
Pasgen 6. MoBTopUTenbHO-0606WaKOWMIA MOAY b
6.1. | Cuctematusauma m o6obLieHne NPeaMeTHOrO COAEpPKaHWUA U ONbiTa AeATe/IbHOCTU, NPUMOBPETEHHOTO NpU U3yYeHUU 9
BCEro Kypca GpusmnKu
WToro no pasgeny 9
OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 102 10







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 90968971127139709201549797461453131823202372980
Bnageney KywHup Eneqa MeaHoBHa

OeicTevTened C 29.07.2022 no 29.07.2023
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