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PabGouasi nporpaMmMa y4eO0HOro npeamera
«DU3UKa»
(7-9 xkmaccnl)

OO6s13aTenbHAast YacTh Y4€OHOTO TJI1aHa.
[IpenmeTHas 001acTh: EcTeCTBEHHO-HAYUHBIC TIPEMETHI.



IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peammzauuu TpedoBannii ®I'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METAINpPEMETHBIM PE3yJIbTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBIAA XAPAKTEPUCTUKA YYEBHOT'O TIPEJJMETA «®U3UKA>

Kypc pusuku — cuctemoobpa3yromuii yis eCTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB, IOCKOIbKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SIBJICHU, H3y4aeMbIX XUMHEH, OMOJI0THel, acTpOHOMUEH
u pusnyeckoit reorpadueii. dusuka — 3TO MpeaAMET, KOTOPHIHA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPa, HO U MPEJO0CTaBIIsieT HauboJiee sicHble 00pa3ibl IPUMEHEHUSI HAyYHOTO
MeTO/1a TO3HAaHUS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, pusnka — 310
MIPEAMET, KOTOPBIN HApAy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMHM JIOJDKEH JaTh MIKOJIbHUKAM
MpeJicTaBjlIeHHE 00 yBJIEKATEIbHOCTH HAyYHOTO UCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOpMUPOBAHHN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M MHTEpECca K HayKe y OCHOBHOW MacChl 00ydJaro muxcs,
KOTOpBIE B JAJIbHEHIIIeM OyIyT 3aHATH B CaMbIX pa3HO 00pa3HBIX cepax nesrenpHocTH. Ho He MeHee
Ba)XHOM 3a/1a4€il SIBJISCTCS BBISBICHHE U ITOJI'OTOBKA TATAHTIMBBIX MOJIOJIBIX JTIOJCH IS TPOIOTIKEHHS
00pa3oBaHus U JabHeHIIeH MpodecCnOHaNbHON AESTEIBHOCTH B 00JaCTH €CTECTBEHHOHAYIHBIX
MCCIIEOBAHUH U CO3/1TaHUN HOBBIX TeXHOJIOTHI. COTJIACHO MPUHATOMY B MEX/yHapOIHOM COOOIIECTBE
orpeneneHnio, «kEcTecTBeHHOHayYHasi TPAMOTHOCTD — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHUMATh AKTHBHYIO
IPaKIAHCKYIO TIO3UIUIO M0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTh MHTEPECOBAThCSA €CTECTBEHHOHAYYHBIMH HAesIMHU. HaydHO TpaMOTHBIN YeOBEK CTPEMHUTCS
y4acTBOBATh B ApPTyMEHTUPOBAHHOM OOCYXKIEHHH PO OJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHSM, YTO TPEOYET OT HEro CIEAYIOIUX KOMIIETCHTHOCTEH!:

— HAY4YHO O0OBACHATH SIBJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku cniocoOHO BHECTH peIIAONInil BKJIaa B (OpMHPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu n3ydyenus GpU3MKKU HAa ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus omnpeseneHs B Konuenimu
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit deneparum,
peann3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOU pemiennemM Kosuternn
MunucrepcTBa npocserienus: Poccuiickoit @enepanyu, nporokos ot 3 aekadpst 2019 r. Ne [TK-4BH.

Lenu n3ydyeHus: GU3MKU:

— TpuoOpeTeHne HHTEepeCca U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YYEHHUIO MPHPOJIBI,
pa3BUTHE WX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TO3HAHUSA U (POPMUPOBAHUE UCCIIEOBATEIBCKOTO
OTHOIIEHHS K OKPY>KAIOIIUM SIBJICHHSIM;



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3Y4EeHUsI OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥me MPEACTABICHHUA O pOJIA (DU3HUKH JUTSI PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JTAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi 00€CIeunBacTCsl peIicHUEM
CIIETYIOLIHX 3a/1a4:

— mnpuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS C UCTIOJIH30BAaHUEM
MOJIYY€HHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIIEHUS MTPOCTEUIITNX pACYETHBIX 33/1a4 C UCIIOIh30BaHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIMOIHITH ONBITHI, Ja0OpaToOpHble pabOThI U
SKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX PHUOOPOB;

— O0CBOCHHE NMPUEMOB PabOTHI ¢ HHPOpMaLUEH PU3NIECKOTO COACpIKaHUsI, BKIIOYask HH()OPMAITHIO O
COBPEMEHHBIX TOCTWKCHUAX (DU3HMKH; aHAIIN3 U KPUTHUECKOE OIICHUBAHNE WH(POPMAIINH;

— 3HAKOMCTBO €O cepamu mpodecCHOHATBHOM IEeATEILHOCTH, CBI3aHHBIMHU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKECHHSIX (PH3UIECKOMN HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBercTtBrmM ¢ PI'OC OO0 dusuka sBiasercs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMmma npeaycMaTpuBaeT u3ydenue (pu3nuku Ha 0a30BOM YpOBHE B
00béme 238 4 3a Tpu roga 00ydeHUs 10 2 4 B HEJCNIO B 7 1 8 Kj1accax U 1Mo 3 4 B HEJEN0 B 9 Kiacce.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

7 KJIACC

Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY/KAIOIIEro MUpa
®dusnKa — HayKa o MPHUPOJIE, N3ydaeT (PU3NUYeCcKre SIBICHHS: MEXaHUUECKUE, TEIUIOBBIC, JICKTPUIECKHUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmuuHbL. M3mepenne pusmueckux Bennand. Ousndeckue mpuodopsl. [lorpenrHocTs
U3MepeHunil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢u3uka u apyrue ecrecTBeHHbIC HAYKH U3YYarOT MIPUPOTY. ECTeCTBeHHOHAYUHBIA METO/ MO3HAHUS:

HaOJI0/ICHHUE, IOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIIKCHUE THITOTE3, SKCTICPUMEHT I10 PO BEPKE THITOTE3,
o0bsIcHeHHe HabmoaeMoro sBieHus. Onucanne GU3NIeCcKuX SBICHUM C TIOMOTIBIO0 MOICIIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IC, TCIIJIOBBIC, SJICKTPUUCCKHUE, MArHUTHLBIC, CBETOBBLIC SABJICHUS.

2. ®usnueckue Npubopsl U MpoLeaypa NPSIMBIX U3MEPEHNUN aHAJIOTOBBIM U IIU(PPOBBIM TPUOOPOM.

JlaGopaTopHblie padoThbI M ONBITHI

1. OnpeneneHue 1EHBI IEJICHUST IKAIbl U3MEPUTEIHHOTO Mpubdopa.

2. 3mepeHne pacCTOsIHUM.

3. U3mepenne 00bEéMa KUIKOCTH U TBEPJIOTO TeEIA.

4. OnpeneneHue pa3MepoB MAJIBIX TEI.

5. U3Mepenue TeMreparypbl Ipy MOMOIIM KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPaTyphI.

6. [IpoBenenue nccaen0BaHus MO MPOBEPKE THIOTE3bI: NATbHOCTh NOJETA MIApUKa, MYHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIe CBEeeHUS 0 CTPOCHUM BellleCTBA

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIBI, X Pa3MEPHI. OHBITI)I, JOKa3bIBAKOIHUE JUCKPETHOC CTPOCHUE
BCIICCTBA. OHI)ITI)I, JOKa3bIBAKOIIHUE JUCKPETHOC CTPOCHUE BEIICCTBA.

JIBukeHue yactuil BeuiecTBa. CBs3b CKOPOCTH JABMXKEHUS YaCTUIL C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanmoaelicTBre 4acTull BeIecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTATTNYECKHIX) TEIl.
B3aumocBs3b Mex /1y CBOWCTBAMHU BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSIX U MX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN BOIbl. B3auMOCBS3b MEX/1y CBOMCTBAaMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHhIX
cocTosiHui BoJibl. OCOOEHHOCTH arperaTHhIX COCTOSIHHI BO/IBI.

JdeMoHcTpanuu

1. HaGnronenne OpOYHOBCKOIO JIBH)KEHUS.

2. Habmopnenue nuddys3uu.

3. HaGnronenue siBneHU, 0ObSICHSAIONIMXCS PUTSHKEHUEM HIIM OTTAJIKUBAaHUEM YacTHUI] BELIECTB.

JlabopaTopHbie padoThbI U ONBITHI
1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).
2. OnbITH IO HAOTIOICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.

3. OnbITEI IO 06Hapy>1<eHmo JIENCTBUS CUII MOJICKYJIAPHOT'O IIPUTAKCHUS.

Paznen 3. /IBu:xenne u B3anMoeHCTBU U

Mexanuueckoe aBuxkeHue. PaBHoMmepHOoe U HepaBHOMepHOE JiBHxkeHUEe. CkopocTh. CpeiHssi CKOPOCTh MPU
HEPAaBHOMEPHOM JIBHKCHUH. Pacd€r myTu 1 BpeMeHU ABMKEHUSA. PABHOMEpHOE ¥ HEPAaBHOMEPHOE JIBU -
xeHue. Ckopoctb. CpeaHsisi CKOpPOCTb ITPU HEPAaBHOMEPHOM JBM>KEHUH. Pacdy€r nyTu u BpeMeHU IBHKEHUS.



SIBnenue nHepuMU. 3aKOH HHEpLUUU. B3aumoeiicTBre Ten Kak IpUuYrMHa U3MEHEHHS CKOPOCTHU JABHKEHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTs BemecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYT B
enuHUIEe 00BEMA BEIIEeCTBA.

Cuna xak xapakTepHucTHKa B3auMoieicTBus Tesl. Cuna ynpyrocty U 3akoH ['yka. Mi3mepenue cuiibl ¢
MOMOIIIBIO JUHAMOMETpA. SIBiIeHUE TAroTeHus U cuia Tsbkect. Cuna TskecTu Ha apyrux mianerax (MC).
Bec Tena. HeBecomocts. CroxeHue cuil, HallpaBJIEHHBIX 110 0HOM npsiMoil. PaBHonelicTByromas cui. Cuina
TpeHus. TpeHue CKoIbKeHus u TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpanuu

1. HabnromeHne MeXaHU4eCKOTO IBHKCHHUS Tela.

2. VIamepenune CKOPOCTH MPSIMOJIMHEHHOTO JIBUKECHUSI.

3. HabGnroienue siBieHUsI HHEPLMH.

4. HaGnroneHne n3MEHEHUs CKOPOCTH MPHU B3aUMOJIEUCTBUH TeEl.
5. CpaBHEHHE MacC 0 B3aMMO/ICHCTBUIO TEL.

6. CroxeHue cuil, HalpaBJIeHHbBIX 110 OJJHON MPSIMOH.

JlaGopaTopHblie padoThbI M ONBITHI
1. OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIDKCHHs (IapHKa B )KUIAKOCTH, MOJEIH dJIEKTPUIECKOTO
ABTOMOOWJIS | T. T1.).

2. OnpeneneHue cpeaHe CKOPOCTH CKOJIBKEHHs OpyCcKa WIIH IIapHuKa M0 HAKIIOHHOM TUIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (Iedopmanin) Ipy>KUHbI OT TPUII0KEHHON
CHUIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKEHUS OT Beca Tejla U Xapakrepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB

JlaBnenue. CriocoObl yMEHBIIICHHS M YBEITMUYCHUS qaBjicHus. JlaBiieHre raza. 3aBUCUMOCTb JIaBJICHHS ra3a
oT 00bEMa, Temneparypsl. [lepenaua qapineHuss TBEPABIMH TEJIAMH, KUIKOCTAMHU U TazaMu. 3akoH [lackas.
[THeBMaTHYECKHE MAIIMHBI. 3aBUCUMOCTb JIABJICHUS KUJIKOCTH OT ITyOMHBI. ['MapocTaTHYecKuii mapajokxc.
Coobmarommuecs cocyabl. [ mapaBInyecKue MeXaHU3MBbl.

Atmocdepa 3emnu u atMochepHoe aaBrneHue. [[puunHbI cylecTBOBaHUS BO3IYIITHOM 0007104YKH 3eMITH.
OmneiT Toppuuemnu. M3mepenue atMochepHOTo aBieHUs. 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHUS OT

BBICOTHI HaJl ypoBHEM Mopsi. [Iprbopsl ams u3MepeHus aTMOCepHOTO TaBICHHUS.

JleiicTBHE JKUAKOCTU U Ta3a HAa OTPYXKEHHOE B HUX Tell0. BriTankuparomas (apxumenoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPaTYpBhI.

. [lepenaua naBneHus )KUIKOCTHIO U Fa30M.

. Coobmarommuecs: CoCypl.

. 'mnpaBnnueckuii pecc.

. [IposiBienue nerictTBUs aTMOC(EpPHOTO TaBICHHUS.

. 3aBHCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00BEMa l'IOl“py)KéHHOfI JacCcTH TCJIa U IIJIIOTHOCTHU XXKUAKOCTH.
. PaBeHCTBO BHITAIKMBAIOMIECH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.
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8. YcnoBue maBaHus TEIl: IIaBaHUE WIIH NOTPYKCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHU IJIOTHOCTEN
TCIa U XKUJKOCTH.

JlabopaTopHbie pa0oThI U ONBITHI
1. MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpYKEHHOHN B JKUAKOCTh YACTH Tela.



2. OnpeseneHue BbITAIKUBAIOLIEH CUJIbI, AEUCTBYIOIEH HA TENO, IOTPYKEHHOE B )KUKOCTb.

3. I[IpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOUIECH CHIIbI, AEWCTBYIOLIEH HA TEJIO B )KMJIKOCTH, OT Macchl Teja.

4. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEN CUIIbI, IEHCTBYIOLIEH Ha TEJIO B AKUAKOCTH,
0T 00bEMa NOTPYKEHHOH B )KUIKOCTH YACTH TEJa U OT INIOTHOCTH JKUKOCTH.

5. KoHcTpyHrpoBaHHE apeoMeETpa WIIM KOHCTPYUPOBAHUE JIOJKU U OTNIPEAENIEHUE €€ IPY30I0AbEMHOCTH.

Pa3nen 5. PaGora u MomHoOCTh. DHEprus

Mexannueckasi padota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIUar, 6JOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHoBecus peryara. [Ipumenenne
MpaBUJia paBHOBECHS pbluara K 0JI0Ky. «30i0Toe npaBuiio» Mexanuku. KII/I mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHuumanbHas sHeprus. [IpeBpamienue oqHOTro BUIa
MEXaHUYECKOH HEpPTUU B Jpyroil. 3aKOH COXpaHEHUsl YHEPTUH B MEXaHHKE.

JdeMoHcTpanuu
[IpuMeprl NPOCTBIX MEXAHU3MOB

JlabopaTopHblie padoThbl M ONBITHI

1. Onpenenenue pabOThI CUITBI TPEHUS MTPU PABHOMEPHOM JBHKEHHUHU TeJIa TI0 TOPU30HTAITLHON
MTOBEPXHOCTH.

2. HccnenoBaHne yciIoBH paBHOBECHS pblyara.

3. Uzmepenue KII/] HaKIOHHOM MIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIHUU.

8 KVIACC

Pa3nen 1. TenyioBble siBJIeHUS

Mogenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSIHUH BemecTBa. Kpuctammuyeckue u aMopgHbIe Tena.
OOBbsicHEHNE CBOMCTB ra30B, KUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKCHUH MOJIEKYISIPHO-KHHETHIECKO M
teopun. CMauyMBaHKWE U KaWJUIAPHBIC SIBICHUS. TeIoBoe paciupeHue u cxaTue.

Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIIJIOBOTO JBUIKCHHUS YACTHII.

Bayrpennsis sueprus CriocoObl HN3MEHEHHUSI BHYTPEHHEH SHEPTUU: TEIIonepeaya i CoBepuieHne paboThI.
Bunel Tensonepenayn: TeMIONPOBOTHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KomuuecTBo TeuioThl. Y aenpHas TEIIOEMKOCTh BellecTBa. TeIIo00MEH M TETUIOBOE paBHOBECHE.
YpaBHeHHe TerioBoro Oananca. [InaBiaeHue u oTBEepACBaHWE KPUCTAUIMUECKUX BEIICCTB. Y IEIbHAs
tertoTa ruiaBieHus. [lapoodpazoBanue u konnencanus. Mcnapenue (MC). Kunenue. Y aensHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOoc(epHOro naBieHus. BnaxHocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IebHAs TEMJI0Ta CrOPAHUSL.

[Tpunnmne! padote! TemnoBbix asurareneil. KI1J[ temnoBoro neuratens. TemnoBsie ABUTATENN U 3aIUTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHUs U MpeBpallleHus YHEPTUH B TeIJIOBbIX mpoieccax (MC).

JdeMoHcTpanuu

1. Habmronenue OpOYHOBCKOTO JIBHKEHHUS

. Habmronenune muddysun

. Habnronenue siBeHMi cMaunBaHus M KaWIIISIPHBIX SBJICHUH

. HaGnronenue TemnoBoro paciumpeHus Tel

. I3MeHeHue naBneHus ra3a npu u3MEeHeHUH 00bEMa M HarpeBaHUM WM OXJIAXKACHUU
. [IpaBuna u3MepeHus: TeMIeparypbl

. Buap! Tenonepenaun
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. OxJaXxaeHre Ipu COBEPLUICHUH PaOOTHI



9. HarpeBanue npu coBepIIeHUH pabOThl BHEITHUMHU CHIIAMH
10. CpaBHEeHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB

11. Habmonenue KkuneHus

12 .Hab6mtoieHre moCTOSIHCTBA TeMIIepaTyphl MIPH TUTaBICHUH
13. Mopenu TennoBbIX ABUTaTeIeH

JlabopaTopHbie paGoThbI U ONBITHI

1. OnpITHI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnpIThI 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN 1 TBEPABIX TEI

4. OmpeneneHue AaBJICHHS BO3ayXa B Oa/IOHE HIMpUIla

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3/yXa OT €ro 00bEéMa 1 HarpeBaHUsI WU
OXJTAXKJCHUS

6. [IpoBepka runoTesbl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEMIIEPATyphI

7. HabmroieHne n3MeHeHusl BHYTpPEHHEN SHEpruy Tejia B pe3ysbTaTe TeIuionepeaud U paboThl BHEIIHUX
CuII

8. UccnenoBaHue sBJI€HUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOM U Topsiuell BOIbI

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOIOH MPH TEINIOOOMEHE ¢ HarpeThIM
METAJNTNYECKUM LIHJIUHAPOM

10. Onpenenenue yaeapHON TEIUIOEMKOCTH BEIIIECTBA

11. UccnegoBanue npoliiecca uCapeHust

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3TyXa

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIbJa

Pa3znen 2. DiiekTpryeckne U MAarHUTHbIE SIBJICHUSI

DnekTpu3aius Teil. [[Ba poaa snekTpudeckux 3apsaaoB. B3anmo nerictBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBUCHMOCTD CUJIbl B3aUMOJCHCTBHS 3apsHKEHHBIX TEJT OT BEIMUMHBI 3apSATI0B U PACCTOSIHUS MEXKIY TeJIaMu).

Onekrpudeckoe moJie. Hanpsmk€HHOCTh AIeKTprYecKoro nojist. [IpuHIMI Cyneprno3uiMy AEKTPUISCKUX
moJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsioB. DIeMeHTapHbIN dniekTpudeckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U AUDJICKTPUKH. 3aKOH COXpaHEHHS SIEKTPUUECKOTO 3apsiia.

3HeKTqueCKHﬁ TOK. YCIIOBUSA CYIICCTBOBAHUA IJICKTPUICCKOT'O TOKA. M cTOYHUKY TTOCTOSIHHOI'O TOKA.
HeﬁCTBHH QJICKTPUYCCKOI'O TOKa (TGHHOBOG, XHUMHNYECCKOC, MaFHI/ITHOG). BHCKTpI/I‘ICCKI/Iﬁ TOK B JKHAKOCTAX
H ra3ax.

9J'IeKTpI/ILIeCKa$[ OCIIb. Cuia Toka. 3HeKTpI/I‘leCKOC HaIIPs>KCHUC. COHpOTI/IBHCHI/Ie ITPOBOAHUKA. YaenpHOE
COIIPOTUBJICHHUEC BCIICCTBA. 3akon Oma IJIg ydaCTKa LCIIH. IlocnenoBarenpHOE U napajieJIbHOC COCANHCHUC
IIPOBOAHUKOB.

PaGora n MOIOTHOCTB SJICKTPHUYCCKOI'0 TOKaA. 3akoH I[)KOYJ'IH— Jlenna. 9J'IeKTpI/I‘IeCKI/Ie TSI 1 HOTpe6I/ITeJ'II/I
SHGKTpH‘{eCKOﬁ OHEPTUHU B 6LITy. KOpOTKOC 3aMbIKaHUC.

IlocTtosiHHBIE MarHuTHL. B3anMoaeicTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoe mojie. MarHuTHOE moJjie
3eMIIHu U ero 3HAaUYCHHUE JJIs )KU3HU Ha 3emite. OMEBIT 3pCTC,I[a. MarHuTHoE€ I10Jie SJICKTPUYICCKOTO TOKaA.
HpI/IMeHCHI/IC QJICKTPOMArHUuTOB B TCXHUKC. I[CflCTBPIC MAarauMTHOTO ITOJIAI Ha IMPOBOJAHUK C TOKOM.

3J'ICKTpO,Z[BI/IFaTCJ'IB IIOCTOSIHHOTO ToKa. Mcrob30BaHue QJICKTPOABUT aTeae B TEXHUYSCKUX YCTpOﬁCTBaX n
Ha TpaHCIIOPTE.

OmnbiTel @apanes. SIBnenue snekTrpoMaruuTHON HHAYKUMU. [IpaBuio Jlenna. Dnexkrporeneparop. CrocoOb
MOJIyYEHHUS AIIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHIIMH HAa BO3OOHOBIISIEMBIX HCTOUHHKAX SHEPTUH.



JdeMoHcTpanuu

1. Dnexrpuzanus Tea

JIBa poja 3NeKTPUYECKHUX 3apsAI0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEll
YCTpPOUCTBO U JEHCTBUE IEKTPOCKOTA

DnexTpocTaTuyecKas MHAYKLUS

3aKOH COXpaHEHUS JCKTPUUCCKUX 3apsI0B

HpOBOIIHI/IKI/I N IUBJICKTPUKHA

MOIIeJII/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPUYCCKOTIO ITOJIA

© NS kWD

HcTtounnky moCTOSITHHOTO TOKA

9. JlelicTBuUS AIIEKTPUUECKOTO TOKA

10. DyeKTpUUECKHil TOK B )KHIKOCTH

11. I'azoBBI1#1 pa3psin

12. 3mepenue cuiibl TOKa aMIepMeTpoM

13. 3MepeHue 31eKTpUYECKOro HAIpPSHKEHUsST BOJBTMETPOM

14. Peoctat 1 Mara3uH CONpPOTHUBIIEHUI

15. B3auMoelicTBHE NOCTOSTHHLIX MAarHUTOB

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/CIICHUs ITOJIOCOB MarHWTa
17. MonenupoBaHUE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB

18. OnwiT Opcrena

19. MarauTHo€ 1oJjie TOKa. DJIEKTPOMarHuT

20. JleiicTBHUE MAarHUTHOTO MOJISI HAa MPOBOJIHUK C TOKOM

21 DnekTpoaBuraTenb NOCTOSTHHOTO TOKa

22. WccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOM UHIIYKIIUH

23. OnbiTel apanest

24. 3aBUCUMOCTb HaIIPaBJICHUS NHIYKIIMOHHOTO TOKa OT YCJIOBHUH €ro BO3HUKHOBEHUS
25. DueKkTporeHeparop NOCTOSTHHOTO TOKa

JlaGopaTopHblie padoThbI M ONBITHI

1. OnpIThl IO HAOTIOACHUIO SJEKTPU3AINH TEJl HHIYKIUEH U MPH COTPUKOCHOBEHUHT
HccnenoBanue nefCTBUS IIEKTPUUECKOTO MOJI HA MPOBOJIHUKH U JUTICKTPUKU
C6opka u mpoBepKa paboThI IEKTPUUECKOH 1IETIH MOCTOSHHOTO TOKA

W3mepenue u perynupoBaHue CUJIbl TOKa

A A

W3mepenue u peryaupoBaHue HampsbKEeHUs

6. UWccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U
HaIpPSDKEHUS HA PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JIEKTPUUECKOTO COTIPOTUBIICHUS IPOBOJIHUKA OT €TO JUIMHBI,
IJIOLIA/IA MOTIEPEYHOT0 CEYEHUs U MaTepuana

8. IIpoBepka npaBuiia CI0XKEHHUS HANPSKEHUI NPU TOCIEN0BATEIBHOM COSUHEHUH JBYX PE3UCTOPOB

9. IlpoBepka npasuia s CUJIBI TOKa MPU NapauIeIbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenne pabOTHI AMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop

11. Onpenenenne MOIHOCTH AJIEKTPUUECKOTO TOKA, BBIAEIIEMON HA PE3UCTOPE

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JAMIIOUKY, OT HapsDKEHUS Ha HEH

13. Onpenenenne KII/] HarpeBatens

14. UccnenoBanue MarHUTHOTO B3aUMOAEHCTBHS ITOCTOSIHHBIX MarHUTOB

15. VI3ydenue MarHuTHOTO IOJISl TIOCTOSIHHBIX MAarHUTOB NP UX 00BEANHEHUH U pa3JieICHUN

16. UccnenoBanue neMCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY



17. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHSI KATYIIKM C TOKOM M MarHUTa OT
CHJIBI TOKA U HAIPaBJICHUS TOKA B KaTYIIKE

18. M3ydenue neiicTBUSA MarHUTHOTO TOJIsI HA IIPOBOJAHUK C TOKOM

19. KonctpyupoBanue u u3ydeHHEe pabOTHI AJIEKTPOBUTATEIs

20. U3mepenue KIIJ anekTpoaBUraTenbHON YCTAaHOBKU

21. OBITHI IO UCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW MHIYKIIMU: UCCIIEIOBAaHIE U3MEHEHNUI
3HA4YCHUs U HAINIPABIICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannyeckue iBJICHUSA

Mexannueckoe nBrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO
JNBUKEHUs. PaBHOMEpHOE IPsIMOJIMHEWHOE JBIkKEeHUE. HepaBHOMEpHOE NTPAMOJIMHENHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAsI CKOPOCTh TeJla TP HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHOoyckopeHHOE npsiMosInHeHoe BrkeHne. CBoOoaHoe nageHue. Onwithl [Namumnes.
PaBHOMepHOE nBMMX)EHUE TI0 OKpy:kHOCTH. [lepuona n yactora obpamienus. JIlunelHas u yrioBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

[IepBeiit 3ak0oH Herotona. Bropoit 3akon Hetotona. Tperuit 3akon Herotona. [Ipuniun cynepno3nnmn
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: crjla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TMOKOS, APYTUE BUIbI
TpEHUS.

Cuna TsKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUS. Y CKOpeHUe cBOOOHOTO NajieHus. J[BIKeHue miaHeT
Bokpyr Cousaiia (MC). [lepBas kocMudeckasi CKOpocTh. HEBECOMOCTD U TIeperpy3KH.

PaBHOBecne maTepuanbHO TOUKU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea C 3aKperIE HHON
OChI0 BpanieHus. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynec tena. M3menenue ummyinbca. IMmysnbe cuiibl. 3aKOH COXpaHEHUS UMITyJibca. PeakTuBHOE
nsuxenue (MC).

Mexannyeckast pabota u MOIIHOCTh. PaGoTa cui TskecTd, ynpyrocTtu, TpeHust CBs3b SHEPruu U paboTh
[ToTenumanpHas 3HEprus Teja, MOJAHATOTO HaJl HOBEPXHOCTHIO 3eMiH. [loTeHnanpHas sHeprus c:KaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHUHETHUECKON S3HEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOI
SHEpPruMu.

JdeMoHcTpanun

Hab6nroneHne MexaHH4eCKOTO JBUKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA

CpaBHeHME MyTEH U TPACKTOPUM JBUKEHUS OJHOTO M TOTO XKE TeJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA
N3mepenune ckopocTy U yCKOPEHUs MPSAMOJIMHEHHOr0 ABMKEHUS

HccnenoBanue NMpU3HAKOB PaBHOYCKOPEHHOTO JBHKEHUS

AN

HaGnronenue 1BMKEeHUS Tela 10 OKPY>KHOCTH
6. HaOxnroieHre MexaHU4eCKuX SABJICHHUM, IPOUCXOASIUX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUM OTHOCUTENIHO KaOMHETa (PU3UKU
7. 3aBHCHMOCTb YCKOPEHHS Te€Jla OT MACCHI TeJla M JEMCTBYIOLIEH Ha HETO CHUJIBI
8. HabmiogeHue paBeHCTBa CUII ITPU B3aUMOJICHCTBUU TeT
9. N3MeHeHue Beca Telna Ipu YCKOPEHHOM JBM)KEHUU
10.Ilepenaya nmmyabca Ipyu B3aUMOJEHCTBUY TET
11.ITpeoOpa3oBanust SHEPTUU MIPU B3aUMOJICHCTBUU TET
12.CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTrOM B3aUMOACHCTBUU
13.CoxpaneHne uMIyIbca Npu aOCOIIOTHO YIPYTrOM B3aUMO/1€H CTBUU
14.HaGmroieHre peakTUBHOTO BMKEHUS



15.CoxpaneHre MeXaHUYECKOM SHEPTUU IPU CBOOOHOM MaICHUN
16. CoxpaHeHne MEXaHUYECKOM 3HEPTUU IIPU JBIKEHHUHU TeJa M0 JEHCTBUEM IPYKHUHBI

JlabopaTopHble padoThbl U ONBITHI

1. KoncrtpyupoBanue Tpakta Jijisi pa3roHa U JaIbHEUIIIEro paBHOMEPHOIO JIBIXKECHHUS IIapUKa UITU
TEISKKHU

2. OmpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUS OpyCcKa WM IBUXKEHUS IIIApUKa 110 HAKIIOHHOM
IJIOCKOCTH

3. Omnpenenenne yCKOpeHUs Tella Py PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH

4. HccnemoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBHKCHHUH 0€3 Ha4alIbHOU
CKOPOCTH

5. IlpoBepka runoTessl: €ciiv MPH PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4adbHOW CKOPOCTHU ITYTH OTHO CSTCS
KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIONINE MPOMEKYTKH BPEMEHHU OTMHAKOBBI

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CUJIbl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K0d3PGUIUEHTA TPEHUS CKOJTbKEHUS

8. OmnpeneneHue kECTKOCTH MPYKUHBI

9. Ompenenenne pabOThl CUIIBI TPEHUS TTPH PABHOMEPHOM JBM)KEHUH TeJa 10 TOPU30HTATBHOM
MMOBEPXHOCTHU

10.0npenenenrie paboOThl CHIIBI YIIPYTrOCTH MPU MOABEME T'py3a C UCIOIH30BAHUEM HETIOIBIKHOTO U
MTOJIBMKHOTO OJIOKOB

11.13yyenne 3aKkoHa COXpaHEHUS SHEPTUN

Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJIHBI

KonebarenbHoe apmxkenrne. OCHOBHbIE XapaKTEPUCTUKU KOoeOaHUN: EepHO/, YacToTa, aMILIUTY/a.
MareMaTtuueckuii ¥ Mpy>KHHHBIN MasTHUKH. [IpeBparieHne s3Hepruu mpH KoJie0aTeIbHOM JIBHKEHUH.
3aryxaroniue kojebanus. BerayxaeHnbie kosiebanus. Pesonanc. Mexanndeckue BosiHbl. CBOMCTBA
MeXxaHU4YecKux BOJH. [Ipo onbHbIE U nonepevHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ paclpoCTpaHEeHHUS.
MexaHu4ecKre BOJHBI B TBEPIOM Teie, cericMuueckue BosHbI (MC).

3Byk. [')poMKOCTh 3ByKa U BeicOTa ToHa. OTpaskeHue 3Byka. MIHGpa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGmroienue koneGaHuii Te Mo JeMCTBUEM CHIIBI TSDKECTU M CUJIbI YIIPYTOCTH
2. Habmonenue konebaHuii rpy3a Ha HUTH U HA TIPYKUHE

3. HaOnrozieHne BbIHYKJICHHBIX KOJIEOaHUIN U pe30HaHca

4. PacnpocTpaHeHue NpoJ0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIH)

5. HaGmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHYECKHI PE30HAHC

JlabopaTopHbie padoThbl U ONBITHI

1. Onpenenenye 4acTOThl U MEPHOAA KoleOaHUH MaTeMaTHYeCKOTo MasiTHUKA

2. OnpeneneHue 4acToThl U epro/ia KojaeOaHUi Npy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH IEpH0/1a KOJIeOaHUl 1OABEIIEHHOTO K HUTH I'py3a OT AJIUHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NEPHOA KOJICOAHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH MEpUOJia KojaeOaHHii Irpy3a, MOIBELIEHHOTO K HUTH, OT MacChl rpy3a 6.
OnbITHL, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTH IEPHO01a KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT Macchl rpys3a 1
KECTKOCTH MIPYKUHBI

7. 3mepeHune yCKOpeHUs CBOOOTHOTO MaACHUS

Pazjen 3. DiieKTpOMarHuTHOE 1MOJI€ M 3J1€eKTPOMATHUTHBIE BOJHBI



DIEeKTPOMArHUTHOE M0JIe. DIEKTPOMArHuTHEIE BOJIHBI. CBOMCTBA 31eKTpoMarHuTHBIX BoJIH [lIkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIOJIB30BaHUE AIIEKTPOMATrHUTHBIX BOJIH JUISI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH
2. BonHoBbIE CBOMCTBA CBETA

JlabopaTopHbie paGoThbl U ONBITHI

1. 3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO Tese(oHa

Pa3nen 4. CBeroBble siBJIeHUS
JlydyeBast moniensb ceta. Mictounuku ceta. [IpsmonuneitHoe pacnpoctpaneHue ceera. 3armenust ConHua u

JIynel. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOoH OTpakeHUsI CBETA.

[Mpenomiienne cBeta. 3aKOH NpesioMyIeHus cBeTa. [loHOe BHYTpeHHEee oTpakeHue cBeta. Mcmonp3oBanue
IMOJIHOT'O BHYTPECHHETO OTPAKCHUSA B OIITUICCKHUX CBETOBOAAX.

Jlunza. Xox mydeii B uH3e. OnTudeckas cucteMa doTtoanmnapara, MUKpockomna u teneckorna (MC). ['nma3
KaK ONTHYECKasi CUCTeMa. bIM30pyKOCTh U TAITEHO30PKOCTb.

Paznoxxenue 6enoro csera B criekTp. OnbiTel HploToHa. ClioskeHHe CrieKTpasIbHBIX LBETOB. Jucnepcus
CBETa.

JdemoHcTpauuu
1. IIpsMonuHEHOE pacpOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n3006pakeHUii B INIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTUYecKui CBETOBO/I.
Xon mydel B coOMparomiei JInH3e.
XoJ1 Ty4der B pacCeuBarollen JIMH3E.

® N kW

[Tony4yeHue n300paKeHUI C TOMOIIIBIO JTHH3.

9. Ilpunnumn neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10.Moxenb riaaza.

11.Pa3noxxenue 6e10ro cBeTa B CIICKT).

12.HOJ’IYLIGHI/IC Oenoro ceera IIpH CJIOKCHHNU CBCTA PA3HbLIX LIBCTOB.

JlaGopaTopHblie padoThbI M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yIiia MaJCHHUS.

2. I/I3yquI/Ie XapaKTCPUCTUK I/I306pa)KGHI/I${ ImpeaMeTa B IJIIOCKOM 3C€pKaJIC.

3. HccnegoBaHue 3aBUCUMOCTHU yriia nmpeJIOMJICHUA CBETOBOI'O Jiy4da OT YyIJia MMaACHHWA Ha I'PaHULC
«BO3YyX—CTCKIIO».

4. TTonydeHnue n300pakeHHI ¢ TOMOIIBIO COOUPAIOIIEH JTMH3BI
5. Onpenenenue (GOKYCHOTO PacCTOSTHUSI M ONTHYECKOM CHIIBI CO OMpArOIIeil TUH3HI.

6. OnbITEI IO PAa3JI0KCHUTIO Oenoro ceera B CIICKTD.
7. OnbBITEI IO BOCHPHUATHUIO IBETA TPCAMETOB IIPU UX Ha6J'IIO,Z[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpBI.

Pa3nen 5. KBaHTOBBIE SIBJIEHUS

OmnsiTel Pe3epdopaa u mmaneraprast Moiens atoMa. Mojens atoma bopa. Mcnyckanue u moriomieHue
cBera aromoM. KBauThl. JInHeluaThie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, 6eta u rammansnydenus. CTpoeHne aToMHOTro siapa. HykinoHHas Moaens



aTOMHOTO siapa. M30Tomnsl.
PannoaxTtuBHbIe IpeBpanienus. [lepros nonypaciaga aTOMHBIX sA€p.
SnepHsle peakuyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO YKMCENl. DHEPIHsl CBSA3U aTOMHBIX SAEP.
Casi3b Macchel u sHeprun. Peakiuu cuntesa u nenenus saep. Ucrounuku sneprun Connua u 38€31 (MC).
Snepnast sHepreruka. JleicTBUs paiOaKTUBHBIX U3Iy4eHUI Ha kuBble opranusmsl (MC).

JdeMoHcTpanuu

1. CrieKTphl U3Ty4CHUS U TOTJIOIICHHUSL.

2. CexTpbl pa3InyHbIX ra30B.

3. Cnektp BoJOpoOa.

4. Habmroenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

6. Perucrpanus u3iaydyeHus NpUpOJHBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTopHbie paGoThl U ONBITHI
1. HaGmroieHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3IIy4EHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOP MO3HOMY IyTH (110 hoTOrpadusim).
3. 3mepenue pagnoakTuBHOTO (OHA.

IoBTOpHUTENILHO-00001IAKOIIMIA MOTYJ/Ib

[ToBTOpHUTENBHO-0000IIAIOIIMIT MO/TYJIb PETHA3HAYEH SISl CHCTEMATHU3AIUN U 0000IIEeHUS TPEMETHOTO
COJICpKaHUS U OTIBITA JIEATEILHOCTH, MPUOOPETEHHOTO MPH U3YUYCHHUH BCETO Kypca PU3UKH, a TAKKE IS
noaroToBku K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMEHY MO (PU3UKE 7151 0OYJarOIINXCs, BRIOPABIITUX 3TOT
y4eOHBIN TTpEaMET.

[Ipu u3ydeHnn JTaHHOTO MOIYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JESITEIbHOCTH, HA OCHOBE
KOTOPBIX 00eCreunBaeTcs JOCTHKEHHE MPEAMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB
oOyueHusi, GopMUPYETCs €CTECTBEHHO-HAY4Hasl IPAaMOTHOCTh: OCBO€HHE HAYYHBIX METO0B UCCIIEIOBAHUS
SIBJICHUW TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3NUECKHE SIBICHUS, TIPUMEHSS
MOJIy4YeHHBIEC 3HAHUSI, PEIlIaTh 33J]a4d, B TOM YHCIIE KAUYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

HpI/IHI_[I/IHI/IaJ'II)HO I[CHTGJ'II)HOCTHHﬁ XapaKTep AaHHOTI'O pasacia pCalIn3yeTCAa 3a CUéT TOro, 4TO y4daliuecs
BBIIIOJIHAIOT 3alaHWA, B KOTOPBIX UM IIPEAIaracTcs:

— Ha OCHOBC ITIOJIYYCHHBIX 3HaHUH pacCiio3HaBaThb U HAYIHO 00BACHATE (1)I/ISI/I‘I€CKI/IG SIBJICHHA B
OKPY)KaIOHlCﬁ Ipupoac u HOBCGZ[HGBHOﬁ KHU3HU,

— HCIOJIb30BAaTh HAYYHbIC METOAbI HCCIICAOBaHUA (1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, B TOM YHUCJIC IJIs1 IIPOBCPKU
THUIIOTE3 U NNOJYUYCHUA TCOPECTUICCKUX BBIBOAOB;

— OOBICHATH HAay4YHBIC OCHOBBI Han0o0JIee BAKHBIX JIOCTHKEHUH COBPEMCHHBIX TeXHOHOFHﬁ,
HaIpuMeEp, NPpakKTUICCKOro UCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHUKOB S3HCPIU HAa OCHOBC 3aKOHA IIPC-
BpalllCHUA U COXpaHCHHUA BCCX N3BCCTHBIX BUJIOB DOHCPTUH.

Kaxczlas[ N3 TCM JaHHOTO pa3acjia BKIOYACT SKCIICPUMCHTAJILHOC UCCIICIOBAHNC 06061118.}01]_161"0
XapakTepa. Pazgen 3aBCpHIACTCA IMTPOBCACHUCM JHArHOCTUYECKON U OIEHOYHOM paGOTBI 3a KypC OCHOBHOM
IIKOJIBI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

Nzyuenne yuebnoro npeamera «Dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus JI0JIKHO
o0ecreynBaTh JOCTIKEHHUE CIETYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yAbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:
— TpOSIBIIEHUE WHTEPECA K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOH (PU3MUYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxicoanckoe u 0yxo6no-upagcmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HI€CTB€HHO -3HAYHUMbIX U OTUYCCKUX HpO6J’I€M,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/ISI/IKI/I,

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘léHOFO.
Acmemuueckoe gocnumanue:

— BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO MOCTPOEHHUS], CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Heunocmu HAYYHO20 NO3HARUAX

— OCO3HaHHE [EHHOCTH (U3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTa MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECa K UCCIIeI0BATEIbCKON NeSTEIbHOCTH.
Dopmuposanue Kynbomypot 300p06ba U IMOYUOHATILHO20 O1AZONONYYUA:

— OCO3HAaHUC ICHHOCTH 0€e3011acCHOTO 06pasa KHM3HU B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIpaBHJI Oe3omacHOro IMOBEACHHUA HA TPAHCIIOPTE, HA JOpOorax, € SJICKTPUICCKUM U TCIIJIOBbIM
O60py,Z[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

— C(bOpMI/IpOBaHHOCTB HaBBbIKa pe(bJ'IeKCI/II/I, IIPU3HAHUEC CBOCTO IIpaBa Ha OI_I_II/I6Ky " TAKOT'O K€ IIpaBa 'y
APYTOro 4cjioBCKa.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4AaCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4a4 (B paMKax CEMbHU, IIKOJIbBL, TOPOJa, Kpaﬂ)
TEXHOJIOTUYECKOM U COHH&HBHOﬁ HaIIpaBJICHHOCTH, Tpe6y}oumx B TOM 4YHUCJIC U (1)I/IBI/IIIGCKI/IX 3HaHPII>i;

— MHTEpeC K MPaKTHUYECKOMY H3YyYeHHIO NMpodeccHuid, CBSI3aHHBIX C (PU3MKOH.
JKonocuueckoe eocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUU JJI9 peUICHuA 3a1a4 B o0actu 01<py>1<a10me171
CpCabl, IMJIAHUPOBAHUS MMOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJIEACTBUM IJII OKPY)KaIOH_[eﬁ CpCabl;

— OCO3HaHHE TIOOATBHOTO XapakTepa IKOJIOTUYECKHX MPOOSIEM U MyTe UX pelIeHHs.
Aoanmauyusa 00yyarouiezoca K U3MeHAIOUWUMCA YCI108UAM COUUATbHOU U RPUPOOHOIL CPEObl:

— TOTpeOHOCTH BO B3aUMOJICHCTBUY NPH BHITIOJIHEHUH UCCIIEJOBAHUN U TPOEKTOB (pr3nyecKon
HaIIPaBICHHOCTH, OTKPBITOCTb OIIBITY U 3HAHUAM JPYTHX;

— IMOBBIIICHUC YPOBHMA CBOEM KOMIIETEHTHOCTHU 4cpe3 MPAKTUUYCCKYIO ACATCIIbHOCTD,



— moTpeOHOCTh B JOPMUPOBAHNY HOBBIX 3HAHMIA, B TOM YHCIIe (POPMYIUPOBATH UJIEH, TOHSTHSI,
TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— 0CO3HaHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00s1acTH (pr3HKH;
— IUIAaHHUPOBAHUE CBOETO PA3BUTHS B MIPHOOPETEHUHU HOBBIX (PM3NUECKUX 3HAHUM;

— CTpEMJICHUE aHAJIU3UPOBAThH U BBISIBJIATH B3aUMOCBS3H IIPUPOJIbl, 0OLIECTBA U SKOHOMUKH, B TOM
YHClIe C UCNOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BO3MOYKHBIX ITI00AJIBHBIX
HOCJIEACTBUH.
METAIIPEMETHBIE PE3YJIbTATBI

YHI/IBepca.TIbHI)Ie NMo3HABATeJbHbIE AeiicTBUS

Ba3zoevie nocuueckue oeiicmeun:
— BBISIBJISITh ¥ XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBJICHUN);
— YCTaHaBJIWBATh CYIIECCTBEHHBIN MPU3HAK KIACCH(PUKAIIMK, OCHOBAHUS 711 000OIICHNS U CPaBHEHUS;

— BBISBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUNS B pacCMaTpUBaeMbIX (akTax, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIIMXCS K (PU3UYECKUM SIBJICHUSIM;

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUYCHUN Q)HSH‘ICCKI/IX SIBIICHUI 1 IIpOLECCOB;
ACIaTh BIBOABI C UCIIOJB30BaAHUEM ACAYKTUBHBIX 1 HHAYKTHBHBIX YMOBaKJ'IIO‘ICHI/If/'I, BBIJIBHUI'aTh
THUIIOTE3bI O B3AMMOCBA3IX (I)I/ISI/I‘IGCKI/IX BCJIMYUH,

— CaMOCTOSTEIHLHO BRIOMPATh CIIOCO0 pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOJIBKUX
BapHAHTOB PEIICHMsI, BEIOOP HanOoJIee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoevie uccneooeamenwvckue oeiicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,;

— IPOBOIMUTH I10 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bmnqecxnﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (I)I/ISI/I‘IGCKOFO SIBJICHHA,

— ONIICHHMBATb Ha IPUMCHUMOCTb H JOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOJ€ UCCIICAOBAHUA
WA OKCIICPpUMCHTA,

— CaMOCTOATCJIIbBHO (bOpMy.]'II/IPOBaTB O606H.I€HI/I${ " BBIBOJBI ITIO pE3yJibTaTaM HpOBe,Z[éHHOl"O
Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHUA,

— IMPOTrHO3UPOBATH BO3MOKHOC JalIbHEHIIIee pa3BUTHUC (I)I/ISI/I‘IGCKI/IX IpouecCoB, a TAKIKC BbIJIBUT'ATh
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IUYHbIE METOIbI, HHCTPYMEHTHI M 3aIIpOChl IPU TOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IPESIOKEHHON yueOHOH (pU3nUecKoil 3a1auu;

— aHaJIM3UupoOBaATb, CUCTCMATU3UPOBATH U UHTCPIPCTUPOBATH I/IH(I)OpMaI_II/IIO PAa3JIMYHBIX BUIOB U (I)OpM
MMpEACTaBJICHUS,

— CaMOCTOSTENIFHO BRIOMPATh ONTHUMAJIBHYIO (OPMY MpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD
pelaeMble 33/1a41 HECJIOKHBIMU CXEeMaMH, IarpaMMaMHy, HHOH rpadukoi 1 1X KOMOMHAIMSAMHU.



YHHBepca.]'ILHbIe KOMMYHHUKATUBHBIC JelcTBUA

Obwenue:

— B X0J1e 00CY)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOi TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3a7auu U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTAaBJIATH CBOH CYKIACHUA C CYXKICHUAMMU JAPYIrux yH4aCTHHUKOB Jualiora, O6Hap}I)KI/IBaTI)
pa3IM4Mue U CXOJICTBO MO3ULIN;

— BbIPAXaTb CBOIO TOUKY 3pCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAaX;

— MyOJMYHO MPECTABIATh PE3YNIbTATHI BBIMOIHEHHOTO (PU3NYECKOTO OMbITA (IKCIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).

Coemecmuasn deamenbHocmyb (COMpPYyOHUYECHE0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoii mpoOIemsl;

— TPUHUMATH [IeJIM COBMECTHOM ACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBHS 10 €€ JOCTIKEHUIO:
pacrnpenensTh poyii, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThI; 000011aTh MHEHHS
HECKOIBKHX JIFOJIEH;

— BBITIOJHATH CBOIO YacTh PabOTHI, TOCTUTast KAYECTBEHHOTO PE3yJbTaTa M0 CBOEMY HAIPABJICHUIO U
KOOPJIUHUPYS CBOU JEMCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

— OIICHMBATh KAYECTBO CBOETO BKJIJa B OOMINN MTPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOJICHCTBHS.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopzanmauuﬂ:

— BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMIUX TSl pelieHUus GU3MIECKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHS PELICHUHN (MHAUBUAYAIbHOE, IPUHSATHE
pelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);

— CaMOCTOSITEJIBHO COCTaBJIATh AITOPUTM pelieHus: GU3NMYECKON 3a/1a4y WK TUTaHa UCCIIEIOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAaracMbie
BapUAHTHI PEIICHUM;

— Jenath BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
Camoxonmponw (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYAIlUH U MpeJiarath IiaH e€ n3MeHEHUS;

— OOBSCHATH NPUYMHBI JOCTHKEHHS (HEIOCTH)KEHUS) Pe3yIbTaTOB JESATEIbHOCTH, JaBATh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPCKTUBHI B JCATCIBHOCTDH (B TOM YHMCJIC B XO/JI BBIIIOJTHCHU A (I)I/I3I/I‘-ICCKOI‘O HUCCICI0OBaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB, HN3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX prI[HOCTCﬁ;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmeieKkm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4esJI0BeKa B XOJI€ CIIOPa MM UC KYCCUH Ha HayIHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro.

Ilpunamue ceéa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIUOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE 7K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIbTATbBI

7 KJIACC

IIpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMUPOBAHHOCTD Y 00YJarOLINXCS
YMCHHM:

— WCIIOJIb30BaTh MOHATHS: (PU3NIECKUE ¥ XUMHUYECKHE SBJICHUS; HAOMIOIeHNE, SKCTIEPUMEHT, MOJETIb,
THIIOTE3a; AMHALBI (PU3NYECKUX BEITUYMH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHHSI BEIIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHUYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOPUS, paBHOACUCTBYIOMIAsl cul, nedopmanus (ynpyras, rmiacTuyeckas),
HEBECOMOCTb, COOOIIAIOLTUECS COCY/IBI;

— paznmuuarth sBieHus (quddy3us; TETUIOBOE ABMKEHNE YaCTHI] BEIIECTBA; PABHOMEPHOE JIBIDKCHHE;
HEPAaBHOMEPHOE JIBW)KECHHE; MHEPIIMS; B3aUMOJICHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEIIEHHON
OCBIO BpallleHUs; TIepeiada JaBIeHUs TBEPABIMH TeJIaMHU, KUJKOCTSIMH U Ta3aMH; atMochepHoe
JaBJICHUE; TUIaBaHME TEJ; MPEBPALICHUS MEXaHUYECKON SHEpPruu) Mo OMHUCAHMIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

— pacro3HaBaTh MNPOSBIECHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
¢buznyeckue SBICHUS B IPUPOJIE: MPUMEPDI ABHKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOM U HEXXUBOU
MIPUPOJIe; ACUCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHUKE; BIUSIHNUE aTMOC(EPHOTO JaBICHUS Ha )KUBOU
OpraHu3M; IUIaBaHUE PbIO; ppIYary B TEJ€ YeI0BEKa; IPH 3TOM MEePEBOAUTDH MIPAKTUUECKYIO 3a]1a4y B
y4eOHYI0, BBIJICNIATH CYLIECTBEHHbIE CBONCTBA/PU3HAKN (PU3NYECKUX SBICHUM;

— ONMCHIBATh U3yYEHHBIE CBOMCTBA TeNl M (PU3NUECKUE SBIICHUS, UCTIONb3YS (U3NYECKUE BEITUYUHBI
(macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTb, CHJIAa YIIPYTrOCTH, CUIIa
TSKECTH, BeC Tela, CUJIa TPeHHUS, AaBlieHue (TBEPIOTO Teja, KHUAKOCTH, ra3a), BRITAIKUBAIOIIAS CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHUJIIbI, MOMEHT CHJIbI, KO3 (DUIIUEHT MOJIE3HOTO NEeHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U IOTEHI[MATbHAsI SHEPTHs); TIPU ONKUCAHUU TPABUIBLHO TPAKTOBATh (hr3H-
YEeCKHUIl CMBICI HCTIOIBb3YEMBIX BEIMYUH, X 0003HAUCHUS U eAUHUIIB (PU3NYECKUX BETUYMH, HAXOAUTh
(bopMyIbl, CBS3BIBAIONINE TAHHYIO (DU3HUECKYIO BETUUUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH IPaPUKu
W3YYEHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEITHUHH;

— XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3Ys MIPAaBUIIa CIO0KEHUS
cui (B/10JIb OJJTHOM MpsiMOit), 3aKkoH I'yka, 3akoH [lackais, 3akoH ApxuMe/a, MPaBUIO PABHOBECHUS
pblyara (6s10Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH; IPH STOM
JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MaTeMaTHYeCKOe BbIPAXKEHNUE;

— OOBSCHATH PU3MUECKUE SBJICHMS, NMPOLIECCHl U CBOMCTBA Tel, B TOM YHMCJE U B KOHTEKCTE
CUTYyalMil IPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0BbsicHeHUE U3 1—2 JTOTUYECKUX LIaroB ¢ Onopoil Ha 1—2 U3ydyeHHBIX CBOMCTBA (PU3NYECKUX SABICHHM,
(U3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

— pemiath pacu€THBIC 331a4H B 1—2 AEHCTBUS, UCTIONB3YS 3aKOHBI 1 (POPMYJIBI, CBSI3BIBAIOLIIE
¢u3nUecKre BEJIMYMHbI: Ha OCHOBE aHAJIM3a YCIIOBUS 33/1a4H 3alMChIBATh KPATKOE YCIOBHE, MO -



CTaBIATh (PU3UUECKUE BETMUMNHBI B (POPMYIIBI U IPOBOJIUTH PACUETHI, HAXOJUTH CIIPABOYHBIC IaHHBIEC,
HE0O0XOAMMBIE IS PEIICHUs 33/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYeHHOH (PrU3nYecKOl BEIMUHMHBL,

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD ITPU IMOMOIITHN (1)I/I3I/I‘ICCKI/IX MECTOJOB, B OIIMCAHUN
HCCIICA0BaHMs BBIACIIATE ITPOBEPACMOC IMPCAITIOTIOKCHUC (I‘I/IHOTGSY), Pa3iiniaTh U UHTCPIPCTUPOBATH
HOJIy‘ICHHbIﬁ pE3yJIbTaT, HAXOAUTH OIIHMOKH B XO0JC OIIbITa, ACJIaTh BBIBOABI 11O €0 PE3yJibTaTaM,

— TPOBOJMTH OIBITHI IO HAOIIOJCHUIO (HU3NIECKUX SBICHUH WM (PU3NIECKUX CBOHCTB TEI:
(bopMymHpOBaTh POBEPsEMBbIC TPEATIONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000pyI0Ba-
HUSI, 3aIACBIBATH XOJI OIBITA ¥ (POPMYIHPOBATH BEIBOIBI;

— BBIIOJHATH MMPAMBIC U3MCPCHUA PaCCTOAHHNA, BDEMCHH, MACCHI TCJIA, 06”béMa, CHJIBI 1 TEMIICPATYPhL
C MCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB; 3aMKUCHIBATH MOKAa3aHUS MPUOOPOB C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— TMPOBOJMTH MCCIIEIOBAHNE 3aBUCUMOCTH OJIHOM (PM3UUECKOU BEJTMYUHBI OT JIPYTOH C
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JABHMIKYILETOCs Tela OT BpEMEHHU
JBUKEHMSI TeJla; CUJIbl TPEHMSI CKOJILKEHHUS OT Beca Tella, KadecTBa 00pabOTKHU MOBEPXHOCTEH Tl U
HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIOIIAIA COIIPUKOCHOBEHUS TEIN; CHIIbI YIPYTOCTH OT yJJIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJla ¥ OT INIOTHOCTH KUAKOCTH, €€
HE3aBHCHMOCTH OT INIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO MOTPYXEHO TEJO0; YCIOBUIl M1aBaHus Ted,
yCIIOBUI paBHOBECHS pblyara 1 0J0KOB); y4aCTBOBATh B INIAHUPOBAHUHU YUEOHOTO UCCIIEOBAHUS, COON
paTh yCTAaHOBKY M BBIIOJIHATH U3MEPEHUS, Celysl IPEIJI0KEHHOMY IIIaHy, (PUKCUPOBATh PE3yIbTATHI
MOJIy4EHHOH 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B BUJIE MTPEUIOKEHHBIX TaOIUI] U TpapUKOB, JeIaTh
BBIBOJIBI 110 PE3YJIBTaTaM HUCCIIECIOBaHUS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHUsl GPU3NUECKUX BEIUUUH (IUIOTHOCTH BELIECTBA KUJIKOCTH U
TBEPIOTO TeNa; Cuila TPEHUS CKOJIbKEHHUS; IaBJICHHE BO3/lyXa; BBITAJKMUBAIOIIAs CUJla, IEHCTBYIONIAs Ha
MOTPYKEHHOE B KUAKOCTH TeJI0; KOI(PPUIIMEHT MOJIE3HOT0 JEHCTBHS MPOCTHIX MEXaHU3MOB), CIIETYs
MpeI0>KEHHOM UHCTPYKIUU: IIPU BBIIOJTHEHUH U3MEPEHUI COOMPAaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAU€HHUE UCKOMOMN BEJIMYHHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMeTp, pblyar, MOABMKHBIN 1 HETIOABMKHBIN OJIOK, Ha-
KJIOHHAs IJIOCKOCTD;

— XApaKTCPHU30BaATb IIPUHIUIIBL HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OITMCaHHA (B TOM 4YHUCJIC. TIOAIIHUITHUKHA, yCTpOﬁCTBO BOAOIIPOBOAA, I‘I/I)IpaBJ'II/I‘{eCKI/Iﬁ Ipecc,
MaHOMETpP, BBICOTOMEDP, HOpH.IHCBOﬁ HacocC, apeOMeTp), HCIIOJIB3Ys 3HAHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX
SIBJICHUH U HCO6XOI[I/IMLIe (I)I/IBI/ILICCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJUTH MPUMEPHI / HAXOAUTh UHGOPMAITUIO O IPUMEPAX MPAKTUIECKOTO HCTIOIb30BAHUS
(bu3nuecKUX 3HAHUH B MOBCEIHEBHOMN KHU3HU 715 0OecTieueHus: 6€30MacHOCTH P 0OpaIeHU! ¢
npuboOpaMu U TEXHUIECKHUMH YCTPONUCTBAMU, COXPAHEHHS 37I0POBBS M COOIOICHUSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYUIECTBIATh OTOOpP UCTOUHUKOB MH(OpMaIMU B ceT IHTEpHET B COOTBETCTBUH C 3a/laHHBIM
IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPABHEHUsI Pa3IM4YHBIX MCTOYHHUKOB
BBIJICIIATh HH(POPMALIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH Y4eOHBIX 33JaHU HAYYHO-TIONYJIAPHYIO JIUTEPATYPY PU3NIECKOTO



COJIep’KaHus, CIIPaBOYHbIE MaTEpUaIbl, peCcypchl ceTH VIHTepHeT; BinaaeTh NpuéMamMu KOH-
CIIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— COo31aBaThb CcOOCTBEHHBIE KpaTKUC IMMCbMCHHBIC U YCTHBIC COO6H.I€HI/I$I Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3UIECKOTO COACPKAHUS, B TOM YHCIIE MyOJUYHO JIeNaTh KpaTKue COOOIIeHHUs O
pe3yibTaTax MMPOCKTOB UJIN y’-Ie6HbIX I/ICCJIGI[OBaHI/If/’I; IIpH 5TOM I'PaMOTHO HUCIIOJIL30BATh I/I3y‘-IeHHBII71
MOHATUHHBIN anmapat Kypca (PU3HMKH, CONTPOBOKIATH BHICTYIICHHUE MTPE3CHTAIUCH;

— TpY BHITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIIEAOBAHUIN pacpeiesTh 00s13aHHOCTH B TPYIINE B
COOTBETCTBHUH C MOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 3 BHITIOJIHEHUEM ILJIaHA ICWCTBUM, aJICKBATHO
OIIEHUBATh COOCTBEHHBIN BKJIAJ] B ACSITEIILHOCTD IPYIIIIBI; BRICTPABATh KOMMYHUKATUBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAKOLIUX.

8 KJIACC

[IpeameTHBIC pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTh y 00yJaIONTUXCS
YMCHHM:

— MHCHOJIb30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE JBUKEHNE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHUSA BEUIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIe TeJa, HaChIEHHBIH 1 HEHACHI-
LIEHHBIN Nap, BIAKHOCTh BO3yXa; TEMIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apAl, SIIEKTPUYECKOE IT0JI€, TPOBOIHUKH U TUAJIEKTPUKH, ITO CTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE ITOJIE;

— pa3nuyaTh sIBJICHUS (TEIUIOBOE paclIMpeHne/cKaThe, TeIionepeaada, TeIoBoe PaBHOBECHE,
CMauyuBaHKe, KaUSIPHBIC SIBICHUS, NCTIApEHHE, KOHICHCAITUS, TIJIABJICHHIE, KPHCTAILTU3AIIHS
(oTBepeBaHmE), KUIIEHUE, TEIUIONEpe1adya (TETIONPOBOTHOCTh, KOHBEKIIHS, H3ITYYCHHE); SJICKTPU3AITUS
TeJ, B3aUMOJICHCTBHE 3apsI0B, JCUCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaAHHE, B3aUMO/ICHCTBUE
MarHMTOB, JCHCTBUE MArHUTHOTO IIOJIS HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsI MHIYKIIHSI) TIO OITH -
CaHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB, JIEMOHCTPHPYIOUIHMX JJaHHOE (U3NIECKOE
SIBIICHHC;

— pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢buznueckue SBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE,
KpUCTAIIJIBI B IpUpoe, uznydenue ComHIla, 3aMep3aHre BOJOEMOB, MOPCKUE OpHU3bl, 00pa3oBaHue
pOCBI, TYMaHa, UHesl, CHera; JIEKTPHUUECKUE SBIEHUS B aTMOc(hepe, FIMEKTPUUYECTBO KUBBIX OPraHH3MOB;
MarHuTHOE MoJje 3emiu, Apeid Moo COB, pOJib MATHUTHOTO TOJIS A7 KU3HU Ha 3eMIie, MOJISIPHOE CHU-
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIICISATH CYIIIECTBEHHbIE
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBIICHUN;

— OIUCBIBATh U3yUYEHHbIE CBOWCTBA TE U (PU3UUECKUE SIBIICHUS, UCIIONB3Ys (pU3HUecKre BETHUNHbBI
(Temmepatypa, BHyTPEHHSS SHEPrusl, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BELIECTBA,
yJeJbHas TEJIoTa IJIABJIEHUS, yeIbHas TeloTa MapooOpa3oBaHus, yIeIbHas TeMI0Ta CTOPaHHs
TOTUINBA, KOA(PPULIMEHT MMOJIE3HOT0 IEHCTBUS TEMI0BOI MaIIMHBI, OTHOCHUTENIbHAS BIAKHOCTH BO3/yXa,
UIEKTPUUECKUM 3aps]l, CHJIa TOKA, dJIEKTPUUECKOE HANIPSKEHHUE, CONPOTUBIIEHUE IPOBOIHUKA, YIEIBHOE
COIIPOTHUBJIEHUE BEUIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA); IIPU ONHCAHUH MPABUILHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3YEMBIX BETHUUH, 0003HAUCHHS U €AUHULIBI PU3MYECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOIINE TAHHYIO (PM3UYECKYIO BETMUHUHY C APYTMMHU BEIMYUHAMU,
CTPOMTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLECCHI, UCIIOIb3Yysl OCHOBHBIE
IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEILIECTBA, IPUHIUII CYIIEPIIO3ULIMU 10JIEH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juis yyacTka 1enu, 3akoH Jxoyns -
JleHna, 3aKOH COXpaHEHUs SPHEPTUH; IPH STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIHCHIBATD
€ro MaTeMaTU4eCKOe BHIPAKCHHE;

— OOBSCHATH (PU3UUECKUE MPOLIECCHI M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYAIMid TPAKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa: BBISBIATH MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00BsC-HEHUE U3 1 -
2 NOTHUYECKUX MIaroB ¢ OMOpoi Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHHUN, (PHU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peraTh pacu€THbIC 3a7a4u B 2 - 3 NEHCTBUSI, UCTIOJB3Ysl 3aKOHBI U
(dbopmyIbl, cBsI3pIBatONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3alTUCHIBATh
KpaTKO€ YCIIOBUE, BBISIBJIATh HEJOCTATOK JAHHBIX JJISl PELIEHUS 3a7a4u, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOO0XOAUMBIE IS €€ PELICHHSI, IPOBOUTH PACYETHI M CPABHUBATH MOJyICHHOE 3HAUCHHE (PU3UUECKOM
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

— pacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCHIUTD ITPU IMMOMOIITN (1)I/ISI/IT-ICCKI/IX MCTOIO0B; UCIIOJIB3Yyd
OMHUCAaHUC NCCIICAOBAHMs, BEIACTIATE IIPOBEPACMOC IIPEATIOJIIOKCHNUE, OLICHUBATD ITPABUJIBHOCTL TOPSAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOIbI;

— TMPOBOAUTH OMBITHI 110 HAOIIOACHNIO (PU3NUECKUX SIBJICHUM WM (PU3UUECKUX CBOICTB TEJ
(KanmuIUIsIpHBIC SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa, TeMIiepaTyphl; CKOPOCTH PO -
1ecca OCThIBaHUS/HArpeBaHUS MTPU U3TYYEHUHN OT IBETA U3ITyYAIOIICH/TIOTIONIAOIICH TOBEPXHOCTH;
CKOPOCTBH UCITApCHUA BOABI OT TEMIIEPATYPhI ) KUAKOCTHU U IIJIOIIa U ee TMOBEPXHOCTH, IJICKTPU3A A TCII
n B3aI/IMOﬂeI\/’ICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, B3aI/IMO)IeI>’ICTBPIe IMOCTOAHHBIX MAarHuTOB, BU3YyaJIu3allus
MarHUTHBIX M0JIeH IOCTOSTHHBIX MarHUTOB; IEHCTBUS MAarHUTHOTO I0JISI HA IPOBOJAHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUraTelIsl MOCTOSIHHOTO TOKa): GOopMYyIHUpPOBaThH
MIpOBepsieMbIe MPEAINOI0KEHHs], COOMPATh YCTAaHOBKY U3 MPEUI0KEHHOTO0 000PYA0BaHMSI; OMTUCHIBATD
XOJ1 OTIbITa U (POPMYIUPOBATH BHIBObI;

— BBIIOJHATH MPAMBIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTENILHOM BIIaXKHOCTH BO3/1yXa, CHIIbI TOKA,
HaMpPsHKEHUS € UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUYECKUX BEIMYHH; CPABHUBATH
Pe3yNbTaThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIOTHON MOTPEUTHOCTH;

— IPOBOJUTH UCCICIOBAHNE 3aBUCUMOCTHU O,HHOﬁ (bH3H“I€CKOfI BCJIMYMHBI OT ,Z[perﬁ C
HCII0JIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIMPOTHUBJICHUS IIPOBOJHHUKA OT €0 JJINHEI,
IIomanu nmornepeuHoro CCUCHUs 1 yACJIbHOTO COIPOTUBJICHUA BCIICCTBA ITPOBOJHUKA; CUJIBI TOKA,
HAYHIETO YCpe3 NPOBOAHUK, OT HAIIPSKCHUA HAa IPOBOAHHUKE; UCCIICAOBAHNEC ITOCICAOBATCIIBHOI'O U Ia-
PaAICIBbHOIO COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z IJIaHUPOBATb UCCIICIOBAHHC, CO6I/IpaTL YCTaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CIICAYA NMTPCATIOKCHHOMY IJIaHY, (bHKCHpOBaTB PE3YyJIbTAThI HOHy‘lGHHOﬁ
3aBUCHMMOCTH B BUJC Ta6J'II/II_I nu I‘pa(1)I/IKOB, ACJIaTh BBIBOBI 110 PE3YyJIbTaTaM UCCICAOBAHUAA,

— HPOBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/ISI/ILIGCKI/IX BCJINYHUH (yI[eJIBHa}I TEIIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUEC ITPOBOJIHUKA, pa60Ta 1 MOIITHOCTD 3JICKTPUUYCCKOT'O TOKa)Z IJIaHUPOBATb U3MCPCHUA,
CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY, CIICAY npezmoxceHHoﬁ HWHCTPYKIHUH, U BBIYUCIIATH
3HAYCHUEC BCIINYHUHDI,

— co0oaTh MpaBuiIa TEXHUKU 0€3011aCHOCTH NP paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

— XapaKTepHu30BaTh MPUHIIMIIEI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOM
Ha MX OMHUCAHUs (B TOM YHCIIE: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETP, 1apoBasi TypOMHA, aMIIepMeETp,
BOJIbTMETP, CYETUHK DICKTPUUECKOI SHEPTHH, IIEKTPOOCBETUTENbHBIE TPHOOPHI, HArPEBATEIILHBIE
ANIEKTPONPUOOPHI (MIPUMEPHI), HIEKTPUUECKHE MTPEJOXPAHUTEIH; HIEKTPOMArHUT, SJIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKa), MCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKHX SIBJICHUH M HEOOXOAUMBIE
¢u3nveckre 3aKOHOMEPHOCTH;



— PAacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA M U3MEPUTENbHBIE TPHOOPHI IO CXeMaM H
CXEMAaTHUYHbIM PUCYHKaM (5KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUrATENb
BHYTPEHHETO CrOPaHHUsl, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMbI NIEKTPUUECKUX LIETEH ¢
MOCIIEIOBATEIbHBIM U MAPAJUICIIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3jinyast yCIOBHbIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LEIEH;

— TPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OOPMAIIHIO O IPUMEPaX MPAKTUYECKOTO UCTIOIb30BaAHUS
(bu3HYECKUX 3HAHWH B MIOBCEIHEBHOW KHU3HU JIJIsl 0OeCTICUueHUsT OE30IMaCHOCTH TP 0OpaIlieHrH ¢ Tprubo -
paMu M TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3I0POBbS U COOJIOICHUS HOPM IKOJIOTHUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPELIE;

— OCYILIECTBIATh MOUCK HHPOpMaMK (HU3MUECKOTO CojAepKaHUs B ceTH MHTepHeT, Ha OcHOBE
MMEIOLIUXCS 3HAHUM U TIyTEM CpaBHEHUS JOTIOJIHUTENBHBIX HCTOUHUKOB BBIIEIATH MHPOPMAIIHIO,
KOTOpasi SBJISETCS MPOTUBOPEUNBOI MIIM MOYKET ObITh HEJJOCTOBEPHOM;

— HCII0JIb30BaTh IIPU BHITIOJHEHUH YUEOHBIX 3aJaHUIM HAyYHO-TIONMYJISIPHYIO JTUTEPATypy (PrU3HMUecKoro
COJIepKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu HTepHeT; BIaJaeTh NpuéMamMmu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

— co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIeHHs, 0000111ast nH(QOPMALIHIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKAaHUs, B TOM YHCe MyOIMYHO MPEACTABISTh PE3YIbTaThl
MIPOEKTHOM WJIM HCCIEA0BATEIBCKON AESITETbHOCTH; IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
MTOHSATUUHBIN anmapar Kypca (U3uKH, COMTPOBOXKIATh BRICTYIUICHHUE TIPE3EHTAIIUECH;

— TIpY BBITIOJTHCHUH YY€OHBIX MPOEKTOB U UCCAEAOBAaHUHN (PU3UYECKUX TIPOIIECCOB PaCIpeIesiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABJICHHBIMH 3aa4aMH, CJICUThH 3a BHITIOJHEHUEM IIJIaHa
NEHUCTBUM U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIQ/I B ICATEIBHOCTD TPYIIIIHI,
BBICTpaUBaTh KOMMYHHUKATUBHOE B3aUMOJICUCTBHUE, MPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

9 KJIACC

[IpenmeTHbIe pe3yapTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTh Y OOyUAIOITUXCSI
YMEHUH:

— HCIIOJIB30BAaTh MOHATHA: CUCTEMA OTC‘léTa, MaTepualibHas TOYKa, TPACKTOPUA, OTHOCUTCIbHOCTD
MCXaHUYCCKOI'O JBUXXCHUA, ,I[e(l)OpMaL[I/ISI (yr[pyra;l, HJ'IaCTI/I‘{eCKaH), TPCHUC, HCHTPOCTPEMHUTCIILHOC
YCKOPEHUEC, HEBECOMOCTD U NICPETPY3KU; HCHTP TAKCCTHU, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAKECTH
TBépI[OFO TCJla, pPaBHOBCCHEC,; MCXaHUYCCKHC KoJIEOaHHs U BOJIHBI, 3BYK, I/IH(i)pa?»By'K U YIIbTPA3BYK;
QJICKTPOMArHUTHBLIC BOJIHBI, HIKaJIa 3JICKTPOMAIrdMTHBIX BOJIH, CBCT, 6JII/I3OPYKOCTB N JaJIbHO30PKOCTD,
CIICKTPBI UCITYCKAHUA U TTOTJIOMICHUA, aJ'IL(I)a, ocTa u raMMa-us3IydCHus, U30TOIIbI, AACPHAA DOHCPICTHUKA,

— pa3jan4aTh ABJICHHUA (paBHOMepHOC U HCPAaBHOMCPHOC HpHMOHHHCﬁHOG JABHIKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABHIXXCHHC, CBO6OI[HOC naacHue Teji, paBHOMCPHOC ABUKCHUC 110
OKPY’XHOCTH, B3aHUMOJCHCTBHE TCJI, pCAKTHUBHOC IBUXKCHUC, KoJIeOaTenbHOE JABMOKCHHUC (3aTyxa}0Hme u
BBIHYXXKJICHHBIC KOJ'IC68.HI/I}I), PE30HaHC, BOJIHOBOC IBUXKCHUC, OTPAKCHHUC 3BYKaA, HpHMOHHHCﬁHOC
PacnpoCTpaHCHUEC, OTPAKCHUC U TPCIIOMJICHUC CBETA, IIOJTHOC BHYTPCHHEC OTPAKCHUEC CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA,
C€CTCCTBCHHAs PAaANOAKTUBHOCTH, BOSBHUKHOBCHHNC JIMHENYaToro CIICKTpa HBHyIICHI/I}I) 1O OIMMCAHUIO UX
XapaKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC,

— pPacmo3HaBaTh IMPOSBICHUE M3YYEHHBIX (U3NYECKUX SBICHHH B OKpYXAroIeM MHUpe (B TOM YHCIIE
¢u3nvecKkue SBJICHUS B IPUPO/IE: IPUIUBHI U OTIHBBI, IBUKeHUE T1aHeT COTHEUHOM CUCTEMBI,



PEaKTUBHOE JIBUKECHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB )KHUBOTHBIMH, 3eMJICTPSICEHHUE,
celicMUYecKre BOJIHBI, IlyHaAMH, 3XO0, [[BETA TeJl, ONTUYECKHE SBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeWCTBUE BUAUMOTO, YIBTPa(hroIeTOBOrO M PEHTTEHOBCKOTO U3IyYeHUN; €CTECTBEHHBIH
panmoaKTUBHBIA (POH, KOCMHYECKHE JTy4H, PATHOAKTHBHOE M3IIyUYCHHE TPUPOTHBIX MUHEPAJIOB;
JeWCTBUE PAJMOAKTHBHBIX U3TyUYECHUH Ha OPraHu3M YeJI0BEKa), IPH TOM HEPEBOIUTH MPAKTUYECKYIO
3aady B y4eOHYIO, BBIACTATH CyIIECTBEHHBIC CBOMCTBA/TPU3HAKY (PH3UUECKUX SBIICHUIA,

— OIKMCHIBATh U3yYEHHBIC CBOWCTBA Tel U (PU3NUYECKUE SIBICHUS, HCIIONB3Ys (PU3HUECKIe BETHINHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IEPEMEILIEHNUE,
IIyTh, YTJI0Bas CKOPOCTb, CUJIa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSYKECTH, YCKOPEHHE CBOOOIHOTO
MaJIeHUs, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, IOTEHIUAJIbHAS
SHEPTHsl TeJla, HOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIIUMAIIbHAS SHEPTHS CKATON IIPYKUHBI,
KMHETHUYECKasi JHEPIHsl, MOJIHAas MEXaHWYecKasi JHEpIus, IepHoJl U YaCcTOTa KoJieOaHH, IIMHA BOJIHBI,
IPOMKOCTbH 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, [T0OKA3aTeN b MPEIOMIICHHSI CPE/Ibl); IPU ONUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAYEHUS U €IMHUIIBI
(u3NYECKUX BETMYHMH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOLINE TaHHYIO PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJTMYMHAMHU, CTPOUTH IPaPUKN U3yYECHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BEJIUYUH;

— XapakTepU30BaTh CBOMCTBA Tell, (PU3UYECKHUE SBJICHUS U MPOIIECCHI, UCIIOIB3Ys 3aKOH COXPaHECHUSI
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHMUSI, IPUHITUTI CYMEPIIO3UIINH CHJI, TPUHITUTT OTHOCUTEIHHOCTH
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUST UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEIOMIICHUS CBETA,
3aKOHBI COXpAaHEHUS 3apsAA0BOTO M MACCOBOTO YMCEII IIPH SIIEPHBIX PEaKIUAX; IPH 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTeMaTHUYECKOE BhIPAKECHHUE;

— 00BACHATH (U3NYECKUE TPOIECCH M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH O0bsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OTIOPOM Ha 2—3 W3YYCHHBIX CBOMCTBA (PU3NUECKUX SBJICHUM,
(bu3MYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— peliath pacy€THbIC 337a4u (OMUpAOIIMecs: Ha CUCTEMY U3 2— 3 ypaBHEHMUI), UCTIOJIb3YS 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3NUECKUE BETUYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3aIMChIBATh
KpaTKO€ YCIIOBUE, BBISIBIISITh HEJOCTAIOLIUE HIIM N30BITOUHbIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXO0IUMBIE Ui PEIICHHUs, TPOBOIUTh PACYETHI M OLIEHUBATH PEATUCTUYHOCTh MOTyYEHHOTO
3HaueHUs PU3UYECKON BETUUHHBI;

— pacCIliO3HaBaTb HpO6J'ICMBI, KOTOPBIC MOYKHO PCHIUTD IIpHU ITOMOIIN (bHSH‘ICCKI/IX MCTOIOB; UCIIOJIb3YH
OIIMCAHUEC UCCIICAOBAHUSA, BBIACIIATH ITPOBCPACMOC IIPCAITIOJIOKCHHUEC, OLICHUBATL IIPABUJIBHOCTD IIOPAAKA
MMPOBCACHUA UCCIICAOBaHUs, ACJIaTh BBIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J'IIo,Z[eHPII>i H OIIBITOB,

— TPOBOJUTH OIBITHI 110 HAOMIOJCHUIO (PU3NYECKUX SIBJICHUHN MM (PU3NYECKUX CBOMCTB Tel (M3yueHHUe
BTOpOTo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCUMOCTD Meprojia KojJeOaHHi
MNPY)KUHHOTO MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU TNPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJbIX KoJIeOaHUH; MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pasjiokeHHe Oenoro caeTa B
CIIEKTp; M3Yy4YEHHUE CBOICTB M300pa)keHHs B IUIOCKOM 3€pKalie M CBOMCTB M300paXkeHHs MpeaIMeTa B
coOuparorieit JTuH3e; HaOMI0IeHHEe CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB U3IYYEHHs): CAMOCTOSITEILHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOTO HAOOpa 000PyIOBaHMS; OIIMUCHIBATh X0 OTbBITA U €T0
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIBI;

— TPOBOJMTH IPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHHIA, OTIpEIeNisis CpeaHee 3HaueHUe
u3MepsieMoil BenrmuuHbl ((PoKycHOE pacCcTOsIHUE COOMPAIOLIEH JTMH3BI); 000CHOBBIBATh BHIOOP crIocoOa
M3MEPEHUS/U3MEPUTEIIBHOTO MTPUO0pa;



— TPOBOJMTH UCCIIEIOBAHUE 3aBUCHMOCTEH (H3MUECKUX BEJIMYMH C UCIOJIB30BAHUEM MPSMBIX
M3MEpEHUH (3aBUCUMOCTH ITYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOM CKO -
pocTH; meproa KoJeOaHni MaTeMaTHYECKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpa)KEHMsI CBETa OT yIJIa MAaJIEHUs U yIJIa IPEJIOMIICHUS OT yIja MaJeHus): INIAaHUPOBATh HCCIIE0-
BaHUE, CAMOCTOSATEIBHO COOMPATH YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI MOJTYYCHHON 3aBUCIMOCTH
(GU3NYeCKUX BEJTMYUH B BHJIE TaOIHUIl ¥ TPpauKOB, €TaTh BEIBOJIBI IO PE3YJIbTATaM MCCIIET0BAHUS;

— TPOBOJHTH KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEINYHH (CPETHSISI CKOPOCTh U YCKOPEHHE Tella IPH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOHOTO MAJICHHUS, )KECTKOCTD MPYKUHBI, KOAPPHUIIUEHT
TPEHHUSI CKOJIBKEHHS, MEXaHW4eckas padoTa M MOIIHOCTbh, YaCTOTA U MEPUOJT KOJIeOaHU i
MaTeMaTHYECKOI0 U MPYKUHHOTO MasiTHUKOB, OIITUYECKAsl CHJIa COOMpAIOIIEH JIMH3bI, paOaKTUBHbII
($oH): MIaHUPOBATh U3MEPEHHUS; COOUPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cienys NpeaIoKEHHON MHCTPYKIMN; BBIYUCIIATh 3HAYEHNE BEJINUYMHBI M aHAIM3UPOBATh MOJyYEHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHON MTOTPEITHOCTH U3MEPEHU;

— coOmroaaTh npaBuia TEXHUKHU 0€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;

— pa3jan4aTb OCHOBHBIC IPU3HAKU N3YYCHHBIX (1)I/ISI/IV-I€CKI/IX MO)IeHefIZ Marc€pHrajJibHasd TOUKa,
a0COJIFOTHO TBép)IO@ TECII0, TOYCYHBIM UCTOUHUK CB€Ta, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOJCJIb aToOMa,
HYKJIOHHas MOJCJIb aTOMHOTO s/apa,

— XapaKTepu30BaTh MPUHIUIBI JEMCTBUS W3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOICTB C ONOPOi
Ha WX OMHUCAHUS (B TOM YHCIIE: CIIUIOMETP, TATUYUKH TTOJI0KECHUS, PACCTOSIHUS U YCKOPEHHS, PaKeTa,
9X0JIOT, OYKH, IEPUCKOT, (hoTOaNmapar, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOII, JIO3UMETP, KaMepa
Buiibcona), ucnosib3ys 3HaHUS O CBOMCTBAX (M3MUECKHUX SIBJICHUN M HEOOXOIUMbIC (PU3NUECKUE
3aKOHOMEPHOCTH;

— HCIIOJIB30BAaTh CXEMBI U CXEMATUYHbBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MEPHUTECIBHBIX HpI/I60pOB N TEXHOJIOTHYECCKUX ITPOLECCCOB IIPU PEIICHUN y‘Ie6HO'HpaKTI/I‘ICCKI/IX 3aJa4,
OINTHYCCKHUE CXEMBbI IJIA IIOCTPOCHUA 1/1306pa>1<eH1/H71 B IINIOCKOM 3€pKaJi€ 1 co61/1pa}01uel71 JIMH3C,

— MPUBOJUTH MPUMEPHI/HAXOJUTh HH(POPMALIHMIO O TIPUMEpaxX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3nyecKux 3HaAHHUM B MOBCEIHEBHON KHU3HU 7151 0OecrieueHus: 6e30MacHOCTH P 00paleHuu ¢ mpubo-
pamMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHs 30POBbS U COONIOICHUS HOPM IKOJIOTUYECKOTO
MOBECHUS B OKPYXAIOIIeH cpeje;

— OCYILICCTBJIATDH IIOHUCK I/IH(1)OpMaI_II/II/I (1)I/ISI/I‘IGCKOI"O COACPIKaHUA B CCTU HHTepHeT, CaMOCTOATCIBHO
q)OpMyJ'II/Ip}IH IMOVICKOBBIN 3aIpoC, HAXOAUTb ITyTU OIPEACICHUA JOCTOBCPHOCTHU HOHy‘lGHHOﬁ
I/IH(bOpMaI_II/II/I Ha OCHOBE MMEIOIIMXCS 3HAaHUM U JOIIOJIHUTEIbHBIX HCTOYHHKOB,

— HCIOJIB30BaTh IIPH BBINIOJIHCHUN y‘le6HLIX 3aJlaHuM HAaYYHO-TIOMMYJIAPHYIO JIUTCPATYPY (I)I/ISI/ILIGCKOFO
COJACPpIKaHUs, CIIPABOYHBIC MATCpHAJIbl, pECYPChI CCTH I/IHTepHeT; BJIaJCTh HpI/IéMaMI/I
KOHCIICKTUPOBAHHA TCKCTA, Hp606pa30BaHI/I$I I/IHq)OpMaI_II/II/I 13 OJTHOM 3HAKOBOM CHCTEMBI B APYT'y1o;

— Co03/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(POPMALIUU U3
HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJEPKaHUS, TyOJUYHO MPEACTABIATH PE3yIbTaThl IPOEKTHOM
WJIM MCCIIEN0BATENBCKON JEATENBHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIB30BATh N3YUYEHHBIN MOHATUNHBIN
anmapar u3y4yaemoro pasjena (U3MKU U COIMPOBOXK/JIATh BHICTYIJICHHE MTPE3EHTAIUEH ¢ yUE€TOM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

HaunmenoBaHue pa3eioB 1 TeM NpOorpaMMbl

KoanvecTBO 9acon

BCEro KOHTPOJbHBIC paﬁOTLI

NpaKkTHYeCKHe PadoThl

DJeKTPOHHBIE (HH(POBBIE) 00pa30BaTEIbHbIE PeCyPChI

Paznen 1. ®u3nka u e€ poJib B MO3HAHUU OKPY:KAIOLIEr0 MHPa

1.1. | ®usuka — Hayka o mpupojxe 2 0.25 0 uchi.ru
1.2. | ®dusnveckne BeJHUAHBI 2 0.25 0 uchi.ru
1.3 EcTecTBEeHHO- HAYYHbIH METOJ MO3HAHUS 3 0.5 1 uchi.ru
Uroro no pasueny 7

Paznen 2. IlepBoHaYalIbHbIE CBEICHHUS O CTPOCHHH BeLIeCTBA

2.1. | Ctpoenue BeniecTBa 2 0 0 uchi.ru
2.2. | JiBuxenne H B3aHMOJECTBHE YaCTHI[ BeleCTBA 2 0 0 uchi.ru
2.3. | ArperaTHble COCTOSIHUSI BeLeCTBA 2 0 1 uchi.ru
WUtoro mo pasaeny 6

Paszen 3. IBu:keHue M B3auMo/IeiicTBHE TeJ

3.1. | MexaHnueckoe JBHKeHHE 3 0 0 uchi.ru
3.2. | AHepuusi, Macca, IIOTHOCTH 3 0 0 uchi.ru
3.3. | Cuaa. Buasl cui 9 1 0 uchi.ru
Uroro mo pazaeny 15

Paznen 4. laBjieHre TBEPABIX Tel, KHKOCTell U ra3oB

4.1. | NaBaenue. [lepenaya naBjieHnsi TBEPABIMHU TeJaAMH, )KUJKOCTAMH U ra3aMu 3 0 0 uchi.ru
4.2. | laBjieHHE KUJAKOCTH 5 0 0 uchi.ru
4.3. | ATMocdepHoe n1aBIeHHEe 6 0 0 uchi.ru
4.4. | NeiicTBHe KMAKOCTH U ra3a Ha MOTPY:KEHHOE B HUX TeJI0 7 1 1 uchi.ru
Uroro mo pazaeny 21

Paznen 5. Pa6ora u MOIHOCTH. DHeprus

5.1. | Pa6oTa ¥ MOLIHOCTH 5 0 0 uchi.ru
5.2. | IlpocThie MeXaHH3MBI 10 0 0 uchi.ru
5.3. | Mexanuveckasi JHeprust 4 1 1 uchi.ru
Hroro mo pasneny: 19




PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68

8 KJIACC
Ne HaumenoBaHue pa3jesioB H TeM NPOrpaMMbl KoanyectBo yacos DJeKTPOHHBIE (HH(POBbIe) 00pa3oBaTe/IbHbIE PecypChl
n/m
BCEro | KOHTPOJBbHBIE PaGOTHI NpaKTHYecKHe PadoTh
Paznen 1. TenyioBble siBJeHHS
1.1. | Crpoenne u cBoiicTBa BemecTBa 7 1 uchi.ru
1.2. | TensioBbIe Mponecch 21 0 uchi.ru
Uroro mo pasaeny 28
Paspen 2. DileKTpHYeCKHe M MATHUTHbIE SIBJEHHUSI
2.1, | DuekTpHueckue 3apsibl. 3apsKeHHbIe TeJIa H MX B3auMojeiicTBHe 7 1 uchi.ru
2.2. | IocTOSIHHBIN IEKTPHYECKHIT TOK 20 0 uchi.ru
2.3. | MaruuTHblIe sIBIEHUS 6 0 uchi.ru
2.4, | DiIeKTPOMATHUTHAST MHIYKIHS 4 0 uchi.ru
Uroro mo paszerny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 2
9 KUIACC
Ne | HanmeHoBaHMe pa3jie/ioB H TeM IPOrpaMMbl KosindectBo yacos JyiekTpoHHbIe (LM (poBbIe) 06pa3oBaTeIbHbIC
n/n pecypebl
BCEr0 | KOHTPOJbHbIE NpaKTHYeCKHE
paéorbl paéorbl
Paszzen 1. Mexannyeckue siBJeHHUs
1.1. | Mexannyeckoe ABHKEHHe H CIIOCOOLI €r0 ONHCAHUS 10 1 1 uchi.ru
1.2. | BsaumoaeiicTBue Tex 20 0 0 uchi.ru
1.3. | 3akoubI coxpanenus 10 0 0 uchi.ru
Hroro mo pazaeny 40
Paszen 2. Mexanu4yeckue KoJie0aHUA M BOJHBI
2.1. | MexaHn4ecKkue KoJaebaHus 7 1 1 uchi.ru
2.2. | Mexanuyeckue BOJHBL 3BYK 8 0 0 uchi.ru




Hroro no paszaeny | 15

Pasjien 3. DJIeKTPOMArHAUTHOE MOJIe U JEKTPOMATHUTHBIE BOJTHBI

3.1. | DaeKTPOMArHUTHOE MOJIe H 3JeKTPOMATHHTHBIE BOJHBI 6 uchi.ru

Uroro no pasueny 6

Paznen 4. CBeToBblIe sIBJICHHS

4.1. | 3aKoHBI pacnpoCcTpaHEHHs CBeTa 6 uchi.ru

4.2. | JIuH3bI M ONTHYECKHE NPUOOPBI 6 uchi.ru

4.3. | Pa3noxenue GeJ10ro cBeTa B CIEKTP 3 uchi.ru

HUroro o pasueny 15

Paznen 5. KBanToBbIE sIBJIEHHS

5.1. | Hcnyckanue ¥ MorJIonieHne CBeTa AaTOMOM 4 uchi.ru

5.2. | CTpoenune aTOMHOrO sixpa 6 uchi.ru

5.3. | SfAnepHble peakuun 7 uchi.ru

Hroro no pazaeny 17

Paznen 6. [loBTOpUTE ILHO-00001 A0 IHIT MOYJIb

6.1. | CucremaTn3auus u 06001eHIE IPEAMETHOTO COAEPKAHUS H ONBITA €5 TEILHOCTH, NPHOOPETEHHOTO NIPH H3yYeHHH 9 uchi.ru
BCEro Kypca pHu3HKH

Uroro mo paszerny 9

OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka Koaun4yecTBo 4yacos Bunel, popmbl
n/n KOHTPOJISI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoTsbI padoThI
1. |®dusuka — HayKa O MPHUPOJIE 1 0 0 CamooI1IeHKa ¢
HCII0JIb30BaHUEM
«O11€HOYHOTO
JIMCTa;
2. |®um3uka — HayKa O IPUpPOJIEe 1 0 0 YcTHBIN onpoc;
3. | Ousnueckre BeIHYNHBI 1 0 0 TectupoBanue;
4. | ®usndeckue BEIMIUHBI 1 0 0 YcTHBIH ompoc;
5. | EcTecTBeHHO- HAYYHBINH METO/ 1 0 0 Y CTHBIH 0OTIpOC;
MTO3HAHUS
6. | EcrecTBEeHHO- HAYYHBINA METOT 1 0 0 Y CTHBIH 0OTIpoC;
MTO3HAHUS
7. | CtpoeHue BemiecTBa 1 0 0 YcTHBIHM onpoc;
8. | CtpoeHue BemiecTBa 1 0 0 YcTHBIH onpoc;
9. | Crpoenue BermiecTBa 1 0 0 YcTHBIH onpoc;
10. | Ctpoenue BemecTBa 1 1 0 YcTHBIHM onpoc;
11. | ArperatHblie COCTOSIHUS BEIIECTBA 1 0 0 KonTpombHas
pabora;
12. | ArperaTtHbple COCTOSIHHS BEIIECTBA 1 0 0 ITucbmMeHHBII
KOHTPOJIb;
13. | Mexaunueckoe ABUKEHNE 1 0 0 YcTHBIN onpoc;
14. | Mexaunueckoe IBHKEHNE 1 0 0 YcTHBIN onpoc;
15. | Mexaunueckoe ABUKEHNE 1 0 0 JIMKTaHT;
16. | Muepuus, macca, mIOTHOCTb 1 0 0 YcTHBIM onpoc;
17. | Uuepuus, macca, miIOTHOCTh 1 0 0 YcTHBIM onpoc;
18. | Uuepuus, macca, MmIOTHOCTh 1 0 0 VYerHbll onpoc;
19. | Cuna. Buasl cun 1 0 0 VYerHbll onpoc;
20. | Cuna. Bugpl cun 1 0 0 YcTHBIHM onpoc;
21. | Cuna. Bugpl cun 1 0 0 VYerHbll onpoc;
22. | Cuna. Bugpl cun 1 0 0 VYerHbll onpoc;




23. | Cuna. Bugpl cun 0 0 YCTHBII 0TIPOC;

24. | Cuna. Bugpl cun 0 0 VYerHbli onpoc;

25. | Cuna. Bugpl cun 0 0 YCTHBII 0TIPOC;

26. | Cuna. Bugpl cun 1 0 VYerHbli onpoc;

27. | Cuna. Bugpl cu 0 0 YcerHbIl onpoc;

28. | Tasnenue. [lepenava naBieHus 0 0 VeTHBIH 01poc;
TBEPABIMU TEJIAMH, KHUIKOCTIMHU U
razamu

29. | asnenue. [epenaya naBiaeHus 0 0 VeTHBIR 0Mpoc;
TBEPBIMU TEJIAMH, KHUIKOCTIMHU U
razamu

30. | MaBnenue. [lepenaya naBaeHus 0 0 [TucbMeHHBII
TBEPABIMU TEIIAMH, KHIKOCTIMU U KOHTPOJIb;
razamu

31. | Masnenue. [lepenaua naBaeHus 0 0 [TucbMeHHBII
TBEPABIMU TEJIAMH, KHUIKOCTIMHU U KOHTPOJIb;
razamu

32. | NaBnenue. [epenaua naBieHust 0 0 [TuceMeHHBIH
TBEPIBIMU TEIIAMH, KUIKOCTIMHU H KOHTPOJTb;
ra3amu

33. | AtMocdepHOe aBiieHre 0 0 [TucbmeHHBII

KOHTPOJTb;
34. | AtmocdepHOe naBieHre 0 0 [TucbmMeHHBII
KOHTPOJTb;
35. | ATMocdepHOe naBiieHre 0 0 [TpaxTrueckas
pabora;

36. | ATMocdepHOe naBiieHne 0 0 ITucbmMeHHBII

37. | AtmocdepHOe naBneHHe 0 0 ITuceMeHHBIM

38. | ATmMmocdepHOe naBieHue 0 0 [TpakTnueckas

39. | [lelicTBHE KUAKOCTH ¥ T'a3a Ha 0 0 ITucsMeHHBIIH
MOTPYKEHHOE B HUX TEJIO KOHTPOJTb;

40. | JleiicTBHE XUAKOCTH U ra3a Ha 0 0 IMucbMeHHbli
MOTPYKEHHOE B HUX TEJIO KOHTPOUIb;

41. | TeiicTBHE KUAKOCTH U Ta3a Ha 0 0 IpakT4eckas
MOTPYKEHHOE B HUX TEJIO pabora;

42. | leiicTBHE )KUAKOCTH U ra3a Ha 0 0 [IpakTiyeckas

paborta;

MOTPYKEHHOE B HUX TEJIO




I lucbMeHHbBIN

43. | JleiicTBHE XKUAKOCTH U ra3a Ha 1 0 0

HOrPYKEHHOE B HUX TEJIO KOHTPOJIb,
44. | [leficTBHE )KUIKOCTH U ra3a Ha 1 0 0 VYeTHbIi 01poc;

IIOTPYKEHHOE B HUX TEJIO
45. | leficTBUE KUAKOCTH U Ta3a Ha 1 0 0 YcTHbI# onpoc;

IIOrPY>KEHHOE B HUX TEJIO
46. | PaboTa 1 MOIITHOCTH 1 0 0 VYerHbll onpoc;
47. | PaboTa 1 MOIIIHOCTH 1 0 0 VYerHbIl onpoc;
48. | PaboTa 1 MOIITHOCTH 1 0 0 VYerHbIl onpoc;
49. | PaboTa 1 MOIITHOCTH 1 0 0 VYerHbIl onpoc;
50. | PaGoTta 1 MOIITHOCTH 1 0 0 YCTHBIN 0TIPOC;
51. | [IpocThie MEXaHU3MBI 1 0 0 YcTHbI omnpoc;
52. | IIpocThie MEXaHU3MBI 1 0 0 YcTHbI onpoc;
53. | [IpocThie MeXaHU3MBI 1 0 0 YcTHbIl onpoc;
54. | IIpocThie MEXaHU3MBI 1 0 0 YcTHBIH onpoc;
55. | [IpocThie MeXaHU3MBI 1 0 0 YcTHBIHM onpoc;
56. | [IpocThie MeXxaHU3MBI 1 0 0 YcTHBIHM onpoc;
57. | IIpocThie MEXaHU3MBI 1 0 0 YcTHBIH onpoc;
58. | [IpocThie MeXaHU3MBI 1 0 0 YcTHBIHM onpoc;
59. | IIpocThie MeXaHU3MBI 1 0 0 YcTHBIHM onpoc;
60. | [IpocThie MEXaHU3MBI 1 0 0 YcTHBIHM onpoc;
61. | MexaHuueckasi JHEprus 1 0 0 YcTHBIN onpoc;
62. | MexaHuueckasi JHeprus 1 0 0 YcTHBIN onpoc;
63. | MexaHuueckasi JHEprus 1 0 0 YcTHBIN onpoc;
64. | MexaHnveckas sHeprus 1 0 0 YcTHbIl onpoc;
65. | MexaHuveckas sHeprus 1 0 0 YcTHbIl onpoc;
66. | MexaHu4eckas SHeprus 1 0 0 YcTHbI onpoc;
67. | MexaHnveckas sHeprus 1 0 0 YcTHbI onpoc;
68. | MexaHuveckas sHeprus 1 0 0 YcTHBIN onpoc;
OBUIIEE KOJIMYECTBO YACOB 68 2 0

I10 ITPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

7 KJIIACC

dwusuka, 7 kiacc/benara B.B.,Jlomauenkos U.A.,ITanebpatues FO.A.,AknrionepHoe
obmectBo«3narenscTBO «IIpocBemieHne;

BBenure cBO# BapuaHT:

8 KVIACC

®dwusuka, 8 kiracc/ benara B.B., JlomauenkoB U.A., [TaneOpaties H0.A.,AkiinonepHoe
obmectBo«3narenscTBO «IIpocBemienue;

Brenure cBOM BapuaHT:

9 KJIACC

®usuka 9 knacc/ benara B.B., Jlomauenkos M. A., [TaneOpatues H0.A.,AkiinonepHoe
obmectBo«3marenscTBO «IIpocBenienne;

BBenure cBoil BapuaHT:

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

7 KJIIACC

YMK

8 KVIACC

YMK

9 KJIACC

YMK

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET 7
KJIACC

RESH.ru

8 KVIACC

RESH.ru

9 KJIACC
RESH.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE
RESH.ru

OBOPYJIOBAHMUE JIJIsI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA
RESH.ru






