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IHHOACHUTEJIBHASA 3AIINCKA

Coneprxanue mporpamMMbl HaIlpaBieHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYIHOU TPAMOTHOCTH
yUaIIUXCS ¥ OPTaHU3AINI0 H3Y4YeHUST PU3UKU Ha AEATEIbHOCTHON OCHOBE. B Hell yunTsiBatoTCs
BO3MOXHOCTH npeamera B peanuzanuu tpedoBanuiit ®I'OC 00O k miaHupyemMbiM
JIMYHOCTHBIM U METANpPEAMETHBIM pe3ysibTaTaM 0OyUYeHHUs, a TAK)KE MEKIIPEAMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB HA YPOBHE OCHOBHOIO OO0IIEro 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O NTIPEAMETA «®U3UKA»

Kypc pusukn — cucrtemoobpazyromuii /uis eCTeCTBEHHOHAYYHBIX YUEOHbIX TPEIMETOB,
MTOCKOJIbKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U SBJICHUM, U3ydaeMbIX XUMUEH,
Ouosoruei, actpoHoMuen U puznyeckoil reorpaduein. ®u3nuka — 3TO MpeIMET, KOTOPHIN HE
TOJIbKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U MPEJOCTaBIISET
HanOoJiee sICHbIe 00pa3Ilbl MPUMEHEHUS HAY9HOTO METO/Ia TIO3HAHUS, T.€. CII0c00a MOTydeHUsI
JOCTOBEPHBIX 3HaHMM 0 Mupe. Hakonen, pusmka — 310 npeaMer, KOTOPbIA Haps Ly C IpYTUMHU
€CTECTBEHHOHAyYHBIMHU MIPEIMETaMU JI0JKEH JaTh IIKOJIbHUKAM IMpeICTaBIeHHE 00
YBJIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHMS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHSI HOBOTO
3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00I11ero 00pa3oBaHus
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON T'PAMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yJaroIMuXcs, KOTOPBIC B TaTbHEHIIIEM OYIyT 3aHATHI B CAMBIX Pa3HO 00pa3HbIX chepax
nesitenbHOCTH. Ho HE MeHee BakHOM 3ajjaueil IBJIsIeTCs BBISBICHUE U MTOATOTOBKA TATaHTIUBBIX
MOJIOJIBIX JIFOJIEH TSI POAOKEHUST 00pa30BaHMs U NanbHEHIIeH mpodeccuonaaIbHOM
NEeSITENIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIEJOBAHUI U CO3AaHUN HOBBIX TEXHOJOTHUH.
CornacHo MPUHATOMY B MEXKIYHApOIHOM COOOIIECTBE onpeeneHuto, «EcrecTBeHHOHayYHas
IPaMOTHOCTB — 3TO COCOOHOCTH YeJIOBEKa 3aHUMATh AKTUBHYIO I'PaXAAHCKYIO MO3UIIUIO T10
0OLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 TOTOBHOCTh
HMHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAesIMHU. HaydHO rpaMOTHBIN YelIOBEK CTPEMUTCS
y4acTBOBATh B apT'yMEHTUPOBAHHOM OOCYXJACHUU MPOOIIEM, OTHOCSIINXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, YTO TpeOyeT OT HEro CIeAYIOIUX KOMIETEHTHOCTEH:

— HAyY4YHO OOBACHATH SIBJICHHA,
— OILICHHMBATh U IIOHUMAThb 0COOEHHOCTHU HAYYHOI'O UCCJICAOBAaHUI,

— HHTCPIPETUPOBATH JAHHBIC U UCIIOJIB30BATHh HAYYHBIC JJOKA3aTCIIbCTBA AJI ITOJTYUCHUA
BBIBOJIOB.

N3yuenue pu3nku cnocoOHO BHECTH pellarolinil BKIaJ B JOPMUPOBAHUE €CTECTBEHHO
Hay4YHOH rpaMOTHOCTH OOyJaroIuXxcs.

HEJIN U3YYEHUSA YYEBHOI'O ITIPE/IMETA «®U3UKA»

Lenu nzydyenus (U3MKKU HA ypOBHE OCHOBHOTO OOIIIEro 00pa30BaHMsl ONPEEIICHbI B
Konnenuuu npenoaasanust yaeoHoro npeamera «Ousmka» B 00pa3oBaTeNbHBIX OPraHU3aIUIX
Poccuiickoit @enepaiuu, peaqn3yonx 0CHOBHbIE 00111e00pa30BaTeIbHbIE POrPAMMBI,
yIBepxkAEHHON pemieHreM Kosuterun Munncrepctsa npocsemienus Poccuniickoit denepannu,
npoTokoi ot 3 nexadpst 2019 r. Ne [1K-4BH.



Henu n3ydyenus Gpu3uku:

— TpuoOpeTeHne UHTEpeca U CTPEMIICHHUS 00YJaIOLINXCS K HAYYHOMY U3Y4EHUIO
IIPUPO/IbI, PA3BUTHE HMX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

— Ppa3BHTHE MPEICTABICHUI 0 HAYYHOM METOJE MO3HAHUS 1 (POPMUPOBAHHE
HCCIEA0BATENBCKOTO OTHOILIECHUS K OKPY/KAIOLIUM SIBIICHUSIM;

— (dopMupoBaHKEC HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3YICHUS OCHOB CTPOCHUS
Matepud U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKU;

— (opMHpOBaHKE MTPEICTABICHUA O POJI (PU3UKH IS Pa3BUTHS IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTU;

— pa3BUTHUE MPECTABIECHUIN 0 BOBMOXKHBIX cepax Oyayiien npodeccuoHanbHON
NESITETFHOCTH, CBSI3aHHON ¢ (PU3HMKOM, MOJATOTOBKA K JaTbHEHIIIEMY 00YYEHHIO B ATOM
HANpaBJICHUH.

JlocTikeHne 3TUX 1eJie Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusi 00eCTieunBaeTCst
pElICHHEM CIIeTIYIOIINX 3a1ad:

— MpuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOCHHHU BEIECTBA, 0 MEXAaHUUECKHX, TEIIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TIpHOOpeTeHNE YMEHHI ONMUCHIBATh U OOBSACHATDH (PU3NUECKUE SIBICHUS C
HCI0JIb30BAHNEM TIOJyYEHHBIX 3HAHUM;

— OCBOEHHE METOJIOB pEIIeHUsI TPOCTEHIINX pacUETHBIX 3a]]a4 C UCIIOJIb30BaHUEM
(buznueckux Mojenei, TBOpYECKUX U MPAKTUKO OPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHUH HAOII0AATh NPUPOAHBIE SIBJICHUS U BBIMOJIHSITH OMBITHI,
nabopaTtopHble pabOThl U SKCIIEPUMEHTAIbHbIE UCCIEAOBAHUS C UCTIOIB30BAHUEM
W3MEpUTENbHBIX TPHUOOPOB;

— OCBOCHHE TPUEMOB PabOTHI ¢ MH(POpMAaIel (PU3NIECKOTO COACPIKAHUS, BKIIOYAs
MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKECHHUSIX (PH3UKH; aHAIN3 U KPUTUIECKOE OIICHHBAHNE
nHpopMmaiuu;

— 3HAaKOMCTBO O cepaMu MpodeccrnoHalbHOM e TENbHOCTH, CBSI3aHHBIMU C (GU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU HA JOCTHKCHUSIX (PU3NUYECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEGHOM IIJIAHE

B cootBerctBUM ¢ DT'OC OOO ¢usuka sBiserca 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE
OCHOBHOTO 00111ero obpa3oBanus. JJanHas nporpamma npeaycMaTpuBaeT uzyueHue GU3uKu Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu roga oOydeHus o 2 4 B HeAe0 B 7 M § Kj1accax U 1o 3
4 B HEJIENIO B 9 Kiacce

COJAEPKXAHME YYEBHOI'O ITIPEIMETA




7 KJIACC

Pa3nen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAIOLIET0 MUPA

dusmnKa — HayKa 0 IPUPOJIe, U3ydaeT (PU3HMUECKUE SABICHHS: MEXaHUUECKUE, TETIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dwusnueckue BenmmunHbl. M3mepenne pusndeckux BenuunH. Ouznyeckre npuOopsl.
[TorpemHocTs n3MepeHnid. MexayHapoaHasi CUCTEMa €IMHMUII.

Kak ¢u3uka u gpyrue ecrecTBEHHBIC HAYKH U3Yy4atoT npupoay. EcTecTBeHHOHAYYHBII METOT
[I03HaHUs: HAaOII0eHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT
10 TIPOBEPKE TUTOTE3, 00BsICHEHHE HaOmogaeMoro siBiaeHus. Onucanue GU3n4ecKuX SBICHUH C
ITOMOIIIBIO0 MOJEIIEH.

JemMoHcTpanum (¢ Mcnoab30BaHueM HU(POBOro M aHAJIOrOBOro 000PyAOBAHMS
nentpa «Touka pocray)

1. MexaHI/ILIGCKI/Ie, TCIJIOBBIC, DJICKTPUUCCKUC, MArHUTHLIC, CBECTOBBIC SIBJICHUS.

2. ®Dusnyeckue MpUOOPHI U MPOIEAypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U IIH(POBHIM
prudopoM.

JlabopaTopHble padoThl U ONBITHI (€ UCMOJb30BaHUEM HUGPOBOro U aHAJIOr0OBOIO
o0opynoBanus ueHrpa «Touka pocray)

Omnpenenenue 1EHbI ACICHNUs] NMIKATbl U3MEPHUTEIBHOTO Tprodopa.
N3mepenune paccTosHUM.

N3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MAJIbIX TEl.

ok~ wbnhE

N3mepenue TemnepaTypbl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U AaTUHKA
TEMIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO IPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA IAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlle, YeM OOJIbIIIe BHICOTA ITYCKA.

Pa3nen 2. [lepBoHaya/ibHbIe CBeIEeHUS O CTPOEHUH BellecTBa

CtpoeHue BemecTBa: arToMbl B MOJIEKYJIbI, X pa3Mepbl. OTBITHI, I0Ka3bIBAIONINE JUCKPETHOE
cTpoeHue BemecTBa. ONbIThI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIICCTRA.

JIBuxkeHue yactuil BemecTBa. CBsA3b CKOPOCTHU ABMKEHUS YaCTHUIL C TEMIIEPATYPOH.
BbpoynoBckoe nuwxkenue, muddysus. BzaumoaeiictBre yacTuil BeeCTBa: MPUTSHKEHUE U
OTTAJIKHBAHMUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, )KUAKOCTEH B TBEPIBIX
(kpucTamnyeckux) Ten. B3anMocBsI3p MEXTy CBOMCTBaMHU BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJibl. B3auMOCBSI3b MEX 1y CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOM
HOMOJIEKYISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOsIHUM BOABL. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

JemMoHcTpanum (¢ MCNOIb30BaHUEM HU(POBOro M aHATOrOBOro 000PyAOBAHMS
neHTpa «Touka pocra»)

1. HabGmioneHue OpOYHOBCKOTO JBHKEHHUS.



2. Habmopaenue muddys3uu.

3. HabmoneHwue siBiieHUH, OOBSICHSIOIIUXCS MPUTSHKEHUEM WM OTTATKUBAHUEM YACTHI
BCIIIECTB.

JlabopaTopHble padoThl M ONBITHI (€ MCMOJb30BAHUEM HH(POBOIr0 U AHAJIOI0OBOI0O
o0opynoBanus nenrpa «Touka pocray)

1. Ouenka muamerpa aToMa METOJIOM PsiIOB (C UCTOJIb30BaHUEM (oTorpaduil).
2. OnbITHI IO HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHUS.

Paznen 3. /IBuikeHne U B3aUMO/IeiiCTBHH

Mexanudeckoe aBuxkeHue. PaBHoOMepHOE 1 HepaBHOMepHOE JBIkeHHE. CKOpocTh. CpemHss
CKOPOCTbH IMPU HEPABHOMEPHOM JIBMKEHUHU. Pacdy€T myTu u BpeMeHu ABMWXKEeHUsI. PaBHOMEpHOE U
HepaBHOMepHOE JBIKeHHE. CKopocTh. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBUKCHHU.
Pacuér nmyrtu u BpeMeHH TBUKECHHUSL.

SIBnenne nHepumu. 3aKOH UHEPIMU. B3auMoielicTBue Tel Kak IpUYrnHa U3MEHEHUSI CKOPOCTH
JBIDKEHUs Tell. Macca kak Mepa nHepTHoCTH Tena. [1noTHocTs BemecTBa. CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapaKTepuCTHKa B3aumoaercTBus Ten. Cuita ynpyroctu 1 3akoH I'yka. 3mepenne
CHUJIBI C TIOMOIIBIO JMHAMOMETpA. SIBJICHHE TATOTEHUS U Ciuia TspkecTr. CHila TSHKECTH Ha
npyrux mwianerax (MC). Bec Tema. HeBecomocts. CrioxeHne Cuil, HalpaBJIEHHBIX 1T0 OTHOM
npsamoil. PaBHonerictByromas cui. Cumna TpeHus. TpeHue CKoJIbKeHUs U TpeHue Nmokos. Tpenne
B nnpupoje u texauke (MC).

JdemoHcTpauuu (¢ MCNOJb30BaHUEM IHU(PPOBOr0 M AHAJIOTOBOIr0 00OPYIOBAHUS
neHtpa «Touka pocray)

HaGnronenre MexaHMYECKOTO IBMIKEHHUS Tea.

N3mepenune ckopoCcTH IPSIMOJIMHEHHOTO JIBHKEHUS.
HalGnronenue siBieHUs HHEPIUH.

HaGnronenne n3aMeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUH TE.
CpaBHEHHE MacC 10 B3aUMOJICHCTBHIO TE.

ook whpE

CroxeHue cuil, HampaBJIEHHBIX 10 OJHOM MPSMOH.

JlaGopaTopHble padoThl M ONBITHI (C UCHOJb30BAHNEM HU(PPOBOro U AHAJIOTOBOIO
o0opynoBanus neHrpa «Touka pocray)

1. OmnpezeneHrne CKOPOCTH PAaBHOMEPHOIO JBMXKEHHs (IIApHUKa B )KUIKOCTHU, MOJIEIH
AJIEKTPUYECKOT'0 aBTOMOOWMIIA U T. 11.).

2. Omnpenenenne cpeiHel CKOPOCTH CKOJIbKEHHs OpycKa WM [IapuKa 110 HaKJIOHHOM
TUIOCKOCTH.

3. Omnpenenenne IIOTHOCTU TBEPIOTO TeA.

4. OmnbITH, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb pacTskeHus (1eopMalun) Npy>KUHbI OT

HpHJ’IO)KCHHOﬁ CHIJIBI.
5. OHLITLI, ACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD CUJIBI TDCHUS CKOJIBXXCHUSA OT BECa TCIa U
XapaKTepa COMPUKACAOIINXCA HOBerHOCTeﬁ.



Paznen 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenne. CriocoObl yMEHBIIICHUS U YBEIHUCHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JIaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenada naBieHus TBEPABIMU TEIAMHU, KUIAKOCTIMU
u razamu. 3axkoH Ilackans.
[THeBMaTHYECKUE MAIIMHBL. 3aBUCHMOCTD JaBIICHUS KHJIKOCTH OT TIIyOWHBI. [ mapocTaTuueckuii
MapaJioKc.
CooOmaromuecs cocyabl. [ uapaBIuvecKkine MEXaHU3MBI.

Atmocdepa 3emiu 1 atMocdepHoe naBieHue. [IpruurHbI CyIecTBOBaHUS BO3AYIITHON
o6ostouku 3emiu. OnwiT Toppuyennu. M3mepernue arMochepHOTO AaBJICHUS. 3aBUCUMOCTD
aTMOC(EepHOTro JTaBJIEHMS OT BBICOTHI Hajl ypoBHEM Mops. [Ipubops! st uaMepeHust
aTMOc(hepHOTO JaBICHUSI.

JlelicTBHE KUKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMeoBa)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3ayxomiaBanue.

JemMoHcTpanum (¢ Mcnoab30BaHueM HU(POBOro M aHAJIOrOBOro 000pPyAOBAHMS
nentpa «Touka pocray)

3aBUCHUMOCTD JaBJIEHUS I'a3a OT TEMIIEPATYPBI.
[Tepenaua naBiieHUs KUJIKOCTHIO U TA30M.
Coo0mmaronimecs: CoCy/pl.

I'mppaBnnueckwmii npecc.

[IposiBnenue aeicTBus aTMOCHEPHOTO TaBIICHHUS.

A o

3aBUCHMOCTD BBITAJIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tea U INIOTHOCTH
KUIKOCTH.

7.  PaBeHCTBO BHITAJIKHBAOIICH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8.  VYcnoBue miaBaHus TeNl: IUIABaHUE WIH MOTPYKEHUE TeJ B 3aBUCUMOCTHU OT
COOTHOIIEHUS TUIOTHOCTEH Tella U KUIKOCTH.

JlaGopaTopHble padoThl M ONBITHI (C UCIOJb30BAHNEM HU(PPOBOro U AHAJIOTOBOI0O
o0opynoBanus ueHrpa «Touka pocray)

1.  HccnenoBaHue 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B )KHIKOCTh
YacTH Tella.

2.  OmnpeneneHre BBITAIKUBAIOIICH CUIIBI, IEHCTBYIONIEH Ha TEJO, MOTPY:KEHHOE B
JKHUJIKOCTb.

3.  IIpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH CHJIbI, ICUCTBYIOIIEH HA TEJIO B JKUIKOCTH,
OT MaccChl Tea.

4. OmeITbI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKHUBAIOIIEH CHIIBI, IEUCTBYIOIIEH Ha
TEJO B )KUJAKOCTH,0T 00BhEMA MOTPYKEHHOM B )KUIKOCTh YACTH TeJa U OT MJIOTHOCTH
JKHUJIKOCTH.

5.  KoucTtpymnpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOJIKU U OTIpeieTIieHUe €
rPY30M0bEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPIrus
Mexanunueckast padoTta. MOIIHOCTb.



[IpocTbie MeXaHU3MBI: pbIYar, OJI0K, HAaKJIOHHAs! TUIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[Tpumenenue mpaBuIa paBHOBECHs pblyara K 0JI0Ky. «30J0To€e npaBuiio» Mexanuku. KI1J]
IIPOCTBIX MEXaHU3MOB.

[TpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sueprus. Kunernueckast u noreHuuanbHas sueprus. [Ipespamnienue oqHOro

BH/JIa MEXaHUYECKON SHEPrUU B IpYroi. 3aKOH COXPaHEHUs SHEPTUU B MEXaHUKE.

JemMoHcTpanum (¢ Mcnoab30BaHueM HU(POBOro M aHAJIOrOBOro 000PYAOBAHMS
nentpa «Touka pocray)

[IpuMepsl MPOCTBIX MEXAHU3MOB

JlabopaTopHble padoThl U ONBITHI (C UCMOJb30BaAaHHEM HUGPOBOIO M AHAJIOTOBOIO
o0opynoBanus nenrpa «Touka pocray)

1.  Omnpenenenue paboOThI CUIIBI TPEHUSI TP PABHOMEPHOM JIBYKEHUH TeJIa 10
TOPU30HTAIBHON TOBEPXHOCTH.

2.  HccnenoBaHue ycIOBHIA paBHOBECHS phIYara.

3. WM3wmepenne KIIJ] HaKIOHHOH TIIOCKOCTH.

4.  H3ydeHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUU.

8 KIIACC

Pa3nen 1. TenuioBble siBiaeHUsI

Mogenu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucramnmaeckue u
amopdusbie Tena. OOBICHEHNE CBOMCTB ra30B, JKUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KHHETHYeCcKoi Teopuu. CMauMBaHUE U KaWUIIpHbIE SBJICHUS. TeroBoe
paciiupeHue u cxaTue.

Temnepatypa. CBs3b TeMIIEpaTyphbl CO CKOPOCTHIO TETJIOBOTO JIBUXKEHUS YaCTHII.

Buytpennss sneprust Cnoco0bl H3MEHEHUS! BHYTPEHHEH SHepruu: Terionepeaaya u

COBepIIeHHE PabOTHI.

Bunel Teronepenaun: TeIIONPOBOJHOCT, KOHBEKIIMS, U3ITy4EHHE.

KonuuectBo TemnoThl. YaenbHas TemI0oEMKOCTh BellecTBa. TemiooOMeH U TelIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lnaBneHue u oTBepAeBaHHE KPUCTATUIMYECKUX
BEIECTB. YJenbHas Temnota IuiaBieHus. [lapooOpasoBanue u koHAeHcauus. Vcmapenue
(MC). Kunenue. YaenbHas Temiuora napooopazoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIICHUS
0T aTMOc(epHOTO aBieHus. BiaxxHOCTh BO3IyXa.

DHeprus TOIUIMBA. Y JeJIbHAs TeIIOTa CTOPaHUsl.

[Tpunnune! pabotsl TeroBbix aeurareneit. KI1/] rermoBoro apurarens. TemnoBsie ABUTaTeNH
1 3ammTa okpyxarorieii cpenbl (MC). 3aKkoH COXpaHEHUS U IPEBPAICHHS SHEPTUHU B TETIOBBIX
nporeccax (MC).

JemMoHcTpanum (¢ MCNOJb30BaHUEM HU(POBOro M aHATOrOBOro 000PyAOBAHMSA
nenTpa «Touka pocra»)

1.HabmiogeHne OpOYHOBCKOTO JIBIKEHUS
2.Habmonenue quddyun
3.Habmroienue SBiIeHU cMaurBaHUS ¥ KalIUJUISIPHBIX SIBJICHUIMA



4.HabmioieHre TerIoBOro pacuIupeHust Tl
5.V3MeHeHne AaBneHHs ra3a Npu U3MEHEHNU 00bEMa U HarpeBaHUH WIN OXJIAXKICHUH
6.IIpaBuna u3MepeHus: TEMIEpaTypbl
7.Bunel Terionepenaun
8. OxynaXkaeHne mpu COBEPIICHUN PadOTHI
9.HarpeBanwue npu COBEpIICHUN PaOOTHl BHEITHUMH CHIIAMH
10. CpaBHeHuE TEMIO0EMKOCTEN pa3IMYHbIX BELIECTB
11. Habmronenue kuneHus
12 .HaGmro/ieHre OCTOSIHCTBA TEMIIEPATYPhI TIPH TIIaBICHUH
13. Mozenu TeIUIOBBIX IBUTraTEIEN

JlabopaTopHble padoThl U ONBITHI (C UCMOJb30BAaHHEM HUGPOBOIO M AHAJIOTOBOI0O
o0opynoBanus nenrpa «Touka pocray)

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS
OMnBITHI 110 BBIPANMBAHUIO KPUCTAUIOB TIOBAPEHHOM COJIM WM caxapa
OnbIThI 10 HAOTIOAEHHIO TEIIJIOBOTO PACHIUPEHHUS T'a30B, KUAKOCTEN U TBEPABIX TE

Ompenenenue qaBiIeHUs BO3/IyXa B OaUTOHE IITPHIIA

ok~ wbdhE

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHHUSI BO3yXa OT €ero 00béMa u
HarpeBaHus WU OXJIAXKICHHS

6. [IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOWKA JKUJIKOCTH B
TEPMOMETPHUUECKOUN TPYyOKE OT TeMITepaTyphl

7.  HabmogeHne n3MeHEHHs BHYTPEHHEH SHEPTHH Tella B pe3ybTaTe TeIIonepeaau 1
paboTHl BHEIITHUX CHIT

8. HccnenoBanue siBIeHUS TEMJI000MEHA ITPU CMEIIUBAHUH XOJIOIHOM U ropsiued BOIbI

9. OHpCI[CJ'IeHI/Ie KOJIMYCCTBA TCIIJIOTHI, IIOJTY4EHHOTI'O BOI[Oﬁ IIpu TEIMJI000MEHE C HarpeThiM
MCTAJUIMYCCKUM MUIUHAPOM

10. OmnpexaeneHue yaeabHOM TEIIOEMKOCTH BEIECTBA
11. MHccnenoBaHue mpoliecca ucCrapeHus

12.  OmnpepaeneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3yXa
13. Omnpenenenue yaenbsHOM TEIJIOTHI IJIaBICHUS JIb/Ia

Pazgen 2. DiekTpryecKue 1 MArHUTHBIE SIBJICHUS
Onexrpu3zanus Ten. J[Ba posa 31eKTpUUecKuX 3apsa0B. BzaumoelictBue 3apsyKeHHBIX Te.
3akoH Kynona
(3aBUCHMOCTD CHJIBI B3aMMO/ICHCTBHS 3apSHKEHHBIX TNl OT BEJIMUYUHBI 3apAJI0B U PACCTOSHUS
MEX]y TeJIaMH).
Onexrpuueckoe noje. Hanpsok€HHOCTE 2ekTpuyeckoro nods. [Ipuniun cyneprno3unuu
ANIEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPUYCCKHUX 3apsAa0B. QHGMGHTapHHﬁ BHGKTpI/I‘IeCKI/Iﬁ 3apsan. CTpOGHI/Ie aTomMma.
HpOBOI[HI/IKI/I U OUBJICKTPUKH. 3akoH COXpaHCHUS JJICKTPUICCKOTO 3apsaa.

QHCKTPI/I‘-ICCKI/II‘/’I TOK. YCIOBHSA CYHICCTBOBAHUA  DJICKTPUYCCKOTO  TOKA. HcrouyHuku
IIOCTOAHHOI'O TOKa. I[CﬁCTBHH QJICKTPUYCCKOTO TOKa (TGHHOBOC, XUMHNYCCKOC, MaFHI/ITHOC).
3HeKTqueCKHﬁ TOK B JKMAKOCTAX U Ia3ax.



Onexrpuueckas nenb. Cuia Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTUBIIEHNE IPOBOIHUKA.
VY aenpHOE conpoTuBiIEHHE BeulecTBa. 3akoH OMa ais yuactka 1enu. IlocinenoBarenbHoe u
IapajuIeJIbHOE COEAUMHEHNE TIPOBOIHUKOB.

PaboTa 1 MOLTHOCTH MEKTPHUECKOTO ToKa. 3akoH J[xoyns— JleHna. DnexTpudeckue 1enu u
MOTPEOUTEINN IEKTPUIECKOI sHepriH B ObITY. KOpoTkoe 3aMbIkaHHeE.

[TocrositHHBIE MarHUTHI. B3anmMoaecTBUE OCTOSIHHBIX MArHUTOB. MarHuTHOE MoJIe.
MaruutHoe nose 3emMid ¥ €ro 3HaueHue Juist xku3Hu Ha 3emuie. OnbIT Opcrena. Marauraoe
I10JI€ JIEKTPUUECKOTO TOKA.

[TpuMeHeHne IIeKTPOMarHuTOB B TEXHUKE. J[eCTBHE MarHUTHOTO TIOJISl HA TIPOBOJAHUK C TOKOM.
DNEeKTPOIBUTATENh TOCTOSTHHOTO TOKA. VICTIOIb30BaHMEe IEKTPOIBUTATENEH B TEXHUYECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.

OnsiTel ®apanes. fABienue sneKTpoMarHuTHON HHAYKIUH. [IpaBuio Jlenuna.
OnektporeHeparop. CrocoObl MOTYISHHS dIEKTPUUECKON IHEPTUU. DIEKTPOCTAHITMHN HA
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

JemMoHcTpanum (¢ Mcnoab30BaHueM HU(POBOro M aHAJIOrOBOro 000PyAOBAHMS
nentpa «Touka pocray)

1. Dnextpuzarus Ten

2.]1Ba poja MEeKTPUICCKHUX 3apsA0B U B3aUMOJICHCTBHE 3apSKCHHBIX TEI
3. YCTpoHCTBO M JCHCTBHE IIEKTPOCKOIIA

4.DnekTpocTaTuyecKas HHAYKIUs

5.3aK0H cCOXpaHEeHHsI IJEKTPUUECKUX 3apAI0B

6. [IpoBOTHUKH U TUAIIEKTPUKU

7.MoaenupoBaHKe CUIIOBBIX JIMHUH 3JIEKTPUIECKOTO TIOJIS

8. cTOYHMKH MTOCTOSIHHOTO TOKa

9. JleiicTBUS DIIEKTPUUECKOTO TOKA

10. DIEKTPUYECKUNA TOK B KUIKOCTH

11. ["a3oBEIi pazpsyg

12. H3mepenue critbl TOKa aMIepMeTpoM

13. H3mepenue 3JeKTPHYSCKOTO HAIPSHKCHUST BOJBTMETPOM

14, Peocrat u MarasuH conpoTHBIICHUI

15. B3anmoaeiicTBHE TOCTOSTHHBIX MarHUTOB

16. Mo ierpoBaHre HEBO3MOXKHOCTH Pa3/IeJCHHS IMOJI0OCOB MarHuTa
17. Mo iepoBaHUuEe MAarHUTHBIX MTOJICH MOCTOSTHHBIX MarHUTOB

18. OnbIT DpcTena

19. MarauTtHoe 1noje Toka. DJIEKTPOMAarHuT

20. JleiicTBre MarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM

21 DNEeKTPOABUTATENh MOCTOSTHHOTO TOKA

22. HccnenoBanue siBIeHUs 2IEKTPOMArHUTHON MHTYKITUU

23. OmnbiTel @apanes

24. 3aBUCHMOCTh HaNpaBICHUS HHIYKIIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBEHMS

25. DneKTporeHepaTop NOCTOSIHHOTO TOKa



JIaﬁopaTopHLIe paGOTBI H ONBbITHI (C HCIIO0Jb30BaHUEM III/Iq)pOBOFO H AaHAJ0roBoro

o0opynoBanus nenrpa «Touka pocray)

o r wbnE

6.

OmnbITH IO HAOIIOACHUIO AIIEKTPU3ALINN TeT MHAYKIUEH U PU CONPUKOCHOBEHUN
HccnenoBanue neicTBUS MEKTPUYECKOTO MOJIS HA IPOBOJHUKU U JUIICKTPUKHU
COopxka u mpoBepKa padOThHI AIEKTPUUECKON LTI MTOCTOSIHHOTO TOKA

N3mepenue u perynmpoBaHue CUIIbI TOKa

N3mepenue u perynmpoBaHue HapPsKEHUS

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ncTopa MHAIPSHKEHUS Ha PE3UCTOpe

7.

OHI)ITBI, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD SJICKTPUUICCKOT'O COMMPOTUBIICHUSA ITPOBOJHHUKA

OT €T0 MJIMHBLIUIOIAAN OMIEPECYHOIO CCYCHHA U MaTCpuralia

8.

HpOBCpKa IIpaBujia CJIIOKCHUA HaprDKeHI/Iﬁ IIpU NMOCJICAOBATCIILHOM COCANHCHUHN JIBYX

PE3UCTOPOB

9.

10.
11.
12.

Hel

13.
14.
15.
16.
17.

[TpoBepka mpaBuia Ist CHITBI TOKA TP ITApAJUIETHHOM COSTMHEHHH PE3UCTOPOB
Omnpenenenne pabOTHI MIEKTPUIECKOTO TOKA, HUIAYIIETO Yepe3 Pe3UCTop

OmnpeneneHne MOITHOCTH AIIEKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE
HccnenoBanue 3aBHCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSHKCHUS Ha

Omnpenenenne KIIJ[ HarpeBaTens

HccnenoBanne MarHuTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB

W3yueHre MarHUTHOT'O 1OJI HOCTOSIHHBIX MAarHUTOB ITPHU UX O0OBEIMHEHUHN U Pa3/I€IIeHUN
HccnenoBanue nedcTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY

OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI B3aUMOAECHCTBUS KaTYILIKU C TOKOM U

MardyuTa OTCHUJIbI TOKa W HAITPABJICHHA TOKA B KaTYIIKE

18.
19.
20.
21.

N3ydenue aeiicTBUSI MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM

KoucrpynpoBanue u usydeHue pabOThl 3IEKTPOABUTATENS

Mamepenne KIIJI anekTpoaBuraTeibHON yCTaHOBKHU

OnBITHI 110 UCCIEIOBAHUIO SBJICHUS SJIEKTPOMArHUTHOM MHAYKIIUU: UCCIIEIOBaHHE

H3MCHCHUIM3HAUCHUS 1 HaITpaBJICHUSA HHAYKIMOHHOI'O TOKA.

9 KJIACC

Paznen 1. Mexannueckue siBJICHUSA

MexaHuueckoe JBUKCHUE. MaTepI/IaJ'IBHaH touka. Cucrema orcuéra. OTHOCUTEIHLHOCTD
MCXaHHUYCCKOI'O JBMIXKXCHU . PaBHOMepHOG HpHMOHHHeﬁHOG JABUKCHUC. HepaBHOMepHOG
HpHMOHHHeﬁHOC JABMOKCHHC.

Cpez[Hsm 1 MITHOBCHHAA CKOPOCTH TEJIa ITPU HCPABHOMECPHOM JIBUIKCHUU.

Yckopenue. PaBHoyckopeHHOE TpsMonnHeliHoe nBrkeHne. CBoOoHOe maaeHue. OnbIThI
lanunes.

PaBHOMepHOe BHXKeHHE 0 OKpy)HOCTH. [lepuon u yactora oOparenus. Jluneiinas u
yIJ0Basi CKOPOCTH.

LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE.

IIepssiit 3akoH Herorona. Bropoi 3akon Herorona. Tperuit 3akon Herorona. [IpuHnun
CYIIEPIIO3ULINH CHUIL



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHS CKOJIBKEHHUS, CUJIa TPEHUS TOKOS,
JApyrue BUAbl TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTCHHUS. Y CKOPEHUE CBOOOIHOTO MajieHus. [[BrkeHme
a”et Bokpyr Coisnua (MC). IlepBast kocMuueckasi ckopocTb. HeBecoMOCTh U eperpy3ki.

PaBHOBecue MaTepuanbHOU TOUKU. AOCOIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO TeMa C
3aKpEIUIEHHOMN OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TsokecTu.

Nmnynsc Tena. I3menenue umiyinbca. Mmynbe cuibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
PeaxtuBnoe nemxenue (MC).

Mexannueckasi paboTa 1 MOITHOCTh. PaboTa CHIT TSDKECTH, YIPYroCTH, TpeHus: CBSA3b SHEPTUU
u padoTs! [loTeHnnanbHas sHEprus Tena, HOJHATOrO HaJl TIOBEPXHOCTHIO 3EMIIH.
[ToreHnmanpHas sHEPTUs CKaTOU NpykuHbL. KnHeTnueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTHH.

JemMoHcTpanum (¢ Mcnoab30BaHueM HU(POBOro M aHAJIOrOBOro 000pPyAOBAHMS
nentpa «Touka pocray)

1. HaGmrogeHne MEXaHHYECKOTO JABMKEHUS TeJIa OTHOCUTEIIBHO Pa3HBIX TEJT OTCUYETA

2. CpaBHEHHE TyTeH U TPACKTOPHIA ABIKEHHSI OJTHOTO M TOTO )K€ TeJla OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA

3. H3mepeHune CKOPOCTH U YCKOPESHHS MPSAMOJIMHEHHOTO JIBUKCHUS
4. WccnenoBaHWe MPU3HAKOB PABHOYCKOPEHHOTO IBIKCHHS
5. HaOmronenne IBMKEHUSI TEJa TI0 OKPY>KHOCTH
6. HaGmroneHnue MmexaHU4YeCKUX SBJICHUH, MPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka»
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENILHO KabuHeTa GU3UKH
7. 3aBUCHUMOCTh YCKOPEHUS TeJla OT MacChl TeJla U ACUCTBYIOIICH Ha HETO CHIIBI
8. HabOmronenne paBeHCTBa CHII TIPH B3aUMO/ICHCTBUU TEI
9. U3meHeHwue Beca Tesla MPU YCKOPEHHOM JBUKCHUH
10.Ilepenava umiynbca Mpy B3aUMOICUCTBUM TeEJ
11.IIpeoOpazoBaHus SHEPTUU TTPH B3AUMOICHCTBUH TEJl
12.CoxpaHeHue uMMysbca Mpyu HEYIPYroM B3aUMOICUCTBUM
13.CoxpaHeHue uMITyJbca Mpu a0COJIOTHO YIIPYTrOM B3aUMOJACHCTBUN
14.HabnrogeHue peakTUBHOTO JIBHYKEHUS
15. CoxpaHeHHe MEXaHUYECKOI SHEPruu Npu CBOOOHOM MaJICHUU
16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPU ABMKEHUU Tella MO0 ISHCTBUEM MPYKUHBI

JlaGopaTopHble padoThl M ONBITHI (C UCHOJb30BAHUEM HU(PPOBOro U AHAJIOTOBOIO
o0opynoBanus neHrpa «Touka pocray)

1. KOHCTp}’I/IpOBaHI/Ie TpaKTa IJId pa3roHa 1 JaIbHEHUIILIETO PAaBHOMEPHOI'O ABUKCHUS
HIapuKa UJm TCIICKKU

2. OHpeﬂeHeHI/Ie CpeI[HCI\/‘I CKOPOCTH CKOJIbXKCHU 6pyc1<a WJIN IBUXXCHUSA IIapUKa 110
HaAKJIOHHOM IIOCKOCTH

3. OHpC,Z[CJ'ICHI/IC YCKOPCHUA TCJIa IMPU paBHOYCKOPCHHOM ABHKCHUMU I10 HaAKJIOHHOM
IIIIOCKOCTH

4.  HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBMKEHUU 0€3
Ha4aJIbHOU CKOPOCTH



5. IIpoBepka rumoTessl: €Ciy MpU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HaYabHOW CKOPOCTH
IIyTH OTHOCATCS KaK psiJi HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIME IIPOMEXYTKH BPEMEHH OJMHA
KOBBI

6. MHccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJILHOTO
JIaBIICHUS

7. Ompenenenne KodQpPUIUEHTA TPEHUS CKOTBKEHHS

8.  Ompenenenue KECTKOCTH MPYKUHBI

9.  Ompenenenrie pabOTHI CUIIBI TPEHHUS IPU PABHOMEPHOM JIBIKCHHUH TeJia T10
TOPU30HTAIIBHOM TOBEPXHOCTH

10.0Omnpenenenre paboOTHl CHUIIBI YIIPYTOCTH TpPU MOIBEME T'py3a C UCTIOIH30BAHUEM
HETIOIBMKHOTO U TIOABIYKHOTO OJIOKOB

11.M3yuyeHue 3aKkoHa COXpaHEHUsI SHEPTUU

Paznen 2. Mexanuueckue KoJie0aHUS U BOJHBI
KonebarenbHoe aBmxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHU: eproI, 4acToTa,
aMIUTUTY/1a.
Maremaruueckuil U IpyKUHHBIN MasTHUKH. [IpeBpateHne suepruu npu kosiedaTeIbHOM JIBU
XKEeHUH. 3aTyxaromue kojaebanus. BeiHyx1eHHbIe Konebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOICTBA MeXaHUUECKUX BOJIH. [Ipo osibHBIE U MonepevHble BOJIHBI. J[JTMHA BOJIHBI U
CKOPOCTb €€ pacIIpOCTPaHEHHUS.
MexaHu4eckue BOJIHBI B TBEPIOM Tele, ceiicmudeckue BoaHbl (MC).
3ByK. ['poMKOCTB 3ByKa 1 BeIcOTa TOHA. OTpakeHue 3Byka. MHGpa3ByKk U ynbTpa3ByK.

JdemoHcTpauuu (¢ MCMOJb30BaHUEM HU(PPOBOr0 M AHAJIOTOBOIr0 00OPYIOBAHUS
neHtpa «Touka pocray)

Hab6nronenue konebanuii T mo1 ASHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTrOCTH
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYXKHUHE

HaGnronenune BEIHYKISHHBIX KOJICOaHUI 1 pe30HaHca

PacnipocTpanenue npoaobHBIX U IOTIEPEYHBIX BOJIH (HA MOJICIIH )
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

o0k whE

AKycTHYeCKUI pe30HaHC

JlaGopaTopHble padoThl M ONBITHI (C UCHOJb30BAHUEM HU(PPOBOro U AHAJIOTOBOIO
o0opynoBanus neHrpa «Touka pocray)

1.  OmnpezaeneHue 4acTOTHI U MepHOJa KoleOaHUNH MaTeMaTHYECKOI0 MasiTHUKA

2. OrmpeneneHue 4acTOThl M NepuoJia KojaeOaHUi Npy>KUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCHMOCTH MEpHOAA KOJIEOaHUH MOIBEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH

4.  VccrenoBaHue 3aBUCUMOCTH Iepuo/ia KojaeOaHU MPYKUHHOTO MasTHUKA OT MacChl
rpy3a

5.  IIpoBepka HE3aBHCHMOCTH MepHOJa KoeOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpy3a

6.  OmbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD IEPHOa KOJIeOaHN PY>KMHHOTO MasiTHUKA
OT Macchl rpy3a 1 )KECTKOCTH IPYKUHBI



7.  H3mepeHue ycKopeHUs CBOOOHOTO MaICHUs

Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbBIE BOJTHbBI

DIEeKTPOMArHUTHOE MoJie. DIIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
[[Ixana 3MeKTpOMAarHUTHBIX BOJIH. ICIIOJIb30BAHUE IIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSA3MU.

DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeta. BomHOBBIE CBOWCTBA CBETA.

JemMoHcTpanum (¢ Mcnoab30BaHueM HU(POBOro M aHAJIOrOBOro 000PyAOBAHMS
nentpa «Touka pocray)

1. CaoiicTBa 3/IEKTPOMArHUTHBIX BOJIH

2. BonHOBBIE CBOICTBA CBETA

JlabopaTopHble padoThl MU ONBITHI (€ MCNOJL30BAHUEM IH(PPOBOIr0 U AHAJOTOBOI0
o0opynoBanus neHrpa «Touka pocray)

1. I3yueHue cBOMCTB 31€KTPOMArHUTHBIX BOJIH C TOMOUILI0 MOOUIIBHOTO TenedoHa

Pa3znea 4. CBeToBbIE SIBJICHUS
JlyueBas monens cBeta. Mctounnku cBeta. [IpsmonuHeitHOe pacipocTpaHeHHE CBETA.
3atmenust CosHia u JIyasl. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKOH OTpa)KE€HHS CBETA.

[Ipenomiienne cBeta. 3akOH npenomieHus cBetTa. [loaHoe BHyTpeHHee OTpakeHHE CBETA.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nmydeii B inH3e. OnTHdeckas cucteMa oToanmnapara, MUKpPOCKOIIa M TeJIECKOIa
(MC). I'ma3 kak onTu4eckas cucreMa. bm3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B cnektp. OnbiTel HptoToHa. CrioskeHHe CIIEKTPAIBHBIX I[BETOB.
Hucnepcus cBera.

JdemoHncTpauuu (¢ MCNOJb30BaHHEM IHU(PPOBOr0 M AHAJIOIOBOIr0 00OPYIOBAHUS
nentpa «Touka pocray)

. [IpsiMmonHeliHOE pacipOCTPaHEHHUE CBETA.

. OTpaxxeHue cpeTa.

. [onyuenue n306pakeHuii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. [IpenomiieHue cBera.

. Onruyeckuil CBETOBO/.

. Xoa nydei B cobuparolieit ImH3e.

. XOJ Jlydell B pacCEeUBAIOIICH JIMH3E.

. [omyuenue n300pakeHUii ¢ TOMOIIBIO JTH3.
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. [Ipunanun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.
10.Mogens rnasa.

11. Paznosxenue 0enoro cBera B CIIEKT.

12.TTony4yenue 6enoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX I[BETOB.



JIaﬁopaTopHLIe paGOTBI H ONBbITHI (C HCIIO0Jb30BaHUEM IIH(prBOl"O H AaHAJ0roBoro

o0opynoBanus nenrpa «Touka pocray)

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPa>KEHUSI CBETOBOIO JIyda OT yIja MaJeHusl.
N3yuenne xapakTepUCTUK N300pakeHUs IIPeAMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIila IPEJIOMIIEHHS CBETOBOTO Jy4a OT yIJla IaJeHHs Ha

I'paHULIEC «BO3AYX—CTCKIIO».

4.  Tlomyuenue n300pakeHUIA C IIOMOIIBI0 COOUPAIOIICH JTHH3BI

5. Ompenenenne GOKYCHOTO pacCTOSTHUSA U ONTHYECKON CHIIBI COOMpPArOIIEH JINH3BL.
6.  OmbITHI O pa3IoKEHUIO OEIOTO CBETa B CIEKTP.

7. OnspIThI IO BOCTIPUATHIO IIBETA IPEIMETOB MPU UX HAOIIOACHUN Yepe3 1IBETOBbIE
(GUIBTPBIL.

Pa3zgen 5. KBantoBble iBJIeHUSA

OmnsiTel Pezepdopaa u minanerapHast Moens atoMa. Mojens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, O6eTa u ramma u3nydeHusi. CtpoeHue aToMHoro siapa. HykimonHas
MOJIENb ATOMHOTO sA1pa. M30TOoIEI.

PannoaktuBHbIe peBparnieHus. [leproa momypacnaga aTOMHBIX siIEp.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHHUS 3apSAA0BOT0 M MACCOBOTO YHCET. DHEPTHUS CBSI3H
aTOMHBIX sIep.

CBs3b Maccel ¥ 3Heprun. Peakiuu cuntes3a u nenenusd saep. Mcrounrnku sHeprun ConHua u
38&31 (MC).
SAnepuas sHepretuka. J[elicTBUS paOaKTHBHBIX U3ITyYeHHUI Ha )KuBbIe opranu3Mbl (MC).

JdemoHcTpauuu (¢ MCNOJb30BaHUEM IHU(PPOBOr0 M AHAJIOTOBOIr0 00OPYIOBAHUS

nentpa «Touka pocray)

ok wbdpE

CrieKTpsl U3IIydeHus U MOTJIOIEHUS.

CrieKTpsl pa3nuyYHBIX Ia30B.

Crextp Bozopoaa.

HaGnronenue TpekoB B kamepe Bunbcona.

PaGota cuéTunka HOHU3UPYIOLIUX U3ITyUYEHUH.

Peructpanus u3inyd4eHnus NpupoOAHBIX MUHEPAJIOB U IIPOLYKTOB.

JlaGopaTopHble padoThl M ONBITHI (C MCNOJb30BAHNEM HU(PPOBOro U AHAJIOTOBOIO

o0opynoBanus neHrpa «Touka pocra»)

1.
2.

Ha6J'IIOI[eHI/Ie CILIOIIHBIX M TUHEHYATHIX CIICKTPOB U3JIIYYCHHA.
HccnegoBanue TPEKOB: U3MCPCHUEC SHCPI'UN YaCTULIBI [I0O TOPMO3HOMY IIYTHU (HO

¢dororpadusm).

3.

W3mepeHune paanoakTUBHOTO (OHa.

IToBTOpPHTENBLHO-00001IAOIINH MOLYJIb

HOBTOpI/ITCJ]LHO-0606HlaIOH1Hﬁ MOAYJIb NPCAHA3HAUCH IJId CUCTEMATU3allu U O606IJ.I€HI/IH
npeaAMETHOI'0 COACPIKAHUSA U OIIbITA ACATCIBHOCTH, HpI/IO6pCTéHHOFO IMpU N3y4CHUU BCET'O KypcCa



¢u3uKy, a TaxKe 11 TOAroToBKM K OCHOBHOMY rOCYAapCTBEHHOMY SK3aMeHY 10 (pU3HKe s
oOyyaromuxcs, BBIOpaBIINX 3TOT Y4EOHBIH MpenMeT.

IIpu n3ydeHn JaHHOTO MOYJIS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JEATEIBHOCTH, HA
OCHOBE KOTOPBIX 00eCIeYnBaeTCs AOCTIKEHIE TPEAMETHBIX U METANPEeIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHUsl, POPMUpPYETCS €CTECTBEHHO-HAay4Hasi IPAMOTHOCTh: OCBOEHUE HAYUHBIX
METO/I0B UCCIIEJIOBAHHUS SIBICHUIM MPUPO/Ibl U TEXHUKHU, OBJIAZICHUE YMEHUAMU OOBICHATh
¢bu3nveckue SBICHUS, IPUMEHSIS TIOTy9YeHHbIC 3HAHHSA, PEIIaTh 33a49H, B TOM YHCIIe
Ka4eCTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpyHIHMNIMAIBHO AEATEIBHOCTHBIN XapakTep JaHHOTO pa3jielia pealn3yeTcs 3a CYET TOro, YTOo
y4aluecs BBINOJIHAIOT 3a4aHNs, B KOTOPBIX UM IIPEJIaraeTCs:

— Ha OCHOBE MOJYYEHHbIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBACHATH GU3HYECKUE
SIBJICHUS B OKPYXKAIOILEH NTPUPOJIE U TIOBCEAHEBHOM JKU3HU;

— HCIIOJIb30BAaTh HAYYHBIC METOAbI UCCIICA0BAaHUA (1)I/ISI/ILICCKI/IX 5[BJ'I€HI/II>1, B TOM YHCJIC IJIA
MPOBCPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOJIOB,

— OOBACHATH HAayY4YHBIC OCHOBBI HanboJiee BaXKHBIX )IOCTI/I)KGHI/II\/II COBPEMCHHBIX
TGXHOJ’IOFI/II\/’I, HanmpuMmep, MPaKTUICCKOro UCIOJIb30BAaHUA PA3JIMYHBIX KCTOYHUKOB SHEPIrUun
Ha OCHOBC 3aKOHAa IMPEBpAIICHUA 1 COXPAHCHUS BCEX U3BECTHBIX BUOB DOHEPTHH.

Kaxxmast 3 TeM JaHHOTO pa3jiena BKII0YaeT SKCIIEPHMEHTAIBHOE UCCIIETOBAHHE
oboOmraromero xapakrepa. Pasznen 3aBepmaercs mpoBeIeHUEM JUArHOCTHYECKON M OTICHOYHOU
paboTHI 32 KypC OCHOBHOM IITKOJIBI.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Nzyuenune yaeOHoro npeamera «Pu3nka» Ha ypoOBHE OCHOBHOTO 00IIero oopa3oBaHus
JIOJDKHO 00€CTICUMBATh IOCTH)KEHUE CIICTYIONINX JIMYHOCTHBIX, METAIIPEIMETHBIX U
MPEMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JJMHHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:

— TPOsIBIIEHUE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
¢bu3nyeckoil HayKH;

— HOCHHOCTHOC OTHOIICHHUC K JOCTHXKCHUAM pOCCHﬁCKHX y‘IéHHX (1)I/I3I/IKOB.

Fpao:cdancxoe u 0yxoeuo-npaecmseuuoe eocnumanue.

— TI'OTOBHOCTb K AKTUBHOMY Y4aCTHUIO B O6CY)K)I€HI/II/I O6IJ.I€CTB€HHO -3HAYMMBbIX U
OTUYCCKUX r[p06neM, CBA3aHHBIX C IPAKTUYCCKUM IIPUMCHCHUCM JOCTHKEHHUI CI)I/I3I/II(I/I;

— OCO3HAaHHEC BAXKHOCTU MOPAJIBHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.

Jcmemuueckoe socnumanue:

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)I/I3I/I‘IGCKOI>'I HayKH: eé TapMOHHUYHOTO IMOCTPOCHUA,
CTPOroCcTu, TOYHOCTH, JIAKOHUYHOCTH.

llenuocmu HAYYHO020 NO3HARUAX



— OCO3HaHME IIEHHOCTH (PU3NUECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA IIO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHIIEN COCTABIISAIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOM JTI0003HATETLHOCTH, HHTEPECA K HCCIIE0BATEIBCKOM 1 TETbHOCTH.

Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 01A20NOYYUA:

— OCO3HAaHHUC LICHHOCTH 0e301acHOTo 06pa3a JKM3HHU B COBPEMCHHOM TEXHOJIOTHYCCKOM
MUPEC, BaXKHOCTHU ITPaBUJI 0e301macHoOro IMOBCACHUSA HA TPAHCIIOPTE, HA A0OPOrax, €
QJICKTPUYCCKHUM U TCIJIOBBIM O6OPYI[OBaHI/IeM B IOMAIIHUX YCIIOBHUAX;

— c(opMHPOBAHHOCTH HABBIKA pe(IeKCHH, TPU3HAHNE CBOETO MpaBa Ha OIMHOKY U TAKOTO
Ke IpaBa y IPyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:

— AKTUBHOE Y4acTHe B PELIEHUU NMPAKTUYECKHX 3a7a4 (B paMKaX CEMbH, IIIKOJIbI, TOPO/a,
Kpasi) TEXHOJIOTUYECKOH U COLIMATIbHON HAIPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U
(bu3NUecKUX 3HaAHUII;

— HHTEepec K MPAaKTHUYECKOMY H3y4eHHUIO Mpodeccuil, CBA3aHHBIX C (PU3HUKOM.
JKonozuueckoe éocnumanue:

— OpHUeHTaIus Ha TpUMeHeHne (PU3NIECKUX 3HAHUHN IS pelIeHus 3a/1a4d B 00J1acTh
0pr>1<a}0me171 CpC€abl, IIIAaHUPOBAHUA MOCTYIIKOB 1 OII€CHKHU NX BO3MOXKHBIX HOCJ'IC}ICTBI/Iﬁ
JUISl OKPYKArOLEen CpeJibl;

— OCO3HaHHE TJI00aTbHOIO XapakTepa SKOJOTWYECKUX MpoOJieM U MyTel UX perieHwusl.

Aoanmayusa od0yuarue2o0ca K U3MEHAIOUWUMCA YCI08UAM COUUATILHOI U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHINOJIHEHUH UCCIIEI0BaHUIN U IPOEKTOB
(bu3nueckoi HaNpaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTUX;

— IIOBBIIICHUC YPOBH:A CBOEH KOMIICTCHTHOCTHU 4epe3 MNpaKTHYECCKYIO ACATCIBbHOCTD,

— TNOTpeOHOCTh B GOPMUPOBAHNHU HOBBIX 3HAHMI, B TOM 4Hciie (OPMYIUPOBATH UICH,
MOHATHS, TUTIOTE3bI O (PU3NUYECKUX OOBEKTaX U ABJICHUSX;

— OCO3HaHHC ,Z[e(I)I/II_II/ITOB COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH B 00JIaCTH (I)I/I3I/IKI/I;
— IINIAaHUPOBAHHUEC CBOCT'O PA3BUTHUS B HpI/IO6peTeHI/II/I HOBBIX (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

— CTPEMJICHHUC aHAJIIM3HUPOBATH U BLBIABJIATE B3aAMMOCBA3H ITPUPObI, O6H_ICCTB3. u
3KOHOMHMKH, B TOM HHUCJIC C UCIIOJIb30BAaHUCM (1)I/ISI/I‘IGCKI/IX 3H3.HI/II71;

— OIICHKa CBOMX JICHCTBUM C y‘léTOM BJIMAHHUA HA OKPYXKAIOLIYI0 CPEAY, BOSMOKHBIX
r100aIbHBIX MOCJIEICTBUL.

METAIIPEIMETHBIE PE3YJIBTATbBI

yHI/IBepcaHBHLIe MMO3HABATC/IbHBIC
neicrBua bazoevie nozuueckue

oenicmeus:

— BBIABJIATH U XapaKTCPHU30BaATh CYHICCTBCHHLIC ITPU3HAKA 00BEKTOB (HBHCHHﬁ);



— yCTaHaBIMBATh CYIIECTBCHHBIN MPU3HAK KIacCU(DUKAIIMK, OCHOBAHUS IJIs1 0000IICHUS 1
CpaBHEHMUS,

— BBIABJIAITH 3aKOHOMCPHOCTH U ITPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX 1
HaGHIOI[eHI/IHX, OTHOCAIIHNXCA K (I)I/I3I/I‘-IGCKI/IM SABJICHUAM,

— BBIABJIATH MPUYUHHO-CICACTBCHHBIC CBA3H ITPHU U3YUCHUU (1)I/I3I/III€CKI/IX SIBJICHUM U
IIPpOUECCOB; ACIaTh BBIBOABI C UCIIOJIB30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX
YMOSaKqueHHﬁ, BbIABUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (bI/ISI/I‘-IeCKI/IX BCINYHNH,

— CaMOCTOSTENILHO BRIOMPATH CIIOCO0 pemieHus yueOHo# pusmueckoit 3a1aun (CpaBHEHHE
HECKOJIbKUX BAPUAHTOB pEIlIeHNUs, BEIOOp Hanbosiee NoIX0SIIEro ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenwvckue oeticmeun:
— HCIIOJIE30BaTh BOMPOCH! KaK MUCCIIEIOBATEILCKUI HHCTPYMEHT IMO3HAHUS;

— TPOBOAMTH [0 CAMOCTOATEIBHO COCTABIIEHHOMY IIJIaHY OTIBIT, HECIOXKHBINA (PU3NUYECKUI
SKCIIEPUMEHT, HEOOJIbILIOE HCcCe0BaHNe (U3NYECKOTO SIBJICHMUS,

— OIICHMBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMAIIUIO, TOTYYEHHYIO B XO€
HCCIEA0BaHUS NN SKCIIEPUMEHTA;

— CaMOCTOSTEIHHO (OPMYIUPOBATH 0OOOIICHHUS U BBIBOJIBI TIO0 PE3YJIbTaTaM
MIPOBEIEHHOTO HAOIOIEHUS, OTIBITA, UCCIIEIOBAHMS;

— TIPOTHO3MPOBATH BO3MOXKHOE JANTbHEHIIIee pa3BUTHE GU3NICCKUX MTPOIECCOB, a TAKKE
BBIJIBUTATh MIPEITOJI0XKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHSAX M KOHTEKCTaX.

Paboma c ungpopmanueii:

— MNPUMEHSTH Pa3JIM4HbIe METO/Ibl, HUHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE
nH(OPMAaLUY WK JaHHBIX ¢ YIETOM IpeIIoKeHHON yueOHol duznyeckoil 3anauu;

— aHAJIMU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(GOPMALIUIO PA3TUYHBIX
BUJIOB ¥ (JOPM NpECTABICHUS;

— CaMOCTOSTENILHO BRIOUPATh ONTHMAIBHYIO POPMY MpEICTaBICHUS HHPOPMAITUH U
WLUTIOCTPUPOBATH PEIIacMble 3aJ1a41 HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU
rpaduKoi U UX KOMOMHAIMSAMHU.

YHI/IBepcaJIBHLIe KOMMYHHUKATUBHbBIC

aeiicrBust Oouienue:

— B X0J€ O6C}’)KI[CHI/I$I lee6H0r0 Marepurajia, pe3yJIbTaToOB J'Ia60paTOpHI>IX pa60T u
IIPOCKTOB 3a1aBATh BOIIPOCHI 110 CYIICCTBY 06cy>1<z[aeM0171 TEMBI U BBICKA3bIBATb UJCHU,
HAIlCJICHHBIC Ha PCIICHUC 3aa4U U IOAACPKAHNC OJ1aroxkenaTelIbHOCTH 06H_ICHI/I}I;

— COIIOCTAaBJIATH CBOU CYKJACHUA C CYXKJACHUAMHA APYI'UX YHaCTHUKOB AHaJIOra,
O6H21py>KI/IBaTB pa3jiniuue u CXO0ACTBO HO3HI.IHI>1;

— BBbIPAXKAaTh CBOIO TOUYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— HY6J'II/111HO NpEACTaBJIATH PC3YJIbTATHI BBIIIOJITHEHHOTO (pI/I3I/ILIeCKOFO OIlbITa
(BKCHepI/IMeHTa, HUCCICIOBaHMsA, HpOCKTa).



Coemecmnasn deamenpbHOCHMb (COMPYOHUUECHB0):

— TIOHUMATb U UCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUYAIbHOU paboThI pH
peleHN KOHKPETHOW (PU3NYEeCKOi MpoOIeMBl;

— I[IPUHHUMATh LOCJINU COBMECTHOM ACATCIIbBHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
TOCTHKEHHUIO: PacIPeAENIATh POJIH, 00CYXKIaTh IPOLECCH U PE3yIbTaThl COBMECTHOM
paboTel; 0600111aTE MHEHHS HECKOJIBKUX JIIOJIEH;

— BBIIIOJIHATH CBOIO HaCTh pa6OTI)I, A0CTUTrasA KaYCCTBCHHOI'O pE3yJibTaTa 10 CBOECMY
HaITpaBJICHUIO U KOOPAUHHPYA CBOU I[€I>'ICTBH$I C APpYrUMHU YWICHAMUW KOMaHbI,

— OILICHUBaTh KAYECTBO CBOETO BKJIAJIa B OOLIUNA MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIIBHO
c(hopMyTUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

YHI/IBepcaJIbeIe PEryjJsaTuBHbIC JelcTBUSA

Camoopzauu;*auwz:

— BBISBJIATH NPOOJIEMBI B KUZHEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOUIUX ISl pEIICHUS
(bu3nuecKux 3HaAHUII;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOIX0JaX MPUHATHS pelieHul (MHAUBUIYaIbHOE,
MIPUHSTHE PEIICHUs B TPYIIE, IPUHATHE PELIEHHUH IPyMHoi);

— CaMOCTOSITENBHO COCTABIIATh aJITOPUTM pelIeHUs] PU3NUECKON 3a/1auu WM TIJIaHa
HCCIIEIOBAHUS C YUETOM UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh MpeajaraeéMble BapUaHThl PelIeHUl;

— JlenaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camokonmpons (pegrexcusn):
— JlaBaTh aJICKBaTHYIO OLICHKY CUTYAIlH U [Ipe/jiararh riaH e€ N3MEeHEHUS;

— O0OBACHATH NPUYUHBI TOCTIKEHUS (HEIOCTHKEHHS) Pe3yIbTaTOB JESATEIbHOCTH, JaBaTh
OIICHKY PUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPEKTUBEI B JCATCIbHOCTD (B TOM 4YHCJIE B XO/J BBIIIOJIHCHUA (l)I/I3I/I‘ICCKOFO
HCCICAOBAaHUA UIIN HpOCKTa) Ha OCHOBC HOBBIX O6CTO$IT€J'ILCTB, HU3MCHHUBIIHNXCA CHTyaHHﬁ,
YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHUKIIINX pr,I[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBUEC PE3yJibTaTa LICJIIN U YCIIOBUAM.
9M0uu0HaJleblﬁ UHmeliekm.:

— CTaBHTh ce0s Ha MECTO APYTroro 4e€jIoB€Ka B X0JI€ CIIOPa WM JUCKYCCHUHU Ha HAYYHYIO
TEMY, IOHUMATb MOTUBBI, HAMCPCHUSA U JIOTUKY APYTOTO.

Ilpunamue ceoa u opycux:

— TpU3HABaTh CBOE MIPABO HA OUIMOKY IpU pelIeHnd (PU3NUECKUX 3a1a4 UM B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPaBoO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI



7 KJIACC

[IpenmeTtHbie pe3yibTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXXaTh CPOPMUPOBAHHOCTH Y
oOyyJaromuxcs yMEeHUuil:

— HCIIOJIB30BAaTh INOHATUA: (1)I/I3I/I‘~I€CKI/I€ U XUMHNYCCKHUEC ABJICHUA, Ha6JHOIICHI/Ie,
OKCIICPUMCHT, MOACIIb, TUIIOTE3a, CANHUILIbL C];)I/IBI/I‘-ICCKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHbIE COCTOSHHS BEIIecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE); MEXaHHUECKOE
IBIKEHHUE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHS,
paBHOIeHCcTBYIOIAs cuJl, Aeopmanus (yrpyras, IiacTuieckas), HEBeCOMOCTb,
COOOIAFOIINECS COCYIBI;

— paznu4ath sBieHus (quddy3us; TETIOBOE ABMKEHHUE YaCTUIl BEIIECTBA; pABHOMEPHOE
NBIDKEHHUE, HEPAaBHOMEPHOE [IBIDKCHHE, WHEPIMs;, B3aUMOJCHCTBHE TEJ; PaBHOBECHE
TBEPJBIX TEJl C 3aKPEIUIEHHOW OChIO BpAIllCHMs; Tepeaada JaBieHUsT TBEPABIMU TEIaMH,
KUJIKOCTSAMU M Ta3aMH; arMoc(epHOe JaBJicHUE; IUTaBaHWE TeJ; MPEBPAIICHUS
MEXaHUYECKOW PHEPruM) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB,

JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

— pacro3HaBaTh NPOSIBICHHE H3YyYEHHBIX (PU3MUECKHUX SIBICHUN B OKPY)KAIOIEM MUpE, B
TOM uucie (pusnueckre BJIECHUS B MPUPOJIE: MPUMEPHI ABHKEHUS C PA3TUYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOU NMPUPOE; JEMCTBUE CUIIBI TPEHUSI B IPUPOJAE U TEXHUKE;
BIIMsIHUE aTMOC(HEPHOTO JaBJICHUS Ha )KMBOM OpraHW3M; IJIABaHUE PbIO; phlyaru B Teje
4eJI0BeKa; P ITOM MEePEBOJUTH IPAKTUYECKYIO 3a/1a4y B Y4eOHYIO0, BBIJIENIATh
CYIIECTBEHHbIE CBONCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

— ONMCHIBATh U3yYEHHbIEC CBOICTBA TeNl U (PU3NUECKHE SABJICHUS, UCTIONb3Ys (PrU3HUecKue
BEJTMYMHBI (Macca, 00bEM, MIIOTHOCThH BEUIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTH,
CHJIa YIIPYrOCTH, CHJIA TSXKECTH, BEC TeJla, CHJIa TPEeHUs, AaBlieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BRITAJKUBAIOIIAs CUJIa, MEXaHu4eckasi paboTa, MOILHOCTD, TJIEYO CUJIbI,
MOMEHT CUJIbl, KOO PUIIMEHT M0JIE3HOTO ACHCTBUS MEXaHU3MOB, KUHETHYECKash U MOTECHIIN
aJbHAs SHEPTUsl); IPU ONUCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUYECKUIN CMBICT
HCIOJIb3YEMbIX BEIMYUH, X 0003HAUYCHHUS U €AUHUIBI PU3NUYECKUX BEIMYUH, HAXOIUTh
(hopMyIibl, CBSA3BIBAIOLINE JaHHYIO GU3NYECKYIO BEIHUMHY C APYTUMU BEIMYMHAMU,
CTPOUTH rpaQUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

— XapaKTepHu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SBICHHS U MIPOLIECCHI, UCIOB3Ys MpaBuia
CIIOEHHsI CUJI (B/IOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena,
MIPaBUJIO PaBHOBECHS pbluara (0JI0Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM HEPTUU; P STOM JIaBaTh CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA U
3alUChIBAaTh €0 MAaTEMATUYECKOE BHIPAKEHUE;

— OOBICHATH (I)I/I3I/II-ICCKI/IC SIBJICHHUS, IIPOLECCHI U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATE IPUINHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH 00BsiICHEHHE U3 1—2 JIOTHYECKHUX IIaroB C OHOpOfI Ha 1—2
HU3YUCHHBIX CBOMCTBA (1)I/I3I/I‘IGCKI/IX HBHeHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa UJIN 3aKOHOMCPHOCTH,

— pemath pacu€THbIE 33/1a41 B 1—2 IEHCTBUS, UCTIONbB3YS 3aKOHBI U (YOPMYIIHI,
CBsI3bIBaIOIIME (PM3UUECKUE BEIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/lau 3alUChIBATh
KpaTKoe yCJIOBUE, MOJICTABIATh PU3HMUECKHE BETUUUHBI B (POPMYJIBI U IPOBOAUTH PACUETHI,



HaXOJUTh CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIC [T PEIICHUS 33134, OIECHUBATh
PEAUTUCTUIHOCTD TIOJMYYCHHOU (PU3MYECKON BETMUUHBI,

— pacmno3HaBaTh NPoOIEMbI, KOTOPbIE MOKHO PELIUThH IPU MOMOITH (PU3HMYECKIX METOIOB;
B OIMCAHUHU UCCIIEJOBAHUS BBIACIATH IPOBEPSIEMOE MIPEATION0KEHHUE (TUIIOTEZY), pa3inyarh
Y MHTEPIPETUPOBATH IOIYYSHHBIN pe3yabTaT, HAXOIUTh OIINOKH B XOJI€ OTIBITA, AeIaTh
BBIBO/IBI 10 €r0 PE3YJbTAaTaM;

— TIPOBOJMTH OTIBITHI IO HAOIIOACHUIO (PU3NIECKUX SIBICHUH WK (PU3NIECKUX CBONCTB
TeN:

(hopMynHpOBaTh MPOBEPsEMBbIC TPEATIOIOKEHHS, COOMPATh YCTAHOBKY U3 IPEIJI0KEHHOTO
000py/10BaHNs, 3aMUCHIBATh XO/1 ONbITa U (POPMYJINPOBATH BHIBOJBL;

— BBITIOJHSATH NIPSIMBbIE U3MEPEHUS PACCTOSIHUSI, BpEMEHHU, MacChl Tella, 00bEMa, CUJIBI U
TEMIEPATYPHI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB; 3aIUCHIBATH
MOKa3aHus MPUOOPOB € YIETOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHNUH;

— TMPOBOJAWTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3MUECKOU BEJTMYHUHBI OT IPYTO C
WCIIOJIb30BaHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBIIKYIIIETOCS
TeJa OT BPEMEHHU JIBIKCHHUSI TeJIa; CHUJIBl TPEHUS CKOJIBKEHHS OT Beca Teja, KauyecTBa
00pabOTKM TOBEPXHOCTEH TN M HE3aBUCUMOCTH CHUJIBI TPEHHSI OT TIIOMIAIN
COTIPUKOCHOBEHHS TEJI; CHJIBI YIIPYTOCTH OT YIJTMHEHUS NPY>KUHBI; BRITATKABAIOIICH CHITBI
0T 00bEMa OTPYKEHHON YaCTH TeJa U OT IIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TJIYOWHBI, HA KOTOPYIO TOTPY)KEHO TEJI0; YCIOBHUH TUTaBaHUS TE,
YCIIOBHI paBHOBECHS pblyara u 0JIOKOB); y4aCTBOBAaTh B INTAHUPOBAHUHU YUEOHOTO
Hccaea0BaHus, COOMPaTh YCTAHOBKY U BBITIOIHATH U3MEPEHHUS, CIEAYS MIPEITI0KEHHOMY
any, GUKCHPOBATH PE3yAbTATHI TIOJYYCHHONW 3aBUCUMOCTH (PM3HUECKUX BEIMYUH B BHJIC
MPEIOKEHHBIX TAOJIUII ¥ TPAPUKOB, IEIaTh BBIBOBI 110 PE3yJIbTaTaM UCCICAOBAHUS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUsl GU3NUECKUX BETUYHH (IUIOTHOCTh BEIIeCTBA
KUAKOCTU U TBEPJOTO TeNa; CUjla TPEHUS CKOJIbKEHHS; IaBJICHHE BO3/1yXa;
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIAs Ha MOTPYKEHHOE B KUJKOCTH T€J0; KOAPDUIIUEHT
IOJIE3HOTO JEMCTBUSI MPOCTHIX MEXAaHU3MOB), CIIEys MIPEI0KEHHON HHCTPYKIUU: TIPU
BBITIOJIHEHUH U3MEPEHUN COOUPATh FKCIIEPUMEHTATbHYIO YCTAHOBKY M BBIUYUCIISTD
3HaYEHUE UCKOMOU BEIUYUHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuem;

— YKa3bIBaThb IIPUHIUIIBL HeﬁCTBHH HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTBZ BCCHI,
TCPMOMETP, AMHAMOMCETP, C006H_18.IOH_II/IGC$I COCYIbI, 6ap0MeTp, pbryar, HOI[BH)KHBIIZ u
HEIO ABUKHBIMN 6J'IOK, HaKJIOHHas IIJIOCKOCTh,

— XapaKTEpU30BaThb IIPHUHIHUIILI JeNCTBUA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIIMCaHHuA (B TOM YUCJIC. MIOJUIMITHUKH, YCTpOﬁCTBO
BOJOIIPOBO/JA, FI/II[paBJ'II/I"IeCKI/II\/’I npecc, MaHOMETP, BBICOTOMED, l'IOpI_HHeBOI\/’I Hacoc,
apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/ILIGCKI/IX SIBIICHUH U HCO6XOI[I/IMBIG
(1)1/13I/IquKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH;,

— TPHUBOJAUTH MPUMEPHI / HAXOJUTh HHOOPMAIUIO O IPUMEpax MPaKTUIECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUI B IOBCEAHEBHOM XKHU3HU U1 00ecreueHus



0€30MMacHOCTH MPH 0OPAIICHUH C PUOOPAMH U TEXHUYECKUMH YCTPONCTBAMU, COXPAHCHHUS
3JI0POBBSI U COOJTIOZICHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH Cpefie;

— OCYUIECTBIATH OTOOP UCTOUHMKOB MH(OopMaIu B ceTu IHTEpHET B COOTBETCTBHUH C
3aJIaHHBIM ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIINXCS 3HAaHUN U MYTEM CpaBHEHUS
Pa3IUYHbIX HCTOYHUKOB BBIAEIATH HHPOPMALINIO, KOTOPAs ABJSETCS MPOTUBOPEUNBOM UIIN
MOJKET OBITh HEIOCTOBEPHOI;

— UCIOJIb30BaTh NP BBINOJHEHUM Y4YE€OHBIX 3a/laHUi HAY4YHO-NIOMYJISIPHYIO JIUTEPATypy
(U3NYIECKOTO COJEpIKAHMs, CIIPABOYHBIE MaTEepHajbl, pecypchl ceTh VHTEpHEeT; BIaleTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WH(GOPMAUK U3 OJHOW 3HAKOBOH
CUCTEMBI B JIPYI'yIO;

— CO3/JaBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC H YCTHBIC COOOIICHNMS Ha OCHOBE 2—3
HMCTOYHUKOB HH(OpMaIuu (GU3NIECKOTO COIePKaHUs, B TOM YKCIIE MyOJIMYHO JeNaTh
KpaTKHe COOOIICHUS O pe3ysIbTaTaxX MPOEKTOB WM YYEOHBIX HCCIICIOBAHUIM; IPU ATOM
TPaMOTHO MCIOJIb30BaTh U3YUYCHHBIN MOHATUHHBIN anmapart Kypca (pU3uKu, COPOBOXKIATh
BBICTYIUICHHE NPE3EHTALUEN;

— TIPY BBITIOJTHEHUH YI€OHBIX MPOEKTOB U MCCIEAOBAHHUH PaCTIPECNIITh 00SI3aHHOCTH B
TpYIIIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJja4aMU, CJIEAUTH 3a BBINIOJJHEHUEM IJIaHA
JIEHUCTBUM, aJIeKBAaTHO OIEHUBATh COOCTBEHHBIN BKJIAJl B IEATEILHOCTD TPYIIIBI; BBI
CTpamBaTh KOMMYHHKATHBHOE B3aMMOJICHICTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

8 KJIACC

[IpenmeTHbIe pe3ybTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y
00yJaroIMXcsi yMEHH:

— HMCIIOJIB30BAaTh IIOHATHA: MacCa U pasMEpbl MOJICKYJI, TCIIJIOBOC JABMXKCHUE aTOMOB U
MOJIEKYJI, arp€raTHbi€ COCTOSHUA BEIICCTBA, KPUCTAIUIMYCCKUE U aMOp(bHBIe TCI1a,
HaCBHIIICHHBINA 1 HeHaCBIHIeHHBIfI rnap, BJIa’)KHOCTb BO3JyXa, TEMIICpaTypa, BHYTPCHHAA
OHEPIu:, TEIUIOBOH JABUTATCIIb, SHGMGHTapHBIfI SHGKTpI/ILIeCKI/Iﬁ 3apsana, SJICKTPHUICCKOC II0JIC,
IIPOBOAHHUKHU U JUDJICKTPUKH, MTOCTOSTHHBIHN SHGKTpI/ILIeCKI/Iﬁ TOK, MAaroHuTHOC I10JIC;

— pa3nuuaTh SABJICHUS (TEIUIOBOE pacllivpeHue/ckaTue, Tersonepenrada, TerioBoe
paBHOBECHE, CMauMBaHKe, KallWJUIAPHBIC SIBJICHUSI, UCTIapEHUE, KOHICHCAIIHs], TIJIaBJICHUE,
KpUCTAIIN3aUs

(oTBepAeBaHme), KUIIEHUE, TeIUIoNepe1ada (TEIIONPOBOHOCTb, KOHBEKIIHS, U3TyUeHHE);
ANIEKTPU3ALIUA TN, B3aUMOJICHCTBHUE 3apsIIOB, NEHCTBUS IEKTPHUUECKOr0 TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOTO TIOJISl HA MPOBOTHUK C
TOKOM, SJIEKTPOMAarHuTHasI MHAYKIUS) TI0 OTMIMCAHUIO UX XapaKTePHBIX CBOIMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PUZNIECKOE SBIICHUE;

— paclo3HaBaTh HNPOSABIICHUC HN3YYCHHBIX (1)I/I3I/III€‘CKI/IX SIBJICHUH B OKpYyKaroneM MHupe,
B TOM 4YHUCIJIC (1)H3I/II-ICCKI/IC SABJICHUS B ITPUPOJAC: IIOBEPXHOCTHOC HATKCHHUEC U KAITUJIJISIPHBIC
SABJICHUA B IPUPOAC, KPUCTAJUIBI B IIPUPOAC, U3ITYICHUC COJ'IHI_[a, 3aMCpP3aHnC BOI[OéMOB,
MOPCKHEC 6pI/I3LI, 06pa30BaHI/Ie POCEIL, TYMaHa, UHE, CHET'a; SJICKTPUUYCCKUC SABJICHUA B
aTMocq)epe, QJICKTPUYCCTBO KHUBBIX OPraHU3MOB; MArHUTHOC IIOJIC 3CMJ'II/I, ,upeﬁ(b IIOJIXO
COB, POJIb MAIrHUTHOTO IIOJIA IS ) KU3HU HA 3CM.II€, MOJIAPHOC CUAHUC, ITPU 3TOM



MIEPEBOANUTH MPAKTHUECKYIO 337a4y B y4eOHYIO0, BBIJICIATh CYILIECTBCHHbIC
CBOMCTBA/IPU3HAKN (DUZUUECKUX SBIICHUI;

— ONMCHIBATh U3yUYCHHBIC CBOMCTBA TeNl M (PU3UYECKHE SIBIICHUS, HCIIOIB3Ys (PU3HUeCKUe
BEITUYHHEI (TeMIIepaTypa, BHYTPSHHSIS SJHEPT U, KOJTMYECTBO TEILIOTHI, Y IEIbHAS
TETIOEMKOCTh BELIECTBA, Y/ACIbHAS TEIUIOTA TUIABJICHUS, Y/ICIbHAS TEIUIOTa
napooOpa3oBaHus, yJeIbHas TEIUIOTa CTOPAHUS TOIUINBA, KOA(M(OHUIIMESHT MOJIE3HOTO
JCWCTBYS TEILIOBOW MAIIMHBI, OTHOCUTEIbHAS BIIAYKHOCThH BO3/yXa, dJICKTPUUCCKUH 3apsi,
CHJIA TOKA, 3JICKTPUYECKOE HANPSHKEHHUE, CONIPOTUBIICHUE TPOBOJHHUKA, YCITHHOE
COTIPOTHBIICHUE BEIIECTBA, PA00Ta M MOUTHOCTB AIEKTPUICCKOTO TOKA); TIPU OIMMCAHUU
MIPABWJIBHO TPAKTOBATH (PU3WUCCKUI CMBICI HCIIOJIb3yEeMBIX BEIMUUH, 0003HAYCHUS U
eIMHUTIBI (PU3UIECKUX BEIIMYUH, HAXOTUTH (DOPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3NICCKYIO
BEITUYHHY C JPYTUMH BEITMIHMHAMH, CTPOUTH IPAPHUKU N3YUCHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEJIIMYNH;

— XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUYECKUE SBIICHUS U MPOIIECCHI, UCTIONIb3Ys
OCHOBHBIE€ MTOJIOKEHUS MOJIEKYJISIPHO-KHHETHIECKON TEOPUHU CTPOSHHUS BEIIEeCTBA, MPUHITUTT
CYIEPIO3UIINH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma
JUTs ydacTKa 1enu, 3akoH J[xoyns JIeHna, 3aKoH cOXpaHeHUs SHEPTHH; TIPU STOM J1aBaTh
CIIOBECHYIO (JOPMYITMPOBKY 3aKOHA U 3alUCHIBATH €0 MATEMAaTHIECKOE BHIPAKEHHUE;

— OOBACHSITD CI)I/ISI/I‘—I@CKI/Ie MpoueCcChbl U CBOMCTBA TCJI, B TOM YUCJIC U B KOHTCKCTC
CUTYallu} MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBJISATH IPUYMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBICHEHHE U3 | - 2 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 1 - 2 u3ydeHHBIX
CBOMCTBA (PU3UUYECKUX SBICHUN, (U3UICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; periaTh
pacy€THbIC 3a1aUu B 2 - 3 AEHCTBUS, UCIIONIB3Ys 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE
(u3nyueckre BeIMYMHBI: Ha OCHOBE aHaJIN3a YCIOBHS 3a/1a4M 3aIIUChIBATh KPAaTKOE YCIOBUE,
BBISIBIISITH HEIOCTATOK JAHHBIX JUIS PEIICHUS 3a/1a4uM, BHIOUpPATh 3aKOHBI U (HOPMYJIbL,
HeoOXoIuMBbIe Ui €€ pelIeHus], IPOBOIUTH PacUEThl U CPAaBHUBATH IOTYY€HHOE 3HAUCHUE
(bu3nyecKoil BEIMYUHBI C U3BECTHBIMU JAHHBIMU;

— pacClioO3HaBaTb HpO6J'ICMI)I, KOTOPBIC MOKHO PEIIMTH IIPU IIOMOIITHN (bI/ISI/I‘IeCKI/IX METOOOB,
HCII0JIB3YA OIMMCAaHWEC UCCIICA0BAHNs, BEIACIIATE ITPOBEPACMOC ITPEATIOIO0KEHUEC, OLICHUBATH
IIPaBHUIIBHOCTD IMOPAAKA IIPOBCACHUA UCCIICAOBaHMsA, A€JIaTh BBIBObI,

— IHPOBOJUTDH OIIBITHI 11O Ha6J'IIOI[eHI/IIO (1)I/ISI/IIIGCKI/IX SIBJICHUHN WU (I)I/ISI/I‘IGCKI/IX CBOMCTB
TCII

(KaHI/IJ'IJ'IHpHLIC SIBJICHUS, 3aBUCUMOCTD OABJICHUA BO3JyXa OT €Iro O6’LéMa, TEMIICPATYPHI;
CKOPOCTH ITpoHecca OCTBIBaHI/IH/HaneBaHI/IH IIpU U3JIYYCHHUU OT IIBETA U3ITY
qalomeﬁ/nornomafomeﬁ MOBEPXHOCTHU; CKOPOCTb UCITAPCHUS BOABI OT TECMIICPATYPbI
JKMJKOCTH U IUIOIIAAM €€ MOBEPXHOCTHU, IJICKTpU3ALIUA TCIT U B3aHMOJICHCTBHUE
QJICKTPUYCCKUX 3apsa10B; B3aHMO/JICHCTBHUE ITIOCTOSHHBIX MAar"auToB, BU3yaJin3dalusd Mar
HUTHBIX II0JIEH ITOCTOSHHBIX MAar"iuToOB; JIECTBHUS MAarHUTHOTO MOJISA Ha IMPOBOJHHUK C
TOKOM, CBOICTBa QJICKTpOMArHura, CBOMCTBaA QJICKTPOABUTATCIIA ITOCTOAHHOTO TOKa)Z
(I)OpMy.]'II/IpOBaTB MMPOBEPSACMBIC ITPEATIOJIOKCHN A, CO6I/IpaTL YCTAaHOBKY U3 IIPEIJIOKCHHOTO
O60py,[[OBaHI/I$I; OIIMCBhIBAThb X0/ OIIbITA U q)OpMy.TII/IpOBaTL BBIBOJbI,

— BBIIOJHATH NPAMBIC U3BMCPCHUA TCMIICPATYPHI, OTHOCHUTEIIbHOM BIaKHOCTHU BO3yXa,
CHJIbI TOKA, HAIIPAKCHUA C UCIIOJIB30BAHUECM aHAJIOTOBBIX HpI/I60pOB n JaTYNKOB



(U3NYECKUX BEIMYUH; CPABHUBATH PE3YJITAThl H3MEPEHUI C YUETOM 3aJaHHOU
a0COJIIOTHON TIOTPEIIHOCTH;

— TIPOBOJMTH UCCIEIOBAHNE 3aBUCUMOCTH OJTHOW (PU3NUECKOMN BETUUMHBI OT APYrOH C
HCII0JIb30BAHNEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHBIIEHUS IPOBOIHUKA OT €r0
JUIMHBI, IIJI0IIAIN IOTIEPEYHOTO CEYEHUS U YAECIBHOTO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHMKA; CHJIBI TOKA, UAYLIEr0 Yepe3 IPOBOJIHUK, OT HAIPSKEHUS Ha IIPOBOHUKE;
UCCIIEZIOBAHUE MOCIIEI0BATEIBHOIO U N1aPAIUIEIBHOIO COEIMHEHUN IPOBOJHUKOB):
IJIaHUPOBATh MCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBINIOJIHATH U3MEPEHMUS, CIEAYS
MIPEI0KEHHOMY IIaHy, (PMKCUPOBATh PE3YJIbTAThl IOJYY€HHOM 3aBUCUMOCTH B BUJIE
TabIUI ¥ TpaQUKOB, J1€1aTh BHIBOJIBI 110 PE3Yy/IbTaTaM HCCIIEIOBAHUS;

— MPOBOAUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETNYHH (yIebHAas TEMI0EMKOCTh
BEIECTBA, COIPOTUBIIEHUE MTPOBOAHNKA, pab0Ta U MOIIIHOCTH JEKTPUUYECKOTO TOKA):
IJIAaHUPOBATh U3MEPEHUs1, COOMPATh HIKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAYS IPEIo
KEHHOW MHCTPYKIUH, ¥ BHIYUCIISATH 3HAYEHHE BEJTMUNHBI;

— coOmroAaTh npaBuiia TEXHUKH 0€30MacHOCTH IIpU paboTe ¢ 1a00opaTOPHBIM
000pyI0BaHHEM;

— XapaKTCpHU30BaTh NPHUHIHUIILI HeﬁCTBHﬂ HN3YYCHHBIX HpI/I60pOB " TEXHUYCCKUX
YCTPOWCTB C OMOPOM HA WX OMKCAaHUS (B TOM YHCIIE: CHCTEMa OTOTUICHHUS JIOMOB,
TUTPOMETD, MapoBasi TypOHHA, aMIIEPMETP, BOJbTMETP, CUETUHUK DIIEKTPUUECKON SHEPTHUH,
AIIEKTPOOCBETUTEIIbHBIE TTPHOOPHI, HArPEBATEIBHBIE AIEKTPONIPHUOOPHI (MIPUMEPHI),
AIIEKTPUUYECKHIE TIPEIOXPAHUTEIH; JIICKTPOMATrHUT, AJIEKTPOIBUTATEIh IOCTOSTHHOTO TOKA),
WCTIOJIb3Ys 3HAHKSI O CBOMCTBAaX (PM3MUECKUX SIBICHUH M HEOOXOAUMBIC (PHU3NICCKUE
3aKOHOMEPHOCTH;

— Ppacro3HaBaTh MPOCThIC TEXHHUECKUE YCTPOUCTBA M M3MEPHTEIBHBIC TPHOOPHI TIO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (SKUAKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATENIb BHYTPEHHETO CrOPaHHMs, JJICKTPOCKOIIL, PEOCTaT); COCTABIIATH CXEMBbI
AIIEKTPUUYECKHX IIeTIeH C IMOCIIEA0BATESIBLHBIM H MAPaJLICIIbHBIM COCTMHEHUEM 3JIEMEHTOB,
pasznuyasi ycIOBHbIC 0003HAYCHUS 3JICMEHTOB JICKTPHUYCCKHX IICTICH;

— MPUBOJUTH MPUMEPHI/HAXOJUTh UHPOPMALIHIO O IPUMEpaxX MPAKTHYECKOTO
WCIO0JIb30BaHUs (PU3MYECKUX 3HAHUN B MIOBCETHEBHOM KU3HU sl 0OecrieueHus
0€30MacHOCTH MPH 00paleHHH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPONCTBAMU,
COXPaHEHHUS 370POBbS U COOIIOACHUS HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaroIen
cpene;

— OCYIIECTBJIATh TMOUCK HHPOpMauK  (PU3MUECKOTO COJACp)KaHUS B  CETH
HNHTepHeT, HA OCHOBE HMMEIOLIMUXCS 3HAHUM W MYTEM CPaBHEHHUS JOMNOJHUTEIbHBIX
HMCTOYHUKOB BBIAETATH WH(GOPMAIIMIO, KOTOpasi SBISIETCS MPOTUBOPEUYUBON MIIM MOYXKET
OBITh HETOCTOBEPHOIA;

— HCIIOJIb30BaTh NPH BHIMOJIHEHUH Y4eOHBIX 331aHUIl HAyYHO-TIOMYJISPHYIO JINTEPATypy
(bu3nYecKoro cofep kaHus, CIpaBOYHbIe MaTepHalibl, pecypchl ceTH MHTepHeT; BlIaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CHCTEMBI B IpYIyIO;

— CO3JaBaThb COOCTBEHHbBIEC MMCbMEHHBIE U KpaTKHUC YCTHBIC COO6H.[CHI/I$I, 060611_[3.}1
HH(bOpMaHI/IIO N3 HCCKOJIbKUX UCTOYHHUKOB (I)I/ISI/I‘-IGCKOTO COJCpIKaHud, B TOM YHUCJIC



MyOJIMYHO TPEACTABIATH PE3YJIbTAThl MPOSKTHOM UM MCCIIEI0BATEIILCKOM I TEIbHOCTH;
P 3TOM I'PAMOTHO HMCIIOJIB30BaTh N3yYCHHBII MOHATUHHBIN ammapar Kypca (Gpu3nukw,
COIIPOBOXKIATh BBICTYIUICHUE IIPE3CHTALUCH;

— TIpU BBITIOJHEHUU YY€OHBIX TPOEKTOB U MCCIIEIOBAaHUN (PU3UUECKUX IPOIIECCOB
pacripenenats 00s3aHHOCTH B TPYIINIE B COOTBETCTBUH C TIOCTABJICHHBIMH 33/1a4aMH,
CJIEIUTH 3a BBINIOJHEHUEM IUIaHA IEHCTBUM U KOPPEKTUPOBATh €T0, aICKBaTHO OLICHUBATh
COOCTBEHHBIN BKJIaJl B ACATEIBHOCTD TPYIIIBI; BRICTPAaNBAaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, TPOSIBIISISI TOTOBHOCTH pa3pemaTs KOH(IUKTHI.

9 KUIIACC

[IpenmeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y
oOyuarouuxcs yMeHH:

— HCIIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MAaTEpHUAIbHAs TOUYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO ABWKEHUS, Aeopmarust (yrpyras, miacTH4ecKas),
TPEHUE, [IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD M IEPErPy3KH; LEHTP TSKECTH;
a0COTIOTHO TBEP/IOE TEJO, HEHTP TSHKECTH TBEPJIOTO Tejla, paBHOBECHE; MEXaHUUECKUE
KoJieOaHus U BOJIHBL, 3BYK, MH(Pa3BYK U YIbTPa3BYK; AEKTPOMAarHUTHbIE BOJHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS 1
MoTJIoeHus; anb(da, 6eTa u raMMa-u3IydeHusl, U30TOIbI, SAepHAs SHEPIeTHKa,

— pasnuyaTh sIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUYKEHUE, CBOOOTHOE MAJICHUE TEJl, PABHOMEPHOE
JIBYDKEHUE TT0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJI, PEaKTUBHOE JIBIKEHHE, KOJIeOaTeIbHOE
JBYDKEHUE (3aTyXarOIUe U BEIHY)KJICHHBIC KOJIeOaH s ), pE30HAHC, BOJTHOBOE JBIKEHHE,
OTpaKeHHE 3BYKa, MPSMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U TIPETIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKECHUE CBETA, Pa3JIoKEHUE OEJIOTO CBETa B CIIEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX IIBETOB, TUCIIEPCHS CBETA, ECTECTBCHHAS PAIIOAKTUBHOCTD,
BO3HUKHOBCHHUE JINHEHYATOTO CIIEKTPA U3ITYYCHHS ) TI0 OMTUCAHUIO UX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PH3UUECKOE SBIICHNUE;

— pacro3HaBaTh MPOSBIEHUE H3YYECHHBIX (DU3MUECKUX SIBJICHUI B OKPY)KAIOIIEM MUPE
(B TOM yHcIne pU3nYEecKUe SIBJICHUS B IPUPOIE: IPUIUBBI U OTIUBBI, TBUKCHHE IIJIAHET
CoHEeYHOM CUCTEMBI, PEaKTUBHOE ABMKEHUE )KHBBIX OPTaHU3MOB, BOCTIPUSATUE 3BYKOB
KUBOTHBIMU, 3€MJIETPSICEHHE, CEICMUYECKHE BOJIHBI, IIyHAMHU, X0, [IBETA T€J, ONTHYECKHE
SIBJIICHUSA B MIPUPOJIe, OMOIOTHYECKOE IeHCTBUE BUANMOTO, YIbTPa(hHuOIETOBOTO U PEHT
TE€HOBCKOTO M3JIy4eHUi; €CTeCTBEHHBIN paJlo0aKTUBHBIN (POH, KOCMUYECKUE JTY4H,
PaAMoOaKTUBHOE U3JIy4€HHUE TPUPOIHBIX MUHEPAJIOB; ICHCTBUE PAIMOAKTHUBHBIX M3ITyUYCHUN
Ha OpPraHH3M 4YeJIOBeKa), IPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (PU3NYECKUX SBIICHHUIA,

— OIIMCBIBATb U3YYCHHBIC CBOMCTBA T€I U (I)I/ISI/I‘IGCKI/IG SABJICHUS, UCIIOJIB3YS (1)I/I3I/I‘leCKI/Ie
BCIIMYHHBI (CpC,[[H?ISI U MI'HOBCHHAsI CKOPOCTH TCJIa IpU HCPABHOMEPHOM JIBUKCHHUU,
YCKOPCHHUEC, NNEPEMEIICHULC, ITYTh, YTJIOBASA CKOPOCTb, CHUJIa TPCHU:, CUJIa YIIPYTI'OCTH, CHUJIa
TAKECTHU, YCKOPCHUC CB060I[H01"0 naacHus, BEC TClla, UMITYJIbC TCJId, UMITYJILC CUJIbI,
MEXaHHUYCCKasi pa60Ta 1 MOIIIHOCTB, NOTCHOHUAJIbHAA SHCPIrUd TCJa, MIOAHATOIO Hall
MOBCPXHOCTBIO 3€MJIU, TIOTCHIHAJIbHAA SHECPTUA CcKaToM MPYXHUHbI, KHHCTUYCCKAA DOHCPIus,
MOJIHAA MCXaHUYCCKasA SHCPIrus, I€pruoa U 4aCToTa KOJ’IC63HPII>1, JUIMHA BOJIHBI, TPOMKOCTD
3BYKa U BbICOTA TOHA, CKOPOCTH CBCTA, NOKA3aTCJIb MIPCIIOMIICHUSA CpCIIBI); IIpu OIMUCaAHUN



MPAaBUJILHO TPAKTOBATh (PM3UUCCKUIN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHHS U
CIMHUIIBI PU3UUCCKUX BEIIMYMH, HAXOIUTh ()OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3HUECKYIO
BEJIMUUHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IPadUKU U3yUCHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIINYNH;

— XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUYECKUE SBICHUS U MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYIIEPIIO3UIINH CHIL,
MIPUHIIUATI OTHOCUTENBHOCTH [ anmuses, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBI OTPAKECHUS U MPETOMIICHHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO U MAaCCOBOTO
YHCeIl IPH SJICPHBIX PEAKIUAX; IIPH TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMUCBHIBATh €0 MaTEeMAaTUYECKOE BHIPAKEHHE;

— 00BACHATH (PU3NYECKUE TPOLECCH M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTYallMl MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB ¢ OMOPOi Ha 2—3 W3Y4YEHHBIX
CBOMCTBA (PU3NYECKUX SBICHUM, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemaTh pacy€THbIE 3a7auu (ONUparoIIrecs Ha CUCTEMY U3 2— 3 ypaBHEHHI),
WCIIOJIb3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBaIOIINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCIIOBHUS 3a/1a4M 3alHMChIBATh KPaTKOE yCIOBUE, BBISBIATH HEIOCTAIOIINE WU N30BITOYHbIE
JTaHHbIE, BBIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JJIsl PELIECHUS, IPOBOIUTH PACUEThI
Y OLICHHUBATh PEATTMCTUYHOCTD MOTYYEHHOTO 3HaYeHUS GU3NYECKON BETNUHHBI;

— pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIH (PU3HUUECKUX METOIOB;
HCIOJIb3YS OMKMCAaHNE UCCIIEJOBAHMUS, BBIACTATH MPOBEPSIEMOE MIPENOI0KEHNE, OLIEHUBATh
MPaBUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEOBAHMS, JIENIaTh BBIBOJIbI, HHTEPIIPETUPOBATD
pe3ynbTaThl HAOMIOIEHUH U OIBITOB;

— TMPOBOJUTH OMBITHI MO HAOMIONECHUIO (PU3NYECKUX SIBICHUM MM (PU3NYECKUX CBOWCTB
Ten (M3ydeHwe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPruu; 3aBUCUMOCTH
nepuoja KoieOaHU MpPY>KWUHHOTO MasiTHUKAa OT MAaccChl Tpy3a M KECTKOCTU MPYKHUHBI U
HE3aBHCHUMOCTh OT aMIUIMTYAbl MaJbIX KoJeOaHuM; NpSIMOJIMHEHHOE paclpocTpaHeHUe
CBETa, pa3JioKeHHWE OeJIoro CcBeTa B CHEKTpP; M3YYCHHE CBOWCTB M300paKeHUs B
IJIOCKOM 3€pKajie M CBOWCTB M300pa)keHUs MpeaMeTa B coOHMparolell JInH3e; HaOtoIeHue
CIUIOIIHBIX M JTMHEUYAThIX CIEKTPOB M3IIyUEHHs): CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000PYAOBAHUS;, OMUCKHIBATH XOJ] OMBITA U €r0 Pe3yNbTaThl, (popmynu

POBATb BbIBO/JbI;

— MPOBOJHTH NMPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIPEIEIISIS CPEaHee
3HAYEHHE U3MEPSIEMOil BeIMUNHBI ((POKYCHOE PACCTOSHUE COOMPAIOIIEH JIMH3bI);
000CHOBBIBATh BHIOOD CHIOCO0A U3MEPEHMSI/U3MEPUTEIBHOTO NPHOOPA;

—  TPOBOAMTH  MHCCIEJOBAHHUE  3aBUCUMOCTEH  (U3UYECKUX  BEJIUYMH  C
UCTOJb30BAHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTh IIYyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JBIJKEHMM 0€3 HayalbHOW CKOPOCTH; TMepHoja KoJieOaHui
MaTeMaTH4YEeCKOTO MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPaXKEHHUsS CBETa OT
yrila maJeHust U yria MpejoMJIeHHs OT yrja NajeHus): MJIaHUpPOBaTh MCCIIEOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (UKCHpPOBATh pE3yJIbTaThl MOJTy4YE€HHOU
3aBHCUMOCTH (PU3MUYECKMX BETUYMH B BUAE TaONUIl U Tpa(uKOB, JIeaTh BBHIBOJBI IO
pe3yibpTaTaM MCCIEN0BAHNS;



— TIPOBOJMTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITHMUUH (CPEIHSSI CKOPOCTh U
YCKOPEHHUE TeJia MPH PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO MaACHUs,
KECTKOCTH MPYKUHBI, KO3(PPUIUEHT TpeHUSs CKOJIbKEHNUS, MEXaHW4YecKas padoTa u
MOIITHOCTh, YaCTOTA U MEPHOJ] KOJIeOaHU MaTeMaTHYECKOTO U MPYKHMHHOTO MAasSTHUKOB,
OTITUYECKasi CHJIa COOMpArOIei IMH3BI, PaAHOAKTHBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS;
COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIONHATH U3MEPEHUS, CIETys
MPEUI0KEHHONW MHCTPYKIIUH; BBIYHCIISITh 3HAYCHNE BETMIUHBI U aHATH3UPOBATH
MOJTy4eHHBIE PE3YNIBTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHHIA;

— co0moaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

—_— pa3nnanb OCHOBHBIC HpI/ISHaKI/I I/ISy‘IGHHI)IX (i)I/ISI/ILIeCKI/IX MOHGHCfIZ MaTepI/IaJ'II:HaH
TOYKa, a0COTIOTHO TBEPAOE TEJIO, TOUCUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHETapHasi MOJIETb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO SI/Ipa;

— XapakTepu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOICTB C ONOPO Ha UX OMHCAHUS (B TOM YHCIIE: CIIUAOMETP, JATUYMKHU MOJIOKEHUS,
paccTOSIHUS U YCKOPEHMUsI, paKeTa, 3X0JI0T, OYKH, IepUCcKoI, poToanmnapar, ONTHIECKHEe
CBETOBO/IbI, CIEKTPOCKOII, I03UMETP, KaMmepa BuibcoHa), HCHONb3ys 3HAHUS O CBOICTBAaX
(bu3nyecKux sIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

— WCIOJIb30BaTh CXEMbI M CXeMAaTUYHBIC PUCYHKH U3yUEHHBIX TEXHUYCCKHX YCTPOUCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH Yy4eOHO-
MPaKTUYECKUX 3a7a4; ONTHYECKHUE CXEMBbI JIJIsl IOCTPOEHUS N300pakeHUH B TNIOCKOM
3epKajie U coouparomieit JmH3e;

— TPUBOJUTH MPUMEPHI/HAXOJUTh HHPOPMALIHIO O IPUMEpaxX MPAKTHUYECKOTO
WCIO0JIb30BaHUS (PU3MUECKUX 3HAHUI B TIOBCETHEBHOM KU3HU 11 00ecreueHus
0€30MacHOCTH NP 00paleHNH ¢ TPUOOpaMU U TEXHUUECKUMH YCTPONCTBaMH,
COXPAaHEHHUS 37I0POBbS U COOIIOACHUS HOPM IKOJIOTUYECKOTO MMOBEACHUS B OKpYKaroIen
cpene;

— OCYIIECTBIATh NOUCK HHPOPMAIMK (PU3NUECKOTO coJiep>KaHus B ceTh MHTepHeT,
CaMOCTOSITENIBHO (OPMYIHPYS TOUCKOBBIN 3aIIPOC, HAXOAUTH MYTH ONpeAeICHUS
JOCTOBEPHOCTH MOJY4€HHON MH(POPMAIIH Ha OCHOBE UMEIOIIUXCSA 3HAHUM U JIOTIOTHUTEINb
HBIX UCTOYHUKOB;

— HCIOJIb30BaTh MIPH BHITIOJHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JTUTEPATypy
(bu3MUECKOTO CoJIep>KaHusl, CIIPAaBOYHbIE MaTepHAalIbl, pecypchl cetu HTepHeT; BIaieTh
npuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus HHPOPMAITMHN U3 OJHON 3HAKOBOI
CHUCTEMBI B IpYTyIO;

— CO3J1aBaThb COOCTBEHHBIE MMCHMEHHBIC U YCTHBIC COO6H_IGHI/I$I Ha OCHOBC I/IH(i)OpMaLII/II/I
N3 HCCKOJIBKMX HCTOYHHUKOB (1)I/I3I/I‘IGCKOI"O COACPIKAHUA, Hy6J’II/I‘-IHO MMpEaACTaBJIATb
PE3YyIbTATHI HpOCKTHOﬁ WM UCCIEI0BATEIbCKON ACATCIIBHOCTH, ITPU 3TOM I'PaMOTHO
HCIIOJIb30BATh I/I3y‘IeHHBII>’I MOHATUMHBIN arrmapar u3y4yacMoro pasacia (1)I/I3I/II(I/I 151
COIIPOBOKAATH BBICTYIINICHUC HpCSCHTaHHCﬁ C y‘-IéTOM 0COOEHHOCTEH aAyJuTOpUH
CBCPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

(c yuetrom paboueil mporpamMMmbl BOCIHMTAHHS M MPUMEHEHHS 00OpYJOBaHHUsS LEHTPOB
00pa3oBaHUsl ECTECTBCHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBieHHOCTel «Touka

poctay )
7 knace (2 4 B Hemeso; Beero 68 u)
Pasznen Kosmmuect [Kommuect [Yuer [IpakTrueckue u Vcrionp30Banue
BO YacOB [BO paboueii nmabopaTopHbIe paboThl [HU(PPOBOrO U
KOHTpPOJIb |IPOTrpamMMBbl aHaJIOrOBOTO
HBIX pa0OT BOCIIUTAHU 000pyI0BaHUS LIEHTpA
51 €CTECTBEHHOHAY4YHOU
1%
TEXHOJIOTHYECK
OH HaIpaBJICHHOCTEN
«Touka pocra»
dusnka u |2 Ypox JlaBGoparopHast KomruiekT nocynsl u
buznveckue moAroToBk |pabora 000pyTOBaHUS TSI
METO/IbI u nereif k. (<OTPENIENCHNE UECHBl  |yyeHpuecKnx
U3yYeHUS neiicTuam  [ACICHAA OIBITOB
[IPUPO/IBI B YCIIOBHSIX E;ﬁg}())ﬁ;ianoro
Pa3IM4HOTO
pona
Ype3BbIYAI
HBIX
CUTYalU.
JleHn
COJINJAPHO
CTH B O0phOE
C TEPPOPU3M
OM.
MonekynsipH (6 1 Bcemupusr  JlaboparopHas Habop Ten pasHoit
as (1)1/13]/11(3 u 1%t JI€Hb pa60Ta «I/I3MepeHne MacCcChl,
TepMOIMHAM MaTeMaTuk |[Pa3MEPOB MaJbIX DIIEKTPOHHBIE BECHI
KA - TEI.
MexnyHap
OJHBIN JICHb
TosiepanTH
OCTH.

MexaHnka




1. Bzan
MOJIENC
TBUC TC
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[enb
poccHiicko
1 HayKH.

JlaboparopHast
paborta
«3mepenune maccel
TEJa Ha BECax».
JlaboparopHnast
pabota
«3mepenue
o0beMa Ten».
Jlaboparopnast
paboTta
«Onpenenenue
TUIOTHOCTH
BEIIECTBA TBEPJIOTO
Tenay.
JlaboparopHnast
paboTta
«I"panynpoBanue
NPYXUHBI U
U3MEepeHne

CUJI TUHAMOMETPOM»

Jlabopamopnas
paboma «llpasuna
CILOJHCEHUS

cuny
Jlabopamopnas
paboma
«H3mepenue
3a8UcCUMOCmU CUTIbL
ynpyzocmu  om
Odepopmayuu
APYAHCUHDBL»

ObopynoBanue st
1a00paTOPHBIX
pabot u
YYCHUYECKUX
ONbITOB (Ha Oaze
KOMILJICKTOB ISt
OI'D, nmpu HaIM4UK)

2. JaBi
C€HHE
TBEPABIX
TE,
JKUJIKOCTEN
H Ta30B
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Jenn
Poxnenus
H.B.
Kypuarosa,
H.H.
bekerosa

JlaGoparopnas padota
«Omnpenenenue
BBITAJIKUBAIOIICH
cuiibly JlaGopaTopHast
pabota «BpisicHeHue
YCJIOBHIA TUIaBaHUS
TEID)

O6opynoBanue st
71a00paTOPHBIX
padot u
YUEHUYECKUX
OmBITOB (Ha Oa3ze
KOMILJICKTOB ISt
OI'D, npu
HaJIU4MH ),
na0opaTOpHBIN
KOMILJIEKT 110
MeXaHUKe,
JIEMOHCTPAI[HOHHOE
BeJIepKO Apxumena




3. Pabora | 15 1 Anpenb JIaboparopnas padota | O6opynoBaHue s
Y MOITHOCTb. — «BolsicHeHUe yCIoBHs | Ta0OPATOPHBIX
DHeprusl. JleHb paBHOBECHS pbIUaray. | pabot u
namsT{ JlaboparopHas paboTa | y4EHUUECKUX
KEPTB «Omnpenenenue KIIJ[ | onbrtoB (Ha 6aze
YepHOOBLIA| TpH MOABEME TEJA 0 | KOMILICKTOB JIIst
HAaKJIOHHOMN OI'D, npu
IIJIOCKOCTH HaJIU4un),
Jlabopamopnas n1abopaTopHbII
paboma «H3yuenue KOMILJICKT T10
NOOBUICHBIX U MEXaHHKE
HEeNnoOBUNHCHBIX
O10K08»
Peseps 2 [ToBTOpEHUE )i
BpeMEHU 0000111eHNE
Bcero 68 4 (6 %)
8 kuacc (2 4 B Hexe110; Beero 68 )
Paznen Komnuect| Komuu | Yuer [IpakTyeckue u Hcnons3oBanue
BO 4acoB | €CTBO | paboueil | mabopatopHbie pabOThl | TU(POBOTO u
(mpebosanue KOHTp | IIporpamMmm aHaJIOTOBOTO
DI ocC) (mpebosa
OJIBHBI | BI 000pyI0BaHUs IICHTPA
Z)u; 00) X BOCTIMTaH €CTECTBEHHOHAYYHOH 1
pabot | us TEXHOJIOTHYECKO
(He (mpebosa 1 HaIrpaBJICHHOCTEH
Gonee | HE «Touka poctay /
10% DIocC, JIETCKOTO TEXHOTIapKa
om yuumolea «KBantopuym»
obugez em (mpebosanue DIOC
’ npozcpamm 2021)
obven |V WKOIbL)
a
yacos)

MonekynsipHas Gpu3uKa 1 TEPMOAUHAMHKA




1. TemnoBsie
SIBJICHUS

24

Ypok
MOATOTOB
KU JeTel K
JCHCTBUSA
M B
YCIOBUAX
pa3iauvHO

ro poga
Ype3BbIUa
UHEBIX

CUTyalluil

JeHb
conuaapH
OCTH B
6oprde ¢
TeppopH3
MOM.

JlaGopaTtopHas pabora
«CpaBHEHUE  KOJHMYCCTB
TEIUIOTHI TPU CMEIIMBAHUN
BOJBI pas3Hoi
TEMIIEPaTyPhI».
JlaGopartopHas pabota
«3mepenne YAEIbHOU
TEIMIOEMKOCTH  TBEPJIOTO
TeNnay.

JlaGopaTtopHas paboTa
«3mepenne BJIAJKHOC
BO3JIyXa»

Jlemoncmpayus
«H3menenue

memnepamypuly

Jlemoncmpayus
«H3menenue eHympenHell
oHepeuu mena npu mpeHuu
u yoapey

Jlemoncmpayus
«lloenowenue ceemoasoii
oHepeUu»

Jlabopamopnas paboma
«Onpeoenenue yoeabHOU
MENIombl NAAGAEHUS TbOA»

Jlemoncmpayus
«Hcnapenue cnupmay

O6opynoBaHue VTS
J1a00paTOPHBIX PabOT U
YYCHUYECKUX  OIBITOB
(Ha 0a3e KOMIUICKTOB
JUIsL oro, pu
HaJIM4Y¥H ), KOMIUIEKT 10
MOJICKYJISIpHOH (hu3uKe,
yugposoii oamuux
memnepamypul

JlabopamopHhuviii
mepmomemp,  OAMUUK
memnepamypul

oamuyux memnepamypol,
oge oocku, 0ge
CBUHL0BbIE

NIACTMUHKU,
MOJIOMOK

nBa JaTYAKa
memnepamypul,  1aMnd,
aucm 6enou u YépHou
oymazu, cxomu

damuux memnepamypbi,
Kajiopumemp, cocyo ¢
Marnwumit b0oOM, cocyo
C 8000, 21eKMPOHHbLE
6ecol

damuux memnepamypeol,
npooOuUpKa, TUCMOUKU
Oymazu, pe3uHKuy, pasHvie
cnupmul

Lemoncmpayus

oamyux

«H3yuenue npoyecca Kunenust| memnepamypbol,

800b1»

wmamug
VHUBEPCATbHBIL, KOAOA
CMEKIAHHAS,
CRUPMOBKA,
NOBAPEHHASL COMlb

SHCKTp OJMHaMHKa




1. 27 Bcemupn | Jlabopatopnas pabota ObopynoBanue aist
DNEeKTpUIECK BIA NEHD «COOopKa AJIEKTPHUECKOM J1a00paTOPHBIX padOT
He SIBICHUS MaremaTu | LEMH M U3MEPEHUE CHUIIbI Y YYCHUYECKUX
- TOKA B €€ pa3IUYHBIX ombITOB (Ha Oaze
y4acTKax». kominiekToB mist OI'D,
Mexnyna | JlabopatopHas  pabota MIpU HAJTMYUH),
POIHBII «M3mepeHne HaNpsHKEHUS KOMILIEKT 10
JIEHb Ha PAa3JIMYHBIX YYacCTKax ANEKTPOJMHAMHUKE,
3JIEKTPUYECKOMN LIETTN». Jamuux moka,
Tonepant | JlaGoparopuas pabora | damuux HanPA’CEHUs.
HOCTH. «PerynupoBaHue cUiIbl TOKa
peocTaTom.
JlaGopaTtopHas pabota
«3mepenue
COIIPOTHUBJICHUS
MIPOBOJTHUKA MTPU ITOMOIIN
amrepMerpa u
BOJIETMETPA».
JlaGopartopHas pabota
«3MmepeHre MOUIIHOCTH U
paboTHI TOKa B
3JIEKTPUYECKON JTamIie.
O0amyux moxa, Oamuyux
Jlemoncmpayus
HAanpsicenus,
«Hccreoosanue  3a8ucumo
pesucmop, peocmam,
cmu  cunbl  moxka 8
UCTMOYHUK — NUMAHUS,
NPOBOOHUKE om
KOMNIeKm
HAaNPSIICEHUsLY
npoeo0o0s, Koy
2. 6 JleHb JlaGopaTtopHas pabora | OGopynoBanue s
MarauTHbIE poccuiick | «3ydeHne SIeKTpHYEcKoro | JabopaTOpHBIX paboT
SIBTICHUSA O HAyKU. | IBUTATEIS MOCTOSIHHOTO | Y Y4YCHHYIECKHUX
TOKAM. ombsITOB  (Ha  0Oase
KOMITJICKTOB JUTS
OI'D, pu HATUYHH ),
puoop TUTS
JIEMOHCTPAIUH
MAaTrHUTHBIX TOJIeH
0amuyux  MAacHUmMHO20
Lemoncmpayus

«H&mepemte nojiAa
NOCMOAHHO20 MazHuma»

Lemoncmpayus
«H3mepenue
noisl BOKpYye NPOBOOHUKA C
MOKOMY»

MACHUNTHO20

noJiA, NOCMOSIHHbIU
MA2HUM NONO0COBOLL

oamuyux  MA2HUMHOZ2(
noJis, 06a wmamuea,

KomnJjiekm I’lp080()08,

UCMOYHUK MOKA, K4




3.CseroBeic | 9 1 JeHb JlabopartopHast pabora | OOopynoBanue IS
SIBIICHUS Poxnenu 5| «[lonyyenne n3o0paxeHus ¢ | 1abOpaTOPHBIX padoT
n.B. IMOMOIIb cobuparomiei | u YYEHUYECKUX
KypuaroB | nuu3bI». omeiToB  (Ha  Oase
a, H.H. KOMIIJICKTOB it
bekerosa OI'D, npu HaIM4uM),
KOMILJIEKT IO ONTHKE
Pe3seps 2 [ToBTOpeHue u 00001IIeHNE
Bcero 68 6 (9%)
9 kaacce (3 4 B Hezedr0; Beero 99 yaca)
Paznen Konuuecr | Komny | Yuer IIpakTnueckue Hcnonp3oBanue
BO 4aCOB | €cTBO | paboueil | naGopaTopHble paGOTHI nudpoBoro u
KOHTp | HPOrpamMm AHAJIOTOBOI'O
OJIIbHBI | bl 000pyT0OBaHUS LIEHTPA
X BOCIIMTaH €CTECTBEHHOHAYYHOU |
pabor | Uf TEXHOJIOTUYEC
KO HaIlpaBJIEHHOCTEN
«Touka pocta»
MexaHuveckue siBIEHUS
1.3akoHbI 38 2 Ypoxk JlabopaTopnas pabota O6opynoBanne ams
B3aUMOJICHCT noaroroB | «MccrnenoBanue JabopaTOPHBIX padboT
BUS u KU JeTell K | paBHOYCKOPEHHOI'O IBUXKEHUS | U YUCHHYECKUX
TIBIOKCHHUS neiicTBUs | 0e3 HavaahbHON CKOPOCTH. ombiToB  (Ha  ©Oase
Ten M B JlaGopaTopHast paborta KOMILIIEKTOB JUISL
ycroBusax | «3MepeHune yCKopeHus OI'D, mpu HaTU9IHM),
pa3IMYHO | CBOOOJHOTO MAaJeHUS C KOMILJIEKT o
ro poza HOMOIIBIO MasITHUKAY. MEXaHUKe
9Ype3BbIYa
HHBIX Jlabopamopnas  paboma
CUTYalWH | «[Hzyuenue 08udICeHUs Oepessinnbiii GPYCOK,
. mena npu Oeucmseuu Cuibl Habop 2py306,
Henb mpenus MexaHuueckast
conmuIapH CKambsl, OUHAMO
OCTH B memp.
ooproe ¢
TeppopH3

MOM.




2.Mexanuue
CKHE
KojeOaHus U
BOJIHEL.

3BYK.

12

BceemupH b1t
JEHb

MaréMaTu KHu.

MexnyHa
PpOAHBIN AEHb
Tonepant
HOCTH.

JlaGopaTtopnas paGora
«HccnenoBanue
3aBHCHMOCTH TIEPHO/IA U
YaCTOTHI CBOOOTHBIX
KoJIeOaHU i MasTHUKA OT
JJIMHBI €0 HUTU»

Lemoncmpayuu «Konebamnust
HUMSIHO20 MASIMHUKA U
€80000HbLE KOACOAHUS 2PY3a
HA NPYIHCUHEY

Jlemoncmpayuu « 3yuenue
Konebanuil 2py3a Ha
npysCcUHe»

Jlemoncmpayuu « 3yuenue
KOLeOaHuli HUMAHO20
MAAMHUKA»

O6opynoBaHue st
J1a00paTOPHBIX padbOT
1 YYCHHUECKHX
ombITOB (Ha Oaze
KOMITJICKTOB TSI
OI'D, mpu HaIUYUH),
puoop st
JIEMOHCTPAITAH
KOJICOaHMH, TaTIHK
MOCTPOCHUS
TPAEKTOPHU
JABUXXCHUS 110 OCHU
X,Y,Z

oamuux

YCKOpenus,
wWmamug ¢
Kpenesicom, Habop
2py308, HUMb, HADOP
NPYIICUH

KoMnvlomep,
oamyux
YCKOpenusl,
wmamus c
Kpenesicom, Habop
NpYIUCUH pa3 HOU
acécmrocmu,
Habop 2py308 no
100 2.

KoMnblomep, 0amuux
YCKOpeHus, 2py3 ¢
KDIOYKOM, 1€2Kas U
Hepacmsicumast
HUMb,

pyremKa

DNeKTpOTUHAMIKA




OnekTpomar | 22 1 Jenb JlaGopaTtopHas OGopynoBanue s
HUTHOE T10JIE poccuiick oii | pabora  «l3yueHue J1a00paTOPHBIX
HaYKH. SIBJICHUS pabor u
Pa6otel [I.M. | anekTpomMarHuTHON YYECHUYECKUX
S]01104KOB a WUHIYKITAN ombITOB (Ha 0Oase
JlaGopaTtopHas padora KOMILICKTOB VTS
«Ha6mrogenune cruromnoro u | OI'D, npu
JTMHEHYATBIX CIICKTPOB HAJIUYMH ),
UCITYCKaHHUS » KOMILJIEKT 1O
AIIEKTPOJMHAMUKE
Lemoncmpayus «Aenenue
INEKMPOMASHUMHOLL oamuux
UHOYKYULUY HAanpsicens,
Jemoncmpayusa coneHouo,
«H3mepenue xapakxmepucmuk | NOCMOAHHbIIL
nepemenHHo20 moxKay NONOCOBOU  MA2HUM,
mpyoxa [1BX,
KOMNLEKM NPo80008
08YXKAHAbHAS
npucmasKka-
ocyunrozpag,
38YK0BOLL 2eHepamop,
HAbop nNpoe0008
KBanroBas ¢usuka
CrpocHue 15 1 enn JlabGopaTopnas padora OO6opymoBaHue IS
atomMa Wu Poxnenus «/3MepeHre eCTEeCTBEHHOTO | JIaOOpaTOPHBIX
aTOMHOTO n.B. pasuanoHHoro GoHa pabor u
siapa KypuaToBa u JTIO3UMETPOM» YYEHHUYECKUX
H.H.bekerosa oneIToB  (Ha 6ase
KOMIIJIEKTOB JIJIsI
JlabGopaTopnas padora
«3yueHue nenexus sapa
aToMa ypasa 1o ¢ororpadun
TPEKOB»
JeMoHcTpaius
«3yueHue TPEKOB
3apSHKEHHBIX  YacTHUI[  TI0
TOTOBBIM (hoTOorpadusm»
Crpoenue 5 Ampenb — Hemoncrpauuu: ciaiiasl win | KomnerotepHoe
Bcenennoit Henb namsati | ¢ororpadun HeGECHBIX o0opynoBaHue
KCPTB 00bekToB; hororpaduu mm
HepHOOBLISL. CIalabl 3eMIIH, IUIAHET
Ocpoenne 3eMHOM TPYIITBI U
Kocmoca TUTAHETTUTaHTOB;
thororpaduu xomer,
actepou10B; pororpacdun
COJTHEYHBIX TISITEH,
COJTHEYHOU KOPOHBI;
(hotorpaduu wim craisl
raJaKTUK
Hrorosoe 7 [ToBTOpeHue u 00600IIEHNE
MIOBTOPEHUE
Bcero 99 5 (5%)




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJISA YYEHUKA

1. VYueOnuk «®usuka. 7 knacey, Ileppiikud A.B. YueOHUK mis

00111€00pa30BaTEIbHBIX VUPEXKACHUN. 2-¢ u3ganue - M.: Ipoda, 2015

2.®usuka 8 k1. : yueOonuk / A.B. IIépeimkun — 4-¢ n3n..crepeotun. — M.: Ipoda, 2016.

—319c.:n1....
3. ®usuka k., A.B.I1épeimkun, E.M.['yrauk,- M.: Ipoda, 2016.

METOANYECKHUE MATEPUAJIBI VIS YUYUTEJIA

1.

2.

10.

Juarnoctuueckue pabotsl. B. B. [llaxmatos, O. P. lllepdep «Pusuka - 7»,
Hpoda, 2015

Urorosas arrecranus. Tunossie TecToBbie 3ananus. O. U. I'pomiesa, uz.
«3Jk3amen», Mocksa 2014

Pa3HoypoBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE paboThl. Pu3nka-7.
Kupuk JILA. -5-e m31., nepepa6.-M.: MUJIEKCA, 2009

Coopnuk 3amay no pusuke 7-9xi. A.B. Ileperimkun; coct. I'.I'. JloHmosa. -
M.: UsnarensctBo «OK3amen», 2016 r.

COopnuKk 3a1a4 1o ¢u3nke 7-9 KIacchl: MOCOOHE IS yUaAITUXCsI
obmeoopaszoar yupexaenuit/ B.W. Jlykamuk, E.1.1BanoBa.- 24-¢ u3n.-M.:
[Tpoceemenue, 2010

Junaktuyeckue marepuaibl. Pusuka. 7 kimacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2012

KommexT mudpoBsix oOpa3zoBarenbHbIX pecypcoB (nanee [IOP),
nomernieHnsiii B Enunyro komreknuio IIOP (http://school-collection.edu.ru/).
Tectsr k yueonuky A.B. Ilepsimkuna, 7 kmacc/ H.K. Xannanos, T.A.
XannananoBa. — M.JIpocda, 2015 .

®dusuka. 7 knacc. CoopHuK BorpocoB u 3aj1a4. K yueOnuky A.B.
[Teppimikuna. Beprukans. ®I'OC, 2016 r. Mapon A.E., Mapon E.A.,
[To3oiickuii C.B.

Jnarnoctuueckue padoTsl kK yaeOHuKy A.B. Ileprimkuna, 7 kmace/ B.B.
[[TaxmaroBa, O.P. llledep. — M.JIpoda, 2015 T.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

No Ha3Banue caiita DIIEKTPOHHBIN apec

1.| Komnekrus 1ITOP http://school-collection.edu.ru

2.| Konnexknus «EcrectBenHonayunbie | http://experiment.edu.ru —
AKCTIEPUMEHTBI»: (PH3HKA

3.| Mup ¢usuku: pusnyeckuii SKCIepUMEHT http://demo.home.nov.ru

4.| Ceprep kadenpsl obrmeii ¢usuku ¢usdaka | http://genphys.phys.msu.ru
MI'Y: ¢buznyeckuit [IPaKTUKYM u
JIEMOHCTpAIHU

5.| Ypoxku 1o MosekyasipHOW (u3NKe http://marklv.narod.ru/mkt

6.| dusuka B aHUMAaIUAX. http://physics.nad.ru

7.| IHTEepHET ypOKH. http://www.interneturok.ru/distancionno

8.| ®u3nkKa B OTKPHITOM KOJUIEIKE http://www.physics.ru

9.| Tazeta «®usuka» HWMsmarensckoro noma | http://fiz.1september.ru

«IlepBoe ceHTsAOps»



http://school-collection.edu.ru/
http://my-shop.ru/shop/books/1841062.html
http://my-shop.ru/shop/books/1841062.html
http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.interneturok.ru/distancionno
http://www.physics.ru/
http://fiz.1september.ru/

10 Konnexmus «EcrectBenHo-HayuHbIe | http://experiment.edu.ru
HKCIIEPUMEHTBD»: (PU3HKA

11 BupryanpHblii ~ MeTOAMYECKWE  kabuuer | http://www.gomulina.orc.ru
y4utels GU3UKH U aCTPOHOMUU

12 3anmauu o pusMKe ¢ pemeHUusIMH http://fizzzika.narod.ru

13 3anumarenvHas ¢u3uka B Bompocax U | http://elkin52.narod.ru
OTBETaX: CalT 3aCiIy’KeHHOro yuurens PO B.
Enbkuna

14 3aounas usmko-TexHUYecKas mikoia npu | http://www.school.mipt.ru
MOTHN

15 Kabuner ¢usuku Cankr-IlerepOyprekoii | http://www.edu.delfa.net
aKaJeMUu HOCTIUMIIOMHOTO
MeJarornyeckoro oopa3oBaHus

16 Kadenpa u madopatopus ¢usznku MUOO http://fizkaf.narod.ru

17 KBant:  HayuHO-mOmyJsipHbIH  (u3uko- | http://kvant.mccme.ru
MaTeMaTHYECKUI KypHaII

18 UndopmarmioHHbie TEXHOJIOTUHU B | http://ifilip.narod.ru
npenojgaBanun  ¢uszuku: car U, S
OUIUMIOBOMN

19 Knaccuas ¢usuka: cait yuutens ¢usuku E. | http://class-fizika.narod.ru
A. banaunou

2( Kpatkuii cripaBOYHHK 110 (pr3nke http://www. physics.vir.ru

21 Mup dusukn: Gu3HUECKHil SKCTIEPUMEHT http://demo.home.nov.ru

22 OO6pasoBarenbHbIii cepBep «ONTHKA http://optics.ifmo.ru

23 OoOyugaromue TpEXypoBHEBbIe TecThl 10 | http://www. physics-regelman.com
¢dusuke: cait B. 1. Perenpmana

24 OwunaitH-mipeoOpa3oBarTeb enuaur | http://www.decoder.ru
HU3MEpPEHHUS

29 PernoHanbHbII HCHTP otkpsrtoro | http://www. phys.spb.ru
¢uzmveckoro oOpa3zoBaHHs  (PU3HUECKOTO
¢dakynprera CIIOIY

26 Cepsep kxadeapsl obmei ¢usuku dusdaxa | http://genphys. phys.msu.ru
MI'Y: pu3npakTHKyM B IEMOHCTpAIUU

27 Teopus  otHocuTenpHOCTH:  MHTepHeT- | http://www.relativity.ru
y4eOHUK 10 (pu3uke

28 TepMoarHaMHKa: 3JIEKTPOHHbIH yueOuuk mo | http:// fn.bmstu.ru/phys/bib/I-NET/
(usuke st 7-r1o U 8-ro KI1accoB

29 YpoKH 10 MOJICKYJISIpHOH (pr3HKe http://marklv.narod.ru/mkt/

30 ®usuka B aHUMALUAX http://physics.nad.ru

31 ®wusuka B UnrepHere: xxypHan «/laimkect» | http://fim.samara.ws

32 ®wusuka BOKpYT HAC http://physics03.narod.ru

33 Ousuka s yunreneii: caiit B. H. Eroposoit | http:/fisika.home.nov.ru

34 Ousuka.py: cailt gina  ywamwmxces  u | http://www.fizika.ru
npenoaBarenei GU3NKu

39 ®wusuka CTyIeHTaM W MIKOJbHUKaM: caiT A. | http://www.physica.ru
H. Bapruna

36 ®usukoMn: B TOMOINb HaymHaromemy | http://physicomp.lipetsk.ru
¢bu3uKy

37 DneKkTpoaMHAMUKA: yIEHUE C YBICUEHUEM http://physics.5ballov.ru

3§ DneMeHTHI: MOMYJISIPHBII cair o | http://www.elementy.ru

(byHaMEeHTaJIbHOM HayKe



http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://www/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www/
http://www.decoder.ru/
http://www/
http://genphys/
http://www.relativity.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://fim.samara.ws/
http://physics03.narod.ru/
http://fisik.home.nov.ru/
http://www.fizika.ru/
http://www.physica.ru/
http://physicomp.lipetsk.ru/
http://physics.5ballov.ru/
http://www.elementy.ru/

39 Dpynurt: ouorpadun YUEHBIX u | http://erudit.nm.ru
n3zooOperareneit

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

YYEBHOE OBOPYJIOBAHME: o6opynoBanue nansi JgabOpaTOpHBIX paboOT ¢
UCIOJIb30BAaHHEM HH(POBOro M aHAJIOTr0BOro odopynoBanus neHTpa «Touka pocra»

OBOPYJTOBAHUE JJIA ITPOBEJEHHWA JIABOPATOPHBIX,
HNPAKTUYECKHUX PABOT, JAEMOHCTPAIIMU wucnonb3oBaHueM HHPPOBOro H

aHAJIOroBOro 06opynoBaHus neHTpa «Touka pocTa»



http://erudit.nm.ru/

JIuct koppekuru ¥ BHeCEHUsI U3MEHEHU i

YTBepxkaaro

Jupexrop

Kiacc

No ypoka

Tema ypoxka

[TprumHbI
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