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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00ImIEero oOpa3oBaHUsA
COCTaBJicHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTPAMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (eaepanbHoil pabodeil mporpaMMbl BOCITUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxxanne mporpamMmbl MO (PU3MKE HaMpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYAlOMIMXCA M OPraHu3aldi0 H3YYCHHS
Gu3MKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo ¢u3ukKe y4UTHIBAIOTCA
BO3MOXHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyUeHHUs, a TAaKKe
MEKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUs.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
M3YUYCHHSI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COJACPKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00y4arOImuXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duznka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpOHOMUEH U pu3nUecKoi reorpadureii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpA, MPEIOCTABISIET HauboJee sSCHbIE
oOpasibl MPUMEHEHUsT HAYYHOTO METOJa MO3HAHUA, TO €CTh CI0co0a MOIydeHHUs
JOCTOBEPHBIX 3HAHUN O MHUpE.

OnHa w3 TIaBHBIX 3ajad (U3UYECKOro 0oOpa3oBaHUS B CTPYKType 0OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHWU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH HU
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEINOJIaraeT OBJAJCHHUE
CIEAYIOIIMMUA KOMIETEHTHOCTSMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHATH SBJICHUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HaAyYHOT'O UCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHbIE U UCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

Henn wu3yueHuss (U3MKU Ha YypPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUS
onpeneneHsl B Konrenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusnmkay B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit ®enepainu, peagu3yOIMIMX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPaMMbl, YTBEPKAEHHOW pelIeHUEM



Konnernn MunucrepcerBa npoceiennst Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K4BH).
Hean nzyyenust GU3UKU:

npuoOpeTeHne HHTepeca W CTpeMJieHHS OOydalolmuxcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs M (HOpMUpPOBaHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yUeHUsI OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupOBaHNE TPEICTABICHUA O PO (U3HKU NI Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cepax  Oyaymien
npo(hecCHOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PM3MKOM, MOArOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTkeHrue 3TUX LeJed mporpamMMmbl 1o (GU3MKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

npuoOpeTeHNE 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETEHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS TPOCTEHUITUX PacCUYETHBIX 3aJad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIIOIHITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTANbHBIC HCCIEIOBAaHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHGOpPMaALUEH (PU3HMUIECKOTO COJEpKaAHUSA,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepamMu IpodecCHoOHaTbHON IEeSITEIFHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

oOpazoBanusi oTBoUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kkiacce — 68 yaco (2 yaca B Henemo), B 9 kimacce — 102 ygaca (3 yaca B HefeIO).

[Ipennaraemselii B nmporpamMme mo (Qu3uKe MepevyeHsb J1abopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, yUUTEINb JeslaeT BRIOOp MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEU
o0yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHuH, TpejiaracMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B NO3HAHMH OKPY KAKOLIEr0 MUPA.

®usuka — Hayka o npupoze. SABmeHus npuponabl. DuznyecKue SBICHUSA:
MEXaHUYECKUE, TEMJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYMUHBL. M3MepeHune Quanyeckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKW M3y4aloT MPUPOJY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHMS: HAOJIOJIEHHE, TMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBIXKEHHUE THIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmroaemMoro siBiieHus. Onucanne GU3NUECKUX SBJICHUIN C TOMOIIBbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBbIC, JJICKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBIICHUS.

2. ®usunyeckue mpruOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUM aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomot u onvimot.

1. OmpeneneHue IEHBI ACICHUS IITKATBI U3MEPUTEIHLHOTO MPUOOpAa.

2. H3mepeHue pacCTOsHUM.

3. H3mepenue 00bEMa )KUAKOCTU U TBEPAOTO TENa.

4. OnpezneneHue pa3MepoB MajbIX Tell.

5. M3mepenue Temmeparypbl MpU MOMOINM >KHAKOCTHOTO TEpPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE TUIIOTE3bl: JAJTBHOCTh IMOJETA
IapuKa, MymEeHHOTO TOPU30HTAILHO, TeM OOJIbIlle, YeM OOJIbIlIe BHICOTA
ycCKa.

Paznen 2. [lepBoHayaibHble CBeIECHUS O CTPOEHHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTRA.

JIBi>keHnre dacTul BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue OpoyHOBCKOTO ABUKEHUSI.



2. Habmonenue muddysun.
3. HaOmionenune  siBIeHM,  OOBACHAIOIIMXCS ~ NPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomot u onvimol.

1. OneHka JuaMeTpa aromMa METOAOM psiioB  (C  UCIOJIb30BaHUEM

doTtorpadmii).

2. OnbIThI O HAOMIOAEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO ACHCTBUS CUII MOJICKYJISIPHOTO HPUTSKEHHUS.

Pasznen 3. /IBukeHHe 1 B3aUMOAeliCTBHE TeJl.

MexaHnueckoe [BHKEHUE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JBUYKCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wHepHuU. 3aKOH HMHEpUUH. B3auMoJIeiCTBHE TEN Kak NPUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[ImotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIE
o0BbEMa BellecTBa.

Cuita Kak xapakTepucThkKa B3auMozencTBus Teil. Cuiia ynpyroctd M 3aKoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TskecTH. CHJla TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenune
CUJI, HaPABJIEHHBIX O OJHOW TpsiMoM. PaBHoneicTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOSA. TpeHUe B IPUPOJIE U TEXHUKE.

emoncmpayuu.
1. HabmronpeHue MexaHUYECKOTro JBUKECHUS Tea.
2. M3mepeHune CKOpoCTH MPSMOJIMHEMHOTO IBUKCHUS.
3. HaGmronenue siBieHUs] HHEPLIUU.
4. HabOnroneHue u3MeHeHUsI CKOPOCTU IIPU B3aUMO/ICUCTBUU TEJl.
5. CpaBHEHHME MacC MO B3aUMO/JICHCTBUIO TEL.
6. Cro)KeHue CuJl, HalpaBJICHHBIX IO OJHON MPSIMOA.
Jlabopamopnvie padbomot u onvimot.
1. OmpenenieHrEe CKOPOCTH PAaBHOMEPHOTO ABMKEHHUSI (IIapUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOIBKEHHsSI OpycKa WM IIapuKa 10
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenre MIOTHOCTH TBEPIOTO TeENA.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHUs (maedopmarivm)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laByienne TBEPABIX TeJ, ;KUAKOCTEl U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. [laBinenue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHuUs
TBEPIIBIMU TEJIAMH, KUAKOCTAMM W ra3amu. 3akoH Ilackans. [IHeBMatnueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbI. ['mapocraTudyeckuit
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnun u atrmochepHoe naBienue. [IpuumHBI CyIieCTBOBaHUS
Bo3nymrHOW oOonouku 3emuu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hepHOTro J1aBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepenada naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyapl.

I'mppaBimueckuii pecc.

[IposiBnenue nericTBust aTMOCHEPHOTO AABJICHMUS.

3aBUCUMOCTbH BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH TeJia
Y TUIOTHOCTH >KHUJIKOCTH.

S o

N

PaBeHCTBO BBITAIKMBAIOIIECH CUJIBI BECY BBITECHEHHOM KUKOCTH.
8. YcIIOBHE IIaBaHUS TEN: TJIABAHUE UJIU MOTPYKEHHUE TN B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja U KUJIKOCTH.
Jlabopamopnwie pabomot u onvimeot.
1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEéMa MOTpyKEHHOM B
JKHUJIKOCTh YaCTH TeEJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW CHJbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BHITATKMBAIOLIEH CHIIbI, IEMCTBYIOIIEH HA TEJIO
B ’KMJIKOCTH, OT MAcCChI T€Ja.
4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTU, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH T€Ja U OT IJIOTHOCTH KUJIKOCTH.
5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYMpPOBAHUE JIOJKH U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.
Pa3zgen 5. PaboTa 1 MOIITHOCTH. JHEPIHs.
Mexanudeckast pabota. MOIIHOCTS.
[IpocTeie MexaHU3MBI: phIUar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHs pbryara. [I[puMeHeHue rnpaBuiia paBHOBECHS pbluara K 0JI0Ky. «30JI0TOe



npasuiio» Mexanuku. KIIJI mpocTeix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHKE.

Mexannueckass oHeprusa. KuHernueckas W TNOTEHIMAJIbHAs DHEPIUS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomot u onvimot.

1. Onpenenenne pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TEJIA 110

TOPU30HTAJIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycioBHM paBHOBECHS phlyara.
3. M3amepenue KII/] HaKITOHHOM JIOCKOCTH.

4. M3yyeHne 3aKk0Ha COXpPAaHEHHSI MEXAaHUYECKON YJHEPTUU.
8 KJIACC

Pa3nen 6. TensioBble ABJIEHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKAAKOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JXKHAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IOJOKEHUN MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHUS. TEII0BOE paCIIUPEHNUE U CIKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. Buytpennsst sHeprus. CrocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TEeIUIonepeaaya u coBepiieHre padboTel. Buasl Temionepeaaun: TemIONpOBOIHOCTD,
KOHBEKIIMS, U3TyUYCHHE.

KonuyecTBo TemioTel. YenpHas TEMIOEMKOCTh BellecTBa. TemiooOMeH H
TEMJIOBOEC paBHOBECHE. YpaBHEHHWE TemoBoro Oamanca. [lmaBnenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u koHaeHcauus. Vcnapenue. Kumenue. YnuenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHHS OT aTMOC(EpHOro
JTABJICHUS.

BrnaxxHocTts BO31yXa.

DHeprust TOIIMBA. Y AeNbHAs TEMIOTA CrOPAHUSL.

[Tpununer padoTel TemnoBbix npurateneit KIIJ| TemmoBoro nsurarerns.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIIECcCaXx.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO IBUKCHHUSI.



v ok W

Ha6nronenue nuddysun.

HaGnronenue siBieHN CMauynBaHUS U KalTWJUISIPHBIX SIBJICHUH.
Hab6nronenue TenaoBoro pacivpeHus Ted.

W3meHenue naBiieHus Ta3a Mpyu U3MEHEHHH o0bEMa M HarpeBaHWUU HIIU
OXJIQXKICHHH.

[IpaBuia usmepeHus TeMIepaTyphl.

Buae! renonepenayn.

OxJtaXkieHue Mpu COBEpIICHUH PaOOTHI.

Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneHus.

. HabmoneHne nocTossHCTBA TEMITEpaTyphl IIPH TIJIaBICHUH.
13.

Moaenu TEIIOBBIX IBUTATEIICH.

Jlabopamopnvie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.
OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WJTK caxapa.
OnbITel 110 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUsS T'a30B, KUAKOCTEH U
TBEPABIX TEIL.

Ornpenenenue AaBiIeHUS BO3AyXa B Oa/IOHE HINpHUIIA.

OnbIThl, IE€MOHCTPUPYIOIIME 3aBUCUMOCTH MABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIIEPaTyphI.

HaGnronenue wu3MeHeHUsi BHYTpPEHHEH OSHEpPruu Tejla B pe3yJbTaTe
Terronepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanre sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHWK XOJOJHOU U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOJOW  MpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Ornpenenenue yienbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca uCapeHus..

OnpeneneHne OTHOCUTEIBHOM BIaXXHOCTH BO3AyXa.

Ornpenenenue yieabHON TEMIOTHI IJIaBIECHUS JIbJA.

Pa3znen 7. DiiekTprueckne i MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tel. J[Ba poaa »sieKTpuueckux 3apsaoB. BzaumoneiicTBue
3apspkeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJIOB U PACCTOSIHUS MEXKIY TEJIaMM ).

Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpudeckoro mnosis. IIpuHuun
CYyHEPHO3ULINH HJIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOBONHMKM W  JMAJICKTPUKUA. 3aKOH  COXPaHECHUSA
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCIIOBUS CYIIECTBOBAHUSA DJICKTPUUECKOIO TOKA.
MCcTOYHUKN TOCTOSIHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuyeckas  menb. Cwia  Toka.  DJEKTPUYECKOE  HAIpsIKEHHUE.

ConpoTuBiieHHE TPOBOAHUKA. Y AEIBLHOE CONPOTUBIICHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka uend. [locienoBaTenbHOE U MapajuielIbHOE COCTMHEHHUE ITPOBOIHUKOB.

Pabora ® MOMmHOCTh 3JEKTpUYECKOTOo ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE 1ENU U MOTPEOUTETN dIEKTPUIECKOM sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHI. B3auMo1elicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarauTHOe moJie 3eMJIM W €ro 3HaueHue A Ku3HM Ha 3emuie. OmbIT
Opcrena. MarouTHOE MOJIE€ 3JIEKTPUYECKOTO TOKa. [[puMeHeHne 31eKTpoOMaruuToB
B TEXHUKE. J[eIICTBHE MAarHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSSHHOTO  TOKa. lcmonb30BaHME — JJIEKTpOJABUTaTeNed B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 351€eKTPOMArHUTHOM MHAYKUWU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

emoncmpayuu.

DIIeKTpU3aLHKS TEIL.

JIBa pona alEKTpUUECKUX 3apsAA0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEIL
Y CTpONCTBO U IEVCTBUE ANEKTPOCKOIA.

DIIEKTPOCTATUYECKAS] MHTYKIIUSI.

3aKOH COXpaHEHHUS AJIEKTPUUECKUX 3aPSJIOB.

[IpOBOHUKY U TUDIIEKTPUKH.

MoaennpoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.

HcTouyHMKHM MOCTOSIHHOTO TOKA.

JIelcTBHS DIIEKTPUYECKOTO TOKA.
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. DNEKTPUYECKUI TOK B KUJIKOCTH.

. I'a30BbIM pa3ps.

. I3MmepeHue cuiibl TOKa aMIepMETPOM.

. I3MepeHune 31eKTpUieCcKoro HanpsKeHUs. BOJIbTMETPOM.

. Peocrar u Mara3uH cONpOTUBIICHUN.

. BzaumoiericTBHE MOCTOSIHHBIX MArHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH pa3/IeJICHUs OJIFOCOB MAarHUTA.
. MoaenupoBaHUE€ MarHUTHBIX MOJIEN OCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Opcrena.

MarHuTtHoe 1oJie ToKa. DJIEeKTPOMarHur.

JleficTBE MarHUTHOTO TI0JISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA.

UccnenoBanue aBiaeHUs JIEKTPOMAarHUTHOW MHTYKIIUU.

OnbiThl Papajes.

3aBUCHMOCTh HAIpaBJICHUsT MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HHUKHOBCHMSI.

DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomot u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIONEHUIO AJIEKTPU3AlMM Tel WHAYKIMEH U IpU
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBHS  AJIEKTPUYECKOTO IIOJII HA NPOBOJHUKH U
JUDIIEKTPUKU.

CO6opka u mpoBepka pabOoThI INEKTPUUECKOMN LENH MOCTOSHHOTO TOKa.
W3mepeHne u perynmpoBaHue CUIbl TOKA.

N3mepenne u perynnpoBaHue HAPSKEHMUSL.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO 4YE€pE3 pPE3UCTOpP, OT
COIPOTHUBIICHUSA PE3UCTOPA U HANIPSKEHUA HA PE3UCTOPE.

OneITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOIO
CEYEHMS U MaTepHala.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IMIPU  IOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i CWIbl TOKa IMPU MNapaJLUICIbBHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI JIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccenenoBanne 3aBUCUMOCTH CWIBI TOKA, MAYLIErO YEPeE3 JIaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarensi.

HccenenoBaHre MarHUTHOTO B3aUMO/IEMCTBUS IOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHuTHOTO MOJIsi TOCTOSHHBIX MarHUTOB MPHU UX O0BEAMHEHUN
Y pa3JIEeJICHNH.

Hccenenosanue nelCcTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPUPYIOLIIME  3aBUCUMOCTb CWJIBI  B3aWUMOJCHCTBHS
KATYIIK{ C TOKOM M MarHUTa OT CHJIbI TOKA W HAIIPABJIEHUS TOKA B KATYLIKE.
N3yuenue neiicTBUS MarHUTHOTO MOJIS1 HA IPOBOJIHUK C TOKOM.



19. KonctpynpoBanue u usyueHue paboThl JIEKTPOABUTATEIS.

20. M3mepenue KII/I anekTpoaBurarebHONM yCTaHOBKH.

21. OnbITEI TIO MCCIEIOBAHUIO SIBJIEHUS SJIEKTPOMArHUTHOW HHIYKIIHH:
WCCIICIOBAHUE W3MEHECHHM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

Pa3nen 8. Mexanuveckue siBJICHUSI.

Mexanuueckoe aBwkeHHe. MarepuanpHag Touyka. Cucrema oOTCuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBHWKEHHA. PaBHOMEpHOE NPSIMOJIMHEWHOE
newxeHue. HepaBHoMepHOE npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TpsiMOJIMHEWHOE JBHKeHHE. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMeEpHOE NBMXEHHE MO OKpY:KHOCTU. [lepumon m yactora oOpamnieHws.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHUE.

IIepseiit 3akoH HetoroHna. Broponi 3akon Herotona. Tpertnit 3akoH HproToHa.
[IprHIMT Cynepno3uLINY CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHHsI CKOJIbKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUS.

Cuna TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nanenus. JIBmxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE NBUKEHHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHepruu U pabotsl. [loTeHIManbHas SHEprus Tena, MOJIHATOrO Haj
MMOBEPXHOCTHIO 3eMiM. [loTeHInanbHas 3HEPTUs C:KATON NpYyKuHbL. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOTro JIBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCUY€Ta.
2. CpaBHeHHE MyTE€W W TPACKTOPUN JBHXKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHENHOTO IBU>KCHHUS.
4. HccnenoBaHre NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBr>xeHHs! Tema 1Mo OKPY>KHOCTH.



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

HaGnronenne MexaHU4eCKuX sIBJICHUH, MPOUCXOISIINX B CHCTEME OTCUETa
«Tenexkay nmpu €€ paBHOMEPHOM U YCKOPEHHOM JABHKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCMMOCTh YCKOPEHHMS Tejla OT MAcChl TeJla U JACHUCTBYIOIICH Ha HEro
CHJIBI.

Habmronenue paBeHCTBa CUJI ITPY B3aUMOACHCTBHUH TEI.

N3mMeHneHune Beca Teiia pyu yCKOPEHHOM JIBHYKECHUH.

Ileperaya ummynbca npyu B3auMOJEHCTBUM TEI.

[TpeobpazoBanms SHEPTUU MPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHHe UMITYJIbca IIPH a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUU.
Habmronenue peakTHBHOTO JBUKCHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTUHY IIPHU CBOOOTHOM MaICHHH.
CoxpaHeHrEe MEXaHUYECKON SHEPTUHU MPU JIBUKECHUU TEJA MO I€MCTBUEM

IIPYKVHBI.

Jlabopamopnvie pabomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEUIIETO PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WM JBUKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenrue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JBIKEHUU T10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHE MTPOMEKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHMUS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHSI.

Ornpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKCHHUH TeJa 0
TOPU30HTAIBLHON MMOBEPXHOCTH.

Onpeneneane pabOTBI CHIBI  YIOPYTOCTH TIpU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexannuyeckue KoJie0aHus M BOJIHBIL.



KonebarenbHoe nmkenrne. OCHOBHBIE XapaKTEPUCTHKN KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTyAa. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIruu MPH KoJIeOaTeIbHOM JIBUKESHUH.

3aryxawme — kojeOaHus.  BeIHykaeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbiE WU
MOINepeyYHble  BOJHBIL. JIMMHA BOJMHBI U CKOPOCTh €€ pacnpOoCTPAHEHUS.
MexaHnyeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKoCTh 3Byka M BbicOoTa TOHA. OTpakeHue 3Byka. MHGpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue xosiebaHuil Ten moj JEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

HaGnronenue xonedaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Hab6nronenue BeIHYXICHHBIX KOJICOAHUI U pe30HaHCa.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIETIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnvie pabomot u onvimot.

1. OmpeneneHue YacTOThl M MEpHOJa KojeOaHUM  MaTeMaTH4eCKOIro
MasTHUKA.

2. Ompepenenuie 4aCTOTHI M IEPUOJIA KOJIEOAHUN IPYKUHHOTO MAsITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHMH MOBEIIEHHOTO K HUTH

I

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpUOAA KOJIEOaHUN PYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHUMOCTH Mepuoaa KojebaHuil rpy3a, MOABEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOIME  3aBUCUMOCTb  Iepuojia  KoyieOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaICHUsI.
Pa3nen 10. DnekTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOoJHBIL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOJH. Illkana »JEKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.
JHemoncmpayuu.
1. CBoOlCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie padbomot u onvimot.
1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOHMIBHOTO
TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — ceera.  [IpsAmomnumHeiiHOe
pacnpoctpaHenue cseta. 3atmenust Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBeTta. 3akoH mpenomieHuss cBeta. llosiHOe BHyTpeHHEe
OoTpakeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHEIO OTPAXEHUs B
ONTHYECKUX CBETOBOJAX.

JIunza. Xop myueit B muH3e. OnTrueckas cucrema (oroarmnapara, MUKpOCKona
u Teseckona. ['1a3 kak ontuyeckas cucreMa. biim3opyKoCcTs U 1aabHO30PKOCTb.

Pasnoxenue Oenoro cBera B cnekTp. OmnbiTel Hbtorona. CrnoxeHue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

emoncmpayuu.

[IpsiMonMHEHOE PacIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pa>keHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomienue cBera.

OnTH4ecKnii CBETOBO/I.

Xon jiydelt B coOuparoriei JInH3e.

XO0J1 1ydeu B paCCEUBAIOLIEN JIMH3E.

[Tomy4yenue n3o00paxxeHut ¢ MOMOIIBIO JIMH3.

[Ipunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxenp rnasa.

11. Pa3noxeHnue 0enoro cBeTa B CIIEKTP.

12. [lomy4yenue O0enoro cBeta MpM CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnsie padbomut u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTPaXEHHUSI CBETOBOIO Jyya OT yIJIa
naJeHUs.

2. W3yueHune xapaKTepuCTUK N300pakeHHUsI IPEAMETA B IUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yTJla IPEIOMIIEHUS] CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. Tlonydyenue n3o0paxeHuil ¢ TOMOIIbI COOUPAFOIICH JIMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMparomnieit
JIMH3BI.

6. OnBITHI 110 pa3I0KEHUIO OEJI0ro CBETa B CHIEKTP.

7. ONbITHI MO BOCHPHUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHN Yepe3
[[BETOBbIE (DUIIBTPBI.
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Pasznea 12. KBaHTOBBIC IBJICHHA.

Omneitel Pesepdopna m mmanerapHas mojaenb aroma. Moaens atoma bopa.
Hcnyckanue u nornomenue ceeta atoMoM. KBaHTsl. JIMHEYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, OeTta- U raMmma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxiomnas wMozens aromHoro sapa. HM3oromsl. PagmoaxTrnBHBIE
npeBpauieHusd. [lepuoa nomypacmajia aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsI0OBOTO M MAacCOBOTO YHCEIN.
DOHeprusi CBs3M aTOMHBIX sAnep. CBA3p Macchl W 3HEpruu. Peakuuu cHHTE3a H
nenenus siaep. Ucrounuku 3neprun CotHIa U 3BE3 .

Anepnas sHepreTuka. JleWCTBUS pagUOAKTUBHBIX HW3JIyYEHUHA HaA >KUBBIE
OpraHU3MBL.

Jemoncmpayuu.

1. CnexTpsl U3Ty4EHHUs U TIOTJIOUICHHUS.

2. CrekTpsl pa3InyHbIX Ta30B.

3. CnekTtp BOgOpO/A.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. Pa0ota cuéTunka HOHU3UPYIOIIUX U3ITYYECHUN.

6. Perucrpanus uziayyeHus NpupoOAHBIX MUHEPAJIOB U MTPOYKTOB.

Jlabopamopnvie padbomot u onvimol.

1. HaGnrogeHue CIUTONIHBIX U JINHEWYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE DHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue paanoakTuBHOTrO (hoHa.

IHoBTOPUTEJIHLHO-0000 AN MOYJIb.

[ToBTOpUTENBHO-00001IAIOIINK MOIYJIb MIPEAHA3HAUEH AJI CUCTEMaTH3aLUH
1 000011IeHNs TPEAMETHOTO COACPIKAHUSA U OTBITA ACSITEIIBHOCTH, IPUOOPETEHHOTO
MpU U3YYEHUH BCETO Kypca (U3HMKH, a TAKXKE IJis MOATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHYy MO (U3MKE IJIsI 00ydYaroluXcsi, BHIOPABIIUX STOT
y4eOHBIN MpeIMeT.

[Ipn M3ydeHUM AAHHOTO MOJYJISA PEaTUu3yITCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYMBAETCS JOCTH)KEHHUE MPEAMETHBIX U
METANpeMETHBIX  IJIAHUPYEMbIX  pe3yibTaToB  00yuyeHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SABJICHUM TPUPOAbl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MYecKue
SBJICHUS, TPUMEHSISI MOJYyYEHHBbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHUIMIIHATIEHO AESTEIBHOCTHBIN XapaKTep NaHHOTO pasjieia peajiu3yercs 3a
C4€T TOrO, 4YTO O0YHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:



HAa OCHOBE IIOJIYYCHHBIX 3HAHMM pacro3HaBaTh M HAYYHO OOBACHATH
(uznyeckue IBJICHUS B OKPYKAIOLIEH PUPOJE U TOBCEIHEBHOM )KU3HM;
MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIEIOBAHUS (PU3NUECKUX SIBJICHU, B TOM
YKCIIe ISl IPOBEPKH FUIIOTE3 U MOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4yHbIE OCHOBBI HamOOJee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTH, HallpUMep, MPAKTUUYECKOI'O UCIIOJIb30BAHNS PA3IMYHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPALICHUS] U COXPAHEHMsI BCEX U3BECTHBIX BUJIOB
SHEPrUHU.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsI HAMpPaBIICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
PE3YJIbTATOB.

B pe3ynbrare usyueHnus QUMK Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIOIIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) maTpUOTHYECKOT0 BOCITUTAHMS:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECcKOi HayKH;

- ICHHOCTHOE OTHOIIICHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCTIHTAHHUSI:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

- OCO3HaHHE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIMUIOB B JESITEIBHOCTH
YYEHOI0;

3) 3¢TEeTHYECKOIr0 BOCIIUTAHUS

- BOCTIPUSITHE ICTETHUYECKHX KadecTB (DPU3MYECKON Hayku: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

- OCO3HAaHHME IIEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, Ba)KHEHIIECH COCTABIIAIOLICH
KYJIbTYpHI;

- pa3BUTHE Hay4yHOW JIIOOO3HATENLHOCTH, MHTEpPEca K HCCIEA0BATEIbCKOM
JeSATEIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl  30POBbSi MW  3MOLMOHAJBLHOIO
0J1aronoJIyyus:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0pas3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TpaBUJ OE30MaCHOrO IIOBEACHHUS Ha
TPaHCIOPTE, HAa J0porax, C JJECKTPUUYECKUM U TEIUIOBBIM O0OOpYJAOBaHHWEM B
JIOMAIITHUX YCIIOBUSIX;

- chopMHUPOBAHHOCTH HaBbIKA peieKCHHU, TPU3HAHUE CBOETO MpaBa Ha OIITHOKY
Y TaKOTrO e MpaBa y APYyroro 4ejJoBeKa;

6) TPYA0BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aIii, ToOpojAa, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3UUECKUX 3HAHUN;



e - MHTEpEC K MPAaKTUYECKOMY U3yUeHUI0 PO eccuil, CBI3aHHBIX C (PUBHKOI;

e 7)IKOJOrHYeCKOr0 BOCIIUTAHMS:

e - OpHUEHTALMS HAa NMPUMEHEHHE (PU3NYECKHX 3HAHWM Ui pEelIeHus 3a1ad B
o0JacTh OKpY’Kalollel cpenbl, IUIAHUPOBAHUSA TOCTYNKOB M OICHKH UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MpOoOJeM M MyTed HX

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSAM COLMAJBHON W NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
MIPOCKTOB (PU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUIM
ApYyrux;

e - TIOBBIICHUE YypPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
JIEATCIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Yucie (POPMYITUPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTU
bu3uKy;

e - [UNJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (PU3NYECKUX 3HAHUI;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX [JI00ANbHBIX TOCIEICTBUM.

METAITPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHMs mporpaMMbl O PU3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi y oOyuyaromerocss OyayT cGOpMHPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHBIC EHCTBHS,
KOMMYHHKaTHUBHbIE  YHUBEpCAJbHbIE  Yy4eOHbIE  JCHCTBUs,  PEryJISTUBHBIC
YHUBEpCaJbHbIE yueOHbIC IEHCTBUA.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:
e BBUBIATH W XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIICHUIA);
e yCTaHABIWBATbH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS JIJIS
0000IIeHHS U CPaBHEHHS,;



BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B paCCMAaTPUBAEMBIX (aKTax,
JAHHBIX ¥ HaOJIOJCHUSX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJISITH MPUUMHHO-CJICACTBEHHBIC CBA3M MPH U3YYCHUU (PUINYECKUX
SIBIICHUH U TIPOILIECCOB, J€JIaTh BBIBOJIBI C HCTIOIH30BAHUEM JEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AK/IIOUEHHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BRIOUPATH CIIOCO0 peleHns yueOHoi pu3ndeckoi 3a1aun
(cpaBHEHME HECKOJIBKMX BapHAaHTOB pElIeHHs, BbIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKHe 1eCTBUA.

MCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITEBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UUYECKOTrO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh  BO3MOXXHOE JajbHeWllee pa3BUTHE  (DUINYECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOJIOKEHHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIC METObI, MTHCTPYMEHTHI U 3alpOChI MPHU MOUCKE U
orOope WHGPOPMAIMKM WIA JaHHBIX C y4E€TOM MPEAJIONKEHHOM Yy4uyeOHOMU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OpMAITHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMaAIMU W WUTIOCTPUPOBATH peIIacMble 3a7a4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi M MX KOMOWHAIIUSIMH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33Jaud M MOAJAep KaHHe
OaroxeIaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Janora, oOHapyXKMBaTh pa3IMYMe U CXOACTBO MO3UIIHIL;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;



nyOIMYHO TPEACTABIATh PE3YIbTAThl BHINOTHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHON U MHANBUYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATD LIEJIM COBMECTHOU JI€ATENbHOCTH, OPIraHU30BbIBATH JIEHCTBUS
no €€ JOCTHKEHHUIO: pAaclpeiesaTh poJid, OOCYXKIaTb IPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 000011aTh MHEHUSI HECKOJIBKUX JTFOACH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C IPYTUMH YICHAMHU
KOMAaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranmsamnus:

BBISBIIATH MPOOJIEMBI B )KU3HCHHBIX M YYEOHBIX CHUTYAIHUSIX, TPEOYIOMUX
JUTSL perieHus] PU3HISCKUX 3HAHUMH;

OPUEHTHUPOBATHCS B  PA3NIMUHBIX  [OJXOJAX TMPHUHATUA  PEIICHUM
(vHIMBUAyaTbHOE, TPHUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpYHIION);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3MUCSCKON 3a7a9d WA
IJlaHa MCCIEJOBAaHUS C YYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJI]:, SMOLIMOHAJIbHBIN NHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYaIluu U MPeJIaraTh MiaH e€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEHOCTHUKEHHUS) PE3yJIbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCJIE B XOJ| BBHITOJTHCHUS
(GU3MYECKOTO WCCIICIOBAaHMSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENHCTB, M3MEHUBIINXCA CUTYyallMid, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa I[EJIN U YCIOBUSIM;

CTaBUTH c€0s1 HA MECTO APYTOTo YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUM Ha
HAy4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTOTO;
npHU3HaBaTh CBOE MPaBO Ha OMUOKY NIPH pelIeHUH (PU3NIECKHUX 3a/1a4 WIH
B YTBEPXKICHUAX HA HAyYHbIE TEMbI U TAaKOE K€ MPABO APYroOTo.

HPEJMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 kjacce mpeaIMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (U3MUECKME U XUMHUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, THIOTe3a, €IUHUIBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUXEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJMHENHOE), TPAeKTOPHs, PaBHOJAEHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUlacTH4YecKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuuarh sBiIeHus (Auddy3us, TEIIOBOE ABUKEHHE YAaCTHI] BEIECTBA,
pPaBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBUKEHUE, HHEpLUs,
B3aUMOJICCTBUE TE€JI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllEHHUs], TIepe/iada JaBJICHUs TBEPABIMU TEJIAMH, )KUIKOCTSIMU U Fa3amu,
aTMOC(epHOE [aBJICHHE, ITUIABaHUE TEJ, MPEBpAllCHUs MEXaHUYECKON
HHEPrUMr) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE H3YyYEHHBIX (U3UYECKUX SABJICHHA B
OKpY’KaoIlleM MHUpPE, B TOM uuCie (PUINUYECKHE SIBICHUS B IMPUPOAE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMUA CKOPOCTSMH B >KMBOM U HEXKUBOU
npupoAe, ACHCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHUSHUE
aTMOC(EpHOro JIABJICHUS HA KMBOM OpraHU3M, IUIABaHHWE PbIO, pblyaru B
TeJe YeJIOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3aJauy B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHM;
OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
bu3ndYecKkue BeIUIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMsI, Ty Th,
CKOPOCTb, CPEJHsA CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSAKECTH, BEC Tea,
cuJjia TpeHusl, JaBjieHue (TBEPAOTO Tela, )KUIKOCTH, ra3a), BEITAIKWBAIOIIAS
CWJIa, MEXaHW4eckass pabdoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI,
KOA(PGUIMEHT TOJE3HOTO JCMCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMANbHASL JHEPrus), MpPU ONUCAHWW TNPABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICIT UCTIOIb3YEMBIX BEJIMYMH, UX 0003HAUYECHUS U €IUHULIBI
bu3MYeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTHMH BEJIMYWHAMU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUA U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (6oka),
«30JI0TOE€ TMPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHHYECKOU



SHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluld NPAKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBl, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAJIM3a
YCIIOBUS 33/1a4 3aIUCBHIBATh KPAaTKOE yCIOBUE, MOJCTABIATh (PU3UUECKHE
BETUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTHh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJIA pEUISHUs 3a/1a4, OICHUBATh PEATUCTHUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3NMYECKUX METOJIOB, B ONIMCAHUU UCCIEAOBAHUS BBIACIATH IPOBEPIEMOE
MPEANoJoKeHue (TUIIOTE3Y), pa3iniaTh U UHTEPIPETUPOBATDH MOTyUCHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKA B XOJE OIbITa, JIeJaTh BBIBOABI IO €r0
pe3yJibTaTam;

IPOBOJIUTH OMNBITHI IO HAONIOACHUID (U3UYECKUX SABJICHHA WU
(¢u3nYecKux CBOMCTB TeJ: (POPMYINPOBATH POBEPSIEMbIE MPEATIONIOKEHUS,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyI0BaHUs, 3aUChIBATh X0/
ombITa U (OPMYITUPOBATH BHIBOIBI,

BBITIOJIHATDh MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHH, MaccChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMXKYILIErOCs Tela OT BPEMEHU JABM)KEHUS TeJa, CUJIbl TPEHUS
CKOJIBKEHHUs] OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIU CONPUKOCHOBEHUS TeJl, CHJIbI
YOPYTOCTA OT Y/UTMHEHUS! TPYXUHBI, BHITAJIKHABAIOIICH CHIIBI OT 00BhEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT TJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUs TeJl, YCJIOBUW paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIIEJOBAaHUS, COOMpaTh YCTAHOBKY H
BBHITIOJIHATh W3MEPEHUsI, CICAys MNPEIIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HU3MEPCHUS (PU3NYECKUX BEIMYMH (TIJIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPOTO TeJla, CUila TPEHUS CKOJIBKCHHUS, 1aBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHWJIA, JCHCTBYyIOIass Ha TOTPYXKEHHOE B
KUIKOCTh  TENO, KOI(PPUIMEHT TMOJE3HOr0  JACHCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAys NPEIJOKEHHOW MHCTPYKUWU: TPU BBIMOTHEHUU
U3MEPCHUI COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYUCIISATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

COOJII0IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIpU paboTe C J1abopaTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIINAIBI ACHCTBUS MPHOOPOB M TEXHUYCCKHX YCTPOMCTB:
BECHI, TEPMOMETp, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh NPUHIMIBI  JCHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha MX omnucanus (B TOM YHUCIE:
HNOJIIUITHAKH, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUAN Tpecc,
MaHOMETp, BEICOTOMED, OPIITHEBON HACOC, ApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUN U HEOOXOIMMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOAUTh  WHGOOpPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY Kalollel cpee;

OCYIIECTBJISATH OTOOpP HWCTOYHMKOB uH(popmaiuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOIINXCS
3HAHMM ® TYyTEM CpPaBHCHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
nH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

WCITIOJI30BATh MPHU BHITIOJHCHUH yUE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIE MaTEPUAIIBI, PECYPCHI
cetu MHTepHer, BiaaeTh mNpuéMaMM KOHCIIEKTUPOBAHHS  TEKCTa,
npeodpazoBaHusi ”HGOPMAIIUK U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOPMAINN (HU3UIECKOTO COACPKAHUSA, B TOM
YHUCIIe MyOJINYHO JeNaTh KPaTKHE COOOIIEHUS O Pe3yIbTaTax MPOSKTOB WIIN
y4eOHBIX UCCIIEIOBAHUN, MPU 3TOM TPAMOTHO HCIIOJIh30BAaTh M3YYCHHBIN



MOHATUWHBIA ammapaT Kypca (U3WKH, COTPOBOXKAATH BBICTYIUICHUE
MIPE3CHTAIE;

IPY BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHUN pPacTIpenesaTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBHUH C TIOCTABJICHHBIMU 3aJadaMH,
CICIUTHh 3a BBINMOJHECHHWEM IIJJaHA JCUCTBHM, aJ€cKBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATCIBbHOCTh  TPYNIbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kijiacce mpeaIMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

MCITI0JIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAIMYECKUE U
amop(HbIe Tela, HACBHIILEHHBIH W HEHACHIIICHHBIM Map, BIIAXHOCTh
BO3/lyXa, TEMIEparypa, BHYTPEHHSS SHEPIHs, TEIUIOBOW JIBUTATEIb,
AIIEMEHTAPHBIN JIEKTPUYECKHUU 3apsijl, AIEKTPUUECKOE IOJ€, MPOBOTHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe U cXkaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBAaHUE, KaWJUIIPHBIE SBJICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3auus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TEJ, B3AUMOJEHCTBHE 3apsI0B, JEHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHHME, B3aWMOJECHCTBHE MArHUTOB, JACHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKLIKSA)
N0 ONHCAHUID HX XapaKTEpHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaThb NpPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUHA B
OKpY’>KalollleM MHUpE, B TOM uucie (PU3NYECKHE SBJICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE U KalNWUIAPHBIE SBJICHHUS B TPHUPOJIE,
KpUCTaJulbl B mpupoje, uznydeHue CoiiHLa, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, SJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3emiid, Ape( MmoarocoB, poJib MArHUTHOTO TTOJIS 1J1s )KU3HU Ha 3emiie,
NOJIIPHOE CUSIHME, TpPU HATOM TMEPEeBOAUTHh MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIACNSTH CYHIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3HUECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SIBJICHMS, UCIIOJIb3YS
buznyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJelbHAs TEIUIOTa MapooOpa3oBaHusi, yJeibHas TEIJIOTA
CrOpaHus TOIUIMBA, KOI(PQPUIUEHT IOJIE3HOIO JEMCTBUS TEIUIOBOM



MAaIlMHbI, OTHOCUTEJIbHAS BIIAJKHOCTD BO3/1yXa, dJIEKTPUUECKUN 3apsi/l, CUJIa
TOKA, DJIEKTPUYECKOE HAIpPSIKEHHUE, COMPOTUBJIECHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOIIHOCTh SJIEKTPUUECKOTO
TOKa), MpU ONUCAHWUU TMPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3YEMbIX BETUUMH, 0003HAYCHUS U €UHUIIB (PU3NUECKUX BEINYHH,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOLIME JAHHYIO (U3MUYECKYIO BEIMUYUHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTHh TpaUKd HM3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U TPOIIECCHI,
WCIIOJBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KMHETUYECKOU TEOPHUH
CTPOEHHUS BEIIEeCTBA, MPUHLHUII CYNEPHO3UIUU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juisl yyacTKa LIeNH, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHHUs DHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBAa T€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMl NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1—2 JOrm4ecKux
IIaroB ¢ OMopod Ha 1—2 HW3y4EHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlN3a
YCJIOBHUSL 3aa4d 3alMCBhIBATh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK
JaHHBIX I peLIeHWs 3ajaud, BbIOMpaTh 3aKOHBI U (OpPMYIIHI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh PAcu€Tbl M CpPaBHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/IOB, HCHOJb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSIAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(du3nyecKuX CBOWCTB TN (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETa H3Iydaromieil (MOrJIoNarolei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTPHU3alus Tel W B3auUMOJEHCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWUMOJEUCTBUE IIOCTOSHHBIX MAarHWUTOB,
BU3YyaJIM3allMsl MarHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO TOJII HAa HPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa 3JIEKTPOJBUraTeisi MOCTOSHHOIO TOKa): (opMylIupoBaTh



pOBEpsiEeMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyZ0BaHUsl, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSXKEHHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OHOM (PM3UUECKOM BETUYHHBI OT
IpPYrol C  HCIOJb30BAHUEM MPAMBIX HU3MEPEHHHA  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI NPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJN IONEPEYHOIO
CEUYEHUS U YAEIBHOTO CONMPOTUBIICHUS BEILIECTBA POBOJHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANPSOKEHUS Ha  I[POBOJHMKE,
WCCIICOBAHUE IMOCIEAOBATEIBHOIO MW  MApPAJUIEIBHOIO  COEAUHEHHU
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAYys NPENJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
Pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTHU B BUE TaOJIUI ¥ TPaUKOB, €1aTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKUX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH W3MEPEHHUs, COOUpaTh
JKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opyI0oBaHUEM;

XapaKTEepU30BaTh MNPUHIUIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP,
CUETYMK AJIEKTPUYECKOM DSHEPIUH, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
NPEIOXPAHUTEIH, AIEKTPOMATHUT, AJNEKTPOIBUTATENb TOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKHUX SIBJICHUH U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U HM3MEpPUTEIbHBIC
npuOOpPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETpP, IBUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHUX Lemne c
MOCJIEA0BATENBHBIM U MAaPAJUIEIbHBIM COCTUHEHUEM DJIEMEHTOB, Pa3JInyas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
NPAKTHUECKOTO HMCIOJB30BaHUs (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOMN



XKU3HU JJ11 obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/I0POBBS U COOIIIOICHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYKaIoLIel cpere;

OCYLIECTBIISITh TOUCK HMHpOpManuu (U3NUYECKOTO COACpIKAHUSA B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUSA
JIOTIOJTHUTEILHBIX UCTOYHUKOB BBIACIATH HH)OPMAIUIO, KOTOPAst ABIISETCS
IPOTHBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;

UCTOJIb30BaTh MPU BHINIOJHEHUU y4eOHBIX 3a/laHUil Hay4YHO-TIOMYJISIPHYIO
JAUTEepaTypy (HU3HNUECKOro CoJepKaHusl, CIIPAaBOYHbIC MaTEPHAIIbI, PECYPChHI
cetu MuTepHer, BiageTh MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpPATKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJZICpKAaHUSA, B TOM YHMCIIE MyOINYHO PECTABIATh PE3yIbTaThl MPOESKTHOM
WA UCCIIEZIOBATENBCKOM JEATENBHOCTH, TIPU 3TOM IPaMOTHO HCIIOIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3HMKH, COINPOBOXIATh
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAHUM (PUINIECKUX
MPOIECCOB pacHpeAeisaTh OOS3aHHOCTH B TPYMNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAThb COOCTBEHHBIM BKJIAJ B
JeSITEJIbHOCTD TPYIIIbI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeaIMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSATHUSA: CUCTEMa OTCY€Ta, MaTepUalibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mjaacThueckasi), TpPEHHEe, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TIKECTH, aOCONMIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE, MEXaHUYECKHUE KOJeOaHus U
BOJTHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, dJIEKTPOMATHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJHM30PYKOCTh H JaJTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U TIOTJIONIEHUs, anb(a, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paziuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIDKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JBIKEHUE, KOJIeOaTeNIbHOE NBMXKEHHUE (3aTyXarouiue u
BBIHY’KJIGHHBIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBUXKEHUE, OTPAKEHHE



3ByKa, NPSMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHHWE WU MPEIOMIICHHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKeHHE OeNoro cBeTa B
CIEKTp H CJIO0XEHUE CHEKTPAIBbHBIX I[BETOB, JIUCIEPCHUS  CBETA,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TPOSBICHUE U3YYCHHBIX (PU3WYECKUX SBICHUHA B
OKpyXXamIeM Mupe (B ToM uyHcie (U3NYECKUE SBICHHUS B MPHUPOJE:
MIPUJIMBBI U OTJIMBBI, ABWKEHHE TIaHET COMTHEYHON CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U  PEHTICHOBCKOTO M3JIy4YeHUH, €CTECTBEHHBIM
PaZMOaKTUBHBIN (POH, KOCMUYECKHE JIy4d, PaJIUOAKTUBHOE H3IIyuEHUE
NPUPOJHBIX MHUHEpAJOB, JCHUCTBHE PAJUOAKTUBHBIX M3IYyYCHHI Ha
OpraHu3M YeJIOBEeKa), IPU STOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TE€NI U (PU3NUECKHUE SIBICHUSA, UCIIOIb3YS
¢usznyeckue BENUYMHBI (CpeIHSi W MTHOBEHHAs CKOPOCTh Tella MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tejla, HMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUUAlbHAas HHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUsl CKATOU
NPYXUHBI, KHHETUYECKasl JHEPT U, MOJTHASI MEXaHUYECKasi SHEPIHsl, IEPUO/T
U YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BbICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUs Cpefbl), MNpU OMHUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (PU3MUYECKUN CMBICH HUCHOJB3YEMbIX BEJIWYHH,
0003HAaYEHUsI W EIUHUIIBl (PU3MUYECKUX BEIUYUH, HAXOJIUTHb (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3MYECKUE SBJICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHUPHOTO TITOTEHUS,
NPUHIUO CYNEPIO3UIMK CHJI, MPUHLUII OTHOCHUTENIbHOCTH [ 'anwmies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOO0 U MACCOBOIO YHCEIl
OpU SAEPHBIX PEAKIUSIX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB C OMOPOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (PU3NUECKUX SIBICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4i (OIUPAIOIIMECS HAa CUCTEMY U3 2—3 YpaBHEHHI),
UCTIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (PU3NUECKIE BEIMYMHBI: HA
OCHOBE aHaJM3a YCJIOBUS 33Jjauy 3allUChIBATh KPATKOE yCIOBHE, BBISBIIATh
HEIOCTAIOIIe WK U30BITOYHBIC TaHHbBIE, BEIOMPATh 3aKOHBI U (HOPMYIIH,
HEOOXOJUMbIE [UJISl pEIIEeHUs, TMPOBOAUTH pPAacu€Thl M  OILICHUBATh
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;
pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
$u3MYECKUX METO/IOB, HCHOJIB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh IOPSIKA
IOPOBEJCHUS  UCCIIEOBAHMs, JieJaTb  BBIBOABL, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(¢u3MUecKuX CBOMCTB Ted (M3ydeHHE BTOpPOTO 3akoHa HploTOHA, 3akoHa
COXpaHEHHUsl PHEPrUH, 3aBUCHUMOCTh TEpHOAa KOJeOaHWW MPYKHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCHMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasioxkeHue Oeoro cBeTra B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB M300pa)XeHHsI MpeaMeTa B coOuparomiei
JuH3e, HAOMIOJeHNE CIUIOIIHBIX W JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
000py10BaHUs, OMKCHIBATh XOJ1 OMBITA U €0 PE3yJIbTaThl, (HOPMYIUPOBAThH
BBIBOJIBI;

POBOANUTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeernss
CpellHee 3HAayeHUEe u3MepsieMoil BeaM4MHbl ((POKYCHOE paccTosiHUE
coOuparoield JUH3bI), OOOCHOBBIBATH BBIOOp CHoOco0a HW3MEPECHHUS
(M3MepUTENHHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKHX BEIUYHMH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MIPH
pPaBHOYCKOPEHHOM JIBIDKEHMH 0€3 HadyallbHOM CKOpPOCTH, NEepuoja
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaK€HUs CBETa OT yrila MaJCHUS W yria MPeIoMJICHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSTENIbHO coOupaTh
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJIYYEHHOH 3aBUCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMUI] U rpaduKOB, NIejaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MepeHUs (U3MYECKUX BEJIWYUH (CpeaHss
CKOPOCTh U YCKOPEHHE Tella PU PABHOYCKOPEHHOM JBUKEHHUU, YCKOPEHHE
CBOOOJIHOTO MaJieHUs, JKECTKOCTb MPYKUHBL, KOIPPUIMEHT TpeHUs
CKOJIb)KEHUS, MEXaHU4ecKass pabdoTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJe0aHUN MaTeMaTUYeCKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CHJIa COOWparomie JMH3BI, PATUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY U BBINOJHATH
U3MEpEHUS, CleAysl MPENIOKEHHOW WHCTPYKLMH, BBIUHCIATH 3HAUYECHUE
BEJIMUMHBI U AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YUYETOM 3a/1aHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YyYEHHBIX (PUINIECKUX MOJETICH:
MaTepuajgbHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIJaHeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs1 MOJIENb
aTOMHOTO s111pa;

XapaKkTepU30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUS (B TOM YHCIE:
CIHIOMETP, MTATYUKH TIOJIOKEHUS, PACCTOSHUS WM YCKOPECHHs, pakeTa,
9XOJIOT, OYKH, MepHuckomn, (¢oToannapar, OINTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03MMETp, KaMepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SBJICEHUA W  HEOOXOIMMbIE  (PU3HUECKHUE
3aKOHOMEPHOCTH,

UCIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPHUOOPOB U TEXHOIOTUIECKUX MPOIIECCOB MPH
pelieHnd  y4eOHO-TIpaKTHUYECKUX  3a/ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpPUMEPbl  (HAXOAUTh  HMHMOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHWNA B TIOBCEIHEBHOM
XKU3HU U obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHUS 37]0POBbs U COOIIOACHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHGOpManuu (U3UYECKOTO COJICpXKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYS MMOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEeNICHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB;



UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3alaHUN HAay4YHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3NUECKOT0o COAEpKaHus, CIIPAaBOUHbIE MATEPHAIIbI, PECYPCHI
cetu MHTepHer, Braaerh NpuUEMaMHM KOHCIIEKTUPOBAHMS — TEKCTa,
npeoOpazoBaHusl HPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIECHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpNKaHMUS,
nyOIMYHO NPEACTABIATh PE3yibTaThl IPOEKTHOMN WIIM MCCIIEI0BATENbCKON
NEATEIbHOCTH, TpPHU 3TOM T'PaMOTHO  HCIIOJIb30BaThb  M3Y4YCHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasfena (PU3UKM U COMPOBOXKAATH
BBICTYIUICHUE TIpe3eHTaIMell ¢ y4€ToM OCOOCHHOCTEH ayauTOpUHu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB 1 TeM (uudposbie)
Kourpoabnbie | IIpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaresbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY/KAKIIET0 MUPA
bubnuorexa [JOK
11 o - 2
VISHKA © HAyRa © Tipupone https://m.edsoo.ru/7f416194
1.2 ®dusnvecKue BEITMYUHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro no pazneny 6
Pa3nen 2. [lepBoHava/ibHbIE CBEIEHUSI O CTPOEHNH BelleCTBA
bu6mmotexa I1IOK
2.1 C 1
TPOCHIE BEeCTEa https://m.edsoo.ru/7f416194
99 JIBU>KEeHUE U B3aMMO/IEVCTBUE YACTHII 2 1 but6mmoreka [JOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHHE COCTORHAA BEeCTRa https://m.edso0.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:KeHHMe ¥ B3aMMOAelCTBHE Tejl
bu6nunoreka [IOK
3.1 MexaHnuecKkoe JBUKEHUE 3
Rari ABHACCHH https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoteka [IOK

3.2 nu 4 1
HEPHIA, Maces, IoTHoCTS https://m.edsoo.ru/7f416194
3.3 Cuna. Bune! cunn 14 2 Bubmaorexa ITOK
https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBjienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPIBIMU 3 bubanoreka [IOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edso0.ru/7f416194
bubnuoreka [JOK
4.2 5
Hlapetiite XuKoCTH https://m.eds00.ru/7f416194
bubnuoreka [JOK
4.3 A 6
TMOChEpHOE AaBiICHie https://m.eds00.ru/7f416194
44 JelicTBrE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nesn S. PaGora m MomHOCTH. JHeprus
bu6nmmorexa [IOK
5.1 P 3 1
a60Ta M MOUIHOCTS https://m.eds00.ru/7f416194
5.2 [TpocThie MeXaHU3MBI 5 1 bubamorexa [TOK
https://m.edso00.ru/7f416194
bu6nunorexa [IOK
5.3 M 4 1
CRAMHTCCKAd SHEpTHA https://m.edso00.ru/7f416194
Wroro no paznemy 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeEM nudpoBbIie
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypchbl
Paznen 1. TenJioBble iBJIEHUS
. bubnuoreka [JOK
11 C 7
TPOCHHE 1 CRONCTRA BEIecTna https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 T 21 1 5
SILIOBBIC HPOLECEhE https://m.edsoo.ru/7f4181ce
Hroro no pa3geny 28
Pa3nen 2. DjiekTpuyecKkue H MArHUTHBIE SIBJIEHUS
21 DeKTpUuUYecKue 3apsibl. 3apsHKEHHbBIE TeTa 7 1 bubamnoreka [IOK
' 1 X B3aUMOOCHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmotexa [IOK
2.2 IT i i 20 2 7
OCTOAHHBIH SICKTPHACCIMHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIE SIBJICHUSA 6 1 15 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bubnunorexka [IOK
24 4
DEKTPOMATHHTHAS HHIYKLHA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudgpoBbie
Ne i/t P Konrpoasubie | IIpakrnuyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
Paznen 1. Mexannueckue siBJIeHUsI
11 MexaHH4YeCKOE IBH)KCHHE U CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAMOACHCTEHE eI https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 3
AKOHBT COXPaHEHiA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexanu4veckue KoJe0aHUA U BOJHBI
2.1 MexaHn4yeckue KojaeOaHus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M .3 8 1 3
CHAMMHOCKIE BOITHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no paznemy 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJ1€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubmuoteka [IOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo0.ru/7f41a4a6
Hroro 1o pa3aeny 6

Pasznea 4. CBeToBbIe IBJICHHSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

4.1 3 6 2
AKOHBI PACTPOCTPALICHIA CBeTd https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6eroro ceera B ClieKTp 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBbBIE SIBJIEHUS
51 Hcnyckanue v IOTJIONIEHHE CBETa aTOMOM 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpocHHE ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [ToBTOpuTEIHHO-0000 AN MOYJ/Ib
6.1 [ToBTOpeHue 1 0000IIEHNE COAECPIKAHUS 9 9 bubnnoreka [IOK
' Kypca Gusuku 3a 7-9 Kimacce https://m.edsoo.ru/7f41a4a6
Hroro 1o pa3aeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KouTtpoJbHbie
padoThI

IMpakTuyeckne
padoThI

Jlara
HU3yYeHHUs

DJIeKTPOHHBIE
ungposBbie
o0pa3oBaTe/ibHbIE

pecypchl

®usnka — Hayka 0 IpUpOJE.
SIBnenns npuponasl. Puznueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BETUUYUHBI U UX
U3MEpEHNE

Ypok-uccnenosanue "M3mepenne
TEMIEPATYPHI IPU TIOMOILN
KUJKOCTHOTO TEPMOMETpA U
JaTyrKa Temreparypsl”

Kak ¢usmuka u gpyrue ecrecTBEHHBIC
HayKH U3Y4aroT NPUPOY.
EcrecTBeHHOHAYYHBIN METO
no3Hanus. Onucanue puanyeckux
SIBJIEHUH C ITOMOIIBIO MOJEJIEH

bu6nunorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA
IapUKa, MYIIEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAJIBHO, TCM 6OHBH_IC, qyeM
OoJiblie BbIcOTa Mmycka"

Ctpoenue BeniectBa. ONBITHI,

bub6mmoreka [IOK

! AAOKASLIBRIOIIIE JWICKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBM>KEeHHE YacTHI] BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI IO
9 HAOJTIOICHUIO TETUIOBOTO
pacuIupeHus ra30B»
10 ArperaTHble COCTOSHUS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIICCTB B PA3HBIX arperaTHbhIX
1 COCTOSTHHUSIX M MIX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHHE
bu6nunoteka [IOK
13 CxopocTs. EHHIE cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHM BUKEHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepnusi. ?aKOH WHEpLUH. BuGmorexa LOK
15 B3aumoneiicTBue Ten Kak mpu4rHa

HN3MCHCHUA CKOPOCTU ABUIKCHUS TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BelecTBa. Pacuer Macchl

bu6mmoreka [IOK

16 1 o0BbeMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas pabota
17 «OmnpeneneHne IIOTHOCTH TBEPIOTO
Tenay
18 Pemienue 3a1a4 mo reme bubnuorexa [JOK
"[InoTHOCTD BemecTBa" https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
19 B3auMojiercTBuA Tea. Cunia
yrnpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHBI OT
MPUIIOKEHHOM CHITBD»
21 SIBaenmne Tarorenus. Cuia TSHKECTH
CBs13b M@Ky CUJION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3aga4 o teMe "Cuia TSOKECTH
Cua TSDKeCTH Ha APYTUX IJIaHeTax.
23 duznyeckue X&p&KiZ;I/ICTI/IKI/I bubmmorexa LIOK
https://m.edso0.ru/ff0a1502
IJIaHET
bu6nunorexa [IOK
24 Hswepette cit. J{amometp https://m.edsoo.ru/ff0al8cc
bu6nunorexka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
CJ'IO)KCHI:IC IBYX (iym, HaIpaBJICHHBIX BuGorexa [IOK
26 10 OJTHOM TPSIMOM.

PaBHOelcTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemenue 3agau no reme
"PaBHonelicTBytomast cui"

28

TpeHue CKOIbKEHUS U TPEHUE
nokost. Tpenue B ripupoe u
TEXHUKE

bub6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtophas pabota «3yyenue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIB)KEHUS OT CHJIBI JIaBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MMOBEPXHOCTEN

bubnuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amay Ha onpenenieHre
PaBHOAECHCTBYIOIIEH CUIIbI

31

Pemienne 3amaq mo Temam: «Bec
tenay, «['padudeckoe nzoopakeHue
crny, «CHuiasy,
«PaBHOIENCTBYIONIAS CHIDY

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas paboTa rmo remam:
«MexaHndecKoe IBIKEHIEY,
«Macca, IOTHOCTEY, «Bec Temay,
«['padpuueckoe n3o0paskeHUE CUI»,
«Cunbei»

33

Jasnenue. CiocoObl yMEHbIIEHUS U
YBEJIMUYEHUS 1ABJICHUS

bu6nunoteka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza. 3aBUCUMOCTD
JIaBJICHUS Ta3a OT 00bEMa,
TeMIIepaTypbl

bubnunorexka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenada naBiaeHus TBEPIBIMH

bub6mmoteka [IOK

35 .
TCTAMIL, JRIUCOCTAMIT I Tasamit https://m.eds00.ru/ff0a25h0
3akon Ilackang
JlaBlieHHE B JKUIKOCTH U rase,
36 BBI3BAHHOE JEMCTBUEM CHJIBI bubmorexa LHOK
A https://m.eds00.ru/ff0a2718
TSIKECTH
37 Pemenue 3anau 1o teme «JlaBienue bubnuorexa [JOK
B JKHIKOCTH U rase. 3akoH [lackamsy» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coo0
OODIHATOTIHHECHA COCYAR! https://m.edsoo.ru/ff0a2970
bubnuorexa [JOK
39 r I
MAPABTHICCIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmiaeBoit
JKHUIKOCTHBIM HAcocC
Atmocdepa 3emnn. [Tpuunnel
CYIIIECTBOBAHUS BO3 HOU
41 O?(I)IJIOI{KH 3emitu 3;3y;zHMOCTB bubnmorexa [TOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO ABJICHHUS OT BBICOTHI
HaJ YpOBHEM MOpsI
42 Bec Boznyxa. AtmocdepHoe bubnmnoreka [IOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHoro bubmuorexa [LIOK
nasienus. OnsIT Toppruenn https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTE aTMOCGhHEPHOTO
44 aBJICHUS OT BLICOTB(Ii)HE OBHEM bubmorexa LOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. AtmochepHoe bu6nuoreka LIOK

JAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3axay mo reme

46 "AtmochepHoe naBneHue"
JlelicTBUE )KUIKOCTH U ra3a Ha
47 HOTPYKEHHOE B HUX TEJO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas pabota
48 «OrnpeseneHue BhITAIKUBAIOIEH bubnuorexa LIOK
CHUJIbL, JEHUCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«ccnenoBanne 3aBUCUMOCTH Beca
49 TeNa B BOJAC OT 00bEMa bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKCHHON B )KHUJIKOCTh YaCTH
Tena»
bu6nmmotexka [IOK
>0 Hnagarie Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa uin
51 KOHCTPYHPOBAHUE JIOJKH U
OTpeieNieHne €€
rpy30MOabEMHOCTH "
Pemenue 3anay mo Temam:
59 «IlmaBanue cynos. bubnuoteka [IOK
BosnyxomiaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEJ, KUAKOCTEH U Ta30B»
but6mmoreka [JOK
53 Mexantuieckas pabota https://m.edsoo.ru/ff0a3f82
54 MomnocTs. EqUHHUNEI MOITHOCTHU bubmorexa LOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM IIpU
HoabLEME 10 JIECTHHULIE"

56

IIpocTsie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha ppryare

57

KonTponbhas paboTa o reme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

58

PeseprHrlit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «/laBneHue
TBEPABIX TEJI, JKUIKOCTEH 1 ra30B» /
Bcepoccuiickas npoBepoyHas
pabora

bubnuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

59

Poruaru B TexHuKe, OBITY U IPUPO/IE.

JlaGopaTtopHnast pabota
«HccnenoBanue ycnoBun
PaBHOBECHSI phIUaray

0.5

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amad mo reMe «Y CJIOBUS
pPaBHOBECHS pbIyara

bu6nunoteka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT nmonesnoro aeiicTus
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KI1/] HaknoHHOI
IJIOCKOCTH

0.5

62

Pemenue 3ama4 no teme "Pabora,
MommHocTh, KITJT"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

MexaHnuueckasi JHEprusl.
Kunernueckas u noTeHIraIbHAast
SHEprus

bub6mmoteka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0OH COXpaHEHUSI MEXaHUYECKOMN
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

Y POK-3KCIIEPUMEHT I10 TeMe

"JKcrnepuMeHTaJIbHOE ONpeie/IeHUe

NU3MCHCHUS KHHCTH‘IGCKOﬁ nu
MOTEHIIMATIBLHOW SHEPTHH MPU
CKaTBIBAaHMH TeJIa 0 HAaKJIOHHOMH
IIocKkocTH"

66

KonTponbHas paboTa 1o Teme
«PaboTa 1 MOIITHOCTH. DHEPTHUS

67

PesepsHslit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MeXxaHUUeCcKoe
nIBIOKeHne"

bu6nmorexka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepsHslii ypok. Pabora c
TekctaMu 1o teme "Pabora.
MoiuHOCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHBIE
[
JI:;_H Tema ypoxa Beero Konrtpoasuble | IIpakTnuyeckue i[:;:eﬂnﬂ :)Ig;)l;l:())?;fenbﬂme
padoTbI padoThbI pecypest

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KUHETUYECKON 1 bubnuorexa LIOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS

2 Macca u pa3mep aTOMOB ¥ MOJIEKYJ 1
Mogaenu TBEPAOTO, KUIAKOTO U

3 ra3§o6pa3HOI:"I([) CO(:TOSHI-I[I/IIZ 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a540e

BEILIECTBA
OOBbsicHEeHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHUH BeIleCTBa Ha OCHOBE 1
II0JIO’KEHUIN MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun

5 Kpucrannnueckue u amoppHbie 1 bubmuotexa LIOK
Telna https://m.edsoo.ru/ff0a5800

6 CMauuBaHuE U KalUJUIIPHOCTb. 1 bubmuorexa [LIOK
[ToBepxHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CKaTHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TETJIOBOTO IBUKEHUS 1
YacTHUI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsr bubnuorexa [LIOK
U3MEHEHUS BHYTPEHHEN JHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmoteka [IOK
10 Bute! Tenonepenasn https://m.edso0.ru/ff0a6412
Ypok-koupepennus "[IpakTruaeckoe
1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonunuecTBo TennoThl. Y 1eibHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
aBHEHHME TETUIOBOTO OajaHca.
13 }FIEHJ1006M6H U TEIUIOBOC bubmmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopHas paboTa
14 "HccnenoBaHue IBIEHUS bu6nmmorexka [IOK
TEMI000MEeHa MPU CMEIIUBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsuei BoabI"
Pacdyet xonmyecTBa TEMIOTHI,
15 HE0OXOMMOTO sl HarPEBAHUS
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIKICHUH
JlaGopaTopHas pabota
16 "OanaenI::HHe I})/)ICHBHOﬁ bubmorexa [OK
. https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TOIUINBA. Y AeIbHAs bubnuoteka [IOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenne n OTBCPJACBAHUC
KpUCTATINIMYCCKUX TCIL. Y aenbHas
TCIIJIOTA IJIaBJICHUA

bub6mmoteka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabota
"OnpeneneHue yaeabHON TeIIOTh
IUIaBJICHUA JIbaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue 1 KOHIEHCAIUA.
Ucnapenune

bubnuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas Temiora
napooOpa3oBaHUs U KOHACHCAIINH.
3aBUCUMOCTh TEMIIEPATYpPBI
KHIICHUS OT aTMOC(EPHOTO
JTABIICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3tyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIBHOM BJIAXKHOCTH
BO3aYyXa"

bu6nmmotexka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha onpeneneHre
BJI&JKHOCTH BO31yXa

24

[IpuHIHIBI pabOTHI TEILUIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHETO CTOpaHUs

25

KII/I TersioBoro aBuraTess.
TeroBbIe IBUTATENH U 3aIIATA
OKpYKarole cpebl

bubnunorexka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpAaHEHMS U IIPEBpaLCHUS
SHCPTHHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbIe ABICHHUS.

bu6mmoteka [IOK

21 N3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BenlecTa”
KonrtponbHas pabora no reme
28 "TemioBsle siBieHUA. VI3MeHeHne bubmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BelIecTBa

29 Onektpusanus Ten. J{Ba pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue

30 "OnexTpu3anus Tei1 MUHAYKIUEH U
IIPU COIPUKOCHOBEHUU"

31 B3anmopencTBre 3apsKEHHBIX TEIl. bubnuorexa [LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.

39 HanpspkeHHOCTD 2JIEKTPUUYECKOTO bubnuoreka [LIOK
nosist. [IpuHIMn cynepno3unun https://m.edsoo.ru/ff0a8al0a
JNEKTPUUECKUX MOJIeH
Hocutenu snexkTpuyeckux 3apsiioB.

33 DnemenTapHbIi 3apsia. CTpoeHne
aToma

34 [TpOBOAHMKY U TUINEKTPUKH. 3aKOH bubmuotexa [LIOK
COXPAHEHUS IEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha mpuMeHeHME bubmuoreka [LIOK
CBOMCTB 3JIEKTPUYECKHX 3aps10B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUi TOK, YCIIOBHS €r0

Bbubnunoreka [IOK

36 cymecTtBoBaHus. cTouHmKH

OJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bub6mmoreka [IOK

37 JleiicTBHS 3IEKTPUUYECKOTO TOKA httos://m.eds0o.ru/fi0a96b2
VYpoxk-uccnenosanue "/lelictBue

38 AIIEKTPUYECKOTO T10JIsI Ha 1
MIPOBOJHUKHU U JUAIEKTPUKHU"

39 DIIEKTPUUYECKHI TOK B METaJlIaX, bubnuorexa [JOK
JKUJIKOCTSIX M Tra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1ernb 1 €
COCTaBHBIE YaCTH
Cuna Toka. JlaboparopHnas pabora

41 "U3mepenue u pellj")YJII/Irlf))OBaIFI)I/Ie CUJIbI 0.5 bubmorexa HOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpsKEHHE.

42 Bonsr™etp. JlabopaTtopHas pabota 05 bubmuoreka [JOK
"N3MepeHue u peryinpoBaHue https://m.edsoo.ru/ff0a9%e14
HanpsokeHus"

ConpoTHBIeHUE TPOBOJHUKA.
43 Y,Z[CJI':I)BHOG conpOTIaneIi[He bubmorexa LHOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopartopHas paboTa
"3aBUCUMOCTD JIEKTPUYECKOTO
44 CONPOTHUBIICHUS IPOBOJHUKA OT €T0 1 Bubmrorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTHBI, TIIOMIAH TIOTIEPEIHOTO
cedeHus u marepuana’
3aBUCUMOCTH CUJIBI TOKA OT
bubnunorexka [IOK
45 HanpsikeHus. 3akoH Oma juist

y4acTKa LeTH

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJTBI

bu6mmoteka [IOK

46 TOK®, MAYIIETO HEPes pesuerop, ot https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus: Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaIJIEIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopaTtopHas pabota "IIpoBepka
48 IIpaBUJjIa CII0KEHUS HAIIPSKECHUN bubnnoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
JlaGopaTtopHnas padota "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [LIOK
MapaJuIeJIbHOM COECIMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aay Ha npuMEHEHUE
50 3aKOHa OMaHIUm pasianoro bubmorexa LOK
https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOJTHUKOB
Pa6ota u MmomHOCTh
51 3J1eKTqueCKI;Ir0 TOKa. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaboparopHas paboTa
52 "Onple)z[eﬂre)HHe I;)a6OTLI 1 MOITHOCTH bubmmorexa [IOK
| https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNeKTpUYeCcKHe ey u
53 HOTPEOUTETH DIEKTPUIECKOM bubmuorexa [LIOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIe MAarHuThbl, UX

54 N
B3aUMO/JECICTBUE
55 VYpoxk-uccnenosanue "M3yuenue 1 bubnnoreka [IOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1moie. MarautHoe 1oJie
bubnuorexa [IOK
56 3eMIu U ero 3Ha4YeHue IS HKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBKa K KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3apSiIbI.
57 3apsKeHHBIE T:I)a U UX ’ bubmorexa LHOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTsus. I10CTOAHHBIN
ANEKTPUIECKUH TOK"
KonTpoabHnas paboTa o reme
"DIeKTpUUECKHE 3apsiIbl.
3apsiKeHHBIE TeIa U UX
P N . bubmuoreka [JOK
58 B3auMoaercTBHA. [TocTOIHHLIM
. " https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabota
PesepBHblit ypok. Pabora c
TekcTaMu 1o TeMe "T1ocTOSIHHbBIN
59 JeKTpUYecKuit Tok" / bubmmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmneiT OpcTena. MarHuTHoOE II0JIE
60 DJIEKT I/IECCKOFO TOKa MarauTtHoe bubmorexa [OK
P https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 [IpuMeHeHue >JIeKTPOMarHuToB B 05 bubnmoreka [JOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3y4yeHue 1eiCTBUS MArHUTHOT'O
MOJIsI HA IPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHCcTpynpoBaHue U U3y4yeHue
paboThI AIIeKTpoIBUTATEIIA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiThl Papajes. 3aKoH
AJIIEKTPOMATrHUTHON UHTYKIIUH.
[IpaBuio Jlenna

64

Onekrporerepatop. CriocoObl
MOJIYYEHUS DIIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMbIX HCTOYHHUKAX
SHEprun

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIecKHe u
MarHuTHBIC SBJICHUS"

66

KonTponpHas pabota no teme
"DJeKTpUYECKUE U MArHUTHBIE
saByeHus"

bubnunorexka [IOK
https://m.edsoo.ru/ff0acbh14

67

PesepBHblit ypok. Pabora c
TekcTaMu 1o TeMe "TeIioBEIe
sBJIeHus"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH 10 TeMe "MarduTHEIe
SIBIICHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5




9 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Beero Konrtpoasubie | Ilpakrnuyeckue il:;:eﬂl/lﬂ :)I;Ig;l;zz];eeﬂbﬂue
padoTbI padoThbI pecypest

1 MexaHuueckoe IBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bu6nmoreka [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPAMONIMHENHOE 1 bubnuoreka LIOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITUHENHOE

4 nBukeHue. CpeiHsisi U MTHOBEHHAs 1
CKOpOCThb

5 [IpsimonuHEitHOE paBHOYCKOPEHHOE 1 bub6nuoreka LIOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocThb MPSIMOJINHEITHOTO

6 PaBHOYCKOPEHHOTO JIBUKCHHUS. 1
I'paduk ckopoctu
JlaGopatopHnas pabora

7 "OnpeneneHre yCKOpeHUs Tesla Npu 1 1 bu6numoreka LIOK
PaBHOYCKOPEHHOM JIBUKEHHH T10 https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenue tei. OIbIT 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK

okpyxHocTH. Ileprox u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparnienus. JInneitHast u yrinonas

CKOPOCTH
10 LleHTpOoCTpeMHUTEIEHOE YCKOPEHHE
1 IIepseb1it 3akoH HeroToHa. BexTop bub6nuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bub6numoreka LIOK
PaBHopelicTByrOIIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka LIOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3ana4 Ha IpuMeHeHne bubnmoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 . r
Cuna ynpyroctit. 3akor I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3agau no reme «Cuia
YIIPYTOCTH»
JlabopaTtopHas pabota
17 «OmnpeneneHue KeCTKOCTH bubnmorexa LIOK
e https://m.edsoo.ru/ffOaee28
TIPY>KHHBD»
bu6mmorexa [IOK
18 C
4 Tpemti https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuina bu6mmoreka [IOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabota
20 "Onpenenenue ko3P PuUIrieHTa bubmmorexa [JOK
P | https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIBXKEHUS
Pemtenue 3agau no teme "3aKOHBI BuGmorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuia

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

22

Cuia TSDKECTHU U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOHOTO
HaICHUsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHbepenius "J[BrkeHue Tel
BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrema). I'anaktuku"

24

Pemrenue 3aga4d o teme "Cuiia
TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUA"

bubmuorexa [JOK
https://m.edsoo.ru/ffO0af5f8

25

[IepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MarepuanbHO TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C©
3aKperIEHHOM OChIO BpaICHUSI.
MowmenT cuibl. LlenTp Tsxectn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuanbHOI TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHON OCBIO BPALLIEHHUS.
MowmenT cuibl. LleHTp Tsxectn

28

Pertennie 3amay mo reme "MoMeEHT
cuisl. LlenTp TsKecTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka Kk KOHTPOIBHOU paboTe
o TeMe "MexaHn4ecKoe IBIKEHHUE.
Bzaumoneiictsue ten"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbnas paborta o reme

30 "MexaHn4eCcKoe IBUKEHUE. bubmorexa OK
N https://m.edsoo.ru/ffOb06ec
BsaumonerictBue tem"
Nmnynbce Tena. UMnynbe CUIbL.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunorexa [HOK
Yupyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

3 Pemenue 3amau mo Teme "3akoH bubmuorexa [JOK
COXpPaHEHUs uMIyJsbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bubmuorexa [JOK

34 Mexannyeckas paboTa U MOIIIHOCTh httos://m.edsoo.ru/ff0b0a84

35 PaboTa CHIbI TSHKECTH, CHIIBI bu6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHnas paboTa

36 «Omnpenenenne pabOThl CUIIbI TPEHUS
IIPU PAaBHOMEPHOM JIBUXKEHUU TeJa
10 TOPU30HTAIBHOM TOBEPXHOCTH»

37 CBs13b 3HEpruu U paboTHI.

[ToreHmuansHast SHEPrus

38 Kunernueckas sueprus. Teopema o bu6numoreka LIOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ffOb0c32

329 3aKOH COXPAaHEHUs SHEPTUU B
MeXaHUKe

40 JlaGopatopHnas paborta «3yuenue bubnnorexa [HOK

3aKOHa COXPAHCHUSA DHCPI U

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarensHoe JABMXKXCHHE U €T0
XapaKTCPUCTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaronye KojaeOaHusl.
BrinyxaeHHbie KosieOanusl.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTnyecKkuii ¥ IpyKUHHBIN
MasiTHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTD
repuo/ia KojieobaHuM OT KECTKOCTH
MPY>KUHBI U MAaCChI TPY3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamenue sHeprun npu
MEXaHNYECKUX KOIeOaHMUIX

46

JlaGopartopHnas pabota
«OmpeneneHne 4acToThl ¥ IepuoIa
KoJe0aHui MPYKUHHOTO MaTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH MEPUOA KOJIeOaHUH
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHbL. CBoiicTBa
MeXaHn4eCcKuX BOJH. [IpogosibHbIE
TIOIIEPEYHBIE BOJIHBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHmus "MexaHnueckue
BOJIHBI B TBEPIOM TEJIE.
CeiicMUUY€eCKr€ BOITHBI"

50

3Byk. PactipocTpanenue u
OTpa)KCHHE 3BYyKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHus "Y1bTpa3Byk U
nHOPa3BYK B IPUPOE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOI paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
MexaHnveckue KoseOaHus U BOJTHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KontponbHas padbora 1o reme
"3aKOHBI COXPaHEHUS.
MexaHudecKkue KojieOaHust U BOJIHEI"

56

DNeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa QJICKTPOMArHUTHBIX BOJIH

58

Ypok-konpepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons30Banue 37€KTPOMarHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3K"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agay Ha onpeiesieHre
YaCTOTHI M JIJIMHBI
AJIEKTPOMATHUTHOMN BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas MpUpoa CBETa.

bubmuoreka [IOK
61 CKO})OCTL cBera. BoinHoBbie httos://m.e dsos.lru /F0b3Ld0
CBOICTBA CBETA
Uctounuku cBeta. [IpsmonnneitHoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
ComHia u JIyHsl
3aKoH OTpaKeHUsI CBETA. 3epKaJa.
63 PemeHHepaaI[aq Ha an/IMeH:HI/Ie bubnmorexa [OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka LIOK
MPEJTOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE
65 ceeta. Mcnoap30BaHue MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKEHHUS B https://m.edsoo.ru/ffOb3c5¢c
ONITUYECKUX CBETOBOJIAX
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yriia MaJieHus Ha rpaHule "'Bo3yx-
crexio""
VYpok-koHpepeHIHs
"Hcnonb30BaHue MOJTHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBA3B"
bu6mmorexa [IOK
68 Jluuzpl. OnTHYECKas CUjla JTMH3BI httos://m.edsoo.ru/fOb3E2c
69 [TocTpoenne n300paKeHUH B TMH3AX buommorexa LIOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaGopaTopHas pabora
"Onpenenenue GoKycHOTO

bu6mmoreka [IOK

70 pacCTOSAHUS U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparoten TUH3bI"
71 Ypok-koHpepenus "Onrtuyeckue bubnuoreka [IOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOc0a7e
79 I'na3 kak onruyeckas cuctemMa. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 VYpox-koupepenuus "ledexrsr
3penus. Kak coxpanuts 3penue"
Pasnoxxenue 6enoro cBera B CIIEKTP.
74 OneiTel HetoToHa. Crnoxxenne bubmuorexa [JOK
CIEKTpaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopatopnas pabdora "OnbITh O
Pa3IoKEHUI0 OEIOro CBETa B CHEKTP
75 1 BOCIIPHUSTHIO LIBETA MPEAMETOB ITPU Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJCHNH Yepe3 LBETOBbIE
¢bunbTps"
VYpok-npaktukym "BoaHoBbIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys 1 nuppaxuus”
77 Omnertel Pezepdhopaa u mmaneraprast bubnmnoreka [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHYCKaHI/IC U IIOI'JIOIICHUE CBETA

. bu6mmoreka [IOK
79 aromoM. KBaHTbl. JInneiuareie httos://m.e dsoc?ru fFfOc144c
CHEKTPBI
80 VYpok-npaktukyMm "Habntonenue bubnnoreka [IOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoaxTrBHOCTE U €€ BUIBI Bubmorexa IIOK
https://m.edsoo.ru/ff0c1672
82 CrtpoeHnue aToMHOTO fJIpa. bubnuoreka [IOK
Hyknonnas Mmonenp https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALLICHNUS. bubnuoreka LIOK
H3oTombl https://m.edsoo.ru/ff0clal4
84 Pemenne 3amad mo teme: bu6mmoreka [IOK
"PagmnoakTuBHBIC pEeBpaIicHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koHbepeHIus
86 "IPaL[I/IoaKl(“iI)/IlfHHI; U3ITy4eHUs B bubmorexa LOK
" https.//m.edsoo.ru/ff0c2126
MPUPOJIE, MEAUIIHE, TEXHUKE
S nepHbie peakiun. 3aKOHBI
87 C:X[l)jaHeHEﬂ 3alll)ﬂn0130ro U bubmmorexa TIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE
88 DHeprusi CBsI3M aTOMHBIX SI7IEP. bubnmnoreka [IOK
CBsi3b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amay no teme "Anepueie
peakuun"
90 Peaknuu cuHTe3a U JeneHUs SAIED. bubnnorexa [HOK
Ucrounnku 3uepruu CoiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepenuus "SAnepnas

sHepreTuka. JleicTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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paZaMoOaKTUBHBIX U3JIy4E€HUI Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJBLHOM paboTe
1o TeMe "DIEKTPOMArHUTHOE TOJIE.

Bu6moreka [JOK

%2 DNEeKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBeHus"
KonTposbHas pabota 1o reme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHEI.
KBanToBsic siBICHUA"
IToBTOpenue, 0600IIIEHHE.
94 Ha60p§T0prle paboTHI 1O KypCy bubmmorexa LIOK
" N " https://m.edsoo.ru/ff0c245a
B3aumoeiicTBue Ten
IloBTOpenue, o0oomcHNe. Pemenue
95 paCLIeTI;)-ILIX u Kaqe:TIBeHHHx 3aj1a4 bubmmorexa [IOK
| f https://m.edsoo.ru/ff0c2572
o TeMe "TernaoBbie MpoIecChl
IToBTOpenue, 06061eHue. Perenne
9 pacUYEeTHBIX U KaUE€CTBEHHBIX 3aj1a4 bu6mmoreka [IOK
o Teme "KIIJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nsurareiei"
[ToBTOpenue, 0600meHue. Perenue
97 pacquII){Hx U Kaqe:TlBeHme 3aj1ad bubmmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
o teme "KIIJI anexTpoycTaHOBOK
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98 JIaGoparopHbIe pabOTHI IO KypCy
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[ToBTOpenue, o6o6menue. Pabora ¢
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OEPA30OBAHUSA

7 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BATh U3YYCHHBIC ITIOHATHA

1.2

pas3indaTrb ABJICHUA 10 OIMMCAHHIO UX XaPAaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOC SABJICHHUC

13

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (UINUECKUX SBICHUN B
OKpY’KalOIIeM MHUpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B IPUPO/IE,
IIPU 3TOM [EPEBOUTH MPAKTUYECKYIO 33/1a4y B Y4€OHYI0, BBIICIATh

CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH ) GU3UUYECKUX SABICHUN

14

ONKCHIBaTh HM3YyUEHHBIE CBONCTBA Te€l M (PU3NYECKUE SIBICHUSA,
UCMONB3ys (PU3UYECKHE BETUYMHBI, NPU OMMCAHUHM MPABUIIBHO
TpakToBaTh (PU3MUECKUH CMBICI MCHOJIb3YEMBIX BEIUYMH, HX
0o0O3HaueHWs: M eAMHUIBl (PU3MYECKUX BEJIMYMH, HAXOJIUTh
(bopMyIibl, CBS3bIBAIOLIME JaHHYIO (U3UUYECKYI0 BEIUYHHY C
JPYTUMH BEIMUYUHAMHU, CTPOUTH I'paMKH H3YYE€HHBIX 3aBUCUMOCTEH

(UBUYECKUX BETUYUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
WCIIOJNIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa W 3alUChIBAaTh €ro  MaTeMaTHYECKOe

BBIPaKCHUC

1.6

OO0BACHATH (PU3NYECKUE SIBICHUS, TPOIIECCH U CBOMCTBA T€J, B TOM
qucie M B KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOMUTH
oObsicHeHue u3 1 — 2 JOruyeckux miaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHM, (PU3NUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTH




1.7

pemars pacy€THbIE 3aauu B 1 — 2 eHCTBUS, UCIIONb3Yys 3aKOHBI U
bopmynbl, CBs3bIBaONIME (PU3UYECKHME BEIWYMHBI: Ha OCHOBE
aHaji3a YCIOBHsS  3aJa4yd  3aluChbiBaThb  KPaTKoe  YCIIOBHE,
HOJCTABIATh (U3UUECKUE BEIUYMHBI B (OPMYNIBI U TPOBOIUTH
pacuéThl, HAXOAWUTH CIPABOYHBIC JaHHbIE, HEOOXOAMMBIC IS
peuieHus  3a4ad, OLEHUBAThb PEAIMCTHUYHOCTb  IIOJyYEHHOU

bu3nYeCcKOil BeTMYUHBI

18

pacrio3HaBaTh NMPOOJIEMBI, KOTOPBIE MOXHO PEIIUTHh MPU MOMOIIU
(¢U3NYEeCKUX METOJ0B, B ONHCAHUHM WCCIICAOBAHMS BBLICTATH
mpoBepsieMoe  MpelrnoyiokeHue  (TUIOTe3y),  paznuyarb U
MHTEPIPETHPOBATH IONYYCHHBIH pPE3ylIbTaT, HAXOJUTh OIIMOKU B

XOJ¢ OIIbITa, ACJIaTh BBIBOABI I10 €I'0 pE3yJIbTaTaM

1.9

MIPOBOANTH OMBITHI IO HAOTIOACHHUIO (PU3NYCCKUX SIBICHUN WIIN
(¢u3MYEeCKUX  CBOMCTB  Tel:  (QOpMyIHpOBaTH  MPOBEPSiEMbIE
MPENIOJIOKEHNUsI, CcOOMpaTh YCTAaHOBKY M3  MPEAJIONKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBaTh X0/ OIIbITA 1 (bOpMy.]'II/IpOBaTB BBIBOAbI

1.10

BBITOJHATh MPSIMbIE U3MEPEHUS C MCIOIb30BAaHUEM aHAJIOTOBBIX U
UG POBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUS MPHUOOPOB C YUETOM

3aJJaHHOM aOCOJIFOTHON MOTPEIIHOCTH U3MEPEHUI

111

IPOBOAMTH MCCJIENOBAaHUE 3aBUCHUMOCTH OJHOW  (pu3nueckoi
BEJIMYMHBI OT JPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHUM y4eOHOTO HCCIIEIOBaHMs, COOMpaTh
YCTAaHOBKY W BBINOJHATh HM3MEPEHHUs, CIeAys MPEeaIoKEHHOMY
IIaHy, (UKCUPOBaTh pE3yJbTaThl MOJYYEHHOHM 3aBUCUMOCTH
(¢u3NYECKUX BEIUYMH B BUJIE MPEUIOKEHHBIX TAOIUI U IPpa(UKOB,

JACJIaTh BBIBOJKI IO PE3YyJIbTaTaM UCCICI0OBaHUA

1.12

MMPOBOAUTE KOCBCHHBLIC H3MCPCHUIA (1)I/ISI/I'-IGCKI/IX BCJIIMYHH, CICOYys
HpeHHO)KCHHOﬁ HHCTPYKIUU: Ipu  BBINIOJIHCHUU H3MepeHHI>i
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

HCKOMOM BEJIMYHHBI

1.13

coOmoaTh TMpaBWiia TEXHUKU Oe30macHOCTH TMpH pabore ¢

1a00paTOpHBIM 000pyI0BaHHEM

1.14

YVKa3blBaTh TPHUHIMAIGI  JICHCTBHS NPHOOPOB W  TEXHHUYCCKHX
YCTPOMCTB, XapaKTEepU30BaTh MPHUHLMIBI JIEHCTBUS H3yYECHHBIX

npuOOPOB U TEXHUYECKHX YCTPOMNCTB C MOMOIIBIO MUX OIUCAHMUA,




UCTIONIB3YyS 3HAHMA O CBOMCTBAaX (DU3UYECKUX SIBICHUH H

HCO6XO,I[I/IMBIC (l)I/ISI/I‘ICCKI/Ie 3aKOHbI 1 3aKOHOMCPHOCTHU

1.15

NPUBOJIUTH TpUMEpHl (HaXOAWTh WH(MOPMALUIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJNIb30BaHUS  (PU3MYECKUX  3HAHWA B
MOBCEHEBHOM JKM3HM Uil OOecreYeHus: Oe30MacHOCTH  IPH
oOpamennn ¢ TpubOpaMd W TEXHHUYECKUMH yCTPOWCTBAMHU,
COXpaHEHHs 370pPOBbS W COOJIOJECHUS HOPM DKOJIOTUYECKOTO

MOBEJICHUS B OKPYKalOLLEl cpeie

1.16

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTi MHTEepHeT B
COOTBETCTBUHU C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIMXCS 3HAHUN W MyTEM CPaBHEHUS Pa3JIMYHBIX MCTOYHHKOB
BBIJICJIATh MH(POPMAITUIO, KOTOpasi SBISETCS NMPOTUBOPEYMBON WIIH

MOJKET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIB30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3a/1aHUN
HAYYHOTIOMYJISIPHYIO ~ JIUTEPAaTypy  (DU3MYECKOTO  COJAEpIKaHUs,
CIIpaBOYHbIE MaTepuayibl, pecypcel cetu VHTepHer, BianeTh
npuémMamu KOHCIIEKTUPOBAaHUS TEKCTa, npeoOpa3zoBaHus

nH(pOpMaIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/aBaTh COOCTBEHHBIE KPATKHE MICHbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHMKOB HHPOpMAIUK (HUIHIECKOTO
COJIepKaHusl, B TOM YHUCJIE MYOJINYHO JIeJaTh KpaTKue COOOIIEeHUS O
pe3ynbTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUHN, TPH ITOM
IPaMOTHO MCHOJIb30BaTh U3YyUYEHHBIM NMOHSATUHHBIA amnmapar Kypca

(Gu3HKH, COMPOBOXKAATH BBICTYIUIEHUE MPE3eHTalUEN

1.19

IpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB M HCCIENOBaHUMN
pactpenensatb OOS3aHHOCTH B TPyHIe B COOTBETCTBUHU C
MMOCTaBJICHHBIMM 33JlauaMH, CJIEAUTh 3a BBINOJHEHUEM IIJaHa
JIENCTBUM, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIaJ B
JIeITEeILHOCTD TPYIIIBI, BBICTPAUBAThH KOMMYHHKaTUBHOE

B3aUMOJICVICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX

8 KJIACC




Kon
IpoBepPAEeMOro
pe3yabTarTa

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BaTh IOHATHUA

1.2

pa3jindyaTthb ABJICHUA 10 OIMMCAHHIO UX XaPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

13

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NYECKHe SIBICHHS B IPUPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B YUEOHYIO, BBIICNIATh

CyIIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (PU3NICCKUX SIBICHUI

14

ONUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UUECKUE SIBJICHMUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, NpPU OIHCAHWH TPABHIHLHO
TPaKTOBaThb  (U3WYECKMH  CMBICH  HCHOJb3YEMBIX  BEJIUYUH,
0003HaYeHUs] W €IUHULBl (U3NYECKUX BEIUYHUH, HAXOIUTh
bopMynbl, CBA3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEJIMYUHY C
JPYTUMH BETHYUHAMH, CTPOUTH TPpadUKH U3YIEHHBIX 3aBUCHMOCTEH

(UBUYECKUX BETUYUH

15

XapaKTECPHU30BaATh CBOMCTBaA TCI, (1)PI3PI‘~ICCKI/I€ SABJICHUSA U MPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPW OTOM JaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW 3allMCblBaTb €ro MaTéMaTH4YCCKOC

BBIPAKEHUE

1.6

00BSACHATH (prU3HUECKHe MPOIIECCHl U CBOMCTBA TEM, B TOM YUCIE U B
KOHTEKCTE CHUTYyalluidi MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa:
BBISIBJISITH TPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
1 — 2 yjloruyecKkux IaroB ¢ MoMompe0 1 — 2 u3ydeHHBIX CBOWMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (pI/I3I/IquKI/IX 3aKOHa UJIN 3aKOHOMCPHOCTHU

1.7

pemarh pacy€THble 3a7a4 B 2 — 3 AEHUCTBUS, UCIIOIb3Ys 3aKOHBI U
dbopmysbl, CBsA3BIBatONIME (U3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBHS 3a7a4M 3alKMChIBaTh KPATKOE YCIOBUE, BBISBIATH
HEJOCTaTOK JAHHBIX JUIsl PEIICHHs] 3aJlayd, BBHIOMpPATh 3aKOHBI U
dbopMyIbl, HEOOXOTUMBIC ISl €€ pelleHus, MPOBOIUTh PACUYEThl U
CpaBHUBATh TMOJTYyYEHHOE 3HAYCHHE (PU3NUECKONW BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

18

pacrio3HaBaTh MpOOJEMBbI, KOTOPhIE MOXXHO PEIIUTh MPHU TOMOIIU

(I)I/ISI/I‘ICCKI/IX MCTOIOB, HCIIOJIIB3yd OINHCAHUC  HCCICOOBAaHUA,




BBIACIIATH IPOBCPACMOC MMPCATIOJIOKCHUEC, OLICHUBATH ITPABUIILHOCTD

MopsaKa IpOBCACHUA UCCIICAOBAaHU, NCTIATh BBIBOABI

1.9

MPOBOANTH OMBITHI MO HAOTIOACHUIO (DU3UYECKUX SBICHUH WU
(GU3MYECKUX  CBOWCTB  Tell:  (OPMYJIHpPOBATh  IMPOBEPSCMBIC
NPENONIOKEHUs, COOMpaTh YCTAHOBKY W3  IPEIIOKEHHOTO

000pyI0BaHUs, OTUCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHSATH TPSAMbIE HU3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB H  JNaTYMKOB (DU3MUECKUX BEIUYHMH, CPaBHUBATH
pe3ynbTaThl HM3MEPEHHH C y4E€TOM 3aJlaHHOM  aOCONOTHOU

MOTPEIIHOCTH

111

MPOBOAMUTH HCCIENOBAHUE 3aBUCUMOCTH OJHOW  (hu3mueckoi
BEJIMYUHBI OT JPYrOd C MCIOJIb30BAHUEM IMPSIMBIX H3MEPEHUI:
IUIAHUPOBATh HUCCIIEJIOBaHHE, COOMpPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, CIeays TPeIOKCHHOMY IUIaHy, (DHKCHUpOBaThH
pe3yNbTaThl MOTYYEHHOU 3aBUCUMOCTHU B BUJE TaOIHI] U TPAPHUKOB,

ACJIaTh BBIBOJLI ITO PE3YyJIbTaTaM UCCICIOBAHUA

112

OPOBOAWTh  KOCBEHHBIE HM3MEpeHHs]  (PU3MYECKUX  BEIUYHH:
MJIaHUPOBAaTh  HM3MEPEHHUs,  CcoOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJE€Ays NPEUIOKEHHOM HWHCTPYKLIMH, U BBIYUCISTH

3HAa4YCHUC BCIINYNHBI

1.13

CO6J'IIOI[aTL mpaBujia TCEXHUKU 0€30IacHOCTH Ipn pa60Te C

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX ONHUCAHUS, HCIOIb3YS
3HAaHUS O CBOWCTBaX (U3MUECKUX SABICHUA U HEOOXOIUMBIE

¢buznyecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaThb MPOCTHIC TCXHUYCCKUC yCTpOf/'ICTBa U UBMCPUTCIIbHBIC
HpI/I60pBI o CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJIATh CXEMbI
SJICKTPHUICCKUX LIeleil ¢ ImoclegoBaTelbHBIM H napaJijiCJIbHbIM
COCIMHCHHUEM DJJICMCHTOB, pasjndas YCIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPUYCCKUX enei

1.16

NPUBOANUTH TpPUMEPhl (HAXOAUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTUYECKOTO  WCIONIb30BaHMS  (PU3MYECKMX ~ 3HAHWA B
MOBCEIHEBHOM KM3HM Ui oOecrieueHus Oe30MacHOCTH TpH

oOpamieHun ¢ TpuUOOpaMH U TEXHUYECKUMH yCTPOWCTBAMHU,




COXpaHCHUSA 3O0pPOBbA U COGHIOIICHI/ISI HOpPM  3KOJIOTHYCCKOIO

MOBEJICHUS B OKPYIKaIOIIEH cperie

117

OCYIIECTBIISATh MOUCK HH(POpMauK (U3HUECKOTO CONEPKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUHN U IIyTEM CPaBHEHHUS
JIOTIOJIHUTEIbHBIX MCTOYHUKOB BBIIENIATH MH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTUBOPEYMBON MITM MOKET OBITh HEZJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IIPU BBINOJHEHUM YYEOHBIX 3aJaHMM Hay4dHO-
HOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTO COJep:KaHus, CIIPaBOYHbIC
MaTepuaisl, pecypchl cetu VHTepHeT; BiageTb IpUEMaMU
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus MHPOPMALIUHU U3 OTHOU

3HaKOBOM CHCTEMBI B APYyryro

1.19

co3maBaTb COOCTBEHHBICE TMHCHBMEHHBIE W  KpaTKUE YCTHBIE
cooOteHus, 00o0mas WHOOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB
(bu3MYECKOro coAepKaHus, B TOM 4YHCIE MYOJIWYHO MPEICTaBIATh
pPEe3yJbTaThl MPOEKTHOM UII UCCIEN0BATEIbCKOM AESTEIbHOCTH, IIPU
TOM TPAaMOTHO HCIOJIb30BaTh M3YYECHHBIA IMOHATUWHBINA anmapar

Kypca (pU3HKH, COTPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

P BBITIOJIHEHUH YUE€OHBIX MIPOEKTOB M UCCIEAOBAHUN (PU3NUECKUX
IIPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUH C
IIOCTABJIICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA W  KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLCHUBAaTh
COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHUE, MPOSBIAS TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KJIACC

Kon
NMpoBePIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusl

11

HCIOJIb30BAaTh N3YUYCHHBIC ITOHATHUA

1.2

pa3jindaTthb ABJICHUA 10 OIMMCAHUIO UX XaPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘-IeCKOG SIBJICHUEC

13

pacrio3HaBaTh MPOSABICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B

OKpY’KaIOIIeM MHUpE, B TOM YHCiIe (pU3HMUECKUE SBICHUS B MIPUPOJE,




IIPU ATOM MIEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIJCTSATD

CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) GU3UYECKUX SABJICHUN

14

ONHKCHIBATh HM3y4YCHHBIE CBOWCTBA Tel W (U3NYECKUE SIBICHUS,
UCTIONB3Yysl (DU3MYECKHE BEIUYMHBI, NpPU OMHCAHUHM TPABUILHO
TPakTOBaThb  (PU3UYECKU  CMBICI  HCHOJb3YEMbIX  BEJIMYHH,
0o0O3HaueHWsT ¥ EAWHUIBI (PU3MYECKUX BEIHYWH, HAXOIUThH
dbopMyIbl, CBS3bIBAIONINE JAaHHYIO (DU3MUECKYI0 BEJIMYHUHY C
JPYTUMH BEJIMYUHAMHU, CTPOUTH I'PaUKH U3YIEHHBIX 3aBUCHMOCTEH

(U3HYECKUX BEITUYNH

15

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (1)H31/I‘-IGCKI/I€ SABJICHUS U IMPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IpPHW OTOM JaBaTb CJIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa M 3alliMCblBaTb €TI0 MAaTCMAaTHYCCKOC

BBIPAKECHUE

1.6

00BSACHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluld MPaKTHKO-OPHCHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE 3
2 — 3 JOrMYEeCKUX IIaroB C MOMOIIBI0 2 — 3 U3YYEHHBIX CBOICTBa

¢bu3nyecKux sBIEeHUN, PU3NUECKUX 3aKOHA UIIU 3aKOHOMEPHOCTH

1.7

pemath pacuéTHBIE 3aJa4Ml (OMHpAroIuecs Ha cucrtemy u3 2 — 3
YpaBHEHUI), HCHOJIb3Ysl 3aKOHBl U (OPMYJbl, CBS3BIBAIOIINE
¢u3nyeckue BETUYMHBL: Ha OCHOBE AaHalu3a YCIOBHUS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHME, BBIIBIATH HEIOCTAIOLIUE WIIU
U30BITOYHBIE JTaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOJMMBbIE
JUISl peleHus, NMPOBOJUTH Pacd€Thl U OLICHUBATh PEATMCTUYHOCTH

MOJIYYCHHOTI'O 3HAYCHU (I)I/ISI/I"ICCKOI‘/’I BCIIMYMHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(bHU3UYECKIX METOOB, UCTIOJNB3Ys OIUCAHUE HCCIIEI0BAHNS, BBIICTIATD
IIPOBEPSIEMOE IPEATOIO0KEHHUE, OLICHUBATh IPABUIBHOCTH MOPSIIKA
IIPOBEICHUS HCCIENOBaHUsA, JElaTh BBIBOJbI, HMHTEPIPETUPOBATH

Pe3yabTaThl HAOIIOICHHUIA 1 OTTBITOB

1.9

MPOBOJMTH ONBITHI 110 HAOIIOJACHHUIO (PU3UYCCKUX SBICHUH HITH
(U3MYECKUX CBOMCTB Te: CAMOCTOSTEIHHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO Ha0Opa 000PYIOBaHHUS, OMUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYIUPOBATH BHIBOBI




1.10

MPOBOANTH TIPU HEOOXOIUMOCTH CEpHUI0 TMPSMBIX H3MEPEHUH,
ompenenss cpenHee 3HAUCHUE H3MEpseMOl BeTHYMHBI ((OKYCHOE
paccTostHuEe coOuparomieii JTMH3bI), 000CHOBBIBATH BBHIOOP criocoba

u3MepeHus (I3MEpUTENILHOTO Iprudopa)

111

NPOBOJUTH HCCIIENIOBAaHUE 3aBUCHMOCTEH (PH3MUECKUX BEIUYHMH C
MCII0JIb30BaHUEM IPSIMBIX U3MEPEHUN: IIJITAHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BUAE TAOJIUIH

l"pa(bI/IKOB, ACJIaTh BBIBOJbI 11O PE3YyJIbTaTaM UCCICI0BaHMA

112

MPOBOAWTH  KOCBEHHBIE HM3MEpeHHs]  (U3MYECKUX  BEIUYHH:
IJIAHUPOBATh ~ M3MEPEHHUsA,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJHATh HW3MEPEHMs, CIEAysd MPeIJIOKEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAUYCHUE BEJIWYMHBI W AHAIU3UPOBATH
MOJIy4YeHHbIE pEe3yJbTaTbl € YYETOM 3aJJaHHOM IOIPEHIHOCTH

U3MEpEHUIN

1.13

coOMIoaTh TpaBWja TEXHUKH O€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000pyIOBAaHUEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKU W3YyYEHHBIX (PU3NUYECKHX MOJIEICH:
MaTepuaibHasi TO4YKa, aOCOJTIOTHO TBEPJOE TEJO, TOUYCUYHBIN
HUCTOYHUK CBETa, Jy4, TOHKas JIMH3a, TUIaHEeTapHas MOJENb aroma,

HYKJIOHHad MOJ€JIb aTOMHOTI'O dapa

1.15

XapaKTepu30BaTh NPUHLMIIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha WX ONMCAHMS, HCIOJIB3Ys
3HAaHUS O CBOWMCTBaX (U3MUECKUX SABICHUA U HEOOXOIUMBIE

¢buznyecKre 3aKOHOMEPHOCTH

1.16

WCIIOJIB30BAaTh CXE€Mbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX
TEXHHUYECKUX  YCTPOMCTB,  H3MEPUTENbHBIX  MPUOOPOB  H
TEXHOJIOTUYECKUX TMPOLECCOB MPU PELICHUH Yy4eOHO-TTPAKTHYECKUX
3aj1a4, ONTUYECKHE CXEMBI [T TOCTPOSHUS N300pa’keHHH B TNIOCKOM

3epKajie U coOuparolei JnuH3e

1.17

NPUBOJIUTH TpUMeEpbl (HaXoAUTh HHGOPMALMIO O MpUMEpax)
MPAKTUYECKOTO  HCIIOJNIb30BaHMUS ~ (U3MYECKUX  3HAHUM B
MOBCEHEBHON KM3HM Il oOecriedeHusi O€30MacHOCTU  IpU

oOpamieHun ¢ TpUOOpaMHU U TEXHUYECKUMH yCTPOWCTBAMHU,




COXpaHCHUSA 3O0pPOBbA U COGHIOIICHI/ISI HOpPM  3KOJIOTHYCCKOIO

MOBEJICHUS B OKPYIKaIOIIEH cperie

1.18

OCYIIECTBIISITh MOUCK HHQPOpMAIMKU (HU3HUECKOTO COACPKAHUS B
cetn IHTEepHET, CaMOCTOSITENTLHO (DOPMYITHPYsI TOMCKOBBIN 3aIpoc,
HaxoJWUTh IyTH OIpPEHEJICHUs JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(pOpMAIMM HA OCHOBE MMEIOIIUXCS 3HAHWMA W JIOTIONHUTEIBHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3HUECKOro COJep:KaHus, CIIPaBOYHbIC
Marepuaibl, pecypcbl cetd MHrepHer; Biagers npuéMamu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OTHOU

3HaKOBOM CHCTEMBI B APYyryro

1.20

co3aaBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBe WH(OpMAlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO
coJlepKaHus, MyOJIIMYHO MPEICTABIATh PE3yJbTaThl IPOSKTHON HIIU
HCCJIEIOBATENIbCKOM  NIEATENbHOCTH, TPU  3TOM  TPaMOTHO
UCIIONIb30BaTh M3YYCHHBIH TMOHATUHHBIA ammapar Hu3y4aeMoro
pasnena (QU3MKU U CONPOBOXKJATh BBICTYIUIEHHE MpE3eHTaluen ¢

y4€TOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

121

MIPY BBIMOJTHEHUN YY€OHBIX MMPOEKTOB U MCCIEAOBaHUHN (pU3HUecKuxX
IIPOLIECCOB paclpeAessiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTUPOBAaTh €ro, aJeKBaTHO OICHUBAaTh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIbI, BBICTPAaUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBHE, TMPOSABISAS  TOTOBHOCTH

paspemnaTh KOHQIHKTHI




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pasaeJia

Kon

IJIEMECHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B IIOBHAHWM OKPYXXAIOIIEI'O MHPA

11

®usuka — Hayka O Ipupone. SBiIeHUSA IPUPOJIBI.
@u3nyecKkue SBICHUSA: MEXAHWYECKHE, TEIUIOBBIE,

OJICKTPHUYICCKUC, MAIr'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnueckue BeNIWYHMHBL. V3mepeHune Qu3HuUecKux
BeymunH.  Dusmdeckue npubopsl.  [lorpemHocTh

u3MepeHuil. MexxyHapoiHas cucteMa eIuHUI]

13

ECTCCTBGHHOHay‘IHHﬁ MCTO/J ITO3HAHUA: Ha6J'IIOIICHI/Ie,
ITOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKCHUEC THITIOTEC3,
OKCIICPUMCHT II0 IIPOBEPKE THIIOTEC3, 00BSICHEHHE

Ha6n}oz[aeMor0 SABJICHHUA

14

Omnucanue (l)I/ISI/I"IeCKI/IX SIBJICHUI C IOMOIIIBIO MOJIeIe

15

[IpakTryeckue paboThI:

#H##Par###113MepeHne pacCTOSIHUM.
#H#HPar##l13Meperre 00bEMa KUAKOCTH U TBEPAOTO
Tena.

###Par###Onpenenenne pa3MepoB MajbIxX Tell.
HHPar##l13Mepenrie  Temreparypbl IpU  TOMOIIA

KUJKOCTHOTO TEPMOMETpPA U JaTYMKA TEMIIEPATyphI

ITEPBOHAYAJIbHBIE CBEJAEH1A O CTPOEHMU BEIIECTBA

2.1

H###Parf##CTpoeHNE BEIIECTBA: aTOMBbl M MOJIEKYJIBL,
uxX pasmepsl. OIBITHI, JTOKa3bIBAIOIINE THCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#i#Par#H# ] pmokenne  yactur,  BemiecTBa.  CBS3b
CKOPOCTH  JIBIDKEHHSI 4YacTUI[ C TeMIepaTypou.

BpoynoBckoe aprkenue, auhdys3us

2.3

B3anmopaeincTBue yacTUl BELIECTBA: IPUTSKEHHUE U

OTTAaJIKUBaHUC




#H##Par##H ArperaTHole COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (kpucTayinuecknx)  TeN.  B3auMoOCBSI3b  MEKITY
CBOWCTBAMH  BEMIECTB B  pa3HBIX  arperaTHbIX
COCTOSIHUSIX Yl UX ATOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUM BOIBI
[IpakTryeckue pabOTHI:
###ParfH##0OLeHKa TuaMeTpa aToMa METOJOM PsiIOB (C
HCIoJib30BaHueM ¢Gotorpaduii).
2.6 #HHPar##H#ONBITEE 10 HAOMIOAECHUIO  TEILIOBOI'O

pacuIpeHus ra3os.
HA#HPar#H##0nbITl 10 OOHAPY)KEHUIO JIEHCTBUS CHUII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHME U B3AMMOIEMCTBUE TEJI

31 Mexanuueckoe JIBUYKEHHE. PaBaoMepHOE u
' HEPaBHOMEPHOE JIBUKECHUE
H#HParfH#H##CKOpOCTb. CpenHsii ~ CKOpPOCTh  IIpHU
3.2 HEPaBHOMEPHOM ABMXKEHUU. PacyéT myTu u BpeMeHH
JIBUKECHUS
SBnenue uHepnuu. 3aKoH MHEpHHH. B3anMonaelicTBue
3.3 T€J KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHHUS TEIN.
Macca kak Mepa MUHEpTHOCTH Tefia
24 ###Par### InotHOCT BemiecTBa. CBSI3b TUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eTUHUIIE 00bEMA BelecTBa
3.5 Cuna kak XapakTepHUCTUKa B3aUMOJCHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIIBIO TUHAMOMETpPA
37 ###Par### SIBnenue TaroreHus u cwia Tsokectu. Crma
' TSKECTHU Ha Ipyrux mianerax. Bec tena. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJIBXKEHHS U TPEHUE IMOKOS.
' Tpenue B mpupoie U TEXHUKE
39 H#HH##Par###Crnoxkenue cuil, HaNpPaBICHHBIX IO OJHOMN
' npsiMoii. PaBHozelicTByrOIIast Cril
3.10 [IpakTrueckue pabOTHI;




OrnpezenieHHe CKOPOCTH PaBHOMEPHOTO JABMKEHUS
(mapuka B JKHJIKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBToMOOMWIIA W Tak pjanee). OmnpexneneHue cpeaHen
CKOPOCTH CKOJBXEHUS Opycka WIM [Iapuka TIo
HAKJIOHHON 1uiockocTH. OmpeneneHue IMIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JI€MOHCTPHUPYIOIINE
3aBUCHUMOCTh pacTsbkeHus (aedopMaiun) nIpyKUHbI OT
MPUIOKEHHON cuiibl.  ONBITBL, JEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CUJIBI TPEHHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COIMPHUKACAIOIIUXCs HOBCpXHOCTCﬁ

dusnueckue IBICHUS B IMpUpOAC: MPUMCPLI ABUKCHUSA C

3.11 pa3IM4HBIMU CKOPOCTSIMU B KUBOW U HEXXMBOM IIpUpO/IE,
JIeCTBUE CUJIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuuyeckue ycTponcTBa: JTMHAMOMETP, MOALUIUITHUKH

JIABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEN 11 TA30B

41

Hasnenue tBEpAOro tena. CrocoObl YMEHBUIEHUS U

YBCIIMYCHUA NaBJIICHUA

4.2

JaBnenne Taza. 3aBUCUMOCTh JIaBJIEHUS Tra3a oOT

00BEMa, TemmnepaTypbl

4.3

Hepeﬂaqa JaBJICHUA TBép}lI)IMI/I TCJIaMU, ) KUJKOCTAMHU N

razamu. 3akoH [lackans. [TneBMaTnueckre MalIuHbBI

4.4

3aBHCUMOCTD JaBJICHUSA JKHIAKOCTH OT FJ'IY6I/IHBI .
I'uppocraruueckuit napajiokc. Coobmaromuecs

cocynsl. ['mapaBinueckre MexaHU3MbI

4.5

Atmocepa 3emmum U arMocepHOE  JaBJIEHUE.
[lpuunHBl  CyIIECTBOBAaHMSA BO3AYIIHOH  OOOJOUYKH
3eMIIH. OmnbIT Toppuuemnu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJIEHUS OT BBICOTHl HaJ YpPOBHEM

Mopst

4.6

Nsmepenne armocheproro mamieHus. [IpubGopsr mist

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JleficTBrEe XKHMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. BosayxomnaBanue

4.9

[IpakTraeckue pabOTHI;

HccnenoBanne 3aBHCMMOCTH Beca Tejla B BOJE OT
00béMa TOTpYKEHHOW B IKUAKOCTh YAaCTH Tela.
OnpeneneHre BBITAIKMBAIONICH CHIIbI, JEHCTBYIOIIEH
Ha Telo, NOrpyk€HHoe B KUAKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOLIEH CHUJIbI, AE€HCTBYIOIIEH
Ha TEIO B JKUJAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTH  BBITAJKUBAIOIIEH
CHJIBL, JICHCTBYIOIICH Ha TEJO B KUAKOCTH, OT 00bEMa
NOTPYKEHHOU B )KUAKOCTh YaCTH TeJa U OT IUIOTHOCTH
x’ugkoctd.  KoHCTpyupoBaHue — apeoMerpa  WIH
KOHCTPYUpPOBAaHUE JIOAKM U  OIpeaesieHne  e€

TPy30NIOABEMHOCTH

4.10

du3nyeckue SABJICHUA B IMpUpoAaAC: BJIMSAHHUC
aTMOC(bepHOFO JaBJICHHUA  Ha JKMBOU OpraHu3Mm,

IJIaBaHuE PhIO

411

TexHnuueckue ycTpoilcTBa: COOOMIAIOIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKHUM IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOI HAcOC,

apeomeTp

PABOTA, MOIITHOCTD, DHEPI' A

5.1 Mexanunyeckas padota

5.2 Mexanndeckast MOIITHOCTh

£ 3 [IpocThle MexaHHW3MBL: pblUar, OJOK, HaKJIOHHAS

' I0cKOCTh. [IpaBuiio paBHOBECHS pbluara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJIOKy
«3onmoroe  mpaBwio»  MexaHUKH.  Koadduiment

55 IOJIE3HOT'O EHACTBUA MEXAHN3MOB. [Ipocteie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [loTenuunanpHas sHEPrUU TeNa, MOAHATOrO Ha/l 3eMIEN

5.7 Kunernueckas sHeprus

58 [Tonnast MexaHuveckass 3HEprusi. 3aKOH U3MEHEHHS U

COXPAaHCHUSA MEXaHU4YEeCKOM OHCPrun




5.9

[TpakTuyeckue paboTHL:

#H##Par###Onpenenenne pabOThl CUJIBI TPEHHS TIPH
PaBHOMEpPHOM JBM)KEHHUU Tejla I10 T'OPU30HTAJIBHOU
noBepxHOCTU. MccnenoBanue ycloBHN paBHOBECUS
ppaara. Msmepenue KIIJI HaKIOHHOM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHCPIun

5.10

duzndeckue SABICHHUSA B npupoac: pbiHaru B TCIIC

YCJIOBCKaA

5.11

TexHuyeckne yCTpPOWCTBA: pblUar, IOABUKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3nea

Kon
3JIeMeHTAa

IIpoBepsiemble 31eMeHTHI COMEPKAHMS

TEIIIOBBIE ABJIEHMA

6.1

OCHOBHbBIE TOJOXEHUS MOJIEKYISIPHO-KUHETUYECKON
TEOpUM CTPOEHHUs BemecTBa. Macca M pa3Mepsl
MoJsieKyl.  OmbIThl, MOATBEPXKJIAIOLIUE OCHOBHBIE

ITOJIOXKCHUA MOJICKynSIpHOKHHGTH‘IGCKOfI TCOPUHN

6.2

Mogenn  TBEpIOro, JKUAKOIO M ra3oo0pa3HOro
coctosiHuM BemecTBa. Kpucraminueckue u amopdHbie

TCIIa

6.3

OObsicHEHNE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TET
Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKUHETHYECKON

TEOPHUH

6.4

CMauuBaHuE U KalmWJUTSIPHBIC ABJICHUA

6.5

TenmoBoe pacIMpCHUC U CXKATUC

6.6

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBHIO

TCIIJIOBOT'O ABUXKXCHUS YaCTUI]




Bnytpennsis SHEPTIHUsl. Crioco0b1 W3MEHEHUS

6.7 BHYTpPEHHEH 3Hepruu: Terionepenaya U COBEpLICHUE
paboThI
6.8 Bunet TETIoNepeIauu: TETJIONPOBOAHOCTB,
' KOHBEKIIHSI, U3ITy4CHNE
KonmnuectBo  TemoThl.  YaenbHas — TEIUIOEMKOCTb
6.9
BEILIECTBA
TennooOMeH U TemIOBOE paBHOBECHE. YpPaBHEHUE
6.10
TEIUIOBOIO OanaHca
611 [TnaBnenne U OTBepAEBAHUE  KPUCTAJUIMYECKUX
. BEIIECTB. Y AeIbHasl TEIUIOTA IJIaBJICHUS
[TapooOpa3oBanue u  KoHueHcauus. Vcnapenwue.
6.12 Kunenue. VYaenbHas Temora mnapooOpa3oBaHMs.
. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUSA
6.13 BrnaxxnocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y JIeNIbHAs TEIIOTa CTOPAaHUs
[Mpunmuner  pabotel  TeruioBbix apuratenen  KIIJ
6.15 TEIIOBOTO JIBUTaTeNsl. TerioBble ABUraTeNlN U 3alluTa
OKpY’Karollen cpe/ibl
3aKkOH COXpaHEHMs U TIPEBpAllleHUus DSHEpruu B
6.16
TETUTOBBIX MPOIIECCax
[TpakTuyeckue paboTHI:
HH#HPar#H##ONBITEL IO OOHApY)KEHUIO NIEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
HH#HPar#H##0ONBITEI 10 BBIPALIMBAHUIO  KPUCTAJUIOB
6.17 IIOBapEHHO COM MJIM caxapa.

HHPar###ONBITEL 10 HAONIONEHUIO  TEIIOBOIO
pacIIMPEeHHsI Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.
#HHPar###Onpeenenre naBleHNs BO3ayxa B OaJlsIoHE

MITIPHUIIA.




HHHPar##HONBITH, AEMOHCTPUPYIOUIME 3aBUCUMOCTH
JABJICHUS BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIaXKICHUSI.

HiHPar### IpoBepka TUTIOTE3bI JTUHEHHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJNOWKA  KHIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIIepaTyphl.
#i#HPar###fHaOnronenne  W3MEHEHWsT  BHYTpPEHHEH
SHEPrUM TeJia B pe3yJIbTaTe TeIionepeaadn u paboThl
BHEITHUX CHIL.

#H##Par###lccnenoBanue ABIECHUS TEIJIOOOMEHA TP
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
H#HHPar###OnpeneneHme KOJIMYECTBa TEIUJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIO0OOMEHE C HarpeThiM
METATMYECKUM LIUITUHAPOM.

#H#HParf##Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#H#HPar##lccnenoBanue npouecca UCapeHusl.
#HHPar###Onpeenenrie  OTHOCUTEIIBHOW BIAXHOCTH
BO3/yXa.

#HHPar###OnpeneneHme yIeTbHOU TETJIOTHI

IIJIaBJICHUA JIbAA.

6.18

duznyeckue SBICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHME W KaNmWULIPHBIE SBICHUS B MPHUPOJE,
KPHUCTaJUTBI B IpUpoie, nznydenne CoHia, 3aMmep3anne
BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckne yCTPOHCTBA: KalWUISAPbI, HPUMEPHI
MCIOJIb30BAaHUs KPUCTAIIOB, )KUIKOCTHBI TEPMOMETP,
JAT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOIUICHHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

JABUTaTCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMNA

7.1

Onexktpuzanus Tei. /[Ba poia 3MeKTpUUECKUX 3apsI0B




B3anmoneiictBue 3apsokeHHBIX Tell. 3akoH Kyrnona

7.2 (3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX Tel
OT BEJIMYUHBI 3aPsI/I0B M PACCTOSTHUS MEXK/TY TEITaMH )
DnexTpudeckoe T0JIE. Hanpsx€nHocTb

7.3 anekTpuyeckoro  nond.  [IpuHIun — cyneprno3uiuu
ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenn snexkTpuyeckux 3apsaoB. DJeMEHTapHbIN

74 anekTpuueckuit 3apsan. Crpoenne aroma. [IpoBogHuku
U JIUDJICKTPUKHU

7.5 3aK0oH COXpaHEHUs IIEKTPUUECKOTO 3apsaa

26 DNEeKTpUYECKUid  TOK.  YCIOBHUSA  CYIIECTBOBAHUSA

' ANEKTPUYECKOTO TOKa. ICTOUHMKM TOCTOSTHHOTO TOKa
JeiicTBus ANEKTPUUECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYEeCKUH TOK B
KUJKOCTSX U Ta3ax

- g Onektpuueckas uenb. Cuia TOKa. JNEKTPUUYECKOE

' HanpsHKeHHe
. ConpoTusienue MIPOBOAHMKA. VY nensHoe
' CONPOTHUBIICHUE BEIIECTBA

7.10 3akoH OMa /17151 yyacTKa Lenu
[locnenoBarenbHOE W MApajUIENIbHOE  COECIUHEHUE

7.11
MTPOBOHUKOB
PaGota M MOUIHOCTH DSJEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyinsa — Jlenua

213 DNeKTpUYecKne 1enu U MOTPeOUTENH AIIEKTPUIECKON

. sHepruu B ObITy. KopoTkoe 3aMbikanue
[TocTositHHBIE MarHUTHL. B3anmoaeiicTBie MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mone 3eMiIu U €ro

7.15
3HaUCeHHE JUII KU3HU Ha 3eMite

216 OnbiT Opcrena. MarHuTHOe TMOJiE€ SIEKTPUYECKOTO

TOKa. HpI/IMCHeHI/Ie 9JICKTPOMAIrHuTOB B TCXHUKC




JlelicTBME€ MArHUTHOTO MOJIs HA MPOBOJHHUK C TOKOM.

:‘)J'ICKTpOI[BI/IFaTeJIB IMOCTOSHHOTO TOKa. Mcrosib30Banme

i AIIEKTPOJBHUraTeNield B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIOPTE
218 Onbitet  ®apages.  SIBneHHe  2JIEKTPOMArHUTHOM
. nHaykuuu. [pasumno Jlenna
DeKTporeHepaTop. Crioco0b1 MOJTyYEHUS
7.19 AJNEKTPUYECKOM  DHEPrUud.  DJCKTPOCTAHIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPIUU
[TpakTueckue paboThI:
OmnbIThI 10 HAOJIIOJICHUIO IEKTPU3ALUU TEJI UHYKIIUEH
Y TIPU COTIPUKOCHOBEHHUU.
HccnenoBanue ACHCTBHS ANEKTPUUYECKOTO MO Ha
MPOBOJTHUKY U JUIJICKTPHKH.
COopka m mpoBepka pabOTHI IICKTPHUSCKON IEMU
MOCTOSTHHOTO TOKA.
H3mepeHue U peryampoBaHue CUIIbl TOKA.
V3mepeHue u peryiupoBaHue HanpsKeHUs.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 PE3UCTOp, OT CONPOTUBIEHHUS pE3UCTOpa U
2 90 HanpsDKEHUs Ha pe3ucTope.

OHI)ITI)I, JACMOHCTPUPYIOIIUC 3aBUCUMOCTB
AJIEKTPUUYECKOTO COMPOTHUBIICHHS MPOBOJIHUKA OT €ro
JUIMHBI, TUTOIIA/IM TIONIEPEYHOT0 CEYEeHUsI U MaTepuana.
[IpoBepka mnpaBwiia CIOKEHUS HANPSHKEHUWA TPU
MIOCIIeIOBAaTEIEHOM ~ COEAMHEHHH JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Ui CHUIIbI TOKA MPH MapalIeIbHOM
coeMHeHUH  pe3uctopoB. Ompenenenue  pabOTHI
ANMEKTPUYECKOr0 TOKA, WAYIIETO Yepe3 PE3NUCTOp.
OmpeneneHre  MOIIHOCTH — JICKTPHUYECKOTO  TOKa,
BBIJIETISIEMO Ha pesucrope. HccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, UAYIICTO UCPEC3 JIAMIIOYKY, OT

HanpspkeHus Ha Heil. Onpenenenue KIIJ[ HarpeBartens.




UccnenoBanue MAarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MAarHuTOB. M3ydeHHME MarHUTHOrO MOJIS
MOCTOSIHHBIX MarHUTOB TMpU UX OOBEAUHEHUH U
paznenenuu. MccnenoBanue qeiCTBUS SJEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThl,
JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbI
B3aUMOJICVCTBUS KATYIIKHA C TOKOM U MarHuTa OT CHJIbI
TOKAa W HalpaBJ€HUsi TOKAa B KaTyuke. l3ydeHue
JIECTBHUSI MAarHUTHOI'O IOJISI HA MPOBOJHUK C TOKOM.
KoHncrpyupoBanue u U3Y4YECHHE paboThI
3JIEKTPOJIBUTATEISL. H3mepenue KITL
AJIEKTPOJIBUraTEIbHOM  yCTaHOBKHU.  ONBITBI 1O
HCCIIEIOBAaHUIO SIBIICHUS AJIEKTPOMAarHUTHOM
WHAYKIUU: HCCIIECIOBAHUE HM3MEHEHUW 3HA4YEHUs U

HaIrpaBJICHHUA MHAYKIMOHHOI'O TOKa

du3nyeckue SBICHUS B TPUPOJIE: DJICKTPUUECKUE

SIBJICHUA B aTMOC(i)epe, SJICKTPHUYCCTBO JKHUBBIX

7.21 OpraHMW3MOB, MATHUTHOE MOJIe 3eMJIH, Ipei( MOII0COB,
POIIE MArHUTHOTO TOJIS AJ1s1 )KU3HU Ha 3eMJie, OSIPHOe
CUSTHHE
TexHUYECKHE YCTPOICTBA: INEKTPOCKOIN, aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETUNK IIEKTPUIECKON IHEPTUH,
- AIIEKTPOOCBETUTENbHBIE  TPUOOPHI, HArpeBaTelIbHbIC
. AIIEKTPONIPUOOPHI (mpumepsl), 3IEKTPUUYECKUE
MPEeIOXPaHUTENH, IEKTPOMArHHUT, JJIEKTPOABUTaTEIh
MOCTOSIHHOTO TOKa, TeHEePaTOp MOCTOSIHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMbIe DIIEMEHTHI COIEPIKAHUS
paznena DIIEMEHTa
8 MEXAHUWUYECKUE ABJIEHUA




Mexannueckoe JABWKEHUE. MarepuanpHas —TOUKA.

5.1 Cucrema orcuéra
8.2 OTHOCUTETHHOCTh MEXAaHUYECKOTO JIBMKECHUS
8.3 PaBHOMEpHOE MpSIMOJTMHEHHOE BM)KECHUE
#HH##Par###HepaBHOMEpHOE MPSMOJIMHEHHOE
8.4 nBuxkeHue. CpeiHsst 1 MTHOBEHHAs CKOPOCTb TeJa IpU
HEpPaBHOMEPHOM JBIKEHUU
85 VYckopenue.  PaBHOyCKOpeHHOE — MPSMOJUMHEHHOE
' JIBIDKEHUE
8.6 #H#Par###CBoOonHoe nagenne. OneiTel [ anuies
HiHtPar#H##PaBHOMEpHOE JIBUJKEHUE I10 OKPY>KHOCTH.
8.7 [Tepuon u yactora oOpamieHus. JIluneitHas u yrimonas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [TepBerii 3akoH HproTOHA
8.9 Bropoii 3akon HptoToHa
8.10 Tperuii 3akoH HproToHa
8.11 HH#APar###] [puHUIUI CYyTIEPIIO3UITNH CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 #i#Parf##Cuila TpeHMs: CWJIa TPEHHS CKOJIbKEHUS,
. CHUJIa TPEHUS TIOKOS, APYrue BUIbI TPEHUS
814 ##HPar###(Cula  TSDKECTM M 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpEeHUE CBOOOTHOTO MAJICHUS
815 IBwxenune  maaHer  Bokpyr Comnuma.  IlepBas
' KOCMHYECKasi CKOpOCTb. HeBecOMOCTh 1 Teperpy3Ku
816 PaBHOBecue  MarepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIO
817 #i#Parf##PaBHOBecue TBEPAOIO TeA C 3aKPEIUIEHHON
' 0ChI0 BpalieHusi. MomeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynsce Tena. 3menenne ummnynbca. UMnynbc cuitsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H#HPar###PeakTUBHOE IBIKEHIE
8.21 Mexannueckast paboTa U MOIIIHOCTh




8.22

Pabota cun Tskectu, ynpyroctd, TpeHus. CBs3b

SHEPrUM U paboThI

8.23

HOTGHHI/IaJILHaSI OHCprusa TCa, IIOJHATOTIO HaxJg

MOBEPXHOCTHIO 3eMIIn

8.24

IToTreHumanpHas 3HEPrus CKATOU IIPYKUHBI

8.25

#HHHPar###Kunetnueckas  sHeprus.  Teopema o

KMHETUYECKOU dHEPIrun

8.26

HH#Par###3aKkoH COXpaHEHUs] MEXaHUYECKOW YHEPTUu

8.27

[TpakTudyeckue pabOTHL:

Omnpenenenre cpeHel CKOPOCTH CKOJIbKEHUsI Opycka
WIK JBWKCHUS INApHKa 110 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenre yCKOpEHUs Tea Mpu PaBHOYCKOPEHHOM
JIBMYKCHHH 110 HAKJIOHHOW TIIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HadalbHOU
CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIH TPH PaBHOYCKOPECHHOM
JBIKCHUH 0€3 HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS
KaK psA HEUYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHH OJIMTHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHUTBI TPCHHUS
CKOJIBKEHUST OT CHJIBl HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenvne KOdPPUIMEHTa TPEHUS CKOJIBXKEHUS.
Omnpenenenne KECTKOCTH TPYXUHBL OmnpeneneHue
paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JBIIKEHUU
TeJla 0 TOPU30HTAIBLHON MOBEPXHOCTH. OmnpenesieHne
paboThl CHIIBI YOPYTOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HEMOABW)KHOTO U ITOJIBHIKHOTO

0JIOKOB

8.28

DuU3NYECKUE SBJICHUS B PUPOJE: TPUITUBBI U OTJIUBBI,
nBwkeHne mianeT COTHEYHOW CHUCTEMBI, pEaKTHBHOE

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuyeckne yCTpPOWCTBA: CHUAOMETP, JATYUKHU

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMUSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHW 1 BOJIHBI




9.1

KonebarensHoe JIBUKEHUE. OCHOBHBIE
XapaKTEPUCTUKKA  KOJICOaHWii:  IEPHOA,  YacToTa,

aMILIUTy1a

9.2

Marematuueckuit U TNPYKUHHBIA  MAasTHUKH.
[IpeBpamienne  3HEepruM  mpu  KosedareabHOM

JBHXXCHUU

9.3

3aryxatomue Kosebanus. BeIHyKeHHbIe KOJeOaHusl.

Pe3onanc

9.4

Mexannueckue BoJIHBL. (CBOWMCTBAa MEXaHMUYECKUX
BOoiH. lIponmosnbHble M momnepeyHsle BOJIHBL. JlIMHA
BOJIHBI U  CKOPOCTb €€  pacHpOCTPaHEHUS.
MexanndecKkre BOIHBI B TBEPAOM Tele, CEHCMUYECKUE

BOJIHBI

95

3ByK. 'poMKOCTh U BbICOTA 3BYKa. OTpa’keHHE 3ByKa

9.6

WHudpa3Byk U ynbTpa3ByK

9.7

[TpakTnyeckue paboThL:

OmnpeneneHue 4YacToThl M Iepuoja  KosiebaHUH
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acTOTbl W IepuoAa  KojaeOaHHH
NPY>XKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Iepuoja KojeOaHui
MOJIBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH Iepuoja KojeOaHui
IIPYKMHHOIO MasTHHKAa OT Macchl rpysa. lIposepka
HE3aBUCHUMOCTH  IlepuoAa  KojeOaHMil  rpysa,
MIOJIBEILIEHHOTO K HUTH, OT MaccChl rpy3a U KECTKOCTH
npyxuHsl. V3MmepeHue  ycKopeHHs CBOOOJHOTO

nagacHus

9.8

du3nueckue SBJICHUS B mpupoaec: BOCIPUATHUEC 3BYKOB
KNBOTHBIMH, 3E€MIICTPACCHUC, CEeMCMHUYECKHE BOJIHBI,

IIYHaMH, 3XO0

9.9

Texuuueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaHUC

YIBTPa3ByKa B OBITY 1 TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U OJIEKTPOMATI'HUTHBIE BOJIHBI




101 DIEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBIL.
' CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DneKkTpoMarHuTHas npupoza csera. CKOpocTh cBeTa.
' BonHoBEkIe cBoiiCTBa cBETa
[IpakTuueckue paboTHI:
10.4 N3ydyenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJMH C
MTOMOIILI0 MOOUITFHOTO TenedoHa
Ouznyeckue SBICHHUS B MpPUPOJE: OHOIOrHYecKoe
10.5 JEUCTBHE  BUAMMOTO,  YJIbTPa(UOIETOBOTO U
PEHTIE€HOBCKOI'O U3JIy4eHUN
106 Texuuueckue yCTpOMNCTBa: UCTOJIb30BAHUE
. 3JIEKTPOMATrHUTHBIX BOJIH IS COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monensb cBera. McTtounuku cBeta
11.2 [IpssMonuHEITHOE pacpOoCTpaHEHUE CBETa
113 Otpaxxenue cBera. [lnmockoe  3epkamo.  3akoH
. OTpa’KeHUs CBETa
114 [Ipenomienne cBera. 3aKOH TPETOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpa’KEHHE CBETA
115 JInnza. Xop jiydyen B TMH3€
116 OnTnueckas cucreMa (oroanmnapaTa, MUKpOCKoNa U
1 ' TeNecKona
117 I'ma3z kak omnrTuyeckas cucreMa. bBiIM30pyKocTh U
' JAITbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HpioTOHA.
' CrnoxeHue crieKTpajbHbIX IIBETOB. Jlucnepcus cBera
[TpakTuyeckue paboTHI:
###Par#t## A ccnenoBanue 3aBUCUMOCTH yria
11.9 OTPa)KEHHUSI CBETOBOTO JIy4a OT yIJjia MaJeHHs.
Hi#Par##H#l13ydeHre  XapakTEpUCTUK  HM300paskeHUs
IpeaMeTa B ITIOCKOM 3epKalle.




#HiHParf##lccnienoBanue 3aBUCUMOCTH yria
IIPEJIOMJICHUSI CBETOBOIO JIy4a OT yrIja MaJeHus Ha
IpaHUIE «BO3YX — CTEKIION.
#iHPart## lonydenne wW300paXeHUH C  TIOMOIIBIO
coOMparoIIeii JTMH3BL.
##Par###Onpenencare (HOKYCHOTO pPACCTOSIHHS U
ONTUYECKOI CUITBI COOUPAIOIIEH JTMH3BI.
H#HHPar###ONBITE IO Pa3IOKEHUI0 OENIOTO CBETa B
CHEKTp.
HH#HPar###ONBITH 10 BOCHPUATHIO LIBETA MPEIMETOB
IIpY UX HAONIOICHUH Yepe3 IIBETOBBIC (PUITBTPHI
dusnueckue sBIEHUS B Ipupoje: 3arMeHus: ConHIa u
11.10 JlyHbl, 1IBeTa TeN, ONTUYECKUE SIBJICHHS B aTMOChepe
(uBeT HebOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOKMCTBA: OYKH, TIEPUCKOIL,
' dboToanmnapar, ONTHUECKHUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHU S
191 Omneitel Pezepdopaa u mianerapHas Mojenb aToMa.
' Mopgens aroma bopa
195 HcmyckaHue U TOTJIONICHNEe cBeTa aToMoM. KBaHTEHIL
. JInHelyaTble CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, OeTa- U TaMMa-u3IydeHUs
124 Ctpoenne aromHoro sjapa. HykinoHHas Mozenb
' aTOMHOTO szpa. M3oToms!
12 125 PaagunoaxTtuBHble mpeBpaienus. Ilepuon nmomypacnana
' aTOMHBIX si7IEp
195 SnepHble peakuu. 3aKOHbBI COXPaHEHHs 3apsI0BOTO U
' MacCOBOI'0 YHCEN
DOHeprust CBSI3U aTOMHBIX sfep. CBs3p Macchl H
12.7
SHEPTUH
198 Peakiuu cuHTe3a u genenus sgep. VcTouHUKH
' sHeprun CosHIA U 3BE3]
129 Snepnas osHepretuka. JleicTBUE paaMOaKTUBHBIX
' U3TY4YCHUH Ha )KUBbIE OPTaHU3MBI




12.10

[TpakTuyeckue paboTHL:

HaOnroseHne CIUIOIIHBIX W JIMHEWYATHIX CIIEKTPOB
U3ITyYCHHSL.

HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue painoakTUBHOTO (oHa

12.11

@usnueckue sBICHUS B IIPUPOJE: ECTECTBEHHBIN
PaguOAKTUBHBIN ¢om, KOCMHYECKHUE JIy4H,
paZMOaKTUBHOE W3IIyYEHUE IPHUPOJHBIX MHHEPAJIOB,
JICHCTBUE PAaJUOAKTUBHBIX HW3JIyYCHHMH Ha OpraHU3M

YCI0BCKa

12.12

Texnuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

I/IHI[I/IBI/II[yaJ'IBHHﬁ JAO03UMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NMpoBepPsiIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJjbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI'0 001ero oopazosanusi Ha ocHoBe ®I'OC

[Tonumanue ponau (PU3UKKM B  HAYYHOW KApTHHE  MUDA;
c(OpPMHPOBAHHOCTb 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOM
CBSI3U U ITI03HABAEMOCTH SIBJICHUH IPUPOABI, O POJIM KCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOIHH, 00 3BOIIOIUHU
(bu3nUecKruX 3HaHUHN U MX POJIM B LIEIOCTHOH €CTEeCTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIQJE€ POCCHICKHX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, 0OBICHEHHE MTPOLIECCOB OKPY>KAIOIIET0

MHUpa, pa3BUTHC TCXHUKU U TEXHOJIOTUH

3HaHUs O BHUJAX MaTepuu (BEUIECTBO M TOJI€), O JIBMIKEHUU KaK
crocobe CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYISIPHOM
TEOPUH CTPOCHHS BEIIECTBAa, O (PU3UYECKON CYIIHOCTU SIBICHUUN
npupoabl  (MEXaHWYECKMX, TeIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3dyaTh SBJICHHUS TI0 OMHCAHUIO HX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JTEMOHCTPHUPYIOLIUX
JaHHOE (PU3UYECKOE SIBICHHE; YMEHHUE PaclO3HaBaTh MPOSBICHHE
M3YYEHHBIX (PH3UYECKHUX SBICHUN B OKPYXKAIOIIEM MHUPE, BBLACTSSA

UX CyIIIECTBEHHBIEC CBOICTBA (TPU3HAKN)

Biianenne ocHOBamMM NOHSATUHWHOIO ammapara ¥ CUMBOJIUYECKOTO
si3bIKa (DU3UKH U WCIIOJIH30BAHUE WX JIJIS PEIICHHs YIEOHBIX 3aj1ad;
YMEHHE XapaKTepH30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SIBICHUS H

MMpONHECCChI, UCITIOJIB3YyA (bYHIIaMCHTaJIBHBIC " SMITUPUYCCKUC 3aKOHBI

YMeHHne OmIHCHIBaTh HN3YUCHHBIC CBOMCTBA TEI H (I)I/I3I/I‘-ICCKI/IC

SIBJICHUS, UCIIOJIB3YH (I)I/ISI/I‘ICCKI/IC BCIIMYMHBI

Bnanenue ocHoBaMM METOJOB HAy4yHOrO IMO3HAHUS C Y4ETOM
co0uTI0/IeHHsI TPaBUJI 6€30IIaCHOTO TPyAa: HaOMoIeHHe GU3NIECKUX

SIBJIEHU




YMEHHUE CaMOCTOSTEIILHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U3 JTaHHOTO Habopa 000PYAOBaHUS 110 HHCTPYKIIMH, OTIMCHIBATE XOJ]
OTIBITA U 3aIMCHIBATh €r0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIbI;
MMPOBCACHUEC TMPSAMBIX W KOCBCHHBIX H3MepeHI/II>'I (1)I/I3I/I‘-ICCKI/IX
BCJIMYMH: yMEHHE IUIAHHPOBaTh HM3MEPCHUS, CaMOCTOSTEIILHO
coOMpaTh AKCHEPUMEHTAIbHYI0 YCTAaHOBKY IO HMHCTPYKLHH,
BBIYUCIISATh 3HAUCHHE BEJIMYMHBI U aHAJIM3HPOBATH IOJYYCHHBIC
pe3ynbTaThl ¢ YY€TOM 3aJIaHHOW TIOTPEIIHOCTH  Pe3yJbTaToB
W3MEPECHUI;

MMPOBCACHNEC HCCIOXHLBIX OSKCIICPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/If/'I;
CaMOCTOSITENILHO COOMpAaTh OSKCIECPUMEHTAIBHYIO YCTAaHOBKY W
MMPpOBOANTD HUCCIICO0OBAHUC 110 HHCTPYKIUH, MMpEaACTaBJIATh
MOJyYCHHBIC 3aBHCUMOCTH (DU3NYECKHUX BEIUYMH B BUC TAOIUI] U
Fpa(l)I/IKOB, YUUTBIBATDH MOrpeIHoOCTH, acjaaTrb BBIBObI 110

pe3yJibTaTaM UCCIIEI0BAHUS

[ToHnMaHue  XapaKTepHBIX CBOMCTB  (DM3MYECKHX  MOJENen
(MaTepuaspHasi TOUKa, aOCOIOTHO TBEPJIOE TEJI0, MOJIENIU CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPIABIX TeJ, IUIAaHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $/ipa) U YMEHHUE MPUMEHATh UX IS

00BsICHEHUS PU3NUECKHUX MPOLIECCOB

YMeHue oObsACHATH (hr3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM
YuCJI€ U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIIEACTBEHHBIE CBSA3U
U CTpPOMTH OOBACHEHME C ONOpOH Ha H3Y4YEeHHbIE CBOMCTBa
¢busnueckux sBIEHUH, (U3MUECKHE 3aKOHbBI, 3aKOHOMEPHOCTH H

MOICIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHWUil),
UCTONB3Yysl 3aKOHBI W (opMyibl, cBsA3bIBaIOIIME (pusnueckue
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBaTh KPaTKOE YCJOBHE 3aJauH,
BBISIBIISIT HEJOCTAIOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIHI,
HeoOXOouMBbIe 715 €€ pellleHus, UCTI0Ib30BaTh CIIPABOYHbBIE TaHHBIE,
IIPOBOAMTH PAcu€Thl U OLIEHUBATHh PEATMCTUYHOCTH IOJTYYEHHOIO
3Ha4YeHus1 GU3NYECKOI BEIMUUHBI, YMEHHUE OINPENENATh Pa3MEPHOCTh

(bu3nYeCcKOil BETUYHHBI, [TOJIyY€HHOM NP pEIIeHNUH 3aauu




YMeHHue XapakTepu3oBaTh MPHHLUIBI JCHCTBUS TEXHHUUECKUX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJOTUYECKHUX MPOIECCOB TI0 UX OMUCAHUIO, HCIIOIb3Ys 3HAHUS O
CBOWCTBaX (PHU3MYECKUX SBICHUH W HEOOXOaUMble (U3UUECKHUE

3aKOHOMEPHOCTHU

10

YMeHrne WuCHoJb30BaTh 3HAHUSI O (I)I/ISI/I‘ICCKI/IX SABJICHHUAX B
MOBCEIHEBHON KHM3HM sl obOecriedeHus: O€30MacHOCTH  IPH
oOpamieHnr ¢  OBITOBBIMH  HpUOOpaMM M TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJCHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOWIEH Cpene; MOHWMaHUE
HEOOXOIMMOCTH TPUMEHEHHUSI TOCTHIKCHUH (DU3MKH M TEXHOJIOTHIA

JIA palliOHAJILHOI'O IIPUPOAO0ITI0JIb30BAHUA

11

OneiT noucka, npeoOpa3oBaHMsl U MpeNCTaBICHUS HHpOpMaLUu
(GU3NIEeCKOTO COMEp)KaHUs C HCIOIB30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOI'MI; YMEHHE OLIEHUBATh JI0CTOBEPHOCTh
MOJIy4eHHOW WH(OpPMAMM Ha OCHOBE HWMCIONIMXCS 3HAHUU W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, yMEHHE MCIIOJIb30BaTh MpHU
BBIMIOJTHEHUM Y4YE€OHBIX 3aJJaHUNl HAyYHO-TOMYJISIPHYIO JIUTEpPATypy
(bU3MUecKoro cojepx aHus, CIpaBOYHbIE MaTepHallbl, pECYPChI CETH
WntepHer; BianeHue Oa30BbIMM HaBBIKAMHM  [PEOOPA30BAHUS
uHpOpMaLlUU M3 OJHOW 3HAKOBOH CHUCTEMbI B JAPYIYIO; yMEHHE
co3laBaTb COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HCCKOJIBKUX NCTOYHUKOB




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O ®U3HUKE
Kon IIpoBepsieMblii 3J1IeMeHT COePKAHUSA
1 MEXAHWYECKUE SIBJIEHW A
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.
' OTHOCHUTEIHLHOCTD IBYKCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. Cpeanss ckopocTb. Dopmyna ajis
12 BBIYHCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTh KOOPAMHATHI T€JIa OT
BPEMEHU B CIy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKEHUS:
13 x(f)=x,+vt
I'papyiku 3aBUCHMOCTH OT BpPEMEHH Il TMPOCKIUU CKOPOCTH, MPOCKIIUU
NEepEeMEeILEHUs, IMyTH, KOOPAWHATHI IPU PABHOMEPHOM IPSMOJIMHEHHOM
JBYDKEHUH
3aBUCHMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B CIlydae PaBHOYCKOPEHHOTO
MPSMOJIMHENMHOTO IBU>KEHHUSL:
2
Sp(f)=Vo, #i+ay ;
2
@opMyInbl A1 MPOCKUUU MEPEMENICHUS, TPOEKIIMN CKOPOCTU U MPOEKIIHNH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
14 .51_(r)=vm_-r+a1.-%.
U.\'('f) =Up,ta, -1,
a. (f)=canst,
U:x: - Ul.r: =2a,s,
['padpyiku 3aBUCUMOCTH OT BpPEMEHU IS MPOCKIIUU YCKOPEHHUsI, POESKIIUU
CKOPOCTH, TPOEKIIMH TEPEMENICHHS, KOOPAMHATHl TMPU PaBHOYCKOPECHHOM
MIPSIMOJIMHEHTHOM JIBHYKEHUH
CBobomnoe manenne. GopMyIibl, OMMMCHIBAIOIINE CBOOOHOE MMaICHUE TeJa 110
15 BEPTUKAIN (IBWKEHUE TeNla BHU3 WU BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emun). I'paduku 3aBUCHMOCTH OT BpPEMEHH [JISl MPOEKIIMH YCKOPEHUS,




NPOCKIIMH CKOPOCTH W KOOPAMHATHI TpPU CBOOOJHOM TaJeHHHM Teja IO

BEPTHUKAJIU

CKopocTh PaBHOMEPHOI'O ABMXKEHMS Tella MO OKpyxkHocTu. HampaBnenue
CKOPOCTH.

®opmyna sl BBIYUCICHUS CKOPOCTU Yepe3 Paauyc OKPYKHOCTH U MEPHOJ

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKkopeHue. HampaBieHue HEHTPOCTPEMUTEIBHOTO

16 yckopenus. @opmyra uist BBIYMCIEHUS YCKOPEHUS:
2
a. = ()
"R
dopmyna, cBA3BIBAIOIIAS IEPUOJ] U YACTOTY OOpAILIEHHSL:
V= 1
T
Macca. IInotHoCTh BemecTBa. @opmyiia i BBIYUCIEHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTopHas ¢puznyeckas BenuuuHa. ClokeHue cui
1.9 SIBnenne nnepnuu. Ilepsslii 3axkoH HeroTOHA
Bropoii 3axkoH HerotoHa:
F=m-a
1.10
CoHanpaBlI€HHOCTbh BEKTOpPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEUCTBYIOIIEH
Ha TeJo
B3aumopneiicteue tein. Tperuii 3akoH HeroToHa:
1.11 F. 21 _Fl—>2
119 Tpenue nokos U TpeHue cKobxkeHus. Popmysa I BEIYUCICHHUS MOLYJISl CUJIBI

TPCHUS CKOJIbIKCHUS:




F_=u-N

1.13

Hedopmarus tena. Yrnpyrue u Heynpyrue aehopmanuu. 3aKoH ynpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1y
F=G.1 _2
R
Cuna TsoKecTH. Y CKOpEeHHE CBOOOIHOIO MaeHHts.
dopmyJia 1St BBIYUCIICHUS CHITBI TSHKECTH BOJIM3HM MOBEPXHOCTH 3emin: F =
mg.
JiBmxenwe rianet Bokpyr Counia. [lepBast KocMHU4ecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHas puznyeckasi BeIMYHHA.
=m0

Nmnynbe cuctemsl Ten. MI3MeHenrne umnynbsca. MMiynbse cuitbl

1.16

3aKkoH COXpPAaHCHUS UMITYJIbCA JJIA 3aMKHYTOI\/JI CHUCTCMBI TCII:
p=myUy +m, U, =const

PeaxTnBHOC NBIKEHIE

1.17

Mexanundeckas padbora. @opMyia Jyisi BEIYUCIEHUS PAOOTHI CUJTIBI:

A=Fscosu

Mexannueckass MOIITHOCTb:

N=2
I

1.18

Kunernueckas n IMOTCHIHAJIbHAA SHCPIrus. dDOpMyna JUIA BBIYUCIICHU S

KUHETHISCKOMN OHCPIUU:




Teopema 0 kuHeTHYECKOM dHEeprun. PopMyiia Il BBIYUCICHUS
IOTEHLIMAJIbHOW YHEPTUH TeJa, TOJAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas S3HEprusi:

E=E;+E ?
1.19 .
3aKOH COXpaHEeHUs MEXaHHUecKoi sHepruu. @opmyna st 3aKoHa
COXpaHEHMSI MEXaHMUYECKOI SHEepPTuu B OTCYTCTBUE cUll TpeHus: E = const.
[IpeBpaleHre MeXaHUYECKOM SHEPTUU MPU HATUYUH CUJIBI TPEHHSL.
[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cuier: M - Fl.
VYciioBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeNoABMKHBIN Os1oku. KII/I mpocThix MexaHn3MoB,
n= Aﬂmes.nu
Aﬂrpaqmama
[laBiienue TBEpAOTO TENA.
dopMyna 11 BBIYUCIEHUS AaBICHUS TBEPIOTO Tea:
_F
Prs
191 JaBnenue raza. ATMocdepHoe aBiieHue.
['uapocTtaTyeckoe 1aBl€eHUE BHYTPH JKUJIKOCTH.
dopmyta 1t BEIYUCIICHUS JIaBICHUSI BHYTPU KUIKOCTH:
P=Pgh+Dmp,
1.22 3axoH Ilackans. ['mapaBiandeckuii mpecc
3akoH Apxumena. dopMyna i ONPENEICHUS] BBITATKUBAIOIICH CHIIBI,
193 JIEUCTBYIOIEH HA TEJIO, OTPYKEHHOE B )KUIAKOCTh HIIM Ia3:

F_jtm_ =pgV




YcnoBue mnaBanus teaa. IlmaBanue CYAOB U BO3AYXOILIAaBAHUC

1.24

Mexanndeckue KojeOaHus. AMIUIMTYAQ, MEPUOJ W YacTOTa KOJICOaHUM.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MaremaTuyeckuii ¥ TPY>KUHHBIA MasTHUKHU. [IpeBpailieHue SHEpruu Mpu

KoJIe0aTeIbHOM JBHXKCHUHN

1.26

3aryxaromue konedanus. Beinyxaennsie konedanus. Pezonanc

1.27

MexaHndecKre BOJHEI. HpOI[OJ'IBHBIC 1 IOIICPCUYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI 1

CKOPOCTb PACIPOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

3By1(. FpOMKOCTL H BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpel. MH(ppas3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomoi

N3Mmepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHJIbI; HKECTKOCTH
MPYXUHBL;, KOd((HUIIMEHTA TPEHUS CKOJIBKCHHUS, pA0OTHI CHIIBI TPCHHUS, CHIIBI
VIPYTOCTH; CpeIHEN CKOPOCTH IBUKEHHUS Opycka MO HAKIOHHOW TUIOCKOCTH;
YCKOpeHHUs Opycka TpHU JBWIXKEHWU IO HAKIOHHOW IUIOCKOCTH; YaCTOTHI H
nepuofa KolebaHWi MaTeMaTHYeCKOro MAasTHUKA; 4YacTOThl W MepHoaa
KoJieOaHu PYKMHHOTO MasiTHUKA; MOMEHTA CHUJIbI, IEUCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C MOMOIIBI0 HEMOJBUKHOTO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOIBEME TPY3a C TOMOIIBIO MTOIBUKHOTO
6moka.

UccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHON
YacTH TeJa U OT IJIOTHOCTH KUIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILIECH CUIIbI
OT MacChI Teja; CUJIbI TPEHUSI CKOJIBKEHHUS OT CHIIBI HOPMAJILHOTO JIaBJICHUS U
OT pPOJia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOUIEH B IPYKUHE, OT CTENIEHU
nedopmaruy NpyKUHBI;, YCKOPEHHUs: OpycKa OT yrJia HaKJIOHA HAIPaBJISIIOIEH;
nepuoza (4acToThl) KOJIEOAHU HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIEPHOAA
KoJIeOaHU# MPY>KWHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTH MPYKUHBI;
UCCJIEIOBaHNE HE3aBHUCHMOCTH Tepro/a KoieOaHUN HHUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS pbIvara

1.30

Qusuueckue A61eHUA 6 Npupooe: TPUMEPHl NBIKEHUS C Ppa3IMYHBIMU

CKOPOCTSAMHU B )KUBOU M HEKUBOU MPUPOJIE, NEUCTBUE CHIIBI TPEHHUS B TPUPOIE




U TCXHUKC, MPUIMBBI U OTJIUBBI, JIBUKCHHUC IUJIAHCT ConneyHoH CHUCTCMBEI,
PCAKTUBHOC ABUIKCHUC JKUBBIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHHE pBI6, BOCIIpUATHUC

3BYKOB JKUBOTHBIMU, 3CMJICTPSACCHUC, ceiicMuueckue BOJIHBI, [YHAMH, 3X0

Texnuueckue yCWlpOlZCWlGClI CIIMAOMCTP, AATYHUKH IIOJIOXKCHHUA, pAaCCTOAHUA U
YCKOpPCHUA, AWUHAMOMCTpP, IMMOAIIHWIIHWUKH, PaKEThl, pbIYar, HOI[BH)KHBIﬁ u

HCHO,I[BI/I)KHBII\/’I 6J'IOKI/I, HaKJIOHHas IJIOCKOCTB, IIPOCTBIC MEXaHHW3MBbI B 6BITy,

L3l COO0ILarOIIMECs] COCYbl, YCTPOMCTBO BOAOIIPOBOJA, THAPABINYECKUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BeniecTBa. Mojenu TBEPAOro, XKUAKOr0 U ra3000pa3HOro COCTOSHUI BEIECTBA.
Kpucrannuueckue u amopdHbIe TeIa

55 JBmwkenue dactur BemiectBa. CBsA3b CKOPOCTH JBMXKEHUS YacCTHI[ C

' Temneparypoil. BpoynoBckoe nBuxenue, mupysus

2.3 CmauuBaHue U KaUJUISIPHBIC SBICHUS

2.4 TemoBoe pacliupeHne U CKaTHe

2.5 TennoBoe paBHOBECHE

26 BuyTpennsis sHeprus. Pabora m Teruionepenada Kak crocoObl M3MEHEHUS

' BHYTPEHHEN dHEPIUH

2.7 Buel Tennonepegauun: TEMIONPOBOIHOCTb, KOHBEKIUS, U3JTyUEHHE
HarpeBanne wu oxnaxnaenue ten. KommdecTBO — TemwioTel. Y enbHas
TEII0EMKOCTB!

2.8

O=aml(t,~1)
3aKOH COXpPAaHEHHUs PHEPIUU B TEIUIOBBIX IMpolieccax. YpaBHEHHE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenne m konaeHcauus. M3MeHeHrWe BHYTPEHHEH SHEpPrUU B MpPOLECCE
210 UCHapeHns W KoHAeHcauuu. KuneHume KuakocTu. YenbHas Temora

napooOpazoBanus: L = Q/m




211

Briaxxnocts Bo3tyxa

2.12

[InaBnenne u KpucTauIM3anus. VI3MeHeHHEe BHYTpEHHEH SHEpruu mpu

IJIABJICHUHU U KpUCTAJJIM3allH. y,I[eJ'IBHaﬂ TCIJI0TA I1JIaBJICHUA:

2.13

BHyTpeHHs1 dHEprus CropaHus TOIUIMBA. Y JeJIbHAas TEIUIOTa CropaHus

toruBa: ¢ = Q/m

2.14

[Tpunummns! padoTel TerioBbix aApurateneid. KI1/1 renoBoro npurarens

2.15

Ipaxmuueckue pabomoi

N3mepenne yaenbHOM TeIIOEMKOCTH METAJUIMYECKOr0 MIMHAPA; KOJINYECTBA
TEIUIOTHI, IOJIYIEHHOTO BOJOH KOMHATHOH TemrepaTypbl (DUKCHPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HarpeThlii IWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAHHOI'0 HarpeThiM LWJIWHAPOM, IOCIE OIYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIAXKHOCTU BO3/lyXa; YACJIBHOM TEIIOTHI
IJIaBJIeHUs Jibaa. lcciaegoBaHWe W3MEHEHHMS TeMIEpaTypbl BOJBI  MPHU
pa3IMYHBIX YCIOBHSX; SBIECHUS TEILIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U

ropsiuei BOJIbI; MpoIiecca UCapeHust

2.16

Qusuueckue A6neHUs 6 npupode. TOBEPXHOCTHOE HATSIKEHUE U KallMJUISIPHBIE
SBJIEHUS B IPUPOJIE, KPUCTAIIBI B IpUpOe, n3nyuenue CoiHua, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue yCWlpOZZCWlGCI.' KanmunuJIsphbI, IIPHUMEPLI HUCITIOJIB30BaHUA
KpHUCTAJIJIOB, )KI/I}IKOCTHI)II\/'I TEPMOMCETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOIUICHUA OOMOB, TUTPOMCTPLI, IICUXPOMETP, IMapoBasd Typ6I/IHa, JABUTATCIIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3zanus Ten. /[Ba Buaa 3JeKTpUYeCKHX 3apsiioB

3.2

B3aumopeiicTBue 3apskeHHBIX Tel. 3akoH Kyiona

3.3

3akoH COXPAaHCHUA SJICKTPHUICCKOIO 3apdaaa

3.4

SHCKTpI/I‘IeCKOC II0JIC. HaHpiI)KéHHOCTB QJICKTPUYCCKOTO TI0JIA. HpI/IHI_II/IH

CYTIEPIIO3UIINH AIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu snexrtpudyeckux 3apsfoB. [[eHCTBHE 3JIEKTPUYECKOTO IIOJIA Ha

NIEKTpUYECKUe 3apsabl. [IpOBOIHUKY U TUIIEKTPUKH




ITocTosiHHBIN 351€KTpUUECKUN TOK. JleficTBU 3nekTpruueckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I =qg/t,U=Aq
DNEKTPUUECKOE COMPOTUBIICHUE. Y IEIbHOE 3JIEKTPUUECKOE CONPOTUBIICHNUE!
3.7 R =pl/S
38 3akon Oma Jutst yaacTka 3jekTpudeckoit nenu: | = U/R
IlocnenoBarenpbHOE COEUHEHNE IPOBOIHUKOB:
I =1, U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamnenpHOE COEIMHEHUE TPOBOAHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:I=1+1L; Rzi.
2 2 7
CMmelaHHble COEJUHEHUS] TPOBOIHUKOB
Pabota u momHOCTB 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[>xoyns — Jlenna:
3.11 0= 12 ‘R-t
312 OneiT Opcrena. MarHutHoe Mose IpsIMOro MPOBOAHMKA C TOKOM. JIMHUUM
MarHMTHON MHIYKIIUU
313 MarnuTHOe 1OJIE TIOCTOSHHOIO Mar’HuTa. B3anMonencTBHe IOCTOSHHBIX
MarHuTOB
3.14 JleiicTBHE MarHUTHOTO NOJIS1 HA TPOBOJHUK C TOKOM
3.15 Onpitel @apanes. SBnenue anekTpomarauTHoM nHAyKunu. [Ipasuiio Jlenna
Ilpakxmuueckue pabomvi
W3MepeHne  AJIEKTPUUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTU
3.16 AIIEKTPUUYECKOTO TOKA; PabOThI AIEKTPHUUECKOTO TOKA.

HccrnenoBaHne 3aBHUCUMOCTH CHJIBI TOK4, BO3HHUKAOMICTO B IIPOBOAHUKC

(pe3ucTopsl, JaMII0uKa), OT HAPSHKEHHS Ha KOHI[aX MPOBOAHUKA; 3aBUCIMOCTH




CONIPOTUBJICHUS OT JJIMHBI TIPOBOAHUKA, TIJIOIIAIN €TI0 IMONCPEYHOro CCUCHUA U
YACIBHOT'O COIIPOTUBJIICHUA.

HpOBepKa ImpaBujia IJis1 SJICKTPUYCCKOT'O HAIIPSXKCHUS IIPH ITOCIEI0BATCIIbHOM
COCAMHCHUHN ITPOBOJHUKOB; IMpaBUJIda JJIA CHIIbI 3JICKTPUYCCKOI'O TOKa IIpU

napajuieIbHOM COEIMHEHUU MPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s61eHUs 8 Npupode: SICKTPUYECKUE SBIEHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPIaHU3MOB, MArHUTHOE T0JIe 3eMJTu, Ipeid MoIocoB,
POJIb MATHUTHOTO TOJIA VIS )KU3HU Ha 3emJie, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEpPMETpP, BOJIBTMETpP, PEOCTarT,
CUETUYMK DIEKTPUYECKOHW OSHEPrHH, JJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTellbHbIE ANEKTPOIPUOOPHI (mpuMepsI), AIICKTPUUICCKUE
NPEIOXPAaHUTEIH, DJIEKTPOMArHHUT, SJIEKTPOJBUTATENb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHBI. LlIkana 31eKTpOMarHuTHBIX BOJTH

3.20 JlyueBas mozenb cBeta. [IpsmonuHeiiHoe pacipocTpaHeHHEe CBETa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkaino

3.22 [Ipenomnenue cBeta. 3aKOH NMPEIOMIICHHUS CBETA

3.23 Hucnepcus ceera

394 JIunza. Xox myuent B tnH3e. POKycHOE pacCTOssHHE JUH3bI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 ['nma3 xak onTryeckas cuctema. OnTudeckue mprudopsl
IIpaxmuyeckue pabomul
#i#Par#t#l13MepeHrne ONTHYECKON cuibl coOuparonieid JMH3BI; (HOKYCHOTO
paccTosiHUsL coOuparoleit IMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepOB MpeaAMeETa
1 W300paXeHUsI, KOTAa PEIMET PACIOIOKEeH B ABOWHOM (DOKyce), ToKa3aTes

3.26 NPEJIOMIICHUS CTEKJIA.
#H##Par###lccnenoBanue cBOMCTBA M300paKEHUS, TTOJIYICHHOTO C TIOMOIIBIO
coOuparonield JUH3bI; W3MEHEHUs (DOKYCHOTO pPAcCTOSIHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa TPEJIOMIICHHUSI CBETOBOTO JIyda OT yIJia TaJeHus Ha
IPaHUIIE «BO3YX — CTEKIIO»

397 Qusuueckue snenus 6 npupode: 3armenus Comama u JIyHbl, 1BeTa Teu,

- ONTUYECKHUE sIBIIEHUS B aTMOc]epe (IBeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKH, TEPUCKOIN, (oToammapar, ONTHYECKUE

CBETOBOJIBI




KBAHTOBBGIE ABJIEHUA

PannoaktuBHOCTh. Anba-, 6eTa-, ramma-usnydenus. Peakiuu anbga-u 6era-

4.1
pacraaa

42 Onwitel Pe3epdopna mo paccesnuto anbda-dactuil. I[lnaHerapHas Mojenb

' aroma

43 CocraB aromMHOTO si7ipa. M3oTombl

4.4 [Tepuon momypacnamaa aTOMHBIX sIIEp

4.5 SnepHble peakiuy. 3aKOHBI COXPaHEHUS 3aPsIOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6NeHUss 6 nNpupode: ECTECTBCHHBIH pPaaUOAaKTHBHBINA (OH,

4.6 KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3JIyUCHHE PUPOIHBIX MHHEPAJIOB,
JICHCTBUE PAJMOAKTUBHBIX U3JTYYCHUH Ha OPTaHU3M YEIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHIUBHUTYyaTbHBIN JTO3UMETP, KaMepa

BI/IJ'IBCOHa, AACpHAad SOHCPIrCTHUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 3-€ U3AaHKE, TepepaboTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o61iecTBo «l3marenbcTBo
«IIpocsemenne»

» ®dusuka: 8-if kimacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3TaHKE, TIepepadboTaHHOE
[leppiikud .M., UBanoB A.M. AkimonepHoe oduiectBo «M3aarenbeTBo
«IIpocsemenne»

» ®dusuka: 9-if kimacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3TaHKE, TIepepadboTaHHOE
[leppimikua .M., I'ytauk E.M., IBanoB A.U. u ap. AKiirioHepHO€E 00IIECTBO

«3narenbctBO «IIpocBemienney

METOANYECKUE MATEPHUAJIBI 1JIAA YUUTEJIA
KoHTposbHbIE U cCaMOCTOSATETbHBIE PA0OTHI
[ToypouHoe nmaHnpoBaHue

JnnakTuueckui MaTepuanin

IMNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
https://lesson.edu.ru/03/07?class=07

https://myschool.edu.ru/
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