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MNOSICHUTEJBHASA 3AIIUCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOXKEHUW U TpeOOBaHUM K pe3ylbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a takxke ¢ yueTom deaepaibHOol paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPENoJaBaHus yueOHoro npeamera « Du3nkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYyYaroUIuXcsi M OpraHu3aluio U3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu Tpeboanuit ®I'OC OO0
IJTAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3yYEHHS T€M, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOTO COACpPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ 1LEJIbI0 OKa3aHWUs METOJINYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (Pu3UUECcKOM
reorpagueid, BHOCUT BKJAaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBiseT HauOosee sCHble OOpas3lpl MNPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOTY4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO O0pa30oBaHUS B CTPYKTYpe OOIIETo
0o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHIoiaraeT OBJIAJEHUE
CIEIYIOIIUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAay4YHOOOBSICHSTBHSBIICHUS,

e OIECHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIJIEI0BAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BATb HAYYHBLIC AOKA3aTCJILCTBA
JJI1 TIOJTYYCHU S BBIBOJIOBY.

Ilenn wu3yueHus (PU3MKUM HaA YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
omnpeneseHbl B KOHLEMIMM MpenojaaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBareNbHBIX oOpraHuzanusax Poccuiickoit ®@enepanuu, peagu3yOIMIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIE TIPOTPAMMBI.

HenuuzyueHus1pu3UKH:

NPUOOPETCHUE HWHTEpEca M CTPEMJICHUS OOYYaloluXCs K HAyYHOMY
U3YUYCHHUIO TPHUPOJIbI, PAa3BUTHUE WX HMHTEIUICKTYaIbHBIX W TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE MPEICTABICHU O HAYYHOM METOJe MO3HaHUS U (popMupoBaHme
MCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEPUH M (PyHIAMEHTAJILHBIX 3aKOHOB (DU3UKU;
dbopMupOBaHUE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TIPEACTABJICHWA O  BO3MOXHBIX  cdepax  Oymymien
poeCCUOHAILHON JCSATEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOATOTOBKA K
JTanbHEHIIIEeMy 00YYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICIYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHUH O JAUCKPETHOM CTPOEHHHM BEUIeCTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUYECKHUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHUI OMUCHIBAaTh U OOBACHATH (PU3UUECKHE SBICHUS C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOCHHME METOJOB pEIIeHHs] MPOCTEHIINX pacyeTHBIX 3aJad ¢
UCTIOJIb30BAHUEM duznyecknx MoOJIelIeH, TBOPYECKHX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI01aTh MPUPOAHbBIE SBJICHUS U BBIMOJIHITH OMBITHI,
nabopatopHble pabOThl ¥  OKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHpOpManuel (pu3nIecKoro cojepKaHus,
BKJIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHHBaHKE HH(POpMALUY;

3HAaKOMCTBO €O cepamu MpodecCuoHaIbHOMN AeATEIbHOCTH, CBI3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHAMH, OCHOBAaHHBIMH Ha
TOCTIXKEHUSX (PU3NYECKON HAYKH.



OO1ee ynCIoO YacoB, pEeKOMEHAOBAHHBIX JIJIS M3y4eHUs GU3UKH HA 6a30BOM
ypoBHeE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HeAENIO).

[Ipennaraemsiii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSl PEKOMEHIATEIbHBIM, YUUTEb JIEaeT BHIOOp MpHU MPOBEACHUU
1a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHIYaJbHBIX OCOOEHHOCTEH
00y4aromumxcsi, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHul, MpeAaraeMblXx B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJEPKXAHME OBYUYEHUA

7 KIIACC
Du3uka u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupoxe. fABnenHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeMMUMHBL. M3MmepeHue @u3nyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepennit MexxayHapoHas cucteMa euHull.

Kak ¢usuka u jApyrve ecTeCTBEHHbIE HAyKH H3y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBII METOJl TO3HAHMS: HAOIIOJCHHE, TMOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. OnucaHueGu3n4ecKuXsIBICHUN ¢ MOMOLIBIOMO/IENEH

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIE
SIBJICHUS.

2. DOusuyeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHU aHAIIOTOBBIM H
U(PPOBBIM MPUOOPOM.

Jlabopamopnusiepadomsl u onvimel.

1. Omnpenenenue UEHBI ASNEHUS MIKAJIbI U3MEPUTEIHHOTO TPHOOpa.

2. M3mepeHuepaccTosHAMN.

3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.

4. OnpeneneHuepasMepOBMaIbIXTE].

5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO IMPOBEPKE TMIOTE3bI: NAJBbHOCTH MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlle BhICOTA
yCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHUM BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>keHue yactull BemecTBa. CBs3b CKOPOCTHM JABWKEHHS YacTHL C
TemrnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJBIX
(KpUCTaIIMYecKnx) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabmoneHnedbpoyHOBCKOTOABMKEHHUA.

2. HabGmonenuenuddysum.



3. HaGmonenue  siBneHud,  OOBACHAIOMIMXCS  MNPUTSDKEHHEM WK
OTTAJIKNBAaHUEM YaCTHI] BELIECTBA.

Jlabopamopuviepabomut u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BaHUEM

dboTtorpaduii).

2. OnbIThI O HAOTIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI O OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Ckopoctb. CpellHAsl CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHHM. Pacuer myTu u
BPEMEHU JBUKEHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anmojnelcTBue Tea Kak NPUYHUHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0Bbema BEIIeCTBa.
Cuna Kak XapakTepHCTHKa B3auMoOJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTByomas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsI. TpeHue B MpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHueMexaHM4eCKOTOABUKEHUSATENA.
2. M3MepeHnecKOpOCTUIIPAMOINHEUHOTOIBUKEHHS.
3. HaOmronenuesBlieHUAMHEPLUU.
4. HabmroneHue u3aMeHeHUs1 CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEJ.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnsiepadomsl u onvimel.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHeil CKOPOCTH CKOJBKEHHUsS Opycka WM IIapuKa IO
HAKJIOHHOMW IIOCKOCTH.

3. OnpeneneHuenI0THOCTUTBEPAOrOTENA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb paCTsDKEHUSA (AeopMaliim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JaBnenue. CriocoObl YMEHBIICHHS U YBETTUUCHUS JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJI€HHUA raza OT oObema, TemmepaTyphl. [lepemaua maBneHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M Taszamu. 3akoH Ilackamd. IlHeBMaTmueckue
MalIMHbl. 3aBUCHUMOCTbh JABJIEHHS XHUJAKOCTU OT INIyOMHBI. ['mapocraTHueckuii
napajokc. Coobmaroiuecs cocynsl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmeiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJI€HUs. 3aBUCUMOCTbh aTMOC(EPHOro AABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEPEHHS AaTMOC(PEPHOTO J1aBICHUS.

JleficTBHE KUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanueren. Bo3ayxomnnaBanue.

Hemoncmpauyuu.
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3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coo0miarmuecsacocy/asl.

['mppaBnrueckummnpecc.

[TposiBnenuneneicTBuIaTMOCHEPHOTOTABICHHS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miaBaHus TEN: MJIABAHUE WIM MOTPYKEHHUE TENl B 3aBUCHUMOCTH
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsiepadomsl u onvimel.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKUMBAIOIIEH CWJIbL, JACHCTBYIOIIEHM Ha  TeJo,
MOrPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, IEMCTBYIOLIECH HA TEJO
B ’KMJIKOCTH, OT MAcCChI T€Ja.

OnbITel, JEMOHCTPUPYIOIIUME 3aBUCMMOCTb BBITAJIKUBAOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH JKHUJIKOCTH.

KoncTtpyupoBanue apeoMmeTpa WM KOHCTPYUPOBAHUE JIOJKU H
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pabdora u MOIIHOCTB. JHeEprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. [IpuMeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.



«3omotoe mpaBmwiio» MexaHuku. Koadduument momnesHoro nerctBusa (nmanee —
KII/) npoctbix Mmexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpamienre  OJHOTO  BHMJA  MEXAaHWYECKOM  DJHEPIMM B JAPYIOW.
3aKOHCOXPaHEHUSAIHEPTUN B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepsInpoCTBIXMEXaHU3MOB.

Jlabopamopnsiepadomsl u onvimel.

1. Omnpenenenue pabOThI CUJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU Tella

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanueycnoBulipaBHOBECUApbIYAra.

3. M3smepenue KIIJl HaKITOHHOMIIIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPaHEHUS MEXaHUYECKOU dSHEPIUM.

8 KUIACC

TenjoBble ABJICHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHHU.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeaadu:
TETIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBmeHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHne6poyHOBCKOTOIBHKEHUS.
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10.
11.
12.
13.

Ha6monenuennd dysum.

HalGmronenue siBneHnii cMauyMBaHUs U KaNWLIIPHBIX SBICHUN.
HaGmronennerenioBoropacimpeHusITelN.

M3meHeHne naBieHUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuian3MepeHUS TEMIIEPATYPHI.

Buneireruionepenaum.

OxJTaXIeHUETTPUCOBEPIIIECHUUPAOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHEHUETEIIOEMKOCTENPA3TMYHBIXBEILIECTB.
HabmaroneHnuekumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
MoienuTenIoBeIX ABUTaTEIEH.

Jlabopamopnsiepadomsl u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITel, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.
OnpeneneHueyaenbHONTENI0EMKOCTUBEIIECTBRA.
HccnenoBannenpoueccancrapeHusl.
OnpeneseHne0THOCUTEIbHONBIAKHOCTUBO31YXA.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3ULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
o ydactka uend. llocnemoBatenbHOe UM mapajUieIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeTH U MOTPeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME S3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHnTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIEKTpU3ALUSATEI.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHCTBUEITEKTPOCKOIIA.
DIIEKTPOCTATUUECKASIMHAYKIIHS.
3aKOHCOXPAaHEHUADIEKTPUUECKUX3aPSIIOB.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
N cTOUHMKUTIOCTOSIHHOTOTOKA.
J1eCTBUARIEKTPUYECKOTOTOKA.

. DIIEKTPUYECKUUTOK B HKUJKOCTH.

. 'a3oBb1paspsa.

. I3MepeHnecunbIToKaaMmnepMeTpoM.

. I3MepeHnesneKTpuieCKOrOHanpsKEHUSBOJIBTMETPOM.

. Peocrar n Mara3uHcoOnpOTHUBIICHUN.

. B3anmo1e1icTBUENnOCTOAHHBIXMATHATOB.

. MonenupoBaHrue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSHHBIX MAarHUTOB.
OneiTOpcrena.

MarsuTHOENoJeTOKa. DNEKTPOMArHHUT.

JleficTBHEe MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATENBIIOCTOSTHHOTOTOKA.

HccnenoBaHues BIEHUAIIEKTPOMATHUTHOMMH Y KU H.

Oneitei®apanest.

3aBUCMMOCTh HAIlpaBJIEHUS MHAYKIIMOHHOTO TOKAa OT YCJOBHH €ro
BO3HUKHOBEHHUS.

DNEeKTPOTreHEePaTOPIIOCTOSTHHOTOTOKA.

Jlabopamopuviepabomst u onvimeol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENH TOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbl TOKA.

W3mepenue u peryaupoBaHUeHANPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3yuyeHre MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHWTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJL 351eKTpoABUTaTEIbHONYCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Mexanuyeckue siBJIeHHU.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aABuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHomepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0H HeroToHa. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmmueckas CKOPOCTb.
HesecoMoCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabe cuiibl. 3aKOH COXpPaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMJn. [loTeHIManbHas dHeprus c:kaTtou npykuHel. Kunernueckas

SHEPrusl. Teopema 0 KHHETHYECKOU DHEPTHH.
3aKOHCOXpaHEHUAMEXaHUYECKOUIHEPTUH.
Jlemoncmpayuu.

1. HaGnroneHme MexaHWMYECKOTO JBMKCHUS Tela OTHOCUTEIHHO PAa3HBIX TE
OTCUETa.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBannenpru3HakOBPaBHOYCKOPEHHOIOIBHKECHHS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronennepeak THBHOTOIBUYKEHUSI.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuviepabomsl u onvimel.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.
OmnpenenennekodHPUITMEHTATPEHUSICKOTHKECHHUS.
OmnpeneneHnexECTKOCTUTIPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHMEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3yueHune3akoHaCOXpaHEHUSIHEPI UH.
MexaHHM4YeCKHEKO01e0aHUs U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbpiHykaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
Mexanudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.

PacripocTpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHIPE30HAHC.

Jlabopamopnsiepadomsl u onvimel.

1. OnmpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo

o Uk w N

MasTHUKA.
2. Omnpenenenue 4acTOTHI U IEpUOAa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIICEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHuneyckopeHHsICBOOOIHOTONAaICHHUS.
DJIEKTPOMATHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  ToJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBOWCTBa’IEKTPOMArHUTHBIXBOJIH.

2. BoJiHOBBIECBOMCTBACBETA.

Jlabopamopuviepabomst u onvimeol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pactipoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKeHUE CBeTa. lMCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlmaza. Xom mywedr B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onrtuueckas cucrema. biM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J(McniepcusicBeTa.

Hemoncmpauuu.

[IpsiMOTMHEMHOEPACTIPOCTPAHEHUECBETA.

OTpakeHuecBerTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenuecsera.

OnTUYecKUCBETOBO.

Xon nyuyer B coOMparolei JInH3e.

XoJ Iyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mognensrnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U A WD E

Jlabopamopuviepabomsl u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
5. Ompenenenue (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BL.
6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.
7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAOIIOJACHUM 4Yepes
[[BETOBBIE (DPUIIBTPHI.
KBaHnToBbIE fIBJICHUS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v nornioiieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oerta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX A1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA JKUBbIC
OpPTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbIU3IyYEHHUS U TOTIIOMICHUSI.

2. CHexkTpplpa3InyHbIXTa30B.

3. ChekTpBogopoja.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaGoTacuy€TurKanOHU3UPYIONTUXU3ITYICHUH.

6. Perucrtpanus nsnydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuviepabomsl u onvimeol.

1. HaOmroneHue CITOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenuepaanoakTuBHOrO(OHA.

IToBTOPUTEIBHO0-0000 1A IMIAMOAYIb.

[ToBTOpHUTENHEHO-00001IAI0MIMN MOTYJIb TIPEIHA3HAUEH AJIsi CUCTEeMAaTH3al|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke s O0O0ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUSA



SIBJICHUH TIPUPOABI W TEXHUKH, OBJIAJICHUE YMCHHUSAMHU OOBSCHATH (PU3UUCCKHUEC
SIBJICHUS, TPUMEHSS TIOJIyYCHHbIC 3HAHWSA, peIiath 3a7add, B TOM YHCIC
KauyeCTBEHHBIC M KCIICPUMEHTAIBHEIC.

[MpuHIMNHATBEHO ESTEILHOCTHBIA XapaKTep JaHHOTO pasjielia peaiu3yercs
3a CuéT TOro, 4YTO OOY4YalOUIMeCs BBIMOJHAIOT 3alaHus, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHMHA pacro3HaBaTh W HAYYHO OOBSICHSATH
(u3nveckue SBJICHUS B OKPYKAIOIICH IPUPOJIC U TIOBCEAHEBHOM JKU3HHU;

UCIIOJIB30BaTh HAyYHBIC METO/IbI UCCICIOBAHMS (PU3NUCCKUX SBJICHHUN, B TOM
YHCIIC JUIS IPOBEPKH TMITOTE3 M MOJYUYCHHS TECOPETHYCCKUX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI Han0OO0JIee BAKHBIX JOCTHKCHHIA COBPEMECHHBIX
TEXHOJIOTHI, HAIPUMEDP, MPAKTUIESCKOTO HCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPIUU Ha OCHOBE 3aKOHA MPEBpAICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOJIYyJsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCCIIe/IOBaHNE 0000IIaoniero xapakrepa. MOAyNb 3aBepIIacTCs MPOBEICHHEM
JMAarHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHUSI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTOBOCIIMTAHUS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(du3nueCcKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHUBHOMY YYaCTHIO B OOCY>KICHUH OOIECTBEHHO3HAYUMBbIXU
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIA
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTOBOCIIUTAHMS S

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTHHAYYHOTONIO3HAHUSA

- OCO3HaHUE UEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOH JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aromnoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAaHHEM B
JOMAIIHUX YCJIOBUAX;

- c(opMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOrOBOCIIUTAHUS

- AKTMBHOE y4YaCTHE€ B PEIICHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM 4YHMCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPodecchii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3K0JI0TH4€CKOTOBOCIIUTAHMA:

e - OpPHMEHTALUsA HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pEIIEeHUs 3a1ad B
o0JacTh OKpY’Kalolllel Ccpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U MyTeu ux

pelieHus;

e 8) amanTanmuu K HU3MEHSIOIIMMCS YCJOBHSAM COUUAIBHON W NPHUPOTHOIM
cpeasbl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUU MPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETEHUH HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBMM C Y4YETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHust y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBIUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUSI IJIS
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JTAaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJSITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NYECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTaTh BBIBOJBI C UCIIOJB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
bu3HYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

BaszoBrbiencciienoBarejbcKHueeiCTBHA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuii SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBAThb Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS W BBIBOBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAOIOIEHUS, OIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSATh Pa3INYHbIe METObl, HHCTPYMEHTHI M 3alPOCHI MPU MOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW ydeOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBaATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMUYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUAMU.

KoMMmyHuKaTHBHBbIEYyHUBEpPCAJIbHbIeyYeOHble1eliCTBUS:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIE HA pEIICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYaCTHUKOB
auanora, 0OHapyKUBATh Pa3INuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3YIbTAThl BHIMOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCcKon
npobJieMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpelessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaaa B OOUIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsX, TPEOYIOUINX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJdbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIIeHUs PU3NYECKON 3a1aUu WU
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpeAJiaracMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, SMOIUOHAJIbHBINNHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYalluu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS
(GU3NYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJE CIOopa WM JAUCKYCCHUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAEHUCTBYIOIIAsS
cuna,  gedopmarus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOOUIAIOIIUECS COCY/IbI;

paznuyath sBiaeHUS (AudQy3us, TEIJIOBOE NBIKCHHUE YACTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TeJIaMH, XKUAKOCTSIMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, [MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XApPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOMIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpEe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
IpPUMEPBI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
NpUpOJie, NEUCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IUIABAaHHWE PHIO, phIYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBJICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CUJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHHU3MOB,
KUHETUYECKasi M TMOTEHIMalIbHAs SHEPrusi), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICI  HUCIOJIb3YEMbIX  BEJIMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs Cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPHU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 3314 3aIIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (HOPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX H
upoBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEITMYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTH IyTH
PAaBHOMEPHO JBWXYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YyIOPYroCTH OT YAJUHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBINOJIHATh WM3MEPEHUS, Cienysl IMPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIHMYUH B BUJC



NPEIJIOKEHHBIX Ta0nuil U TpaduKoOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBXKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJA, JEHCTByIOIIas  Ha
HNOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAysd MPENIOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUH HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJIINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMerp,
pbIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBl JCUCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALKMIO O  MPUMEPaXx)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYHIECTBIISITh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMaAIK (PU3NUYECKOTO COAEpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsSI O pe3yibTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU ITOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUI pachpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/Jayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYNNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHhIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYECCKUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KANWUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJIM3auus (OTBEpJEeBaHKE), KHUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCT, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUNW B
OKpY)KaloleM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJIEHUS B MPUPOJIE,
KpUCTaJUIbl B TMpupoae, u3nydeHue CoiHIa, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIIoTa NapooOpa3oBaHUsl, ylelbHAas TerioTa
CropaHus TOIUIMBA, KOAI(PQPUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOMN



MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUCCKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HANPSIKEHHE, COMPOTHBJICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHWUA TPaBWIBHO  TpPaKTOBATh
(GU3MYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIESCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1enu, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPrUH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHOCIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI W
dbopMyIibl, CBsI3BIBatONUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pemieHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMBbIe JUIsi €€ pelieHus, NPOBOAUTh PACUETHl W CPABHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
($u3HYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydarolied (MOoronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionmand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHHWTOB, JEHUCTBUSA
MarHUTHOTO TOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
IpoBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATH XO/1 OTBITA U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
PE3yNBbTAaThl U3BMEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUYHUHBI OT
JIpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHbI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAECIBHOTO COIPOTUBIICHMS BEIIECTBA NPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUM
IIPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMJIOKEHHOW MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINUNHBIL;

coOJro1aTh NMpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyT0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
[PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEeA0BATEIbHBIM U MAPAJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi yciIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH HWHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOU
XKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTH MPH OO0paIleHuH ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISITh TMOHMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUA M TMYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUIo, KOTOpas
SBIISIETCS IPOTUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BATh MPU BHITIOJHEHUN YUEOHBIX 3a/laHU HAay4HO-IOMYJISAPHYIO
auTepaTypy  (PU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetn VIHTEpHET, BIafeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mIasi wWH(pOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJEpXaHHUsS, B TOM YHCIE MyOIMYHO TPEACTABIATh PE3YJIbTAThI
IPOEKTHOM WJIM KCCIEeI0BATENbCKON AESATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3Y4YCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHUE MTPE3CHTALUEH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHMHA (DU3HUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 32 BBHIMOJHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B
JesITebHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K xonIy 00yueHus B 9 kJacce rpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJB30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIONIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, AI€PHAS SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHENHOE [IBHKEHUE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEaKTUBHOE JIBIDKCHHE, KOJIeOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHusI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWMHOE PACIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIokKEHUE OEIOro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPA
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy»KaromeM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJIE:
MIPWINBBI ¥ OTJIWBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTaHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEUCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHsSsl U MIHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpOCTb, CHJIa TPEHHUS, CHJIAa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC TeJa, HWMITYJIbC Tela, HMMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaueHUA W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTeNbHOCTH [anunes,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (M3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3a7add (OmUparoImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HEIOCTAIOMINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOCHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB HM300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa HM  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOld BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUO0pPa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYecCKuX BETWYMH B BUJEC TaOMWIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOTHOTO MaieHUs, XKECTKOCTh MNPYKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHHYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MAasiTHUKOB,
onTHYeCKas Cwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHUCIE:
CHUIOMETp, NaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckomn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMbl IS
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMPAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU I oOecrieyeHus: 0€30MacCHOCTH MPHU OOpalleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO IOBEJEHMSI B OKPYIKAIOLLIEH Cpee;

OCYIIECTBIIATh MNOMCK HMHPOpMauu (U3HYECKOTO COJEp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HaXOAUTh



MyTU OMpPEENIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro CcOAepXaHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcesl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS HAa OCHOBE
MH(POpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIEI0BATENbCKON
NESATENIBHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  W3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM OcoOeHHOCTEeH ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
N KosaunyecTBouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer KonTtpoabsHubiepador IIpakTnyecknepador
TEMIIPOrpaMMBbI o0pa3oBaTejibHbIEpecypc
I 0 bI bl
bl
Pazgen 1.®@u3uka u €€ posib B NO3HAHUU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
1.1 o - 2
MK - Hayka o pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HBHHCCKIEBCIITHHIH! https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIMMETOAMIO3HAHU ) 1 bu6muoreka [IOK
' A https://m.edsoo.ru/7f416194
Hroronopaszneny 6
Pasznen 2.IlepBoHavasibHble CBEJIEHUS 0 CTPOEHHHU BellleCTBa
bubnunoreka LIOK
2.1 C 1
TPOCHHEBELIECTBA https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEMCTBHE YACTHI] ) 1 bubmuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 A 2
TPEraTHbICCOCTORMHABCIIECTRA https://m.edsoo.ru/7f416194
Hroronopasaeny 5
Pa3nen 3./IBu:xeHre u B3auMo/ieiicTBUE TeJl
bubmunoreka LIOK
3.1 MexaHn4ecKkoe SHHE 3
RARITICCROCABHIACHH https://m.edsoo.ru/7f416194
3.2 Nuepuus, Mmacca, IIOTHOCTh 4 1 bub6munoreka LIOK




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

bubmunoreka LIOK

3.3 Cuna. Bupicnn 14 2 https://m.edsoo.ru/7f416194
Uroronopazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, }KMIKOCTEH U ra3oB
apienne. [lepemnaua naBiaeHus
4.1 II“IBé BIMH TCHI;.MHH }KI/II[ KOCTSIMH 1 3 bubnnorexa [IOK
’ P > HHA https://m.edsoo.ru/7f416194
razamu
bubmunoreka LIOK
4.2 JlaBneHUEAHIKOCTH > https://m.edsoo.ru/7f416194
bub6munoreka LIOK
4.3 ATmoceproeaaBieme 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH 1 ra3a Ha - 3 bubmunoreka LIOK
’ HOrPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroronopaszneny 21
Pazgen 5.Pabora u MOIIIHOCTH. JHEPIUs
bubmunorexa LIOK
>1 PaboTa u mommoCT® 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Hpocreiemexanmsmb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 MexanuueckassHeprus 4 ! https://m.edsoo.ru/7f416194
Uroronopazneny 12
Pe3sepBHOEBpEMSI 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIACC

Kosn4yecTBouacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHuepasieioB u (undpoBbIe)
n/m  TeMIpOrpaMmbl Bcero Kourpoubnbiepaborsl  IIpakTnyeckuepadoTsl
o0pa3oBaTejbHbIEpPeCyPChI
Pa3zgen 1.TenioBbiesiBiIeHUSA
1.1 CTpoeHHNEe U CBOMCTBABEIIECTBA 7 bubmorexa LIOK
’ p = https://m.edsoo.ru/7f4181ce
Bbu6muoreka [JOK
1.2 T 21 1 5
CILTOBRICTPOLECChT https://m.edsoo.ru/7f4181ce
Hroronopaszneny 28
Pazgen 2.2/1ekTpudecKkrue 1 MATHUTHbIE SIBJIEHUS
DIIEKTpUUYECKUE 3aPSAbL.
2.1 3a SDKI;HHI)IC Tenafl I/II[X 7 1 bubmorexa LIOK
’ P o https://m.edsoo.ru/7f4181ce
B3aUMOECHCTBHE
. . bubmuorexa [JOK
2.2 [ToCTOAHHBINANIEKTPUUECKUUTOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
Bbubnmuoreka [JOK
2.3 MarsuTHEICABICHHS 6 ! ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DIIeKTPOMArHHTHAAMH Y KILHA 4 https://m.edsoo.ru/7f4181ce
Uroronopazneny 37
PesepBHOEBpEMSI 3
OBHIEE KOJIMYECTBO YACOB I10 68 4 14
[TPOI'PAMME




9 KVIACC

KosnyecTBouacoB JJIeKTPOHHBbIE

(undposbie)
o0pa3oBaTebHbIEepeCypChl

Ne HaumeHoBaHuepasiejioB u
n/m  TeMIOporpaMmbl Bcero KonTpoabubiepadorsl [IpakTuyeckuepadoTbl

Pa3zgen 1.MexannuecKkuesiBJeHHUA

11 MexaHudeckoe JBUKEHUE U 10 1 bubmuorexa [JOK
’ CIIOCOOBI €T0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 2 1
auMoencTBreTen 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [JOK
1.3 3 10 3
AKOHPICOX PaHCHHA https://m.edsoo.ru/7f41a4a6
Uroronopazneny 40

Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHBI

Bbu6nmuoreka [JOK
2.1 M
CXAHHHECKICKONCOaHH ! 3 https://m.edsoo.ru/7f41a4a6
Bbub6nmuoreka [JOK
2.2 MexaHn4eCKMEBOIHBI. 3BYK 8 1 3 hitps://m.cdsoo.ru/741ada6
Hroronopaszneny 15

Paszgen 3.2/1eKkTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBbIE BOJIHbBI

31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroronopazneny 6
Pasnen 4.CBeToBbIesIBJICHUS
bu6mmoreka [IOK
4.1 3aKOHBIPACIIPOCTPAHECHUSICBETA 6 2
HHpactpOCIpaCHICRET https://m.edsoo.ru/7f41a4a6




bubmuorexa [JOK
4.2 JIuH3BI U ONITHYECKUETTPUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
43 Paznoxxenue Genoro ceeta B 3 ) bubmnoreka [JOK
’ CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 15
Pa3zgen 5. KBaHTOBLIESIBJICHUS
51 Hcnyckanue v MOmIoMeHUe CBeTa 4 1 bubnuoreka [IOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 CTpoerneaToMHOros/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEpHbIEpEAaKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 17
Pa3znen 6.IloBTOPHTEIHLHO-0000 1A IIUITMOTY I
[ToBTropenue u 0000IICHNE
6.1 coJiepkanus Kypea (husuku 3a 7-9 9 2 bubmmorexa [OK
' AeP P https://m.edsoo.ru/7f41a4a6
KJI1acc
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O

OBIHIEI'O OBPA30OBAHUA

7 KUIIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOI0 00111er0o 00pa30BaHUA

1.1

HCIIOJIB30BATbU3YUCHHBICIIOHATUA

1.2

pasjinyaTh SBJIICHHUS 110 OIMMCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX

JTaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (DH3HUECKUX
SBICHUM B OKPYXaKIIEM MHpE, B TOM YHCIE
¢u3uveckue SBICHUS B TNPHPOJE, TMPH ITOM
MEPEeBOAUTh MPAKTUYECKYIO 3adady B Y4eOHYIO,
BBIICNIATh CYIIECTBEHHBIC CBOWCTBA (TIPH3HAKH)

bU3HYECKUX SIBICHUN

1.4

OTMCHIBATh M3YYEHHBIE CBOICTBA Ted U (pu3mueckue
ABJICHUS, MCIOJB3Ysl (PU3UYECKHE BEJIWYMHBI, NPU
ONHCAaHUM TPABUIBHO TPAKTOBaTh  (PU3HUECKUI
CMBICJI UCNOJIBb3YEMBbIX BEIMYUH, UX O0O3HAYEHUS U
€IMHUIIBI PU3NYECKUX BEITMUMH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO (DU3MUYECKYI0 BEIMUYUHY C
JIPYTUMH BEJIMYMHAMU, CTPOUTDH IpapuKu U3ydEHHBIX

3aBHCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapakTepu3oBaTh  CBOMCTBa  Tel,  (U3UYECKUe
SBJICHUS U MPOLIECCHI, UCIIOJIb3YsI U3YYEHHBIE 3aKOHBI,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA

M 3alMCBIBATh €TI0 MAaTEMATHUYCCKOC BBIPAKCHUEC

1.6

OOBSACHATH (U3MYECKUE SIBJICHUS, TIPOIECCHl H
CBOMCTBA T€Jl, B TOM YHUCJIE U B KOHTEKCTE CUTyallui

MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH




MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTD
o0BsicHeHue n3 | — 2 TOTHYECKUX MIAroB ¢ OMOPON Ha
1 — 2 u3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHHM,

(1)H3H‘-I€CKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemath pacu€THble 3agaud B | — 2 jeiicTBus,
UCIIONB3YSl 3aKOHBI M (OPMYIBI, CBSA3BIBAIOIINE
¢u3nUecKkre BETUYMHBL: HA OCHOBE aHAIM3a YCIOBHS
3aJauM 3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJACTaBIATH
¢u3nueckue BENIWYMHBI B (POPMYJIBI U MPOBOIUTH
pacuérsl, HaXOJUTh CIPaBOYHbIE JAaHHBIE,
HEOOXOMUMBIE JUIS pELIeHHs 3a]ad, OLIEHUBATh
pEATMCTUYHOCTD MOJTYy4YEeHHOMN busngeckoi

BCJINYHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTH
OpyA TOMOIIM (PU3UYECKUX METO/IO0B, B OINHCAHUHU
HUCCIICO0BaHUA BBIJCIATH MMpOBECPACMOC
MIPEANOI0KECHHE (rumotesy), pasnuyath "
UHTEPIPETUPOBATH ITOJTyYEHHBIN pe3yJbTar,
HAXOJIUTh OIMIMOKH B XOJI€ OTBITA, JIEJIaTh BHIBOIBI 1O

€ro pe3yJbTraram

1.9

MPOBOANTH OMBITHI TIO0 HAOJIONCHUI0 (PU3UIECKHIX
SBJICHHMM  WiIn  (PU3WYECKUX  CBOWCTB  TeI:
dbopMynupoBaTh  MPOBEpPSEMbIC  MPEIAIOIOKEHUS,
coOuparb YCTaHOBKY u3 PEIIOKEHHOTO
o0opy/moBaHus,  3alMUChIBAaTh  XOJl  ONBITA U

(GhopMyITHUPOBATH BHIBOIBI

1.10

BBITIOJIHAT TPSIMBIE M3MEPEHHUSI C HCIOJIb30BAHUEM
AQHAJOTOBBIX W IHHU(POBBIX MNPHUOOPOB, 3aMKMCHIBATH
noKa3aHus  NpuOOpoB ¢ yd4y€ToM  3aJaHHOUN

a0COJTFOTHON MOTPEUTHOCTH H3MEPEHU I

1.11

IPOBOJUTH  HUCCIIEIOBAaHUE 3aBHUCUMOCTH  OAHOM
buznueckoit BEJIUYNHBI oT Ipyrou c
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH, yIacTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCIENOBaHMs, COOHMpaTh

YCTAaHOBKY U  BBIIOJHATH HU3MEPEHHs, Cleays




MPEUIOKESHHOMY TUIaHy, (PUKCHUPOBATH Pe3yJIbTaThl
HOHy‘IGHHOﬁ 3aBUCUMOCTHU (bHBI/I‘IeCKI/IX BCJIIMYMH B
BUJIC TIPEIJIOKCHHBIX TaONuIl W TpaduKOB, IENaTh

BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJANTH KOCBEHHBIE HM3MEpEHUs (PU3MUEeCKHX
BEJIMYMH, CIEAys NMPEASIOKEHHON WHCTPYKUUU: MPU
BBITIOJIHCHUH U3MEpEeHU cobuparpb
SKCIIEPUMEHTAJIbHYIO  YCTAHOBKY M BBIYHMCIATH

3HaYEHNE UCKOMOU BEIUYUHBI

1.13

coONrofaTh TpaBUiia TEXHUKH O€30MAaCHOCTH MpHU

pabote ¢ 1abopaTOpHBIM 000PYyI0BaHUEM

1.14

YKa3bIBaTh TMPHUHIUIBLI  JEHCTBUS TPUOOPOB H
TEXHUIECKHUX YCTPOMCTB, XapaKTepu30BaTh
NPHUHIIMITBI  JICUCTBUS HW3YYCHHBIX IMPUOOPOB U
TEXHHUYECKUX YCTPOUCTB C TIOMOIIBIO WX OMHUCAHWSI,
UCIIONIb3YSl 3HAHHUSA O CBOWCTBaX  (DU3UYECKHX
SIBIICHUA W HEoOXoauMble (PU3NYECKUE 3aKOHBI H

3aKOHOMEPHOCTH

1.15

OPUBOAUTE TpPUMEPHl (HAXOOUTHh HH(OpPMAIUIO O
npuMepax) MPAKTHYECKOTO UCIIOJIb30BaHUs
Gu3MYECKUX 3HAHUI B TIOBCEIHEBHOM >KM3HH IS
obecrieueHrss 0€30MACHOCTH TIPU  OOpAIICHUH C
npubopaMd ¥ TEXHUYECKUMHU  yCTPOUCTBaMH,
COXpaHEHMsI 3J0pOBbSI U  COOJIOJEHUS  HOPM

HKOJIOTMYECKOTO MOBEJCHUS B OKPYKAIOIIEH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHUKOB HH(OpMAIHM B
ceth VIHTepHET B COOTBETCTBHHM C 33/IaHHBIM
MIOWCKOBBIM ~ 3allpOCOM, Ha OCHOBE HMEIOIINXCS
3HAHWH U MyTEM CPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB
BBIJICNIATE  MH(POPMALMUIO,  KOTOpas  SIBIISETCS

MIPOTHBOPEYMBOMN MM MOXKET OBITh HEJIOCTOBEPHOM

1.17

UCTIOIB30BaTh TPU BBIMOJHEHUN Y4YeOHBIX 3aJaHUM
HAYYHOTIONYJISIPHYIO  JIUTEpaTypy  (HU3UYECKOTro
COJIepKaHus, CIIPAaBOYHBIC MaTEPHAIIBI, PECYPCHI CETH

HHurepHer, Bnaners NpuéMaMH KOHCIIEKTUPOBAHUS




TEeKCTa, MpeoOpazoBaHus HHGOPMAIMK W3 OIHOMN

3HAKOBOU CHUCTEMBI B IPYTYIO

1.18

co3maBaTh COOCTBEHHBIC KpaTKHWE IMHCHMEHHBIE U
YCTHBIE COOOIIEHUS] Ha OCHOBE 2 — 3 HMCTOYHHUKOB
uHpopMauu (QHU3UUECKOTO COJEPXKaHUA, B TOM
yucjie IMyOJIMYHO JeNlaTh KpaTKhe COOOIIeHUus O
pe3ynbTarax MPOEKTOB MM Y4eOHBIX HCCIIEIOBaHUM,
Ipyd  3TOM TPAMOTHO MCIIOJI30BaTh HW3YYEHHBIN
NOHATUIHBIN anmnapaT Kypca (HU3UKH, CONPOBOXKIATH

BBICTYIUICHHE MTpe3eHTallel

1.19

npu BBITTOJTHCHHH y4eOHBIX MIPOEKTOB u
WCCJICIOBAHUIA pacIpeessiTh 00sS3aHHOCTH B TPYIIIE
B COOTBETCTBMHM C TIIOCTAaBJICHHBIMH 3aJadaMHu,
CIICINTh 3a  BBINOJIHEHHMEM IIaHa  JCHCTBUH,
aJeKBaTHO OIIEHMBATh COOCTBEHHBLIH BKJaJg B
JIeITeILHOCTD CPYIIIBL, BBICTPAaNBAThH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE,  YUYUTHIBas

MHEHHUE OKPYKAIOLIUX

8 KVIACC

KoanposepsiemoropesyibtaTta

IIpoBepsiemble mpeAMeTHbIE Pe3yabTATHI
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHOM NPOrPaMMbI
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCITIOJIBb30BaTbIIOHATHUS

1.2

pasiinyaTh SBJICHHUS MO OMHCAHUIO MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX

TaHHOE (PU3HUYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX
ABJICHUM B OKpYXalolleM MHpE, B TOM 4YHUCIE
¢usuueckue SABICHUS B MPHUPOAE, TMPH ITOM
NEPEeBOAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYyIO,
BBIJICJIATh  CYIIECTBEHHBIE CBOICTBAa  (TMPU3HAKK)

(bU3HUYECKUX SBICHUN

1.4

ONKCHIBATh M3yYCHHBIE CBOWCTBA TeNl U (hU3HUECKUE




ABJICHUS, MCIOJB3Ysl (PU3UYECKHE BEJIWYMHBI, NPU
ONHCAaHUM TPABUIBHO TPAKTOBaTh  (PU3HMUECKUI
CMBICJI HUCHOJb3YyEMBIX BEJIUYMH, OOO3HAYEHUS U
€IMHUIIBI PU3NYECKUX BEITMUMH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO (DU3MUYECKYI0 BEIMUYUHY C
JIPYTUMH BEJIMYMHAMH, CTPOUTDH IpapuKu U3ydEHHBIX

3aBHUCUMOCTEH (PU3NUECKNX BETUUNH

1.5

XapaKTepu3oBaTh  CBOiicTBa  Ten,  (U3HUECKUE
SIBIICHUS Y TIPOIECCHI, UCIIONB3YsI H3yUYEeHHBIC 3aKOHBI,
IIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA

1 3aluCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3UYECKUE MPOLECCHl U CBOWCTBA TEJl, B
TOM YHCI€ U B KOHTEKCTE CHUTYyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhISBIATh MPUUUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTHh OOBsICHeHHE n3 1 — 2
JOTUYECKUX IMaroB ¢ mnomompw 1 — 2
M3Y4YEHHBIXCBOMCTBAU3NICCKUXIBIICHUH,

(1)H3H‘-I€CKI/IX3 AKOHAaWJIM3aKOHOMCPHOCTHU

1.7

pemath pacu€THble 3agaud B 2 — 3 jeicTBus,
UCIIONB3YS 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
dbuznyecCKre BEIIMYUHBL: HA OCHOBE aHAIN3a yCIOBHS
3aJjaud 3alKChIBaTh KPAaTKOE YCIOBHUE, BBISABIATH
HEJOCTAaTOK JAHHBIX JJI PEHICHUS 3a]a4d, BIOMpPATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE JJIsl €€ PEIICHHUS,
MPOBOAWTH pPAcu€Thl W CPABHHUBATh IMOJTYYCHHOE
3HaueHUEe (U3NYECKOW BEIMYUHBI C H3BECTHBIMU

JaHHBIMHU

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEUIUTh
Opu  MOMOIIM (U3HYECKUX METOAOB, HCIOIB3YS
OMKMCAHUE WCCIEAOBAaHUSA, BBIICIATH IPOBEpsieMOe
MPEANOI0KEHHE, OLIEHUBATh MPABMIHLHOCTD MOPSJIKa

MIPOBE/ICHUS UCCIICIOBAHUS, JIETaTh BHIBOIBI

1.9

MPOBOJIUTH ONBITHI MO HAOIIOAECHUI0 (U3HUECKUX
SABIEHUM  WIM  (U3NYECKUX  CBOWCTB  TeI:

dbopMynupoBaTh  MpOBEpsSEMble  MPEANOIOKEHUS,




coOuparb YCTaHOBKY u3 MIPEAJIOKEHHOT O
o0opy/loBaHusl,  ONUCHIBAaTh  XOJ  ONBITAa U

dbopMynUpOBaTH BHIBOIBI

1.10

BBIMIOJHATH INPSIMBIE M3MEPEHHsI C HCIIOJIb30BaHUEM
AHAJIOTOBBIX MpPUOOPOB U JIaTYUKOB (U3UUECKUX
BEJIMYMH, CPAaBHUBATh pPE3YyNbTaThl HM3MEPEHUIl C

y4€TOM 331aHHOM aOCOIIOTHON MOTPEIIHOCTH

1.11

IPOBOIUTH  UCCIICIOBAaHUE 3aBUCUMOCTH  OJHOM
buznIecKoit BEJIMYUHBI oT Ipyrou c
UCTIOJIb30BAaHUEM MPSIMBIX M3MEPEHU: MIaHUPOBATh
HCCIIEJOBaHNEe, COOMpaTh YCTAaHOBKY W BBIIIOJIHATH
U3MEpEHUus, Cleaysd  MNPEeAJOXKEHHOMY  IUIaHy,
(UKCHPOBaTh Pe3yabTATHI MOJYYCHHON 3aBHCUMOCTH
B BujAe Tabmui u rpaduKoB, NeNaTh BBIBOJBI IO

pe3yjibTaTaM UCCICIO0BAHUA

1.12

NPOBOAUTH KOCBEHHbIE H3MEpEeHUs (PU3NUecKux
BEJIMYMH: IUTAHUPOBATh  M3MEpPEHUs, CcoOuparh
JKCIIEPUMEHTAIIbHYIO YCTaHOBKY, crienys
NPEeAJIOKEHHON UHCTPYKLIUU, U BBIYUCIATH 3HAUCHUE

BCIIMYHUHBI

1.13

coONrofaTh TpaBUiia TEXHUKH O€30MAaCHOCTH MpHU

pabote ¢ 1abopaTOpHBIM 000PYyI0BaHUEM

1.14

XapakTepu30BaTh MPUHLUIBI ACHCTBUS HM3YYEHHBIX
nprOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX
ONHCaHMs, UCHOJb3ys 3HAHUA O  CBOMCTBax
¢u3nueckux SBICHUH U HeoOXonuMmble (uznueckue

3aKOHOMECPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U
U3MEpUTENbHBIE ~ NMpPUOOpHI N0  cXeMaM |
CXEMaTU4YHBIM  PHUCYHKaM, COCTABIISATh  CXEMBI
NIEKTPUYECKUX LE€Neld ¢ MOCIEA0BATEIbHBIM U
NapaJyIeIbHbIM COCIUHEHHUEM 3JIEMEHTOB, pa3jvyas
YCIIOBHBIE O0O3HAYEHUSI AJIEMEHTOB HJIEKTPUUYECKHX

neneu

1.16

MPUBOAUTH TNPUMEPHl (HAXOIUTh HWHGOPMAIUIO O




npuMepax) MPAKTUYECKOTO HCITOJIb30BaHUS
Gu3MYECKUX 3HAHUN B TIOBCEIHEBHOM >KM3HH IS
obecrieueHnuss 0€30MACHOCTH TIPU  OOpAIICHUH C
npubopaMd ¥ TEXHUYECKUMHU  yCTPOUCTBaMH,
COXpaHEHHUSI 3JI0POBbSI U  COOJIOJICHUS  HOPM

HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie

1.17

OCYIIECTBIIATh TMOUCK HH(pOpMaru (PU3NIECKOTO
colepkaHus B ceTH [VIHTepHeT, Ha OCHOBE
UMEIOIIMUXCA  3HAHMM UM NOyTéM  CpPaBHEHHUS
JIOMIOJTHUTEIbHBIX UCTOYHHUKOB BBIJICJISATh
UHPOPMALIMIO, KOTOpasi SBJIAETCS MPOTUBOPEUUBOM

WJIM MOKET OBITh HEIOCTOBEPHOM

1.18

UCIOJIb30BaTh NPU BBINOJHEHUN Y4YEeOHBIX 3aJaHUI
HAYYHO-TIOMYJIAPHYIO  JINTEPaTypy  (PHU3UUECKOTro
COJIEPKaHus, CIIPABOYHBIE MAaTEPHAIIBL, PECYPCHI CETU
HHurtepHer; Bnazers NpuUEMaMHM KOHCIIEKTUPOBAHUS
TEeKCTa, MpeoOpazoBaHus HHGOPMAIMK W3 OIHOMN

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

co3maBaTh COOCTBEHHBIC NHUCHMEHHBICE H KpaTKue
YCTHBIE cooOmeHus, 00o0mmas wuHdopMaIuoo u3
HECKOJIbKUX MCTOYHHUKOB (PU3MUYECKOTO COJICPIKAHUS,
B TOM 4YHCJE€ NyOJUYHO MPEICTABISATH PE3yIbTaThI
MIPOEKTHOM WJIM HCCIIEIOBATENBCKOW JESATEIbHOCTH,
MpU OSTOM TPaMOTHO HCIOJb30BaTh HM3YYEHHbIN
NOHATUIHBIN anmapaT Kypca (pHU3UKH, COPOBOXKIATH

BBICTYIUICHHE IIpE3CHTALIUECH

1.20

Opd  BBIIOJHEHMHM  Y4E€OHBIX  MPOEKTOB |
UCCIICJOBAHUN bu3nyeckux IIPOLIECCOB
pactpeneniatb ~ OO0sf3aHHOCTH B Ipymnme B
COOTBETCTBUU C IIOCTABICHHBIMU 3a1a4aMH, CICIUTH
3a BBIIIOJIHCHHUEM IIJIaHa JEHCTBUM U KOPPEKTUPOBATh
€ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBINH BKIAJ B
JIeATEIbHOCTD TPYyIIIBI, BBICTPauBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IPOSBIAA

TOTOBHOCTb pa3periaTh KOH(PIUKTHI




9 KJIACC

KoanposepsieMmoropesyibtaTta

IIpoBepsiemble mpeAMeTHBIE Pe3yabTATHI
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM NPOrPaMMbI
OCHOBHOI0 00111er0 00pa30BaHUA

1.1

HCIIOJIB30BATbU3YUCHHBICIIOHATUA

1.2

pasiinyaTh ABJICHHUS IO ONMCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX

JTaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUYECKUX
ABJICHUM B OKpYXalolleM MHpE, B TOM 4YHUCIE
¢usuueckue SBICHUS B MPHUPOJAE, TMPH ITOM
NEPEeBOAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYyIO,
BBIJICJIATh  CYIIECTBEHHBIE CBOICTBAa  (TMPU3HAKK)

(bU3UYECKUX SBICHUN

1.4

ONKCHIBATh M3yYCHHBIE CBOWCTBA TeNl U (hU3HUECKUE
SIBIICHUS, WCIONB3ys (PU3UYECKHe BEIUYUHBI, MPH
ONMKMCAHWU TMPABWIBHO TPAKTOBaTh (U3UYECKUUN
CMBICTT HCTOJB3YEMbIX BEIMYUH, OOO3HAUCHUS U
€AMHULIBI PU3NYECKUX BETUYMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYI0 BEIUYHHY C
IPYTMMU BEIMYUHAMU, CTPOUTH IpaUKU M3Y4EeHHBIX

3aBUCUMOCTEH (PU3HUECKUX BETHUYNH

1.5

XapakTepu3oBaTh  CBOMCTBa  Tel,  (U3UYECKUE
SBJICHUS U TPOIIECCHI, UCTIONb3Ys U3yUEHHbIE 3aKOHBI,
IIPY 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA

M 3alMCBIBATh €0 MAaTEMATHUYCCKOC BBIPAKCHUEC

1.6

O0OBSACHATH (PU3HUECKHUE MPOIECCHl U CBOMCTBA TEJ, B
TOM YHCJI€ M B KOHTEKCTE CHUTYyallUd NpPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHUE U3 2 — 3
JIOTMYECKHX Iaros ¢ IoMomero 2 — 3
U3y4EHHBIXCBONCTBA(DU3MUECKUXABICHHIH,

bu3NYECKNX3aKOHAMIN3aKOHOMEPHOCTH

1.7

pemiatb pacu€THBIE 3adaud  (OMUpaoIIUecs Ha




cucTteMy U3 2 — 3 ypaBHEHHI), UCIIONB3YS 3aKOHBI U
dbopMyIibl, CBs3BIBAIONINE (DU3UYECKIE BETMUMHBL: Ha
OCHOBE aHaju3a YCJIOBUSA 3aJauyd 3alHChIBaTh
KpaTKOE€ YCIIOBUE, BBISBIATh HEIOCTAIONINE WU
M30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBIC JJIs PEUICHUS, MPOBOJUTH PACUEThI U
OLICHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYEHUs

(bu3HYECKOI BETUYNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINUTh
Opd MOMOIIM (DU3WYECKUX METOMOB, HCHOJb3Ys
OMHMCAHUE WCCIEIOBaHMsI, BBIICISATH MPOBEPSIEMOE
MPENONIoKEHNE, OICHWBAaTh MPAaBUWIIBHOCTH MOPsIKA
NPOBEICHUSI  KCCIENIOBAaHUsS,  JeJarb  BBIBOJBI,
UHTEPIPETUPOBATh  pe3yJabTaThl  HAOMIONCHUH U

OIIBITOB

1.9

MPOBOANTH OMNBITHI TIO0 HAOIONCHUI0 (PU3UIECKHIX
SBJICHHMM  WiIX  (PU3WYECKUX  CBOMCTB  Te:
CaMOCTOSITENTEHO coOuparb YCTaHOBKY u3
M30BITOYHOTO HA0Opa 00OPYIOBAHMS, OTIMCHIBATH XOJT

OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MMpoBOAWUTL IIPU HGOGXOZ[I/IMOCTI/I CCPUI0 TMPAMBIX
U3MEpEHUi, ompeneNsisi ~ CpeAHee  3HAuCHHE
u3MepsaeMoil  BeTMUYMHBI  ((POKYCHOE paccTOsSHUE
cobuparoeii TMH3bI), 000CHOBBIBATH BHIOOD CIocoOa

U3MEpEeHUs (M3MEPUTENHHOTO TPUOOopa)

1.11

HPOBOJNTH HCCIIEJOBAaHHE 3aBUCHMOCTEH
(¢U3MUeCKUX BEIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpEeHHUI: IUTAHUPOBATh HCCIIeJOBaHME,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (PMKCHUPOBAThH
pe3yNbTaThl TOJYYCHHOW 3aBHCUMOCTH (DU3MUECKHUX
BEJIMYHMH B BHJIE TaOIUIM TPapHKOB, J€TaTh BHIBOJIBI

110 pE€3yjibTaTaM HUCCICIO0BaHUA

1.12

IPOBOJAUTH KOCBEHHbIE M3MEpeHUs (PU3MUecKux
BEJIMYMH: IUIAHUPOBATh  HM3MEpPEHUs, CcoOuparh

9KCIIEPUMEHTAJIbHYI0  YCTAaHOBKY M BBINIOJIHATH




U3MEpEeHUs, Ccienys MNPeAIOKEHHONM WHCTPYKINH,
BBIUMCIISATh 3HAYCHHWE BEIMYMHBI U aHATH3UPOBATH
MOJIyYeHHBIE pe3yNbTaThl C y4€TOM 3aJaHHOMU

MOTPELIHOCTH U3MEPEHUIN

1.13

coONrofaTh TpaBUiia TEXHUKH O€30MAaCHOCTH TpHU

pabote ¢ 1abopaTOpHBIM 000PYI0BaHUEM

1.14

pasnmuyuaTh ~ OCHOBHBIE  TpPH3HAKH  HM3YYCHHBIX
buznyecKuX ~ MoOJeNei:  MaTepualbHAas ~ TOYKa,
aOCOJIIOTHO TBEPJOE TEJIO, TOYCYHBIM HMCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IJIJaHETapHas MOJEIb

aToMa, HyKJIOHHas MOACJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS HM3Y4YEHHBIX
nprOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOH HA UX
ONHCaHMs, UCHOJb3ys 3HAHUA O  CBOMCTBax
¢u3nueckux SBICHUH U HeoOXonumble (uznueckue

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCEMblI U CXCMATHUYHBIC PUCYHKHU
U3Y4EHHBIX TEXHUYECKUX YCTPOKCTB,
HU3MCPUTCIIbHBIX HpI/IGOpOB U TEXHOJOI'MYECCKUX
NPOIIECCOB TPU  PEIICHHH YYeOHO-TPAKTUICCKHUX
3ajJa4, OIITUYCCKUC CXEMbI JJIA MMOCTPOCHUMA
M300paXEHU B TUIOCKOM 3€pKalie M COOMpAroIIeH

JINH3C

1.17

OPUBOAUTE TPUMEPHl (HAXOOUTHh HH(OpPMAIUIO O
npuMepax) MPAKTHYECKOTO UCIIOJIb30BaHUs
Gu3NYECKUX 3HAHUN B TIOBCEIHEBHON >KM3HH IS
obecrieueHruss 0€30MACHOCTH TP OOpaIICHUH C
npubopaMd ¥ TEXHUYECKUMHU  yCTPOUCTBaMH,
COXpaHEHMsI 370pOBbSI U  COOJIOJEHUS  HOPM

HKOJIOTMYECKOTO MOBEJCHUS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIIATh TMOUCK HH(pOpMaruu (GU3NIECKOTo
colepkaHHsi B CeTH VIHTEpHET, CaMOCTOSTEIBHO
dopMynupys TOUCKOBBI 3ampoc, HAXOIUTh ITyTH
OIIpeIeTICHUS JIOCTOBEPHOCTH MOJTY4EeHHOH

uH(pOpMAallMM HA OCHOBE WMCIOIIMXCS 3HAHUH U




JOITIOJIHUTCIIbHBIX HCTOYHHUKOB

1.19

UCIOJIb30BaTh MU BBINOJHEHUN Y4YEOHBIX 3aJaHUM
HAYYHO-TIOMYJIAPHYIO  JINTEPATypy  (QHU3UUECKOTro
COJIEPKaHus, CIIPABOYHBIE MAaTEPHAIIBL, PECYPCHI CETU
HHutepHer; Bnager NpuUEMaMHM KOHCIIEKTUPOBAHUS
TEeKCTa, MpeoOpazoBaHus HHGOPMAIMK W3 OIHOMN

3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3MaBaTh COOCTBEHHBIC TNHCHMEHHBIE W YCTHBIC
COOOIIIEHUSI HA OCHOBE MH(OpPMAIUU M3 HECKOJBKUX
UCTOYHUKOB (DU3NYECKOTO COACp)KaHUs, ITyOJIUYHO
NOpEJCTaBIsITh  PE3yJabTaThl  MPOEKTHOW WU
UCCIICIOBATENILCKON  JCSITENbHOCTH, TP  ITOM
rpaMOTHO HCIMOJIb30BaTh HW3YYEHHBIM MOHATUWHBIN
anmapar  u3y4aemoro  pazgena  (QU3MKH U
COMPOBOXAATh  BBICTYIUJICHHE  Mpe3eHTalue ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

Opd  BBIIOJHEHMHM  Y4E€OHBIX  MPOEKTOB |
U CCIICJOBAHUN bu3nyeckux IIPOLIECCOB
pactpeneniatb  OOsf3aHHOCTH B Ipymnme B
COOTBETCTBUU C IIOCTABICHHBIMU 3a/1a4aMHM, CICIUTH
3a BBIIIOJIHCHHUEM IIJIaHa JEHCTBUM U KOPPEKTUPOBATh
€ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIN BKIAJ B
JIeATEIbHOCTD IPYyIIIBI, BBICTPauBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IPOSBIAA

TOTOBHOCTb pa3periath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koapasnaen
a

Komynaement
a

IIpoBepsiembIedIeMEHTHICOIEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIETO MUPA

1.1

®uznka — Hayka O Hpupoje. SIBIEHUA HTPUPOJBI.
dusuyeckue SABICHUS: MCXaHHYCCKHUE, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBLIC, 3BYKOBEIC

1.2

®dusndeckue BenUuuHBL. M3MmepeHne GU3HYECKUX
BennunH. Dusnueckue npubopwl. I[lorpenrHoctsb

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAYYHBIH METOJ MO3HAHUS: HAOIIOCHUE,
IIOCTAaHOBKaA Haquoro BOHpOC&, BBIABHUKCHHUEC TUIIOTE3,
SKCTIIEPUMEHT 10 TIPOBEPKE THUIIOTE3, OOBSICHECHUE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onwucanue GU3NUECKUX SBJICHUN C IOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue pabOTHI:

#iHPar#H##l13mMepenne pacCTOSIHUIM.

###Par### 3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par##H#OnpenesieHne pa3MepoB MaJbIX TeJl.
##tPar###l13mepenne TemmepaTypel P OMOILU

KUJKOCTHOTO TEPMOMETpA U JTaTUUKa TeMIIepaTyphbl

ITEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHNHN BEIIECTBA

2.1

#H##Par###(CTpoeHue BEIECTBA: aTOMbI U MOJIEKYJIbI,
HUX Ppa3sMCphI. OHBITBI, JAOKAa3bIBAOIHUE OUCKPCTHOC

CTPOCHUE BCUICCTBA

2.2

#it#HPar#Hit /| pnkeane  yactuil  BemiecTtBa.  CBs3b
CKOPOCTH JBWXEHHUS YaCTUIl C TeMIlepaTypoil.

bpoyHoBckoenBmxenue, nuddysus

23

B3anmoneiicTBHe YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




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

CTpOCHUE rasos, KUIKOCTEN u TBEPIBIX
2.4 (kpuctayumuecknx)  Ten.  B3auMocBiI3b  MEXITY
CBOWCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHMSIX U X aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0EeHHOCTHATrPETaTHBIXCOCTOSTHUIMBO,TBI
[IpakTrueckue pabOTHI:
##Par#H##O1eHka quaMeTpa aToMa METO/I0OM PSZIOB (¢
ucIonb30BanueM pororpaduwii).
2.6 #HHPar###ONBITEL 0 HAOMIOLEHHUIO  TEIJIOBOIO

pacIpeHus ra3os.
HH#HPar###OnpITel MO0 OOHAPYXKEHHUIO JCHCTBHUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunyeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
#H##Par###Ckopocte.  CpenHsasi ~ CKOpPOCTh  IpH
3.2 HEPAaBHOMEPHOM JBI)KEHHMU. Pacuér myTu M BpeMeHU
JBUKECHHUS
SlBnenune nHepuuu. 3aKOH MHEpUUH. B3aumoencTBue
33 TeJ KaK NPUYMHA U3MEHEHUSI CKOPOCTHU JBUYKEHUS TEIL.
MaccakakMepanHEepTHOCTHUTENA
Y #H#HPar### InoTHOCTL BeniecTBa. CBSI3bh INIOTHOCTH C
. KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIlecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TUHAMOMETpPA
37 #H##Par### SIBnenue tarorenus u cuna Tsoxectu. Cuia
' TSDKECTH Ha Jpyrux mianerax. Becrena. HesecomocTh
38 Cuna tpenus. TpeHue CKOJIIbXEHUS W TPEHUE IOKOS.
' Tpenue B Ipupoe U TEXHUKE
30 ##HPar#H##Cri0)KeHHe CUJ, HallpaBJIEHHBIX 110 OJHOU
' npsMoid. PaBHOIEHCTBYIOMIASICUIT
3.10 [IpakTuueckue pabOTHI:




OnpeniesieHHe CKOPOCTH PABHOMEPHOTO  JIBHDKCHHSI
(mapwika B KUAKOCTH, MOJCIU DIEKTPUIECKOTO
aBToMoOMWIIT W Tak pganee). OmpeneneHue cpemaHei
CKOPOCTH CKOJBXEHUS Opycka WIM [Iapuka T0
HaKJIOHHOM IIOCKOCTH. OmnpenesieHue IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIIIE
3aBUCUMOCTH pacTshKeHUs (1edhopMalriuu) IpyKUHbBI OT
NPUWIOKEHHON Ccuibl. OMNbITH, JAEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUs OT Beca Teja

Y XapaKTepa CONPUKACAIOIINXCS [TOBEPXHOCTEN

3.11

Du3nYeCKUe SBJICHUS B IPUPOJIE: IPUMEPBI JBUKECHUS C
pa3IMYHBIMM  CKOPOCTSIMM B KMBOM M  HEXKUBOH

opupoac I[GI\/'ICTBI/IG CHJIbI TPCHHUA B IIPUPOAC U TCXHUKE
2

3.12 TexHuuecKneycTponcTBa: JUHAMOMETP, MOAIIUITHUKN
JIABJIEHUE TBEPJIbIX TEJIL, XXUJKOCTEM U TA30B
il Hasnenue tBEpAoro Tema. CrocoObl YMEHBIICHHUS W
' YBEJIUYCHUS TABICHUS
42 JlaBneHue ra3a. 3aBUCHUMOCTb JaBJ€HUS Trasza oT
' 00BEMa, TeMIepatypbl
43 [lepenavya ngaBneHus TBEPABIMHU TEJIaMH, KHUAKOCTIMU
' u razamu. 3akoHllackains. [lHeBMaTHUeCKMEMAIIMHBI
3aBUCUMOCTh JIaBJICHUS KHJIKOCTH OT TIIyOUHBI.
4.4 I'mapocraruyeckuit napajiokc. CooOmraronuecs
cocyabl. ['mapaBnnueckre MeXxaHU3MBI
Atmocdepa 3emnnm U arMocepHOE JaBJICHHE.
[Ipy4urHBI  CyIIECTBOBAHMS BO3AYIITHOW  00OJOYKH
4.5 3emiu. Omneit Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro naBieHUS OT BBICOTHI HaJ YPOBHEM
Mopst
16 N3mepenne armochepHoro nasneHus. [IpuGopsr s
' U3MEpEeHus: aTMOC(EpPHOTo 1aBICHUS
JleficTBHE KMAKOCTH U ra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BrlTamkuBaromias (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanueren. Bo3ayxomnnaBanue

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHUMOCTH BEcCa Tella B BOJIE OT
00béMa TOTPY)KEHHOH B KHUAKOCTh 4YacTH Teja.
OrnpezenieHe BBITAIKUBAIONICH CUJIIBI, JEUCTBYIOIICH

Ha TeJlo, MOrpykéHHOoe B JKUAKOCTb. I[IpoBepka

HE3aBUCUMOCTH BBITAJIKMBAOIIICH CHUIBI,
49 JICUCTBYIOIIEH HA TEIO B XKUJKOCTH, OT MAaccChl Tena.
OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD
BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOUIEH HaA TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOM B IKUAKOCTh
JacTH Teda W OT  INIOTHOCTH  JKHUJKOCTH.
KoncrpynposanreapeoMeTpauinKOHCTPYUPOBAHUEO
JIKA U ONPEAECIEHUECETPY30NOTBEMHOCTH
®duznyeckue  SBJICHUS B NPUPOJE:  BIMUSHHE
4.10 atMoc(epHOr0 JaBIIGHHUS Ha IKUBOW OpTaHU3M,

MJIaBaHUE PHIO

4.11

TexHU4YecKne YCTpOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPITHEBON HACOC,

apeoMmeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 MexanundeckaspadboTra

5.2 MexaHu4ecKasMOIIHOCTE

53 [IpocThie MexXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS

' m10ckocTh. [IpaBuiiopaBHOBECUsIpbIUAra

54 [IpumeneHue mpaBusa paBHOBECHs pblyara K OJI0Ky
«3omoroe  mpaBwio»  MexaHukh. KoaddummeHT

5.5 MOJIE3HOI'O JIehcTBUs MEXaHU3MOB.
[IpocThieMexaHNU3MBbI B OBITY U TEXHHUKE

5.6 [ToTeHManpHas SHEPTUM TeJa, MOJHITOr0 HaJl 3eMIEH

5.7 Kunernueckasaneprus

53 [Tonnas mexaHuyeckasi SHEpPrus. 3aKOH U3MEHEHUS U

COXpPaHCHUMA MEXaHUYECKOMH OHCPIruun




59

[IpakTuueckue pabOTHI:

#HH#HPar###Onpenenenue pabOThl CHIIBI TPEHHS TPU
PAaBHOMEpPHOM [JIB)KEHMM Te€ja I0 TOPU30HTAIBHOU
noeepxHoctu. MccienoBanue ycClIOBUM pPaBHOBECUS
pbryara. Msmepenue KIIJ HaKIOHHOW TIOCKOCTH.

N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

®dusnyeckue SBICHUS B IPUPOLE: pblYard B TeJe

YCIO0BCKa

5.11

TexHuueckne yCTpOICTBa: pbluar, MOABWKHBIA U
HEMOJBW)KHBI ~ OJOKM, HAKJIOHHAs  IIOCKOCTD,

MPOCThIE MEXAHU3MBI B OBITY

8 KVIACC

Koapasaena

Kompaemenra

IIpoBepsieMmbiedIeMEHTBICOIEPKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OcHoBHbIE MI0JIO’KEHHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpHUU CTpOEHMS BellecTBa. Macca
U pasMepbl MOJEKyJ. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIEC IOJIOKEHUS MOJIEKYJIAPHOKHHETHYECKON

TEeopuun

6.2

Mopenu TBEPHOTrO, JKUIKOTO U Ta3000pa3HOro
COCTOSIHUU BEIIECTBA. Kpucrannnueckue u

amopdHbIeTena

6.3

OObsicHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX
TEl Ha OCHOBE MOJIOKEHUU

MOJIEKYJISIPHOKHUHETUYECKON TEOPUHU

6.4

CMmauuBaHue U KalmUJIIAPHBICABICHU S

6.5

TemnoBoepacimpeHue u cxxaTue

6.6

Temnepatypa. CBsi3b TeMmneparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUSA HaCTHI]

6.7

Buytpennss  sHeprus.  CrnocoObl  M3MEHEHUs

BHYTPEHHEHN JHEPIUHU: Terionepeaya u




COBEpILIEHHE PaOOTHI

6.2 Buast TeIJIONepe1aun: TETJIONPOBOIHOCTb,
' KOHBEKLIUS, U3TyYCHUE
KomnuectBo TemioTel. YAelbHAs TEIIIOEMKOCTD
6.9
BEILIECTBA
TennooOMeH M TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OanmaHca
611 [InaBneHne ¥ OTBEpAEBAHHE KPUCTAUIMYECKUX
. BEILECTB. Y JeIbHASATEIIOTAIIABIICHUS
[TapooOpazoBanue u KoHueHcanus. Vcmapenue.
612 Kunenue. VYgaenpHas Termora mnapooOpa3oBaHUs.
' 3aBUCHUMOCTD TEeMIIepaTyphl KUIICHUS oT
aTMOC(EepHOTO TABICHUS
6.13 BnaxnHocTpBO31YXa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TENJI0Ta CrOPaHUs
[MpuHtmmel paboThl TerioBbix asurarenein KIIJ]
6.15 TEIJIOBOI'O JBUrarensd. TeIUIioBbIE JIBHUTaTEId U
3alIUuTa OKPYKaIOIIEeH CpeIbl
616 3aKOH COXpaHEHUsi W MPEBPALLEHUS HSHEPIUHM B
. TEIJIOBBIX ITpoIeccax
[IpakTuyeckue pabOTHI:
HHHPar###ONBITE IO OOHAPYKEHUIO JCHCTBUS CHII
MOJIEKYJISIPHOTO IPUTSKEHUS.
HH#H#Par###ONBITHl 110 BBIPAIMBAHUIO KPHUCTAIIIOB
IIOBAPEHHOM COJIM WM caxapa.
617 H#AHPar###ONBITEL 110  HAOJMIOAEHUIO TEIUIOBOTO

paciIipeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEl.
##H#Parf##OnpeieieHe  JaBJIeHUs  Bo3AyXa B
OaJUTOHE IIIpHIIA.

HHHPar##HONBITHI, JEMOHCTPUPYIOIIHE
3aBHCHMOCTh JIaBJIEHHs BO3[yXa OT €ro oobéma u

HarpCBaHHud UJIN OXJIAXKICHUS.




###Par### IpoBepka TUIIOTE3bI JTUHEWHON
3aBUCHUMOCTH JJIMHBI  CTOJIOMKAa JKUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.
#i#HPar#t#HabmoneHne M3MEHEHUS BHYTpPEHHEH
SHEPTUM Tela B pe3yJbTare Temionepeaaun |
paboTHI BHEITHUX CHIL.

#A##Par###AccnenoBane ABJIIEHUS TEIUIOOOMEHA
IIPU CMELIMBAHUU XOJIOAHOU U rOpsYEd BOABL.
##HHPar###Onpenenene  KOJIMYECTBAa  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM MPH TEIJIO0OMEHE ¢ HarpeThiM
METAITUYECKUM LIUITUHAPOM.
#H#HHPar###Onpenenenre yaenbHOM TEmI0EMKOCTH
BEILIECTBA.

#HH##Par##HccrienoBanue npouecca ucnapeHus.
#HH#Par##HOnpenenenre OTHOCUTEILHON
BJIQYKHOCTH BO3/yXa.

##H#Parf##OnpenencHue yIeIbHOU TEIIOTHI

IIaBJICHUSA JIbJA.

@usnyecKue SBICHUS B INPUPOJE: MOBEPXHOCTHOE

HaTsOKCHUC W KAaIWJUIAPHBIC ABJICHUSA B IIPUPOIC,

6.18 KpUCTaUiIbl B mpupone, wusnydeHue ConHia,
3aMep3aHue BO/I0EMOB, MOpCKHUE Opu3bl;
o0Opa3oBaHHe POCHI, TyMaHa, UHEesl, CHera.
TexHHUeCcKrEe YCTpPOMCTBA: KAMWJUISIPbI, MPUMEPHI
HUCITOJIBb30BaHUA KpuCTaliios, )I(H,Z[KOCTHBIﬁ

6.1 TEPMOMETD, AATUYUK TEMIIEpATyphl, TEPMOC, CHCTEMA

OTOIUICHHUS JOMOB, THTPOMETPBI, TICUXPOMETD,
napoBasg  TypOWHAa,  JBUTATe€db  BHYTPEHHETO

CrOpaHwusl.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onextpuzamuss Ten. J[Ba poja 3IEKTPUUECKHX

3apsI0B

7.2

BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH Kynona




(3aBI/ICI/IMOCTB CHJIbI BSaHMOI[GfICTBHH 3aPSKCHHBIX

TCJI OT BCJIMYMHBI 3apsA0B MW PACCTOAHUA MCKIY

TEJIaMH )
DIIEKTPUYECKOE noJe. Hanpspok€HHOCTh
7.3 aJeKTpudeckoro mnois. [lpuHuun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsioB. DIeMEHTAPHbBIN
7.4 BIEKTPUYECKUI 3apsia. CrpoeHnuneaToma.
IIpoBOIHMKY U AUDIIEKTPUKHU
7.5 3aKOHCOXPaHECHUSAIEKTPUUECKOT03apsiaa
6 DJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHMS
. AIEKTPUYECKOTO TOKA. MICTOUHNKUIIOCTOSSHHOIOTOKA
JISWCTBUSL ~ DJEKTPUYECKOTO  TOKa  (TEIUIOBOE,
7.7 XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHH TOK B
KUIKOCTAX U ra3ax
. OnekTpuyeckas uenb. Cuiia ToKa. DJIEKTPUYECKOE
. HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJHUKA. VY nensHOE
. CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
11 IlocnenoBarenbHOE W MapauIEIbHOE COEAMHEHHE
' MIPOBOJIHUKOB
PaGora u MOIIHOCTH 3JIEKTPUYECKOTO  TOKA.
7.12
3akon/xoyins — Jlenna
DneKkTpuyecKue Lenu u MOTpeOUTENN
7.13 ANEKTPUYECKOU SHEPIUU B OBITY.
KopoTkoe3zambikanue
ITocTossHHEIE MAaTrHUTEL BsaumonelictBue
7.14
MOCTOSIHHBIX MarHUTOB
715 MarnuTtHoe noje. MarHutHoe moJsie 3eMJIM U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
7.16 OnbiT Dpcrena. MarHuTHOE MOJIE AJIEKTPUUECKOTO




TOKa. HpI/IMeHGHHGBHGKTPOMEIFHI/ITOB B TCXHHUKC

JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM.

717 DNEeKTpOoABUTATEND MOCTOSIHHOTO TOKA.
' Hcnonbs30BaHue IEKTPOABUTATENEH B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE
Oneitel  ®apanes. SBneHue >I€KTPOMAarHUTHOM
7.18
unaykiuu. [IpasunoJlenna
DNEeKTpOreHeparop. CriocoOsr MOJTy4eHUs
7.19 AJIEKTPUYECKOM HSHEPruu. JIEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU
[TpakTrueckue pabOTHI:
OnpIThl 1O  HAOMIOAECHUIO  AJIEKTPU3ALUU  TEJ
WHJYKLIUEW U MPU COMPUKOCHOBEHHH.
UccnepoBanue nedCTBUS AJIEKTPUYECKOTO TMOJISI Ha
MPOBOJITHUKYU U AUDJICKTPUKHU.
CoOopka u mpoBepka pabOTHI AIEKTPUICCKOMN IIeTH
MOCTOSIHHOTO TOKA.
N3mepenue u perynmpoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, MIYILETO
4yepe3 pPEe3UCTOp, OT COIMNPOTUBIEHUS PE3UCTOpa U
7.20 HaNpsHKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JNEKTPUYECKOTO CONPOTHUBIICHUA IPOBOJHUKA OT
€ro [UIMHBI, IUIOIAAHM IIONEPEYHOTO CEYCHHS U
MaTepuaa.

IIpoBepka mpaBuila CIOKEHHS HANPSLKCHUN IIPU
IIOCJIEZI0BATEIBHOM COEIVUHEHUH JIBYX PE3HUCTOPOB.
IIpoBepka mpaBmwia Uil CHIBI  TOKa IIPH
NapajuIeIbHOM COCIMHECHUH PE3UCTOPOB.
Onpenenenue  pabOThI  3JEKTPUUYECKOTO  TOKa,
UAyniero uepes pesucrop. OnpeneseHne MOIHOCTH

AJIEKTPUUYECKOTO TOKA, BBIICIISIEMOW Ha PE3UCTOPE.




UccnepoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO
yepe3 JIaMIIO4yKy, OT HampspKeHHsT Ha  HEW.
Onpenenenne KIIJ[ wnarpeBarensa. Hccinenoanue
MarduTHOTO B3aUMOICHCTBHS IMOCTOSHHBIX
MariuToB. Nzyuenue MAarHuTHOTO IOJIS
MMOCTOSIHHBIX MAarHUTOB TMPU WX OOBEAMHECHUH U
pa3aeeHumn. HUccaenosanue JNIEUCTBUS
AJEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTPENKY.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTbH CHUJIBI
B3aUMOJICVCTBUS KATYIIKHM C TOKOM M MarHura OT
CHUJIbI TOKa W HaNpaBJ€HUS TOKa B KaTyIIKE.
N3ydyenue  AedcTBUS  MAarHUTHOrO  MOJIL  HA
MPOBOJIHUK ¢ TOKOM. KOHCTpyupoBaHue U u3ydeHue
pabotel  anektponBurarens. Msmepenne  KIIJ]
AJIEKTPOJIBUTATEIbHOM  yCTaHOBKU. OMBITBI 1O
HCCIICOBAHUIO SIBIICHUS 3JEKTPOMATrHUTHOM
WHIYKIWW: HUCCIEAOBAaHUE M3MEHEHHUM 3HA4YeHHs U

HaIrpaBJICHHUS HHAYKIIUOHHOI'O TOKa

7.21

dusnueckue SBICHHUS B MPUPOJE: DIEKTPUUYECKUE
ABIICHUST B arMocepe, dIIEKTPUUYECTBO >KHUBBIX
OpraHW3MOB, MAarHUTHOE TMOJe 3eMiu, Japend
MOJIFOCOB, POJb MAarHUTHOTO TOJS Ui >KU3HU Ha

3emiie, MOJISIPHOE CUSIHUE

7.22

TexHuueckue YCTPOMCTBA: BJIEKTPOCKOTI,
aMIepMerp, BOJIBTMETP,  peocTar, CYETUHK
ANEKTPUYECKON DSHEPTUH, OJICKTPOOCBETHTEIHHBIC
NpuOOpBI,  HarpeBaTeNbHBIC  JIEKTPOIPUOOPHI
(mpumepsbl),  DIAEKTPUUYECKUE  MPEJOXPAHUTEIH,
QJICKTPOMArHuT, J3JICKTPOABUIATCIIbL IMMOCTOAHHOI'O

TOKa, TCHCPATOP MOCTOAHHOI'O TOKaA

9 KIIACC




Konpasznena Kompnementa [IpoBepsieMbIedIEMEHTHICOAEP)KAHUS
MEXAHUWYECKUE SBJIEHUA
Mexannueckoe ABWKeHHE. MaTepualibHas TOYKA.
51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTbMEXAHUUECKOTOIBUKEHUS
8.3 PaBHOMEpHOENPSIMOIMHENHOEABI)KEHNE
#H##Par##HHepaBHoMepHOE NPAMOJIMHEHHOE
8.4 neuxeHue. CpenHssi 1 MTHOBEHHasl CKOPOCTh Tejla
MIpY HEPAaBHOMEPHOM JIBUKEHUH
Yckopenue.
8.5
PaBHOYCKOpEHHOETIPSIMOJIIMHEUHOEIBUKEHHE
8.6 #H#HPar#H#CBoOogHOe mageHue. OnbITh [ anumes
###Par###PaBHOMepHOE JIBUKEHUE no
okpyxHoctu. Ilepmon u wyactora oOpamieHus.
8.7 JIunelinas u yrjoBas CKOPOCTH.
LlenTpocTpeMuTenbHOCYCKOpEHUE
8.8 [TepsriitzakonHbproToHA
i 8.9 BropoiizakonHbroTOHA
8.10 TperuitzakonHbroTOHA
8.11 HH#HPar###] [pyHIMIICYIEpIIO3ULIUN CUIT
8.12 Cunaynpyroctu. 3akoHl yka
#H#HPar###Cuiia TpeHus: CHa TPEHUsl CKOJIbKEHUS,
813 CHJIa TPEHUS MTOKOSI, IPYTHe BUJIbI TPEHUS
#H#Par##H#Cuna TSOKECTU W 3aKOH BCEMHPHOTO
814 TATOTEHHS. Y CKOPEHHECBOOOIHOTOTACHHUS
Jemwxenue mmianetr Bokpyr Coanma. Ilepsas
8.15 KOCMUYecKast CKOPOCTb. Hesecomocth U
eperpys3ku
PaBHOBecue wMarepuanbHOM TOUYKH. AOCOIIOTHO
8.16 TBEPAOE TEIIO
#i#H#Par###PaBHOBecue TBEPIOTO Tena C
8.17 3aKpEIUIEHHOM OCBhIO BpamieHus. MOMEHTCHIIBI.

HenTprsixectu




Nmnynbee Tena. M3menenue wumnynbca. Wmmynbe

8.18
CHUJIBI
8.19 3aKOHCOXPaHEHUSIUMITYJIbCA
8.20 HH##Par###Peak THBHOEIBUIKEHUE
8.21 MexanunueckaspaboTa 1 MOITHOCTh
g2 PaGora cunm  TsKecTH, YIOPYrocTH, TPEHUS.
' CBs13p2HEPTUU U PaOOTHI
823 [loTenuuanpHas H»HEprusi Tena, MOJHATOTO HaJ
' MTOBEPXHOCTHIO 3eMIIU
8.24 [ToreHmanpHasIHEPTUACKATONTTPY>KUHBI
225 ###Par##H#Kunetnueckas osHeprus. Teopema o
' KUHETHUYECKON SHEPrUuun
H#HH##Par###3akoH  COXpaHEHMS  MEXaHUYECKOU
8.26
SHEPTUU
[TpakTrueckue pabOTHI:
Ompenenenue cpeaHed CKOPOCTH  CKOJIBXKEHUS
Opycka WIM JBIKEHUS IIapUKa MO HaKJIOHHOM
mockocTd. OrmnpeneneHue YCKOPEHUsi Tena Mpu
PaBHOYCKOPEHHOM  JBIDKEHHHM IO  HAKJIOHHOU
MIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JBW)XKCHHH 0€3 HadalbHOU
CKOpPOCTH.
[IpoBepka rumoTe3bl: €cau MpPU PaBHOYCKOPEHHOM
8.27 NBIDKEHUH 0€3 HayalbHOWM  CKOPOCTH  TYTH

OTHOCATCSI KaKk psAx  HEUETHBIX 4YHUCENl, TO
COOTBETCTBYIOIIIHE MIPOMEXKYTKH BpEMEHHU
OJINHAKOBBI.

UccnepoBanue  3aBUCUMOCTH ~ CHJIBI  TPEHUSA
CKOJI)KEHUSI OT CHJIBI HOPMAJbHOIO JIaBJICHUS.
Omnpenenenre kodpPUIMEHTa TPEHHS CKOJIbKEHUS.
Onpenenenne KECTKOCTH NpPYyx UHBL. OmnpeneneHue
paboThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKCHUU
Tena 1o TOPU30HTAJIbHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CHIJIBI  YOPYTOCTH IpH




noabEMe rpysa ¢ HMCIIOJIB30BaHMEM HCIOJABHUXHOI'O

U IIOJIBIKHOI'O OJIOKOB

8.28

@usnueckue SBICHHUS B IPUPOJE: IPUIUBBL U
OTIIMBEI, ABMKEeHUE IuTaHeT COJHEYHOM CHCTEME,

PCAKTUBHOC IBUKCHHUC JKUBBIX OPIraHU3MOB

8.29

TexHHUeCKHE YCTPOMCTBA: CHUAOMETP, JATYUKHU

MIOJIOXKEHHU S, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHHUYEC

KHE KOJIEBAHMA 1 BOJIHBI

9.1

KoneobarensHoe JIIBIDKECHHUE. OcCHOBHEIE
XapaKTepUCTUKU KOJICOAHWI: TEpUoJl, YacToTa,

aMIININTyaa

9.2

MareMaTuueckuii ¥ HNPYKUHHBIM ~ MasTHUKH.
[IpeBpamienne »Heprum Npu  KoseOaTeabHOM

JIBUKCHUU

9.3

3aTyxaroue KoIe0aHusl. Brinyxennsie

KoJiebanus. Pesonanc

94

Mexannyeckue BoiHbL. (CBOWCTBA MEXaHMYECKHX
BOoJH. IIponosnbHble M monepedyHsle BOJHBL J[MHA
BOJHBI M  CKOPOCTb €€  pacrnpOCTpaHEHHS.
MexaHN4ECKUEBOIHBI B TBEPIOMTEIIE,

CECMHUYECKUEBOIHEI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE3BYKA

9.6

Nudpa3Byk u ynpTpa3ByK

9.7

[TpakTuyeckue pabOTHI:

OmpeneneHne dYacTOThl M TEpHOJa KoJieOaHUH
MaTEMaTHYECKOTO0 MasiTHUKA.

OmpeneneHne dYacTOThl M TEpHOJa KoJieOaHUH
MPY>KUHHOTO MasiTHUKA

WccnenoBanue 3aBHCHUMOCTH TepuoAa KoJieOaHUU
MOABEIICHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH TepuoAa KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  TepuoAa  KojebaHuii  rpysa,
MOABEIIEHHOT0 K HWUTHU, OT Macchl TIpy3a u

KECTKOCTH NPYXAHBI.




N3mepenneyckopeHusIcBOOOTHOTONaACHUS

Ousuyeckue SBICHUS B TMPUPOJE: BOCIPUSTHE

9.8 3BYKOB JKHBOTHBIMHU, 3eMJIETPSCEHHE,
ceificMHUYecKHe BOJIHBI, IIyHAMH, 3X0
99 TexHHYeCcKHne yCTpPOMCTBA: 3XO0JOT, UCIOJIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

10.1

DJIEKTPOMarHuTHOE  MoJe.  DJIEKTPOMArHUTHBIE

BosHBI. CBOMCTBA QJICKTPOMArHUTHBIX BOJIH

10.2

[IIxanasnekTpOMarHU THBIXBOJIH

10.3

DJIeKTpoMarHuTHas npupoaa cBera. CKopocTh

cBeta. BomHOBBIECBOMICTBACBETA

10.4

[TpakTuyeckue pabOTHI:
N3ydyeHue CBOMCTB SIEKTPOMArHUTHBIX BOJIH C

MTOMOIIBI0 MOOUITFHOTO TenedoHa

10.5

dusnueckue SABICHUA B NPHPOJE: OHMOJOTHMYECKOE
JeiicTBe  BUAUMOTO,  YIbTpaduOJIETOBOTO U

PEHTI€HOBCKOI'O U3JIy4eHUHN

10.6

Texnuyeckue YCTpOMCTBA: UCIIOJIb30BaHUE

SJICKTPOMAarduTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE A

BJIEHUA

11.1

JIyueBas monens cBera. MicTouHMKHY cBETa

11.2

[IpssMOnMHENHOEPACTIPOCTPAHEHUECBETA

11.3

Otpaxenune cBera. Ilnockoe 3epkano. 3akoH

OTpa’XCHUA CBETA

11.4

[Ipenomnenue cBeTa. 3aKOH MPEIOMIIEHUS CBETA.

[TonHOEBHYTpEHHEEOTPAKEHUECBETA

11.5

JIunza. Xon nyyei B IMH3E

11.6

Onrtuyeckas cucreMa ¢oroarrmapara, MUKpOCKOTIA U

TCIICCKOIIa

11.7

I'ma3 xak omnruueckass cucrema. bimsopykocts u

AaJIbHO30PKOCTHb

11.8

Paznoxxenne Oemoro cBeta B cnekTp. OnbITH




Hprorona. CrnoxkeHue  CHEKTPaIbHBIX  LIBETOB.

Jucnepcusiceera

11.9

[TpakTuyeckue pabOTHI:

#HHPar###IccnenoBanue 3aBUCUMOCTH yriia
OTpa’KeHUS CBETOBOTO JIy4a OT yIJIa MaJCHHSI.
###Par###l3yuenrne XapakKTepUCTUK H300paKeHUs
npeaMeTa B INIOCKOM 3epKalle.
#HHHPar###ccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO JIyda OT yIJia MajeHus Ha
TpaHULE «BO3JIYX — CTEKIION.

#H#HPar#t# lonyuenre M300paXeHUH C TMOMOIIBIO
coOuparoIe TUH3bI.

#HH#HPar#t#Onpenenene (pOKyCHOTO pacCTOSHHS U
ONTHUYECKOW CHIIBI COOMpPAIONIEH JTMH3HI.
#H#HPar#H##ONBITE IO Pa3IOKEHUIO OEJIoro CBeTa B
CHEKTD.

HH#HPar###0ONBITHL 110 BOCHPUATHIO  I[BETA
MpPEeIMETOB MPU UX HAONIOJCHUU 4Yepe3 IIBETOBHIE

GUIBTPHI

dusnyeckue sIBICHUA B Ipupoae: 3aTMeHust CoaHna

n .HyHI)I, OoBE€Ta TEJI, OIITHYCCKHE ABJICHUSA B

H-10 atMoctepe (uBer Heba, pedpakmus, pamyra,
MHUPaX)
TexHuueckue  yCTpOMCTBA:  OYKH, IEPUCKOI,
H-A ¢doToanmapar, ONTUHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
OmneiTel Pezepdopaa u mmaneTapHasi MOJENb aToMa.
121 Mogaensaromabopa
Hcnyckanre W TMOIJIONICHHWE CBETa aTOMOM.
12.2 KBantsl. JInHe4yaThieCIEKTPHI
12 PanmnoaktuBHOCTE. Anbda, Oera- u ramma-
123 W3ITy4eHUs
Crpoenue aromHoro siapa. HykioHHas wmonenb
124 aToMHOTO siapa. M30Tomnbl
12.5 PannoaktuBHBIE IIPEBPALLCHMUS. IIepuon




roJTtypacmajaa aTOMHBIX siiep

12.6

Snepubie peaKuum. 3aKOHBI COXpaHEHUS

3apsAA0BOTr0 U MaCCOBOTI'O YUCCII

12.7

DOHeprusi CBsi3u aToMHbIX sifep. CBs3bp Macchl U

SHEPTUHU

12.8

Peakuuu cunte3a u genenus saep. McrouHuku

sHeprun CoJiHLIA U 3BE3]

12.9

SnepHas sHepretuka. JlelicTBHE paJMOaKTUBHBIX

M3JTy4YeHUI Ha KUBbIE OPraHU3MBbI

12.10

[IpakTuyeckue pabOTHI:

Halmronenre CIutoniHbpIX W JTUHEHYATBIX CIIEKTPOB
U3ITy4eHUSI.

HccnenoBanne  TPEeKOB:  M3MEPEHUE  DHEPTUU
YACTHUIIBI IO TOPMO3HOMY TYTH (110 oTorpadusim).

W3mepenunepaaroakTuBHOTO(GhoHA

12.11

®usznyeckue SBJICHUS B MPUPOJIE: €CTECTBEHHBIN
paluMoOaKTUBHBIA  (OH,  KOCMUYECKHE  JIyuH,
PaaOAKTUBHOE U3IIy4eHUE IPUPOIHBIX MUHEPAJIOB,
JNENUCTBHUE PAJMOAKTUBHBIX M3JIy4CeHUN HA OPraHU3M

YECJI0BCKAa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

KoanposepsiemororpebtoBanust

IIpoBepsiemble TPeOOBAHUA K NPEAMETHBIM
pe3yJbTataM 6a30BOr0 yPOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTeJbHOI MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBaHMs HA OCHOBeE
orocC

[Tonumanue ponu GpU3MKKU B HAYYHOU KapTHHE MUPA;
chOpPMHUPOBAHHOCTh 0a30BBIX TMPEACTABICHUN O
3aKOHOMEPHOW CBA3M U IO3HABAEMOCTHU SIBJICHUM
OPUPOABI, O POJH OKCIEpUMEHTa B (QHU3UKE, O
cucreMooOpasymomeil poau (U3MKM B Pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTuH, 00
HBOJIONMKM (U3NYECKUX 3HAHUM M UX pOIH B
LIEJIOCTHOM €CTECTBEHHOHAyYHOW KapTHHE MHUpPa, O
BKJIQJIE POCCHUICKMX U 3apyOeKHBIX yUEHBIX-
(bU3UKOB B Pa3BUTHE HAyKH, OOBICHEHHE MPOIIECCOB
OKpY)KAIOIIEr0  MHpa, pa3BUTHE TEXHUKH U

TEXHOJIOTUH

3HaHUsA O BUJAX MaTepuu (BEIIECTBO W TIOJNIE), O
JBIJKEHUHM KakK CIOCO0€ CYIIECTBOBAHUS MAaTepHH,
00  aTOMHO-MOJIEKYJSIPHOH  TEOpUU  CTPOCHHUS
BEIIECTBA, O (PU3MUECKONW CYIIHOCTH SIBJICHUU
MPUPOJIBI (MEeXaHUYECKUX, TEIUIOBBIX,
AJIGKTPOMArHUTHBIX M KBAaHTOBBIX);  YMEHHE
pa3nauyath SBJICHUS MO OMHMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX
naHHOe (PU3UYECKOe SIBJICHHE; YMEHUE Paclio3HaBaTh
NpPOSIBJICHUE M3YYCHHBIX (PU3MUYECKUX SBICHUN B
OKpPY)KAIOIIEM MHpE, BBIACNAS HUX CYLIIECTBEHHBIE

CBOWCTBA (IPU3HAKHU)

Brnanenne ocHOBaMM MOHSATUHHOIO anmnapara H

CHUMBOJIMYECCKOI'O sA3bIKa (bI/ISI/IKI/I N HCIIOJIB30BaHHC




UX N pelieHdus y4eOHbIX 3a/Jay; yMEHHe
XapakTepu3oBaTh  CBOMCTBa  Tes,  (U3NYECKHE
SIBIIGHUS U TIPOLIECCHI, UCTIONB3Ys (PyHIaMEHTaIbHbIE

1 OMIIUPHUYCCKUC 3aKOHLBL

YMeHue OmnuchbiBaTh W3YYEHHBIE CBOMCTBA TEN U
dbu3MvecKkrue SBICHUS, HCIOJB3YS  (PU3HUECKHE

BCJINYHHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHUS C
y4€TOM COOJIFOICHUST TIPaBHJI O€301MacHOTO Tpyaa:
HaOmoieHne GU3NISCKUX SBIICHUH:

YMEHHUE CaMOCTOSITEIIEHO cobuparp
HKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JaHHOTO Habopa
00OpYyIOBaHUSI 10 HMHCTPYKIIMH, OIMCBIBATH XOI
OMbITa M 3alHCHIBATh  €ro0  pPEe3yJIbTaThl,
(bopMyIHpPOBATH BHIBOKI;

NPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpPEHUHN
GU3NYEeCKUX  BEIWYMH: YMEHHE  IUJJAHHPOBATh
M3MEpEeHUs, CaMOCTOSITETTLHO cobuparpb
AKCIEPUMEHTAIBHYIO YCTAaHOBKY MO WHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEJIWYMHBI M aHAJIM3HPOBATH
MOJyYCHHBIE Ppe3ylbTaThl € YYETOM 3aJlaHHOU
MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;

MPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTATBHBIX
HCCIICI0BAHMIA; CaMOCTOSITETTLHO cobuparp
OKCIEPUMEHTATIbHYI0 YCTAaHOBKY U  IPOBOJIMTH
UCCIICIOBAaHHE TI0 HMHCTPYKIHUH, TPEACTaBIAThH
MOJTyYCHHBIC 3aBUCHMOCTH (DH3MUYECKUX BEIUYMH B
BUJIe TaOJIUIl U TPAapUKOB, YUUTHIBATH MOTPEUTHOCTH,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCIICAOBaHMA

[ToHnMaHue XapakKTEepPHbIX CBOMCTB (DHU3MUYECKUX
Mojelel (MaTepruaibHas Touka, aOCOTIOTHO TBEPI0E
T€JI0, MOJEIN CTPOEHMsI TIa30B, XKHUAKOCTEH W
TBEPABIX  Tel, IUIAaHEeTapHas MoOJEIb  aTroMa,
HYKJIOHHAas MOJE€Ib aTOMHOIO $1pa) U YMEHHE
NPUMEHATh WX I OOBSICHEHUS (DUIUICCKUX

HPOLIECCOB




YMeHue OOBACHATH (PU3NUYECKHE TPOIECChl |
CBOKCTBA T€JI, B TOM YUCJIE U B KOHTEKCTE CUTyalui
MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakxrepa, B
YaCTHOCTH, BBIBIATH  NPUUYUHHO-CIIEJCTBEHHbIE
CBS3M U CTPOUTh OOBSICHEHHME C OINOpOoi Ha
U3yYeHHBIC  CBOWCTBA  (PM3UYECKUX  SIBIICHHIA,

(1)I/I?>I/ILICCKI/IG 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMeHue pemiath pacuéTHble 3ama4yu (Ha Oaze 2 — 3
YpaBHEHHIA), UCHOIB3YyS 3aKOHBI U  (HOPMYIIHI,
CBSI3bIBAOINE (PU3NIECCKHUE BEITMYUHBI, B YACTHOCTH,
3alHChIBATh KPATKOE YCJIOBHE 3aJayd, BBISBISITH
HE/JIOCTAIONINEe JaHHbIC, BBIOMPATh 3aKOHBI U
dbopMynbl, HeoOXoguMmble UISI €€  pelleHus,
UCTIOJIB30BATh CIPABOYHBIC JaHHBIC, TPOBOIMTH
pacuéThl u OILICHUBATH PEATUCTUIHOCTH
MOJyYCHHOTO 3HA4YCHHs (U3NYECKON BEITHMYUHBI;
YMEHHE OIpeaesaTh Pa3MEPHOCTh  (U3HUECKOM

BEJIMYMHBI, TOJIYY€HHOH NpU pelIeHUH 3a1a41

YMeHue XapakTepuzoBaTh MPHUHIUIIBI JIEUCTBUA
TEXHUYECKUX YCTPOWCTB, B TOM YHCJIE OBITOBBIX
MpUOOPOB, W TMPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOLIECCOB TI0 WX OMHMCAHUIO, UCIIONB3Yys 3HAHUS O
CBOMCTBax (M3UYECKUX SIBICHHUH M HEOOXOIUMBIE

(1)I/I3I/I‘IGCKI/I€ 3aKOHOMCPHOCTHU

10

YMeHue UCHoNb30BaTh 3HAHUS O (U3NYECKUX
SIBJICHUSIX B MOBCEIHEBHOM JKM3HM MIJII 0OCCIICUCHMS
0e30macHOCTH MpU  OOpamieHuu C  OBITOBBIMHU
npubopaMu U TEXHHYECKUMU  YCTPOMCTBAMH,
COXpaHEHHUs 3JI0POBbSI W  COOJIOJEHUS HOPM
9KOJIOTUYECKOT0 MOBEJAEHUS B OKPYXKAIOIIEH cpee;
IMOHHMaHHE HEOOXOIMMOCTH MPUMEHEHUS
JIOCTHKEHUU buzuku Hu TEeXHOJIOTUH s

paIMOHaIBLHOTO MPUPOIONOIB30BAHUS

11

OneIT moucka, npeoOpa3zoBaHUs U TMPEICTABICHUS

uHpopManud  (UIUYECKOTO  COJEpXKaHHUS  C




HCIOJIb30BaHUEM nH(pOpMaLMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM; YMEHUE OLIEHUBATh
JOCTOBEPHOCTh ~ IOJNYyYEeHHOW HHOpMAIMM  Ha

OCHOBC HMMCIOIIUXCA 3HAHUU H JOITOJIHUTCIIbHBIX

HUCTOYHUKOB; YMEHHE HCII0JIb30BATh pu
BBITIOJTHEHUH yueOHBIX 3alaHui Hay4yHO-
MOMYJISIPHYIO JUTEpPaATypy ¢buznyeckoro

COJNIEp>KaHusl, CIPAaBOYHBIC MAaTepUajbl, PECYPChI
cetn HWHTepHeT, BiageHHe Oa30BHIMH HaBBIKAMHU
npeoOpa3oBaHus MHPOPMAIIUU U3 OJHOW 3HAKOBOW
CHCTEMBI B IPYTyI0; YMEHHE CO3/IaBaTh COOCTBEHHBIC
MMCbMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE

I/IH(l)OpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiembliidjieMeHTCOAEPKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. CuctemMa  orcuéra.

OTHOCI/ITG.HBHOCTB,Z[BI/DKGHI/IH

PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHuE. CpenHas ckopoctb. Dopmyna mis

1.2 BBIYHCIICHHSI CpEJTHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
13 (1) =x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHH JJsi MPOEKIIMH CKOPOCTH, MPOEKIHUU
nepeMenieHusi, MyTH, KOOpJAMHATHl TPU PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUHT
3aBUCHMOCTh KOOPIMHATBI Tella OT BPEMEHH B Cily4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
2
Sl =y, #f+a, = ;
2
@opmynbl UIsl MPOEKIUU MEpEeMEUICHHs, MPOEKIUU CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
2
1.4 -SX(T):UOx'H“x'?-
U_,{.(f) =Upx T, L,
a, () =canst,
Ulrl - l"}l:r: =2£I_T.S'_T
['paduku 3aBUCHUMOCTH OT BPEMEHM MJisi MPOCKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TIPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
IPSIMOJIMHEIHOM JABUKEHUU
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJeHHE Tena Mo
1.5 BEePTHKAIH (IBWKEHHE TeJa BHHU3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEeMEHM MJIs MPOEKLIHMU YCKOpPEHUS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIH

1.6

CKopocTh pPaBHOMEPHOTO JBIKCHUS Tella 1O OKpYKHOCTH. HampaBneHue
CKOPOCTH.

@dopmyna AJis BBIYHCICHUS CKOPOCTH Yepe3 paJnyC OKPYKHOCTH U TEPHOJ
oOparreHus:

2R
ST

LlenTpocTpeMuTenbHoe yckopeHue. HampapiieHne II€HTPOCTPEMUTEIBHOTO

yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:

vl
T

1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia 1 BBIYUCICHUS INIOTHOCTH:

_m
V

1.8

Cuna — BektopHas pusndeckas BenuyrHa. CIOKEHUE CHIT

1.9

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJNA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:

Fry=-Fiy

1.12

TpeHHe IMMOKOs U TPCHUC CKOJILXKCHUS. CDopMyJIa AJI1 BBIYUCIICHUA MOAYJISL CHJIbL

TPEHUS CKOJILXKCHUA:




F_=u-N

Hedbopmarus tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

1.13 F=k-Al
BCGMI/IpHOG TArOTEHUE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:
my -5
F=g.—L1 2
R
1.14 Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TIafCHUSI.
dopmyria s BBIYUCICHUS CHIIBI TSKECTH BOIHM3H noBepxHocTH 3emin: F = mg.
JBmxenue manet Bokpyr Connua. [lepBas kocMu4eckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHast (pusnyeckasi BeIMUMHA.
1.15 p=mo
Nmnynbe cuctemsl Ten. M3menenne umnysnbca. IMIynbCCHitbl
3aKOH COXpaHEeHMsI UMITYJIbCa I 3aMKHYTOM CHUCTEMBI Te:
1.16 D=nyUy +ii, Uy =const
PeaxktuBHOEIBUKEHME
Mexanuueckast paborta. @opmyna asisi BBIMUCICHHUS paOOThI CHIIBL:
A=Fsoosa
MexaHnueckassMOITHOCTE:
1.17
v 4
I
Kunernyeckas u noteHiuanbHas sHeprus. @opmyina a1 BIYUCICHUS
KUHETUYECKON IHEPTUM:
1.18 2
nw
B

Teopema o0 kuHeTHYECKOM HEpPTUK. DopMyra il BBIYUCIECHUS TOTEHIUATBHON




OHCPIruM T€jia, IOAHATOIO

Haa3eMIIEN:

E,= mgh

MexaHnueckas SQHEprus:

E=E.+E »

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBparieHue MexaHUYECKOM SHEPTUU TPU HAIUYUU CUJIbI TPEHUSL.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.

Poraar. MomenT cuitel: M - Fl.
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0

1.20
[TonBuxHBIN 1 HeTOABKHBIN O6510KK. KITJ[ mpocThIxMexaHN3MOB,
n= Aﬂm&:&ﬂu

Aaarpaqenﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®dopmyrna 17151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:
_F
P= =

191 JlaBneHue raza. ATMocepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 7151 BEIYUCIICHHS TaBJIICHUS] BHYTPH KUIKOCTH:
P=pgh+Py,

1.22 3akonllackans. ['uapaBnudeckuiinpecc
3akoH Apxumena. QPopMmyna s ONPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

Fo =PEV

YcnoBue nnaBaHus Teia. [1maBanue CYI0B M BO3QYyXOILIaBaHUEC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEpPUOA M dYacToTa KoJIeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJI KOJICOAHUI:

1.25

Marematnueckuil ¥ TNpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JBHXXCHHUU

1.26

3aryxatomue konebanus. Beinyxenusie konebanus. Pezonanc

1.27

Mexanunyeckue BOJHBL. [IpoaosibHBIE M TOINEpEeYHbIE BOJHBL. [[nMHa BOJHBI U

CKOpPOCTh PaCIpOCTPAHEHUS BOJHBI:

h=v-T

1.28

3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TpaHHUIIE

nByX cpen. MH(]pa3Byk U yIbTpa3ByK

1.29

Ipakxmuueckue pabomul

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; KECTKOCTH
NPYKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKCHHS; pabOThl CHIIBI TPEHUS, CHUJIbI
VIPYTOCTH; CpeHEH CKOPOCTH IBMKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHUsi OpycKa Mpu JBMKEHUH IO HAKIOHHOW TUIOCKOCTH, YacTOTHI U
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl U IepHoja
Koe0aHui MPYKHHHOTO MasTHUKA, MOMEHTa CHIIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YNPYrocTH HpH MOABEME Ipy3a C IOMOIIbIO HEMOIABUKHOIO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYXEHHOM
YaCcTH TeJla U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI
OT MaccChl Tela; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
po/ia MOBEPXHOCTH; CUJIbl YIPYTrOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu MpYy>KUHBI, YCKOpeHUs: Opycka OT yrja HakJIOHAa HaIpaBIIAIOIIEH;
nepuoaa (4acToThl) KosieOaHU HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa
Kojie0aHu MPYXUHHOTO MasTHUKAa OT MAacChl Irpy3a U KECTKOCTU MPYKUHBI;
WCCJICIOBAHNE HE3aBHCHUMOCTH TIEpPHOJa KOJICOAHW HUTSHOTO MAasSTHHUKA OT

macchl rpy3a. [IpoBepkaycioBusipaBHOBECHIpbIYara

1.30

Qusuueckue A6neHUs 6 Npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIBI TPEHUS B IIPUPOLE U

TEXHUKEC, IMPUIMBBI W OTIWBBI, JABWXXCHHC IIJIAHCT ComHeuynoin CUCTCEMHI,




pPEaKTUBHOE IBH)KEHHME JKUBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKA, BIUAHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIINAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIMUIIHUKH, PAKCThI, pbIyar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IINIOCKOCTb, IPOCTBIE MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUecss COCYAbl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUSI  MOJICKYJISIPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTO, )KUAKOTO M ra3000pa3HOT0 COCTOSIHUI BEIIECTBA.
Kpucramnuueckue u amopdHsie Tena

25 JIBuxenne dyactull BemiectBa. CBSI3b  CKOPOCTH  JBMIKEHMSI YacTHUIl C

' Temrneparypoil. bpoynoBckoensuxenue, tuppy3us

23 CMaunBaHue U KaIWLISPHBICSBICHUS

24 TennoBoepacIMpEeHNE U CKaTUE

2.5 TennoBoepaBHOBECHE

26 Buytpennsst sHeprus. Pabora u Teruonepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPruu

2.7 Buael Temonepenaydn: TeMIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYCHUE
HarpeBanue u OXJIAXKACHUE TeJ. KonuuectBo TETUIOTHI.
VY neapbHasTemI0éMKOCTD:

2.8
O=cm(t,—1,)
3akoH COXpaHEHUS SHEPrUuu B TEIJIOBBIX nporeccax.
YpaBHEeHHETEIIIOBOrO0aIaH a!

2.9
O +0, +..=0
Ucnapenune u koHzaeHcanusd. VM3MeHeHWE BHYTPEHHEH SHEPrud B MPOLEcCce

510 UCIapeHus u KOH/ICHCALIUH. KunenuexuakocTu.

. VY nenpHasTeroranapoodpazoBanus: L = O/m

2.11 BnaxnocTteBO31yX2




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHWe BHYTPEHHEH JHEpPruu npu

IJIaBJICHUU U KPpUCTAJUIU3AlUN. Y,Z[GJIBHa}ITGHHOTaHJIaBHeHI/IHZ

2.13

BHyTpeHHHH OHCPIUs CropaHus TOIJIMBA. Y,Z[GJ'IBHEUI TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Tpuntumb! padoTh! TemaoBbix ABuraTenei. KI1JI remmoBoro aurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TENIOEMKOCTH METAJUIMYECKOTO LUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMmeparypbl (PUKCHUpOBAHHON
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTbli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBbHOM BIAXKHOCTA BO3/lyXa; YACJIbHOW TEIJIOTHI
IaBieHuss JbpAa. lMcciaenoBaHwe HM3MEHEHHsI TEMIIEpaTypbl BOABI  IIPHU
PA3MUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BOpI; Iporiecca HCrapeHust

2.16

Qusuueckue s61eHUs 8 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIIGHUS B NPUPOAE, KpPUCTAJUIBl B mpupoje, usnydeHue CoiHla, 3amMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
XKUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

OnekTpusanus Tei. [[Ba Buja aIeKTpUUeCKUX 3apsioB

3.2

B3aunmoneiictBre 3apskeHHBIX Tell. 3akoH Kynona

33

3aKOHCOXpaHEHHUSAICKTPHIECKOT03apsiaa

34

Onektpuyeckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro moiisd. Ilpunnmn

CYMEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn onexrpuyeckux 3apsanoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPUKU

3.6

[TocTosiHHBIN AnekTpruyeckuil ToK. JlelcTBus AnekTpudeckoro Toka. Cuia Toka.




Hanpsixenue.
I1=q/t,U=A4/4q

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACITFHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S

18 3akon Oma a1 yyacTka anekrpudeckoit nenu:/ = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,

3.9 [TapamnenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:
U=U:I=1+1; Rzi.

2 2 P

CMenraHHbpIeCOeIMHEHUSTIPOBOTHIUKOB

3.10 Pabota 1 MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon/lxxoynsa — Jlenua:

3.11 0= I*-R-t

310 OnbiT  Opcrena. MarHuTHOe ToN€  OPSMOrO  MPOBOAHUMKA C€  TOKOM.
JIMHUMMarHUTHOUMHAYKIIUA

313 MarautHOoe T1I0JIE TIOCTOSHHOrO MarHmTa. Bs3amMmomelcTBHE NOCTOSHHBIX
MarHHuTOB

3.14 JleficTBHE€ MarHUTHOTO I10JIS HAa IIPOBOJHUK C TOKOM

3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHONW nHAYKUKHU. [IpaBunollenna
Ipaxmuueckue pabomul
3mepeHne  DJIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOUTHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B MPOBOJHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIIAX MPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOITAAX €TO MOINECPCUYHOIO0 CCUCHUA U

YACIBbHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEe0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBJIEHHS B armocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiTu, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3eMIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DJIEKTPUUECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUYECKUE
NPEIOXPAaHUTENIH, DIEKTPOMArHUT, OSJEKTPOJABUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKana 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOe pacipoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIICHHUS CBETA
3.23 Hucnepcusicera
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYecKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue mpudopsl
Ipakxmuueckue pabomul
###Par###I3MepeHe  ONTUYECKON CHIIBI coOWparomiell JUH3BI, (OKYCHOTO
paccTostHus COOMpAIOIIe JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IPEAMETa U
M300paXeHMs, KOTJa MPEAMET PACIOJIOKEH B JIBOWHOM (OKyCeE), TOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOWMCTBA HM300pa)KEHUs, TMOITYYCHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MHpeJoMJICHUS CBETOBOrO Jiydya OT yIjia MaJeHus Ha
IpaHUIIE «BO3IYyX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupoode. 3armeHuss ConHua u JlyHbl, 1nBera Te,
' OTNITHYECKHUE sBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OUYKH, TIEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(a-, Oera-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTer Pesepdopna o paccesauto anbha-dactuil. [nanerapHasMoaenpbaToMa

4.3 CocraBaroMHorosiapa. M3otomnsl

4.4 [lepuoanonypacnagaaTOMHBIXSIEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIyYd, pPaJMOAKTUBHOE W3JIy4EHUE NPUPOJHBIX MHHEPAJIOB,
JEHCTBHUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka: 7-i knacc: 0a30BbIM YPOBEHb: YUeOHHUK; 3-€ U3/laHKE, ITepepadoTaHHOE
[epsimkun .M., IBanoB A.M. Axunoneproe o6mectBo «M3narenscTBo
«IIpocsemenne»

» Gusuka: 8-it kmacc: 6a30BbIN YPOBEHB: YUeOHUK; 3-€ U3aHue, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AkumonepHoe o611ecTBO «31aTenbeTBO
«IIpocsemieHue»

» Gusuka: 9-i knacc: 6a30BbIM ypOBEHB: YyUeOHUK; 3-€ U3jaHue, IepepadboTaHHOE
[epsimkun .M., I'ytaux E.M., BanoB A.U. u ap. AKunoHepHOE 00111eCTBO
«M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e Camonenko IO0.A. Yuurento pu3uku o pa3BUBaromeM 00pa3oBaHUN

e  @enoposa KO0.B. u ap. JlaboparopHblii TpakTUKYM 110 (pU3HKe ¢ IPUMEHEHUEM
i (poBbIX JabopaTopuii : pabouas TeTpaab s 7—9 KIaccoB

e  @enoposa KO.B. u ap. JlaboparopHslii TpakTUKYM 10 (prU3HKe ¢ IPUMEHEHUEM
upoBbIx Jadboparopuii. Knuraansyuurens

o CakoBuu AJL u ap. KparkuiicnpaBounuknodusuke. 7—11 kmacco

e Hukutuna A.B. u ap. KomnberoTepHoe MoaennpoBanue GU3NIECKUX TTPOILIECCOB

o MBanos b.H. CoBpemenHas Gpu3uka B IIKOJIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://Ibz.ru/metodist/iumk/physics/files/fcior7-9.pdf

https://yandex.ru/search/?from=chromesearch&clid=2242348&text

https://www.eduspb.com/films
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