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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanne mporpamMmbel 1o (U3MKE HANpaBleHO Ha (opMmHupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
GU3MKKM HA JAESITEIBHOCTHOW OCHOBE. B mporpamMme mo (u3HKe YYIHTHIBAFOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30oBaHUsI.

[Iporpamma 10 (QU3HKE YCTAHABIMBAET PpACIPEACICHHE YYEOHOro
Marepuajiia 1o TojgaM oOydeHus (MO KjaccaMm), MOpeajaraeT IpPUMEPHYIO
MOCJIEIOBATEIPHOCTh HM3yYEHUS TEM, OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTHS
MPEAMETHOIO COACPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YYAIOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C LETbI0 OKa3aHUS METOIMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®u3zuka ABISIETCS  CUCTEMOOOpA3yIOIIUM JJiI  €CTECTBEHHOHAYYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBIICHWM, M3y4YaeMbIX XUMHUEH, Ouosiorueid, actpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3UYECKOTO O0Opa30BaHUS B CTPYKType oOIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M

MHTEpeca K HayKe y 00yJaronuxcs.



Nzyuenne ¢uzukun Ha 0a30BOM ypOBHE TMpPEANOiaraeT OBJIaJCHUE

CIICAYIONIMMHU KOMIICTCHTHOCTAMH, XAPAKTCPUIYIOIMUMHU CCTCCTBCHHOHAYYHYIO

I'PaMOTHOCTb:
. HAay4YHO OOBSCHSITH SIBJICHHUS;
. OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
. WHTEPHPETUPOBATH JAHHBIEC U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEJIbCTBA

JUISL TIOJTYYEHHSI BBIBOJIOB.

Henu wu3ydyenuss ¢GU3MKK HAa YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
onpenenensl B KoHuenumuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peamu3yronmx
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHOH pELIEHUEM
Konnernn Munucrepcrsa npocsemienust Poccutickoit denepanuu (mpoTokoi ot 3
nexadpst 2019 r. Ne [1K4BH).

eau ndyyenuss Gu3uKu:

. npuUOOpeTeHNEe MHTEpeca U CTPEMIIEHHUS OOYyYarOIIMXCS K HAy4YHOMY
VU3YYEHUIO TPHUPOABI, PA3BUTHE HX HHTEIUIEKTyAJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTaBICHU O HAYYHOM METOAE IIO3HAHMS U
(bopMUpOBaHKE UCCIIEOBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

. (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHHUs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

. (dbopMHpoBaHUE MPEACTABICHUI O pOIM (PU3UKU JJIS pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE TPEJACTABICHUH O BO3MOXHBIX cepax Oymymiei
npodeCCUOHAIBHONW  AESATEIbHOCTH, CBS3aHHOM C (PU3MKOHM, TMOArOTOBKAa K
nanbHeleMy oOy4eHHI0 B 3TOM HaIPaBJICHUU.

JlocTmkeHne ATHX Iefied mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIIEAYIONTUX 3a1aY:



. npuoOpeTeHne 3HaHUM O JAMCKPETHOM CTPOCHHMU BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npuoOpeTeHNE YMEHHM OMUCHIBATh U OOBACHITH (PU3UUECKHE SIBICHUS
C MCIOJIb30BaHUEM TOJyUYECHHbBIX 3HAHUI;

. OCBOCHHME METOJIOB pPEHICHUS MPOCTEUINX pPAcu€THBIX 3a7ad C
UCIIOJIb30BAaHUEM buznuecKux MOJIeJIeH, TBOPYECKUX u
NPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

. pa3BUTHE YMEHMI HaOMIOJaTh MPUPOJHBIC SIBJICHUS U BBINOJIHATH
OTBITHI, Ja0OpaTOpHble pabOThl M JKCHEPUMEHTANbHBIE UCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

. ocBoeHHEe TMpuéMoB paboThl ¢ uHpoOpManuend  (PU3NYECKOTO
COZEpKaHusl, BKIOYas HHPOPMAIMI0 O COBPEMEHHBIX TOCTHKEHHUSIX (PU3MKH,
aHaJIu3 U KPUTHUECKOE OLIEHUBaHUE UH(POpMALHH;

. 3HAKOMCTBO €O cdepaMu Npo(eCCUOHATIBHOW  AESTEIbHOCTH,
CBSI3AHHBIMH C (PU3UKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIErO
oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8

KJ1iacce — 68 yacoB (2 yaca B HeAento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[IpeasaraemMelil B mporpaMmMe Mo (pu3MKe nepeyeHb JadopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEACHMUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOEHHOCTEU
oOyyarolmxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpenjaraéMblX B pamKax

OCHOBHOI'O I'OCYAapCTBCHHOI'O 3K3aMCHa I10 (I)I/I?,I/IKG.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEro MUpa.

®usuka — Hayka o mpupone. fABmeHus npupozasl. PuU3NUECKue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3mepenue ¢uznueckux BeanuuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢u3uka wu [pyrue ecTeCTBEHHbIE HAyKH H3Y4arOT MPHUPOAY.
EctecTBeHHOHay4YHBI METOJ] TO3HAHUA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE

Ha6JIIOIIaGMOFO siBieHus. Onucanue (1)I/I3I/ILI€CKI/IX SIBJICHUM C ITOMOIIIBIO MOIIGJIGfI.

Jemoncmpayuu.
1. Mexannueckue, TeIIOBbIE, AJIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. dusznyeckue MpuOOPsl W Tporeaypa IMPSAMBIX H3MEPEHHH aHAJIOTOBBIM M

UM (POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OrnpeneneHue HEeHbl JeJIEHUS MKaJIbl U3MEPUTEIHLHOTO MPUOopa.

2. N3mepenune paccTossHUM.

3. N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.

4. Onpenenenue pa3MepPOB MajbIX TeJ.

5. N3mepenue temmieparypbl IpUd MOMOIIM JKUAKOCTHOTO TEPMOMETpa U

JIaTYUKA TEMIIEPATYPHI.
6. [IpoBeneHue wuccienoBaHusl IO MPOBEPKE TUMOTE3bI: JATBHOCTH IOJETA
apuKa, MyrneHHOro TOPU30HTAIBLHO, TEM OOJIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.
Pa3znen 2. IlepBoHayaibHbIe CBeIEeHUS 0 CTPOCHHH BelleCTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, WX pa3mepbl. OMbITHI,

AOKa3bIBAOIIUC JTHUCKPCTHOC CTPOCHUC BCIICCTBA.



JIBrxenue wyactul BemecTBa. CBsA3b CKOPOCTH JIBMJKEHHMSI YAaCTHI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHUE T'a30B, KUIKOCTEU U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Habmoienne 6poyHOBCKOTO IBHKEHUSI.

2. Habmonenune nuddysumn.

3. HaGnronenue SIBJICHUM, OOBACHSIOIINXCS MPUTSKEHUEM WJIn
OTTAJIKMBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OrneHka 1raMeTpa aToMa METOZIOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).
2. OnbITel O HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
3. OMnBITEI IO OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.

Paznen 3. /IBuikeHune U B3aumMoieiicTBHe TeJl.

MexaHnnyeckoe JBUXKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBHUKCHHE.
Cxopoctb. CpeliHssl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKCHHUSL.

SBreHUe MHEpPUMH. 3aKOH HMHEpIUH. B3aumojaeicTBUE Tel Kak MpUYMHA
M3MEHEHUSI CKOPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0béMa BelecTBa.

Cuna Kak XapakTepUCTHKa B3auMOAEHUCTBUS Ten. Cuila yrnpyrocTd U 3aKOH
I'yka. 3MepeHue CHilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTByromas cui. Cujia TpeHUS.

TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHUe B MPUPOJIE U TEXHUKE.



Jemoncmpayuu.

1. Habmoienne MexaHu4eckoro JBUKEHHS Teja.

2. N3mepenne CKOpOCTH MPSIMOJIMHENHOTO ABUKCHUS.

3. HaGnronenue ssBeHust HHEPITUH.

4. HabitoieHne n3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUU TEII.
5. CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TE.

6. CrnoxxeHue CHJl, HAalPaBJICHHBIX 110 OJHOM IIPSIMOA.

Jlabopamopnwie pabomul u onvimol.

1. OrnpeneneHrue CKOPOCTH PaBHOMEPHOTO JBUXKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jiajee).

2. Omnpenenenue CpeaHEM CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa I10
HAKJIOHHOM TTIOCKOCTH.

3. Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OnbITHI, JIEMOHCTPHUPYIOUIUE 3aBUCHUMOCTh pacTsbKeHust (aedopmariun)
MPYKUHBI OT MIPUII0KEHHON CHUIIBL.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHUJIbBI TPEHHUSI CKOJIBKEHUS OT
BECa TEJla U XapaKTepa CONMPUKACAOIINXCS TOBEPXHOCTEMN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HNasnenue. CriocoObl YMEHbBIIICHHS U YBEIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Cooluaromuecs: cocyibl. [ napaBinueckie MEXaHU3MBbl.

AtMocdepa 3emnu u armocepHoe naBieHue. [[puduHBI CylecTBOBaHUS
Bo3aAymHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIKOCTH U Ta3a Ha MOIPYKEHHOE B HUX TEJO. BelTalknBaromas

(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.



Jemoncmpayuu.

1. 3aBUCUMOCTH JAAaBJICHUA ra3a OT TeMIEepaTyphl.

2. [lepenaya naBiIeHUS JKUIKOCTHIO U Ta30M.

3. Coobmraroiuecs: CoCy/bl.

4. ['mppasnuueckui npecc.

5. [IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

6. 3aBUCUMOCTh BBITAJKUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHOM YacTu Tena

Y TJIOTHOCTH KUJAKOCTH.
7. PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcioBue nuaBaHus TEN: MJIABAHUE WIIM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie pabomuel u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJKUBAIOIICW  CWJIbI, JCUCTBYIOIIEH Ha  TeEJoO,
IOrPYKEHHOE B )KUIAKOCTbD.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIIBL, IEVCTBYIOIIECH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.
4. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBL,
JEUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€Ja U OT IUIOTHOCTU KUJKOCTH.
5. KoncrpyupoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJKHU U ONPEICIICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckasi padota. MOILIHOCTb.

[IpocThie MeXaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBumio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie

MCXaHHN3MbI B 6LITy N TCXHHUKEC.



Mexannueckasgs oHeprusa. KuHernueckas M INOTEHIMANIbHAs DJHEPIUS.
[IpeBpaleHrie 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHUU TeJa IO

FOpHBOHTaHBHOﬁ IMOBCPXHOCTH.

2. HccenenoBanue ycioBril paBHOBECHS pblyara.

3. N3mepenne KII/] HakKIOHHON IUTOCKOCTH.

4. N3ydeHnne 3aKk0Ha COXpaHEHHs] MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3zneu 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHre U CKATHE.

Temnepatypa. CBs3b TeMHepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKCHHS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buner TEIUIONEpEAAYH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TernoTel. YaenbHasi TEIIOEMKOCTh BEIECTBA. TerIoo0OMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.

[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora



napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.
Brnaxuocts Bo3myxa.
DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.
[Tpunnmner paboThl TeruioBbIx ABurateneit KIIJ| TemmoBoro msurarers.
TerioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAICHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.
Hemoncmpauuu.
1. Habmoienne 6poyHOBCKOTO IBHKEHUSI.

2. Habmonenune nuddysumn.

3. Hab6utoieHue siBieHni cMauuBaHUs U KalWJUISIPHBIX SIBJICHUM.

4. HaburoieHue TermnoBoro pacupeHust Tedl.

5. W3MmeHeHne JaBieHMsI Ta3a NpU HW3MEHEHHH 00bEMa M HArpeBaHUM WIIU
OXJIaXKICHUH.

6. [IpaBuna n3aMepeHus: TeMIepaTyphl.

7. Buns! Teruionepenayn.

8. OxJta’kieHue npyu COBEPIIEHUH padOTBhI.

9. Harpesanue npu coBepiieHUH padOThl BHEITHUMH CUJIAMH.

10.  CpaBHeHHE TEIIIOEMKOCTEH pa3TMYHBIX BEIICCTB.

11.  HaOGmroneHue xumneHus.

12.  HaOnromeHue MoCTOSHCTBA TEMIIEPATYPHI P TIABJIICHHUH.
13.  Mopaenu TEmI0BLIX ABUTATEIEH.

Jlabopamopnsie pabomel u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
2. OnbITEI O BRIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIA caxapa.
3. OnpiTel 1O HAOMIOACHMIO TEIJIOBOTO PACHUIMPEHHUS Ta30B, XKUAKOCTEH U

TBEPABIX TEII.

4. Omnpenenenue JaBIeHUs BO3IyXa B OalJIOHE HITIPHUIIA.



5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00BbEMa U HArPEeBaHUS UM OXJIAXKICHUSI.

6. [IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA MKUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGnronenue wu3MeHeHHsT BHYTPEHHEW DSHEpPruM Tella B  pe3yibTaTe
TEeIIonepeayr U paboThl BHEITHUX CUJL.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA MpPH CMEIIMBAHUM XOJIOJHON U
ropsiueu BOJIBI.

9. Omnpenenenre KOIUYECTBA TEIIOTHI, MOTYYEHHOTO BOAOU MPH TEINIO0OMEHE
C HarpeThIM METAJUTNYECKUM [IUIUHIPOM.

10.  OmnpexneneHue ynelbHON TEIIOEMKOCTH BEILIECTBA.

11.  HMccnenoBaHue nponecca UCIapeHHUsl.

12.  OnpezaeneHue OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13.  OmnpezaeneHue ynelbHONW TEIIOTHI IUIABJIEHUS JIb/A.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. JI[Ba poma sIeKTpUUECKUX 3apsaoB. B3ammojelicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3apsJI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

Onektpuueckoe nojsie. Hanmpsox€éHHocTh 3nekTpuyeckoro mnons. IIpunHiun
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
Crpoenne aroma. IIpoBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBHUSl CYIIECTBOBAHMUSI AJIEKTPUUYECKOTO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpudeckass uenb. Cuina TOKa.  DIEKTPUYECKOE  HaNpsiKEHUE.

ConpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBIIEHUE BemiecTBa. 3akoH Oma



ot ydactka uend. llocienoBarenbHOe U MapaliieIbHOE  COEAMHEHUE
MPOBOJIHUKOB.

PaGora u MoOIHOCTL 3JeKTpUYecKOro Toka. 3akoH Jlxoymns—JleHma.
DneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTossHHBIE  MarHuThl. B3anmMoaeWcTBHME  ITOCTOSIHHBIX ~ MAarHuTOB.
MaruauTtHoe 110JIe. MarauTHoe noje 3eMJIM M €ro 3HaueHHE JJIA JKU3HHM Ha 3eMiIe.
OnbiT  Opcrena. MarHuTHoe TOJ€  JJIEKTpUYEecKoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHWE 3JEKTpOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABnenune snekTpoMariuTHON nHAYKIMU. [IpaBuiio Jlenna.
DJIeKTporeHeparop. CriocoObI MOy4YCHUS AIEKTPUYECKOU SHEPIHUHU.

BJIGKTpOCTaHIII/II/I Ha BO300HOBJISIEMBIX HCTOYHHKAX OHCPI'UH.

Jemoncmpayuu.
1. DJIeKTpU3aLus TEN.
2. JIBa poJia 3IMEKTPUUECKUX 3apSA0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
3. Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
4. DIIEKTPOCTATUYECKAS] UHAYKIIHUS.
5. 3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
6. [IpOBOIHUKY U JUBTIEKTPUKH.
7. MoaenupoBaHre CUIOBBIX JINHUN SJIEKTPUUECKOTO TOJIA.
8. HcTouHMKM TOCTOSIHHOTO TOKA.
9. JIeCTBHS DIEKTPUUECKOTO TOKA.

10.  DJEKTPUYECKUH TOK B KHUJIKOCTH.

11.  T'a3oBbIi pa3psa.

12.  H3MepeHnue cuibl TOKa aMIIEPMETPOM.

13.  M3MepeHue 3JeKTpuYeCcKOro Haps>KeHUsT BOJIbTMETPOM.

14.  Peocrar n marazuH CONPOTUBIICHUMN.



15.  B3amMopelcTBHE ITOCTOSHHBIX MarHUTOB.

16.  MopgenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MOJTOCOB MAarHUTA.
17.  MoaenupoBaHW€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

18.  OmsIT OpcTena.

19.  Mar"uTHOE 1oJjie ToKa. DJIEKTPOMArHuT.

20.  JleiicTBHME MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

21.  DIEKTPOJIBUTaTeNib MOCTOSHHOTO TOKA.

22. HccnenoBaHue ABJICHUS JIEKTPOMATHUTHON UHAYKIIHUH.

23.  Omnbrtel Dapajes.

24, 3aBUCHMOCTh HAIlPpaBJICHWS WHIYKIHOHHOTO TOKa OT YCIOBUH €r0
BO3HMKHOBCHMS.

25.  DJEKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

OnpITel 1O Ha6JIIOI[CHHIO QJICKTpU3allH  TCJI HHHYKHHeﬁ n IIpH

COIIPUKOCHOBCHHUMU.

2.

HCCJ’IGI{OB&HI/IG I[GﬁCTBPISI QJICKTPHUYCCKOIro 1101 Ha IIPOBOAHHUKHU H

JIVRJIEKTPUKHU.

3.

4.

5.

6.

COopka u mpoBepka pabOThI IEKTPUUECKOHN TIEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryimpoBaHUe CUJIbI TOKA.
N3mepenue u peryiupoBaHue HAMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEPE3 PE3UCTOp, OT

COIIPOTHUBJICHUS PE3NUCTOPA U HAIIPSHKCHUA HAa PE3UCTOPC.

7.

OHBITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPUUYCCKOI0 COIIPOTHBIICHUA

IIPOBOJHHKA OT €I'0 AJIHHBI, INIOMIAAN ITIOIICPCUHOI'O CCUCHUA U MaTCpUajla.

8.

[IpoBepka mpaBWsia CIOXKEHUS HANPsHKEHUM MOpU  MOCIEA0BATEIILHOM

COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mnpaBuia Mg CUJIBI TOKAa MOpPH MAPAIEIBHOM COEAUHEHUU
PE3UCTOPOB.
10.  Ompenenenue padOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.



11.  OmnpezeneHre MOUTHOCTH 3JEKTPUUYECKOr0 TOKA, BBIIEISAEMOM Ha pE3UCTOPE.
12.  HMccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

13.  Omnpenenenue KIIJ[ HarpeBaTesns.

14.  HccnegoBaHre MAarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MarHUTOB.

15.  M3yueHne MarHUTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPU UX 00BbEIUHEHUU U
pa3/ielICHUH.

16.  HMccnegoBaHue NEWCTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJNKY.

17.  OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUSA KaTyLIKA
C TOKOM M MarHuTa OT CUJIbl TOKAa ¥ HAIIPaBJIECHUs TOKA B KaTYIIIKE.

18.  M3yueHue nelcTBUS MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

19.  KoHcTpynpoBaHue u u3ydeHue paboThl AIEKTPOJBUTATENS.

20.  W3mepenue KIIJ] 35mekTpoaBUTraTENbHON YCTAHOBKH.

2. OmpITBl IO  HCCIEIOBAHUIO SIBIICHUS AJEKTPOMATHUTHOW WHIYKIIHH:

HCCICAOBAHUC W3MEHCHUI 3HAUCHUS U HarpaBJICHUA WHAYKIWMOHHOI'O TOKA.

9 kaace

MexaHu4ecKkue siBJICHUSA.

1. Mexannuyeckoe apu:kenue (15 1)

Mexanndeckoe JBmkeHre. OTHOCUTENBHOCTD JBMKEeHUs. CucTemMa OTCUETa.
Tpaekropus u nyth. [lepemenienue. Crnoxenue BeKTopoB. CKOpOCTh
MPSIMOJIMHEHHOTO pPaBHOMEPHOTO ABMXKEHUS. ['padrky 3aBUCUMOCTH MYyTH U
CKOpPOCTH OT BpeMeHU. CpeHsis CKOPOCTh HEPABHOMEPHOTO JIBUKECHHSI.
MrHoBeHHas cKopocTh. [IpsMoIMHENHOE PaBHOYCKOPEHHOE JBUKEHUE.
YckopeHne. 3aBUCUMMOCTh CKOPOCTH U IYTH OT BPEMEHU MIPU MPSIMOJTUHETHOM
PaBHOYCKOPEHHOM JBH>KEHUU. PaBHOMEpHOE IBUXKEHUE IO OKpYKHOCTH. [lepron
u yactoTta oOparnieHus. HampapiieHre cKOpoCTH MpU ABUKEHUU IO OKPY>KHOCTH.
YckopeHne npu paBHOMEPHOM JIBUKEHUM IO OKPY>KHOCTH.

JdemoHcTpanuu



Mexannueckoe aBuxeHue. OTHOCUTENbHOCTH ABUXKEHUs. PaBHOMepHOE
PSAMOJIMHEWHOE ABWKEeHUE. HepaBHOMepHOE NBHKEHUE. PABHOYCKOpEHHOE
MPSIMOJIMHEWHOE JBUKCHUE.

PaBHOMEpHOE ABMIKEHHE 110 OKPYKHOCTH.

Jlabopamopnuie pabomut

1. UccnenoBanue paBHOYCKOPEHHOTO JIBHXKEHHMS Tella 6e3 HadalbHOU
CKOpPOCTH.

2. 3axkoHblI IBH:KeHUS U CHJIbI (18 1)

B3aumoneiictBus u cuiibl. Cuiibl B Mexanuke. Cuia ynpyroctu. U3mepenue
Y CJIO’KEHHUE CUJI. 3aKOH UHepIuu. MIHepIHaibHbIE CHCTEMBI OTCUETA U MIEPBBIN
3akoH HrroToHa. Bropoii 3akoH Herotona. Macca. Cuiia TSXECTH U YCKOPEHHE
cB0OOHOTO naaenus. Tpetuit 3akoH HeroTona. CBOICTBA CUIl, ¢ KOTOPBIMU Tea
B3aMMOJICHCTBYIOT APYT C ApyroMm. Bec u HEBECOMOCTh. 3aKOH BCEMUPHOTO
TATOTEHUS. /|BM>KEHUE NCKYCCTBEHHBIX CITyTHUKOB 3€MJIM M1 KOCMHYECKUX
kopabuiieit. [lepBas u Bropast kocmuueckue ckopoctu. Cuitbl TpeHus. Cuiia TpeHus
ckoJbxkeHus. Cuia TpeHUs MOKOS.

JemoHcTpauun

BzaumopeiicTBue Ten. SBieHrne nHEpIMU. 3aBUCUMOCTD CUJIbI YIIPYTOCTH OT
nedopmanmu npyxunbel. Crioxenue cuil. Bropoit 3akon Hetotona. Tperwnii 3akoH
Hrrorona. CroboHoe nagenue ten B Tpyoke Herorona. HeecomocTs. Cuita
TPEHUSI.

Jlabopamopnuie pabomut

2. U3mepenue yckopeHusi CBOOOHOTO TaJICHUS.

3. 3akoHbl coxpaHeHHsi B MexaHuKe (7 1)

Nmnynbe Tena 1 UMIyJIbC CHIIBL. 3aKOH COXpaHEHUsl UMMyJibca. PeakTruBHOE
nBIKeHHE. Mexanndyeckas padora. MontHocTs. MexaHndeckast SHepPIusl.
[ToTeHUMabHAS ¥ KUHETUYECKAs! SHEPTHH. 3aKOH COXPAHECHHSI MEXaHUYECKOM
SHEPIUH.

JdemoHcTpanuu



3akoH coxpaHeHusi uMIyJbca. PeakTruBHOE ABMKEHHE. MI3MeHEeHUEe SHEPTUn
TeJa Npy COBEpIICHUH padoThl. [IpeBpalieHns MeEXaHUYeCKON S3HEPTUU U3 OJHOU
dbopMbl B Ipyryr0. 3aKOH COXPAHEHUSI SHEPTUH.

4. Mexannueckue KoJieOaHusi 1 BOJHbI (16 4)

Mexanuueckue konedanus. [lepnos, yactora ¥ aMITUTY 12 KOJICOAHH.
MaremaTU4eCKU U IPYKUHHBIA MasgTHUKHU. | [peBpallenus 3Hepruu npu
kosjebanmsx. CBoOOOAHBIC U BEIHYKIEHHBIC KoJieOanus. Pesonanc. Mexannaeckue
BOJIHEIL. [IpoonbHBIE U oniepeuHble BOJHBI. J{iMHa BoJHBI. CKOPOCTh M 4acTOTa
BOJIHBL. McTouHMKM 3ByKa. Pacnipoctpanenue 3Byka. CKOpoCTh 3ByKa. [ pOMKOCTB,
BBICOTA U TEMOP 3BYKa.

JemoHcTpanuu

Mexanuueckue konedanus. Kosebanuss MaTeMaTHYECKOIro U IPYKUHHOTO
MasiTHUKOB.

[IpeoOpazoBanue sHeprun npu Kosjaedanusx. BeiHyk1eHHbIE KOeOaHuUs.
Pe3onaHnc.

Mexannueckue BoJHBL. [loniepednsie U MpoA0JIbHBIE BOJIHBI. 3BYKOBbBIE
KOJICOaHMUSI.

VY ci10BUs pacnpOCTPAHEHHUS 3BYKA.

Jlabopamopnwie pabomut

3. UccnenoBanue 3aBUCMMOCTHU MEPUOJIA U YACTOTHI KOJIeOaHUM
MaTeMaTUYECKOr0 MasiTHUKA OT €T0 JJIMHBI.

5.91ekTpomMmarauTHoe noJie. (174)

MaruauTtHoe noJie Toka. /[elicTBUe MarHUTHOTO TMOJIA Ha MTPOBOJIHUK C TOKOM.
JelicTBUE MAarHUTHOTO TOJSI HAa PAaMKy C TOKOM. OIJIEKTPOU3MEPUTEIIbHbBIC
NpuOOpHl. DJIEKTPOJBUTaTENb. JeMCTBUE MArHUTHOTO TIOJISI Ha JABMIKYIIUECS
3apsKEHHBIE YacTUIbI. DNIeKTpoMarHuTHas HHAyKIus. Onbitel @apanes. [IpaBuio
Jlenna. Camounaykuus. [Tpon3BoacTBo U nepenaya 3naeKkTposHepruu. ['eneparop

[IEPEMEHHOr0 TOoKa. IlepemMeHHbIN TOK. THUIBI JIEKTPOCTAHIUNA U UX BO3ACHUCTBUE



Ha OKpyXaroimyro cpeny. Teopuss MakcBemna W 3JIEKTPOMarHUTHBIE BOJIHBIL.
[IpyHIMTBI pagUOCBA3H.

JdeMoHCcTpanuu

OmneiT Dpcrena. MaruutHoe nose Toka. JleiicTBrue MarHUTHOTO TOJIs Ha
MIPOBOJAHUK C TOKOM. Y CTPOMCTBO 3JIEKTPOIBUTATEIS.

Jlabopamopnasa paboma

4 V3yueHue sIBJICHUS SJIEKTPOMATHUTHOW UHIYKIUU.

5.HaGnronenue CruionHoro v TMHEHYaToro CleKTPOB UCITYCKaHUS.

6. Crtpoenue aToma u aTOMHOrO siapa (14 4v)

N3nyuyenue u norioiieHue cBera aroMamu. CIEeKTphl U3TYyUYECHUS U CIIEKTPhI
nornomenus. @otonsl. Ctpoenue aroma. OnbsiT Pesepdopaa: OTKpbITHE ATOMHOTO
anpa. [Inanerapnas mogens atoma. CTpoeHue aTOMHOTO Aapa. OTKpPBITHE
panuoakTuBHOCTU. COCTaB paIMOAKTUBHOTO U3IIy4eHus1. PannoakTuBHbIE
MpEeBpaIlEeHUs. DHEPIUs CBsI3U Anpa. Peakunu nenenus u cuHtesa. Llennas
anepHas peakuus. JnepHsblil peakTop. ATOMHAs JIEKTPOCTAHIMA. Y IPABIIEMbIN
TEPMOSIIEPHBIN CUHTE3. BiausiHue pagqnanuu Ha )KUBbIE OPTaHU3MBI.

JemoHCcTpanus

Mopens onbita Pesepdopra.

Jlabopamopnasa paboma

6. 3MepeHne ecTeCTBEHHOTO paJualiOHHOro (JOHA JO3UMETPOM .

7. N3yuenue aenenus spa ypaHa mo ¢ororpaduu TpeKosB.

8. O11eHKa nepuo/ia noypacnaga HaxoAsIuxcsa B BO3AyX€ NPOTYKTOB
pacriajia raza paJoHa.

7. Crtpoenue u 3Boawouns Beesnennoii (6 4)

Conneunas cucrtema. Comnuue. [Ipupona ten ConmHeUHOM CUCTEMBI. 3BE3/BI.

Paznoo6pasue 38371, Cynb0bl 38€31. ["anaktuku. [Iponcxoxnenne BeeneHHON.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHME BAXKHOCTU MOPAJIbHO-3TUYECKHUX INPHUHLHIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIENH COCTABIIAIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdeCcCcHil, CBI3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHUI );



e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIeHHS U CPaBHEHHS,;

e BBIABIISITH 3aKOHOMEPHOCTH H MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;

e BBIABJIATH MPUYMHHO-CIICACTBCHHBIC CBSI3U TPH W3YYCHHH (U3HUYECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

e CaMOCTOSITEILHO BBIOMpATh CIIOCOO pelieHus Yy4eOHOW ¢u3ndecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

e HCIIOJB30BATh BOIIPOCHI KAK UCCIIEIOBATEIbCKAN HHCTPYMEHT ITO3HAHUS;

e IPOBOJHUTH II0 CAMOCTOSITEIBHO COCTABICHHOMY ILJIAHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

e OLEHMBATh HA MPUMEHHUMOCTb U JIOCTOBEPHOCTh HH(POPMAILHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

e TMPOTHO3MPOBATH BO3MOXKHOE JajlbHEillee pa3BUTHE (DPUINUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHATh Pa3IMYHBIE METOJbI, WHCTPYMEHTHl U 3ampOChl MPH TOHCKE |
orOope wuH(pOpPMAIMM WU JAHHBIX C YYETOM TNPEIJIOKEHHOM Yy4eOHOMU
bu3nYeCKON 3a1a9H;

aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJOB U (HOPM TMPEICTABICHHS,

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTHUMAIbHYIO  (OpMy  TpEICTaBICHUS
uHGOpPMAIlMK ¥ WIUTIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoit 1 UX KOMOMHAIUSIMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO07Ie 00CYXXJIeHHsl yueOHOro Marepualia, pe3yabTaToB JIabopaTOPHBIX paboT
U TIPOCKTOB 3aJaBaTh BOIPOCHI TIO CYIIECTBY OOCYKITAaeMOW TEMBbI U
BBICKA3bIBaTh WJICH, HAICJICHHBIC HA peIIeHWE 3aJaud U TMOJJep>KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTIOCTaBIISATh CBOM CYXKJEHHUS C CYKICHUSAMH APYTMX YYaCTHUKOB JHAJIOTA,
oOHapyKHUBaTh Pa3IMYUE U CXOCTBO IMO3HITHIA;



e BBIPAXKATH CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e MyOJWYHO TPEJACTABIATH PE3YJIBTAThl BBHITOJHEHHOTO (DU3UYECKOTO OIIbITa
(3KCnIEeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

e IIOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WU HWHAMBUAYaJIHHOU
paboThI IPU PEIICHUH KOHKPETHON (PU3UUECKON MPOOIIEMBI;

e MPUHUMATH €U COBMECTHOM JIEITEIHLHOCTH, OPTaHU30BbIBATH JEUCTBUS MO €&
JOCTHXKEHHIO: PACTIPEAENSITh POJIH, OOCYXIAaTh MPOLECCHl U PE3YyJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJILKHUX JIIOJICH;

e BBINOJHATH CBOIO 4acTh PaOOThI, JOCTHras KadeCTBEHHOTO pe3yJibTaTra I0
CBOEMY HAIIPaBJICHUIO M KOOPAMHHUPYS CBOM JEHCTBUA C JIPYTMMHU UYJICHAMU
KOMaH/Ibl;

e OLEHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMIA MOPOAYKT MO KPUTEPHIM,
CaMOCTOATENHFHO C(OPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBIABJIATH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX IS
penieHus GU3NIeCKux 3HaAHUH;

e OpUEHTHUPOBATbCS B  pPa3IMUHBIX  MOAXOJaX  MPHUHATHS  pPELICHUM
(MHOUBUOYyadbHOE, MPHUHIATHE pELIeHUs B TpyIIe, NPUHIATHE pElIeHUN
rpynmom);

e CaMOCTOSITEJIBHO COCTAaBJATh AJTOPUTM pELICHHUS (PU3NYECKOW 3aJaud WU
IJlaHa MCCIIEOBAaHUSI C Y4YE€TOM HMEIOLIUXCS PECYPCOB M  COOCTBEHHBIX
BO3MOXKHOCTEM, apryMeHTUPOBATh MPeAJIaraéMble BapUaHThl PEILICHUH;

e JIeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyalluU U IIpeajiaraTh mjiaH €€ u3MEHEeHUS;

e OOBICHATH  MNPUYHMHBI  JOCTHIKECHHUS (HEeIOCTMXKEHUSI)  pe3yJbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh (B TOM 4YHCJIE€ B XOJI BBIIOJHEHHUS
(bu3MUECcKOro McciaeqoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIINX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

e CTaBUTH ce0s HA MECTO JIPYroro 4eloBeKa B XOJE CIOpa WIM AUCKYCCUU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYIroro;

e TMpHU3HABaTh CBOE MPaBO HA OMMOKY IpPHU pEHIeHUH (PU3NYECKUX 3a]a4 WU B
YTBEPKJICHUSIX HA HAyYHBIE TEMbI U TAKOE 7K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kkjacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BaTh TOHATHS: (PU3MUYECKHME M XUMHUYECKUE SIBJICHUSA, HAOJIOJCHHUE,
OKCIEPUMEHT, MOJEJb, TUIOTE3a, CIWHUIBI (PU3NYECKUX BEIWYHH, aToM,
MOJIEKYJla,  arperaTHble  COCTOSHUS  BemiecTBa  (TBEpAOE,  KUAKOE,
razoo0pa3Hoe), MEXaHWYEeCKOe [IBI)KeHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOACUCTBYIOIIAs cuia, Jaedopmanus
(ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHuA (aud@y3us, TEmIoBoe ABM)KCHHE YAaCTHUI[ BEIECTBa,
PaBHOMEPHOE JNBH)KCHUE, HEPAaBHOMEPHOE IBHKCHUE, WHEpLHs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHONW OCBIO
BpalleHus, Meperaya JaBICHHUS TBEPABIMU TENaMH, JKUJIKOCTIMH M Ta3aMH,
aTMOC(epHOE JaBJIEHUE, MIIaBaHUE TeJl, TPEBPAILCHHS] MEXaHUYECKOW SHEPTHUH )
0 ONHCAHMIO WX XApPaKTEpHbIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBICHUE;

pacrno3HaBaTh HPOSBICHUE M3YyUYEHHBIX (DU3MUECKUX SIBJICHUI B OKPYKaIOLEM
MHUpE, B TOM 4YHcClie (PU3UUYECKUE SIBIICHUS B MPHUPOJE: MPUMEPHI JIBHKECHHS C
Pa3IMYHBIMA CKOPOCTSIMM B XMBOW W HEKHWBOW NPUPOAE, JCUCTBHE CHIIBI
TPEHUsI B MPUPOAEC U TEXHUKE, BIUSIHHE aTMOC(EPHOTO NaBJICHUS Ha >KUBOMN
OpraHu3M, IUIaBaHUE pbIO, phlYaru B TeJE YEJIOBEKa, IPU 3TOM NEPEBOIUTH
OPAKTHUYECKYIO0 3aJayy B YyueOHYI, BBIJIEISATH CYLIECTBEHHbIE CBOMICTBA
(npu3Haku) GU3NUECKUX SIBICHUI;

ONMKCHIBATh HM3YYECHHBIE CBOWCTBA TeN M (U3UYECKUE SIBJICHUS, HCIOJIb3Ys
¢uznyeckue BeMMUUHBI (Macca, 00BEM, IIOTHOCTh BEIIECTBA, BPEMsl, MYTb,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC Tela, CHIIa
TpeHusl, AaBieHUe (TBEPAOro Temna, KUAKOCTH, ra3a), BbITAJKHBAIOLIAs CHUJIA,
MexaHuveckas paboTa, MOIIHOCTh, TJIEY0 CUJIbl, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KUHETHUYECKasi U NMOTEHIMAJIbHAS SHEPIus),
OpU ONMHUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUeHMs] M EOUHMIBI (U3NYECKUX BEJIMYUH, HAXOJUTh
(GopMyibl, CBS3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C JpYTrUMU
BEJIMYMHAMH, CTPOUTh TpadUKHM HU3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys
MpaBuWiia CIOXKEHUs cui (BI0JIb OJHOW mpsiMoil), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, MPaBUIO paBHOBECHs pbluara (0J0Ka), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAHEHMS MEXaHUYECKOW HHEpruu, Mmpu 3TOM J1aBaTh



CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBAaTh €ro MaTeMaTU4YecKOe
BBIPAYKECHUE;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIIECCHl M CBOMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHME M3 1—2 JOTHYECKUxX
IIaroB C OMopoil Ha 1—2 WU3Yy4YEHHBIX CBOMCTBA (U3UYECKUX SIBICHUH,
du3nYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a7a4u B 1—2 ACHCTBUS, UCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3BIBAIONIUE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d
3alUChIBaTh KPATKOE YCJIOBHUE, MOACTABIATh (U3MYECKHUE BEIUYHUHBI B
dbopMyIBI W  TPOBOAWTH PACU€Thl, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOOXOJMMbIE IJISl pelIeHHs 3a/1ad, OICHUBATh PEATMCTUUYHOCTH IMOJYYEHHOM
(bu3MYECKO BEIIMYNHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUThH MPU MOMOIIU (PU3NIECKUX
METOJOB, B OIIMCAHUH HCCIIETOBAHUS BBIACIISITH IPOBEPSEMOE IPEATIOIOKEHNE
(rumote3y), pa3auyaTh U UHTEPIPETUPOBATH TMOJYYCHHBIM pe3yJbTar,
HAXOJUTh OIIUOKH B XOJE OIbITA, I€JaTh BBIBOJIBI 10 €0 pe3yibTaTaMm;
MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3MUYECKUX SIBJICHUN WM (U3HUYECKUX
CBOMCTB Tel: (OpMYIHPOBATH IIPOBEPSEMbIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OPYJOBaHMUs, 3alMChIBaTh XOJ OMNbITa H
bopMyIUpOBaThH BBIBOBI,

BBITIOJIHATH TMPSMbIE U3MEPEHHUs PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEéMa,
CWJIBl U TEMIIEPATYPHI C UCIIOJIL30BAHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB,
3aMKMChIBaTh TOKa3aHUS TMPUOOPOB € YYETOM 3aJaHHOW  aOCOJIFOTHOU
MOTPEIIHOCTH U3MEPEHNN;

MPOBOAUTL HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT
JpYyrol ¢ UCHOJb30BAaHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO ABUXKYIIETOCA Telda OT BPEMEHM JBHXKCHHUS Tella, CHJIbl TPEHHS
CKOJIBKEHHUs OT Beca Tesa, KadecTBa OOpabOTKH TMOBEPXHOCTEM Tel u
HE3aBHUCHUMOCTH CHWJIBI TPEHUA OT IUIOIIAAMA CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YJIMHEHUS TMPYXKUHBI, BBITAJIKUBAIOIIECH CUJIBI OT 00BEMa
MOrPYKEHHOM YacTHU Tejla U OT IJIOTHOCTH YKUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IJIOTHOCTH TeJa, OT TIyOWHBI, HAa KOTOPYH TMOTPYKEHO TEJO, YCIOBUU
IJIaBaHUsl TeJ, YCJIOBUM paBHOBECUS pbluyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM YYEOHOTO HCCIEAOBAaHMs, COOMpPATh YCTAHOBKY M BBIIOJIHSTH
U3MEpPEHHUs, CJenys TNPEIJOKCHHOMY IUIaHy, (UKCUPOBATh PE3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHUJE TNPEITI0KEHHBIX
Tabnuil u rpauKOB, AEJIaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIEIOBAHMS;



POBOJANUTH KOCBEHHBIE U3MEpPEHUs (PU3NMUECKUX BEIMYMH (TIOTHOCTH BEIIECTBA
XKUIKOCTH M TBEPJOrO Teja, CHJIAa TPEHHS CKOJIbKEHHUS, JAABICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS. CHJIA, JEUCTBYIOLIAs HA MOTPYXEHHOE B KUAKOCTH TEJIO,
KOO PUIIMEHT TMOJE3HOro  JACHCTBUS MPOCTBIX  MEXaHU3MOB),  CIEAys
NPEMJIOKEHHOW MHCTPYKUMU: TPU  BBINOJIHEHUM U3MEpPEHUW coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEIMYHHBI;
co0oaTh MpaBujla TEXHUKH O€30MacHOCTU Mpu paboTe C 1abopaTOPHBIM
000py0OBaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUS MTPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIUHAMOMETp, COOOIIAIoIMecs CcocyAbl, OapoMmeTp, phblyar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTE;

XapaKTEPU30BaTh MPUHLHUIIBI TEUCTBHUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOIl Ha UX OMHUCAHUS (B TOM YHCJIE: MOAIINIHUKY, YCTPONUCTBO
BOJIONIPOBO/IA, THAPABIMYECKUN IIPECC, MAHOMETpP, BBICOTOMEpP, MOPIIHEBOU
HAcoC, apeoMETp), UCIOIb3ys 3HAHUA O CBOMCTBaxX (PU3MUECKUX SIBICHUU U
HEe00XoauMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH NPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTHUYECKOIrO
UCIOJIb30BaHuUs (PU3MUECKUX 3HAHUMN B MOBCEAHEBHOM JKU3HU Ui 0OeCIeueHUs
0€3011acHOCTH IpU OOPALLEHUH ¢ MPUOOpPaMHU U TEXHUUECKUMH yCTPOICTBAMH,
COXpaHEHUsI 370pPOBbS M COOJIIOJCHHS HOPM 3KOJOTMYECKOTO IMOBEICHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBISATH OTOOP UCTOYHUKOB MH(opmanuu B HTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUM U IYyTEM
CpPaBHEHHUSI PA3IUYHBIX HMCTOYHUKOB BBIACIATH HWH(OpMaIuioo, KoTopas
SBJISIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBINOJIHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PHU3NYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepuajbl, PECypChl
cetu  MHrepHer, BruaaeTb OpuUEMaMM  KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHbIE KpAaTKHE IHUCbMEHHBbIE W YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POPMALIUU (PU3UUECKOTO COJIEP>KAHUS, B TOM YHUCIIE
myOJUYHO JeNaTh KpaTKUE COOOIIEHUSI O pe3yJbTaTax MPOEKTOB WA yU4eOHBIX
HCCIIEIOBAHUM, MPU 3TOM TI'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIA ITOHSITUHHBINA
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;

IpU  BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN pacrpeaessiTh
00513aHHOCTH B I'PYIIE B COOTBETCTBHU C MOCTaBJICHHBIMU 3a7[auaMu, CICIUTh
3a BBITIOJIHCHUEM IIJIaHA JICUCTBUH, aleKBaTHO OICHUBATh COOCTBEHHBIN BKJIA]l
B JIEATEIIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJICHCTBUE,
YUUTHIBASI MHEHHE OKPY>KAIOIUX.



K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:
. WCIIOJB30BaTh MOHSTHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJICKYJI, arperaTHbleé COCTOSHHS BEIIECTBA, KPUCTAUIMYECKHE U
aMmopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIIICHHBIM Iap, BJIAXKHOCTH BO3AYXa,
TeMrepaTrypa, BHYTPECHHSII DJHEpPrusi, TEIJIOBOM JBUraTellb, >SJIEMEHTapHBIN
AIEKTPUYECKUIN 3apsij, JJIEKTPUUYECKOE TI0Jie, MIPOBOJHUKUA U JUBJIEKTPUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUIN TOK, MAarHUTHOE TI0JIE;
. paziIuyarh SBJICHUs (TEIUIOBOE pAaCIIUPEHHE M CKaThe, Teruionepesaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHHUE, KaNWULIPHBIC SBJICHHS, HCIIApCHHUE,
KOHJICHCAIusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIEHUE,
Temonepeaaya (TEronpoOBOJHOCTh, KOHBEKIIUS, U3JIyYEHUE), FICKTpU3AIUS Te,
B3aMMOJICHCTBUE 3aPSA0B, IEUCTBUSA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOT'O TMOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAs MHAYKIUS) TO ONMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
. pacrio3HaBaTh  MPOSIBIICHUE  HW3YYCHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpYXalollleM MHUpe, B TOM 4Yucie (QU3NYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBIICHHUS B MPUPOJE, KPUCTAIIbI B
npupone, wusznydyenne CoJHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpazoBaHuE pOCHI, TyMaHa, UHEs, CHETa, JJIEKTPUUECKUE SIBIEHUS B atMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMITU, JApeid MOITIOCOB,
pOJb MAarHUTHOTO TOJISI JJI KWU3HU Ha 3emile, TMOJSPHOE CHSHUE, NPU 3TOM
MEPEeBOUTh TMPAKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIIENATh CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;
. OTNUCHIBATh M3YYEHHBIE CBOMCTBA TeJ M (DU3UUYECKUE SIBJICHUS, HCIOJIb3Ys
bu3nyeckue BENIUYMHBI (TeMIepaTypa, BHYTPEHHSISI DJHEpPrusi, KOJWYECTBO
TEIUIOThI, yJAENIbHAasl TEIJIOEMKOCTh BEIIECTBA, YJEJbHAas TEIUIOTA IJIABJICHUS,
yAenbHas TeIIoTa NapooOpa3oBaHus, yjAelibHAas TEIIoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCUTEJIbHAs
BJIQXXHOCTb BO3/lyXa, OJEKTPUYECKUM 3apsl, cujla TOKa, DIJIEKTPUUYECKOE
HaIpsKEHUE, COMMPOTUBJIEHUE MPOBOJHMKA, YJIETbHOE CONMPOTHBIICHUE BELIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), NPH OMUCAHUU TMPABHIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCMOJAB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(bU3MYECKYI0 BEIUYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH TrpadUKH N3YYCHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;
. XapaKTepU30BaTh CBOWCTBA T, (PU3NYECKHE SIBICHUS U TIPOIECCHI,
WCIIOJIB3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TE€OPUU CTPOCHUS



BEILIECTBA, MPUHIIMI CYINEPIO3UIMU MoJied (HAa KAYEeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH Oma a1t yyacTka 1enu, 3akon [[xoyns—JIeHia, 3akoH
COXpaHEHHUs] JPHEPTHUH, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMChIBaTh €TO0 MATEMAaTUYECKOE BBIPAXKECHUE;

. OOBSICHATh (PUBMYECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbBIABIATH
MIPUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX IIaroB ¢
ornopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBJCHUN, (PU3MIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

. pemaTh pacuéTHbIe 3a7a4M B 2—3 JICHCTBUSI, UCIIOJIB3YS 3aKOHBI U (POPMYIJIBI,
CBS3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aaqd
3alMCBIBATh KPATKO€ YCJIOBHUE, BBISABISITh HEIOCTATOK JAHHBIX JUISI PELICHUS
3a/1aud, BBIOMPATH 3aKOHBI W (POPMYJIBI, HEOOXOMUMBIE I €€ peIIeHus,
MIPOBOJANUTH Pacu€Thl M CPAaBHUBATH MOJYYCHHOE 3HAUEHHUE (DU3NUSCKON BEITMYUHBI
C M3BECTHBIMHM JJAHHBIMU,

. pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh NpPU MOMOIIU
bu3nYeCcKuX METOJ0B, MHCHOJIb3ys  ONHWCAaHUE WCCIIEAOBaHUSA, BBIACIAThH
MPOBEPAEMOE MPEATIOI0KEHNUE, OLCHUBATH MPABWIBHOCThH IOPSAKA MPOBEACHUS
HCCIeI0BaHMs, JICJIaTh BEIBOIBI;

. MIPOBOAUTE OMBITHI IO HAOIIOJCHUIO (PU3NUECKUX SBJICHUN UM PU3UUECKUX
CBOMCTB Ted (KamwUISpHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHUS BO3JyXa OT €ro
o0béMa, TeMmrepaTypbl, CKOpPOCTH IIpoIlecca OCTBHIBAaHUS MW HarpeBaHUs IIpH
W3JIydYCHUHU OT IIBE€Ta H3Iy4aromieil (IMOorjomaroIieii) MmOBEPXHOCTH, CKOPOCTh
WCTHIApEHUs BOJbBI OT TEMIIEPATyphl >KUJIKOCTH W IUIOIIAAH €€ TOBEPXHOCTH,
ANEKTPU3ALMA TEJI U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCHCTBUE
MMOCTOSIHHBIX MArHUTOB, BU3yalu3allydsl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHuTOB,
JICMCTBYSI MAarHUTHOT'O TOJISI HA TPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI MIOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH IPOBEPSIEMbIC
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYy/I0BaHMUS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

. BBIMOJIHATh MPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/yXa, CHUJIbI TOKA, HAINPSDKCHHUS C HCIIOJIh30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DM3WYECKUX BEIIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

3 MPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOM (hU3WYECKOW BEIMYMHBI OT
JPYrof ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS
IPOBOJIHMKA OT €ro JUIMHBI, IUIOAAM TONEPEYHOIO CEYEHHS U YJEJIBHOTO
COIIPOTHUBIICHUSI BEIIECTBA MPOBOJHUKA, CWJIbI TOKA, UAYIIETO 4Y€PE3 MPOBOJIHHUK,
OT HANpPSHKEHHS HA NPOBOJHUKE, HCCIEIOBAHUE IIOCIENOBATEIBHOTO U



NapaJyieIbHOTO  COSWHEHWH TPOBOJHUKOB): IJIAHUPOBATh HCCIICIOBAHUE,
coOMpaTh YCTAaHOBKY U BBITIOJIHITH MU3MEPEHUS, CIEIys MPEJI0KEHHOMY IUIaHY,
(bUKCUPOBATH PE3yJIBTATHl MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpa(HKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

. NPOBOJUTh KOCBCHHBIE W3MEpEHUs (QU3NYeCKNX BeMUuuH (yIeiabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHUKA, paboTa W MOIIHOCTH
IEKTPUUECKOTO TOKA): TUIAHUPOBATH M3MEPEHMsI, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CJeaysl TMPeNIOKCHHON WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

. coOJII0IaTh TIPAaBUJIa TEXHUKH O€30MacCHOCTH MPH paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;
. XapaKTepU30BaTh IPHHIMIIBI  JCHCTBUS  W3YYCHHBIX TNPUOOPOB U

TEXHUYECKUX YCTPOMCTB C OIIOpPOM Ha HX ONUCaHuA (B TOM YMCIIE: CHCTEMA
OTOIUIEHUS JIOMOB, THUTPOMETp, HapoBas TypOHHa, aMmIepMeTp, BOJIBTMETP,
CUETUMK  JJIEKTPUYECKOM  SHEPIrUM,  DIEKTPOOCBETUTENbHBbIE  MIPHOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTENH,
AIEKTPOMATHUT, 3JEKTPOJBUraTEdb MOCTOSHHOIO TOKa), HMCHOJb3ys 3HAaHUA O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBbIM PHCYHKaM (AKUIAKOCTHBIM TEPMOMETP,
TEPMOC, TMCHUXPOMETpP, TUTPOMETP, JBUTaTelb BHYTPEHHErO0  CrOPAHMS,
JIEKTPOCKOII,  PEOCTaT), COCTABJIATh CXEMbl JJICKTPUYECKHX  LEeNe ¢
IIOCJIEOBAaTEIbHBIM W NAPAJUICIBHBIM COCIMHEHHEM 3JIEMEHTOB, pasjnyas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETIEH;

. MPUBOAUTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU AJIA OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIoIIEN CpeIe;

. OCYUIECTBJISATh MOUCK HHPOpMauuMu  (PU3NYECKOTO  COAEpKaHUA B
HNHuTepHeTe, HAa OCHOBE UMEIOIIMXCSA 3HAHUHN U MyTEM CPaBHEHUS JOMOJHUTENbHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALIMIO, KOTOpas SIBISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEJIOCTOBEPHOM;

. UCIOJIb30BaTh NPHU BBIMOJHEHUU YUEOHBIX 33JaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIIPABOUYHbIE MaTepHabl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

. CO3/1aBaThb COOCTBEHHbIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(GOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PM3MUECKOrO COIEpkKaHUs, B



TOM  YWCI€ MyONWMYHO  TPEACTaBIATH  PE3yJNbTaThl  MPOSKTHOHW WA

HCCIIEIOBATENIbCKOU IESITEIbHOCTH, TP TOM IPAMOTHO UCTOJIb30BaTh U3YUEHHbBIN

MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE

MIPE3CHTALINEH;

. IpPU  BBIMOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBaHMM (PU3MUECKUX

MPOIIECCOB  paclpeneNiaiTh OOSI3aHHOCTHM B TpPynIne B  COOTBETCTBUU C

MOCTABJICHHBIMU 3aJjadaMH, CJCIUTh 3a BBINOJHEHHEM IUIaHA JCUCTBUHA U

KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD

TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISIE TOTOBHOCTh

paspemarh KOHMIUKTHI.

Ils1anupyembie pe3yabTaThl 10 OKOHYAHHMIO 9 KJIacca OCHOBHOM IIKOJIbI
Mexann4yeckue siBJEeHUS

Boinycknuk nayuumces:

® pacro3HaBaTh MEXAaHWYECKHE SIBJICHUS U OOBACHATH Ha OCHOBE HMEIOLIUXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS dTUX SIBJICHUIM:

® PaBHOMEPHOE U HEPABHOMEPHOE JBUKECHUE, PABHOMEPHOE U PABHOYCKOPEHHOE
MPSAMOJIMHEWNHOE JBH)KEHUE, OTHOCUTEIBHOCTh MEXAHWYECKOrO JBHXKEHUS,
CBOOOJ/IHOE TaJICHUE TEJl, pABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, UHEPIIUS,
B3aUMOJICCTBUE TEJ, PCAaKTUBHOE JBWKECHUE, Mepeaadya JaBJICHUS TBEPIbIMU
TeJaMM, JKUJIKOCTIMU M Ta3zaMH, arMocepHOe JaBl€HUE, IUIaBaHUE Tel,
PaBHOBECHE TBEPJIBIX TE€JI, HUMEIOIINX 3aKPETIJICHHYIO OCh BpalllCHUA,
KoJiebaTeapHOe ABKCHHE, Pe30HAHC, BOJTHOBOE JIBHKEHUE (3BYK);

® OIKMCHIBATh M3YUYECHHBIC CBOWMCTBA TEJII U MEXAHUYECKUE SIBIICHUS, WCIOJIb3Ys
(bU3MYeCKUe BEIMYHMHBI: IMyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, TEPHO]I
oOpaiieHusi, Macca Teja, MJIOTHOCTh BEIIECTBA, cuia (Cuja TSHKECTH, CHUIia
YOPYrOCTH, CUJia TPEHHUsI), aBJICHUE, UMITYJIbC Teja, KMHETUYECKass HIHEprus,
MOTEHIIUAJIbHAS JHEPrUsi, MEXaHW4ecKas padoTa, MeXaHUYecKas MOIIHOCTD,
KIIJ] nmpu coBepiieHnn paboThl C UCMOIB30BAHUEM IIPOCTOTO MEXaHU3Ma, CUjla
TPEHUsI, aMIUTUTYyAa, TIEPUOJ M YacToTa KOJeOaHUM, IJTMHA BOJIHBI U CKOPOCTh
€€ pacIpOCTPAHEHUS,

® [pU ONHWCAHUU TMPABWIBHO TPAKTOBATH (PUBMUECKUUA CMBICI HCMOJIb3yEMbIX
BEJIMYMH, WX OO0O3HAYCHHUsS] W EIUHUIIBI H3MEPEHHUS, HaXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIWYMHY C APYTUMH BEIWYHWHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEIUUNHBI,

® aHAJIM3UPOBATh CBOMCTBA TEJI, MCXaHUYECKUE SBJICHUS U MPOLIECCHI, UCTIOIb3Ys
dbu3nyeckre 3aKOHBI: 3aKOH COXpPAaHEHHMS DJHEPrUM, 3aKOH BCEMHUPHOIO
TATOTEHUSI, TPUHIIUAIN CYMNEPHO3ULUK CUJT (HAXOXKICHUE PABHOACHCTBYIOIICH
cuibl), I, IT u III 3akonsl HhtoTOHA, 3aK0H COXpaHEHHUs UMITYJIbCa, 3aKOH ['yKa,
3akoH [Ilackans, 3akoH ApxuMmena; 0OpU OSTOM Pa3JIM¥yaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BhIPAKECHUE;
pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (DU3UUECKUX MOJIEICH:
MaTepUuaibHas TOUKa, UHEPIHAIbHAs CUCTEMA OTCYETA;




pemarh 3a7a4u, UCTIONb3ys (PU3MUECKHe 3aKOHBI (3aKOH COXPAHEHHS YHEPTHUH,
3aKOH BCEMHUPHOI'O TATOTEHUA, NPUHLMII cynepro3uuuu cui, I, IT u 111 3axoHbI
HproTOHa, 3aKOH COXpaHEHUs MMIYJIbca, 3aKOH ['yka, 3akoH I[lackais, 3akoH
Apxumena) u GopMmylibl, CBs3bIBatolde (U3MYECKUE BEIUYUHBI (ITYTh,
CKOpPOCTh, YCKOpPEHHE, Macca Tejla, IIOTHOCTh BEHIECTBA, CHJIA, JABIICHUE,
MMIYJIbC  Te€Nla, KWHETUYECKas  DJHEPrus, IMOTCHUUAJIbHAs  JHEPIHS,
MexaHuueckas pabota, MexaHnuudeckas moiHocth, KIIJ[ mpocroro mexanusma,
CHJIa TPEHUS CKOJIBKCHHS, KOIPOUIIMCHT TPEHHS, aMIUIUTYAa, IMEePUOa U
4acToTa KOJICOAHWM, JUIMHA BOJIHBI W CKOPOCTh €€ PAaCIpOCTPAHCHHS): Ha
OCHOBE aHalIM3a YCJIOBHUS 33Ja4d 3allMChIBAaTh KPAaTKOE YCIIOBHUE, BBIICIATH
bu3NYecKue BEITWYNHBI, 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE JJII €€ PEIICHUS,
MPOBOAUTh pAacyeTbl W OLEHUBATh PEAJTBHOCTh IOJYYEHHOTO 3HAYCHHS
(bu3MYeCcKOi BEIIMYUHBI.

BoinyckHuk noayuum 603.M0)4CHOCHLL HAYUUMbCA:

UCIIOJIb30BaTh 3HAHUSI O MEXAHUYECKUX SIBJIICHUSAX B IOBCEIHEBHOW KU3HU JJIs
oOecrieyeHusi 0€30MacCHOCTH MpPHU OOpAIEHUU € MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, Il  COXPAaHEHHUsS]  3J0pOBbs M  COOJIOJIEHUS  HOPM
HKOJIOTUYECKOTO TOBEACHHUS B OKpPYXAIOWIEH Cpene; MPUBOAUTH MPUMEPHI
PAKTUYECKOIO HUCIOJIb30BaHUS (PU3MUYECKUX 3HAHUM O MEXaHUYECKUX
ABJICHUSIX U (PU3MYECKUX 3aKOHAX; MPUMEPHI UCIIOIb30BAHUS BO30OHOBIISIEMBIX
MCTOYHHUKOB HEPIUH;
HKOJIOTHYECKUX MOCIEACTBUI UCCIIEI0BaHNS KOCMUYECKOTO IPOCTPAHCTB;
pasznuyaTth TpPaHULBl MNPUMEHUMOCTH (PU3UUECKHX 3aKOHOB, IOHMMATH
BceoOIMid  xapaktep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH  COXpaHEHUs
MEXaHUYECKON SHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH BCEMHUPHOIO
TATOTEHUS) U OTPAHUYEHHOCTh MCIOJIb30BAaHUSI YACTHBIX 3aKOHOB (3aKoH ['yka,
Apxumena u ap.);
HaXOJUTh aJEKBaTHYIO NPEMJIOKEHHOW 3ajade (PU3MYECKYyI0 MOJENb,
pazpemiate npoOsieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUM MO MEXaHUKE C
UCIIOJIb30BaHUEM MAaTeMaTUYeCKOro ammapara, Tak U IpU MOMOUIM METOJI0B
OLICHKH.

TenioBble ABJICHUS

BbanCKHMK navuumca.

pacro3HaBaTh TEIUIOBBIE SIBJICHMSI U OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI TPOTEKAHUS ATUX sIBIACHWI: Auddy3us,
U3MEHEeHMe o00bemMa Tel Mpu HarpeBaHuW (OXJAXACHUH), OoJbIIas
C)KMMAaeMOCTh Ta30B, Majas CXXHUMAeMOCTh >KMAKOCTEH U TBEpAbIX TeE,;
TEIUIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHIEHCALUS, TUIaBJICHUE, KPUCTAUIN3ALNs,
KUTIEHUE, BIAQXHOCTh BO3[yXa, pa3lUyHble CIOCOOBI  TEIJIONepeaauu
(TemIONpOBOJHOCTh, KOHBEKIUS, HW3JIy4EHHE), arperaTHble  COCTOSHUSA
BEILECTBA, MOTJIOIIEHUE SHEPTUH [TPU

UCITAPEHUH KUIKOCTU U BBIIEJIECHUE €€ MPU KOHACHCAIMHU Iapa, 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUS OT 1aBJICHHUS;



® ONUCHIBATh M3YYEHHBIE CBOWCTBA TEJI W TEIUIOBBIE SIBIIEHUS, HWCIONb3YS
dbu3nueckue BETUYMHBL: KOJWYECTBO TEIUIOThl, BHYTPEHHSS SHEPIHUs,
TeMIlepaTypa, yJeJdbHas TEIJIOEMKOCTh BEIIECTBAa, YJelbHas  TEIuioTa
IUIaBJICHUS, YACNbHAS TEIJI0Ta MapooOpa3oBaHus, yJaelbHasl TeMIOTa CTOPAHUS
TOIUIMBA, KOA(GOUIIMEHT TMOJE3HOT0 JEWUCTBHS TEIUIOBOIO JIBUTaTens; IpHU
ONKCAaHWUU TPABUIBHO TPAKTOBAaTh (PUIWYECKUN CMBICI HUCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHHMS W EAMHUIIBI WM3MEPEHMs, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYI0 BEIMYUHY C JPYTUMH BEIMYMHAMH,
BBIUUCIISATH 3HAUeHNE (PU3UUYECKOM BEIMYNHBI;

® AHANM3HMPOBATHh CBOMCTBA TEJ, TEIUIOBBIE SBJICHHS W MIPOLECCHI, HCIONIb3Ys
OCHOBHBIE TOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUU BEIIECTBA
Y 3aKOH COXPaHEHUS SHEPIHH;

® pasnuyaTh OCHOBHBIC MPHU3HAKU M3YYEHHBIX (U3MUECKUX MOJENEeH CTpOEHUS
ra3oB, KUJKOCTEH U TBEpPbIX TE,;

® [PUBOAUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BAHUS (DU3UUECKUX 3HAHUH O
TEIJIOBBIX SIBJICHUSX;

e pemiaTh 33Ja4M, UCHOJIb3Yys 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX IpOLIECCaX
U (QopMyJbl, CBSI3BIBAIOLIME (PU3UUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI,
TEMIIepaTypa, yJeldbHas TEIUIOEMKOCTh BEIIECTBA, YJEIbHAass TEIUIOTa
TUIaBJICHUS, YACNbHAS TEIJIOTa Mapoo0pa3oBaHus, yJeabHasl TeMIOTa CTOPAHUS
TOIUIMBA, KOA()(PUIMEHT MOJEe3HOro MAEMCTBHUS TEIUIOBOTO [JBUTATeNs): Ha
OCHOBE aHajM3a YCJIOBHUS 3aJayd 3aluChIBaTh KPATKOE YCIOBHE, BBIACIATH
(du3nUecKue BEIMYMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOUMBIE JJIA €€ PEIICHUs,
IPOBOJUTh pacyeTbl M OLEHUBATh PEAIBHOCTh IOJIYYEHHOTO 3HAYEHHUS
(bU3NYECKON BETUYUHBI.

BolnycKHUK noayuum 603.M0HCHOCHb HAVUUMbCA:

® CIMOJb30BAaTh 3HAHMS O TEIUIOBBIX SIBJEHUSX B IMOBCEIHEBHOM >KHU3HU IS
oOecrieueHus: 0€30MacCHOCTH MPU OOpaIIEHWH € MPUOOpPAMU U TEXHUYECKUMU
ycTpoicTBamMM, Ui COXpAaHEHHs  370pOBbsi M COOJIIOJICHUST  HOpM
HKOJIOTUYECKOTO TOBEACHUS B OKPYXKAWOIIEH Cpeae; NPUBOIUTH NPHUMEPHI
HKOJIOTUYECKUX TMOCIEACTBUM pabOThl ABUraTeiel BHYTPEHHEro CropaHus,
TEIJIOBBIX U THIPO3JIEKTPOCTAHIIHI;

® pasznuyaTh TpPAHUIBl TNPUMEHUMOCTH (PUBNYECKUX 3aKOHOB, MOHUMATh
BceoOIMi xapaktep (yHIaMeHTaIbHbIX (U3NUYECKUX 3aKOHOB (3aKOH
COXpaHEHUs DHHEpPruM B TEIUIOBBIX IpOILlECCaX) MW  OrPaHUYEHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

® HAXOAUTh aJEeKBATHYI NPEIJIOKEHHOW 3amade (PU3UUYECKYI0 MOJEIb,
paspemiate MpoOsieMy Kak Ha OCHOBE HMMEIOMIMXCS 3HAHUH O TEIIOBBIX
SBJICHUSIX C MCIOJIb30BAaHUEM MATEMAaTHYECKOTO amnmapaTa, Tak W MPU TTOMOIIU
METO/I0B OLIEHKH.

DJIeKTpUYecKre 1 MAarHUTHbIE SIBJIEHUS
BbIYyCKHUK HAVYUTCH:
® pacno3HaBaTh JJIGKTPOMArHUTHBIE SIBIEHUS U OOBSACHATH HA OCHOBE




MMEIOIINXCS 3HAHWW OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA MPOTEKAHHUS 3TUX
SIBJICHUM:

ANEKTpU3alUsl TEJ, B3aUMOJEHCTBUE 3apsAJ0OB, DJIEKTPUUECKUUA TOK U €ro
NercTBUs (TEIJIOBOE, XMMUYECKOE, MarHUTHOE), B3aMMOJICHCTBUE MArHUTOB,
ANEKTPOMArHUTHAsE WHAYKIUS, JEMCTBUE MAarHUTHOIO MOJS Ha MPOBOJHUK C
TOKOM M Ha JBWXKYILYIOCS 3apsKEHHYIO YaCTHUIy, JEUCTBHE DJIEKTPUYECKOTO
MOJISI Ha 3apPSHKEHHYKO YaCTHUIY, JICKTPOMATHUTHBIE BOJIHBI, MPSIMOJUHENHOE
pPacIpOCTPAHEHUE CBETA, OTPAXKEHUE U NPEIIOMIIEHUE CBETA, TUCIIEPCUS CBETA.
COCTaBJISITh  CXEMbl  JJICKTPHUYECKUX LEMe C IOCIEAOBATEIbHBIM U
napajyieIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3iinyasi yCJIOBHbIE 00O03HAUYCHMS
AJIIEMEHTOB AJIEKTPUUECKUX Iened (MCTOYHMK TOKa, K04, PE3UCTOp, peocTar,
JaMII0uKa, aMIepMETp, BOJIBTMETP).

UCII0JIb30BaTh ONTUYECKHE CXEMBI NIl TTOCTPOEHUSI M300paKEHUN B TIIOCKOM
3epKaJie 1 coOMparole JMH3E.

ONUCHIBAaTh M3YYCHHBIE CBOMCTBA TE€I U DJJIEKTPOMArHUTHBIC SIBJICHUS,
UCTIONB3Yd (PU3MUEeCKHMe BEIWYMHBL: JJICKTPUUYECKUN 3aps], cuila TOKa,
DIEKTPUYECKOE HANPSIKEHUE, DJJIEKTPUYECKOE COINPOTUBIICHHUE, YACIBHOE
COMPOTHUBJICHUE BEIIECTBA, pabOTa AJIEKTPUUYECKOTO TMOJIsi, MOIIHOCTh TOKa,
dboKkycHOE  paccToOssHME€ W ONTHYecKass  cujia  JIMH3BL,  CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTA CBETA; IIPU OMIMCAHUU BEPHO
TPaKTOBaTh

(bU3MYECKUI CMBICT HMCIOJIb3YEeMbIX BEIUYMH, UX OOO3HAYCHUS WU EIAUHUIIBI
U3MEPEHUS; HaxOAUTh (QOPMYJbI, CBS3bIBAIONIME JaHHYIO (U3HUYECKYIO
BEJIMYUHY C APYTUMU BEIIMUMHAMM.

AHAJIM3UPOBATh CBOWCTBA TEJ, HJIEKTPOMArHUTHBIE SABJICHUS W MPOILIECCHI,
UCTIOJNIb3Yys (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHHMsS AJICKTPUUYECKOro 3apsja,
3akoH OMa J1s1 ydactka uenw, 3akoH [xoyns-JIeHia, 3akoH MpsSMOJIUHEUHOTO
pacupoCTpaHEHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMJICHUSI CBETA;
IIPU TOM pa3IuvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE
BBIPA)KECHUE.

MPUBOJUTHh TPUMEPHI MPAKTHUECKOTO HWCIOIb30BaHUSA (U3HUECKUX 3HAHUUA O
AIEKTPOMArHUTHBIX SABJICHUSIX

pelath 3a7a4u, UCIOJIb3ys (hU3nUYecKue 3aK0oHbI (3akoH OMa /1J1d y4acTKa eI,
3akoH Jlxoyis-JIeHua, 3aKk0H NpsIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOH
OTpaXEHUSI CBETAa, 3aKOH MPEJOMIICHUS CBETa) M (POPMYIIbI, CBSI3BIBAIOIINE
dbuznueckue  BEMWYMHBI  (CWJIa  TOKa,  DJEKTPUYECKOE  HaIpsiKEHHE,
AJIEKTPUUECKOE COMPOTUBIICHUE, yNIETHLHOE COMPOTHBIICHUE BEIIECTBA, paboTa
AJIEKTPUYECKOTO TOJIs, MOITHOCTh TOKA, (POKYCHOE PACCTOSIHHE U ONTHUYECKas
CUJIa JIMH3bI, CKOPOCTh 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acToTa
cBeta, GOpMyJBI  pacuera  DJIGKTPUYECKOTO  COMPOTHUBJICHUS  TPH
MOCJIEIOBATEILHOM U MapajuieIbHOM COEJIMHEHUH MPOBOJHUKOB): Ha OCHOBE
aHaJu3a yCJIOBUS 3aJa4M 3alUChIBATH KPATKOE YCIOBHE, BBIJCIATh (PU3HUECKUE
BEJIMYMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIC [IJIsi €€ PEelIeHUs], TPOBOIUTH



pacueTsl U OICHHBATh PEATbHOCTh IOJYYEHHOTO 3HAueHus (HU3NUecKon
BEJINYUHBI.

BuoinyckHuk noayuum 603M0M4CHOCHb HAYUUMbCA:

UCIIOJIb30BaTh 3HAHUS 00 JJIEKTPOMArHUTHBIX SBJICHHUSX B MOBCEIHEBHOMN
KU3HU JJIs oOecriedeHrss O€30MacHOCTH MpU OOpalieHud ¢ IpudopaMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS 370POBBS U COOIIOCHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOMEH Cpene; MPUBOAUTH MPUMEPHI
BITUSTHUS JICKTPOMATHUTHBIX M3TyYCHUN Ha )KUBBIC OPTaHU3MBbI;
paznuyaTh TPAHUIBI TMPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, ITOHUMATh
BceoOImMit  xapaktep (yHAAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHUS
AIEKTPUUECKOTO 3apsijia) U OTPAHUYCHHOCTb UCIOIb30BaHUS YACTHBIX 3aKOHOB
(3akoH OMa 151 yyacTka uenu, 3akoH Jxoynsa-Jlenma u np.);
UCIIOJIb30BaTh TPUEMBI TOCTPOEHUS (PUBMUECKUX MOJIeNIeH, TMOuCKa W
(GOPMYIMPOBKH JTOKA3aTEIBCTB BBIABHHYTBIX THUIIOTE3 W TEOPETHYCCKUX
BBIBOJIOB Ha OCHOBE IMITUPHUUECKH YCTAaHOBJICHHBIX (DaKTOB;
HAaXOJUTh aJeKBAaTHYI TNPEMIOKCHHOW 3adade (PU3NYECKYI0  MOJEIb,
paspemarh TpoOJeMy Kak Ha OCHOBE HMMEIONUMXCS  3HAaHWK 00
AJIIEKTPOMArHUTHBIX SIBICHUSX C UCIIOJIH30BAHMEM MaTEMaTUYECKOro arrapara,
TaK U MPU TTOMOIIY METOJIOB OIICHKHU.

KBanTOBbBIE sIBJICHUA

Buvinycknuxk nayuumcs:

pacro3HaBaTh KBAaHTOBBIE SIBJICHHS U OOBSACHITH Ha OCHOBE HMEIOIIUXCS
3HAHUN OCHOBHBIC CBOMCTBA WM YCJIOBUS MNPOTEKAHUS OTHUX SBJICHUM:
€CTEeCTBEHHAss M MCKYCCTBEHHas pPaJHOAKTUBHOCTh, O-, - W Yy-U3IydCHHUS,
BO3HUKHOBEHHUE JINHENYATOIO CIIEKTPa U3JIyUYCHUS aTOMa,;

OMHUCHIBATh HM3Y4YCHHBIE KBAHTOBBIC SIBJICHUSA, MCIOJB3YS (Pu3nueckue
BEJIMYHUHBI: MACCOBOE YMCJIIO, 3apsAJI0BOE YUCIIO, NIEPUOJ TTOJypacnanga, SHEPTUs
(hOTOHOB; TMpHU ONHCAaHWW TMPABHUIBLHO TPAKTOBaTh (PU3MUECKUN CMBICI
HCIIOJb3YEMBIX BEIIMYMH, X 0003HAYCHUS W CIWHMIIBI U3MEPEHHUS; HAXOJUTh
GbopMyIIbl, CBS3BIBAIOIIME JIAaHHYH (U3UYECKYIO BCIMYMHY C JAPYTUMHU
BEJIMYMHAMH, BBIYHUCIISTH 3HAUCHUE (PU3UICCKON BEIIMUUHBL;

aHAJTM3UPOBATh KBAHTOBBIC SIBJICHUSA, UCIOIb3YysSd (U3NUECKUE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPAHEHUS JHEPrUHU, 3aKOH COXPAHECHUS JJIEKTPUYECKOIO
3apsiga, 3aKOH COXPAaHEHHS MACCOBOrO YHCIIA, 3aKOHOMEPHOCTH W3JIYYCHUS U
MOTJIONIEHUS CBETa aTOMOM, IIPH 3TOM pa3jinudaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M €r0 MaTEMATUYECKOE BBIPAKECHUC;

pa3nuyaTh OCHOBHBIE IPU3HAKM IUIAHETAPHOM MOJICNIM aTOMa, HYKJIOHHOMN
MOJIEJIM aTOMHOTO SIpa;

MIPUBOJIUTH MPUMEPHI TTPOSBICHUSA B IPUPOJIC U MPAKTUUECCKOTO UCITOJIb30BaHUS
PaIMOAKTUBHOCTH, SIIEPHBIX M TEPMOSIAECPHBIX PEAKUUM, CIEKTPAIBHOTO
aHam3a.

BoinyckHuk noayuum 603.M04CHOCHLL HAYUUMbCA:

HCIIOJBb30BATh ITOJTYUYCHHBIC 3HAHWA B HOBC@I[HeBHOﬁ JKU3HU IIPpH O6paIJ_[eHI/II/I C



mprudoOpamMu U TEXHUYECKUMHU YCTPOUCTBAMH (CUETUYNK HOHU3UPYIONINUX YACTHII,
JIO3UMETP), IJIsl COXPAHEHUS! 3/I0POBbSI U COOJIIOJICHUS HOPM HKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOIIEH CpeJIe;

® COOTHOCHUTB SHEPTHUIO CBSI3M ATOMHBIX fAJIEp C 1e(PEKTOM MacChl;

® [PUBOAWTH NPUMEPHl BIHUSHUSA PAAUOAKTUBHBIX W3JIYYEHUW Ha IKUBBIC
OpraHW3Mbl; MMOHUMATh MPUHLUN JACHCTBUS JO3UMETpPAa W pazinyaTh YCIOBUS
€r0 UCIIOJIb30BaHNU;

® TMOHMMATh SKOJOTHYECKHE MPOOJIEeMbl, BO3HUKAIOUIUE TPU HCIOJIb30BAHUU
ATOMHBIX JJIEKTPOCTAHIIMM, M TMYTH PEHICHUS 3TUX MpoOJeM, MEePCHEKTUBBI
WCIIOJIb30BaHUs YIIPABISIEMOr0 TEPMOSIAEPHOTO CUHTE3A.

JJIeMEeHTbI ACTPOHOMUM

Boinycknuk nayyumcsa:

e yKa3blBaTh Ha3BaHWA IUIaHeT COJMHEYHON CHUCTEMBI, pa3jaudyaTb OCHOBHBIC
IPU3HAKU CYTOYHOTO BpallleHHs 3Be3qHOro HebOa, nBrokeHus Jlynel, ConHLa u
IIJJAHET OTHOCUTEBHO 3BE3T;

® [IOHMMAaTh pa3JIUYUsl MEXJY TEIMOUEHTPUUYECKOM M T€OLEHTPUUYECKON
CUCTEMAaMU MUpA.

Boinycknuk noayuum ¢03M0HCHOCHIb HAVYUMBCA:

e VYka3pBaTh 0OIHME CBOWCTBA M Pa3/IMyusl IUJIAHET 3€MHON TPYNIBI U TUIAHET-
TUTaHTOB,

Maibix Ten ConHedyHoOW cucteMbl W Oosibliux IuiaHeT. llonmp3oBarhbest KapToid
3BE3/IHOr0 Heba Mpu HAOJIIOACHUSX 3BE3/IHOTO HEDa;

® pasnuMyaTh OCHOBHBIE XapaKTEPHUCTUKHU 3Be3[ (pa3Mmep, LBET, TEMIEeparypa)
COOTHOCHTB LIBET 3BE3/bI C €€ TEMIIEPATYPO;

® pa3IMYaTh TUHOTE3bI O MPOUCXO0XKACHUN COTHEYHON CUCTEMBI.




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMO/IEUCTBUE YaCTHUII 9 bubnunoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 1
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6nmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. /laByieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.3 M 4
CXAHITCCKaR SHeprit https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnmoreka [JOK
2.1 . 7 3
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 2 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 2
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1 1
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 10



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

9 kJjacce

No Tema Bcero Jlaboparopubix | KOHTpoIbHBIX JuaekTpoHHbIe (HU(pOBbHIE)

/11 4acoB pabor pabor o0pa3oBaTe/ibHbIE PeCypPChl

1 [ToBTOpEeHME 4 1 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

2 3aKOHBI B3aUMOIEHCTBYS U ABIKEHUS TEI. 40 2 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

3 Mexannueckue KosiebaHus. 3ByK. 16 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce

4 DIIeKTPOMarHuTHOE T0JIe 17 2 1 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce

5) Crtpoenue aToma ¥ aTOMHOTO siJpa. 14 3 1 Bu6muorexa LIOK

Hcnonb30BaHme YHEPTUH ATOMHBIX SIIEP. hitps://m.eds00.ru/7f4181ce

6 CtpoeHue u 3BOIIOIUS BeeleHHO. 6 bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

7 [Toaroroska k OI'D 5 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 8 6



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

.M. Ilepwimkun, A.M. NpanoB, ®dusmka, 0a30BBI ypOBEeHb, 7 Kiacc,
ITpoceenienune, 2023

« UM. Ilepeimkun, A.W. MBano, ®duszuka, 0a30BBIM ypoBeHb, 8 Kiacc,
[Tpoceemienue, 2024

* [lepsimikun A.B., I'ytauk E.M. ®@usuka, 9 knacc, JIpoda, 2019

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

1. Poccwuiickas anekrponHas mkosa https://resh.edu.ru
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