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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 ¢ yuétoM (penepanbHO paboueit mporpaMMbl 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 ¢u3WKe YIUTHIBAIOTCS
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 00pa30BaHUsI.

[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 METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®u3zuka ABISIETCS  CUCTEMOOOpA3yIOIIUM JJiI  €CTECTBEHHOHAYYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIBKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 THaBHBIX 337a4 (U3UIECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M

MHTEpeca K HayKe y 00yJaronuxcs.



Nzyuenne ¢uzukun Ha 0a30BOM ypOBHE TMpPEANOiaraeT OBJIaJCHUE

CICAYIONIUMHU KOMIICTCHTHOCTAMH, XAPAKTCPUIYIOIMUMHU CCTCCTBCHHOHAYYHYIO

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

JUISL TIOJTYYEHHSI BBIBOJIOB.

Lenu wusydyenuss ¢GuU3MKK HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMS
onpenenensl B KoHuenumuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peamu3yronmx
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHOH pELIEHUEM
Konnernn Munucrepcrsa npoceienust Poccuiickoit denepanuu (mpoTokosa 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
(dbopMHUpOBaHKE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (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 oOpazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a1aY:



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

. npuoOpeTeHNE YMEHHM OMUCHIBATh U OOBACHITH (PU3UUECKHE SIBICHUS
C MCIOJIb30BAaHUEM MOJYUYEHHBIX 3HAHUU;

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

. pa3BUTHE YMEHMI HaOMIOJaTh MPUPOJHBIC SIBJICHUS U BBINOJIHATH
OTBITHI, Ja0OpaTOpHbIE pabOThl M JKCHEPUMEHTANbHBIE HCCICIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

. ocBoeHHEe TMpuéMoB paboThl ¢ uHpoOpManuend  (PU3NYECKOTO
cCoJlepKaHMsl, BKIIOYas HHPOPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (PU3HKH,
aHaJIu3 U KPUTHUECKOE OLIEHUBaHUE UH(POpMALHH;

. 3HAKOMCTBO €O cdepamMu Npo(eCcCUOHATBHOU  AESITEIbHOCTH,
CBSI3AHHBIMH C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX (PU3HUECKON HAYKH.

B coorBercTBHM ¢ mucekMamu MuHuncreperBa npocsenieHus PO ot 1 urons
2023 roma Ne AB-2324/05 «O Bueapenun Enunolt mMomenu mpodeccCHOoHATbHON
opueHtanum», ot 17 asrycrta 2023 1. Ne JI[I'-1773/05 «O HanpaBieHuu
uH(popMauu», B paMKax MpENnoAaBaHUsl MpPEIMETa COIMVIACHO y4eOHOMY IUIaHy,
MPOBOAMTCS MpodOpUEHTAIMOHHAs padoTra ¢ OOyYJaloIIMMHUCA, C Y4YEeTOM
COLIMAJIBHO-DKOHOMHUYECKUX ocoOeHHocTert Camapckoir obnactu. Ha ypokax
paccMaTpUBaeTCs 3HAYMMOCTh y4eOHOro mpeaMera B MpPOodecCHOHATbHOU
NESTEIbHOCTH, a TakKe pelIeHHue, B paMKax ydeOHOro mnpeameTa, 3ajaad,
XapaKTEepHBIX MJI1 MPO(EecCHOHANbHBIX cep, Te TaHHBIM MpeaMeT SBIsSeTCS
3HaYUMBIM.

Ha usydenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §

KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAENIO).



COILEPKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEr0 MUpaA.

®usuka — Hayka o mpupogne. fABneHus npupoxabl. OU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3mepenue ¢uznueckux BeanuuH. Dusnueckue
npudopsl. [lorpemHocts n3mepeHnii. MexxyHapoaHasi CUCTEMA €IMHMUII.

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

Ha6J'II-0I[aCMOI‘O sBieHus. 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. [IpoBeneHnue wuccienoBaHus MO MPOBEPKE TUMOTE3bl: AAIBHOCTH MOJETA
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 BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Ha6moienne 6poyHOBCKOTO JIBHKEHUSI.

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. OnbITeI O HAOJIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MIPUTSHKCHHS.

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 Tela.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0béMa BelecTBa.

Cuna Kak XapakTepUCTHKa B3auMOAEHCTBUS Tea. Cuina ynpyrocTu U 3aKOH
I'yka. 3MepeHue CHilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTByromas cui. Cujia TpeHUS.

TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.



[Ipodeccun ummxenep — crpoutenn, umxkeHep. [lomyuenue mpocdeccuu B

ApXUTEKTYpHO — cTpouTesbHOM akagemun Caml ' TY

Jlemoncmpayuu.
1. Habmoienne MexaHu4eckoro JBUKECHHS Teja.
2. N3mepenne CKOpOCTH MPSIMOJIMHENHOTO ABUKCHUS.
3. HabutoieHue siBJeHUsI UHEPIUH.
4. Habmoienne n3MeHeHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEII.
5. CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
6. CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJTHOM IIPSIMOMA.

Jlabopamopnwie pabomuel u onvimol.

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

2. Onpenenenue cpeaHeld CKOPOCTH CKOJIbXEHUS Opycka WM IapuKa I10
HAKJIOHHOM IUIOCKOCTH.

3. Onpenenenue MmI0THOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsbKeHus (jaedopmariuun)
NPYKUHBI OT MPUII0KEHHON CHUIIBL.

5. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXEHHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIIMXCS TTOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

JlaBnenne. CriocoObl yMEHBIIICHUS U YBEIIMUCHHS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackamns. [IHeBmaTnueckue
MAaIllMHBI. 3aBUCUMOCTH JABJICHHUS >KUJIKOCTH OT TIyOWHBI. ['mapocrarmueckuii
napasokc. Coolraromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

AtMocdepa 3emnu u armocepHoe naBneHue. [IpuduHBI CylecTBOBaHUS
BO3yIIHONW 000s0ukn 3emiu. OmbiT Toppuyennmu. M3mepenue arMochepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YDPOBHEM MOPSI.

[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.



JlericTBUE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJO. BrITaskuBaromas

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

Jlemoncmpayuu.
1. 3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEepaTyphl.
2. [lepenaya naBneHus KUAKOCTHIO U Ta30M.
3. Coo0maromuecs Cocy/ibl.
4. I'mppaBnuueckunii nmpecc.
5. [IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.
6. 3aBUCUMOCTh BBITAJKUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHOM YacTH Tema

Y IUIOTHOCTH KUIKOCTH.
7. PaBeHCTBO BRITAIKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcioBue nuaBaHus TEN: MJIABAHUE WIIM TOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOWIEHHUSI IFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.
1. UccnenoBanue 3aBUCUMOCTH Beca Tea B BOJE OT 00bEMa MOrpyKEHHOUN B
YKUJIKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAJKUBAIOIICW  CWJIbI, JCWUCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B KUJKOCTD.
3. [IpoBepka HE3aBUCMMOCTH BBITAIKHABAOIIEH CUJIbL, IEMCTBYIOLIEH HaA TEJO B
JKUJIKOCTH, OT MACCHI TeJa.
4. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHJIBL,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa ¥ OT INIOTHOCTH KUJKOCTH.
5. Koncrpyuposanue apeoMmerpa uii KOHCTPYUPOBAHUE JIOJKHU U ONPEICIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusd. KuHeTndeckas W NOTCHIMAIbHAs SHEPIHSL.
[IpeBpaleHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. [IpuMepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenre paOOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHUU TeJNa IO

FOpI/ISOHTaJIBHOﬁ IMOBCPXHOCTH.

2. Hccnenosanue yciioBHuil paBHOBECHs pblyara.

3. N3mepenne KII/] HakKIOHHON IUTOCKOCTH.

4. N3ydeHue 3aKkoHa COXpaHEHHs] MEXaHUYECKOW DHEPTUU.
8 KUIIACC

Pa3zpneu 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, KUAKOIO W Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JBHUKCHUS
gacTull. BuyTtpeHHsisi sHeprusi. CnocoObl W3MEHEHMs] BHYTPEHHEW DHEpIruu:
Teuionepesaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3JIyYEHHUE.

KonunuecTBo TEIIOTHL. Y IenbHAsT TEINIOEMKOCTEL BellecTBa. 1eINIO00MEH U

TCIIZIOBOC  PABHOBCCHC. YPaBHeHI/Ie TEIJIOBOro  OajaHca. [InaBnenne wu



OTBCPACBAHHUC KPUCTAJNIMYCCKHUX BCIICCTB. YI[eHLHaH TCIIZIOTA IIJIaBJICHHA.

[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora

napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(HEpHOro

JaBJICHHA.

BnaxnocTth BO3ayXa.
SHCpFI/I}I TOIIJINBA. yI[E?JILHa}I TCILIOTA CTOpAaHHA.

[Tpunuuner pabotsl TeruoBbix jBurareneil KIIJ[ TemmoBoro asuraresns.

TernoBsie ABUTI'aTCJIM U 3alllUTa oxcpyxcaromeﬁ CpCIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIUJIOBBIX MPOIECCaX.
Jlemoncmpayuu.

Habmronerne 6poyHOBCKOTO ABHIKCHHUS.

Habmronenune nuddysumn.

Ha6J'IIOI[GHHe SIBJICHUM CMAa4YMBaHUS U KaIlTWJIJIAPHBIX SIBJICHUI.

4. Hab6nronenue TemioBoro pacumpeHus Ted.

5. N3MeHeHune naBiieHWs raza Mpd U3MEHEHUUM OO0BhEMa M HArpeBaHUU WIIU
OXJIQXKCHUU.

6. [TpaBuia u3MepeHus: TEMIIEPATYPhI.

7. Bune! Termonepenaun.

8. OxJtaxkieHue Ipu COBEPIIICHUH pabOTHI.

9. HarpeBanue npu coBepiieHUH padoThl BHEIIHUMHU CUJIAMHU.
10.  CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

11.  HaOmroneHue xumneHus.

12.  HaOGnroneHue MOCTOSHCTBA TEMIIEPATYPHI NP ILJIABJICHUH.
13. Mojenu TeIIOBbIX JBUTaTeIICH.

2.

3.

Jlabopamopnsie pabomel u onvimol.
OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.
OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJIIIOB TIOBAPSHHOM COJIM MIIM caxapa.

OnbITel 10 HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, JKUIKOCTEH U

TBEPIBIX TEIL.



4. Omnpenenenre AaBieHUs BO3ayXa B OayUIOHE MITTPHUIIA.

5. OneIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh JaBJIEHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. [TpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTH JITTUHBI CTOJIONKA YKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaGmtonenne wu3MeHEHUs BHYTPEHHEW OJHEpruM Tejda B pe3yibTare
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUM XOJIOJAHOM U
ropsi4eu BOJBL.

9. Omnpenenenre KOJIWYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOM MPHU TEIJI000MEHE
C HArpeThIM METAIMYECKUM LUIUHAPOM.

10.  OmnpeneneHue yIeIbHONU TETUIOEMKOCTH BEILECTBA.

11.  HMccnenoBanue nporecca uCrapeHusl.

12.  OnpezesneHne OTHOCUTEIBHOM BIaXXKHOCTH BO3/1yXa.

13.  OnpeneneHue yneIbHOW TEIUIOTHI TUIABIEHUS JIbIA.

Pa3zges 7. JiaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnekTpu3aums Ten. JIBa poma dIeKTpUUYECKMX 3apsaaoB. B3ammonerncTBue
3apsoKeHHbIX  Ted. 3akoH Kynona (3aBHCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEIIAMH).

Onektpuueckoe nosie. Hanpsox€HHocTh anekTpuyeckoro mnons. [IpuHiun
CYIEPHO3UILINU EKTPUUECKUX MM0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snmekTpudeckux 3apsgoB. DJIEMEHTAPHBIN AJIEKTPUYECKUMN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuna  ToKa.  DJIEKTPUYECKOE  HANpPsHKEHUE.

ConpoTuBjieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJIEHHE BemiecTBa. 3akoH OMa



o ydactka uend. llocnepgoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota u MoOIIHOCTH dJeKTpUyYeckoro Toka. 3akoH Jlxoyns—Jlenua.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocrosiHHBIE ~ MarHuThl.  B3anmomeicTBHE  NMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
Omeir  Opcrega. MarauTHoe 1MOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJBUIATENb ITOCTOSTHHOTO TOKa. lCnosib30BaHHWE SIEKTPOABUTATENIECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Onbitel Dapanes. SABnenune snekTpoMariuTHON nHAYKIMU. [IpaBuiio Jlenna.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY HA BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

[Ipodgeccuss — »snexkTpuk u  cMexHble mnpodeccun. CTpPOUTENbHO-
HHEPreTUYECKU KOJUIe X (00pa3oBaTelIbHO-IIPOU3BOICTBEHHBIN Kamimyc) um. I1.
Maunesa, [I0BOJKCKHIT TOCYJapCTBEHHBIM KOJUIEIK, VCTOYHHMK 3IEKTPUYECKOUN

sHepruu juist Camapckoit obnactu, Bommkckas ['9C nmenn Jlenuna.

Jlemoncmpayuu.
1. DIIeKTpU3aLUs TEIL.
2. JIBa poaa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
3. Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
4. DIIEKTPOCTATUYECKAsT UHAYKIIHS.
5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
6. [TpoBOHUKYN U AUDIICKTPUKH.
7. MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.
8. HcTOYHMKYM TOCTOSIHHOTO TOKA.
9. JIelCTBHS DIEKTPUYECKOTO TOKA.

10.  DJEKTPUYECKUU TOK B )KUIKOCTH.



11.  T'a3oBbIM pa3psia.

12.  M3MepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  M3MepeHue 3JeKTpuYeCcKOro HalpsKeHUsT BOJIbTMETPOM.

14.  PeocraT um MarasuH CONPOTUBIICHUM.

15.  BzamMojencTBHE TOCTOSHHBIX MAarHUTOB.

16.  MojaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
17.  MopgenupoBaHue MarHUTHBIX MTOJIEN MMOCTOSHHBIX MarHUTOB.

18.  OmmIT Dpcrena.

19.  MarauTHoe noJie ToKa. DIeKTPOMAarHur.

20.  JleWicTBHME MAarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

21.  DJEKTpOJBHUTATENb MOCTOSTHHOTO TOKA.

22. HccnenoBanue ABIEHUS IEKTPOMATHUTHON UHAYKIIHUH.

23.  Omnbrter @apanes.

24,  3aBUCHMOCTb HallpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HMKHOBCHMSI.

25.  DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OneiTel 1O HAOMIOACHUIO DBJCKTPU3ALMM Tel MHIAYKIUEH U IpH
COIPUKOCHOBEHUH.

2. HccnenoBanne JEUCTBUS IJIEKTPUYECKOTO IO HAa NPOBOJHHUKU U
JUDJIEKTPUKU.

3. CoOopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.

4. H3mepenue u peryiupoBaHue CHJIbI TOKA.

5. W3mepenue u peryiupoBaHue HaIpsHKEHUS.

6. HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKa, MIAYIIETO 4Yepe3 pe3ucTop, OT

CONPOTUBJICHUS] PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS

MPOBOJAHUKA OT €ro JITMHBI, TUIOIIAIX MTONEPEYHOT0 CEYEHUs M MaTepuaa.



8. [IpoBepka mpaBWiia CIOXKEHUS HANPSKEHUA NPH  MOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.

9. [IpoBepka mnpaBuia Mg CHJIBI TOKAa MPH MAPAIIIETBHOM COEAUHEHUU
PE3UCTOPOB.

10.  Ompezenenue padbOTHI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11.  OnpezaeneHue MOITHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMOI HA PE3UCTOPE.
12.  HccnenoBaHue 3aBUCUMOCTH CWJIbI TOKA, MAYIIErO0 4Yepe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HEH.

13.  Omnpenenenue KIIJ[ HarpeBaTesns.

14.  HccnepgoBaHne MarHUTHOTO B3aUMOJICMCTBUS TOCTOSHHBIX MAarHUTOB.

15.  V3yueHue MarHUTHOrO MOJIsl MOCTOSIHHBIX MarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieIICHUH.

16.  MccnepgoBanue NeWCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITBI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTD CHJIBI B3aUMOJIECHCTBHS KaTYyIIKU
C TOKOM M MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUS TOKA B KaTyLIKE.

18.  M3yueHue A€MCTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19.  KoHcTpynpoBaHue u uzydeHue paboThl AIEKTPOJBUTATENS.

20.  Usmepenue KIIJI anexTpoaBuraTteabHONU YyCTAHOBKHU.

21.  OmbITBl 1O MCCIEIOBAHUIO SIBJICHUS DJJEKTPOMArHUTHOW HMHIYKIIHMH:

HCCICAOBAHHUC W3MEHCHMI 3HAUCHUS U HarpaBJICHUS HHAYKIIUMOHHOI'O TOKaA.

9 kaacce

Mexann4yeckue siBJICHUS.

1. Mexannyeckoe apu:xenue (15 4)

Mexanunueckoe nBuxeHre. OTHOCUTEIBHOCTh IBUKEeHUS. CUcTEMa OTCUETA.
Tpaektopus u nyth. Ilepememienue. Cnoxenue BekTopoB. CKOpoCTh
MPSIMOJIMHEMHOTO PAaBHOMEPHOTO JBWXKEHHUS. ['paduku 3aBUCUMOCTH TYTH U
CKOpOCTH OT BpeMeHu. CpeaHsisi CKOPOCTh HEPAaBHOMEPHOIO JBUKCHMUS.

MruoBeHHass  ckopocTh.  [IpsMonuMHENHOE  PaBHOYCKOPEHHOE  JBUXKECHHE.



VYckopenue. 3aBUCUMOCTh CKOPOCTM M IIyTH OT BPEMEHHM IPH MPSIMOJIMHEHHOM
PAaBHOYCKOPEHHOM JIBMOKEHMU. PaBHOMEpHOE NBMKEHHE MO OKpPYKHOCTH. llepuon
U yactoTa oOpanieHus. HampaBieHue CKOpOCTH TPH ABUKEHUU MO OKPY>KHOCTH.
Y cKopeHne npu paBHOMEPHOM JIBUKEHUH 110 OKPYKHOCTH.

JdeMoHCcTpanuu

Mexannueckoe JBHKeHUE. OTHOCUTENBHOCTh [BHXKEHUSA. PaBHOMeEpHOE
MpsMOJIMHEWHOE JABWKEeHUE. HepaBHOMepHOe nBuWkeHHE. PaBHOYCKOpEHHOE
MPSIMOJIMHEWHOE JBHKCHUE.

PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH.

Jlabopamopnwie pabomut

1. HccnenoBaHue paBHOYCKOPEHHOIO JBMJKEHUS Tejna 0e3 HauyalabHOU
CKOPOCTH.

2. 3akoHBbI ABMKeHUS U CHIIbI (18 1)

B3aumoneiictBus u cuiibl. Cunbel B Mexanuke. Cuna ynpyroctu. 3mepenue
U CJIOKEHHE CWJI. 3aKOH MHepuuH. MHepHuanpHbE CUCTEMBI OTCYETA W IEPBBIN
3akoH HproroHa. Bropoit 3akoH Hprorona. Macca. Cuiia TSKECTH U YCKOPEHHUE
cBoOOHOrO naaenus. Tperuit 3akoH HeroToHa. CBOMCTBA CUJl, ¢ KOTOPBIMU Te€Ja
B3aMMOJICHCTBYIOT JIpyT C JpyroM. Bec M HEBECOMOCTb. 3aKOH BCEMHUPHOTO
TArOTE€HUs. JIBM)KEHME WCKYCCTBEHHBIX CITyTHUKOB 3€MJIM M KOCMHUYECKHX
kopao6uieit. IlepBas u BTopas kocmudeckue ckopoctu. Cuibl TpeHus. Cumna TpeHHus
ckoJbxkeHus. Cuia TpeHUs MOKOS.

PeaktuBHoe nBmxkeHue. Camapa KOCMHYECKAs. npennpustus  PKI]
«IIporpeccy», MHCTUTYT aBUAIIMOHHOW U paKeTHO-KOCMUYECKOM TexHuku B CHNY.

JdemoHcTpanumn

B3aunmoneiictBue tein. SBneHne nHepuuu. 3aBUCUMOCTD CHJIBI YIIPYTOCTH OT
nedopmaru npyxuHbl. Cnoxenue cui. Bropoit 3akon Heiorona. Tpertuii 3akoH
Hriorona. CoboaHoe manenue Tten B TpyOke Hprorona. Hesecomocts. Cuia
TPEHMUSI.

Jlabopamopnwie pabomut



2. I3mepenue yckopeHust CBOOOTHOTO TIafeHUSI.

3. 3axkoHbl cOXpaHeHUs1 B MexaHuke (7 4)

Nmnynbe Tena u UMITyJIbC CUJIbI. 3aKOH COXpaHEHMS UMITyJIbca. PeakTuBHOE
IBIO>KeHUE. Mexanuueckass paborta. MomHOCTh. MexaHuueckass DSHEprus.
[ToreHnuanbHass U KUHETUYECKAs SHEPTUU. 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPTHUH.

JemoHCcTpanumn

3aKOH COXpaHEHUs UMIyJibca. PeakTuBHOE ABM)KEHUE. VI3MEHEHHE SHEPTUHN
TeNa MpHu coBeplieHun padoTel. [IpeBparienns MexaHHUeCKOW YHEPTrUH U3 OJHOU
dbopMBI B ApYTy10. 3aKOH COXPAHEHUSI SHEPTUH.

4. Mexanuueckue Koje0aHusi ¥ BOJHbI (16 1)

Mexannueckue kosiebanus. Ilepuon, yacTora M aMmIuIMTyJa KoOJeOaHUM.
MaremMatnueckui W TOPYKUHHBIM MasTHUKU. [IpeBpaienuss sHepruum Ipu
kojebanusx. CBoOOHBIC U BBIHYXACHHBIC KojeObanus. Pezonanc. Mexanuueckue
BOJIHBL. [IpomonbHbIe U TIONIepeuHble BOJHBIL. [[nuHa BoaHBI. CKOPOCTh M 4acTOTa
BOJIHBI. lcTouHuKM 3ByKa. Pacnipoctpanenue 3Byka. CKOpOCTh 3ByKa. [ pOMKOCTB,
BBICOTA U TEMOP 3BYKa.

JdemoHcTpanumn

Mexanuueckue kosiebanus. Konebanus mMaTeMaTHYECKOTO U MPYKHUHHOTO
MAsITHUKOB.

[IpeoOpazoBanre 3HEpruu Ipu KojeOaHUAX. BBIHYyXICHHBIE KOJIcOaHUSI.
Pe3onanc.

Mexannueckne BoJHBL. [lomepeyHble W TPOAOJIBHBIE BOJIHBI. 3BYKOBBIE
KoJIeOaHwusl.

VY c10BUs pacpOCTPAHEHHUS 3BYKA.

Jlabopamopnwie pabomut

3. MHUccnenoBanme 3aBUCMMOCTH TE€pUOJA M YacCTOThl  KOJeOaHMIA
MaTEMATHYECKOTO MAsITHUKA OT €r0 JJIMHBI.

5.9n1ekTpoMaruuTHoe noJie. (174)



MaruauTtHoOe noJie Toka. /[elcTBHEe MarHUTHOTO MOJIA HA MTPOBOJIHUK C TOKOM.
JlelicTBUE MArHUTHOTO TOJSI HAa PaMKy C TOKOM. OJIEKTPOU3MEPUTEIIbHbBIC
npubopsl. DieKTpoaBuraresb. JlelicTBUE MArHUTHOTO MOJS Ha JABWXKYIIUECS
3apsKEHHBIE YacTUIbI. DIeKTpoMaruuTHas nHAyKus. Onbitel @apanes. [IpaBuiio
Jlenna. Camounnaykuus. 1Ipon3BoacTBo U nepenaya 3aeKTposHepruu. ['eneparop
MEPEMEHHOTr0 TOKa. [lepemeHHbIN TOK. THUIIBI 3JIEKTPOCTAHIIMIA U UX BO3ICUCTBHUE
Ha OKpyXaruyw cpeny. Teopus MakcBemia M 3JIEKTPOMArHUTHBIE BOJIHBI.
[IpuHIMIBI PagUOCBS3H.

JemoHCcTpanumn

OnsiT Opcrena. MaruutHoe moJsie Toka. [[eliCTBHME MAarHMUTHOTO MOJIA Ha
IPOBOJIHUK C TOKOM. Y CTPOUCTBO 3JIEKTPOIBUTATEIIS.

Jlabopamopnasa paboma

4.3yuyeHue SIBICHUSA SJIEKTPOMATHUTHOW UHIYKIUU.

5.HaGnronenue CruiontHoro v TMHEHYaToro CleKTPOB UCITYCKaHUS.

6. Crpoenue aroma u aTOMHOIO siApa (14 1)

N3nyuyenne u nornoueHne ceera aromaMu. CHEKTPbl U3ITyYEHUSI U CIIEKTPbI
nornouenus. ®oronsl. Ctpoenue aroma. OnbIT Pesepdopaa: oTKpeITHE ATOMHOTO
anpa. Ilmanerapnas Mopens aroma. CTpoeHue atoMHoOro sapa. OTKpbITHE
paguoakTuBHOCTU. (CocCTaB  paJMOAKTUBHOTO M3IMydyeHUs. PalnoakTUBHbIC
MpeBpalieHusl. JHEprusi CBs3W siApa. Peakuuum nenenus u cuHrte3a. llenmnas
a/iepHasl peakuus. SAepHbId peakTop. ATOMHAsS 3JIEKTPOCTAaHUUA. Y IPaBIISIEMbIii
TEPMOSIJICPHBIN CUHTE3. BiusHue paguaiuu Ha )KUBbIE OpTaHU3MBI.

JlemoHcTpanus

Mogens onbita Pesepdopra.

Jlabopamopnasa paboma

6. V3MepeHue eCTECTBEHHOTO paJuallMOHHOTO (OHA JT03UMETPOM
7. N3yuenue aenenus sapa ypaHa mo Gororpaduu TpeKoB.

8. OueHka mnepuoaa mojdypacnaja HaxXOI[IIMXCS B BO3AYXE MHPOIYKTOB

pacriajia raza paJioHa.



7. Crpoenue u 3Boaw0uNs Beesiennoii (6 1)

Conuneunas cuctema. Connue. [lpupona ten ConHeyHO# cUCTEMBI. 3BE3IBI.

Pa3noobpasue 38€31. Cynb0bl 3BE31. ["anaktuku. [Ipoucxoxaenue BeenenHoi.

IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaToB.

B pesynbraTe uzydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSIBIICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DHU3HUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IMPUHLHUIIOB B JESITEIbHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJIbTYpPBIL;

— Ppa3BUTHE HAy4yHOH II0003HATENBPHOCTH, MHTEpEca K MCCIeI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HAHME IIEHHOCTH Oe30macHoro ooOpa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi 0O€30IacHOr0 TOBEIEHUS Ha



TpPaHCTIOPTE, Ha JIOpOraxX, C ANEKTPUUYECKUM M TETUIOBBIM O0OpPYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e — c(hopMHUpPOBAaHHOCTh HaBblka pedeKCHH, NPU3HAHHE CBOEro IIpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4yeaoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e — AaKTMBHOE Yy4YacTHE€ B PCIICHHH MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alluM, TOpoJia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY H3YyUCHHIO NMPODECCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HAa MPUMEHEHHE (PUBMYECKUX 3HAHUHN MJId pelieHus 3aJad B
0o0JIacTH OKpy’Kalolllel cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKU UX
BO3MOYKHBIX TMMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJI00ATILHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIOIIMMCSH YCJOBHAM COLHUAIBHON W NMPHUPOIHON
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPHU BHINIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTUX;

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
NS TeIIbHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIE (POPMYITHPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKY;

e — IUTAHUPOBAHWE CBOETO PA3BUTHUS B NPHOOPETEHUHM HOBBIX (HU3UUYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX IJI00QIBHEIX TTOCICACTBHUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,



KOMMYHHUKATHUBHbIE  yHUBEpCAJlbHbIE  Yy4eOHble  JCUCTBUS,  PETYyJISTUBHBIC
yYHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS
Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHMI U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJIb30BAaHUEM JETYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemieHus y4eOHOW (U3HYecKOou
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BATh BOIPOCKHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HWH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS UJIH KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:
IPUMEHATh PAa3JIUYHbIE METOJbl, MHCTPYMEHThl M 3alpoChl NpPU IOUCKE W
orOope wuH(pOpPMAIMM WU JAHHBIX C YYETOM TNPEIJIOKEHHOM Yy4eOHOMU
dbuznyeckoit 3a1a4u;
aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,
CaMOCTOSITENIbHO ~ BBIOMPATh  ONTUMAbHYIO  (HOpMYy  MpenCTaBICHHUS
uH(pOpMaIMU U WUTIOCTPUPOBAThH PEIllaeMble 33J]a4l HECIOXHBIMH CXEMaMH,
quarpaMMamu, MHOU rpadukoil 1 uX KOMOMHALUAMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



B X0Jie 00CYXKJIeHUsI yYeOHOro Marepuana, pe3yibTaToB Ja00paTOpHbIX paboT
W TIPOCKTOB 3a7aBaTh BOMPOCHI TIO CYIIECTBY OOCYXKIAaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAICJICHHBIC HA pEIIeHWE 3aJaud W TMOJJCp)KaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,

COIOCTAaBIISATh CBOM CYXKJCHHUS C CYXJICHHUSIMH APYTHX YYaCTHUKOB JIMAJIOTa,
OoOHapYy>KUBaTh Pa3IMUNE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOIHCHHOTO (PU3MYECKOTO OIbITa
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

MOHUMAaTh W MCIOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

MPUHUMATH eI COBMECTHOMN NIEATEILHOCTH, OPTaHU30BBIBATH ICUCTBUS IO €€
JOCTHXKEHUIO: PaCHpeaessIiTh PO, OOCYXKIaTh IMPOIECCHl U PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BEITIOJIHATh CBOKO YacTh Pa0OTHI, JOCTUTAs KAdEeCTBEHHOTO pe3yibTaTra Io
CBOEMY HAIIPaBJICHUIO M KOOPJAMHHPYS CBOHW JCHCTBUSA C JIPYTHMH HWICHAMHU
KOMAaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJaga B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISATh MPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX MJis
peteHust GU3NICCKUX 3HAHUM;

OpPUEHTHUPOBATbCA B  PA3JIMYHBIX  NOAXOAAX  IPUHATHS  PELICHUN
(MHAMBUAYaJIbHOE, TPUHITHE PEIICHUS B TpPYIIe, MPUHATHE PELICHUN
rpyIIon);

CaMOCTOATENIbHO COCTaBJIATh AJITOPUTM pelieHusl (U3NYECKON 3aJauu HId
IUIAaHa UCCIIEOBaHMUsI C Y4YETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUM;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHSTH IIPUYUHBl  JOCTHUKEHUS (HEeIOCTHXKEHUS) pe3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JI€ATEILHOCTh (B TOM YMKCII€ B XOJ BBINOJHEHUS
(bu3MUEeCcKOro MccneoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB,
U3MEHHUBILIUXCS CUTYallUid, yCTAHOBJICHHBIX OINOOK, BOSHUKIIIKUX TPYIHOCTEH;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHOopa WU JHUCKYCCHHU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;

npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUH (PU3MUEcKHX 3a7ad WU B
YTBEPXKIACHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 Kjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh TOHSTHS: (PU3MUECKHE U XUMHUYECKUE SIBJICHUS, HaOIIOACHHUE,
HKCIIEPUMEHT, MOJEIb, THUIIOTE3a, €IWHUIbI (U3UYECKUX BEIUYHH, aTOM,
MOJIEKyJa, arperaTHble  COCTOSIHMS ~ BemlecTBa  (TBEpAOE,  JKHUJKOE,
razoo0pa3Hoe), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACeKTOpHs, pPaBHOAEHUCTBYIOIIas cwia, jAehopMaius
(ympyrasi, TuiacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

paznuyaTth sBiaeHUS (nuddys3us, TEIIOBOE MNBM)XCHHE 4YacTHUI[ BEIIECTBA,
paBHOMEPHOE JBIKCHUE, HEPAaBHOMEPHOE JBU>KCHUE, WHEepLUs,
B3aMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBIO
BpalllCHUsI, TIEpeaada aBICHUS TBEPABIMU TEJIAMH, >KUAKOCTIMH M Ta3aMH,
aTMoc(epHOe JaBJICHHUE, TIaBaHUE Tell, TPEBPAIICHUS] MEXaHUYECKOU SHEPTHUH )
[0 ONUCAaHMID HX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIbBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUU B OKPYXKaIOIIEM
MUpE, B TOM 4YHclie (U3UYECKUE SBIICHUS B MPHUPOJE: MPUMEPHI JIBIKCHUS C
Pa3IUYHBIMH CKOPOCTSMU B JKMBOM WU HEXUBOW MPUPOJE, IEUCTBUE CHIIbI
TPEHUsI B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEpPHOTO JABJICHHUS Ha >KHWBOU
OpraHu3M, IUIaBaHUE PbIO, pblYaru B TEJ€ YeJOBEKa, MPU ITOM MEPEBOIUTH
MPAaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBONCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJIICHUS, WCIOIL3YS
dbuznyeckre BeMUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BpPEMsl, MYTh,
CKOPOCTh, CPEIHSIS CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tela, Cujia
TpEHUs, AaBieHue (TBEPIOro Tesa, >KUAKOCTH, raza), BhITAIKMBAIOIIAA CHUIIA,
MEXaHHUYeCKass paboTa, MOIIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KO3 PHUIMeHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUYECKAs] U MOTEHIUAIIbHASI SHEPTHS),
MpU OMHCAaHWUU TPABWIBHO TPAKTOBATh (DU3UYECKHUI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, MX OO0O03HAYCHUS] U EIUHUIIBI (PU3NUECKUX BEJIUYMH, HAXOIUTh
dbopMysbl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMU



BEJIMYMHAMHU, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCUMOCTEU (DU3HUECKUX
BEJIUYUH,;

XapaKTepU30BaTh CBOMCTBA TN, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys
MpaBUJia CJIOXKEHUs Cu (BI0JIb OJHOU mpsiMoit), 3akoH ['yka, 3akon Ilackas,
3aKOH Apxumeza, MpaBUJIO paBHOBECHUs pblyara (0JI0Ka), «30J0TOE MPABUIIO
MEXaHHKH, 3aKOH COXPAaHEHMS MEXAHUYECKOW JHEPIrUH, IPU OTOM J1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBATh €ro MaTeMaTU4YecKOe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallUd MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOrmyeckux
IaroB C OMopoil Ha 1—2 WU3Yy4YEHHBIX CBOMCTBAa (DUBUYECKUX SIBICHUH,
($u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIe 3a1ayd B 1—2 NEHCTBUS, UCIOJIb3YSl 3aKOHBI U (POPMYJIbI,
CBSA3bIBAIOLIME (PU3NYECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3aJaud
3aMKMChIBATh KPATKOE YCJIOBHE, NOJACTABIATh (PU3UUYECKUE BEIUYMHBI B
dopMyabl M TNPOBOAUTH PAcU€Thl, HAXOAUTh CIPABOYHBIE JaHHbIE,
HEOOXOJUMbIE JJIsl peUIeHMs 3a/lad, OLICHUBATh PEAIMCTUYHOCTD IMOJYYEHHOM
($u3nYECKOI BETNUHUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU MOMOIIU (PUIUUECKUX
METOJOB, B OIIMCAHUH HCCIIETOBAHUS BBIACISITHE IPOBEPSEMOE IPEATIOIOKEHNE
(rumoTe3y), pa3iMyaTh U HMHTEPIPETUPOBATH TMOJYYEHHBIH pE3yJNbTar,
HaXOAUTh OIIMUOKU B XOJI€ OIBITA, AENATh BBIBOJBI IO €T0 PE3YJIbTaTaM;
MIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBICHUM WM (HU3HUECKUX
CBOMCTB TeJ: (OpPMYJIMPOBATh MPOBEPSIEMbIC MPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 MPEAJIOKEHHOT0 O0OpPYJOBaHMUs, 3alUChIBaTh XOJ OMNbITa H
bopMyIHpOBaTh BHIBOIBI,

BBIMOJIHATH NMPSAMbIE MU3MEPEHUS] PACCTOSIHUSI, BPEMEHHU, Macchl Teia, 00béMa,
CWJIBl U TEMIEPATYPHI C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB,
3aMKMChIBATh IOKa3aHWsd MNpUOOPOB € YYETOM 3aJaHHOM  aOCOJIFOTHOU
MOTPEIIHOCTH U3MEPEHNN;

IPOBOAUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OAHOM (DPU3MUECKON BEIMYUHBI OT
APYrol € UCHOJIb30BAaHUEM IMPSIMBIX HM3MEpPEHUN (3aBUCHUMOCTH ITIyTH
PaBHOMEPHO ABMXKYILETOCA TEla OT BPEMEHM JBHM)KCHHUS TEJla, CHIIbI TPEHHS
CKOJIBKEHHUS OT Beca Tesa, KadecTBa OOpabOTKH TMOBEPXHOCTEM Tel u
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOAAM CONPUKOCHOBEHUS TEN, CHIIBI
YOPYTOCTH OT YAJWHEHUS TMPYKUHBI, BHITAIKUBAIONICH CHIBI OT 00BEMa
NOTPYKEHHOM YacTH TeJa W OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTU OT
IUIOTHOCTH Te€Ja, OT TIyOWHBI, HAa KOTOPYIO IMOTPYKEHO TeJo, YCIOBUU



TJIaBaHUs TeJ, YCJIOBUH pPaBHOBECHS phluara W OJIOKOB), y4acTBOBaTh B
TJIAHUPOBAHUH YUEOHOTO HWCCIEAOBAaHMS, COOMpPATh YCTAHOBKY W BBITIONHSATH
U3MEpPCHHUs, CJenys TNPEIJOKCHHOMY IUIaHy, (UKCUPOBATh PE3YIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BETUYMH B BHUJE MPEIIOKEHHBIX
Ta0IuIl U rpaUKOB, ACJIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;
MIPOBOJIUTH KOCBEHHBIC N3MEPECHUS (PU3MUECKHUX BEITUYNH (IUTOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeJia, CUJA TPEHUS! CKOJbKEHHUS, JIaBICHUE BO3/yXa,
BBITAJIKMBAIONIAS CUJIA, JEUCTBYIOIAs HA MOTPYXKEHHOE B KUIAKOCTH TEJO,
KOO (PUIIMEHT TMOJE3HOro  JCHCTBUS MPOCTBIX  MEXaHU3MOB), CIEIYs
NPEJIOKEHHOW MHCTPYKIMU: TPU  BBIOJHEHUM M3MEpPEHUN coOupath
AKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBIYUCIISITH 3HAYECHUE NCKOMOM BEJTMYUHEI;
co0oaTh MpaBujla TEXHUKH Oe€30MacHOCTU Mpu paboTe C 1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, JAUHAMOMETpP, COOOIIAIONIMEecs COCyAbl, OapoMeTp, pblyar,
MTOIBMKHBINA U HETIOIBYDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTEPU30BaTh MPUHIIUAIBI TEHCTBHUS W3YUCHHBIX MPUOOPOB M TEXHUICCKUX
YCTPOMCTB C ONMOPON HAa UX OMHUCAHUS (B TOM YHUCJIE: MOAIIUITHUKHU, YCTPOHUCTBO
BOJONIPOBO/Ia, THUAPABIMYECKHUIN IpPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HAcoC, apeoMETp), UCIOIb3Yys 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUU U
HE0O0X0IMMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCITIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MTOBCEIHEBHOM KU3HU JJIs1 00ecreueHus
0e30macHOCTH TIPU OOpaIleHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONHCTBAMH,
COXpPaHEHHS 370pOBbSi M COOIIOJICHUSI HOPM JKOJOTHYECKOTO TMOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBJISTh OTOOp MCTOYHHKOB MH(pOpMaIu B MIHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIONINXCSI 3HAHUM U ITyTEM
CpPaBHEHHUS PpAa3IMYHBIX HMCTOYHHUKOB BBIACIATH HWH(OpMaIUioo, KoTopas
SBJISIETCS MPOTUBOPEUMBOM MUJTU MOXKET OBITh HEJJOCTOBEPHOI;

WCITOJIB30BaTh TIPH BBITIOJTHCHUM YYCOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHalbl, PECYPCHI
cetu  WurepHer, BiajeTh npuéMaMU  KOHCIIEKTUPOBAHMS  TEKCTA,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIC KpAaTKUE IHChbMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB HH(POpMAINK (PU3HMUECKOTO COJICPIKAHUS, B TOM YHCIIC
myOJUYHO JeNIaTh KPATKHE COOOIIEHUS O pe3yJbTaTax MPOEKTOB WA yU4eOHBIX
WCCIIEIOBAHUM, MPU 3TOM T'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIA IMOHSITUHUHBINA
amnmapar Kypca (U3MKHu, COMPOBOXK/IATh BRICTYIJICHUE MPE3EHTAILINECH;



e TMpPHU BBHIMOJHEHUU YYEOHBIX TIPOEKTOB U WCCICIOBAHUN PACTIPEICISIThH
00s3aHHOCTH B TPYIINIE B COOTBETCTBUU C TIOCTABJICHHBIMHU 33J1a4aMU, CJICIUThH
3a BBINOJHCHHEM IUIaHA JCHCTBUM, aJeKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]I
B JICSATEIBHOCTh T'PYMIIbI, BBICTPANBATh KOMMYHUKATHBHOE B3aMMOICUCTBUE,
YYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

. WCII0JIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKCHHUE

aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAUUINYECKUE U

aMmopdHbIe Tella, HACBHIIMICHHBIM W HEHACBHIIICHHBIM I1ap, BJIIAXKHOCTH BO3AYXa,

TeMIIEpaTypa, BHYTPCHHSII DHEpPrus, TEIUIOBOM JBUTaTelb, 3JIEMEHTAPHBIN

ANEKTPUYECKUN 3apsifi, BJEKTPUUYECKOE II0JIe, MPOBOJHHUKA W JIUIJIEKTPHUKH,

MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

. paznMuath SBJICHUS (TEIUIOBOE paCIIMPEHHE M C)KaThe, Terionepeaaya,

TEIUIOBOE PpPABHOBECHE, CMAYMBAHWE, KaNWUIAPHBIE SBJICHHS, HCIIAPCHHUE,

KOHJICHCAIusl, IUIaBJIEHWE, KpucTaumM3auus  (OTBEplEBaHUE),  KHUIICHUE,

Teronepeaaya (TErIoNnpOBOHOCTb, KOHBEKITUS, U3IYUYEHUE), dIECKTpU3aLUsl Tel,

B3aUMOJICHUCTBUE 3aPsI0B, NIEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,

B3aUMOJICHCTBUE MArHWTOB, JICHCTBME MAarHUTHOTO IOJIA HA MPOBOJHUK C TOKOM,

AJIEKTPOMArHWTHAsT UHAYKIUS) O OMUCAHMI0 UX XapaKTePHBIX CBOWCTB M Ha

OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

. pacrio3HaBaTh  IPOSIBIGHHE  W3YYCHHBIX  (PU3HYECKUX  SIBJICHUM B

OKpYXalollleM MHUpe, B TOM 4Yucie (QU3NYECKHE SBICHUS B MPHUPOJE:

MOBEPXHOCTHOE HATSHKCHUE M KaMWUISIPHBIE SIBJICHHUS B MPUPOJIE, KPUCTAIBI B

npupoje, wusznydyenue CojiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,

oOpa3oBaHuE pOCHI, TyMaHa, UHEs, CHETa, dJICKTPUUECKUE SIBJICHUsS B atMocdepe,

AJIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMITU, Jpeid IMOITOCOB,

pOJIb MAarHUTHOTO TMOJA JJId >KU3HM Ha 3emJje, MOJSPHOE CHUSHUE, MPU ITOM

MEePEeBOJIUTh MPAKTUUYECKYIO 3ajlady B Yy4eOHYI0, BBIACIATh CYIIECTBEHHbIC

CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

. OTNUCKHIBATh M3YYEHHBIE CBOMCTBA TeJ M (DU3UUYECKUE SIBJICHUS, HCIOJIb3Ys

dbu3nyeckre BEIMYMHBI (TeMIieparypa, BHYTPEHHSS DSHEPrus, KOJUYECTBO

TEIUIOTHI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIoTa IUIABJICHHUS,

yAenbHas TeIUIoTa NapooOpa3oBaHUs, yjAelbHAas TEIIoTa CropaHus TOIUIUBA,

KO3(PhUIIMEHT TMOJIE3HOTO JCMCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJIbHAs

BJIAKHOCTh BO3/yXa, OJICKTPUYECKUM 3apsii, CHJIA TOKA, JJIEKTPUYECKOE

HanpsHKEHHUE, CONMPOTUBJIEHUE MPOBOJIHUKA, YAEIBHOE COIPOTUBIICHUE BEIECTBA,

paboTa ®W MOIINHOCTH DJJCKTPHUECKOTO TOKa), IPH ONHCAaHUHU IPABHIHHO

TPaKkTOBaTh (PU3NYECKUN CMBICI HCMOJIB3YyEMbIX BEJIUYMH, OOO3HAUYCHUS U



eIUHULBI (PU3MYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO
(bu3nYeCKy0 BEIMYMHY C APYTUMHU BEIHMYWHAMH, CTPOUTH TpaduKd HU3YUCHHBIX
3aBHCUMOCTEH (PU3UUECKUX BEIUUUH;

. XapaKTepu30BaTh CBOMCTBAa T, (QPU3NYECKHUE SIBICHUS M TPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEILECTBA, MPUHLHUII CYNEPHNO3ULMUUA TMOJeH (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Iy yyacTka uenu, 3akoH Jlxoynsa—JIeHna, 3akoH
COXpaHEHUs] AHEPTruu, MpPU STOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBSACHATH (PU3NUYECKHE MPOIECChl M CBOWCTBA Tell, B TOM YKCIE U B
KOHTEKCTE€ CUTyalMid NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH
IPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH 00BACHEHUE U3 1—2 TOTHYECKUX IIaroB ¢
oropoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

. pemaTh pacy€THble 3aa4u B 2—3 NEHCTBUA, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aIUChIBATh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX IS PEIICHUS
3aJauM, BbIOMpATh 3aKOHbI U (OpMysbl, HeoOXoauMbIE Uil €€ pelIeHHUs,
IPOBOAUTH PACUETHI U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3NUECKON BEIMUMHBI
C U3BECTHBIMU JaHHBIMH;

. pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MPU [OMOIIH
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEIIIOJIOKEHUE, OLICHUBATh IIPABWIBHOCTh MOPsAJKA IPOBEACHUS
VICCJIEIOBAHMSL, I€TATh BBIBOJIBI;

. MIPOBOJIUTH OMBITHI 110 HAOIIOJECHUIO (PU3HUECKUX SIBICHUN WM (QU3UUYECKUX
CBOMCTB TeJ (KamWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemImepaTypbl, CKOPOCTH IIpollecca OCTBhIBaHMSI M HarpeBaHus IpU
U3IIy4eHUH OT IIBETa H3JIydaroniedl (MOTJIONIAroNIeii) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHHSI BOJABI OT TEMIEPATYPbl JKUJAKOCTH M IUIOHNIAAM €€ IOBEPXHOCTH,
AIEKTpU3ALUs TEJI U B3aUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJEHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyalM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB,
JNEUCTBHASL MarHUTHOTO TOJIA HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh NMPOBEpPSEMBbIE
NPEANoJOKEeHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pydoBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

. BBIIIOJIHATh NPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMpPSHKEHUsI C MCIOJB30BAaHHWEM aHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;



. MIPOBOAMUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (DPM3MYECKON BETUYHHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBL, IUIOMIAAM IMOMEPEYHOr0 CEYECHHS] MU YIEIbHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOAHUK,
OT HanpsDKeHWs] Ha MPOBOJAHHUKE, MWCCIEJOBAHUE IOCIEAOBATENLHOTO H
NapaJyIeIbHOTO  COEJMHEHUH NPOBOJHUKOB): IJJAHUPOBATh HCCIIEOBAHUE,
coOupaTh YCTaHOBKY U BBIIOJIHATh MU3MEPEHUS, CIIEIysl NPEJIOKEHHOMY IUIaHY,
(buKCUpOBaTh Pe3yJIbTAThl MOJYUYEHHON 3aBUCUMOCTU B BUJE TAOJIUI] U Tpa(UKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

. IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BeIMYMH (ylenabHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPaATh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJHE€Aysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIUKCIATH 3HAYCHHE
BEJINYMHBIL;

. coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
o0opy1I0BaHUEM;
. XapaKkTepu30BaTh MPHUHIMIIBI  JCHCTBUS  W3YYCHHBIX TMPUOOPOB U

TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha WX OMHCAaHMs (B TOM 4YHUCIE: CHCTEMa
OTOIUIEHUS [JIOMOB, THUTPOMETp, HapoBas TypOHHa, aMmIepMeTp, BOJBTMETP,
CUETUMK  JJEKTPUYECKOM  SHEPIruM,  DIEKTPOOCBETUTENbHBbIE  MIPHOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IMOCTOSHHOTO TOKAa), HUCHOJb3ysl 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJIICHUH U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEpPMOMETD,
TEPMOC,  MCHUXPOMETpP, TUIPOMETP, JIBUraTtelb BHYTPEHHEr0  CrOpaHus,
AJIEKTPOCKOII,  PEOCTaT), COCTABJIATh CXEMbI  JJICKTPUYECKHX  LEeNe ¢
NIOCJIEOBAaTENbHBIM W NApAJJIENbHBIM COEIMHEHHEM 3JIEMEHTOB, pasjnyas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETEH;

. MPUBOANTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O PUMEPAX ) MPAKTHYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KWU3HU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO0 TIOBEIEHUS B
OKPYKAIOIIEU CPELE;

. OCYUIECTBJISATh MNOUCK HH(OpManuu  (HU3MYECKOTO  COJAEpkKaHUS B
HNHTepHeTe, HA OCHOBE NMEIOIIMXCA 3HAHUM U IMTyTEM CPABHEHUS JOMNOJHUTEIBHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALIMIO, KOTOpas SBJISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEIOCTOBEPHOM;



. WCIIOJB30BaTh MPU BBIMNOJHEHUH Y4YEOHBIX 3a/IaHUl HAYYHO-MOMYJSPHYIO

JUTEPATypy (PU3NYECKOro coaepIKaHus, CIPaBOYHBIE MATEPHANIBI, PECYPChI CETH

WuTepHeT, BiameTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS

uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

. co3/laBaTh COOCTBEHHBIE MHCHbMEHHBIE M KpaTKWE YCTHBIE COOOICHUS,

000011as1 nHMOPMALIKIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3NYECKOTO COJIEPKaHus, B

TOM  yuciae NyOJWYHO  TPEACTaBISATh  pPE3yJbTaTbl  MPOEKTHOM  WIIU

UCCIIE0BATENBbCKOMN NESITEIbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YYEHHbIN

NOHATUUHBIM ~ anmapar  Kypca  (U3WMKH,  CONMPOBOXKIATh  BBICTYIUICHUE

MIPE3CHTALIUEN;

. IPU  BBITOJIHCHUHM YYE€OHBIX TIPOCKTOB W WCCIEMOBAHUN (U3HUESCKUX

IPOLIECCOB  pacHpenesiATh OO0S3aHHOCTH B TIpynmne B  COOTBETCTBUU  C

MOCTaBJICHHBIMHM 3a/1a4aMH, CJEOUTh 32 BBINOJHEHUEM IUIaHA JCHUCTBUI U

KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JI€ITEIbHOCTh

TPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOCHCTBUE, MIPOSIBIISIE TOTOBHOCTD

paspeiiatb KOHMIUKTHI.

I[lnanupyembie pe3yjbTAaThl 10 OKOHYAHUIO 9 KJIaCCa OCHOBHOM IIKOJIbI
Mexanuveckue siBJIeHUSA

Buinycknuk nayuumcesn:

® pacrno3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBICHATH HAa OCHOBE HMEIOLIUXCS
3HAHUW OCHOBHBIEC CBOWMCTBA WJIM YCIIOBHS IPOTEKAHUS 3THX SBJICHUM:

® PpPaBHOMEPHOE U HEPABHOMEPHOE JBH>KEHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHIKCHUS,
CBOOOJIHOE TaJieHUE TEJl, pABHOMEPHOE JIBIKCHHUE IO OKPYKHOCTH, MHEPIIUS,
B3aMMOJICHCTBUE TEJ, PEAaKTUBHOE BIKCHHE, Tepeaada JaBiICHUS TBEPAbIMU
TeJaMM, JKUJIKOCTIMU M Ta3zaMH, arMocepHOe JaBlieHUE, IUIaBaHUE Tell,
paBHOBECHE TBEPJIBIX TEJI, UMEIOLIUX 3aKPETUICHHYIO OCh BpaIllCHHUS,
KoJiebaTenbHOE JBUKEHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® OINKCHIBATh M3YUYCHHBIC CBOMCTBA TEI M MEXAHWYECKHUE SIBIICHMS, HCIOJIb3Ys
bu3nYecKue BEIMYUHBIL: MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, MEPUO]I
oOpareHusi, Macca Teja, MJIOTHOCTh BEIIECTBa, Cuja (Cuia TSKECTH, CUja
YOPYTrOCTH, CUJia TPEHHUs ), JaBICHUE, UMIYJbC Tela, KHHETUYECKas dHEPrus,
MOTCHIIMAIbHASL DHEPTHs, MeXaHW4yeckas paboTa, MeXaHMYecKash MOIIHOCTb,
KIIJI mpu coBepiienun paboThl C UCIIOIB30BAHUEM MIPOCTOTO MEXaHU3Ma, CUJjia
TPEHUsI, aMIUTUTYy1a, IEPUOJl U YacTOTa KOoJeOaHU, JIMHA BOJIHBI U CKOPOCTh
€€ pacrnpoCTpaHEHNUS;

® MpU ONHWCAHUU TMPABWIBHO TPAKTOBATH (PUBMUECKUNA CMBICI HCIOIb3yEeMbIX
BEJIMYMH, MX OO0O3HAYEHUs] W EJUHUIIBI W3MEPEHHUs, HaXOIUTh (OPMYJIbI,
CBS3BIBAIONIUE JAHHYI (PU3WYECKYI0 BEIMYHMHY C JPYTUMH BEJIUYHHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

® AHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUUYECKUE SIBJICHUS U MPOLIECCHI, UCIOJIb3Ys




¢usznyeckue 3aKOHBI: 3aKOH COXpPAaHEHUS DSHEPIrud, 3aKOH BCEMHUPHOTO
TATOTEHUS, MPUHIUI CYNEPHO3UIUMU CUJl (HAXOXKJEHUE PABHOJEHCTBYIOLIEH
cuibl), I, IT u III 3akonbl HeloTOHA, 3aKOH cOXpaHEHUs] UMITYJibca, 3aKOH I'yka,
3akoH [lackang, 3akoH Apxumena; MNOpU 3TOM pa3auyaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;
pas3nnyaTh OCHOBHBIE MPU3HAKHU U3YYEHHBIX (PU3NYECKUX MOJIETIECH:
MaTepuajibHas TOUYKa, MHEPIUAJIbHAs CUCTEMA OTCUYETA;

® pemaTh 33aJa4M, UCTONB3Ys (PHU3MUECKHE 3aKOHBI (3aKOH COXPaHEHMs SHEPTHUH,
3aKOH BCEMHMPHOTO TATOTEHMs], IPUHIMN cyrneprno3uuuu cui, I, I u 11 3axonsl
HproToHa, 3aK0H COXpaHEHUs HMMITyJIbca, 3aKOH ['yka, 3akoH [lackais, 3akoH
Apxumena) u (GOpMyIBI, CBS3BIBAIOMAC (PU3WYECKUE BEIMYUHBI (TYTh,
CKOpPOCTh, YCKOPEHHE, Macca Tela, IIOTHOCTh BEHIECTBA, CHJIA, JABIICHHUE,
UMITYJIbC ~ T€Ja, KHAHETHUYECKas  DJHEpPrus, [MOTECHUHUAIbHAS  DHEPTHUs,
MexaHuveckas paborta, Mexanudeckas mourHocTh, KII/[ mpoctoro mexanusma,
CWJIa TPEHUs CKOJbKEHUS, KOAhOUIMEHT TPEHUus, aMIUIUTyJa, MEepUoj Hu
yacToTa KoJieOaHWM, JJIMHA BOJIHBI M CKOPOCTh €€ PAaCIpOCTPAHECHHS): Ha
OCHOBE aHajJM3a YCJIOBUS 3a/1aud 3alUChIBaThb KPATKOE YCIOBHUE, BBIIECIATH
(du3nUecKue BEITMYMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOUMBIE JJIA €€ PEIICHUS,
IPOBOJUTh pacyeTbl M OLIEHHBATh PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS
(bU3NYECKON BETUUYUHBI.

Buinycknuk noayuum ¢03M0M4CHOCHb HAYYUMBCA:

® HCIIOJb30BATh 3HAHUS O MEXAHUYECKUX SIBJICHUSAX B MOBCEIHEBHOM KU3HU IS
obecrnieyeHnss 0€30MacHOCTH MpU OOpallleHuu ¢ NpubopaMu U TEXHUUYECKUMU
yCcTpoicTBaMM, JUId  COXpPAHEHHs  370pOBbs M COOJIIOJIEHUST  HOPM
DKOJIOTUYECKOTO TOBEACHUS B OKpPYXKAIOLIEH Cpene; MPUBOAUTH INPUMEPHI
MPAKTUYECKOTO HCIOJIb30BaHUS (U3MYECKUX 3HAHUKM O MEXaHUYECKUX
SBJICHUSIX U (PU3MUECKUX 3aKOHAX; MPUMEPHI UCIIOJIb30BAHUS BO30OHOBIISIEMBIX
HMCTOYHUKOB DHEPIUH;

® SKOJOTMYECKHUX MOCIEICTBUN UCCIEAOBAHUS KOCMUYECKOTO TPOCTPAHCTB;

® pa3nuYaTh TPaHULBl MPUMEHUMOCTU (U3NYECKUX 3aKOHOB, TMOHUMATh
BceoOmMii  xapakTep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH  COXpPaHEHHUS
MEXaHUYECKON HHEPIrHM, 3aKOH COXPAHEHHS HUMITYJIbCAa, 3aKOH BCEMHPHOTO
TATOTEHUS) U OTPAHUYECHHOCTh MCIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3aKoH ['yka,
Apxumena u ap.);

® HaxXOJWTh QJICKBATHYIO TMPEIJIOKEHHOW 3amade  (U3MUECKYI0  MOJIETb,
paszpemiath MpoOJeMy KaKk Ha OCHOBE HMMEIOLIMXCS 3HAHUM MO MEXAHHUKE C
UCIIOJIb30BAaHUEM MAaTEMaTUYECKOro ammapara, Tak U MpU MOMOIIM METOJOB
OLICHKH.

TensioBblie ABJICHUSA

Buinycknuk nayuumcs:

® pacro3HaBaTh TEIUIOBLIE SIBJICHUS W OOBSICHATH Ha 0a3e MMEIOIMIMXCS 3HAHUUN
OCHOBHBIC CBOWCTBA WM YCJIOBHS TPOTEKAHWS ATUX sBICHUM: auddy3us,
U3MEHeHHEe o0bemMa Tel TpU HarpeBaHuUW  (OXJIAXACHUH), OOJbImas




C)KMMAeMOCTh Ta30B, Majas CXHUMAEMOCTh JKHIKOCTEHM ¥ TBEPABIX TEII;
TEIJIOBOE paBHOBECHE, HCITApEHNE, KOHICHCAIINS, TIaBJICHUE, KPUCTaUTH3aIus,
KHIICHUE, BJIAXHOCTh BO3JyXa, pa3IMYHbIC CIIOCOOBI  TEIIONepeaadH
(TeIIONpPOBOHOCTh, KOHBEKIUS, H3JIYYCHHE), arperaTHble  COCTOSHUS
BCIIECTBA, MOTJIOIICHUE SHEPTHH ITPH

UCIIaPCHUH YKUIKOCTH U BBIJICJICHUE €€ NPH KOHACHCAIIUU I1apa, 3aBUCHMOCTh
TEMITepaTyphbl KATICHUS OT JIaBJICHHUS,

ONMKCHIBATh W3yYCHHBIE CBOMCTBA TEI W TEIUIOBBIC SIBICHHS, WCIOIB3YS
bu3nYecKue BETUYHMHBI: KOJWYECTBO TEIUIOTHI, BHYTPEHHSS ODHEPTHS,
TEeMIlepaTypa, yaeldbHas TEIJIOEMKOCTh BEIIECTBA, yAelbHAs  TEIUIOTa
TJIaBJICHUS, YACIbHAS TEIIOTa Mapoo0pa3oBaHus, yaeabHas TETUIOTa CTOPAHMS
TOIUIMBA, KOA(G(OUIIMEHT TOJE3HOTO JEHWCTBHS TEIUIOBOIO JIBHTATENs; IPHU
ONMMCAHWM TMPAaBWIBHO TPAKTOBaTh (PU3MYECKHH CMBICI HCIOJIb3YEMbIX
BEIIMYMH, WX OOO3HAUEHUS W E€JIMHULIBI M3MEPEHHUs, HAXOIUTh (OpMYyIIHI,
CBS3BIBAIONIUE JAHHYI (PU3WYECKYI0 BEIMYHMHY C JPYTUMH BEJIUYHMHAMM,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAJIM3UPOBAaTh CBOWCTBA TEJ, TEIUJIOBBIC SIBJICHUS M TPOIECCHI, HCHOIb3YS
OCHOBHBIC TTOJIOKEHUS aTOMHO-MOJICKYJIIPHOTO YYCHHSI O CTPOCHUU BEIECTBA
Y 3aKOH COXPaHCHHUS SHEPTHUH;

pasnmuyaTh OCHOBHBIC MPHU3HAKK HM3YYEHHBIX (U3MYECCKUX MOJEICH CTPOCHHS
ra3oB, )KHJIKOCTEH U TBEPJIbIX TE,

MPUBOJUTH MPUMEPHI MPAKTHUECKOTO HCIOIb30BaHUSA (U3HUECKUX 3HAHUUA O
TEIJIOBBIX SIBJICHUSX;

peraTh 3a/1auu, UCIOJIb3Ys 3aKOH COXPAHCHHS YHEPTHUH B TETUIOBBIX MPOIIEccax
u GOpMYIBI, CBS3BIBAIONINE (PU3MUYECKHE BEIWYUHBI (KOJIMYECTBO TEIJIOTHI,
TEeMIlepaTypa, yHeldbHas TEIJIOEMKOCTh BEIIECTBA, yJIelbHAs  TEIUIOTa
TJTABJICHUS, YACIBbHAS TEIIOTa Mapoo0pa3oBaHus, yaeabHas TEIUIOTa CTOPAHHUS
TOIUIMBA, KOA(POUIMEHT TMOJIe3HOTO JCHCTBHS TEIUIOBOTO JBHUTATENs): Ha
OCHOBE aHajM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KPATKOE YCIOBHUE, BBIICIATH
bu3nUecKue BETWYUHBI, 3aKOHBI U (DOPMYJIIBI, HEOOXOUMBIE JJI €€ PEIICHUS,
MPOBOJUTh pacyeTbl U OLEHUBATh PEAIbHOCTh TMOJIYYEHHOTO 3HAYCHUS
(bU3UYIECKON BEITMYHHBI.

BbanCKHMK nojiyuum 603MOMHCHOCHIb HAYHUUMbCA.

UCIIOJIb30BaTh 3HAHMUS O TEIUIOBBIX SBJICHUSX B IOBCEJAHEBHOM >XU3HU IS
oOecrieyeHus: 0€30MacHOCTH NpHU OOpallleHUHd € MPUOOpaMU U TEXHUYECKHUMHU
yCTpOMCTBaMH, JUISI ~ COXpPAHEHWS 37I0pPOBbSI M COONIONCHUS  HOPM
IKOJIOTUYECKOTO TOBEJCHUS B OKPYXKAIOUIEH cpeae; MPUBOIUTH MPUMEPHI
DKOJIOTUYECKUX TOCIEACTBUI pabOThl ABUraTeieid BHYTPEHHETO CrOopaHus,
TEIUIOBBIX U THPOAJIEKTPOCTAHLINH;

pa3iauuaTh TpPaHUIBl TNPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, IOHMMATH
BCceoOmMii Xxapaktep (yHIaMEHTaIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH
COXpaHEHHUsI DHHEPrMM B TEIUIOBBIX Ipoleccax) ¢  OrPaHUYECHHOCTD
UCTIONIb30BaHUS YaCTHBIX 3aKOHOB;



HaxXOAWTh aJEKBATHYIO TNPEIJIOXKEHHOW 3amade  (PU3UYECKYI0 MOJEIb,
paspemate MnpoOjeMy KaKk Ha OCHOBE HUMEIOUIMXCA 3HaHMM O TEIUIOBBIX
SBJICHUSX C UCIOJIb30BAHUEM MATEMATHUECKOTO almapara, Tak 1 Mpu IOMOIIU
METOJIOB OLIEHKH.

3JICKTpI/IquKI/Ie N MAarHUTHBIC AABJICHHUA
BbINyCKHUK HAYYMTCS:

pacno3HaBaTh JJIEKTPOMAarHUTHBIE SIBIEHUS M OOBSACHATH HA OCHOBE
MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBHUSI IIPOTEKAHUSA JTHUX
SIBJICHUI:

ANEKTpU3alUsl TeEJ, B3aUMOJCUCTBUE 3apsSAO0B, JJIEKTPUYECKUH TOK M €ro
NercTBUs (TEIJIOBOE, XMMUYECKOE, MarHUTHOE), B3aMMOJICHCTBUE MArHUTOB,
AIEKTPOMArHUTHAsT WHAYKIUS, NEMCTBUE MArHUTHOTO MOJS Ha HPOBOJIHHK C
TOKOM M Ha JIBWXKYIIYIOCS 3apsDKEHHYIO YAaCTHIy, JACHCTBHE JJIEKTPUUYECKOTO
IOJISl HA 3apsKEHHYH0 YaCTHILY, JJIEKTPOMArHUTHBIE BOJIHBI, NMPSAMOJIMHENHOE
pacrpoCTpaHEHNE CBETA, OTPAKEHHUE U MPEJIOMIICHAE CBETA, JUCIIEPCHUS CBETA.
COCTAaBIISAITb  CXEMBI JJIEKTPUYECKUX LENEed C MOCIENOBATEIbHBIM U
napajuieIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0OO3HAUYEHHS
JIEMEHTOB AIEKTPUUYECKUX LENell (MCTOYHHUK TOKA, KIKY, PE3UCTOP, pPEocTar,
JaMI04Ka, aMIIepMeTp, BOJIBTMETD).

UCIIOJIb30BaTh ONTHUYECKUE CXEMBbI JJI1 MOCTPOCHUS M300paKEHUH B IIOCKOM
3epKajie ¥ coOMparolIeil TuH3eE.

ONMCBHIBATh M3YYEHHBIE CBOWCTBA TEJI M JJIEKTPOMATHUTHBIC SIBJICHUS,
UCIIONIb3Yysl (pU3MYECKHe BETUYMHBL: JJIEKTPUYECKHM 3apsn, CcHila TOKa,
DIEKTPUYECKOE HANPSIKEHUE, DJJIEKTPUYECKOE COINPOTUBIICHHUE, YACIBHOE
CONMPOTHUBJIEHUE BEIIECTBA, padOTa 3IEKTPUUYECKOTO MOJIs, MOIIHOCTh TOKa,
dokycHOE  pacCTOSHME M  ONTHYECKas  cuja  JIMH3bl,  CKOPOCTh
AJIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA; IIPU ONIMCAHUU BEPHO
TPaKTOBaTh

(¢u3nyecKuil CMBICI HCIOJIb3YEMBIX BEJIUYMH, UX OOO03HAUEHMSI M €IUHHULIBI
U3MEpPEHHUsI; HaXOOuTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (PU3HMUYECKYIO
BEJINYMHY C APYTUMH BEJIMYHHAMU.

aHAJM3UPOBATh CBOMCTBA TEJ, JJIEKTPOMAarHUTHBIE SIBJIICHUS M IIPOLIECCHI,
UCIOJNIb3Yysl (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHMsS AJIEKTPUUYECKOro 3apsja,
3akoH OMa J71s ydacTka uenu, 3akoH J[xoyns-JIeHa, 3akoH MpsSMOJIUHEMHOTO
pacIpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEJIOMJICHHS CBETA;
IIPU 3TOM pa3InyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHUECKOe
BBIPAKEHHUE.

OPUBOJUTH MPHUMEPHl MPAKTUUECKOTO HCIOJIb30BaHUSA (U3NYECKUX 3HAHUU O
AIIEKTPOMArHUTHBIX SIBJIEHUSX

peuaTh 3aJa4u, UCTIONb3ys (PU3NUYecKre 3aKOHbI (3akoH OMa JIJ1s1 y4acTKa LIeTH,
3aKkoH Jxoyis-JIeHua, 3aKk0H NpsIMOJIMHEMHOTO pacIpOCTPAHEHUs CBETA, 3aKOH
OTPa)XEHHUsI CBETAa, 3aKOH MPEJIOMJICHMsSI CBeTa) U (POPMYJIbI, CBSI3BIBAIOIIUE
¢usznyeckue  BeIMUMHBI  (CMJIa  TOKa, DJIGKTPUYECKOE  HaIpsDKEHHUeE,



AIIEKTPUYECKOE COMPOTHUBIICHUE, YACIbHOE COMPOTUBJICHHE BEIECTBa, paboTa
AIEKTPUYECKOTO MOJIsl, MOITHOCTh TOKA, (POKYCHOE PACCTOSHHUE W ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacToTa
cBera, (GOpMyabl  pacueTa  AJNEKTPUUECKOTO  COMPOTHUBJICHUS  MPHU
MOCJIEIOBATEILHOM U MapajuieIbHOM COEJIMHEHUH MPOBOJHUKOB): Ha OCHOBE
aHaJM3a yCJIOBUS 33Jla4M 3aMKMChIBATh KPATKOE YCIOBUE, BBIIEIATH (PU3NUYECKUE
BEJIMYMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOJUMBIE NJIsi €€ PEIICHHs], POBOAUTD
pacyeTbl W OLIEHMBATh PEAIBHOCTh IMOJYYEHHOrO 3HA4YeHUs (PU3HMUECKOU
BEJINYUHBL.

BuvinyckHuk noayuum 603M0M4CHOCHb HAYUUMbCA:

WCIIOJI30BaTh 3HAHUS 00 DJIIGKTPOMArHWUTHBIX SIBIICHUSX B TIOBCEIHEBHOM
KU3HU JJIs oOecriedeHrss O€30MacHOCTH MpU OOpalieHud ¢ IpudopaMu |
TEXHHYECKUMHU YCTPONCTBAMH, JIJIi COXPAHEHHS 37I0POBBS U COOTIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJACHHUS B OKpYXAlolled cpene; MPUBOAUTH MPUMEPHI
BIIUSIHUSA JICKTPOMATrHUTHBIX U3JTyYeHUH Ha )KUBbIE OPTaHU3MBbI;

paznuyaTh TpaHMIBl TMPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh
BceoOIMid xapaktep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsaa) U OTPAaHUICHHOCTh HUCIIOJIh30BaHUS YACTHBIX 3aKOHOB
(3akon Oma jy1s yuacTka 1enu, 3akoH Jxoyns-Jlenua u np.);

WCITOJIB30BaTh TMPUEMBI TMOCTPOCHUS (PUBHUECKHX MOJeTIeH, TONCKa W
(GOpMYIMPOBKH  JI0KA3aTENbCTB BBIJBUHYTBIX THUIIOTE3 U TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE AMIIUPHUUECKHU YCTAaHOBJIECHHBIX (DAKTOB;

HAaXOJUTh aJeKBaTHYI0 TNPEMJIOKCHHOM 3ajade  (PU3WYECKYyI0  MOJEb,
pazpemate mpoOiieMy Kak Ha OCHOBE HWMEIONIMXCA 3HAHWA 00
AJIEKTPOMArHUTHBIX SBJICHUSAX C UCIIOJIH30BAHUEM MaTEMaTHYECKOIoO armapara,
TaK | MPU TTIOMOIIH METOJIOB OIICHKH.

KBaHTOBBIC ABJICHUS
Boinycknuk nayuumcesa:

pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSACHITH HAa OCHOBE HUMEIOIIUXCS
3HAaHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA MPOTEKAHUS OTUX SBJICHUM:
CCTEeCTBCHHAss M WMCKYCCTBEHHas PaJMOAKTUBHOCTh, O-, - W Yy-H3Iy4YCHHS,
BO3HUKHOBEHHUE JIMHEMYATOr0 CIIEKTPa U3JTyYEHHS aTOMA;

OMMCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUSA, MCIOJB3Ys (PU3HUECKUE
BEJIMYMHBI: MAaCCOBOE YMUCIIO, 3apPsAI0BOE YUCIIO, TIEPUO]T TTOTypacaaa, SHEPrus
(GOTOHOB; TMpU ONHCAHUW MPABUIBLHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W €IUHMIIBI U3MEPEHUs; HAXOJUTh
bopMyIbl, CBS3BIBAIOIIME JIAaHHYH0 (U3UYECKYIO BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, BEIYUCIISITH 3HaUCHUE (PU3UYECKON BEIIMUUHBL;

aHAM3UPOBATh KBAHTOBBIC SIBIICHUS, WCIOIB3Yd (U3UYECKHE 3aKOHBI U
MOCTYJIATBl: 3aKOH COXPAHEHUs JHEPIUHU, 3aKOH COXPAHECHUS 3JIEKTPUYECKOTO
3apsiga, 3aKOH COXPAaHEHHS MACCOBOI0 YHMCJIA, 3aKOHOMEPHOCTH W3JIyYCHUS U
MOTJIONICHUS CBETa aTOMOM, MPU 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M €r0 MaTeMaTU4e€CKOE BhIPAKEHUE;



pa3nyaTh OCHOBHBIC IPU3HAKKM IUIAHETAPHOW MOJEIM aToOMa, HYKJIOHHOU
MOJEJIM aTOMHOTO S1pa;

IIPUBOJUTD IPUMEPBI NPOSBIICHUA B IPUPOJIE U IPAKTUUECKOTO UCIIOJIb30BaAHUS
PAaIMOaKTUBHOCTH, SIEPHBIX W TEPMOSJEPHBIX pPEAKLUHM, CIEKTPAIBHOTO
aHaJIN3a.

BuvinyckHuk noayuum 603M0M4CHOCHb HAYUUMbCA:

MCIIOJIB30BaTh MOJYYEHHBIEC 3HAHUSI B TTIOBCEIHEBHOM JKU3HU MPU OOPAICHUU C
npudopamMu U TEXHUYECKUMHU YCTPOUCTBAMH (CUETYUK MOHU3UPYIOLIUX YaCTHII,
JIO3UMETP), JUIsl COXPAHEHHS 3J0pPOBbS U COOJIIOJICHHUS] HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIOIel cpejie;

COOTHOCHUTH PHEPTHUIO CBSI3U aTOMHBIX Si7Ep € Ae(EKTOM MacChl;

NPUBOAUTH TIPUMEPHI BIUSHUS PATAOAKTUBHBIX W3IYyUCHUH HA KUBBIC
OpraHU3Mbl; MOHUMATh MPUHLUN ACHCTBUS JO3UMETpPA W pa3audyaTh YCIOBUS
€ro UCTOJIb30BaHUS;

MOHUMATh JKOJOTHYECKHE MPOOJIEeMbl, BO3HUKAIOUIME MPHU HCIOJIb30BaAHUU
ATOMHBIX DJICKTPOCTAHIIMM, M TMYTH PEHICHUS STUX MpoOJeM, MEePCHEKTUBBI
WCIIOJIb30BaHUs YIIPABISIEMOr0 TEPMOSIAEPHOTO CUHTE3A.

DJIeMeHTbl ACTPOHOMNH
Buvinycknuk nayuumces:

yKa3plBaThb Ha3BaHWsA IuIaHEeT (COJIHEYHOW CHCTEMBI; Pa3jIndaTh OCHOBHBIE
IPU3HAKU CYTOYHOTO BpallleHMs 3Be3qHOro HebOa, nBrokeHus JIynel, ConHLa u
IUIAHET OTHOCUTEIIBHO 3BE3;

IIOHUMATh pa3jIMuusg MEXKIYy TEIUOLEHTPUYECKOW U  TIE€OLEHTPUYECKOU
CUCTEMAMU MUpa.

BbanCKHMK nojiyuum 603 MOMHCHOCHLb HAYUUMbCA.

VYka3piBaTh 00IIM€ CBOWCTBA M Pa3IMyusl TUIAHET 3€MHON TPYMNIBI U TUIAHET-
TUTaHTOB,

Manbix Ted ConHedyHoW cucTteMbl W Oousbliux TuiaHeT. Ilonmp3oBaThest KapToid
3BE3JIHOT0 HeOa Mpu HAOJIIOACHUSX 3BE3/IHOTO HEDA;

paszinyaTh OCHOBHBIE XapaKTEPUCTHKU 3Be3[ (pa3mep, LIBET, TeMIleparypa)
COOTHOCHTH LIBET 3BE3/IbI C €€ TEMIIEPATYPOH;

pasnyaTh THIIOTE3bI O MPOUCXO0XkKACHUN COJIHEYHON CHCTEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HauMenoBanue pa3aesioB ) TeM (mupossIe)
n/n NMpOorpaMMeI Bcero Kourpoabuble IIpakTHyeckue P
oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubnuoreka LHOK
1.1 o - 2
VISHIEA * Hayka © TpHpoae https://m.eds00.ru/7f416194
bubnmmoreka HOK
1.2 o 2
HSIHCCIHIE BETIAHHbL https://m.eds00.ru/7f416194
bubnmmoreka HOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS httos://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Pasznen 2. [lepBoHavaibHbIE CBEIE€HUS 0 CTPOEHUH BellleCTBA
bubnuoreka HOK
2.1 C 1
TpocHie Betectsa https://m.edso00.ru/7f416194
59 JIBmkeHue W  B3aMMOJECHWCTBHE  YACTHII 2 bubmmoreka HOK
' BelIeCTBa https://m.eds00.ru/7f416194
bu6 OK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 1 htI:DsJ:I/I//Ir?g;;o.ru 78 41% 104
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubanoreka HOK
3.1 M 3
CXAHITCCKOT ABHACHIC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmotera HOK

https://m.edsoo0.ru/7f416194



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

Cuna. Bunel cun. Ilpodeccun umxenep —

33 CTPOUTEIIb, WHKEHED. [Tonyuyenue 14 bubnmnoreka HOK
' npodeccuun B ApXUTEKTYPHO - https://m.edso00.ru/7f416194
ctpoutenbHol akaaemuu CamI' TV
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 HNaBnenue. Ilepenaua naBiieHust TBEPABIMU 3 bubnmnoreka HOK
' TeJIaMHU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bubnuoTeka HOK
4.2
Jlarerite XKuAKoCTH > https://m.edso0.ru/7f416194
bubnuoreka HOK
4, A
3 TMOC(epHOE AaBICHNe 6 https://m.edso0.ru/7f416194
44 JleficTBUE XUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubnuoreka HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bubnuoreka HOK
A P
> 400Ta 1 MOIIHOCTS 3 https://m.edso0.ru/7f416194
bubnuoreka HOK
2 I1
> POCTRIE MEXQRHSMEL > https://m.eds00.ru/7f416194
bubnnoreka HOK
: M 4
>3 exafureckat Sueprit https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

8 KVIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
HaumeHoBaHue  pa3ieioB H  TeM
Ne ni/m (uudpossbie)
MpOrpamMmbl Bcero Kourpoabuble IIpakTHyeckue
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble siBJaeHHsI
bubnuoreka HOK
11 i 7 1
CTpoetiiie i CROCTBA belllecTBa https://m.edsoo.ru/7f4181ce
bubnuoreka [HOK
1.2 T 21 1 1
SIDIOBHIS HPOHECCHl https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DIIeKTpUUECKHUE 3apsiibl. 3apsiKEHHBIE Tela
U HUX  B3auMojcihcTBHe. MCTOYHHKH
2.1 3JIEKTPHUIECKOTO TOKa HcTounuk 7 3 bubmorexa HOK
' p . ' . https://m.edsoo.ru/7f4181ce
anekTpudeckol sHeprunm s Camapckoi
ob6mactu, Bomkckas I'9C umenn Jlenuna
. . bubnuoteka [HOK
2.2 [TocTOsIHHBIN ANEKTPUYECKUI TOK 20 1 2 https://m.edsoo.ru/7f4181ce
bubmmoteka [HOK
2.3 M 6 2
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubnuoreka HOK
2.4 4 1 1
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME = 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 JJeKTpOHHBbIEe (LU(PPOBHIE)
/11 4acoB pabor pabor o0pa3oBaTe/ibHbIE PeCypPChl
1 [ToBTOpEeHME 4 1 bubnuoTeka LHOK
https://m.edsoo.ru/7f4181ce
2 3aKOHBI B3aUMOJIEHCTBYS U ABVKEHUS TEI. 40 2 2 bubanoreka LHOK
https://m.edsoo.ru/7f4181ce
3 Mexannueckue KosiebaHus. 3ByK. 16 1 1 bubnuoteka HOK
https://m.edsoo.ru/7f4181ce
4 DIIeKTPOMarHuTHOE T0JIe 17 2 1 bubnuoteka HOK
https://m.edsoo.ru/7f4181ce
5) Crpoenne aroma ©  aTromMHoro  sjpa. | 14 3 1 Buborexa 1IOK
Hcnonp3oBanue SHEPTUN AaTOMHBIX SIZIEP. hitps://m.eds00.ru/7f4181ce
6 Crpoenwue u sBomonus Beenennoii. PeaktuBHoe | 6
nBuxkeHne. Camapa KOCMUYecKas. MpearnpusTHs bubnnoreka LOK
PKI{ «IIporpecc», CHUIY https://m.edsoo.ru/7f4181ce
7 IToxroroka k OI'D 5 bubmmoteka HOK
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 OBECIIEYEHMUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

.M. Ilepwimkun, A.M. NBanoB, ®usuka, 0a30BbIii 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 MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

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