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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzuka.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaraeT IpuMEpHYIO MOCaeA0BaTEILHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboyell MporpaMMbl IO Y4EOHOMY IPEIMETY .

®duzrka SBISIETCS  CUCTEMOOOPA3YyIIIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (hU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTU W
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OLECHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTeNnbHbIX oOpraHuzamnusx Poccuiickoit ®Deaepanuu, peau3yOMUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHs KaK pe3ysibTaTa H3y4eHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOM JCATEILHOCTH, CBI3aHHOW ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHue 3HAaHUM O JAUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETHLHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON AeSTEILHOCTH, CBA3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 yaca B HezAento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTOpHbIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COIEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. @u3uka u €€ poJib B IO3HAHUU OKPY/KAI0ILEro MUpa.

®uszuka — Hayka O Impupone. fBineHus npuponabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ouznueckre BenuuuHbl. M3mepeHue ¢usnueckux BelnyuH. Dusznueckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHasi cuctTemMa eIMHHII.

Kak ¢wusuka u Jpyrue ecTeCTBEHHbIE HAyKH  H3Y4yaloT  IPHUPOLIY.
EcrecTBeHHO-HAyuHBId METOJl TO3HAHMS: HAOIIOJEHUE, ITOCTAHOBKA HAYy4HOIO
BOIIPOCA, BBIABIDKEHUE THIOTE3, DKCIEPUMEHT IO MPOBEPKE THUIMOTE3, OOBSICHEHWE
HaOmomaemMoro siBieHus. Onucanue GU3NIeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuudeckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®duznueckue TpUOOPHI U Mpoleaypa MNPSIMBIX HW3MEPEHUN aHAJIOTOBBIM H
U (ppOBBIM TPUOOPOM.

Jlabopamopnuie pabomel u onvimol.

1. OmpeneneHue 1EHbI IeTEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. H3mepeHue paccTosIHUM.

3. H3mepenue o0bEMa )XKUAKOCTU U TBEPJIOTO Tea.

4. OnpeneneHue pa3MepoB MabIX TeEl.

5. M3mepeHue teMreparypsl IpH NOMOIIN KUIKOCTHOTO TEPMOMETPA U JaTUUKA
TEMIIEPATYPHI.

6. IlpoBenenue wuccneaoBaHHWs TO TMPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA
IapuKa, MyHEHHOTO0 TOPU30HTAJbHO, TeM OOJIbllle, YeM OOJIbIlIe BBICOTA
mycKa.

Pa3znea 2. IlepBoHavaibHbIe CBECHUS O CTPOCHUH BelleCTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, TOKA3bIBAIOIINE

JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBixkenne yactuil BemectBa. CBA3b  CKOPOCTH  JBIDKCHHMS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe maBwkenue, muddysus. BzaummoneilicTBue dacTwuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, >KUAKOCTEH U TBEPABIX
(kpuctammuyecknx) Ted. B3auMoCBsA3b MeEXJTy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmoaenue nuddyszuu.

3. HaOmionenue sBieHMiA, OOBSICHSIIOMUXCS MPUTSHKEHUEM WM OTTAJTKUBAHUEM

YacTHL] BEIECTBA.



Jlabopamopnwie pabomul u onvimol.
1. OreHka n1uamMeTpa aToMa METO0M PSJIOB (C UCTOJIb30BaHUEM GoTorpadmii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO TIPUTSKECHHUSL.
Paznen 3. /IBuikeHue U B3auMoieicTBHE TeJl.
Mexannueckoe JABWKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh INPU HEPAaBHOMEPHOM JABWKEHHH. Pacuér mytu wu
BPEMEHU JABUKEHHUS.
SBnenne wuHepuuu. 3aKOH UHEpUUU. BzaumopeicTBue Ten Kak MOpUYMHA
W3MEHEHHUSI CKOPOCTH ABWKEHUA Tel. Macca kak mepa MHEpPTHOCTH Tena. [ImoTHOCTh
BemecTBa. CBs3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.
Cuita Kak xapakTepucTHKa B3aumoaercTBus Ten. Cuia ynpyroctu 1 3akoH ['yka.
N3mepenne cuiibl ¢ TTOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTCHUS U CHIIA TSIKECTH.
Cuna Tsbkectm Ha JApyrux IwiaHerax. Bec tema. HeecomocTts. CrnokeHue cuil,
HAIIPaBIICHHBIX MO OJHOW mnpsMon. PaBHopelcTByromas cui. Cuia tpeHus. TpeHue
CKOJIbKEHHS M TPEHUE NOKOs. TpeHue B MPpUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOTO ABUKEHHUS Tea.
2. H3MmepeHne CKOpOCTH NPSMOJIMHENHOTO IBUKECHUS.
3. HaOmronenue siBleHUs UHEPIUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHUE Macc 0 B3aUMOAECHCTBUIO TEI.
6. CloxxeHue CHJI, HAPaBJICHHBIX 10 OJJHOW MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO BWIKEHUsS (IIapuKa B IKUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmpezneneHue cpeaHEl CKOPOCTH CKOJBXKEHUS Opycka WM IIapuka Io
HaKJIOHHOW IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (aedopmaiiun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIICHUS W yBEJNIWUYCHUs naBiieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJEHUsA Traza OT o00bEéma, Temmeparypsl. Ilepenaua paBieHUs
TBEPABIMU TENAMM, JKUAKOCTAMH M ra3zamu. 3akoH Ilackans. IlHeBMaTmueckue
MaIllMHbl. 3aBUCUMOCTb JAaBJEHUS KUIKOCTU OT TIyOuHbl. ['mapocraTudeckuii
napaaokc. Coolrraronuecs: cocysl. [ mapaBmnyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpHuMHBI CyIIeCTBOBaHUS
BO3yIIHOM o0osouku 3emnu. Onwit Toppuuemnu. M3mepenue armocdepHoro
JaBJeHUSl. 3aBUCUMOCTb aTMOC(HEPHOTO JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOpA.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.



JlelicTBHE KUAKOCTUM M ra3a Ha IOrpyKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPBHI.

Ilepemaya naBieHUsI ) KUIKOCTBIO U Ta30M.
Coo0maromuecs cocy/ibl.
['mppasnuueckui npecc.
[TposiBneHME NEUCTBUS aTMOC(EPHOTO JTABICHUS.
3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA NOTPYKEHHOM YacTH Tena U
IJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8. YcIoBHE IUIaBaHUS TEJ: IJIABAaHUE WIIM IIOIPYKEHUE TEl B 3aBUCUMOCTU OT
COOTHOILICHHUSI TUIOTHOCTEN TEJIa U JKUJIKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccrnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
YKUAJIKOCTb YaCTH Tea.
2. OmnpenesieHUE BBITAIKUABAIOLIECH CUJIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOIIECH CHIIBI, TEUCTBYIOLIECH HA TEIO B
YKUJIKOCTH, OT MACCHI TeJa.
4. OmnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOIICH  CHUJIBL,
JEUCTBYIOLEH Ha TEIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM B KUJIKOCTb
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE

€€ rpy30H0AbEMHOCTH.
Pa3znen 5. PaGoTra 1 MOIIIHOCTB. JHePrus.
Mexanuueckas padota. MOIIHOCTb.
[IpocThle MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHneHnue mpaBuiia paBHOBECHSI pblyara K 0JIOKy. «30J10TOe
npaBuwio» mMexanuku. KIIJ[ mpocteix mexanu3amoB. I[IpocTbie MexaHU3MbI B OBITY U
TEXHHKE.
Mexannueckass  3Heprus. KuHeTrnueckas W NOTEHUMAIbHAS  DHEPIUs.
[IpeBpaiienre OogHOrO BUAA MEXAHUYECKOM SHEPTMU B JPYrod. 3aKOH COXPAaHEHHS
SHEPIrUH B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomul u onvimol.
1. Omnpexenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHHH TeJla 1O
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciIOBUM PABHOBECHS pPhlUara.
N3amepenune KIIJ[ HakJTIOHHOM MJIOCKOCTH.

4. H3yuyeHHe 3aKOHA COXPaHEHUS MEXAHUYECKOM SHEPIUH.
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8 KUIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE  TOJIO)KEHUSI ~ MOJIEKYJSIPHO--KUHETUYECKOM  TEOPUU  CTPOCHUS
BellectBa. Macca W pasMepbl aTOMOB M MOJEKYJ. OmNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU.

Monenn TBEPAOrO, JKHUAKOTO W Tra3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrannumueckne u amop¢usie Tena. OObsCHEHHE CBOMCTB Ta30B, JKHJIKOCTEH U
TBEPIBIX TEJ HA OCHOBE IMOJOXKEHUH MOJIEKYJSIPHO--KUHETUUECKON TEOPHHU.
CmaumnBaHN€e U KaWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupEeHne U CKATHE.

Temneparypa. CBsA3b TeMIEPATYPhl CO CKOPOCTHIO TEILIOBOTO JIBUKEHHUS YaCTHIL.
Buaytpennss sneprusa. CriocoObl U3BMEHEHUsI BHYTPEHHEN SHEPruu: Terulonepenada u
coBepuieHHe paboThl. Buasl Temionepenayu: TEIIONPOBOJHOCTb, KOHBEKIIHS,
U3IIy4YEHUE.

KonuyectBo TemnoTsl. YjenbHas TEMIOEMKOCTh BeIIeCTBA. TerIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. [lnaBieHue u oTBepjeBaHUE
KpPUCTAJUIMYECKUX BEIIECTB. YelbHas TemuioTa IuiaBieHus. IlapooOpazoBanue u
koHaeHcanus. Hcmapenune. Kumnenuwe. VYienbHas Temiora MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxnocTs Bo3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuuner paGotel  TermnoBbix aBuratenei KIIJ[ TemnoBoro naBurarens.
TennoBble IBUTATEN U 3AIIUTA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKECHUS.

Habntronenune nuddysumn.

Habmronenue sBIeHU cMaYMBaHKS U KalMILIIPHBIX SBICHUM.
Hab6nronenue TemioBoro pacumpeHus Tedl.

N3MeHenune naBiieHMs] Ta3a NpU U3MEHEHUM OObEMa W HAarpeBaHUU WIU
OXJIQXKICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPhI.

Bunbl Tenonepenaun.

OxJtakieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

11. HabnrofgeHne KumeHusl.

12. HabnrogieHre moCcTOSTHCTBA TeMITepaTyphl MPH TIaBJICHUH.

13. Mogenu TEIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO PUTSKEHMUS.
2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOW COJIM WJIM caxapa.
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3. OnbITel MO HAOMIOACHUIO TEIMJIOBOIO PACHIMPEHMsS] Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.
4. OmnpenencHue NaBICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHHUS BO3yXa OT €ro 00béma
Y HATPEBaHMS WUJIN OXJIQXKICHHUSL.

6. IIpoBepka rumore3bl JIUHEWHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUJKOCTU B
TEPMOMETPUYECKON TPyOKE OT TEMIIEPaTyphI.

7. HabOmiomenue w3MeHEHWs BHYTPEHHEH OHEpPrMM Tella B  pe3yJbTaTe
Terionepeaayn U padboThl BHELTHUX CHUJL.

8. HccrnemoBanue sBICHUS TEIUIOOOMEHA TP CMEIIUBAHUHM XOJIOAHOW U

ropsiueu BOJIBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOThI, MOJIYYEHHOTO BOJAOW MPHU TEII00OMEHE C

HArpeThiM METAINIMYECKAM LIUJIUHIPOM.

10. OnpenesieHne yaeapHON TEINTIOEMKOCTH BELIECTBA.

11. MccnenoBanue npoliecca UCapeHusl.

12. OnpeniesieHHe OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JIbA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHHS.

Onektpuzanmss Ten. [[Ba poaa snekTpuueckux 3apsaoB. B3anmmopencTBue
3apsoKEeHHBIX Tenl. 3akoH KysoHa (3aBUCHMMOCTH CHIIBI B3aUMOJICHUCTBHS 3aps>KEHHBIX
TE€J OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSHUS MEXKTY T€JIaMH).

Onektpuueckoe tmone. Hanpspk€HHOCTh  anekTtpuyeckoro mnoisist.  [IpuHiun
CYyNEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpuyeckux 3apsmoB. DJIEMEHTAPHBIM DJIEKTPUUECKUN 3apsi.
Crpoenue atoma. IIpOBOJHUKM U JUABJIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUA CYLIECTBOBAHUS  JJIEKTPUYECKOTO  TOKA.
Uctounuku mOCTOSSHHOTO TOKa. JIeHWCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B KHUIKOCTSIX U ra3ax.

OnekTpudeckas nenb. Cumia Toka. DneKkTpuyeckoe HanpsikeHue. ConpoTUBICHUE
MPOBOAHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma sl yyacTKa LETH.
[TocnenoBaTenbHOE U MapaiIeIbHOE COCTMHEHUE TIPOBOJHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JleHna.
DNEeKTpUYEeCKUe e W MOTPEOUTENn AJIeKTpUuUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTrossHHBIE MarHUThHl. B3auMoAeHCTBUE TOCTOSSHHBIX MAarHUTOB. MarnutHoOE
nosje. MaruutHoe noje 3eMJId U €ro 3HaYeHHE I *KU3HU Ha 3emiie. OnbIT Dpcrena.
MarauTHoe 1oJje 3JIEKTPUUECKOro TOKa. [IpuMeHeHne 3JIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJABUTATEINb IOCTOSHHOTO
TOKa. lcronp30BaHuEe DIIEKTPOJABUIATENIEM B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.



OnbiTel @apajnes. SIBieHUE BIEKTPOMAarHUTHOM WHAyKIuU. IlpaBuino Jlenna.
Onextporeneparop. CrocoObl MOMyYeHUs SJIEKTPUUECKOW SHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DnekTpocTaTuyecKass UHAYKIHS.

3aKOH COXPAHEHMS JEKTPUUYECKHUX 3aPS/IO0B.

[TIpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUM TOK B KUJIKOCTH.

. 'a30BbIM paszps.

. I3aMepenue cuibl ToKka aMIepMeTpOM.

. I3aMepenue 3J1eKTpUYeCKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraT u mara3zuH cONpOTUBIICHH.

. BzanmoeicTBue NOCTOSHHBIX MArHUTOB.

. MopnenupoBaHrE HEBO3MOKHOCTH PA3JICJIEHUS TTOJFOCOB MAarHUTA.
. MopgenupoBaHUE MarHUTHBIX ITOJIEH MOCTOSHHBIX MAarHUTOB.

. OnmeIT Dpcrena.

. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHUT.

. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DIEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccrnienoBanue siBIICHUS 3JIEKTPOMATHUTHON MHAYKIIUH.

. OnbiTel Papages.

. 3aBUCHUMOCTh  HallpaBJI€HUS HMHAYKIMOHHOTO TOKAa OT YCIOBUH €ro

BO3HHUKHOBEHHUS.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

o v kW

OnpITel 1O  HAOMIONEHUIO DJIEKTpU3ALMU Tel MHAYKIMEH U 1pu

COIPUKOCHOBEHUH.
UccnegoBanne NEUCTBUS JJNEKTPUYECKOTO TOJSI HA MPOBOJAHUKU U
JIUDIICKTPUKH.

CoOopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepenne u peryaIupoBaHue CHITbI TOKA.

N3mepenne u peryaIupoBaHie HAMPSHKESHUS.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PpPe3UucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITEI, TEMOHCTPUPYIOIIUE 3aBHCHUMOCTH JJIEKTPUYECKOTO COMPOTUBIICHHUS
IPOBOJIHUKA OT €T0 JUTMHBI, IJIOMIAH MTOTIEPEYHOr0 CEYCHHS U MaTepuraa.



8. IIpoBepka TmpaBuila CIIOXKEHUS HANPSDKEHUHM TPU  IIOCJIEI0BATEIBHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuna Uil CHJIbI TOKAa IPU IAPAJUICIBHOM COCIUHEHUU
PE3UCTOPOB.

10. Onpenenenne padOTHI IEKTPUIECKOIO TOKA, HAYIIErO YepeE3 PE3UCTOP.

11. OnpeaesieHne MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. MccnenoBanve 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 JIaMIIOYKy, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenue KIIJI narpeBarens.

14. MccnenoBanme MarHMTHOIO B3aWUMOIEUCTBUSA MIOCTOSSHHBIX MarHUTOB.

15. I3ydyeHne MarHuTHOTrO IOoJIsl MOCTOSIHHBIX MarHUTOB IPU UX OOBbEAMHEHUU U
pa3ieiICHUN.

16. MccnenoBanue AENCTBHS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OWBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3AMMOJIECUCTBHS KaTYyIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIIpaBJICHUs TOKA B KaTYIIKE.

18. I3yueHue AenCTBUS MAarHUTHOT'O I10JIS HA IIPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBuraresibHONM yCTaHOBKHU.

21. OnBITBI [0 HUCCIEAOBAHUIO  SIBJICHHUS  DJICKTPOMAarHUTHOM  WHAYKIWHU:

HCCJICAOBAaHHC W3MEHCHUI 3HAUYCHUS U HaIIPpaBJICHUA HHAYKOHMOHHOI'O TOKA.
9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexanunueckoe JBHKeHHE. MarepuanbHasg Touka. Cucrema  OTCuéra.
OTHOCUTENIBHOCTh ~MEXAaHWYECKOTO JBUXKEHUS. PaBHOMEpHOE MpPAMOJMHENHOE
newxkeHue. HepaBHOMepHOe mnpsMoiiMHENHOe aBvkeHHe. CpenaHsis W MIHOBEHHas
CKOPOCTb TeJa P HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsMonuHelHoe ABukeHue. (CBoOOAHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBMXKEHHE MO OKpyxHOcTU. Ilepuon u wactota oOpalneHus.
JluneriHas v yriioBas CKOpocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

ITepsoii 3akoH Hprotona. Bropout 3axkoH HproroHa. Tperuit 3akoH HproToHA.
[IpuHUMD Cynepno3uIMy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS! CKOJIbKEHHs, cuia
TPEHMUS TTIOKOSI, APYTHUE BUJIBI TPEHUS.

Cwia TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOIHOTO
nanenusi. JIpwkenue mianer Bokpyr Comnua. IlepBasi kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHOM TOYKH. AOCOMIOTHO TBEpHOE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTu.

Nmnynec Ttena. M3menenune umnynbca. MMmyibe cuibl. 3aKOH COXpPaHEHUS
nMnynbca. PeakTuBHOE NBUKEHUE.



Mexannueckasi padoTa ¥ MOIIHOCTb. PaboTa cui TsDKEeCTH, YNpYrocTd, TPEHUS.
Ces3p  sHeprum U pabotel. lloTeHumanbHast »Heprust Tena, MMOAHATOIO HAJ
NOBEPXHOCTBIO 3eMIM. lloTeHIManbHas dHeprus Ckarod npyxuHbel. KuHeTnueckas
sHeprusg. TeopemMa O KHHETHYECKOM HHEPruu. 3aKOH COXPAHEHUS MEXAHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

A

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

HabntoieHne MexaHM4eCKOro JBMKEHHUSI Teja OTHOCUTENIBHO pPa3HbIX Tel
OTCU€Ta.

CpaBHEHHME TyTe M TPAaeKTOPU ABMKEHUS OJHOTO W TOIO JK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

W3mepeHune CKOpoCTH U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHMSL.
HccnenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO ABUKECHUS.

HaGnronenue nBM>KEHUS Tella M0 OKPYKHOCTH.

Habnrogenne MexaHMYeCKUX SIBJICHHUM, MPOUCXOMSIIUX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHMHM OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U ACUCTBYIOLIEH HAa HETO CUJIBI.
HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenada nMIrysbca Npy B3aUMOJACHCTBUY TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITYJIbCa IIPU HEYITPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa P a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HabnroneHue peakTHBHOTO JIBUKEHUS.

CoxpaHeHNe MEXaHMUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHe MEXaHUYECKOW SHEpruy NpU JABWXKEHUM Tea IMOJA ACHCTBUEM
PYKHUHBIL.

Jlabopamopnwie padbomul u onvimol.

1.

KoncrpyupoBanue TpakTa i1 pa3roHa M JaJIbHEWIIETO PaBHOMEPHOTO
JBYKEHUS TIIapUKa WIIU TEJIEKKHU.

Omnpenenenre CpeaHE CKOPOCTH CKOJIBKEHUS OPYCKa WIIH JIBIXKCHUS IIapuKa
110 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEeHHMs Tejda TIPU PaBHOYCKOPEHHOM JIBMXKEHUU IO
HAKJIOHHOM MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka rumnoTe3sl: €Cciau Mpu PaBHOYCKOPEHHOM JABMIKEHHM 0€3 HauallbHOU
CKOPOCTH MYTH OTHOCATCS KaK PsJi HEUETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIbI  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAJIBHOTO JIABJICHUS.

Onpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.



9. Omnpenenenne pabOTbl CUJIBI TPEHHS MPU PABHOMEPHOM JBUKEHUHU TeNa IO
TOPU30HTAIBHON NOBEPXHOCTH.

10. Onpenenienue  pabOThl  CUJIBI  YOPYrOoCTH TpU  MOABEME TIpy3a ¢
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXPaHEHUS SHEPIHH.

Pa3znen 9. MexannuecKune KoJie0aHUS M BOJIHBI.

Koneb6arenbnoe npmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWM: IMepuon,
4acToTa, aMIUINTyZa. MaTreMaTH4eCcKul W TPYKUHHBIA MasTHUKHU. [IpeBpaienwue
SHEPIUH MPH KOJIeOaTETbHOM JIBHXKCHHH.

3aryxaromue KoneOanus. Beinyxnennsie konebanus. Pesonanc. Mexannaeckue
BOJHBI. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonbpHbBIE U MONEepeyHble BOJIHBIL. J[nuHa
BOJIHBI M CKOPOCTb €€ pacnpoCTpaHeHHs. MeXaHW4YecKHe BOJHBI B TBEPIOM TeElE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'pomMKoCTh 3Byka M BbicOTa TOHa. OTpakeHue 3Byka. MH(pazByk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmonenue xoneGaHuil Ten mOJ JEHCTBHEM CHIIBI TSKECTHU M CHIIBI
YIOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabitoieHue BeIHYKI€HHBIX KOJIE€0aHUI U pe30HaHca.
PacnipocTpanenre npoJoabHbIX U MOTEPEYHBIX BOJIH (HAa MOJEIHN).
HabGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKN PE30HAHC.

JTa60pam0prte pabomul u onvimeol.

1. Omnpenenenre 4acTOThl U MepuoJia KoieOaHN MaTeMaTHYeCKOT0 MasgTHUKA.

2. OmnpeneneHue 4acToThl U Nieproia KojaeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnegoBaHue 3aBUCHUMOCTH TMepHOJia KOJeOAaHWW TMOABEIICEHHOTO K HUTH

rpy3a OT AJIMHbI HUTH.
4. UccnenoBanue 3aBUCMMOCTH NepHoa KojeOaHUi NPy >KMHHOTO MasiTHUKA OT
Macchl rpysa.

5. IlpoBepka He3aBUCMMOCTH Mepuojaa KojeOaHWl Tpy3a, MOJBELUICHHOIO K
HUTH, OT MacChl rpysa.

6. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb MEPUOIa KOJeOaHUN MPYyKUHHOTO
MasTHHKA OT MacChl TPy3a U )KECTKOCTH NPy KUHBI.

7. U3mepenue yckopeHust CBOOOHOTO MaCHHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTPOMArHUTHBIX BoJH. [llkana 5SMeKTpoMarHUTHBIX BOJH. Mcmonab3oBaHue
3JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H.

DnekTpoMarHuTHas npupoa csera. CKopocThs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie pabomul u onvimol.
1. M3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHHUS.

JlyueBas mozens cBera. Mcrounuku csera. lIpsaMonuueninoe pacnpocTpaHeHue
ceera. 3atMenuss Connua u Jlynel. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH mOpenomiieHHs cBera. [lonHOe BHYTpeHHee
oTpakeHue cBeTa. Vcnosib30BaHUE MOJMHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xop nyueit B muH3e. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa U
Teneckomna. ['na3 kak ontuyeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxxenune Oemoro cBera B crnektp. Onbitel  Hptorona. CrnoxkeHue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTuyecknii CBETOBOJ.

Xox mydei B coOuparonieit JInHs3e.

XoJ Iy4yelr B pacCEenBAIOILIEH JINH3E.

[Tonyuenue n300paxxeHUi ¢ MTOMOUIBIO JTUH3.

[Ipunuun aeiictBus horoanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopaens rinasa.

11. Pa3noxenue 6e10ro cBeTa B CIIEKTP.

12. [lonyyenue 6enoro cBeTa NpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIJia OTPAXEHUS CBETOBOrO Jiydya OT YIJia

NaJCHUS.

2. M3yueHune xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccrnenoBanue 3aBUCMMOCTH yria MPEIOMJIEHUS CBETOBOTO Jydya OT yria

naZieHus] Ha TPAHUILE «BO3IYX—CTEKIION.
4. TlonydyeHnue n3o0paxeHHil ¢ TOMOIIbIO COOMPAIOILEH JINH3HI.
Omnpenenenre (OKYCHOTO PACCTOSHUS W ONTUYECKOW CHIIBI COOMpArOIIeiH
JIUH3BI.

6. OmNbITHI MO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

7. OmbITBI TIO0 BOCHPUATHIO IIBETAa MNPEIAMETOB MpU WX HAOIIOJACHUU Yepe3
IIBETOBbIE (DUITHTPHI.

Pa3nen 12. KBaHTOBBIE IBJICHHUS.

Onwitel Pesepdopna u mmanerapHas mojaenb aroma. Mojenbs atoma bopa.
Hcnyckanue u nornouieHue cBera atoMoM. KBaHTbI. JInHEHYaThIe CIEKTPBI.
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PannoaktuBHOCTh. AJjb(a-, O6era- W ramma-uziaydeHus. CTpoeHHUE aTOMHOIO
anpa. HykionHass Mozaens aToMHOTO sifpa. M3otonsl. PainoakTuBHbBIE MPEBPAILLICHMUS.
Ilepuon nostypacmajia aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsiJOBOIO M MAacCOBOIO YHCEN.
DHeprusi CBsI3U aTOMHBIX sifiep. CBsA3b MacChl U 3HEpruu. Peakiuu cuHTe3a U JIeeHus
anep. Ucrounuku 3eprun CosHIa U 3BE3.

AnepHas osHepreTtuka. JleWCTBUS paAMOAKTUBHBIX W3IYYEHUN HAa IKUBbIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3ITYyUYEHHUS ¥ TOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TyUYECHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U POTYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HabnrogeHue CIUIONIHBIX U JIMHEWYATBHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE YHEPTUM YACTHUIIBI IO TOPMO3HOMY MYTH

(o goTorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpHUTEIBbHO-00001AIOIINIT MOYJIb.

[ToBTOpUTENHEHO--0000IAIOMIUN MOTYJIb MPEIHA3HAYEH JJIsI CUCTEeMaTU3allud U
000011IeHNs TPEIMETHOTO COAEPKAHUS U OMbITA I TEIHLHOCTH, TPUOOPETEHHOTO MpU
M3YyYeHHM BCEro Kypca (U3MKH, a Takke ISl TOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMeHy I0 (U3UKe IS OOydYarolIuXCs, BBIOPABIIUX JTOT
y4eOHBII MpeaMer.

[Ipy m3yyeHUM HAHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUBI
NEATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOECTICUMBACTCS TOCTUKEHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pPE3yJIbTaTOB  OOyYeHHUS, dbopmupyeTtcs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOEHHUE HAYYHBIX METOAOB HCCIEIOBAHUS
SBJICHUM TIPUPOJbI M TEXHUKH, OBJAJCHUE YMEHHUSIMHU OOBACHITh (PU3NUECKHE
SIBJICHUS, IPUMEHSIS MOJyYCHHBIC 3HAHMS, PelIaTh 3a/1a4ud, B TOM YHCJIE KaueCTBEHHBIE
U DKCTIEpUMEHTAJIbHBIC.

[TpyHIMNMATBEHO AEATEILHOCTHBIM XapakTep JaHHOrO paszjena pealn3yercs 3a
C4€T TOTO, YTO OOYJArOIINECS BHITIONHSIOT 3aaHMsI, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBSICHATH (U3UUYECKUE
SIBJICHUS B OKPY’KarOLIEH IIPUPOAE U ITIOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METOJAbl MCCIICIOBAHUS (PU3MUECKUX SIBJICHHM, B TOM
Yyucye AJsl IPOBEPKU TUIOTE3 U MOITYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBHI HamOoJiee BAXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAlpUMeEp, NPAKTUYECKOTO HCIOIb30BAHUS PA3JIUYHBIX HMCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA NPEBPALICHUS M COXPAHEHHs BCEX HM3BECTHBIX BHUJOB
SHEPruu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA HIPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyenne pu3mku Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHs HAMpaBICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate m3ydeHuss pU3NKM Ha YPOBHE OCHOBHOTO OOIETO O0Opa3oBaHUS y
oOyuaromerocst 0yayT cOpMUPOBAHbI CIIEAYIONINE IUYHOCTHBIE PE3YIbTAThI B YACTH:

e 1) maTpMOTHYECKOIr0 BOCIUTAHMS:

e — IPOSBJICHUE HMHTEpPECA K MCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCUMCKOU
buznueckoil HayKu;

e — IICHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e — IOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX IEHUH OOILIECTBEHHO 3HAUMMBIX U
TUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKCHHM
busuKy;

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JIEATEIBHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMS:

e — BOCHPUATHE H3CTETHUYECKUX KadyecTB (PU3UYECKON HAyKu: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MTO3HAHUS:

e — OCO3HAHHE IIEHHOCTH (M3MUYECKOM HAYKH KaK MOITHOTO WHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENILIEW COCTABIISIIOLIECH KyJIbTYPHI;

e — Dpa3BUTHE HAy4YHOM JIFOOO3HATEIILHOCTH, HHTEpEca K HCCIIEeI0BATEIbCKON
JESITEIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbI 310POBbSl M IMOLMOHAJIBHOI0 0JIArONOJIYYHSsI:

e — OCO3HaHME LEHHOCTM Oe3omacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XHOCTH TMpaBuUJ 0OE€30MacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JOpOrax, € DJJIEKTPUYECKUM M TEIJIOBBIM O00OpYJOBaHHUEM B
JIOMAITHUX yCJIOBUSIX;

e — chOpMHUPOBAHHOCTb HaBbIKa peduiekcuu, NMpU3HAHKUE CBOETO IIpaBa HA OUIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e — QaKTHBHOE Yy4YacTHE B pEIICHWW MPAKTHUYECKHX 3amad (B paMKax CeMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HaIPaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

e — UHTEpEeC K IPAKTHUECKOMY U3YUEHHIO MPO(ECCHil, CBA3AHHBIX C (PU3UKOIL;

e 7)3K0JOrHY€ECKOr0 BOCIIMTAHUA:

e — OpPHEHTAalLMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUU ISl pelieHus 3a1a4d B 00JacTH
OKpYyXarolel cpefpl, IJAaHUPOBAHUS TOCTYNKOB U OIEHKA HMX BO3MOKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPE.IbI;



— OCO3HaHuE TJI00aTBLHOTO XapaKTepa OSKOJOIHYCCKHUX HpO6JIeM u HYTCI\/'I nx

peuieHus;
e 8) azanTanum K M3MEHAIOLIUMCH YCJIOBUAM COLMAIBLHON M IPUPOAHON Cpelbl:
e — MOTPEOHOCTHh BO B3aMMOJECHCTBUM IPU BBINOJIHEHUU HMCCIEIOBAHUN U MPOEKTOB

(u3nYECKOIl HAalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;
e — IOBBIIIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIBHOCTD;

e — MOTpPeOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHWW, B TOM 4YHCIE (HOPMYIHPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHME Ne(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e — IUTAHUPOBAHME CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUMH;

e — CTpEMJICHHE aHAJIU3UPOBATh U BBIBISATH B3aMMOCBSI3U MPUPOABI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLICHKA CBOUX JICUCTBUM C YUYETOM BIHSHUA Ha OKPYKAIOILIYIO CPENY, BO3ZMOKHBIX
r1100aJbHBIX MOCIEICTBUH.

METAINPEIMETHBIE PE3YJIBTATDBI

B pesynbraTe ocBOeHHS mporpaMmbl MO (U3MKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocss OyayT  chOpMUpPOBaHbBI  MeTampeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIbHbIC yHUBEpCAIbHBbIC Y4eOHBbIE ICHCTBUS,
KOMMYHUKATUBHbBIC yHUBEpCAIbHbBIC y4eOHbIe NeNCTBUA, pEryJsTUBHbBIC
YHUBEpCaJIbHbIC YUCOHbBIC TCHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBM:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(PHUKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPacCMATPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHUSIM;

e BBISBJSITH TMPUYUHHO--CJICICTBCHHBIC CBSI3M TP HW3YUYEHUH (PU3UUECKUX
SIBJICHUA W TIPOIIECCOB, J€JaTh BBIBOJBI C HCIIOJIH30BAHUEM EIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUCHHM, BBIJBHTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,

e CaMOCTOSITEILHO BBIOMpATh CMOCOO pelieHus y4ueOHOUW (U3MUECKO 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIIECHUS, BEIOOP HAMOOJEE MOIXOIAIIETO
C Y4€TOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHECR).

Bba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

e HCIOJb30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;

e TMPOBOJWUTH MO CAMOCTOSITEIPHO COCTAaBJICHHOMY IUIAHY OTBIT, HECIOXKHBII
bu3HUecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;



OIICHWBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAITUIO, TIOTYyUYECHHYIO B
XO0JI€ UCCIIEIOBAHUS NN DKCIIEPUMEHTA;

CaMOCTOSATENbHO (POpMyNIMpOBaTh OOOOIIEHUST W BBIBOABI MO pe3yJbTaTaM
MIPOBEAEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (DU3UUECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEIINONIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ uHpopmanueii:

NPUMEHSATh Pa3JIMYHbIE METOJNbI, WHCTPYMEHTHl U 3ampOChl MpPHU IOHCKE H
orOope uHGMOpPMALMM WM JaHHBIX C YYETOM MPEIJIOKEHHONW y4eOHOM
du3ugeckoil 3anaun;

aHaM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJOB U (HOPM MpEICTaBICHHS;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTHUMaIbHYI0  (opMy  TpenCcTaBICHUS
MHPOpMaAIMU M WUIIOCTPUPOBATH PEIIaeMble 3a/ladyll HECJIOKHBIMH CXEMaMH,
auarpaMMamMu, HHOU rpaduKkoi 1 ©X KOMOMHALIUAMHU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

B X0j/ie OOCYXXJIeHHUsd Y4eOHOro mMaTepuasa, pe3ysbTaToB Ja0OpaTOPHBIX padOT
W TIPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXXJaeMOW TEMbl U
BbICKA3bIBaTh WJEH, HALEJICHHbIE Ha pEUIeHHE 3aJauyd U IOJJIep)KaHue
0J1aroXxenare’abHOCTH OOIIECHNUS;

COTIOCTABJIATh CBOU CYXKJCHHUS C CYXACHUSMHU JIPYTHMX YYaCTHHUKOB JHAJOra,
OOHaApYXUBATh Pa3INIKME U CXOACTBO MO3UIIHIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3yIbTAaThl BBITOJHEHHOTO (PU3MUECKOTO OINbITa
(3KCTIepuMEHTa, UCCIIEeI0OBaHUS, IPOEKTA);

MOHMMATh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBUAYATbHOMN
pabOThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIeMBbI;

OPUHHUMATh LI€TTM COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBATh JACHCTBUS MO €€
JOCTHMKEHHUIO: PpacCHpelessiTh PO, OOCYXIaTh MpOLECChl U  Pe3ybTaTbl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITMIOJTHATH CBOIO YacTh pPadOThI, JOCTUTAas KAYECTBEHHOTO pe3yibTaTa IIo
CBOEMY HAINpPaBJICHUIO W KOOPIWHUPYS CBOU JCUCTBUSA C APYTHUMH UYJICHAMH
KOMaH/Ibl;

OLICHMBAaTh KaueCTBO CBOET0 BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO CPOPMYTMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSL.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1eliCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOMIMX s
peuieHus GU3nUecKux 3HaHU,



OpPHUEHTHUPOBAThCS B  PA3JIMYHBIX  TOAXOJAaX  MNPUHATHAS  PEIICHUHN
(MHIMBUYyallbHOE, TIPUHATHE pEUICHWs B TPyINNe, MPUHATHE pPEIICHUH
TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh QJITOPUTM penieHus (HU3MIECKOW 3amavd WA
IJIaHa HCCIIEOBAaHUs C Y4YETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjiaraeéMble BApUaHTHI PEIICHUH;

7eNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JaBaTh aJICKBaTHYIO OIIEHKY CUTYaIlMH U MpeaJiarath MJiaH €€ U3MECHECHHUS;
OOBSICHATD MIPUYHHBI JTOCTUKECHUS (HEeAOCTMXKEHUS) pe3yIbTaTOB
NEeSITeIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YKCII€ B XOJ BBINOJHEHUSA
(U3UYECKOr0 UCCIICIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBHCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM;

CTaBUTH ce0s HA MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WM JIUCKYCCUM Ha
HAay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHUKY APYIroro;

MpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelieHud (U3NYECKUX 3ajad Wi B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE YKe MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

3a kypc oOyueHus /-9 kJjacc TpeJAMETHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

WCTIONB30BaTh TMOHATUS: (U3UYECKHE M XUMHUYECKUE SIBJICHUS, HaOJIOJICHHUE,
AKCIEPUMEHT, MOJIeNlb, TUIMOTE3a, CIUHMIBI (U3NYECKUX BEJIUYUH, aTOM,
MOJIEKyJa, arperatHble  COCTOSIHMA  BellectBa  (TBEpHOE,  JKUJKOE,
razoo0pa3Hoe), MEXaHWYECKOe JBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOACUCTBYIOIIAs Ccuia, Jedopmarus
(ynpyrasi, iacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/bI,

paznmuuath siBaeHus (nuddysusi, TEMIoBOE IBHXKEHUE YacTHUI[ BEIECTBa,
paBHOMEPHOE JBU)KCHUE, HEPAaBHOMEPHOE JBUKECHHUE, WHEpLHs,
B3aMMO/JICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OChIO
BpallleHus], Mepeaada JIaBJICHUST TBEPIABIMU TeJaMH, >KUJIKOCTIMU M Ta3aMu,
aTMoc(epHoe J1aBJIeHHE, TUIaBAHUE TEJI, IPEBPAIICHHUS MEXaHUUECKON YHEPTUH )
MO0 ONUCAHUID HX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SBIICHUN B OKPY>KAIOIIEM
MHUpe, B TOM 4YHCJIe (PU3UYECKUE SBJICHUS B MPUPOJAC: MPUMEPHI JIBMKCHUS C
PA3JIMYHBIMUA CKOPOCTSIMU B KHWBOM W HEXKHUBOW NPUPOJIE, NECHCTBUE CHIIbI
TPEHUsSI B MPUPOJE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO MABJICHHS Ha >KHBOU
OpraHu3M, TUIaBaHWE PBIO, phIUArd B TEJE€ YEIOBEKa, IMPU ATOM NEPEBOIUTH
MPAaKTUYECKYI0 3a7adyy B YueOHYI, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) HU3NYECKUX SBICHUM;



OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel M (U3UYECKUE SBJICHHS, HCIOJbB3YS
dusnueckue BeIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEAHsIsi CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TSKECTH, BEC Teja, CHIIa
TpeHus, JaBjeHUE (TBEPAOIrO Tena, XKUAKOCTH, ra3a), BHITAIKHUBAIOLIAS CHJIA,
MexaHu4ecKas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO PUImeHT
MOJIE3HOTO JIEUCTBHSI MEXAaHU3MOB, KUHETUYECKAsl Y MOTEHLIUATbHAS SHEPTHS),
OpU ONUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKHUM CMBICH HCIOIb3YEMBIX
BEIIMYMH, WX OOO3HAYCHHMS M CIAWHHIBI (U3UICCKUX BEIUYHH, HAXOJIHTH
dbopMyIIBI, CBS3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTUMHA
BEIIMYMHAMH, CTPOUTh TPaPUKA W3YYEHHBIX 3aBUCUMOCTEH (U3HMUECCKUX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBJICHUS U MPOIECCHI, UCTIOIb3YS
MpaBUJia CJIOXKEHUs cui (BI0JIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackais,
3aKOH ApXxumesa, MpaBuiIo paBHOBecHUsl pbluara (OJI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAaHECHHMS MEXAHUYECKOM SHEPrud, MHpH STOM J1aBaTh
CJIOBECHYIO (OpPMYJMPOBKY 3aKOHA M 3allMChIBaTh €ro MaTeMaTHU4ecKoe
BBIPAKEHUE;

OOBSICHATH (PU3NUECKHUE SBJICHUS, MTPOIIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTHYECKUX
miaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3HUECKUX SIBICHHM,
(U3HUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7ayd B 1—2 AEMCTBUS, UCHOJIB3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3UYECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCIOBHUE, TMOJACTABIATh (DU3NYECKHUE BEJIMYMUHBI B
dbopMyabl M TPOBOAUTH  PAcU€Thl, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOOXOJIUMBIC JJIsl PEIICHUs 3a/1ay, OIEHUBATh PEATUCTUYHOCTh MOJYyYCHHOU
(br3UYECKON BEJIMUUHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIMTH MPU MOMOIIU (HUIUIECKUX
METOJ0B, B OMMCAHWUU WCCIIEIOBAHUS BBIACISTH IPOBEPSIEMOE MPEANOIOKEHUE
(rumoTesy), pa3nMuaTh W HMHTEPIPETHUPOBATH TOJYUYCHHBIA pe3ysbTar,
HaXOJIUTh OIIUOKHU B XOJI€ OIBITA, JACJIaTh BHIBOBI I10 €r0 pe3yJibTaTaMm;
MPOBOJIUTH OMNBITHI MO HAOIIOJCHUIO (PU3UYECKUX SBJICHUN WU (PU3MUIECKUX
CBOMCTB Tell: (OpMyJIMPOBATH TIPOBEPSEMBIC MPEANOJIOKEHHS, COOMpaTh
YCTAHOBKY W3 TMPEAJIOKEHHOTO O0OpYIOBaHHWsA, 3alMChIBATH XOJ[ OMNBITA U
bopMyIMpOBaThH BHIBOJIHI;

BBITIOJTHATH TMPSMbIC U3MEPEHUSI PACCTOSIHUSI, BPEMEHHM, MacChl Tejla, 00bhEMa,
CUJIBI U TEMIIEpPaTyphl ¢ UCIIOIB30BAHUEM aHAJIOTOBBIX U IUGPOBBIX TPUOOPOB,
3aMuChIBaTh TOKa3aHWs NPUOOPOB ¢ YYETOM 3aJaHHOM  aOCONFOTHOM
MOTPEMTHOCTHA U3MEPEHUN;

IPOBOJUTH HCCIEAOBAHME 3aBUCHUMOCTH OJHOW (PU3MYECKOW BEIUYUHBI OT
IpYro ¢ MCHOJIb30BAaHUEM MPAMBIX HM3MEPEHUN (3aBUCUMOCTH TYTH
PAaBHOMEPHO JABUXKYIIETOCA Tejla OT BPEMEHM JBHXKEHUSI Tella, CHJIbl TPEHHS



CKOJRKEHHS OT Beca Tela, KadecTBa OOpabOTKH TOBEPXHOCTEW Tel u
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAM CONPUKOCHOBEHUS TEN, CHUJIbI
YOPYroCTU OT YIJWHEHUS TMPYKUHbI, BBITAIKUBAIONIEH CHIIBI OT 00bEMa
MOTPY>KEHHOW YacTH TeJa M OT IUIOTHOCTH KUJKOCTU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU T€Ja, OT TIyOMHBI, HAa KOTOPYHK IOIPYKEHO TEJI0, YCIOBHUMU
IUTaBaHUsl TeJ, YCJIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU YUYEOHOTO HCCIEAOBaHMs, COOUPATh YCTAaHOBKY M BBINOJHATH
U3MEPCHUsI, CIeAys NPEIIOKCHHOMY IUIaHy, (UKCHPOBATh pEe3yJIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIWYUH B BHUAC TNPEITIOKCHHBIX
Tabmui 1 rpaduKOB, JEIaTh BBIBOJIBI 10 PE3YJIBTATaM HCCICIOBAHUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH (IJIOTHOCTh BEILIECTBA
KUJAKOCTH U TBEPIOrO TeNa, CUJIa TPEHMsI CKOJIbKEHHUs, JABJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAsl CUjia, JEUCTBYIOIIAs HA MOTPYXKEHHOE B KUAKOCTH TEJO,
KO3(QQGUIIMEHT TOJIE3HOTO  JIEUCTBUA  MPOCTBIX  MEXaHU3MOB), CIEAyS
NPEAJIOKEHHOW HHCTPYKIMU: TPU  BBIIOJIHEHUH UW3MEpPEHUN CcoOupath
AKCIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIYUCIISATH 3HAYEHNE NCKOMOI BEJTUYUHBI;
coO0/IaTh MpaBUJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIBI JEUCTBUS MTPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTMHAMOMETpP, COOOMIAIONIUECS COCY/Abl, OapoMeTp, phlyar,
MOJIBMDKHBIN U HEMOJIBMXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTb;

XapaKTeprU30BaTh MPUHIUIIBI ICUCTBUS W3YUYECHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOPOI HAa UX ONMUCAHUS (B TOM YHCIIE: MTOAIIMITHUKY, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKUI MpPEecC, MAHOMETpP, BBICOTOMEpP, MOPIIHEBOM
HAcoOC, apeoMETp), UCIIOIb3ys 3HAHUA O CBOMCTBaX (PUM3MUECKUX SBICHUHM U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHI (HAXOIUTh MH(POPMALUIO O MPUMEPAX) MPAKTUYECKOIO
WCTIOJB30BaHUs (PM3UYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JJIsl 00ECIIeUeHUs
06e30macHOCTH TIPH 0OpaIleHUH C MPUOOPAMU U TEXHUYECKUMU yCTPONUCTBAMH,
COXpaHEHUsI 37I0POBbS M COOJIIOJCHHUS HOPM DKOJOTHYECKOTO MOBEACHUS B
OKPYIKaroIIEH CpeE;

OCYIIECTBIIATH OTOOP MCTOYHUKOB MH(pOpMalnuu B MIHTepHETEe B COOTBETCTBUU
C 3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE HMMEIOUIUXCS 3HAHUU U MyTEM
CpPaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIACHATH WH(MOpMaIuioo, KoTopas
SIBJISICTCS] IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPH BBIMOJHEHUM YYE€OHBIX 3aJaHUN HAy4YHO--TIOMYJIIPHYIO
auTeparypy (GU3HMYECKOro COJACpP)KAHMS, CIPABOUYHBIC MaTepHasbl, PECYpChI
cetu  UWurtepHer, BiaAgeTh nOpuéMaMM  KOHCHEKTHUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3qaBaTh COOCTBEHHBIC KpaTKHE IHUCbMEHHBIE W YCTHBIE COOOINCHMS Ha
OCHOBE 2—3 UCTOYHUKOB UHGOPMALIMK (PU3UUECKOTO COJEPKAHMS, B TOM YHCIIE
nyOJUYHO AeNiaTh KpaTKUe COOOIIEHUS O pe3yJibTaTax MPOEKTOB WM y4eOHBIX



WCCIIEOBAHNUM, IIPU 3TOM T'PAMOTHO MCIOJIb30BATH W3YyYEHHBIM IMOHATUMHBIN
ammapar Kypca (pU3uKu, COPOBOXK/IaTh BRICTYILICHUE MPE3EHTAIINECH;

Py BBINIOJIHEHUW Y4YE€OHBIX TIPOCKTOB U UCCJIEAOBAHUM pacrpenessiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIICHHBIMU 33J]a4aMU, CIEAUTH
3a BEIIIOJIHCHHUEM IIIaHA JCHCTBHUM, aJeKBaTHO OIICHHBATH COOCTBEHHBIN BKJIa[
B JICSTEIBHOCTh TPYMIbI, BBICTPANBATh KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE,
YUYUTBHIBas MHEHUE OKPYIKAIOIIMX.

HCMOJIb30BaTh MOHSATHS: MAacca W pasMepbl MOJIEKYJ, TEIUIOBOE JBUKECHHUE
aTOMOB W MOJIEKYJI, arperatHbleé COCTOSHUSI BEIIECTBA, KPUCTALUIMYECKUE U
amop(HBIC Tena, HACBHIIICHHBIH W HEHACHIIIICHHBIA Map, BIAXXHOCTh BO3yXa,
TeMIeparypa, BHYTPEHHSII HHEPrus, TEIIOBOM JBHUTaTElb, SJIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsll, DJICKTPUUECKOE I0Jie, MPOBOJHUKH W JUAJICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pazinuath SBJICHUS (TEIUIOBOE paclIMpeHHe U CxkaTue, Temionepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAYMBAHUE, KANWJUIAPHBIE SBJICHUS, HCIApPEHHUE,
KOHJICHCAIUs, IUIABJICHUE, KpUCTAIM3aIusa (OTBEpJICBaHUE), KHUIICHHUE,
Terionepeaadya (TEIUIONPOBOAHOCTb, KOHBEKIIUS, H3JIyUYEHHUE), DJICKTPU3AIUS
T€JI, B3aUMOJICVCTBHUE 3apsifiOB, NEUCTBUSL DJICKTPUUECKOIO TOKA, KOPOTKOE
3aMblKaHHE, B3aMMOJCHCTBHE MArHUTOB, ACWCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, OJJEKTPOMAarHWTHasE HWHIYKIHWS) IO ONHUCAHUIO HX
XapaKTEPHBbIX CBOWCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
(u3HUecKoe SABICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUECKUX SBJICHUN B OKPYNKAIOIIEM
MHUpE, B TOM uHcCie (U3UYECKUE SBICHUS B TMPUPOJC: MOBEPXHOCTHOE
HaTsDKEHUE W KalMWULIPHBIE SIBICHUS B MPUPOJIE, KPUCTAUIBl B MPHUPOJE,
usnydenue CoJllHIIa, 3amMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE
pOChI, TyMmaHa, WHEs, CHera, »JJICKTpUYECKHE SBJICHUS B arMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIU, APeid MOTIOCOB,
pOJIb MarHWTHOTO TOJIA ISl KM3HM Ha 3eMJie, MOJISIPHOE CUSTHUE, TIPU ITOM
MEePEBOJUTh TPAKTUUECKYIO0 3ajlady B Yy4YeOHYIO, BBIJICIIATH CYIIICCTBCHHBIC
cBolcTBa (TIpU3HAKK) (DU3UIECKUX SBICHUM;

OTNUCHIBATh HM3YYEHHBIE CBOWCTBA Tel M (U3NUECKUE SIBJICHUSA, HCIOJB3YS
dbu3uyeckre BEIMYMHBI (TEMIlepaTrypa, BHYTPEHHSS DSHEPrusi, KOJUYECTBO
TEIUIOTHI, YJEJbHAs TEIUIOEMKOCTh BELIECTBA, yJEJbHAs TEIUIOTa ILUIABJICHUS,
yJeNbHAsl TEIJIOTa MapooOpa30BaHus, yIeibHAs TEIJIOTa CTOpaHHs TOTUIMBA,
KOO(PPUIIMEHT TMOJe3HOTO JCHCTBUSI TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAs
BJIAJXHOCTh BO3/yXa, OJCKTPUUECKUM 3apsll, CHJIA TOKA, DJJIEKTPUUYECKOE
HanpspKEHUE, CONMPOTUBIICHUE  TPOBOJHUKA, YJIEIBHOE  COIMPOTHUBIICHUE
BEIIECTBA, paboTa M MOIIHOCTh JJESKTPHYECKOIO TOKa), IPH OIHUCAHUH
MPaBUJIBLHO TPAaKTOBaTh (DU3UYECKUHA CMBICT HCIOJIb3YeMbIX BEIWYHH,
0003HaYeHUsT W €AUHUIBI (PU3MYECKUX BEJIUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (DU3WYECKYH0 BEJIMYMHY C JAPYTUMU BEIMYMHAMU,
CTPOUTH TpaUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIC  TIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU  CTPOECHHUS
BEILIECTBA, NMPUHIIMI CYMEPIO3UIINH TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHusl 3apsna, 3akoH Oma mis yyacTka 1enu, 3akoH Jlxoyns—JleHia,
3aKOH COXPAaHCHUS DHEPTUH, MPU ITOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMChIBATh €EM0 MATEMATUUYECKOE BBIPAKEHUE;

0OBSICHATH (PHM3UYECKHE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YKCJIC U B KOHTEKCTE
CUTyalun MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
MIPUYUHHO-CJICJICTBEHHbIC CBSI3U, CTPOUTHh OOBSCHEHUE U3 1—2 JOTrHYeCcKux
oiaroB ¢ Omnopod Ha 1—2 H3y4YEHHBIX CBOWCTBA (PU3HYECKUX SIBICHMIA,
(bU3UYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiath pacdy€THbIC 3a7a4u B 2—3 JNEWCTBUS, HUCIOJB3Ys 3aKOHBI U (hOPMYIJIHI,
CBsI3bIBatolMEe (U3UYECKUE BEJMYMHBI: Ha OCHOBE aHajIu3a YCJIOBHUS 3aJlauud
3allACBIBATh KPATKOE YCJIOBHUE, BBISIBIATH HEAOCTATOK JAHHBIX JISl PEIICHUA
3a/1a4M, BHIOMpaATh 3aKOHBI M (POPMyJIbI, HEOOXOMUMBIE HJisi €€ pelieHus,
IPOBOJNTh PacuéThl W CpPaBHHUBATh IIOJIYYCHHOE 3HA4YeHHE (HU3NUSCKOU
BEJIMYUHBI C U3BECTHBIMU JaHHBIMU,

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3NUECKUX
METOJIOB, MCIIOJIb3ysl OINMCAHUE HCCIENOBAHUS, BBIACHATh IPOBEPSEMOE
MIPENOJIOKEHHUE, OLICHUBATH MPABWIBHOCTh nopsaKa MPOBEICHUS
HCCIICIOBAaHMUS, ACJIaTh BIBOJHI;

MPOBOAMUTE OIBITHI MO HAOMIONCHUIO (PU3MYECKUX SIBICHUNA WIM (PU3UUECKUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3yXa OT €ro
00bEMa, TeMmmepaTypbl, CKOPOCTH Tpollecca OCThIBaHMS W HarpeBaHUsl MpHU
U3JIYYEHUU OT IBETa M3ydaromield (IOrJoIaromieil) MmoBepXHOCTH, CKOPOCTh
VCTIAPEHUs BOJbBI OT TEMIIEPATyphbl XKUJIKOCTH W IUIOMIAAU €€ IMOBEPXHOCTH,
JNIEKTpU3alMsd  Te€JI W B3aUMOJICUCTBUE  DIEKTPUUYECKUX  3apAJIOB,
B3aMMOJECHUCTBUE TOCTOSTHHBIX MArHUTOB, BU3YAJIM3allMs MAarHUTHBIX MOJIEH
MMOCTOSTHHBIX MAarHWTOB, JEUCTBUS MAarHUTHOIO IIOJII Ha MPOBOJHUK C TOKOM,
CBOMCTBA DJICKTPOMArHuTa, CBOMCTBA AJICKTPOJBUTATENS IMOCTOSHHOTO TOKA):
dbopMyIIMpOBaTh TPOBEPSIEMbIE TPEATIONOKEHUS, COOHMpaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO 000pYyI0OBaHMS, ONUCHIBATH XOJI OMbITA W (POpMYIHUPOBATH
BBIBOJIBI;

BBINOJIHATh MPSIMBIE W3MEPEHHSI TEMIIEPAaTypbl, OTHOCHUTEIBHOW BJIAXKHOCTH
BO3JlyXa, CHJIbI TOKA, HATIPSDKEHHS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3UYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUM C yUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTh HCCIIECOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BEIUYUHBI OT
JIPYroi C UCHOJIb30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTb CONPOTHUBIICHUS
MIPOBOJIHMKA OT €ro JUIMHBI, IUIOLIAJN IOMNEPEYHOTO CEYEHUS] U YJAEIbHOIO
CONPOTHUBIICHUS BEIIECTBA MPOBOJHHUKA, CHJIbl TOKA, MIYILIETO 4Yepe3
ITPOBOJIHUK, oT HAPSKEHUS Ha MPOBOJHHUKE, HUCCIIEeIOBaHME
MOCJEAOBATEILHOIO M MApajuieIbHOTO  COEJUHEHHN  MPOBOJAHUKOB):



IUIAHUPOBATh HCCIEAOBAaHUE, COOMPAaTh YCTAHOBKY M BBINOJHATH HW3MEpPEHUS,
cienysi TPEeMJIOKEHHOMY TUIaHy, (UKCHPOBATh pPE3YJbTAaThl MOJyYEHHOU
3aBUCUMOCTH B BHUJE TaOauIl U rpaduKoOB, AeNaTh BBIBOJBI MO pe3yjbTaTaM
WCCIJICTOBaHMS;

NPOBOAWTh KOCBEHHbIE HW3MEpeHUs (U3MUECKUX BenWuuH (yAenbHas
TEMJI0EMKOCTh BEILIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, pab0oTa U MOUIHOCTb
AIEKTPUYECKOTO TOKA): IUTAHUPOBATH U3MEpEHUs, coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJeAys NpPEIIOKEHHOW WHCTPYKLUUU, U
BBIYHCIISATH 3HAYCHUE BEJIMUNHEI;

coOMIoaTh MpaBuja TEXHUKH O€30MacHOCTH MpU paboTe C 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOHl Ha WX OMHCAHHUA (B TOM YHCIE: CHUCTEMa OTOILICHUS
JOMOB, TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHUK
AIIEKTPUYECKON PHEPIUU, 3JIEKTPOOCBETUTEIbHBIE NMPUOOPHI, HArpeBaTEIbHbBIE
AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE PEeIOXPAHUTENH,
ANIEKTPOMATHUT, DJIEKTPOABUTATENb MOCTOSIHHOTO TOKA), UCIOJB3YsS 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBJIEHUA HW  HeoOxoaumble  (pusmyeckue
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIC MPUOOPHI
[0 CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CTOpPAHUs, JJIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMBI AJIEKTPUUYECKUX IIeTel C TOCIeI0BATENIbHBIM U
napajuiebHBIM COCIMHEHUEM DJIEMEHTOB, pa3indasl YCJIOBHbIE O00O3HAYCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;

NPUBOIUTH TPUMEPHI (HAXOAUTh MHPOPMAIIUIO O TMPHUMEPAX) MPAKTUYECKOTO
WCIOJIb30BaHNs (PU3NUECKUX 3HAHUN B TIOBCEAHEBHOW KU3HU I 00eCTIeueHUS
0e30MacHOCTH MPHU OOpaIEHUH C MPUOOpPAMU U TEXHUYECKUMH yCTPONCTBAMH,
COXPAHEHHUSI 370POBbsi U COOJIIOJICHUS HOPM 3KOJIOTMYECKOTO IOBEIEHUS B
OKPYIKaroIIEH CPELE;

OCYIIECTBJISATh MOUCK MH(pOpMaAIMK (Pu3ndeckoro coaepkanusi B MHrtepHere,
Ha OCHOBE WMCIOIIMXCS 3HAHUH M MYyTEM CpPaBHEHUS JOIOJHUTEIBHBIX
MCTOYHUKOB BBIACIATH HH(DOPMAIIHMIO, KOTOpasl SBISETCS MPOTUBOPEUNBOMN WITH
MOKET ObITh HEIOCTOBEPHOM;

WCIIOJIH30BaTh TPH BBHIMIOJIHEHUHM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
IUTEepaTypy (U3NYECKOTO COJACp)KAHUS, CIPAaBOYHBIE MAaTepUajbl, PECYpChl
cetu  MHTepHeT, BiaaeTh npuéMaMu  KOHCTICKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUM CHUCTEMBI B JAPYTYIO;
co371aBaTh COOCTBEHHBIC MUCHhbMEHHBIC U KPATKUE YCTHBIE COOOIICHMS, 00001as
MH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB (PU3MUECKOTO COJECpKaHUS, B TOM
qucIie nyOJIUYHO NPEICTaBIATh  PE3YJbTATHI POEKTHOM WIH
UCCJIeIOBATENILCKOM  JIEATEbHOCTH, TMPU OSTOM TPAMOTHO HCIOIb30BATh



M3YYCHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKy, COMPOBOKAATH BHICTYIIIICHUE
IIPE3CHTALUEN;

IPU BBIMOJHEHUU YY€OHBIX MPOEKTOB U MCCIIeIOBAaHUN (PU3NYECKUX MPOLIECCOB
pacupenensiatb OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBIECHHBIMU
3a1a4aMu, CJIEAUTH 32 BBINIOJHEHUEM ILJIaHA JEUCTBUM U KOPPEKTUPOBATH €rO,
aJIcKBaTHO OLIEHUBAaThb COOCTBEHHBIM BKJIAJ B JEATEILHOCTh TPYIIIIHI,
BBICTpaMBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBUE, NPOSIBISAL TOTOBHOCTH
paspemniaTh KOH(QIUKTHI.

WCIIOJB30BaTh MOHATHA: CUCTEMA OTCUETA, MAaTEPHUAIIbHAS TOYKA, TPACKTOPHS,
OTHOCHUTENIFHOCTh ~ MEXaHMYeCKOro JBWXKeHHs, Jnedopmarus  (ympyras,
IlacTH4Yeckas), TpEeHUE, LEHTPOCTPEMUTENbHOE YCKOpEHHE, HEBECOMOCTbh U
neperpy3ku, ILEHTP TSKECTH, aOCOJMIOTHO TBEPJOE TENO, IEHTP TKECTH
TBEPJOrO TeEja, PAaBHOBECHE, MEXAHMYECKHE KOJIeOAaHUST M BOJHBI, 3BYK,
uH(Dpa3ByK W YyIbTPa3BYK,  JJEKTPOMArHUTHBIE  BOJHBI,  IIKajia
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIadbHO30PKOCTb, CHEKTPbI
UCIyCKaHUs W TMOIJoNieHus, ainb(da-, 6era- U raMma-u3iaydeHusi, U30TOIIbI,
sJIepHAsl DHEPTEeTHUKA;

paznuyaTh SBJIIEHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JIBHIKEHHE, CBOOOAHOE Ma/IeHHUE
T€l, PaBHOMEPHOE [BIIKEHUE II0 OKPY>KHOCTH, B3aUMOJCHCTBUE TeEI,
pEaKkTUBHOE JBID)KEHHE, KojeOaTelbHOE JBWKEHHE  (3aTyxaroume |
BBIHYXKJIEHHbIE KOJIeOaHMUs), p€30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEeHUE 3BYKa,
MPSIMOJIMHEWMHOE PaCIPOCTPAHEHUE, OTPAKEHUE U MPETIOMIIEHHE CBETA, ITOJTHOE
BHYTpPEHHEE OTpaXCHHE CBETa, pa3JIoKeHUEe Oeoro cBeTa B CIEKTp U
CIIOKEHUE  CHEKTPalbHBIX  I[BETOB, JHCIEPCUS  CBETA, ECTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHMYATOrO CIEKTpa M3JIy4YEHHs) II0
OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOITUX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh NMPOSBICHUE MU3YYCHHBIX (DU3UYECKUX SIBIICHUN B OKPYKAIOIIEM
mupe (B ToM yucie (U3MYecKue SBJICHUS B MPUPOJIC: MPHIUBBI U OTJIMBBI,
nBkeHue TuiaHeT COJHEYHOM CHUCTEeMbl, PEAKTUBHOE JBUIKEHHE >KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 05XO, I[BE€TAa TeJ, ONTHYECKHE SBJICHUS B MPUPOJE,
OMOJIOrHYecKoe ACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
W3IIyYCHHUM, €CTECTBCHHBIM pPAJAMOAKTUBHBIN (OH, KOCMHYECKHE JIyYH,
PaAMOAKTUBHOE U3ITyYeHHE MPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX
U3ITyYeHU Ha OpraHu3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/ady B y4e€OHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHM)
(bu3HUeCKUX SBICHHUI;

ONHUCHIBATh M3YyYEHHBIE CBOWCTBA Tel M (PU3NYECKUE SIBICHHS, HCIONb3YS
¢u3nueckue BENMYMHBI (CpeAHssi M MIHOBEHHas CKOpPOCTb Teja Mpu
HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE, INE€PEMEILICHHUE, MyTh, YIJOBas
CKOpOCTb, CWJIA TPEHHWs, CHJIA YNOPYIOCTH, CHJIA TSKECTH, YCKOPEHUE



CBOOOJHOTO MaJICHUS, BEC TeJia, UMITYJIbC Tela, UMITYJIhC CHJIbI, MEXaHUIECKas
paboTa W MOIIHOCTb, IOTEHIMAJIbHAs JHEPrus Tejla, MOAHITOrO0 Haj
MOBEPXHOCTBIO  3€MJIM, TMOTEHIMAJbHAS JSHEPTrUs  CXKATOW  MPYKHUHBI,
KHHETHYECKasi DHEPTUs, MOJIHAS MEXaHW4YeCKas SHEPrus, Mepuoj W 4YacToTa
KoJieOaHui, IJTMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA, CKOPOCTH CBETA,
MoKasaresib MPEJIOMJICHUS Cpefbl), MPU ONHCAHUM MPABUIBLHO TPAKTOBAThH
(Gu3HUEeCKUil CMBICII HCMONB3YEMBIX BEJIMYWH, OOO3HAYEHUS U EIUHUIIBI
¢u3NYeCKUX  BEIWYMH, HAXOAWTh (POPMYJIBI, CBS3BIBAOIINE JAHHYIO
(GU3UYECKYI0 BETUYNHY C IPYTUMH BEIMYMHAMH, CTPOUTH TPA(QUKU N3YUECHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEJININH;

XapaKTepHU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBJICHUS U MPOIECCHI, UCTIOIb3YS
3aKOH COXPAaHEHMsS] DSHEPrUM, 3aKOH BCEMUPHOTO TSITOTEHUS, MPUHIIMII
CYNEPIIO3UIINKA CHJI, IPUHIIUI OTHOCUTENbHOCTH ['aymmnes, 3akonsl HeroTOHA,
3aKOH COXpaHCHHUS HWMITYJIbCa, 3aKOHBI OTPaXEHWS W TPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUSI 3apsA0BOIO0 U MAacCOBOT'O YMCEN MPH SACPHBIX PEaAKIIUsX,
Opy STOM JlaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alKCHIBATH €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PM3UYECKHUE MTPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIEC U B KOHTEKCTE
CUTyallMii TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUUHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX IIIaroB ¢
omopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UUYECKUX SBJICHHUM, (PU3NMUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiaTh pacu€THble 3a7ayu (OMHMpAOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
HCITONIB3YST 3aKOHBI W (DOPMYJIBI, CBS3BIBAIONINE (DM3MYCCKUE BEIUYHMHBI: Ha
OCHOBE aHaJM3a YCJOBHUS 3a7a4d 3alHChIBATh KPATKOE YCJIOBHE, BBISBIATH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBHIOMPATH 3aKOHBI U (OPMYJIBI,
HEOOXOAWMBIC  JJIT  pEIICHUs, TMPOBOJAWTh pPAcU€Thl W  OICHUBATH
PEATUCTUYHOCTD TTOJTyYCHHOTO 3HAYCHHS (PU3HUCCKON BEIMYUHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIMTH MPU MOMOIIU (HUIUIECKUX
METOJIOB, HWCHOJNB3ysd OINKHCAHHE WCCIENAOBAHUS, BBIICIATh IPOBEPIEMOE
IOPEANnojgoKEeHWe,  OIIEHMBATh  MPABWIBHOCTH  TMOPSAKAa  IPOBEICHUS
UCCJICIOBAHUS, JICJIaTh BBIBOJIBI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN
Y OTIBITOB;

MPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3UUECKHUX SIBICHUN WM (U3HUYECKUX
CBOMCTB Tel (W3y4eHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPTHH, 3aBUCUMOCTh TIEpHOJIa KOJICOAHHH MPYKMHHOTO MasTHUKA OT MacChI
rpy3a M JKECTKOCTH TPYXHHBI W HE3aBUCUMOCTb OT AaMIUIUTYABI MallbIX
KoJIeOaHUil, MPSMOJIMHEHHOE PacCIpOCTpaHEHUE CBETa, paslioKeHHEe Oenoro
CBETa B CIEKTP, M3YUCHUE CBOWCTB HM300paX€HUs B IUIOCKOM 3epKajie u
CBOWMCTB HM300paXEHHUS TIpeaMeTa B coOHparolied JmH3e, HaOII0eHNe
CIUIOLIHBIX W JIMHEHYATBIX CHEKTPOB M3IYUYEHHUS): CAMOCTOSITENIbHO COOMpATH
YCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyJOBaHUS, OMUCHIBATH XOJ OIbITA U
€ro Pe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBL;



OPOBOAUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX H3MEPEHMI, OIpenemnss
CpelHee 3HaueHHe u3MepsieMoll  BenuuuHbl  ((POKyCHOE  paccTosiHue
cobuparoleid  JUH3bI), OOOCHOBBIBATH  BBIOOp  crocoba  H3MEpPEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

OPOBOAWTH  HWCCIEIOBAaHHE  3aBUCHUMOCTEH  (PU3MYECKHMX  BEIMYHUH  C
UCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH OT BPEMEHHU IIpH
PAaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJbHOW CKOpPOCTH, Mepuoja KoJeOaHHit
MaTEMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPa)KEHUS
CBETa OT yIVIa MaJEHUS U yTJia IPEJIOMJIEHUS OT yIJla NaJeHus): TUIAaHUPOBATh
HCCJIEIOBAaHUE, CAMOCTOATEIBHO  COOMpaTh  YCTaHOBKY, (PUKCHpOBaTh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIE TaOJIUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEAOBAHMS;

MPOBOANTH KOCBEHHBIC U3MEPEHUS PU3NIECKUX BEIHUUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tejla IPH PAaBHOYCKOPEHHOM JABUKEHUHU, YCKOPEHHE CBOOOIHOTO
najeHusi, KECTKOCTh TMPYXHUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MeXaHW4yeckass paboTa W MOIIHOCTb, YacTOTa M NEpUOA  KoJeOaHMit
MaTEMaTUYECKOTO U MPY>KMHHOTO MasTHUKOB, ONTHYECKasl Cujia coOMparoien
JUH3bI, PAAUOAKTUBHBIA  (OH): IUIAHMPOBaTH HM3MEpPEHHUsA, coOupaTh
DKCIIEPUMEHTAJIbHYI0 yCTAHOBKY W  BBIMOJHATH  W3MEPEHUS,  CIemys
NPEAJIOKEHHOW  WMHCTPYKIUMH,  BBIYKMCIATH  3HAYCHUE  BEJIUMYMHBI U
aHAJIM3UPOBATh TMOJYUYEHHBIE PE3yJbTaThl C YUYETOM 3aJaHHOW MOTPENIHOCTH
U3MEPEHUN;

coOJI01aTh MpaBHJia TEXHUKU O€30MacHOCTH NpH padoTe ¢ 1adopaTopHBIM
000pyoBaHUEM;

paznuyaTh  OCHOBHBIE TPU3HAKU  M3YYCHHBIX  (DU3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUEUHBI HMCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, [JIaHEeTapHasi MOJENIb aTOMa, HYKJIOHHAsi MOJIEIb ATOMHOTO
A51pa;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUSI M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPO Ha MX ONUCaHUS (B TOM 4YMCIE: CIHMIOMETP, JATUYUKH
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHs, paKera, 3XOJO0T, OUYKH, MEpPUCKOII,
¢doToamnmapaT, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), ucmonb3yss 3HaHUS O CBOMCTBaX (DUBUYECKUX SIBJICHUN W
HEe00XoanMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXEMATHYHbIE PUCYHKH HW3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX TPOIECCOB IPH
peleHnr y4eOHO--TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS TTIOCTPOCHUS
M300paXeHU B TUIOCKOM 3€pKaJjie U COOMparoIel JINH3e;

MPUBOJUTHh TIPUMEPHI (HAXOIUTh MH(POPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
MCIOJIb30BaHuUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHON KU3HU I 00eCTIeueHUs
0e30macHOCTH MU OOpaIlEeHUU C MPUOOpPAMU U TEXHUUYECKUMH YCTPOUCTBAMH,
COXpaHEHUsl 370pOBbS M COOJIIOJACHHUS HOPM 3KOJOTMYECKOIO TMOBEACHHS B
OKPYXaroUIEn Cpee;



OCYIIECTBIISITh MOUCK MH(POpMAIMKU (Pundeckoro coaepxanus B MHTepHere,
CaMOCTOSITENIBHO  ()OpMYJIMpYysl  HOMCKOBBIM  3alpoC, HAXOAWUTh  IIyTH
ONpeeNeHUs]  JTOCTOBEPHOCTU MOJIY4YEHHOM HMHQOpMAlMM Ha  OCHOBE
MMEIOIIUXCS 3HAHUW U JTOTIOJIHUTENIbHBIX NCTOYHUKOB;

WCIIOJIb30BaTh IMPHU BBIINOJHEHUH YYEOHBIX 3aJaHUN Hay4HO--TIOMYJIIPHYIO
JIUTEpaTypy (PU3NYECKOrO COJEpP’KAHUS, CIPAaBOYHBIE MAaTEpUalbl, PECYPCHI
cetu  MHrepHer, Buaaerb npuéMaMM  KOHCIIEKTUPOBAHMSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
uHpOpMallMd M3 HECKOJbKHX HCTOYHHKOB (PU3UYECKOTO COJEpKaHus,
nyOJIMYHO MPEACTaBIATh PE3yNbTaThl IMPOECKTHOM WM HCCIEI0BATEIbCKON
NEATENbHOCTH, IIPU 3TOM TPaMOTHO HCIOJIB30BaTh M3YyYECHHBI NOHSATUNHBINA
anmapar u3y4daemoro pasaena (U3MKA M CONPOBOXAATH BBICTYIICHUE
MpEe3eHTalUeN ¢ yUETOM 0COOEHHOCTEN ayUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MUpa
bub6nmoreka [IOK
1.1 ) - 2
FISHIEA * Haylka O TpHpoie https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 ) 2
HISHHCCIHE BEMITHHRL https://m.edso0.ru/7f416194
. bubmnorexa [IOK
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnea 2. [IepponavyanbHble CBeI¢HHA O CTPOCHHMH BelIeCTBA
bubmmoteka IIOK
21 CTpoetine peliiecTsa 1 https://m.edso0.ru/7f416194
99 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmmoteka IIOK
' BELIECTBA https://m.eds00.ru/7f416194
bubmmoteka IIOK
2.3 A 2
TPCTATHPIC COCTOAMILT BEMectra https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paspnen 3. /IBukeHune u B3aumMoaeiicTBue e
but6mmorekxa [IOK
31 Mexatirieckoe AEmRCHHe 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.2 4 5 2
HICPHIA, MAcea, TIOTHOCTD https://m.edso00.ru/7f416194
bubnunoreka LIOK
3.3 Cua. B 13 1 3
. BHARLCH https://m.edso0.ru/7f416194
Wroro no pazneny 21



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

Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubmuorexa [{OK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Hlanetie xHAKOCTH 3 https://m.edso00.ru/7f416194
bubnunorexa LIOK
43 ATvochepHoe AapieHHe ! https://m.edso0.ru/7f416194
44 JelicTBHE )KUJKOCTH U Ta3a HA OTPYKEHHOE 7 2 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro mo paszneny 20
Paznea 5. PaGora n MoIHOCTDH. JHeprus
bubnunoreka LIOK
A P
> a00Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bubnunoreka LIOK
2 IT 7 2
> POCTHIE MEXATHIMEL https://m.edso0.ru/7f416194
bubmmoteka IIOK
>3 Mexantirieckas sHepris 4 https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHoE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 67 11



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

ITIOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka KonTpoabn Mpatcrisec - Jara muppossie
n/n Bceero KHe U3YYeHUS o0pa3oBaTe/IbHbI
ble padoThI
padoThbI e pecypcbl
Uro uzyvaer pusuka?
1 Hekoropsie 1 01,09,2023
buznYeCKrue TEPMUHBI.
5 Hayunbie MmeTo 161 1 05.00,2023
W3YUYEHUS TTPUPO/IBI.
3 dusnuecKue BeITNIHHbI 1 08,09.2023
U UX U3MEpeHne
TouHoCTh U
4 MOTPEITHOCTh 1 12,092023
M3MEPEHHUI.
®duznka u € BIUSHUE bubmmorexa LIOK
5 1 19,09,2023 https://m.edsoo.ru
Ha Pa3BUTHE TEXHUKHU /09723
JlaGopaTtopHnas pabota
Nel "Onpenenenue
6 MMOKa3aHui 1 1 19,09,2023
HU3MEPUTEITLHOTO
npubdopa"
CrpoeHnue BenecTna. bubmorexa IOK
7 Mortexybi 1 22,09,2023 https://m.edsoo.ru
' [ff09fe0a
JIBM>KEeHUE YacTull Butmiorexa [IOK
8 pewccrsa. [l Pysus b 1 26,09,2023 https://m.edsoo.ru
razax, KHUJKOCTAX U /020136
TBEP/bIX TeJax.
JlaGopaTtopHnast pabota
9 Ne2 "Omnpenenenue 1 1 29,09,2023
pa3MepoB MajbIixX Ten"
10 ArperaTHble COCTOSIHUS 1 03.10,2023
BEIIIECTBA
OcobenHoctu
arperaTHbIX COCTOSIHUI
Boxbl. O000IIIEHNE TTO BuGmorexa LIOK
pazueny
11 (lepEoHataTBHEe 1 06,10,2023 https://m.edsoo.ru
/ff0a0378

CBCIACHUSA O CTPOCHHUU
BE€IICCTBa»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

Mexanuueckoe

IBUKEHUE. bubmuoreka [JOK
12 PaBHOMepHOE U 10,10,2023 https://m.edsoo.ru
HEPaBHOMEPHOE [ff0a05c6
JIBIDKEHHE
Cxopoctb. Equnauiis bubmorexa [IOK
13 ckopocts 13,10,2023 https://m.edsoo.ru
[ff0a079c
Pacuer nyTu u Bpemenu bubmiorexa LIOK
14 J—— 17,10,2023 https://m.edsoo.ru
[ff0a0ae4
bu6mmoreka [IOK
15 Muepuns. Macca — 20,10,2023 https://m.edsoo.ru
Mepa HHEPTHOCTH T 102010
JlaGopaTtopHnas pabota bubnnoreka [JOK
16 Ne3 "M3mepenne Macchl 24,10,2023 https://m.edso0.ru
Tena” [ff0al123c
[LroTHOCTH BelecTBa. bu6mmorexa [IOK
17 Pacuer maccsl 1 00beMa 27,10,2023 https://m.edso0.ru
TeJa IO €ro MJIOTHOCTH [ff0a0fee
Pemrenne 3ama4 mo Teme bubmmorexa [TOK
18 "TrotHoCTs BemecTRa" 07,11,2023  https://m.edsoo.ru
[ff0al123c
JlaGopaTtopHnast pabota
19 Ne4 <<OHp€JlCJ'I"CHI/I€ 10,11.2023
TUIOTHOCTH TBEPIOTO
TeJ1a
Cuna xak
20 XapaKTePUCTHKA 14,11,2023
B3aUMOJICHCTBUS TEJ.
21 Cuia ynpyroctu. 3akoH 17.11,2023
I'yka
JlaGopartopHas paboTa
22 No5 «MccneqoBanue 21,11,2023
CHUIBI YIIPYTOCTHY
CBs13b MEXIy CHIION
TSIKECTH U Maccou Tena. bu6mmorexa [IOK
23 Bec Tena. Pemenue 24,11,2023 https://m.edsoo.ru
3a1a4 1o teme "Cuna [ff0al778
TsoxecTH"
JlaGopaTopnas pabora
ot ,,Ilipa;;npog - Bu6mmorexa LIOK
24 HpYKHHEL 1 H3MEpeHIe 28,11,2023 https://m.edsoo.ru
" [ff0al8cc
CWJI TUHAMOMETPOM
Cuna TsoKecTH Ha 01.12,2023 bu6mmoreka [IOK
25 JIPYTUX IJIaHEeTax. https://m.edsoo.ru
dusnueckue /ff0a1502



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

XAPaAKTCPUCTHUKHU IIJIAHCT

26

27

28

CroxxeHue AByX CHl,
HaIpaBJIEHHBIX 110
OJHOM IPSIMOM.
PaBHOelicTBYIOIIAsK
CHII

Penrenue 3amau mo reme
"PaBHOnEHICTBYIOIIIAS

"

cui
Cuna TpeHus u e

BUIbL. TpeHue B
MIPUPOJIE U TEXHUKE

05,12,2023

08,12,2023

12,12,2023

bu6mmoreka [JOK
https://m.edso0.ru
[ff0ala70

bu6mmoreka [IOK
https://m.edso0.ru
[ff0alb9c

29

30

31

JlaGopaTtopHnast pabota
Ne7 «3yuenune
3aBUCHUMOCTH CHJIBI
TPEHUSI CKOJIBKEHUS OT
CUWJIBI IaBIICHUS U
Xapakrepa
COIPUKACAOLIUXCSA
MTOBEPXHOCTEI

Pentenue 3amad mo reme
"MexaHHn4eckoe
nemxkenne" u "Macca u
IUIOTHOCTE"

Pemtenue 3amau o
TemaMm: «Bec Tenay,
«I'papuueckoe
U300paxeHue Cui,
«Cumny,
«PaBHOAEHCTBYIOMIASA
CHID»

15,12,2023

19,12,2023

22,12,2023

bubmuorexa [JOK
https://m.edso0.ru
[ffO0alcc8

bu6nmoreka [JOK
https://m.edso0.ru
[ff0alde0

32

KonTponbnas pabota
10 TEMaM:
«MexaHndeckoe
IBIDKeHHE», «Macca,
IIOTHOCTEY, «Bec
Tenay, «['padbuueckoe
HU300paxeHue CUi,
«CHIIBI»

26,12,2023

33

JaBnerune. CiocoOb1
YMCHBIICHUA U
YBEIMYEHUS TaBIICHUS

29,12,2023

bu6mmorexa [IOK
https://m.edso0.ru
[ff0a20a6

34

JlaBienue rasa.
3aBUCUMOCTE JaBJICHUS
rasa ot oonéma,
TEeMITepaTypbl

09,01,2024

bu6mmoreka [IOK
https://m.edso0.ru
[ff0a2376



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

Ilepenaua naBnenus

N bubnmoreka [JOK
35 TOCPABGIMIT TEMAMI, 12,01,2024 https://m.edsoo.ru
JKUJIKOCTSIMH M Ta3aMH. 1£0a25h0
3akon Ilackans
JlaBiaeHue B ) KUIKOCTH Butmorexa LIOK
3 3% BRIBANNOC 16,01,2024  https://m.edsoo.ru
JICUCTBHUEM CHIIBI 1022718
TSDKECTH
Pacuer naBnenus
JKUJKOCTH Ha JTHO U Butmnorexa LOK
37 ;ﬁ‘;‘fﬂ‘:’gﬁ; e 19,01,2024 https:/m.edsoo.ru
[ff0a2826
«JlaBneHue B )KUIKOCTH
u rase. 3akoH Ilackams»
Coobmaonmecs bu6mmoreka [IOK
38 cocy s 23,01,2024 https://m.edsoo.ru
[ff0a2970
Bec Bo3gyxa. bu6mmoreka [JOK
39 ATtmochepHoe 26,01,2024 https://m.edsoo.ru
JIaBJICHUE [ff0a2b5a
Hsmepetine bubnnoreka [JOK
40 aTMoC(epHoro 30,01,2024 https://m.edsoo.ru
nmasieHust. OIBIT /f0a2da8
Toppuuennu
iil;()(l)\g;;;iiZPOHH- bubnuoreka IIOK
41 aBeHHe Ha 02,02,2024 https://m.edsoo.ru
[ff0a2fc4
Pa3TUYHBIX BBICOTAX
3aBHCHMOCTS bubmuorexa [JOK
42 aTMoc(pepHoro 06,02,2024 https://m.edsoo.ru
JIABJICHUS OT BBICOTHI Iff0a2fcd
HaJ YpPOBHEM MOps
ManomeTpsl.
43 [TopuneBoit 09,02,2024
SKUJKOCTHBIN HAcOC
bu6mmorexa [IOK
44 ['mapaBaryecKkuii mpecc 13,02,2024 https://m.edso0.ru
[ff0a3136
Pemenue 3agad mo reme
45 " ATMochepHoe 16,02,2024
napieHue"
JleficTBHE KUJIKOCTH U
rasa Ha NOTPY»EHHOE B bubnmoreka [JOK
46 HHUX Tel0. ApXuMea0Ba 20,02,2024 https://m.edso0.ru

CHJIa

[ff0a3276
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JlaboparopHas pabota
Neo8 «Omnpenenenue

. bubmmorexa LIOK
47 BH“T aHKHBaIOIileH CHIIB, 27,02,2024 https://m.edsoo.ru
JIEHCTBYIOIICH Ha TEJO, /f0a33fc
MOTPY>KCHHOE B -
JKHUJIKOCTB»
bubmuorexa [JOK
48 [InaBanue Ten 01,03,2024 https://m.edsoo.ru
[ff0a3a96
JlaGopaTtopHas pabora
Ne 9 fBLISi)HeHEe bbmiorexa LIOK
49 . 05,03,2024 https://m.edsoo.ru
[ff0a3514
B JKHJIKOCTH
Pemienue 3ana4 1o reme
50 "Cuna Apxumena. 12,03,2024
[LnaBanue ten"
Pemenue 3agau nmo
temaMm: «IInaBanue
CyJIOB. bubnuorexa [JOK
51 BoszayxoriaBanuey, 15,03,2024 https://m.edso0.ru
«/laBneHue TBEpIbIX [ff0a3654
TeJ, JKUJIKOCTEH 1
ra3oB»
KonTtponbHnas padora
59 o teme «JlaBienue 19,03.2024
TBEPJBIX TE,
JKUAKOCTEN U Ta30BY»
bu6mmoreka [IOK
53 Mexannueckas paboTa 22,03,2024 https://m.edsoo.ru
[ff0a3f82
MomnocTs. EquHumsl bubmorexa [IOK
54 MOIIHOCTH 02,04,2024 https://m.edsoo.ru
[ff0a3f82
Pemenne 3aa4 mmo Teme
55 «Pacuet MOIITHOCTH U 05,04,2024
paboThI
[IpocTeie MEXaHU3MBI.
56 Prruar. PaBHOBecue cun 09,04,2024
Ha pbluare
57 MOMEHT CHUJIEL. 12.04,2024
JlaGoparopHas paboTa
Nel0 «MccnenoBanue bubmuoreka [JOK
58 YCIIOBHI PaBHOBECHS 16,04,2024 https://m.edsoo.ru
pbIyaray» [ff0a478e
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59

Priuaru B TexXHUKE,
OBITY M TIPUPOIE.
Penrenue 3amad mo reMe
«YCc0BUS paBHOBECHUS
pbIyara»

19,04,2024

bubmuoreka [JOK
https://m.edso0.ru
[ff0a48a6

60

[Ipumenenue npasuia
paBHOBECHS pblyara K
0J10Ky. «30510TOC
NPaBUJI0» MEXaHUKU

23,04,2024

61

Koapdpuument
MMOJIC3HOI'O JCHUCTBUS
Mexanm3Ma. Pemenue
3aja4 1o teme ""Pabora,
MomHocTh, KITT"

26,04,2024

bubmuorexa [JOK
https://m.edso0.ru
[ff0a4c48

62

JlaGopaTtopHnast pabota
Nell «U3mepenue KI1/]
HAKJIOHHOM MIOCKOCTH»

03,05,2024

63

64

65

Mexann4ueckas
sHeprus. Kunernueckas
1 IOTCHIIMATIbHAS
SHEprus

3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUn

Pemrenne 3agad mo Teme
"KuneTnueckas u
MMOTEHITUATLHAS
sHeprus. 3aKkoH
COXpaHEeHUs
MeXaHMYeCKOH
sHeprun"

07,05,2024

14,05,2024

17,05,2024

bu6mmoreka [IOK
https://m.edso0.ru
[ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru
[ff0a4360

66

67

KonTponbnas pabota
no teme «Pabora u
MOIIHOCTb. DHEPIUs»

Pe3epBHbIit ypoK.
Pabora ¢ TekcTamu o
teme "Padora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

67

11

21,05,2024

24,05,2024
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuk, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., Mocksa «IIpocsemenue»,2023
o COopnuk 3amad o ¢usuke 7-9 xnaccel/ [lepermkun A.B., Mocksa

«9Kk3aMeH»,2019

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
®dusuka : 7-i Kjacc : 6a30BbI YPOBEHb: METOIUYECKOE MTOCOOUE K YUEOHUKY
N. M. Ilepeimikuna, A. Y. IBanosa / O. A. Uepnukona, C. H. I'nagenkona, B.

B. Kyapssues. — Mocksa : [Ipocsemienune, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

https://resh.edu.ru/
https://media.prosv.ru/
https://app.inventic.tech/
http://school-collection.edu.ru

https://m.edsoo.ru


https://app.inventic.tech/
http://school-collection.edu.ru/

