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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no pusmke Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBICHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHMI K pe3yabTaraM OCBOEGHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaresbHON TporpaMmebl, npeactaBieHHbIX B PI'OC 000, a Takke ¢ yuéToM deaepaibHON
paboueii mporpammsl BocrinTanus U KoHuenmmu npenogaBanus yueOHoro npeamera «DPuznkay.

CopepxaHue MporpaMMEI 1o (pu3uKe HApaBIeHO Ha (POPMHUPOBAHKE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYalOUIMXCA U OPTaHU3alUI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TIpeaMeTa B peau3aluu
tpeboBanuit ®PI'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM
0oOydeHHUs, a TaKXKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma 1o (M3KMKE ycTaHABJIMBACT paclpeeiicHHe y4eOHOro MaTepuaya Mo TrojamM
o0ydeHust (1Mo Kjiaccam), TMpeajaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COJCPKAHUS U YIETE BOSPACTHBIX OCOOCHHOCTEH
o0yyJarouuxcs.

[Tporpamma 1o ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHHUsI METOAMYECKON MOMOIIN YUYUTEIIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3nka ABISETCS CUCTEMOOOPA3YIOLIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
HOCKOJIbKY (pU3MuUecKue 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHomMuer U (puznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTABIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 rIaBHBIX 3a/1a4 (pU3MUecKoro oOpa3zoBaHUS B CTPYKType 001Iero oOpa3zoBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpeanojaract OBJIAACHHUEC CICAYIONIUMU
KOMIIETCHTHOCTSMHU, XaPaKTCPUIYIOIIUMHU €CTECTBCHHOHAYUYHYIO I'PAMOTHOCTD:

HAay4YHO OOBSACHATH SIBJICHUA,
OLICHUBATHL U TIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUA;
HHTCPIPECTUPOBATE JAHHBIC U WUCIIOJIb30BATh HAYYHBIC TOKA3aTCIILCTBA JJIA MMOJIYUYCHW S BBIBOAOB.

[lenu wm3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OPraHU3aLNAX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONW pemeHnneM Koimnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroMXCs K HAaydyHOMY M3YYEHHUIO MPUPOIH,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3sBUTHE NPEACTABICHUI O HAYyYHOM METOJIE MTO3HaHMs U (POpMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOLLEHHUS K OKPY>KaIOLUM SIBJICHUSM;

(bopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3ydeHUs OCHOB CTPOEHUS MaTepHH U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE MPEJICTABICHUN O posid (U3MKU U1 Pa3BUTUS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI;

pa3sBUTHE NPE/CTaBICHUN O BO3MOXKHBIX cepax Oyaymied mpodecCHOHAIbHON NesTeIbHOCTH,
CBSI3aHHOU C (PM3HMKOM, MOATOTOBKA K JTAJIbHEHIIIEMY 00y4EHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne STUX Leleld mporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00ecIeunBaeTCsl pelIEHHEM CIIEAYIOLNX 3a4a4:

NpUOOpeTeHNEe 3HAHMKM O JUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTEeHUE YMEHHUIl OMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHUS C HCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEHICHHs MPOCTEUIINX PacuETHBIX 3aad C UCHOJb30BaHUEM (U3MUECKUX
MOJIEJIEN, TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIE SBICHUS U BBITIOIHSATH OIBITHI, Ja00paToOpHbIe PabOTHI
1 DKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS C UCIIOIH30BAHUEM U3MEPHUTEIIBHBIX PUOOPOB;

ocBoeHue MPUEMOB paboThl ¢ nHpOpMaIKel PU3NIECKOT0 CoAepKaHUSI, BKITIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JIOCTHKEHUAX (PU3UKHU, aHATU3 U KPUTUUYECKOE OIICHUBAaHUE WH(OpMALIUU;
3HaKOMCTBO €O cdepamMu TPOhHEeCcCUOHATHLHON JEesITeNbHOCTH, CBSA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTUKEHUAX (U3HUECKON HAYKH.

Ha usyuenue ¢pusuku (6a30Bbli ypOBEHb) HAa YPOBHE OCHOBHOT'O 0011er0 00pa30BaHus
otBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleni0), B 8 kiiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heelno).

[Ipennaraemslii B mporpaMme o ¢pu3nke nepeyeHb J1adopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4uTellb JAejaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUPA.

duzuka — HayKa O IIpuUupoaec. SIBneHus IIpUpoOAbI. dusnyeckue SBIICHU: MCXaHHUYCCKUEC,
TCIIJIOBBIC, SJICKTPUUCCKUEC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBBIC.

Ousnueckue BenW4MHBL. M3mepenune Qusnueckux BenuunH. Duznueckue MNPUOOPEHI.
[TorpemHocTs n3mMepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢usuka m gpyrue ecrecTBEHHBbIE HAyKH HM3Y4YaloT NMpHpoxy. EcTecTBeHHOHAay4 HBIH
METO/l IO3HaHMA: HaOJIO/IeHUe, IOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bU3nUecKuX SBJICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TeIIOBbIE, HIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SBJIICHHUSL.
2. ®usnyeckue MpUOOPHI W TPOLEAYpa MPSMBIX M3MEPEHHN aHAJOTOBBIM U IHU(POBHIM
npubOpoM.

Jlabopamopnuvie padbomut u onvimol.

Omnpenenenne HeHbl JeJIeHUs MIKaIbl HK3MEPUTEIHLHOTO PHOopa.

W3mepeHnne pacCTOSTHUM.

N3mepenune 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MajbIX TEI.

W3mepenne Ttemneparypbl IOpH IOMOIIM JKHJKOCTHOTO TEpMOMETpPA M JaT4MKa
TEMIIEPaTypPBI.

6. llpoBeneHue wucCiIeNOBaHMA IO IPOBEPKE THUIOTE3BI: AANBHOCTH IIOJNETA IIAPUKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 00JIbIIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

M.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHUH BelleCcTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, MX pa3Mepbl. OIBITBL, JTOKAa3bIBAOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKEHMSI YacTHI[ C TEeMIEpaTypoi.
bpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTKCHHUE H
OTTAJIKUBAHUE.



ArperaTHble COCTOSIHMSL ~ BEILECTBA: CTPOEHUE Ta30B, IKUAKOCTEH W TBEPIBIX
(kpucTayinyeckux) Tea. B3auMocBs3b MEXIy CBOMCTBAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BOJIBL.

Hemoncmpayuu.

1. Habmonenne 6pOyHOBCKOTO JIBUKCHUSI.

2. HabGmrogenue nuddysuu.

3. HaOmroneHue siBieHHH, OOBSCHSIOUIMXCS MPUTSDKCHHEM WM OTTAJIKHBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuwie pabomol u onvimol.

1. Omenka auaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHuEeM (GoTorpaduii).
2. OmBITHI 110 HAOJIOJICHUIO TETLIOBOTO PACIIIUPEHUS Ta30B.
3. OmnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuyeckoe aABukeHUE. PaBHOMepHOE UM HepaBHOMEpHOE JBHKEeHHE. CKOpOCTb.
Cpenusist CKOpOCTh TIPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMeHU JBUKEHUS.

SlBnenve wuHepuuu. 3aKoH WHEpHUH. B3aumonelcTBHe Tell Kak MNPUYMHA H3MEHEHHS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTHka B3auMojeWcTBusa Ten. Cuna ynpyroctd M 3akoH ['yka.
M3mepeHue CHilbl ¢ TOMOLIBIO TMHAMOMETpa. SIBlIeHUE TATOTEHM U cuila TskecTH. Chna TshKecTn
Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CoxeHne cuil, HalpaBJIeHHbIX 10 OAHOM IPAMOM.
PaBHopelicTByromas cui. Cuna tpeHus. TpeHue CKosIbKeHus U TpeHue nokost. Tpenue B mpupoe
1 TEXHHUKE.

Hemoncmpayuu.

HaOGnronenne MexaHM4ecKoro JABHKEHHS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHS.
HaGnronenue siBleHUs] MHEPLIUU.

Habmonenre n3aMeHeHust CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

S

Jlabopamopnuvie padbomut u onvimol.

1. Ormpenenenue CKOPOCTH PAaBHOMEPHOTO JBUKEHHUs (IIapUKa B JKUAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK JIajiee).

2. OmpeneneHue CpeaHEd CKOPOCTH CKOJNBXKEHHs Opycka WIM IIapuKa IO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenune IOTHOCTU TBEPAOTO TENA.

4. OnepIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHus (JIedopManuu) MNpy>KUHBI OT
IIPUJIOKEHHOM CHJIBL.



5. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHsS CKOJBXKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenne. CriocoObl YMEHBIIICHHSI ¥ YBEIHUCHUS JaBieHus. [laBieHne ra3a. 3aBUCUMOCTb
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya napieHust TBEPALIMH TEIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackams. IlmeBMarumyeckue MallMHBL 3aBHCUMOCTH JABJICHUS >KUJKOCTU OT
rnyounsl.  ['mapocratmdeckuid  mapamokc. CooOmarommecs cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3emmn u armocdepHoe aaBieHue. [IpuumHBI CyIIECTBOBaHUS BO3IYIIHOW
obonmoukn 3emmu. OnbiT Toppuuermmu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
aTMOoc(epHOTO JaBICHHS OT BBICOTHI Haj YpoBHeM Mops. [Ipubopsl s wu3MepeHHs
aTMoc(hepHOro JaBICHMS.

JlelicTBHE XMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITaikuBaromas (apxumMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JIABJICHUS Ta3a OT TeMIEepaTyphl.

Ilepenada naBneHus KUIKOCTBIO U ra3oM.

Coo01aronmecs CoCy/bl.

I'mppaBinyeckuii mpecc.

[IposiBneHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH TeJa U IJIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miaBaHus TEN: IUIABAHUE WIIN ITOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IIIOTHOCTEH Tela M KUIKOCTH.

S

N

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYXKEHHOW B KUAKOCTH
YacTH TeJa.

2. OmnpezeneHne BbITAIKUBAIOIIECH CUIIBL, IEWCTBYIOIIEH HA TE0, TOTPYKEHHOE B AKUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIIECH CHIIBI, JEHCTBYIOIIEH HA TEIO B )KUIAKOCTH,
OT Macchl Tena.

4. OmbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIONIEH CHUIIBI, JEHCTBYIOIIEH Ha
TENO B KUIKOCTH, OT 00BEMA MOTPYKEHHOW B KHUJIKOCTh YAaCTH TeJa U OT TUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomMerpa WM KOHCTPYUPOBAHHE JIOJKH U OIpeAesieHHe eé
IPy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.



[TpocTble MexaHU3MBI: pblvar, 0J0K, HaKIOHHasI MI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IPOCTHIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas Heprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienne onHoro
BHJIa MEXAHUYECKON SHEPIHH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.

1. Ompenenenue pa®OThl CHUJIBI TPEHHMsT MpPU PABHOMEPHOM JIBKEHMM Tejla I10
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. HccnenoBaHue ycioBHUil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM IIIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUs MEXAHUUYECKOM dHEPIUu.

el

8 KUIACC

Pa3pgen 6. TensioBbIe sIBJICHUS.

OcHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u
pasMepsl aroMOB M MoOJIeKyd. OnbITbI, TOATBEP)KIAAIOLIME OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucraminaeckue u
amop¢usbie Tena. OOBsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUH
MOJ'IGKy.]'IprHO-KHHCTH‘-IGCKOﬁ TCOpHHU. CMauuBaHue | KalWJIUIIPHBIC  SIBJICHUA. TermoBoe
pacIIMpEeHHe U CKaTHUE.

Temnepatypa. CBsi3b TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YaCTHLL.
Buytpennss sneprust. Cnoco0bl M3MEHEHHs BHYTPEHHEH SHEpIHU: TeIUIonepeiaya U COBepIIeHne
paboTel. Buael Temionepenaun: TEMIONPOBOJHOCTh, KOHBEKIIUS, U3TyUEHHE.

KonuuectBo TemnoTel. YnaenbHas TEMJIOEMKOCTh BellecTBA. TemooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YAeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u KoHjeHcanus. Vcmapenue.
Kunenue. YnenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

SHCpF WSl TOIUIMBA. Y AeJbHas TeraoTa CropaHus.



[Tpuntuner  pabotel TeroBeix apurareneir KIIJ[ TemmoBoro aBuratesns.

JIBUTATEIH U 3alIUTa OKpY>Karouiei cpeibl.

3aKoH COXpPAaHCHUS U NPCBPALICHUSA SHCPIr'MK B TCIUIOBBIX MMPOLICCCaX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HabmroeHue siBeHUI cMauMBaHUs M KaITMJUISIPHBIX SIBJICHUH.
HaO:roieHue TerioBoro pacuimpeHus Tell.

[TpaBuia u3MepeHus TeMIeparypsl.

Bunae! renionepenaun.

OxJaxJieHue Ipu COBEPLIEHUN PaOOTHI.

9. HarpeBanue npu coBepiieHnN pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHHE TEINIOEMKOCTEH PA3IMYHbIX BEILECTB.

11. HabGmronenue KUneHus.

12. HabnroaeHre nocTOSHCTBA TEMIIEPATyphl PH IJIaBJICHUH.
13. Mojenu TerioBbIX ABUTATENEH.

® NSk WD =

Jlabopamopnwvie pabomot u onvimel.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKESHUS.
OnpIThI 0 BhIpAIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE IITPUIIA.

M

Harpe€BaHusd UJIN OXJIAXKICHUA.

TenmoBwie

H3meneHnue JaBJICHUA ra3a Mpru USMCHCHUHN 00BEMa 1 HarpCBaHnu WJIN OXJIAXKICHUU.

OMBITEI IO Ha6J'IIO,Z[CHI/IIO TCIIOBOI'O paClIMpPCHUA I'a30B, )I(HZ[KOCTGﬁ u TBépI[bIX TCII.

OHBITLI, ACMOHCTPpUPYIOIIUEC 3aBUCUMOCTb [JaBJICHHUA BO3AyXa OT C€ro o0béMa U

6. HpOBepKa TUIIOTE3bl JUHEWHOW 3aBUCHUMOCTH  JJIMHBI CTOIOMKA KHUIAKOCTU B

TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

7. HabmioneHue M3MeHEHUs BHYTPEHHEW SHEpruM Tella B pe3yibTaTe TEIUIONepeladyd U

paboThl BHEIITHUX CHII.

8. MHccnenoBaHue sBIeHUS TEIIO0OMEHA MPU CMEIINBAHUU XOJIOJHON U ropsiueii BOJIbl.
9. OmpeneneHne KOJNYECTBA TEIIOThI, HOIYYEHHOI0 BOJON MIPU TEIUIOOOMEHE C HArPEThIM

METAJUIMYECKUM [UJIMHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11. MccnenoBanue npouecca uCrapeHus.

12. Onpenenenne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1yXa.
13. Onpenenenne yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paszgen 7. diiekTpuyeckne 1 MAarHMTHbIE SIBJICHUSA.

Onektpuzanus Tei. /[Ba poaa sanekTpuyeckux 3apsaaoB. BzanumoeiicTBue 3apsyKeHHBIX TeT.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEIMYUHBI 3apSA0B U

pPacCTOSHUS MEX]Y T€JIaMH).

Onektpuueckoe nojie. Hanpsok€HHOCTH aekTpuyeckoro nosst. [IpuHuun cynepno3unuu

ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpudecKuX 3apsiioB. DJIEMEHTAPHBIA 3ieKTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUUECKOro ToKa. KcTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cuwia Toka. JjekTpuueckoe HamnpsbkeHue. ComnpoTuBieHHe
NPOBOJHUKA. YJEeIbHOE CONPOTHBIEHHE BemlecTBa. 3akoH Owma Ui  ydacTKa IIEMH.
INocienoBaresbHOE U MapalIENbHOE COSIUHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIIHOCTB 2JIEKTpHUUYECKOT0 TOKa. 3akoH JIkoynsa—JIeHna. DnexkTpudeckue 1enu u
NOTPEOUTENH SIEKTPUIECKOH 3Heprun B ObITy. KOpoTKOe 3aMbIkaHueE.

ITocTrosnable MarHuThl. B3ammojeiicTBHE MNOCTOSHHBIX MArHHUTOB. MAarHuTHOE ITOJIC.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelib MOCTOSHHOrO Toka. Mcmonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onpiter  ®apanes. SBiaenue anekrpomarHuTHoW  uHAyKuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOJYyYEHHsI 3JNEKTPUUECKOM HHEpruu. ODIJEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa pona aieKTpUUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3apsIKEHHBIX TEJ.
YCTpOUCTBO U IEHUCTBHE DIEKTPOCKOIIA.
DINIeKTpOCTaTUYECKAsT UHTYKIIHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[TpOBOTHUKY W TUBTEKTPUKH.
MopnenupoBaHHue CUIIOBBIX JJUHUN 3JIEKTPUYECKOTO MOJIA.
HMcTouHMKH TTOCTOSTHHOTO TOKA.
JlercTBUS 2IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUIKOCTH.
. I'a30Bb1l paspsn.
. I3mepenune cuitbl TOKa aMnepMeTpoM.
. I3mepenune 21eKTpu4ecKoro HanpsyKeHUs: BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHU.
. B3aumopeiicTBHE ITOCTOSHHBIX MarHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTH Pa3EIEHHUS MOJHOCOB MAarHUTA.
. MoaenupoBanrie MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
OmnbIT DpcTena.
. MarautHoe nose Toka. DIEeKTPOMarHurT.
. JleficTBHEe MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOJIBUTaTeNb MOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIICHUS IEKTPOMAarHUTHOW UHAYKIIAH.
. OnbiTel @apajnes.
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24.
25.

3aBUCUMOCTh HaNpaBiICHUS HHIYKIIMOHHOTO TOKA OT YCJIIOBUHM €ro BOSHUKHOBEHHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1. OmbITHI 10 HAOIIOJCHUIO HJIEKTPHU3ALNU T€J HHAYKIUEH U IPU COMTPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS 3JIEKTPUUYECKOTO OIS HA IPOBOJHUKYU U JUIIEKTPUKH.

3. COopka u mpoBepKa padOThI AIEKTPUUECKOH e TOCTOSTHHOTO TOKA.

4. H3mepeHue u peryJmpoBaHUE CUIIbI TOKA.

5. W3mepeHue u peryaupoBaHHUe HANPSHKESHUS.

6. HccienoBanue 3aBUCMMOCTH CHUJIbl TOKA, MIYIIETO 4Yepe3 Pe3UCTOpP, OT COINPOTHBIICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb IEKTPUYECKOIO COITPOTUBIIEHUS POBOAHUKA
OT €r0 JUIMHBI, TUIOIIAAN OMIEPEYHOTr0 CEYCHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUs HAIPSDKEHUH NP MOCIEJOBATEIBHOM COSAMHEHHH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Jyist CUJIbI TOKA MPH NMapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Ompenenenue paboTHI JIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHue MOIHOCTH 3JIEKTPUYECKOI0 TOKA, BbIAEIIEMOI Ha pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MYIIETO Yepe3 JaMIIOUKY, OT HalpsOKEHHs Ha
HEH.

13. Onpenenenune KI1/] narpeBarens.

14. MccnenoBanue MarHUTHOTO B3aMMO/IEHCTBHSI TOCTOSIHHBIX MarHUTOB.

15. M3y4eHne MarHuTHOTO TIOJIsi TOCTOSTHHBIX MarHUTOB MIPH X OObEAMHEHUH U Pa3IeiICHHN.

16. MccnenoBanue 1eHCTBUS JIEKTPHUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OMBITHI, IEMOHCTPUPYIOUINE 3aBUCHMOCTD CHJIBI B3aUMOCHCTBUSI KATYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYILKE.

18. M3y4yeHnune neicTBUSI MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19. KoncTpyupoBanue u nuzydeHue paboThl 3J1€KTPOIBUTATEIS.

20. 3mepenne KII/] a5eKTpoaBUTaTEIbHON YCTAHOBKH.

21. ONBITBl O HCCIICOBAHUIO SIBIECHUS D3JICKTPOMArHUTHOW WHAYKLHUH: HCCIIEOBaHHUE
W3MEHEHHN 3HAYCeHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexanuueckue siBJICHHUA.

Mexannueckoe aBwkeHue. MartepuanbHast Touka. Cucrema orcdyéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOE JBMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOpPOCTb Tella IPH HEPABHOMEPHOM
JIBUKECHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMosinHelHOe ABmkeHne. CBoOoaHoe maneHue. OnbIThl
lNanunes.

PaBHOMepHOE aBMXKEHUE TIO OKpyKHOCTU. [lepmon m wactora oOpamenus. Jluneiinas u
yIJI0Bast CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.



ITepssiii 3akoH HproTona. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. ITpunumn
CYHEPIIO3UIIUU CUJL.

Cuita ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CHJIa TPEHHUS TTOKOS,
JPYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEeHHE CBOOOJHOTO MaJIeHusl.
Jswxenue mianet Bokpyr Connna. [lepBast kocMuueckasi ckopocTb. HeBecoMOCTh U ieperpy3KkH.

PaBHOBecue maTepuaabHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TsKecTH.

Umnynec tena. M3MmeHeHne ummynbea. MMmynbe cuiibl. 3aKOH COXpaHEHMsI UMITYJbCa.
PeakTnBHOE NBHKEHUE.

Mexannueckasi pabota U MOHIHOCTh. Pabora cui TskecTH, ynpyroct, TpeHus. CBs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.

[ToreHuuanbHas SHEPTUs cxKaTol npykuHbl. Kunernueckas sneprus. TeopeMa 0 KHHETHUUECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. Ha6J'IIO,I[CHI/IC MCXaHUYCCKOI'oO ABMKCHUSA TCJIa OTHOCUTCIIbHO PAa3HbIX TCJI OTCuUéTa.

2. CpaBHeHHE ITyTEH U TPAEKTOPUH IBUXKEHUSI OJTHOTO M TOTO e TeJIa OTHOCUTEIIBHO Pa3HbIX
TeJl oTcuéTa.

3. H3mepeHune CKOPOCTH U YCKOPEHHUS TPSIMOJIMHEUHOTO JBHKCHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.

5. HaGmroneHue NBMKEHUS TeJa 1O OKPYKHOCTH.

6. HaOmroneHne MexaHMUYECKUX SIBICHUHN, MPOUCXOIANINX B cucTeMe oTcuéra «Temexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENIbHO KaOuHeTa (PU3NKHU.
7. 3aBUCHMOCTb YCKOPEHHs Te€lla OT MACChI Tejla U JENCTBYIOIIEH Ha HETO CUJIBL.
8. HaOmroneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEIL.
9. M3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKECHUH.
10. Ilepenaya nmimynbca Ipu B3aUMOJEHCTBHAN TEII.
11. TIpeobpa3zoBaHus SHEPTUU MPU B3aUMOACHCTBUH TeEIL.
12. CoxpaHeHHEe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13. CoxpaHeHHEe UMITYJIbCa MPU a0COTIOTHO YIPYTOM B3aMMOAEHCTBUH.
14. HabmroneHue peakTUBHOTO JIBHKEHUS.
15. CoxpaHeHHe MEXaHUYECKOM SHEpruy Npu CBOOOJHOM MaJCHUH.
16. CoxpaHeHHE MEXaHUUECKON SHEPTUU MIPU IBUKEHUH Teja Mo JeHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHue TpakTa /it pa3roHa U JaJbHEUIIero paBHOMEPHOTO IBM)KEHUS LIapUKa
NIJIN TCICKKU.

2. Ompenenenue cpenHell CKOPOCTH CKOJBXKEHUS OpycKa WM JBIKEHHUS IIapUKa I10
HaAKJIOHHOH TIIOCKOCTH.

3. OmpeneneHne YCKOPEHHs] Teja MPU PABHOYCKOPEHHOM JABMKEHUM 110 HAKJIOHHOMU
IIOCKOCTH.
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11.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €ciiy NPy PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HauyalbHOM CKOPOCTH
IIyTU OTHOCSTCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLINE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOT'O J1aBJICHUSI.
Onpenenenue k03P PUIHEHTA TPEHUS CKOIBKEHUSL.

Omnpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUM Tela IO
TOPU30HTAJILHOM TOBEPXHOCTH.

Onpenenenue paOOThl CHIIBI YOPYTOCTH IpH NOABEME Ipy3a C MCIOJIB30BAaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

M3yueHue 3akoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEI.

KonebarenpHoe JBHIKCHUC. OCHOBHBIC XapaKTCPHUCTUKHU KOJIEOAHUH: nepuon, 4acrora,

aMmIMTyna. MarematudecKuil M NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxarmue koyiebanus. BeiHyxkaeHHbIe Koyiebanus. Pe3onanc. MexaHW4ecKkne BOJIHEIL.
CaoiicTBa MexaHn4yeckux BoJH. [IposonbHbIe U monepeyHbie BOIHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpas3ByK.

Hemoncmpayuu.

S o e

Habmonenune xonebanuil e noJ| 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumroienne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).

Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30oHaHC.

Jlabopamopnwvie padbomut u onvimol.

OrnpezesieHre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenue 4acTOThl U Meproia KojaeOaHuil MPy>KUHHOTO MasTHHUKA.

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJI€OAHU TTOIBEIIIEHHOTO K HUTHU TPy3a OT JJIUHBI
HHTH.

HccnenoBanue 3aBUCUMOCTH TepHOaa KOJIEOAHWM TPYKUHHOTO MAasSTHHKAa OT MacChl

rpysa.
[TpoBepka He3aBUCUMOCTH Ieproja KoieOaHuil rpy3a, MOBEHIEHHOIO K HUTH, OT MacChl

rpysa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh Meproia KojaeOaHui MpyKMHHOTO MasTHHUKA
OT Macchl I'py3a U )KECTKOCTH MPYKUHBL.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.



Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE T0JI€. DJEKTPOMAarHUTHBIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkasia 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSI3U.

:‘)HGKTpOMaFHI/ITHaH pupoga CBCTaA. CKOpOCTB cBeta. BomHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoOBBIE CBOVICTBA CBETA.

Jlabopamopnwvie pabomot u onvimel.

1. I/I3yquI/Ie CBOMCTB QJICKTPOMArduTHLIX BOJIH C IIOMOIIBIO MOOMIJILHOTO TeJ'IC(bOHa.

Pa3zgen 11. CBeToBbIe ABJIEHMA.

JlyueBas Mmonenb cBera. Mcrounuku cBera. IlpsimonuHeiiHoe pacrnpocTpaHEHHE CBETa.
3armenus Connia u JIyasl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETa.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IMpCJIOMJICHHA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA.
Hcmonp30BaHKe MIOJIHOTO BHYTPCHHCT'O OTPAKCHHA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xopx nyueit B smuze. Onrtuyeckas cucrema ¢oToanmapara, MHKPOCKONA U
Teseckomna. [ 1a3 Kak onTHYecKas cuctemMa. bim30pykocTh U 1adbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CliokeHHe CrieKTpaibHbIX I[BETOB.
Hucnepcus caera.

Hemoncmpayuu.

[IpssMONMHENHOE paCIIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomMnenue ceera.

ONTHYECKUN CBETOBOJI.

Xon styuelt B coOuparomieit JuHse.

XoJ1 Tyder B pacCenBaroOIIeH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

9. Ilpunuun aeiictBus oToamnmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Mogensp rnasza.

11. Pa3noxenue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJia OTPaKEHUsI CBETOBOTO JIy4ya OT yrJjia MajaeHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH YIJla MPEJIOMIICHUS CBETOBOTO Jiyda OT yrja MajJeHus Ha
TPaHUIIE «BO3JTYX—CTEKIION.

[Tomy4yeHue n300paKEHHI ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHUIIBI COOMPATOIEH TUH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OneITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB NPU WX HAOIIOJICHUU 4Yepe3 IBETOBBIC
(UITBTPHI.
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Pa3zpen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopna u mmanerapuast Mmozens atomMa. Mogens atoma bopa. Mcnyckanue u
noromeHe ceera aroMoM. Kpantsl. JInuneiuaTsie CeKTpsI.

PagnoaktuBHocTh. Aunbda, Oera- u ramma-usznyudeHus. CTpoeHue aTOMHOTO sjpa.
Hyknonnass mogmens aromHoro siapa. M3orombsl. PannoaktuBHbIE TpeBpainenus. [lepuop
noJiypacnaaa aTOMHBIX sIJIep.

SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YMCEN. DHEPrus CBSI3U
aTOMHBIX sijiep. CBs3b Macchl U 3HEpruu. Peakuuu cuntesa u nejaeHus saep. crounuky sHepruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMCTBUs paJguOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHGKTpI)I N3JIYUCHUA U IIOTJIOIICHUA.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BoaOpoIa.

Habmtoienue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka MOHU3UPYIOMIMX U3TYyUCHU.

Peructpatust uznydeHusi pUpOAHBIX MUHEPAJIOB U IPOTYKTOB.

AR

Jlabopamopnwvie padbomut u onvimol.

1. HaOmroneHue CrijIomHbIX U IUHEHYaThIX CIIEKTPOB U3TyUEHHUS.

2. HccnenoBanue TpPEKOB: HM3MEPEHUE SHEPrUM YacTULBl 1O TOPMO3HOMY IyTH (IO
dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpHUTENEHO-0000IIAOIIHI MOTYJTb TIPEAHA3HAYEH JIJIsI CUCTEMATHU3AIUU U 0000IIeHNs
IPEIMETHOTO COJIEPYKAHMS U OIbITA AEATEIbHOCTH, TPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca
bu3uKy, a Takke I MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY dK3aMeHY Mo (U3MKe IS
00yyaromuxcsi, BBIOPAaBIINX 3TOT YUeOHBIH Mpeamer.



[Tpu n3ydyeHun JaHHOTO MOYJISl PEaTU3YIOTCSl U CUCTEMAaTU3UPYIOTCS BUABI 1€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTWIKEHUE TMPEAMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3ylbTaToOB 00ydeHus, (opMHUpYyeTcs eCTECTBEHHOHAay4Has PaMOTHOCTH:
OCBOCHHME HAYYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUN MPUPOABI U TEXHUKU, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHUCIIEe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMNIMATBHO AESTENBHOCTHBIN XapaKTep JaHHOIO pa3fielia pealu3yercs 3a CuéT Toro,
YTO 00YYarOLIUECs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN PACO3HABATh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYKarOUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

HCII0JIB30BaTh HAY4YHBIC MCTOAbI MCCIICAOBAHUSA (1)I/ISI/IIIGCKI/IX ﬂBHeHHfI, B TOM 4YHCIIC OJIA
IMPOBEPKHU T'HITOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BSACHATH HAayY4YHBIC OCHOBBI HanOoJiee BaKHBIX IIOCTI/DKCHl/If/'I COBPCMCHHBIX TCXHOHOFHﬁ,
HallpuMep, IMPAKTHYCCKOTI'O MCITIOJIb30BAHUA PA3JIMYHBIX KCTOYHHUKOB SHCPIruu Ha OCHOBC 3aKOHaA
MMpeBpalICHNA U COXPaHCHHA BCEX M3BCCTHBIX BU0OB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

I/I3y‘1€HI/IC (1)H3HKI/I Ha YPOBHC OCHOBHOTI'O 06mero O6paBOBaHI/I5{ HarpaBJICHO HAa JOCTHIKCHHUC
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCAMETHBIX O6pa3OBaT€JIbHI>IX PE3yIbTATOB.

B pesynpraTe wu3yueHuss (¢GU3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA ¥
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA

- IPOSIBJICHUE HMHTEpeca K HUCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hu3nyeckoi
HayKH;

- LIEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 M T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—~TOTOBHOCTh K AaKTMBHOMY YYaCTHIO B OOCYXJEHHUHU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUHN (PU3HKHY;

— OCO3HAaHHUE BAJXHOCTU MOPAJIBHO-ITUYECKUX MPHUHIIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) acTeTM4YeCKOr0 BOCIIMTAHMSI:

- BOCIIPUSAITHE OSCTETUYECKHX KauecTB (U3NYECKOH HayKu: €€ TapMOHHUYHOTO IOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

- 0CO3HAHME EHHOCTH (pr3MUecKoi HaAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUH, BaKHEHUIIEH COCTABIISIIOLIEH KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHs:



— OCO3HAHME LIEHHOCTH 0e30MacHOro olpasza >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaXHOCTH TIPaBHJ OE30MAaCHOTO MOBEJACHHUS HAa TPAHCIIOPTE, Ha JIOPOTax, ¢ JJIEKTPHUUECKUM U
TEIJIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSAX;

- c(hopMHPOBAHHOCTh HABBIKA peiiekcHu, MPU3HAHWE CBOETrO TpaBa Ha OIMIMOKY U TaKOTO Ke
npaBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- aKTHBHOE y4YacTHUE B PEIICHHHM NPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpTraHU3aIfy, TOPoJa, Kpas) TEXHOJIOTHUECKON M COIMAILHOW HAIMPABICHHOCTH, TPEOYIOIINUX B
TOM 4uciie U GU3NYECKUX 3HAHUIA;

- MHTEPEC K MPAKTUIECKOMY H3yUeHUIO TPO(dhecCuil, CBsI3aHHBIX C PU3UKOI;

7) 3K0JIOTMYEeCKOT0 BOCTIUTAHUSA:

— OpUEHTAIUs Ha TPUMEHeHre GU3NYECKUX 3HAHUN JJIs PEeLICHUS 3a/1a4 B 00JIaCTH OKpY>Karolei
Cpelipl, TUIAHUPOBAHMSI MOCTYIKOB U OLEHKH MX BO3MOXKHBIX IMOCJIEICTBUI ISl OKpY>KaIOLIEei
Cpelibl;

— OCO3HaHME TTI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) aganTanuyM K M3MEHSTIONIUMCH YCJIOBHSAM COLMAILHON M NPUPOJIHOM Cpeabl:

- MOTPEOHOCTh BO B3aMMOJICHCTBUY TIPH BBITOJIHEHUH WCCIICTOBAHUN M MPOSKTOB (DU3MUCCKON
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;

— [OBBIILICHUE YPOBHS CBOE KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TeIIbHOCTh;

- OTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie GOpMyIUpOBaTh UIEH, MOHATHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

- OCO3HAHHE JCPUIMTOB COOCTBEHHBIX 3HAHWUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

- IJJTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DU3MUYCCKUX 3HAHMIA,

- CTpEeMJICHUE aHAJTM3UPOBATH U BBISIBIISATH B3AMMOCBSI3U MIPUPO/IbI, 00111€CTBA M SKOHOMUKH, B TOM
YHCIIe C UCIOIb30BaHUEM (PH3UYIECKUX 3HAHUN;

— OIICHKA CBOMX JCMCTBUIA C yUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TTT00ATBHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOEHHS mporpammbl Mo (u3MKe HAa YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi y oOyugaromerocs OyayT chOpMHpPOBAHBI MeTaNpeIMeTHbIE pPe3yJabTaThl,
BKIIIOUAIONME TIO3HABATENbHBIE YHHUBEpCaJbHbIe Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
VHHUBEpCATbHBIC yUeOHBIC JICUCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC yUeOHBIC JICHCTBHS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE e CTBHS

Ba3oBble jornyeckue geiicTBud:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN O0OBEKTOB (SIBJICHU);



YCTaHABIMBATh CYIICCTBEHHBIM IPHU3HAK KJIACCH(UKAIMKM, OCHOBAaHMSA s OOOOLICHUS WU
CpaBHCHHUS;

BBISBJISITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS B PACCMAaTPUBAaeMbIX (akTax, IaHHBIX |
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBJISITH [TPUYMHHO-CIICICTBEHHBIC CBSI3M NPH M3Y4YEeHHH (PU3NYECKUX SIBICHUH U IPOLECCOB,
JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICYKTUBHBIX M WHIYKTUBHBIX YMO3aKIFOUCHUH, BBIIBUTATh
THITOTE3bI O B3aUMOCBSI3SX (DM3MUSCKUX BEITHUYHH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCcO0 pemeHus y4yeOHOM (u3uyeckod 3amadum  (CpaBHEHHE
HECKOJIPKMX BapUaHTOB PEIICHHs, BHIOOp HanOoJiee MOJXOJSIIEr0 ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciienoBareibcKue AeiCTBHUA:

MCII0JIH30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIBCKUI HMHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh IO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIH (HU3UIECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHUE (PU3NICCKOTO SIBIICHUS;

OLICHMBATh Ha MPUMEHHMMOCTh M JIOCTOBEPHOCTh HWH(MOPMALIMIO, TMOJIYYEHHYI0 B XOJe
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpPMYyIUPOBaTh O000OILIEHUST M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (DU3UICCKUX MPOIIECCOB, & TAKKE BBIJIBUTATh
MIPEITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

PatGora ¢ undopmanmeii:

OPUMEHSATh Pa3InyHble METO/Ibl, MHCTPYMEHTBI U 3aIPOCHI NP MOMCKE U 0TOOpe MHPOpMALUU
WIN JaHHBIX C yYETOM MPEIJIOKESHHON yueOHOH pu3mueckoii 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHIPETUPOBATh MH(POPMALUIO PA3IUYHBIX BHJIOB U
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMALUM U
WUTIOCTPUPOBATh pellaeMble 3a7aul HECIIOKHBIMU CXEMaMH, uarpaMMaMi, MHOU rpadukoi u
UX KOMOUHAIMSIMU.

KoMMyHuUKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el cTBHA:

B Xoje OoOCyXJeHHs y4eOHOro marepuaina, pe3yibTaToB J1abOopaTOpPHBIX padOT W MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBaTh WJEH, HAllCJICHHBIC Ha
pelIeHre 3aJaui U NoJiIepKaHue 01arokenareaIbHOCTH OOLIEHMS;

COTIOCTABJISITh CBOM CYXJCHUS C CYXACHUSIMH IPYTMX YYaCTHHKOB JUanora, oOHapyXuBaTh
pasyinuue U CXOJACTBO MO3ULIUNI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABNIATH PE3YJIbTAThl BBIMOJIHEHHOTO (DH3UYECKOro OmbiTa (IKCIEPUMEHTA,
HCCJICTIOBAHMSI, IPOEKTA);

MMOHMMATh M CTIOJIH30BaTh MPEHMYIIIECTBA KOMAHTHOW ¥ WHAWBHIYAILHON PabOTHI IPH PEIICHUN
KOHKPETHON (hPU3UUYECKOM MPOOIEMBI;

MIPUHUMATH TCJIM COBMECTHOM JEesATSIIbHOCTH, OPTaHW30BBIBAThH JICHCTBUS 1O €€ JOCTHKCHHIO:
pacmpenensits poiu, oO0CYKIaTh MPOILECCHl U Pe3ylbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOIEH;

BBITIOJHATH CBOIO YacTh PaOOTHI, JOCTUTAs KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPABICHHUIO
¥ KOOPJAWHHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh KadeCTBO CBOEro BKJaJa B OOMIMII TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.



PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUA

CaMoopraHmaunﬂ:

BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPEOYIOUIMX JAJs peIIeHUs
bu3nUecKux 3HAHUMH;

OPUEHTUPOBATHCSI B PA3JIMYHBIX MMOAXOJAaX MPHUHATUS PELICHUH (MHAMBUAYaJIbHOE, MPHUHATHE
pellIeHus B IpyMIie, IPUHIATHE PELLICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTaBIIATh AITOPUTM peleHHs (PU3MUECKON 3a/1aui WM IJIaHA UCCIIEI0OBAaHUS
C Y4€TOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATb
npeJiaraéMble BapMaHThl PELICHUH;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJIb, IMOLIUOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJ1aH €€ U3MEHEHMUS,

OOBSICHATh NPUYUHBI TOCTUKEHUS (HEJTOCTUKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, AaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCIICIOBAHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHTYallHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSM;

CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HABaTh CBOE MPABO Ha OLIMOKY MpH pelIeHUH (PU3UYECKUX 3a7jad UM B YTBEP)KACHUAX Ha
Hay4yHbIE TEMBI U TAKOE XK€ IPABO IPYroOro.

IMPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenust B 7 kJiacce IpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOLIUXCSl YMEHUI:

HUCIIOJIB30BATh IIOHATHUA: (1)I/ISI/I‘IeCKI/Ie N XHMHWYECKHUE SABJICHHA, Ha6.]'IIO}IeHI/Ie, OKCIICPUMCHT,
MOJIeJIb, TUIIOTE3a, CAWHUIBI (PHU3UYECKUX BETUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBIXKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TPaeKTOpUs, PaBHOJACHCTBYOIIAs Cuia, AegopMmarus
(ympyrasi, IacTU4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pa3nuyath sBreHus (AudQy3usi, TEII0BOE IBUKEHIE YaCTHUI] BEIIIECTBA, PABHOMEPHOE JIBIKEHUE,
HCPAaBHOMECPHOC JBUKCHUEC, HWHCPLUA, BSaHMOﬂeﬁCTBHe TCJI, PaBHOBECHUC TBépI[I)IX T€I1 C
3aKpeTIEHHON OCBIO BpAIlleHHUsI, TTepeIaya JaBlIeHUs TBEPABIMU TEIAMHU, KUAKOCTSIMH U Ta3aMH,



aTMoc(epHoe AaBlieHre, IJIaBaHUE T, MPEBPALICHHUS] MEXaHUUYECKON SHEPTyu) 10 OMUCAHHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIe
¢u3nueckue SBJICHUS B MPUPOJE: MPUMEPHI ABIKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KHUBOU U
HEXMBOW TpUPOJIE, NEHCTBHE CHIIBI TPEHHUS B MPHUPOJAE U TEXHHKE, BIUSHUE aTMOC(HEPHOro
JIaBJICHUS Ha JKUBOM OpraHu3M, IIaBaHHE PBIO, pbIUaru B TeJe YeIOBEKa, IPU STOM MEPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYI0, BBIIEISATH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;

OINKCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBICHUS, UCTIOIb3YS (PU3NYECKUE BEIIUYMHBI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHIIA
VIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUJia TPEHUs, JaBieHue (TBEPAOro Tela, KUIKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHWuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBIL,
K02 (UIIMEHT MOJIE3HOT0 JCHCTBHUS MEXaHU3MOB, KWHETHYECKas U TOTEHLIMAIbHAas SHEPTHsl ), IPU
OINKCAaHHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U eIUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH IpaUKH M3yYEHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUYECKHUE SBICHUS M IPOLIECCHI, HCIOJB3YS IpaBuia
CJIOKEHHsI CHII (BIIOJIb OJJHOM MpsiMOif), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesa, MpaBUio
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKON
SHEPruu, IMpU OSTOM JaBaThb CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3aMUCBIBATh €ro
MaTE€MaTU4YeCKOe BBIPAKECHUE;

OOBSACHATH (M3MYECKUE SIBJICHHS, MPOILIECCHI M CBOMCTBA TeN, B TOM 4YHCIIE U B KOHTEKCTE
CUTyalMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH IPUYUHHO-CIIEICTBEHHBIEC CBS3H,
CTPOUTH OOBSCHEHHWE M3 1—2 JIOrMYECKHMX MIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOHCTBA
(bu3nUecKuX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemate pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUYECKUE BEJIUMUMHBI B (DOPMYIIBI U IPOBOJUTH PACYETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJMMBbIE MJIi pEeUIeHMs] 3aJad, OLIEHHWBATh PEATUCTUYHOCTh MOJYyYEeHHOU
(bu3nUecKoil BETUUNHBL;

pacno3HaBaTh HpPOOJIEMBI, KOTOPHIE MOKHO DPELIUTh HPHU MOMOIIM (PU3HMUYECKUX METOJIOB, B
ONHCAaHUM HCCIIEOBaHMs BBIJIENATh MPOBEpSEMOE MPEearnookKeHne (TUIoTe3y), pa3iuyarb U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT, HAXOAUTh OMIMOKU B XOJ€ ONBITA, JEJIaTh BHIBOIbI
I10 €70 pe3yJIbTaTaM;

IPOBOAMUTH OIBITHl [0 HAOIIOJEHUI0 (U3NYECKUX SIBICHUW WM (PU3NUECKUX CBOWCTB TEN:
(bopMynupoBaTh MpoOBepsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BBIBOJBL;

BBIMOJIHATh TpSIMBbIE HM3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI U
TEMIIEPATYPhI C UCIOJIb30BAHUEM aHAJIIOTOBBIX U HMU(PPOBBIX NPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB C YUETOM 3aJaHHON aOCOMIOTHON MOTPETHOCTH U3MEPEHHI;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKOM BEIMYMHBI OT JApPYyrol c
UCIIOJIb30BAaHUEM TNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH MYTH PABHOMEPHO JBMXKYILETOCs Teja OT
BPEMEHM [BHKEHHS Tela, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHHS OT ILIOIIAINA CONPUKOCHOBEHHS TEN, CUIIbI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUITBI OT 00bEMa NOrpyKEHHON YacTH Tena
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jda, OT IIyOHWHBI, HA KOTOPYIO
MOTPYXKEHO TeJO, YCIOBUH IUIaBaHUS TEJ, YCIOBUN paBHOBECHS pblyara U OJIOKOB), y1acCTBOBATh
B IUIAHHPOBAaHUM Y4YE€OHOIO HCCIIEOBAaHUs, COOMpaTh YCTAaHOBKY M BBINIOJHATH HM3MEPEHMS,
cienyst TpeAJIOKEHHOMY IUIaHY, (HUKCHUPOBAaTh pPE3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTH
¢u3nUecKkux BENWYMH B BHJE NPEIJIOKEHHBIX TaONUIl U TpaduKOB, JeiaTh BBIBOJBI I10
pe3ynbTaTam MCCIIEIOBAHHUS;



IPOBOANTH KOCBEHHBIE M3MEpPEHHS (DU3UUCCKUX BEIMYUH (IUIOTHOCTH BEHIECTBA JKHJIKOCTH H
TBépZ[OI‘O TCJIa, CHUJIa TPCHHUA CKOJIBXKCHUSA, HOABJICHUC BO3/yXad, BbITAJIKUBAOIIass CHJia,
JCUCTBYIOIIAS HA MOTPYKEHHOE B KHUIKOCTh TEJI0, KOAPPHUIMEHT TOJIE3HOTO JEUCTBHS ITPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKLIMHU: TPU BBIIOJHEHUH H3MEpPEHHH COOUpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISTH 3HAUCHHE HCKOMOI BEJTMYHMHBL;

co0III0IaTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHHUEM;
yKa3bIBaTh NPUHLIUIBI JEHCTBHS NPUOOPOB M TEXHHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OAPOMETp, phIUar, MOJABMKHBIA M HETOABMKHBIN OJIOK,
HaKJIOHHAsSI TUIOCKOCTB;

XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
Ormopoll Ha UWX onucaHus (B TOM 4YHCIe: TOMMIMIHHMKH, YCTPOMCTBO BOJOIPOBOJA,
THJPABINYECKUIl TIpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp), HCIIONIb3YsI
3HAHMSA O CBOMcTBax (u3nyeckux sBIEHUH H HE0OXoauMble (U3UYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

NPUBOJUTE MpUMEPHl (HAXOAWTh MH(OpMANMIO O NMpHMEpax) MPAaKTHYECKOTO HCIIOIb30BAHHS
(u3MUYECKUX 3HAHWIA B TIOBCEJHEBHOMW )KU3HU JUIs 00ecieueH s 0€30I1aCHOCTH IIPU OOpAaICHUH C
npudopaMH M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHHs 30POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLICH CpeJie;

OCYIIECTBIIATH OTOOP MCTOYHHMKOB HMH(popManyu B VHTepHETE B COOTBETCTBHM C 3a/IaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIOIIMXCS 3HAHUH W TYTEM CPaBHEHHS Pa3JIMYHBIX
MCTOYHHMKOB BBIIENIATh MH(OPMALIUIO, KOTOpas SIBISCTCS MPOTHBOPEUYMBOW WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IPH  BBINOJHEHHM YYEOHBIX 3aJaHUi HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3nyeCKOoro cojaep:KaHMs, CHPaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeTr, BiajeTh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, MpeoOpa3oBaHus MH(GOPMALUK W3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE KPATKNE MMCHMEHHBIEC M YCTHBIE COOOILCHHS Ha OCHOBE 2—3 MICTOYHHKOB
uH(popMaimu (HU3NUECKOTO COJCPIKAHMS, B TOM YHCJIE IMyOJIMYHO JIeNaTh KPaTKUE COOOIICHHUS O
pe3yibTataXx INPOEKTOB WM YYEOHBIX HCCIEJOBAaHH, MpPU 3TOM TIPAMOTHO HCIIOIb30BAThH
M3YYEHHBII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOKIATh BHICTYIJIEHUE MPE3EHTallUEl;
TIPY BBITOJIHEHUU YUEOHBIX MPOEKTOB U MCCIIEOBAHUI paclpeieNiaTh 00I3aHHOCTH B IPYIIIE B
COOTBETCTBHMH C IIOCTAaBJICHHBIMU 3aJadaMH, CJICAUTH 3a BBIIIOJIHCHHCEM IIJIaHA I[CI\/'ICTBI/II\/’I,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIBL, BBICTPaUBAThH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHG, YUUTBIBAsA MHCHHUEC OKPYXKAIOIIUX.

K xoHny oOydeHus B 8 kiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HCIIOJIB30BaTh MOHATHSA: MAacca U pa3Mepbl MOJEKYI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKME M aMOp(HbIe Tena, HACHILEHHBIH U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3AYyXa, TEMIIEPAaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOU
JBUTaTelb, DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsf, DJIEKTPUYECKOEe II0JIe, IPOBOJHUKU U
JUAJIEKTPUKH, TOCTOSIHHBIN AEKTPUYECKUN TOK, MArHUTHOE I10JIE;

pa3ianyath sBIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHE, TeIUlonepeiada, TENJI0BOE PaBHOBECHE,
CMa4yuBaHHE, KaWUIAPHBIE SIBJIICHUS, UCHApEHHE, KOHACHCAIUs, IUIaBICHUE, KPUCTAUIM3alus
(oTBepAeBaHUE), KHUIEHHE, Terlonepeaaya (TemIoNpOBOJIHOCTh, KOHBEKIUS, H3JIy4YEHHE),
ANEKTPU3aLNsl TeJ, B3aMMOJEHWCTBHE 3apsiOB, JEHUCTBHUS JIIEKTPHUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBME MAarHUTHOTO IIOJIS HA IIPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAsI WHIYKIIMS) 1O OMUCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KAIOIIEM MHUPE, B TOM YHCIIE
¢u3nueckue SBIEHUS B NPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KalWUISpPHbIE SBJICHUS B



IpUpOJie, KPUCTAUIBl B IpUpoje, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0pa3oBaHUE pOChI, TyMaHa, UHEsl, CHETa, AJIEKTPUUYECKHE SABICHHS B aTMoc(depe, 2IeKTPHIECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE MoJjie 3eMiH, Apeild NOIHCOB, POIb MArHUTHOIO IOJIS JUIs
JKU3HU Ha 3emuie, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOJAUTH NPAKTUYECKYIO 3a/layy B yUEOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3MUECKUX SBJICHUH;

OIKCHIBATH U3yYCHHBIE CBOWCTBA TN U (PU3UUECKHUE SBJICHUS, UCTIONB3Ys (PU3MUECKIE BETMYMHBI
(TemnepaTypa, BHYTPEHHsSI SHEPIUs, KOJMUYECTBO TEIUIOTHI, ye/IbHAs TEIUIOEMKOCTh BEILECTBA,
yJleNbHas TEIUIOTa IUIaBICHHS, YIeIbHAs TEIUIOTa Iapoo0pa3oBaHusl, yAeIbHAs TEIUIOTAa CTOPAHUS
TOIJINBA, KO3(PULMEHT NOJIE3HOro AEHCTBHS TEIJIOBOM MAlIMHbI, OTHOCUTENIbHAS BIIAXKHOCTb
BO3/yXa, JJIEKTPUYECKHUI 3apsj, CHJla TOKa, JJIEKTPUUYECKOE HANpsSKEHUE, CONPOTHUBIICHUE
IIPOBOJIHUKA, YJEJIbHOE COIPOTHUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOIO TOKA),
OpY ONHCAHMUU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYHH,
0003HaueHMsI U €UHHULBI GU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYIIbI, CBA3BIBAIOILNE JAaHHYIO
(Gu3nUeCKy0 BEIWYHHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'paUKy U3YYEHHBIX 3aBHCHMOCTEH
(bu3n4ecKuX BEINYNH,

XapakTepu30oBaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHHUS W TPOLECCH, HCIOJIb3Ysl OCHOBHBIC
HOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, MPUHIMI CYIEPIO3ULIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa ajis yyacTka IeIu,
3akoH Jlxoyns—JIeH1ia, 3aKkoH cOXpaHEHUs YHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO ()OPMYIUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTUUYECKOE BBIPAKEHHUE;

OOBSICHATh (U3MUECKUE MPOLECChl M CBOICTBAa Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH NPUUMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0BbsicHEHHE M3 1—2 JIOTMYeCKuX LIaroB ¢ Omnopoi Ha 1—2 M3y4eHHBIX CBOHCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiath pacu€THble 3a7aud B 2—3 AEHCTBHsS, UCHOJb3Ysd 3aKOHbI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3alMChIBaThb KPAaTKOE YCIOBHE,
BBISBIIATH HEJOCTAaTOK JI@aHHBIX JUIS PpELICHUs 3a/Jadyd, BBIOMpaThb 3aKOHBl M (HOpMyIb,
HeoOXoauMble JUIsl €€ pelIeHMs], NMPOBOAUTH PAacUYEThl U CPABHHUBATh IIOJYyYEHHOE 3HAUEHUE
(bu3n4ecKoil BEIMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXXKHO PpEHIMTh MpPH IMOMOLIM (PU3UUYECKHX METOOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIAEIATH INPOBEPSIEMOE IPEANIOJIOKEHUE, OLEHUBAThH
MPaBWJIBHOCTD MOPSsIIKA IPOBE/IEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tl
(kanwIIsipHbIE SIBJICHHS, 3aBUCUMOCTb JaBJICHHS BO3[yXa OT ero o0béMma, TeMIeparypsl,
CKOPOCTH IIpolLlecca OCTBIBAHWS M HarpeBaHWs IIpU H3JIyYEHUM OT LBETa H3JIydarolen
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOABI OT TEMIIEPATYPbI >KUJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3aLMs Tel U B3aUMOJEHCTBUE JJIEKTPUUYECKUX 3apsiliOB,
B3aMMOJICHCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3yallM3allisd MAarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuToB, JE€HCTBUS MArHUTHOIO TIOJS HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJABUTATENsl  IOCTOSHHOTO  TOKa):  (OpMyJIHpoOBaTb  MPOBEPSEMbIE
IPENOI0KEHUs, COOMpaTh YCTAHOBKY M3 MIPEUI0KEHHOI0 000py/10BaHHUs, OIUCHIBATH X0/ OTbITA
1 GOPMYJIMPOBATH BBIBOJIBI;

BBITOJIHATH IPSAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBLHON BIIAKHOCTH BO3/yXa, CUJIbI TOKA,
HANpsDKEHUsS. C MCIOJIb30BAaHHEM AaHAJOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKUX BEIHYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUHN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JAPYyrol c
UCTIOJIb30BAaHUEM MPSMBIX H3MEPEHHH (3aBUCUMOCTh COIPOTUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOHIA/IM TIONEPEYHOTO0 CEUEHUs U YAENbHOTO COMPOTHBIICHHS BEIECTBA MPOBOJHUKA, CHIIbI
TOKa, UAYIIEr0 uepe3 IMPOBOAHMK, OT HANpPSDKEHUs Ha IPOBOJHMKE, MCCIEA0BaHUE
MOCJIE0BATEIBHOIO U MapaJIeIbHOIO COETUHEHHH MPOBOJHUKOB): MJIAHUPOBATh HCCIIEI0BAaHUE,
coOMpaTh YCTAaHOBKY W BBIMOJHATH U3MEPEHHUs, CIEys MpeIoKEHHOMY IUIaHy, (pUKCHpOBaTh



pe3yibTaThl IOJyYEHHOM 3aBUCUMOCTM B BHUAE TaOauL M rpaduKOB, JeNaTh BBIBOABI IO
pe3yJipTaTaM MCCIIEI0BaHNS;

IIPOBOJUTh KOCBEHHbIE M3MepeHMsI (U3NUYECKUX BEIUUYMH (yAeibHas TEMJIO0EMKOCTh BELECTBA,
COIIPOTHBIIEHUE TIPOBOJHHMKA, pabOTa M MOIIMHOCTh 3JIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys IPEUI0KEHHOW UHCTPYKLIUH, U
BBIUNCIISATH 3HAUEHNUE BEIMUUHBI,

co0uIr01aTh MpaBuiia TEXHUKH O€3011aCHOCTH ITPU paboTe ¢ 1a00opaTOpPHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS M3YYEHHBIX INPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OIIOPOii Ha MX onMcaHus (B TOM YHCe: cCUcTeMa OTOIIEHHsI JIOMOB, TUTPOMETP, ITapoBasi TypOUHA,
aMIEpMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIUH, JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelbHbIE  JJEKTPONPUOOPbl  (IpUMEpHI),  DIIEKTPUUYECKHE  MPEAOXPAHMUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUraTeNlb IIOCTOSHHOIO TOKA), MCIIOJNb3ysd 3HAHUS O CBOMCTBax
(bu3nyeckux sBICHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE NMPHUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETD, IBUTATEIIb
BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX LEeneil ¢
[OCJEI0OBATENbHBIM M HapaJlIebHbIM COCIUHEHHUEM JJIEMEHTOB, pa3jinyas YCIOBHbIE
0003HaYEeHMsI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;

IPUBOAUTE MpPUMEpPHI (HaXOAUTh MH(OPMALMIO O MpUMeEpax) MPAKTUYECKOIO HCIOIb30BaHUS
(du3nUecKrux 3HAHUH B TIOBCETHEBHOW KHU3HHM I 00ECTIeYeHUsT OE301IaCHOCTH TP OOpAIEHHH C
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3]I0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTUYECKOTr0 MOBEIEHUS B OKPYKAIOLIEH CpelE;

OCYILLECTBIIATh MOUCK HH(popMaruu Qusnyeckoro cogepxanuss B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUHN U TyTEM CpaBHEHHS JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIEIATH HH(OPMAIIHIO,
KOTOpas ABJISETCS NPOTUBOPEUUBOI UM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIB30BAaTh TIPU  BBINOJHEHWM YYeOHBIX 3aJaHUil  HAayYHO-NOMYJSIPHYIO JINTEPATypy
(bu3n4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaAeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHHMs WHGOpPMAIMK W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYI'YIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHHIE COOOIIeHHsI, 0000111as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEp’KaHMs, B TOM YHUCIE MYOJUYHO IMPEJCTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATENbCKON JEeATENbHOCTH, NpPU 3TOM T'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIIJICHHUE
MPE3EHTALNEH;

IPY BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIETOBAHUN (PU3MUYECKHX MPOLECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CJIEJIUTh 32 BBIITOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIag B
JeSITeNIbHOCTD FPYIIIbI, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBHE, IPOSIBIISISI TOTOBHOCTh
paspenatb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJiacce npeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y 00YHAIOIIHUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCU€Ta, MaTepUalIbHAsl TOUKA, TPAEKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JIBOKEHUA, nedopmartus (ympyras, TIJIACTUYECKas ), TpEHHE,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSKECTH, abCOIIOTHO
TBEPJIOE TEJO, MIEHTP TSHKECTH TBEPAOTO TeJia, paBHOBECHE, MEXaHUYECKHE KOJICOAHUS U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, [IKada 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh M JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS W TOTJIONMIEHHUS, aibda, OeTa- u
raMmma-u3JIy4eHHsi, U30TOIbI, siA€pHAst SHEPreTHKA;

paznuyaTh  sBJICHHUS (paBHOMEpPHOE ¥  HEPAaBHOMEpPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE IBUKEHHE, CBOOOTHOE Ta/IeHUE Tel, pPABHOMEPHOE ABIKCHUE



[0 OKPY)KHOCTH, B3aUMOJIEHCTBHME TeJ, PEAKTHBHOE [BHKEHME, KojeOaTeIbHOE MABHMIKEHHE
(3aTyxarolye 1 BBIHYXICHHBIE KoJeOaHHs), pe30HAHC, BOJTHOBOE JIBUKEHUE, OTPaKEHHE 3BYyKa,
IPSIMOJIMHEMHOE PACIPOCTPAaHEHHUE, OTPAKEHUE M IPEIOMIICHUE CBETA, IOJHOE BHYTPEHHEE
OTpaKEHHME CBETA, Pa3JIOKEHHE O€Joro CBETa B CIEKTP M CIOXKEHHE CIEKTPAJIbHBIX LIBETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PAaJUOAaKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOIO CIIEKTpa
U3JTy4EHHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pU3HUEeCcKoe SIBICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3UUECKUX SBICHUIN B OKPYKAIOIIEM MHUpPE (B TOM YHCIIE
(bu3nyeckue ABJICHUS B IPUPOJE: IPUIUBBI U OTIUBBI, JBM)KEHUE IU1aHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE JIBUJKEHUE >KMBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB JKMBOTHBIMHU, 3EMJIETPSACEHUE,
ceificMu4eckue BOJIHBI, IlyHaMH, X0, L[BETA TeJl, ONITUYECKUE SIBJICHUS B IPUPOJIE, ONOIOTHYECKOe
JeCTBUE BHUJIMMOTO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO H3IyYCHHH, €CTECTBEHHBIN
PaMOaKTUBHBIA (POH, KOCMUYECKUE JIyUHd, paJIMOAKTUBHOE U3JydeHHUE NPUPOAHBIX MHUHEPAJIOB,
JNEHCTBUE pAJAMOAKTUBHBIX M3JIyYEHHH HA OpraHW3M ueloBeKa), IpPHU OSTOM IE€PEBOAMTH
IPAaKTUYECKYIO 337a4y B yUeOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHUI;

OIKCBIBATh U3yYECHHbIE CBOWCTBA TN U (PU3MUECKUE SABICHUS, UCIIONB3Ys (PU3NUECKUe BETUUMHbI
(cpenHsit W MrHOBEHHass CKOPOCTb Teja IIpM HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHUE,
IIEPEMELICHHE, ITYTh, YIJIOBask CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, yCKOPEHUE
CBOOOJHOIO NaJEHHUS, BEC Tea, HUMIIYJIbC Tella, UMIYJIbC CHJIbl, MEXaHW4eckas pabora u
MOILHOCTb, IIOTE€HIAJIbHAS SHEPTUs TeJla, HOJHATOr0 HaJl IOBEPXHOCTHIO 36MJIU, IOTCHIIMAJIbHAS
SHEPrus CHKATOM MPYKUHBI, KHHETUYECKAsl YHEPIUsl, [10JIHAs MEXaHUYECKasi SHEPrus, Mepuosl U
4acToTa KojeOaHui, JUIMHA BOJIHBL, [POMKOCTh 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, 10Ka3aTellb
IPEJIOMIICHUS CPEJIB), IPU OMIMCAaHUH PABUIIBHO TPAKTOBATH (PH3HUUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, 0003HAYCHUS U €IMHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3bIBAIOIME
JaHHYIO (DU3MYECKYI0 BENWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH T'padUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3UUECKUE SIBJICHHUS U MPOIECCHI, HCIIONIB3YS 3aKOH COXPaHEHHS
SHEPruu, 3aKOH BCEMHMPHOIO TArOTEHUS, NPUHLMII CYNEPIO3ULUU  CHJI, IPHUHLHI
OTHOcUTeNbHOCTH ["anmuines, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TPEJOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiIOBOIO M MAacCOBOTO YHUCEN IPU SIEPHBIX
peakuusx, NpuU OSTOM JaBaThb CIIOBECHYIO (OpPMYJIUPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKUE IMPOLIECChl U CBOWCTBA TEJ, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyallHil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATh NPUUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4u (ONMUpPAIOIINEcs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YsI 3aKOHBI U
bopmynbl, cBs3bIBalolMEe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJauu
3aMCchIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIONIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBl U (QOPMYJbI, HEOOXOAMMBIE JJISi peIIeHUs, IMPOBOAUTH pacuéTbl M OIEHHUBATh
PETUCTUYHOCTD OJYYEHHOTO 3HAUEHUS! GPU3NYECKON BETUUMHBL;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh NPU MOMOLIM (U3NYECKUX METOIOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOIOKEHNE, OLEHUBATh
IIPABWJIBHOCTh IOPSJKA IPOBEAEHUS MCCIEN0BAaHUA, J€laThb BbBIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJI0IEHNUH U OIBITOB;

IPOBOJIUTH OMBITH 0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh MEpHoia
KOJIEOaHUH MPYKUHHOT'O MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IBI MaJIbIX KOJIeOaHWH, PSIMOJIMHEWHOE PacpoCTpaHEHUE CBETa, Pas3lIoKeHHE OesIoro
CBETa B CIEKTP, U3YyUEHHE CBOMCTB M300paXE€HUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolei JT1uH3e, HaOII0AeHHEe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHUs):



CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO HaOopa 000pyAOBaHUS, OMKUCHIBATH XO/T
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH IPU HEOOXOJUMOCTH CEpUI0 NPSAMBIX HW3MEPEHUH, ONpeAesss CpeJHee 3HaueHue
U3MepAeMoil BeMUYMHBI ((DOKYCHOE paccTOSHHE cOOMparomieil JHMH3bI), 0OOCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBHUCUMOCTEH (PM3MUECKUX BEIMYMH C HCIOJIb30BAaHHEM MPSIMBIX
U3MEepeHUll (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaabHON
CKOpOCTH, TepHoia KojaeOaH!i MaTeMaTH4eCcKOro MasiTHAKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa)KeHMsI CBeTa OT yIja NaJEHUs M yIyla NpPeIoOMIIEHUS OT yrja IaJeHus): IJIaHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATh PE3YNIbTAThl MOJIyUYCHHON
3aBUCUMOCTH (PU3MYECKHUX BEJIMUMH B BUJIE TAOIHI U rpauKOB, Je/1aTh BHIBO/IBI 10 pe3yJIbTaTaM
UCCIIEJIOBAHMSI;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (GU3NUECKUX BEIUUYHMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAaACHHUs, >KECTKOCTh MPYKUHBI,
KO3(QULMEHT TpeHUsl CKOJIbXKEHUs, MEXaHHWdeckas paboTa M MOILHOCTb, 4acTOTa M IEPUOJ
KOJICOAHU MAaTEeMaTHYECKOTO U MPYKUHHOT'O MasiTHUKOB, ONTHYECKAs! CHJIa COOMPAIOIIEH TUH3BI,
PaMOaKTUBHBIA (DOH): MIIAHUPOBATH U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATH U3MEPEHUS, CIEeysI PEATI0KEHHON HHCTPYKIIUH, BBIYACIIATh 3HAYCHUE BETMIUHBI U
aHaAJIM3UPOBATh MOJyYEHHBIE PE3YIbTATHI C YUETOM 3a/JaHHOM MOIPEIIHOCTH U3MEPEHUIA;
cOOIIOIaTh MpaBHJIa TEXHUKH O€30MTaCHOCTH MU padoTe ¢ J1a00opaTOpHBIM 000pYIOBaHHUEM;
pasn4yaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJEeNel: MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPAOE TEJIO, TOYEUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, [NIAHETapHask MOJIEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh NPUHIMIIEI JIEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JATUUKHU IOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 5XOJIOT, OYKH, IIePUCKOI, (OoToanmapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
SIBIICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl W CXEMaTHYHbIE PHUCYHKHM M3YyYEHHBIX TEXHHYECKUX YCTPOICTB,
MU3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTUYECKHX MPOIECCOB MPH PEIICHUH YIeOHO-TTPAKTHYECKUX
3aJa4, ONTHYECKHUE CXEMBI Ul MMOCTPOEHHs M300paKeHUH B IJIOCKOM 3epKaje U coOuparouien
JINH3E;

IOPUBOANUTE MpPUMEpPHI (HAXOIUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOrO HCHOIb30BaHMS
(bu3nUecKnX 3HAHUH B TIOBCETHEBHOW KHU3HM I 00eCTIeYeHNsT O€301IaCHOCTH TP OOpAIeHHH C
npubopaMu U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsI U COOJIIOJIEHHS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY>KaIOILEH cpefe;

OCYILECTBIIATh MOMCK MHPOpMaLUU (PU3NYECKOro cojaepkaHus B MIHTepHETe, cCaMOCTOSTEIbHO
(bopMyHpysl MMOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIPENENIeHUs] JOCTOBEPHOCTH IOy4EeHHON
UH(pOpPMAaLIUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH YYeOHBIX 3aJaHUil  HAayYHO-TIOMYISIPDHYIO JIUTEPATypy
(bu3nuecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(OpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOrO conepKaHMs, MyOIUYHO MPEACTaBIATh PE3yJbTaThl
NPOCKTHON WJIM HCCIIEIOBATENBCKON JIEATENIbHOCTH, TPH 3TOM TPAMOTHO HCIOJIb30BATh
U3yUYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKu U CONMPOBOKIATh BHICTYIUIEHUE
npe3eHTalnen ¢ ydéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmeHoBaHMe pa3genos 1 Tem Nporpammel Konnuyectso 4yacos INeKTpOoHHble (undpoBble)
n/n Bcero| KoHTposnbHble MpakTnyeckme obpasoBaTe/bHble pecypcbl
paboTbl paboTbl

Pasgen 1.4u3sunKa n eé ponb B N0O3HAHMUU OKpYKaOLWEro mmpa

1.1 |®u3umKa - HayKa o npupoge 2 Bbubnmoteka LLOK
https://m.edsoo.ru/7f416194

1.2 |®usnyeckme BEAUNYUHDI 2 1 Bnubnnoteka LLOK
https://m.edsoo.ru/7f416194

1.3 |EcTecTBEHHOHAY4YHbIN MeTOA NO3HAHUA 2 1 Bnbnnoteka LOK
https://m.edsoo.ru/7f416194

UTtoro no pasgeny 6

Paspen 2.MepBoHayanbHble CBeAEHUA O CTPOEHUM BeLecTBa

2.1 |CTpoeHue BeLecTBa 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f416194

2.2 |ABuXeHWe 1 B3anMoaenCcTBME YacTuL, BellecTBa 2 1 Bubnnoteka LOK
https://m.edsoo.ru/7f416194

2.3 |ArperaTHble COCTOAHMA BELLECTBA 2 Bubnnoteka LOK
https://m.edsoo.ru/7f416194

UToro no pasgeny 5

Paspen 3.[lBuxKeHue n B3aumogeincrame ten



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

No HanmeHoBaHMe pa3genos n Tem Nporpammebl Konunuectso yacos INEeKTPOHHble (undpoBble)
n/n Bcero| KoOHTpOAbHbIE MpaKTnyeckme obpasoBartenbHble pecypcbl
paboTbl paboTbl

3.1 |MexaHun4yeckoe aBuKeHUe 3 bnbnnoteka LLOK
https://m.edsoo.ru/7f416194

3.2 |MHepumAa, macca, NJIOTHOCTb 4 1 Bnbnunoteka LLOK
https://m.edsoo.ru/7f416194

3.3 |Cuna. Buabl cmn 14 1 2 Bnbnnoteka LOK
https://m.edsoo.ru/7f416194

UTtoro no pasgeny 21

Paspen 4.[laBneHue TBEPAbIX TeN, })UAKOCTEN U rasoB

4.1 |OdasneHune. lMepegava gasneHnA TBEPAbIMKN Tenamm, 3 Bnbnunoteka LOK

XUAKOCTAMM U razamu https://m.edsoo.ru/7f416194

4.2 |[JasneHue KNAKOCTH 5 Bubnumoteka LLOK
https://m.edsoo.ru/7f416194

4.3 |ATmocdepHoe gaBneHue 6 Bubnnoteka LLOK
https://m.edsoo.ru/7f416194

4.4 |\OencTBME UAKOCTU U ra3a Ha NOrPyKEHHOE B HUX 7 1 3 Bubnnoteka LOK

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

UTtoro no pasgeny 21

Paspen 5.PaboTta n MoWHOCTb. dHeprua

5.1 |PaboTa 1 MOLLHOCTb 3 1 Bnbnunoteka LLOK

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

No HanmeHoBaHMe pa3genos n Tem Nporpammebl Konunuectso yacos INEeKTPOHHble (undpoBble)
n/n Bcero| KoOHTpOAbHbIE MpaKTnyeckme obpasoBartenbHble pecypcbl
paboTbl paboTbl
5.2 |[lpocTble mexaHU3mbl 5 1 Bubnmoteka LLOK
https://m.edsoo.ru/7f416194
5.3 |MexaHun4yecKkasa sHeprmna 4 1 1 Bubnumoteka LLOK
https://m.edsoo.ru/7f416194
UTtoro no pasgeny 12
PesepBHOe Bpems 3
OBLUEE KOMMYECTBO YACOB MO NMPOTPAMME 68 3 12
8 KUJIACC
Ne HanmeHoBaHWe pasgenos 1 Tem Nporpammbl Konnuectso yacos DNeKTpoHHbIe (undpoBbie) obpasoBaTesibHbIE
n/n Bcero KOHTpOnbHbIE MNpakTnyeckme pecypcbl
paboTbl paboTbl
Paspgen 1.Tennosble asBneHUs
1.1 |CTpoeHue 1 cBOICTBA BELLECTBA 7 Bubnmoteka LOK
https://m.edsoo.ru/7f4181ce
1.2 [Tennosbie npouecchl 21 1 5 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 28
Paspen 2.9neKTpuyeckne n MarHUTHble ABNEHUA
2.1 [DneKkTpuuyeckue 3apAaabl. 3aparKeHHble Tena u nx 7 1 Bubnnoteka LIOK
B3aMmoelcTane https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne HanmeHoBaHuWe pa3genos v Tem Nporpammol Konnyectso vacos IneKTpoHHble (undpoBble) obpasoBaTenbHble
n/n Bcero| KoHTpOAnbHbIE MpakTnyeckme pecypcbl
paboTbl paboTbl
2.2 [[OCTOAHHbIN INEKTPUYECKMI TOK 20 1 7 Bubnunoteka LLOK
https://m.edsoo.ru/7f4181ce
2.3 |MarHuTHble ABNIEeHMUSA 6 1 1.5 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
2.4 [DNeKTpOMarHMTHaa MWHAYKLUKA 4 Bubnmoteka LOK
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 37
PesepBHOe Bpems 3
OBLUEE KOMMYECTBO YACOB MO NMPOTPAMME 68 3 14.5
9 KJIACC
Ne HavmeHoBaHMe pa3genos n Tem NPOrpammbl Konunuyectso 4yacos dneKTpoHHble (undposble) obpasoBaTenibHble
n/n Bcero| KOHTpOAbHbIE MpakTnyeckme pecypcobl
paboTbl paboTbl
Pasgen 1.MexaHu4yeckue apneHusa
1.1 [MexaHu4yeckoe ABUXKEHME 1 crnocobbl ero onucadusa | 10 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6
1.2 |B3aumopencreume Ten 20 1 3 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 [3aKOHbI coXpaHeHuA 10 3 bubnnoteka LLOK

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

No HanmeHoBaHWe pas3genos n Tem Nnporpammel Konnuectso yacos dneKTpoHHble (umMdpoBble) 0bpasoBaTesibHble
n/n Bcero| KOHTpOAbHbIE MNpakTnyeckme pecypcbl
paboTbl paboTbl

UTtoro no pasgeny 40

Paspen 2.MexaHu4eckue KonebaHua u BONHDI

2.1 |MexaHun4yeckme KonebaHua 7 3 Bubnmoteka LOK
https://m.edsoo.ru/7f41a4a6

2.2  |MexaHu4ecKkue BOJIHbI. 3BYK 8 1 3 Bubnunoteka LLOK
https://m.edsoo.ru/7f41a4a6

UTtoro no pasgeny 15

Pasgen 3.9neKTpomMmarHUTHOE NoJsie U 3N1eKTPOMArHUTHbIE BOJIHbI

3.1 |9neKTpOMarHUTHOE Nnosae u 3N1eKTPOMarHUTHbIEe 6 2 Bubnnoteka LIOK

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

NToro no pasgeny 6

Paspgen 4.CeetoBble ABNEHUA

4.1 |3aKOHbI pacnpoCcTpaHeHMA cBeTa 6 2 bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6

4.2  |/InH3bl U onTUYeckue npubopsl 6 3 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6

4.3 |Pa3nokeHune 6en0oro cBeTa B CNEKTP 3 2 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6

UTtoro no pasgeny 15



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

No HanumeHoBaHWe pa3aenos U Tem NPOrpammbl Konmuyectso yacos dNeKTpoHHble (undpoBbie) obpasoBaTesbHble

n/n Bcero| KOHTpOAbHbIE MNpakTnyeckme pecypcbl
paboTbl paboTbl

Paspen 5.KBaHTOBbIE ABNEHUA

5.1 |McnyckaHue v nornowieHne ceeta aTomom 4 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6

5.2 |CTpoeHune aTomHOro agpa 6 1 bubanoteka LLOK
https://m.edsoo.ru/7f41a4a6

5.3 |ApepHbie peakumm 7 1 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6

UTtoro no pasgeny 17

Paspen 6.MoBTopuTenbHo-0606wWaoWMii moagynb

6.1 |[MoBTOpeHMe n 0606LIEHME CoaepRaHUA Kypca 9 2 Bubnnoteka LIOK
du13unKuM 3a 7-9 Kknacc https://m.edsoo.ru/7f41a4a6

UTtoro no pasgeny 9
OBLUEE KOMMMYECTBO YACOB MO NMPOTPAMME 102 3 27
IMOYPOUYHOE INIAHUPOBAHHUE
7 KJIACC

Neo Tema ypoKa Konunyectso yacos

n/n Bcero| KoHTpOAbHblE MpaKkTnyeckue

paboTbl paboTbl

1 ®dunsmka — HayKa o npupoge. AsneHna npmMpoapl 1
2 dunsmyeckune aBneHus 1



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

Ne Tema ypoKa Konunyectso vacos
n/n Bcero| KoOHTpOAbHblE MpaKkTnyeckue
paboTbl paboTbl

3 dusnyeckne BeNMUYMHbI U UX U3MEpPEHUE 1

4 YpoK-uccnegosaHue "MamepeHune TemnepaTypbl NPY NOMOLUM }KUAKOCTHOrO TEPMOMETPA U AaTYMKA 1 1
TemnepaTtypb!"

5 MeToabl Hay4HOro Nno3HaHMA. OnucaHme PU3nNYeCcKUX ABNEHUIM C NMOMOLLBIO Mogenemn 1

6 Ypok-uccnenosaHue "MposepKa runoTtesbl: 4aNbHOCTb NONETA WAPUKa, NYLLEHHOTO FOPU30OHTANbHO, 1 1
Tem 6onblue, yem 6onblue BbiCOTa Nycka"

7 CtpoeHue Beuwectsa. OnbITbl, 4OKa3blBaloLWMe AUCKPETHOe CTPpOeHMe BeLLecTsa 1

8 [BUKEHME YacTuL, BelecTBa 1

9 Ypok-uccnenosaHue «OnbiTbl N0 HabOAEHUIO TENOBOIO PACLUMPEHNSA ra30B» 1 1

10 |ArperaTHble COCTOAHUA BeLLECTBA 1

11 |OcobeHHOCTM arperaTHbIX COCTOAHUI Boabl. 0606LwweHMe no pa3aeny «lepBoHavanbHble CBEAEHMA O 1
CTPOEHUMU BelLecTBa»

12 |MexaHun4yecKoe aABurkeHne. PAaBHOMepPHOe N HepaBHOMeEpPHOe ABUXKeHne 1

13  |CkopocTb. EAMHMUbI CKOpOCTH 1

14  |KoHcTaTupytlolaa KOHTpOo/ibHas paboTa 3a 1 yeTBepThb 1 1

15 |PacyeT nyTn 1 BpemeHn ABUXKEHMNA 1

16 [MHepuma. Macca — mepa MHEPTHOCTU Ten 1

17 |NnoTHOCTb BelecTBa. PacyeT maccbl M 06bema Tena no ero NA0THOCTH 1




Ne Tema ypoKa Konunyectso vacos
n/n Bcero| KoOHTpOAbHblE MpaKkTnyeckue
paboTbl paboTbl

18 |labopaTopHas paboTa «OnpeaesneHne NAOTHOCTU TBEPAOro Tena» 1 1

19 |PeweHwne 3aga4 no Teme "MNnoTHOCTL BellecTsa" 1

20 |Cvna KaK xapaKTepuCTUKa B3ammogaenctemna ten. Cnuna ynpyroctu. 3akoH lNyKa 1

21 |NabopaTopHasa paboTa «M3yyeHne 3aBUCMMOCTH pacTaKeHUs (gedopmaunn) Npy*KMHbl OT 1 1

NPUNOXKEHHOM CUNbI»

22 |[[ABneHune TAroTeHUA. Cnna TAXKeCTH 1

23 |CBA3b MeXAy CUAOM TAXKECTU N Maccon Tena. Bec Tena. PeweHune 3agay no teme "Cuna taxkectn" 1

24 |Cvna TAXKECTU Ha Apyrux nnaHeTax. Pusnyeckme XxapakTepuUCTMKM NaaHeT 1

25 |M3mepenune cun. uHamomeTp 1

26 |KoHCTaTUpylOLWan KOHTPObHaA paboTa 3a 2 4eTBePTb 1 1

27 |BecTena. HesecomocTb 1

28 |CnoxkeHwue ABYX CWMA, HAaNpaB/eHHbIX MO OAHOM NPSAMON. PaBHOAENCTBYIOLLAA CUN 1

29 |PeweHue 3aga4 no teme "PaBHoaencTBytowWwan cnun” 1

30 |Cuna TpeHuAa n e€ suabl. TpeHne B NpmMpoae 1 TeEXHUKe 1

31 |NabopaTopHasa paboTa «M3yyeHne 3aBUCMMOCTU CUJIbl TPEHMA CKO/IbXKEHUA OT CUAbl AaBNEHUA U 1 1

XapaKTepa COMPUKACAIOLWMXCA NMOBEPXHOCTEN Y
32 |PeweHue 33434 Ha onpegeneHne PaBHOLENCTBYHOLLEN CUAbI 1




Ne Tema ypoKa Konunyectso vacos
n/n Bcero| KoOHTpOAbHblE MpaKkTnyeckue
paboTbl paboTbl
33 |PeweHue 3aga4 no Temam: «Bec Tena», «'padmyeckoe nsobparkenume cun», «Cunbi», 1
«PaBHOAENCTBYOWWAA CUAY
34 |OasneHune. Cnocobbl yMeHbLEHUA U YBEIMYEHUA AABAEHUSA 1
35 |OasneHue rasa. 3aBUCMMOCTb AaBAEHUSA rasa oT o6bEma, TemnepaTypbl 1
36 |[lepepaya gaBieHMA TBEPAbIMU TENAMMN, KUAKOCTAMM M razamu. 3aKoH ackana 1
37 |OasneHue B *KMAKOCTU M rase, BbI3BAaHHOE AENCTBMEM CU/bI TAXKECTU 1
38 |PeweHue 3aga4 no Teme «[laBneHune B *KXMUAKOCTM U rase. 3aKoH lNacKkana» 1
39 |Coobuatouimeca cocyabl 1
40 |fnapaBAMYECKMIA Npecc 1
41 |MaHomeTpbl. NopLWHEBOM XMAKOCTHbIM Hacoc 1
42  |ATmocdepa 3eMan 1 NPUYMHbBI e€ CyLLecTBOBaHUA 1
43 |Bec Bo3ayxa. ATmocdepHoe aaBneHue 1
44  |M3mepeHune atmocdepHoro aasnenuma. OnbiT Toppuyennu 1
45  |3aBMcUMOCTb aTMOCcdepPHOro AaBneHMna OT BbICOTbl HA, YPOBHEM MOpA 1
46 |bapomeTp-aHepouna. ATmochepHoe gaBneHne Ha Pas/InYHbIX BbICOTAX 1
47 |PeweHue 3agay no teme " ATmocdepHoe aganeHume" 1
48 |OeicTBUE }KUAKOCTU U ra3a Ha NOrpyKeHHOe B HUX Tesi0. ApXxMmeaoBa cuia 1




Ne Tema ypoKa Konunyectso vacos
n/n Bcero| KoOHTpOAbHblE MpaKkTnyeckue
paboTbl paboTbl

49 |KoHcTaTupytowas KoOHTpoabHan paboTta 3a 3 yeTBepTb 1 1

50 |NabopaTopHana paboTa «OnpeaeneHne BbITaIKMBAIOLLEN CUbI, AEUCTBYIOLWLEN Ha TENO, NOTPYKEHHOE 1 1
B XXMOKOCTb»

51 |NabopaTopHana paboTa no Teme «MccnengoBaHMe 3aBUCMMOCTM Beca Tefla B Boae OT 06béma 1 1
NOrpy*XeHHOM B KMAKOCTb YacTK Tena»

52 |NMnaBaHue Ten 1

53 |labopaTopHana paboTa "KoHCTpynpoBaHMe apeomeTpa UM KOHCTPYMPOBaHME I04KN U onpeaeneHue 1 1
eé rpysonogbémHoctun"

54 |PeweHne 3agay no temam: «llnasaHue cynos. BosgyxonnasaHue», «[JaBneHue Teepablx Te, 1
KUIKOCTEN U ra3oB»

55 |MexaHunuecKas paboTa 1

56 |MowHoCTb. EAMHMLbI MOWHOCTH 1

57 |Ypok-uccnegosaHue "PacyéT MOLWHOCTM, pa3BMBaEeMoOM Npn nogbeme no nectHuue" 1 1

58 |WtoroBasa KOHTpO/IbHas paboTa 1 1

59 |pocTble mexaHu3mbl. Pbivar. PaBHOoBecHe CMa Ha pblyare 1

60 |Pbiyaru B TexHuKe, bbITy M npupoge. JlTabopatopHasa pabota «MccnepgoBaHue ycnosuii pasHoBecus 1 0.5
pblyara»

61 |PeweHue 3aga4 no Teme «YCA0BUSA paBHOBECUSA pblyara» 1




Ne Tema ypoKa Konunyectso vacos
n/n Bcero| KoOHTpOAbHblE MpaKkTnyeckue
paboTbl paboTbl
62 |KoapdumumeHT nonesHoro gencrama mexaHnsama. JlabopatopHasa pabota «M3mepenne KMNA 1 0.5
HaK/NIOHHOM NJIOCKOCTU»
63 |PeweHue 3aga4 no teme "Pabota, mouwHocTb, KMNA" 1
64 |MexaHun4yeckas sHeprmna. KWHeTUYecKas 1 NoTeHumnanbHan sHeprua 1
65 [3aKOH COXpaHeHMA MeXaHUYEeCKOM IHepPrnm 1
66 |YpOK-3KCNepuMeEHT No TeMe "IKcnepmMmeHTaAbHOe onpeaeneHmne U3MeHEHN KUHETUYECKOM U 1 1
NOTEHLMANbHON SHEPTUUN NPU CKATbIBAHUM T€NA NO HAKJAOHHOM NAOCKOCTN"
67 |KoHcTaTupytlowan KOHTPoOAbHan paboTa 3a 4 4eTBepTb» 1 1
68 |ATorosoe nosTOpeEHME 1
OBLUEE KOMMYECTBO YACOB MO NMPOTPAMME 68 5 12
8 KUIACC
Neo Tema ypoKa Konunyectso 4acos [aTta
n/n Bcero| KoOHTpoOAbHble MpakTnyeckmne | M3y4HeHUA
paboTbl paboThbl
1 OCHOBHbIE MONIOXKEHNA MONEKYNAPHO-KMHETUYECKON TEOPUN U UX ONbITHbIE NOATBEPXKAEHUA| 1
2 Macca 1 pasmep aTOMOB U MONEKYA 1
3 Mogenu TBEPAOro, *KMAKOTO M ra3006pa3HOro COCTOAHMI BeLLLeCcTBa 1
4 Ob6bACHeHWe CBOICTB TBEPAOTO, XKUAKOIO U ra3006pa3HOro COCTOAHWUI BeLLecTBa Ha OCHOBE 1

NONOXKEHNM MOI'IeKyl'IﬂpHO-KMHeTM‘-IeCKOIZ TEOPUN




Ne Tema ypoKa Konnyectso 4acos [ata
n/n Bcero| KOHTpO/bHblE MpakTuyeckne | U3y4HeHUA
paboTbl paboTbl
5 Kpuctannuyeckue n amopoHbie Tena 1
6 CmaumsaHme 1 KanuAnApHoOCTb. [TOBEPXHOCTHOE HaTAXKeHue 1
7 Tennosoe pacwnpeHme n cxkatme 1
8 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTLIO TEN/IOBOrO ABUMXKEHUA YACTUL, 1
9 BHyTpeHHsA aHeprmna. Cnocobbl USMEHEeHUA BHYTPEHHEN SHEPTUN 1
10 |Buabl Tennonepegaun 1
11 |Ypok-koHdepeHuma "TpakTnyeckoe NCnoib3oBaHME TEMN/I0BbIX CBOMCTB BELLECTB U 1 1
MaTepuasnoB B LEenAxX sHeprocbeperkeHns"
12 |YpaBHeHue Tennosoro 6anaHca. TennoobmeH 1 TeN10BOE paBHOBECKHE 1
13 |KoHcTatupytlowan KoHTponbHan paboTa 3a 1 yeTBepTb 1 1
14 |KonunyecTtBo TensioTbl. YaenbHas TeENJI0EMKOCTb 1
15 |NabopaTtopHan paboTa "UccnepoBaHue ABNeHUSA TeN1006MeHa NPU CMeLLIMBaAHMK XonoaHoh | 1 1
n ropaden soabi"
16 |NabopaTtopHan paboTa "UccnegoBaHue ABNeHNs Ten1006MeHa NpU CMeLIMBaAHMK XonoaHoh | 1 1
n ropadyen soabl"
17 |PacyeT KoAIMYeCTBa TEM/IOTbI, HEOOXOAMMOrO A1 HarpeBaHUA Tena 1 BblAENSEMOro MM MpuU 1
OXnakaeHumn
18 |NabopaTtopHan paboTta "OnpeaeneHune yaenbHOM TENIOEMKOCTHM BellecTsa" 1 1




Ne Tema ypoKa Konnyectso 4acos [ata
n/n Bcero| KOHTpO/bHblE MpakTuyeckne | U3y4HeHUA
paboTbl paboTbl
19 |DHeprua Tonauea. YaenbHaa TennoTa CropaHmsa 1
20 |MnaBneHne n oTBepaeBaHUE KPUCTANIMYECKUX Ten. YaenbHaa TennoTa naasaeHus 1
21 |NlabopaTtopHas paboTta "OnpegeneHune yaenbHoM TeNNOTbI NNaBAEHUA Nbaa" 1 1
22 |Mapoobpa3oBaHue 1 KoHAeHcauma. MicnapeHue 1
23 |KnneHwue. YaenbHasa TenaoTa napoobpa3oBaHMa U KOHAEHCcAUMWN. 3aBUCUMOCTb 1
TemnepaTypbl KUNEHUA OT aTMOCPEepPHOro faBAeHUA
24 |BnaxHoCTb Bo3ayxa. J/labopaTopHan paboTa "OnpeaeneHme oTHOCUTENbHOM BAAXKHOCTH 1 1
Bo3gyxa"
25 |PeweHue 3a4a4 Ha onpeaeneHune BIaXKHOCTM BO34yXa 1
26 |KoHcTaTupylolLLaa KOHTPOJIbHasA paboTa 3a 2 YeTBepTb 1 1
27 |NpuHumnbl paboTbl TENAOBLIX ABUraTeneit. MNapoBasa TypbuHa. euraten BHYTPEHHErO 1
cropaHmsa
28 |KNM4 tennosoro gsuratensa. Tennosble ABUraTENN U 3aLLMTa OKPYKatoLWen cpeabl 1
29 |3aKOH COXpaHeHMA  NpeBpaLLEHMA SHEPTMKX B TENNOBbIX NpoLieccax 1
30 |KoHcTaTupytowan KOHTPO/IbHaA paboTa 3a 2 YeTBepPTb 1 1
31 |MoarotoBKa K KOHTPOJ/IbHOM paboTte no Teme "TennoBble ABAeHUA. I3MeHeHMe arperaTHbIX 1
cocTosHuI BelecTea"
32 |SnekTpusauma Ten. [1pa poaa aNeKTpUYECKUX 3apaaoB 1




Ne Tema ypoKa Konnyectso 4acos [ata
n/n Bcero| KOHTpO/bHblE MpakTuyeckne | U3y4HeHUA
paboTbl paboTbl

33  |Ypok-uccneposaHue "dneKTpmsauma Ten MHAYKUMEN N MPU CONPUKOCHOBEHUN" 1 1

34 |B3aumogeiicteme 3apaKeHHbIx Ten. 3akoH KynoHa 1

35 |DneKkTpuyecKkoe nose. HanpAaXeHHOCTb 3aeKTpuyeckoro nona. NMpuHuun cynepnosmummn 1

3NEKTPUYECKMX Nonen

36 |Hocutenu aNekTpUYecKknx 3apaaoB. dNemMeHTapHbIM 3apag. CTpoeHue aTtoma 1

37 |[IpOBOAHUKN U OUN3NEKTPUKU. 3aKOH COXPaHEHUA 31eKTpUYecKoro 3apaaa 1

38 |PeweHue 3a4a4 Ha NPUMEHEHWE CBONCTB 3NEKTPUYECKMX 3apAL0B 1

39 |I/IeKTPUYECKUI TOK, YC/IOBUA €ro CYLLLECTBOBAHMA. MCTOYHUKN SNEKTPUYECKOTO TOKA 1

40 |[dencTBMA SNEKTPMUUYECKOro TOKa 1

41 |Ypok-uccnegosaHue "[encTBME 3INEKTPMUUYECKOTO NOAS HA NMPOBOAHUKN U AUINEKTPUKN" 1 1

42  [INeKTpUYECKMM TOK B METANINAX, KUAKOCTAX U ra3ax 1

43 |DneKkTpuyecKasa Lenb U e€ CoOCTaBHble YacTun 1

44 |Cvna ToKa. JlabopaTtopHan paboTa "UamepeHune n peryanpoBaHue cuabl ToKa" 1 0.5

45 |9nekTpuyeckoe HanpsrKkeHue. BonbtmeTp. JlTabopaTtopHaa paboTta "NamepeHune u 1 0.5

perynmposaHue HanpsaxeHus"
46 |ConpoTuBaeHue NPOBOAHUKA. YAenbHOe CoNpoTUBEeHWe BellecTBa 1
47 |NabopaTopHaa paboTta "3aBUCMMOCTb IEKTPUYECKOTO CONPOTMBIEHMA NPOBOAHNUKA OT €ro 1 1

ANHbI, naoWaan nonepeyHoro ce4yeHnAa 1 MaTepmana"




Ne Tema ypoKa Konnyectso 4acos [ata
n/n Bcero| KOHTpO/bHblE MpakTuyeckne | U3y4HeHUA
paboTbl paboTbl

48 |KoHCTaTUpyloLWan KOHTPOIbHaA paboTa 3a 3 yeTBepTb 1 1

49 [3aBMCMMOCTb CUbI TOKA OT HanpaXKeHnA. 3akoH Oma An1a y4yacTKa uenu 1

50 |TabopaTopHas paboTa "MccnenoBaHne 3aBUCUMOCTU CUJlbl TOKA, MAYLLETO Yepes pe3uncTop, 1 1
OT CONPOTUBNEHMA PE3UCTOPA U HANPAXKEHUA Ha pe3nctope”

51 |[MocnepoBatenbHOE M NapanaenbHoe coeguHEHMA NPOBOAHMKOB 1

52 |labopaTopHas paboTta "lMpoBepKa NpaBunaa CAOKEHUA HANPAXKEHNIN NPU 1 1
nocnenoBaTebHOM CoegMHEHUN ABYX pe3ncTopos”

53 |labopaTopHasa paboTa "lMpoBepKa npaBuaa 4Na CUAbl TOKa NPU NapannesnbHom coeguHeHun| 1 1
pesunctopos”

54 |PeweHue 3a4a4 Ha NpMMeHeHMe 3akoHa Oma Ana pasnnyHoOro coeguHeHnA NPOBOAHNKOB 1

55 |PaboTa M MOLLHOCTb 3/IEKTPUYECKOTO TOKa. 3akoH [xkoyna-fleHua 1

56 |labopaTopHasn paboTa "OnpeaeneHune paboTbl U MOLLHOCTU SNEKTPMUUYECKOrO TOKA" 1 1

57 |AToroBasa KOHTponbHan paboTa 1 1

58 |2neKkTpuueckue uenu n notpebutenm anekTpnyeckor sHeprum B bbiTy. KopoTkoe 3ambikaHue| 1

59 |MoarotoBKa K KOHTPOJIbHOM paboTe nNo Teme "dneKkTpudeckme 3apsaapl. 3apaxKeHHble Tesa u 1
nx B3ammoaeinctans. MoCTOAHHbIN 3N1EKTPUYECKNit TOK"

60 |[locToAHHbIE MArHUTbI, UX B3aumoaencrame 1

61 |Ypok-uccnegoBaHue "M3yyeHune nosien NoCcTOAHHbIX MarHMToB" 1 1




Ne Tema ypoKa Konnyectso 4acos [ata
n/n Bcero| KOHTpO/bHblE MpakTuyeckne | U3y4HeHUA
paboTbl paboTbl
62 |MarHuTtHOe nose. MarHuTHoe nosie 3eMnm 1 ero 3Ha4YeHmne 411 }KU3HU Ha 3emne 1
63 |OnbIT dpcTega. MarHUTHOE noJse 3NeKTPUYECKOro Toka MarHMTHOe Nosie KaTyLKN C TOKOM 1
64 |MpuMeHeHWe 3NeKTPOMarHMToB B TexHWKe. JTabopaTopHasa paboTta "U3yueHune aencremns 1 0.5
MaArHMTHOrO NO/S Ha NPOBOAHMK C TOKOM"
65 |KoHcTaTupylolwan KOHTPOJIbHaA paboTa 3a 4 YyeTBepTh" 1 1
66 [dneKTpogBuUraTesib NOCTOAHHOIO TOKA. Micnonb3oBaHMe 31EKTPpoABUraTeENEN B TEXHUYECKUX 1
YCTPOICTBAX U Ha TpaHcnopTe. JTabopaTopHasa paboTa "KoHCTpyMpoBaHUe N U3yyeHue
paboTbl anekTpoasurartensa”
67 |OnbiTbl Papagen. 3aKOH 3NEeKTPOMArHMTHON MHAYKuuK. Mpasuno JleHua 1
68 [InekTporeHepaTop. CNocobbl NoAyYEHUA SNEKTPUYECKOW SHEPTUN. DNEKTPOCTaHLNM Ha 1
BO306HOBNAEMbIX UCTOYHMKAX SHEPTUU
OBLUEE KOMMYECTBO YACOB MO NMPOTPAMME 68 6 15.5
9 KJIACC
Neo Tema ypoka Konnuectso 4acos [aTta
n/n Bcero| KOHTpoOabHbIe MpakTnyeckume n3y4yeHuna
paboTbl paboTbl
1 MexaHunuyeckoe apumxKeHue. MaTtepuaabHaa TOYKa 1
2 Cuctema otcyeTta. OTHOCUTENBHOCTb MEXAHUYECKOTO ABUNKEHUA 1
3 PaBHOMepHOE NPAMOINHENHOE ABUMKEHNE 1
4 HepaBHomMmepHOe npAMoAnHeNHoe aBuxKeHne. CpegHAA U MFTHOBEHHAA CKOPOCTb 1




Ne Tema ypokKa Konuyectso 4yacos [aTta
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl
5 MpsamonuHeliHoe paBHOYCKOPEHHOE ABUKeHMe. YCKopeHue 1
6 CKopoCTb NPAMONIMHENHOIO PAaBHOYCKOPEHHOTO ABWMXKeHUA. [paduK ckopocTn 1
7 /TabopaTopHaa paboTa "OnpeneneHne ycKopeHUs Tena Npu paBHOYCKOPEHHOM 1 1
ABUXKEHMWN MO HAKNOHHOW naockoctn'
8 CsobogHoe nageHue ten. OnbiTobl Fanunesn 1
9 PaBHOMepHOE ABUXKEHME MO OKPYHKHOCTU. Mepuoa 1 YyactoTa obpalleHuns. JInHeliHas 1 1
YrnoBasa CKopoCTH
10 |UeHTpoCTpemuTenbHOe yCKOpeHue 1
11  MepBblit 3aKOH HblOTOHA. BeKTOp CchbI 1
12  |Btopoi 3akoH HbloToHa. PaBHOaeMcTBYIOWAA cuna 1
13  |Tpetwuit 3akoH HbtoToHa. Cynepno3nums cun 1
14  |PeweHne 3a4a4 Ha NpMMeHeHMe 3aKOHOB HboTOHa 1
15 |Cuna ynpyrocTtu. 3aKoH lNyka 1
16 |PeweHue 3aga4 no Teme «Cuia ynpyroctn» 1
17 |labopaTtopHasa paboTta «OnpegeneHme KeCTKOCTU NPYHKUHbI» 1 1
18 |Cwuna TpeHusa 1
19 |PeweHue 33434 no Teme «Cuna TpeHna» 1




No Tema ypoKa Konunuectso yacos [aTa
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl
20 |KoHcTaTupylowasn KoHTpoAbHan paboTa 3a 1 yeTBepTb 1 1
21 |NabopaTtopHan paboTa "OnpeaeneHue KoaddpuumeHTa TpEHMA CKONbKeHUA" 1 1
22  |PeweHune 3agay no Teme "3akoHbl HbtoToHa. Cuna ynpyroctu. Cuna TpeHms" 1
23 |Cuna TAXKECTM M 3aKOH BCEMUPHOTOo TAroTeHUA. YcKkopeHmne cBob6oaHOro nageHus 1
24  |KoHcTaTupylowan KOHTPoAbHaA paboTa 3a 2 YeTBEPTL 1 1
25  |YpoK-KoHdepeHuua "[BuKeHne Ten BOKpYr rpaBuTaLMoHHOro ueHTpa (ConHeyHan 1 1
cuctema). Fanaktmku"
26 |PeweHune 3aga4 no Teme "Cuna TAXKECTU M 3aKOH BCEMUPHOTO TAroTeHns" 1
27 |[lepBaa KOCMMYECKaA CKOPOCTb. HeBecoMoCTb U NeperpysKku 1
28 |PaBHOBecKHe maTepuanbHoi To4KK. AbcontoTHO TBEpAOe Teno. PaBHoBecue TBEPAOro 1
Tesa C 3aKPenNEHHOM OCblo BpaLLeHUA
29  |MoMmeHT cunbl. LieHTp TaxKecTH 1
30 |PeweHune 3agay no Teme "MomeHT cunbl. LLeHTp TaxecTn" 1
31 |NoaroToBKa K KOHTPOAbHOM paboTe no Teme "MexaHMYecKoe ABUMKEHME. 1
Bsanmopeictene ten"
32  [Umnynbc Tena. Umnynbe cuabl. 3aKOH COXpaHeHMA MMNyabca. Ynpyroe n Heynpyroe 1
B3aMmogeiicTeme
33 |PeweHune 3aga4 no Teme "3aKOH COXpaHeHua nmnynbca" 1




No Tema ypoKa Konunuectso yacos [aTa
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl

34 |YpOK-KOHpepeHumMA "PeakTMBHOE ABUKEHME B NPUPOAE N TEXHUKE" 1 1

35 |MexaHuyeckan paboTa M MOLLHOCTb 1

36 |PaboTta cunbl TAXKECTU, CUAbI YNIPYTrOCTU U CUNbI TPEHUA 1

37 |NabopatopHan paboTa «OnpeaeneHne paboTbl CUbl TPEHUS NMPU PABHOMEPHOM 1 1

ABUKEHWUW TeNa No ropn3OHTaNIbHOM NOBEPXHOCTU»

38 |CBA3b 3Heprum u paboTbl. MoTeHuManbHan aHepPrma 1

39 |KuMHeTuuyeckas sHeprua. Teopema 0 KWUHETUYECKOM SHEpPrum 1

40 |3aKOH COXpaHEeHMA SHeprnn B MexaHuKe 1

41 |NabopaTopHas paboTa «M3yyeHne 3aKOHa COXPaHEHUSA SHEPTUNY 1 1

42 |KonebaTenbHoe ABUXKEHUE U EFO XapPaKTEPUCTUKHU 1

43  [3aTyxatouwme KosebaHusA. BbiHyXKAeHHble KonebaHuA. Pe3oHaHc 1

44  |MateMaTU4eCKUM 1 NPYKUHHBIN MASTHUKK 1

45  |Ypok-uccnegosaHue «3aBUCMMOCTb Nepuoaa KonebaHuii OT *KeCTKOCTM NPYHKUHbI U 1 1

Maccbl rpysa»

46 |MpeBpalleHNe IHEPTUN NPU MEXaHNYECKUX KolebaHmsX 1

47  |KoHCTaTupyloLLLaa KOHTPO/IbHasA paboTa 3a 3 YeTBepTb 1 1

48 |NNabopaTtopHasa paboTta «OnpeaeneHne 4acToTbl U Nnepuosa KonebaHu NPYHRUHHOTO 1 1

MaATHUKa»




No Tema ypoKa Konunuectso yacos [aTa
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl

49 |labopaTopHas paboTa «[lpoBepKa HE3aBUCMMOCTM Nepunoaa KosebaHuit rpysa, 1 1
noABeLeHHOro K HUTKU, OT Macchl rpy3sa»

50 |MexaHun4yeckue BOJIHbI. CBOMCTBA MEXAHMYECKMX BOAH. [1pog0ibHblE M NONepeYHble 1
BOJIHbI

51 |Ypok-koHpepeHuma "MexaHn4yeckne BoHbI B TBEpAOM Tene. Ceicmmyeckme BoaHbI" 1 1

52  [3ByK. PacnpocTtpaHeHune n oTpaxKeHue 3ByKa 1

53  |Ypok-uccneposaHue "HabnogeHne 3aBUCMMOCTM BbICOTbI 3BYKa OT YacToTbl" 1 1

54  |FpomKoOCTb 3BYKa M BbICOTa TOHA. AKYCTMYECKMI PE30HAHC 1

55  |Ypok-koHdepeHuma "YnbTpassByk n MHOPa3ByK B NPUPOAE U TEXHUKe" 1 1

56 |MoAaroToBKa K KOHTPOJIbHOM paboTe no Teme "3aKkoHbl coxpaHeHusa. MexaHnyeckue 1
KonebaHma 1 BoNHbI"

57 |[2neKTpomarHuTHOE nose. DNeKTPOMArHUTHbIe BOHbI 1

58 |CBoicTBa 31EKTPOMArHUTHbIX BOJIH 1

59 |Ypok-koHdepeHuma "LLkana aneKkTpomarHuTHbIX BoH. Mcnosib3oBaHue 1 1
3NEeKTPOMArHUTHbIX BOIH A5 COTOBOM CBA3N"

60 |Ypok-uccnegosaHue "MN3yyeHne cBOMCTB 3N1EKTPOMArHUTHbIX BOJIH C MOMOLLbIO 1 1
mobunbHoro TenedoHa"

61 |PeweHune 3aga4 Ha onpeaesieHNe YacToTbl U A/IMHbI SNEKTPOMArHMTHOMN BOJIHbI 1

62 |[DneKkTpomarHuMTHaA npupoaa ceeta. CKOPOCTb cBeTa. BonHOBbIE CBOMCTBA CBETA 1




No Tema ypoKa Konunuectso yacos [aTa
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl

63 |McTouHMKKM cBeTa. MNpaMoanMHenHOe pacnpocTpaHeHue ceeTa. 3aTmeHmna ConHua 1 JlyHbl 1

64  |3aKoH oTpaxeHuA ceeTa. 3epKana. PeweHne 33434 Ha NpMMEHeHWe 3aKoHa OTpaXeHun 1
cBeTa

65 [MpenomneHue ceeTa. 3aKOH NpenoOMAEHUA cBeTa 1

66 ([MonHoe BHyTpeHHee oTpaXKeHue cBeTa. Micnonb3oBaHUE MOAHOIro BHYTPEHHEro 1
OTparkeHua B ONTUYECKMX CBETOBOAAX

67 |labopaTtopHan paboTa "UccnengoBaHme 3aBUCMMOCTHM Yria NPefioMIeHUA CBeToBoro yya | 1 1
OT yrna naZieHus Ha rpaHuue "Bosayx-ctekno™"

68 |Ypok-koHpepeHuma "Mcnonb3oBaHMe NOAHOIO BHYTPEHHErO OTPAXKEeHMA: CBETOBOAbI, 1 1
ONTMKOBO/IOKOHHAsA CBA3b"

69  [/InH3bl. ONTMYECKaa cuaa AnH3bI 1

70 |NocTpoeHue n306pakeHnin B INH3aX 1

71 |NabopaTtopHan paboTa "OnpegeneHme GOKYCHOrO PacCTOAHMA U ONTUYECKOMN CUNDI 1 1
cobupatoweit AMH3bI"

72  |Ypok-KoHdepeHuma "OnTuyeckme nnMH308ble Nnprubopbl” 1 1

73 |[na3 Kak onTuyeckas cuctema. 3peHue 1

74  |Ypok-koHdepeHuma "NedeKTbl 3peHuna. Kak coxpaHuTb 3peHme” 1 1

75 |Pa3noxkeHune 6enoro ceeta B cnekTp. OnbiThl HbtoTOHA. CnoXeHue cnekTpanbHbixX UuBeToB. | 1

[uncnepcma ceeta




Ne Tema ypokKa Konuyectso 4yacos [aTta
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl
76 |NabopaTtopHan paboTa "OnbITbl MO pa3/ioKeHUO 6enoro ceeTa B CNEKTP U BOCAPUATUIO 1 1
uBeTa NpegMeToB Npu Ux HabaogeHun Yyepes ueeTtosble PuabTpbI”
77  |YpoK-npakTukym "BosiHOBble CBOICTBA CBETA: AMUCMepcua, HTepdepeHuma 1 1
andpakums"

78 |OnbiTbl Pe3epdopaa M nnaHeTapHaa MoLeNb aTOMa 1

79 |Moctynatbl bopa. Mogenb atoma bopa 1

80 [McnyckaHMe M noraoleHne ceeta aToMom. KBaHTbl. JIMHeNYaTble CNEKTPbI 1

81 |Ypok-npakTuKkym "HabntogeHne cnekTpoB UCiycKaHMA" 1 1

82 |PagmMoaKTMBHOCTb M €€ BUAbI 1

83 |CTtpoeHue aTomHOro Aapa. HyknoHHaa mogenb 1

84  |PagmoaKTuBHble npespalLeHma. N3otonbl 1

85 |AToroBas KOHTpoO/ibHaA paboTa 1 1

86 |PelwweHue 3aaa4 no Teme: "PagmnoakTnBHbIE NpeBpaLleHns” 1

87 |[Mepuog nonypacnaga 1

88  |YpoKk-KoHdepeHUUs "PaanoaKkTMBHbIE U3NYYEeHMA B NpUpoae, MeaNUMHE, TEXHUKe" 1 1

89 |ApepHble peakumn. 3aKOHbI COXPaHEHWA 3apPAJ0BOIro U MacCOBOTO YMcen 1

90 |[DHeprumsa cBA3n aTOMHbIX Aaep. CBA3b MACCbl U SHEPTNK 1




Ne Tema ypokKa Konuyectso 4yacos [aTta
n/n Bcero| KoOHTpoOabHbIe MpakTnyeckme n3yyeHusa
paboTbl paboTbl
91 |PeweHune 3aga4 no Teme "AgepHble peakymn" 1
92  |Peakuuu cmHTe3a un geneHna agep. UcTtouHnKkn sHeprmm ConHua v 38€34 1
93  |Ypok-KoHpepeHuUUs "AaepHan sHepreTMka. [lencTema pagmoaKkTUBHbIX U3TYYEHMI HA 1 1
MBblEe OpraHM3mbl"
94 |MNoBTopeHue, 0bobuieHune. SlabopaTopHble paboTbl No Kypcy "Bsanmoaeicreune ten" 1 1
95 |MoBTOpeHue, 0606LeHMe. PelieHne pacyeTHbIX U KaYecTBEHHbIX 3a4a4 No Teme 1
"Tennosble npouecchl”
96 |MoBTOpeHMe, 0606 EeHMe. PeleHne pacyeTHbIX U KayecTBEHHbIX 3a4a4 no teme "KMNJ 1
TennoBbIX ABuratenein”
97 |NoaroTtoBKa K KOHTPOJIbHOM paboTe. PelieHne 3agay 1
98 |KoHcTatupylollaa KOHTPO/IbHasA paboTa 3a 4 YyeTBepTb 1 1
99 |MNoBTopeHue, 0bobLeHNeE. PelleHne pacyeTHbIX M Ka4eCTBEHHbIX 3a4a4 no Teme "KM, 1
3/1eKTPOYCTaHOBOK"
100 |MoBTOpeHue, 0606LWeHMe. JlabopaTopHble paboTbl No Kypcy "CBeToBble ABNEHUS" 1 1
101 |MoBTOpeHue, 0606uleHMe. PaboTa c TeKcTamm No Teme "3aKoHbl COXpaHeHUs B 1
MmexaHuke"
102 |ATorosoe noBTOpeEHMUE 1
OBLLEE KONMMYECTBO YACOB MO NPOrPAMME 102 5 27




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI U1 VAEHUKA

» ®usuka, 7 xnace/ [lepeimkun .M., UBanoB A.U., AxunonepHoe o01ectBo «M3maTenbeTBo
«IIpocsemenue»

» ®usuka, 8 knacce/ [lepeimkun .M., UBanoB A.U., AkunonepHoe o6miectBo «M31aTenbcTBo
«IIpocsemenue»

» ®uswka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., MBanos A.U., [TerpoBa M.A.,
Axkmmoneproe obmiectBo «M3narenbctBo «IIpocBemienne»

» dusuka, 8 kiacc/ benara B.B., JlomauenkoB 1. A., [Tanebpatues 10.A., Akunonepnoe
obmectBo «M3natenscTBO «lIpocBemienue»

» dusuka, 9 knacc/ ,benara B.B., Jlomauenkos 1. A., [TaneOpatnes FO.A. Akuinonepaoe

obuiectBo «M3narenscTBO «lIpocBemnienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUDPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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