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MOSACHUTEJIBHAS 3AIIUCKA

[IporpamMa mo (Qu3MKe Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexactaBieHHbix B DOI'OC OO0, a Takke ¢ yd€roMm
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusuka.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCSl W OPraHU3alri0 M3y4deHHs (U3UKU Ha JIESTeTbHOCTHON
ocHOoBe. B mporpamme mno ¢QusMke YUYMTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpenMeTa B
peammzanuu  TpeboBannii ®I'OC OOO Kk 1UIaHUPYEeMBIM JMYHOCTHBIM W METalpeAMETHBIM
pesyabTataM OOydeHHUs, a TakKe MEXKIPEJIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEMETOB Ha YPOBHE OCHOBHOTO 00IIEr0 00pa30oBaHusI.

[TporpammMa 1o (¢u3MKe ycTaHaBJIMBaeT paclpejereHne ydyeOHOro MaTepuasa 1o IojaM
o0yueHust (1o Kjaccam), NpeajaraeT MNPUMEPHYIO IOCIEI0BATENbHOCTh M3YyUYECHHUSI TEM,
OCHOBAaHHYK0 Ha JIOTMKE pa3BUTHUSA NPEAMETHOIO COJCpXKaHHUA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOAMYECKON MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOLIMM Il €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (pH3MUECcKre 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB M SBJICHUH, N3y4aeMbIX XUMHEH,
O6uonoruel, actTpoHoMHuel U (uznyeckoi reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOoyee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
IO3HAHUSA, TO €CTh CII0C00a MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 rIaBHBIX 3a/a4 (pu3Mveckoro oOpa3oBaHUs B CTPYKType 0OIIero o0pa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHONM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
oOyyJarouuxcsi.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MpeNojaracT OBJIAJCHHUE CIEAYIOLUIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:!

HAY4YHO OOBSACHSATH SIBJIICHUS,
OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE/IOBAHMS;
UHTEPIPETHUPOBATH JAHHBIE U UCIIOIb30BaTh HAyYHbIE JOKA3aTEIbCTBA JJIS TIOJTYUYEHUS BBIBOIOB.

[lenn wusyueHuss (U3MKKA HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OMPENEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00111€00pa30BaTENbHbIE IPOrPaMMBL,
yTBep)kAEHHON pemenneM Kosernn MunucrepctBa npocsemenust Poccuiickoin @enepanun
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:
npuoOpeTeHne HMHTEepeca M CTPEMIICHHsS OO0yYarolMXcs K HAy4HOMY M3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPECTABICHUN O HAYYHOM METOJe MO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOILIEHHS K OKPYKAIOLIUM SIBICHUSM;

(dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUs OCHOB CTPOEHMS] MaTE€pPHUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupOBaHUE MPECTABIECHUN O poiu (U3UKHU U Pa3BUTHUS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyaymiel npodeccuoHaIbHON NesSTENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMYy 00yYeHHIO B TOM HaIllpaBJICHHUH.

Joctuxenne 5TUX Leled mporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00ecreunBaeTCs PelICHHEM CIISAYIOLINX 3a1a4:
npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;




npuoOpeTeHne yMEHHUI ONUCHIBATH U OOBSCHATH (DU3MUECKUE SIBJICHHS C HCIOJIb30BAHHUEM
MOJTYyYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3ajady C HCIOJb30BaHUEM (U3MYECKUX
MOJI€JI€H, TBOPUECKUX U NTPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE yMEHHMI HaOIIOaTh MNPUPOIHBIC SIBICHUS M BBINOJHSATH OIBITHI, JIabopaTOpPHBIE
paboThI U IKCIIEPUMEHTANIbHbBIE UCCIIEA0BAHNUS C UCII0JIb30BAHUEM U3MEPUTENIBHBIX IPUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpMaLKel PU3NIECKOro coAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAaKOMCTBO €O cdepamMu Tpo(dhecCHOHANBHON NeATENbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOM HAYKH.

Ha wmsyuenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Ipennaraemelii B mporpamme 1o (pusmke MepedeHb JT1adopaTOpHBIX pabOT W OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yUUTENb JelaeT BbIOOp MpOBEIeHUsl J1abOpaTOPHBIX padoT U
OTIBITOB C YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYaroInXCs, CIIMCKA YKCIIEPUMEHTATBHBIX
3aJjaHui, peiaraéMbIX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOT'O IK3aMeHa Mo (pusmke.
COILEPKAHUE OBYYEHUSA
7 KIIACC

Pa3nes 1. ®dusuka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — HayKa o npupojae. SABneHus npupoabl. OU3nyeckue sBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BeauuuH. Dusznyeckue MPUOOPHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHHII.

Kak ¢wusuka u npyrue ecTtecTBEHHbIE HAyKH H3ydaloT MpUpoay. EcTecTBeHHOHAY4YHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEHHE HalmogaemMoro spieHus. OnucaHue
(GUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, SJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usnueckue TpUOOPHI U TPOIEAYypa MPSAMBIX HU3MEPEHUN aHAIOTOBBIM U IUGPOBHIM
npubopom.
Jlabopamopuwie pabomsl u onvimot.
Omnpenenenne HeHbl JeJIeHUs MIKalIbl K3MEPUTEIBLHOTO PHOopa.
W3mepenne pacCTOSTHUN.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenne pasMepoOB MaJbIX TEIN.
W3mepenune TtemmepaTypsl IpH TIOMOIIM >KUAKOCTHOTO TEpMOMETpa U JaTyuKa
TEMIIEpaTyphI.
6. IlpoBemeHme wuccieAOBaHUS TIO TPOBEPKE THIOTE3BI: NAITBHOCTH TIOJIETA IIApPHKa,
NYIIEHHOTO TOPU30HTAJIBHO, TeM 00JIbIlIe, YeM OOJIbIlle BBICOTA ITyCKa.

Paspnen 2. IlepBoHayaibHbIE CBEACHHUS O CTPOCHHHU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, MX pa3Mepbl. OIBITBI, JOKa3bIBAIOLINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxeHue uactul BeniecTBa. CBsA3b CKOPOCTH ABM)KEHMSI YacTHI[ C TEMIIEPaTypOU.
BbpoyHnoBckoe nBmwkenue, nuddysus. BzauMmopeicTBHe dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U  TBEPIBIX
(KpUCTaIIMYeCKuX) Ted. B3auMOCBs3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIpHBIM CTpoeHHeM. OcOoOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.
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1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.
Hab6mronenue nuddys3un.
3. HaOmtonenue siBiaeHHM, OOBSACHAIOMIUXCS MPUTSHKEHUEM WM OTTAIKHBAHHUEM YaCTHUIL
BELIECTBA.
Jlabopamopnwvie pabomot u onvimol.
1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCoIb30BaHueM (hoTorpaduwii).
2. OnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OnbITHI 10 0OHAPYKEHUIO ACUCTBHS CHUI MOJICKYJISIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3auMO/eiicTBUE TeJl.

Mexanuueckoe JBUKeHUE. PaBHOMEpHOE U HepaBHOMEpHOE aABM)KEeHHE. (CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIB>KEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUS.

SBnenue wuHepuuM. 3aKOH HMHEpUUM. B3aumoneicTBuE Ten Kak INPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTs BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia kak xapakTepuCTHKa B3auMmozeiicTBusa ten. Cuna ynpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHue TAroTeHus u cuwia Tsbkectu. Cuna
TSKECTH Ha Jpyrux ImiaHerax. Bec tema. HeBecomocth. CiioxkeHue Cuil, HapaBi€HHBIX IO
onHOI npsmoil. PaBHozelicTBytomas cuil. Cuna TpeHust. TpeHHe CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.
Habmoienue MexaHu4ecKoro JBUKEHHs Teja.
H3mepeHune ckopocTu IpSIMOIMHEWHOTO ABHXKEHUS.
Habmroienue siBieHUs] UHEPIIUH.
Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE MacC MO B3aUMOJEIHCTBUIO TEll.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnvie padomol u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JBI)KEHHS (IIapuKa B SKUJIKOCTH, MOJENIU
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmnpeneneHne CpeaHEH CKOPOCTH CKOJIBXKEHHS Opycka WM Iapuka 10 HAaKIOHHOM
MJIOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPIOTO TeNa.
OMnBITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTsDkeHus (aedopmanmu) mpyKUHBI OT
IIPUIJIOKEHHOMN CHIIBL.
5. OmnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUIIBI TPEHUS CKOJBKEHHUS OT Beca Tela U
XapakTepa COIPHUKACAIOIINXCsl TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIICHUS M YBEJIMUCHUS J1aBlieHus. JaBieHue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava napneHus: TBEPABIMU T€IaMH, KHIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIECHUS JKUJIKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnn u armocdepHoe AaBieHue. [IpUUMHBI CYIIECTBOBaHHS BO3MYIIHON
o6omoukn 3emmu. Omwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JelicTBHE )KUJIKOCTU U Ta3a Ha MOTPyKEHHOE B HUX TeN0. BriTankuBaroias (apXxumeaoBa)
cuna. 3akoH Apxumena. [lmaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTP JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
2. Tlepemaua naBneHUs )KUIKOCTBIO U Ta30M.
3. Coobmrarommuecs: CoCyIbl.
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4. TuapaBIu4YecKHii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHMMOCTDH BBITAJIKUBAIOIIEH CUJIbI OT 00BbEMA MOTPYKEHHONM YACTH Tela U IUIOTHOCTU
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

8. VYcioBue 1IaBaHUs TeN: IUIABaHWE WJIM TOTPY)KEHHE TelI B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOAEe OT 00bEMa MOrpyKEHHON B KHIKOCTh
4acTu Tela.

2. OmnpeneneHue BBITAIKWBAIOIICH CHJIbI, JEHCTBYIOIIEH Ha TEJNO, TMOTPYKEHHOE B
YKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJTKHUBAIOIIEH CHIIbI, JEHCTBYIOLIEH HA TEJNO B JKUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIbI, JCUCTBYIOIICH Ha
TEJNO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOM B KMJIKOCTh YAaCTH TeJa U OT IUIOTHOCTU
JKUJKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMpPOBAHHME JIOAKHM U OINpeiesieHue eé
rPy30M0ABEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprusi.

Mexanuveckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[IpumeneHue mnpaBuia paBHOBECHs pbluara K ONOKy. «3omotoe mpaBuiio» mexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanuueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamnienue oiHoro
BU/Ia MEXaHUYECKON SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimol.

1. Ompenenenne pabOTBl CHUJIBI TPEHHUST TMPU PABHOMEPHOM JBW)KEHMHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. WMsmepenue KITJI Hak1OHHOM MIIOCKOCTH.

4. V3yudeHue 3aKOHA COXPaHEHUS MEXaHUYECKOM dHEpruu.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTpOEHUs BeulecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucrammmueckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra30B, KUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CMaunBaHWEe U KaNWUIAPHBIE SIBICHUA. TerioBoe
pacUIMpEeHHe U CKaTuhe.

Temneparypa. CBsi3b TeMIiepaTypbl €O CKOPOCTbIO TEIJIOBOIO JBMKEHHSI YaCTHULL.
Buyrtpennsist sHeprusi. CmnocoObl W3MEHEHHsS BHYTPEHHEH »SHEpruu: Terionepenada u
coBepluieHre paboThl. Bupl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIHS, U3IIyUYECHHUE.

KonnyecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BeIllecTBa. TemIooOMeH U TerIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMUYECKHX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.
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OHeprus TomMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Tpuniuner  pabotel TeruoBbix asurareneid KIIJ| TemmoBoro asuratens. TeruioBeie
JIBUTATEIH U 3aLIUTa OKPYKarOLEH Cpeibl.
3aKOH COXpaHEHMsI U IIPEBPALLEHMS SHEPTUH B TEIUIOBBIX IIpOLieccax.

Hemoncmpayuu.
Habmionenne OpoyHOBCKOTO JIBHXKEHUSI.
Hab6mronenue nuddysun.
Habumronenue siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne 1aBIeHH ra3a pH U3MEHEHHH 00bEMa M HarpEeBaHUU WIIA OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMIiepaTypsl.
Bunae! Tenonepenayu.
OxmnaxieHre Ipu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMHU.
10. CpaBHeHUE TEMIOEMKOCTEH Pa3IMUHbIX BEIIECTB.
11. HabmroieHre KUTmeHus.
12. HabmroieHre nocTosTHCTBa TeMITEPATypPhl MPH TUIABIICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuwvie padbomot u onvimol.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEl.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIIA.
OnbITE, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTH JaBJICHHS BO3/AyXa OT €ro o0bémMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka THMOTE3bl JWUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEpaTypHl.
7. HabmroneHue mM3MeHEHUs BHYTPEHHEHW HSHEpruM Tela B pe3yjbTaTe TEIUIONepenadyu U
paboThI BHELIHUX CHJL.
8. HccnenoBanue siBIEHHS TETNIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPSTUEH BOJIBI.
9. OmnpezneneHue KOIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOJON MPU TEIUNIOOOMEHE C HarpeThiM
METAITMYECKUM LIUINHIPOM.
10. Onpenenenue yaenpHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca HCIapEeHHS.
12. Onpenenenne OTHOCUTENILHON BIaKHOCTH BO3yXa.
13. Onpenenenne yaenbHOM TETUIOTHI ITABJICHUS JIbIA.

Pa3nes 7. DiiekTpH4ecKue H MATHUTHBIC SIBJICHHUS.

Onexktpuzanus Ten. /[Ba poma snekTpuyeckux 3apsaoB. B3aumopeicTBue 3apsmKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJIEHCTBHS 3apsDKEHHBIX TEJl OT BEJIMYMHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

Onekrpuueckoe nojie. Hanpspk€HHOCTH anekTpuueckoro mnois. [IpuHnun cyneprnosunuun
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuueckux 3apsaoB. DJIEMEHTAPHBIM 3ileKTpudeckuili 3apsa. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEKTpUYECKUH TOK. YCIIOBHSA CYyIIECTBOBAaHUS JJIEKTPUUECKOTO TOKa. MCTOYHMKH
MOCTOSTHHOTO TOKa. JIeHMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpruueckass uenb. Cuna Toka. OleKTpuueckoe HamnpspkeHue. ConpoTHBIICHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisi ydacTka LEMu.
ITocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

PaboTa n MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoynsa—JIeHna. DiaekTpuueckue Henu
U TIOTpeOUTENH 3IEKTpUIEeCcKoil sHepruu B ObITY. KopoTKoe 3ambIkaHUe.
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[TocTostHHBIE MarHuThHl. B3ammojelcTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe 1osie
AIEKTPUYECKOT0 TOKa. [IpuMeHeHune 371eKTpOMaraHuToB B TeXHUKe. J{eficTBUE MarHUTHOTO MOJIs
Ha [POBOJHUK C TOKOM. OJEKTpOJABHUIaTelb IIOCTOSHHOrO ToKa. lMcnonb3oBaHue
JIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpiter  @apanes. SBiaeHue anekTpomarHuTHoW  uHaykuuu. IlpaBuno  JleHna.
OnekrporeHepatop. CrnocoObl MOMYyYEHUS HIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.
DnexTpu3anus Tell.
JIBa posa NeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTU4ecKast UHIYKIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
VIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
0. DIEKTPUYECKUH TOK B KHUIKOCTH.
11. T'a30BbI# pa3psi.
12. 3mepenue cuiibl TOKa aMIEPMETPOM.
13. M3mMepenue 3IeKTPUIECKOT0 HAPSIKECHUS BOJIETMETPOM.
14. Peoctar u MarasuH CONPOTHBIICHHUH.
15. B3aumoielicTBiE MOCTOSIHHBIX MArHUTOB.
16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3esiCHUs MOJIIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOE 1oJie TOKa. DJIEKTPOMArHUT.
20. JleficTBME MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
21. DNeKTpoIBUTATENH TOCTOSTHHOTO TOKA.
22. UccnenoBaHue SIBICHUS JIEKTPOMarHUTHON MHYKIIHU.
23. OmbiTer Dapanes.
24. 3aBUCHUMOCTb HAIpaBJIEHUs] UHAYKIIMOHHOTO TOKA OT YCJIOBUHA €ro BO3HUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnvie padomel u onvimol.
OnbIThI 1O HAOIIOAEHUIO SJIEKTPU3ALUU Tl MHAYKLIKEH U PU COTPUKOCHOBEHUHU.
HccnenoBanue J€NCTBUSA JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
M3MepeHue U peryJInpoBaHUE CUIIBI TOKA.
W3mepenne u peryiupoBaHie HalpsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HaNpsKEHUs Ha PE3UCTOPE.
7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOJHHUKA
OT €ro JUIMHBI, MJIOLa/I1 OTIEPEYHOT0 CEUEHUsI U MaTepuaa.
8. IlpoBepka mpaBmiia CIOXKEHUS HANpPsDKEHUH NMPH MOCIEOBATEIEHOM COSAMHEHHH JIBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COSTUHEHUN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOIIHOCTH JIEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTODE.
12. MccnenoBanne 3aBUCMIMOCTH CHITBI TOKA, MIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsDKEHUS Ha
HEW.
13. Onpenenenne KII1/1 HarpeBaress.
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14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. UsyyeHre MarHUTHOTO TIOJII TOCTOSHHBIX MAarHUTOB TP WX OOBEAUHEHUU U
pa3JieJIeHUN.

16. UccnemoBanue NEeHCTBUS AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHUJIbI TOKA M HANPaBJICHUS TOKA B KaTYIIIKE.

18. N3yuenue neiicTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U u3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Usmepenue KIIJl snekTpoaBuraTeibHONW yCTaHOBKH.

21. OnmpITBI TIO HWCCIEIOBAHUIO SIBIICHUS AJICKTPOMATHUTHOW WHIYKIIMH: HCCICIOBAHUE
VM3MEHEHUH 3HaYEHUs U HaIlPaBJIEHUSI MHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe nBuxkeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMonMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE JBIKeHHe. CpelHsii U MTHOBEHHAsh CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOE TIpsiMOsMHEHOE JaBrKeHrne. CBoOoaHoe najgeHue. OMnbIThI
lNanunes.

PaBHOMepHOE nBHMXKEHHE TO OKpyKHOCTH. Ilepuon m yacrora oOpamienus. JluHeiHas u
yIJI0Basi CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herorona. Tpetuit 3akoH Herotona. [IpmHnmn
CYHEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIBKEHHs, CUjla TPEHUS
MOKOS1, APYTHE BUIbI TPEHUSI.

Cwia TsKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO TIaJICHMUS.
JBwxenue mnnaHer Bokpyr Comuua. IlepBas kocMmuueckas ckopoctb. HeecomocTs u
Meperpy3KH.

PaBHOBecue maTepuaabHOU TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. M3MeHenne ummysbca. Mmynbe cuibl. 3aKOH COXpPAHEHHUsI HMMITYJbCa.
PeaktuBHOE NBHXKEHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cun TskecTH, ympyroctd, TpeHus. CBs3b
sHeprun U padothl. [loTeHIManpHas S>HEPrus Tena, MOHSATOTO HAaJl TMOBEPXHOCTBHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxkatoil npyxxunbl. Kunetnueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOTO JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPHM JBMKEHHS OJHOTO U TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEII OTCYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHSI.

5. HalGnronenue nBuXKEHHs TeJa MO OKPY>KHOCTH.

6. HaOnroneHne MeXaHWYECKUX SIBIICHUH, MPOUCXOJANIMX B cHCcTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUsI TeJla OT MAacChl Tela U ICUCTBYIOIIEH Ha HETO CHUIBI.

8. HalOmronenue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwme Beca Tella IPH YCKOPEHHOM JIBHIKECHUH.

10. [Tepenaya umiynbca Mpu B3aUMOJICHCTBUU Tell.

11. [IpeoGpa3oBanust SHEPTUU TIPU B3aUMOJCHCTBUH TEN.

12. CoxpaHnenue UMIyJbca MPU HEYIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbCa TP a0COITFOTHO YIIPYTOM B3aUMOJICHCTBUH.




14. HabmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHeHue MeXaHN4YECKOW SHEPTUU NPU CBOOOIHOM I1aJICHUU.

16. CoxpaHneHnue MexaHU4YEeCKOW SHEPTUU MPH JABMXKEHUH Tella MO AeUCTBUEM MPYKUHBIL.

Jlabopamopusie pabomsl u onvinol.

1. KonctpyupoBaHue TpakTa s pa3roHa M JAIbHEWUIIEr0 PaBHOMEPHOTO JBUKCHHS
[IapUKa I TEJIEKKHU.

2. OrmpeneneHue cpeaHedl CKOPOCTH CKOJIBKEHUS Opycka WM JBUXKEHHS IIapuKa IO
HaKJIOHHOM IJIIOCKOCTH.

3. Ompenenenue yCKOpeHHUsT Teida NpPU PABHOYCKOPEHHOM JBHKEHHH IO HAKJIOHHOU
IJIOCKOCTH.

4. VccnepoBaHue 3aBHCHUMOCTH IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBHXEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTessl: €ciau MpU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHON CKOPOCTH
MyTH OTHOCSITCS KaK Psifi HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIME MIPOMEKYTKHA BPEMEHU

OJTMHAKOBBI.

6. HccrmemoBaHwe 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIBI HOPMAJIBHOTO
JIaBIICHUSI.

7. Omnpenenenne KO3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

8. OmnpeneneHue KECTKOCTU NPY>KUHBI.

9. Omnpenenenne pabOTHI CHJIBI TPEHUS TPU PABHOMEPHOM [JBMKCHHH Tela II0
TOPU30HTAIHONW OBEPXHOCTH.

10. Ompenenearie  pabOTHl CHJIBI YIOPYTOCTH MPH TOABEME Tpy3a C HCIOIH30BAHUEM
HEMOABMKHOTO U IMOABUKHOTO OJIOKOB.

11. V3ydenue 3akOoHa COXPAaHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEIL.

KonebarenpHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOJ, 4YacToTa,
aMIUINTyAa. MartemaTuueckuid W MNpYKUHHBIA MasTHUKU. [IpeBpameHue sHeprum Ipu
K0J1€0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BoiHyxneHHble KojeOaHus. Pe3onanc. MexaHnuecKkue BOJIHBI.
CaolicTBa MexaHn4ecKuX BoJIH. [IposionbHbIE 1 MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTSb 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. lHppa3ByK U yiIbTpa3ByK.
Hemoncmpayuu.

Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaOGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habumronenne BbIHY X /1€HHBIX KOeOaHU 1 pe30oHaHca.
PacnpocTpanenue mpooibHbIX U ONEPEUHBIX BOJIH (Ha MOJIENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTUYECKHI pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
OmnpezneneHue 4acTOTHI U MEpHOAa KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHMOCTH TEpHOAA KOJICOAHMH IMOJBEUIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCHMOCTH IepHoja KoyieOaHWW MPYKUHHOTO MasiTHUKa OT MacChl

rpysa.
5. TIpoBepka HE3aBHCUMOCTH IEpUOia KOIeOaHU Ipy3a, MOABCIICHHOTO K HUTH, OT MacChl

rpysa.
6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPHOAa KOJeOaHUH MPYKMHHOTO MasTHUKA
OT MacChl Ipy3a U KECTKOCTU NPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO MaJICHHUS.
Pa3nes 10. DieKTpoMarHuTHoOe 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
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DJIEKTPOMAarHuTHOE T0JI€. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkana 31eKTpOMarHuTHbIX BOJIH. Vcrionb30BaHue 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3U.

DnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBbBIE cBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopusie pabomsl u onvinol.

1. U3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILILI0 MOOUIILHOTO TenedoHa.

Pa3znea 11. CBeToBLIe IBJICHNUS.

JlyueBas mopenp cBera. Mcrounuku cBeta. lIpsmMosinHEHOE pacrnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npesoMieHus: cBera. [lonHOoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHEIO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.

Jlunza. Xopx nyueit B smuze. Onrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro ceeta B ciektp. Onbitel HpioToHa. Clio)keHHE CIIEKTPAIbHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tosrydyenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTH4eckuii CBETOBOI.
Xox myueil B cobuparoleii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenne n300paxeHnit C MOMOIIIBIO JIMH3.
. Ilpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopnens rnasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue Oenoro cBera npu CIOKEHUU CBETA Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomut u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTjla OTPa’KEHHUsI CBETOBOT'O JIyya OT YIJla MMaJJeHHUs.
2. Hzydenue xapakTepUCTHK H300paKeHUs TpeMETa B IIIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTU yTJla TPEIOMJIEHUSI CBETOBOTO Jiyya OT yria HaJcHUs Ha
TPaHULIE «BO31YyX—CTEKIIO».
[Tony4yeHnne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.
Omnpenenenne HOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OnbITHI IO PA3JIOKEHHUIO OENIOTO CBETA B CHEKTP.
OnpIThl 1O BOCHPHUATHIO I[BETAa MPEIMETOB NpU HX HAOIIOJEHUU 4Yepe3 IIBETOBBIE
(GUIBTPBI.
Paznen 12. KBanToBbIe siBJIeHMS.
OmneiThl Pe3epdopaa u mmanerapuas Mmoaens atoma. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas Mopzens aromMHoro siapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
noJjiypacrnaaa aTOMHBIX sJIep.

SnepHbie peakiu. 3aKOHBI COXpaHEHUS 3apsiI0BOT0 U MAacCOBOIO YHMCEN. DHEpPrus CBs3U
aToMHBIX szaep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun ConHIA U 3BE3.

Snepnas snepreTuka. JleiicTBUA paAMOAKTUBHBIX U3TYUYEHUN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.
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CrexTpsl U3J1y4eHUs U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTtp Bomopoa.

Habumonenune tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYUEHUI.

Perucrpanus uzinydeHus: npupOAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopnwvie padbomwt u onvimol.
1. HaGumroneHune CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIyUEHHUSL.
2. HccnemoBanue TPEKOB: H3MEpPEHUE OHHEPrUM YACTUIBI 1O TOPMO3HOMY MyTH (1O
dororpadusm).

3. HW3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpHUTENHEHO-0000IIAIOMIMKA  MOIYJIb  HpeIHa3HayeH Uil CcUCTeMaTH3aluud U
000011IeHNsT TPEMETHOTO COJICPYKAHMSI U OTIBITA IEATEILHOCTH, MPHOOPETEHHOTO NPU U3YyUECHUH
BCEro Kypca (pu3uKu, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢duzuke st 00yyarouXcs, BBIOPABIINX 3TOT y4€OHBIN MpeaMeET.

[Ipy wu3ydyeHHMM [AHHOTO MOJYJS pEaTU3yITCs U CHUCTEMAaTU3UPYIOTCS  BUABI
JESTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
MeTaIpeAMETHBIX IJIaHUPYEMBIX pe3yabTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHME Hay4YHBIX METOJIOB HCCJIEIOBAaHUS SIBJICHUMN
OPUPOAbI U TEXHHKHU, OBJIAJICHHE YMEHUAMU OOBICHATh (DU3HUECKUE SIBICHUSA, NPUMEHSSA
[I0JTy4Y€HHbIE 3HaHUS, PELIaTh 3a7aud, B TOM YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHUMIINANBHO EATEILHOCTHBIM XapakTep JaHHOTO pa3zelia peaiu3yercs 3a CUET TOro,
YTO 00YYaroIIUecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM IPEIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pAcHO3HaBaTh U HAYYHO OOBACHATH (PU3NUECKHE SBICHUS
B OKpPY’Karoler MPUPOAE U NOBCEIHEBHOM KU3HU;

HCIIONIb30BaTh HAYYHBIE METOJIbI MCCIENOBaHUS (PU3NYECKHUX SIBICHUN, B TOM YHCIE IS
MPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUYECKUX BBIBO/IOB;

OOBSCHATH HAayYHBIE OCHOBBHI HamOoJee BaXXHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpuMep, MPaKTHUYECKOrO MCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB YHEPIMH HAa OCHOBE 3aKOHA
MIPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOI'PAMMBI 1O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3ydyenne ¢u3MKu Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI HANpaBlIe€HO Ha
JTOCTHIKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrare wusyueHus (QU3UKH HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy
oOyuarorierocst OyyT c(hOpMUPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

- IPOSIBJICHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hu3ndeckoit
HayKU;

- IEHHOCTHOE OTHOIIEHHUE K JTOCTH)KEHUSM POCCUHCKUX YyUEHBIX-(DU3HUKOB;

2) rpaKAaHCKOr0 H IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYMMBIX U ITHYECKHX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHME BAKHOCTU MOPAJIbHO-ITUYECKUX IPUHIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) acTeTMUYECKOr0 BOCIIMTAHMSI:

- BOCTIPUATHE 3CTETHMUYECKUX KadecTB (pu3nueckoil Hayku: €€ TapMOHHYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT0 O3HAHUSA:

- OCO3HAaHME LIEHHOCTH (PU3NYECKON HayKH KaK MOLIHOTO MHCTPYMEHTA IMO3HAaHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIENH COCTABIISIIOLLEH KYJIbTYPbI;

- pa3BUTHE HAYYHOU JH0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON JAesITEIbHOCTH;
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5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1AT0NOy U
- OCO3HAHME IIEHHOCTH 0€30MacHOro 00pasa XU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTU MIpPaBHJI OE30MAaCHOTO MOBEICHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AJNEKTPUUYECKUM U
TEIJIOBBIM 000pYAOBaHUEM B JOMAIIIHUX YCIIOBUSX;
- chopMHpPOBAHHOCTh HaBbIKa pedIieKCHH, IPU3HAHKE CBOETO IpaBa Ha OLIMOKY U TaKOro ke
npaBa y JIpyroro 4ejioBeKa;
6) TPy10BOr0 BOCIUTAHMS:
- aKTUBHOE y4YacTHE B PEIICHUHM MPAKTHYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHu3aly, ropojia, Kpas) TEXHOJIOTMYECKON U COLMATbHOM HANPaBICHHOCTH, TPEOYIOMIUX B
TOM YHUCIIe U QPU3HUYECKUX 3HAHH,
- HHTEpEC K MPaKTUYECKOMY H3yUeHUIo Ipodeccuil, CBsI3aHHBIX C PU3UKOM;
7) 3K0JIOTHYE€CKOT0 BOCTIUTAHUSA:
- OpUEHTalUsl Ha TNpUMEHeHHEe (U3NYECKUX 3HAHWM Ui peuieHus 3afad B 00JacTH
OKPY’KaIOIIeH cpejibl, MJIaHUPOBAHUSI MOCTYIKOB U OIEHKH MX BO3MOXHBIX IMOCJEICTBHM st
OKPY’KaIOIIEeH Cpebl;
- 0CO3HaHKE TII00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U MMy TeH UX PEeHICHHUS;
8) axanTanum K U3MEHSIOIIMMCH YCJIOBUSAM COLHUAIBHON U MPUPOIHOI CpeAbI:
- MOTPEOHOCTh BO B3aUMOJICCTBUU IPHU BBIMOJHEHUU HUCCIEIOBAHUN U MPOEKTOB (DU3UUYECKOM
HaIlPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIHHOCTD;
- IOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4ucie (HOPMYIUpPOBATH UJIEH, MTOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSX;
- 0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;
- IJTAHUPOBAHUE CBOCTO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUSCKUX 3HAHMIA,
- CTpEMJICHUE aHAIM3UPOBATh U BBISABIISITH B3aMMOCBS3HM MPHUPOAbI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;
- OIICHKA CBOMX JEHCTBHH ¢ Y4ETOM BIMSHUS HA OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TTI00aTBHBIX
MOCJIEACTBHIA.
METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHus mporpaMMbl 1O (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuwaromierocss OyayT cGhOpMUPOBAHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIFOYAIOIIME T[IO3HABATE/IbHBIC YHUBEpPCAIbHbIE Yy4ueOHBIE JCHCTBUSA, KOMMYHHKATHBHBIC
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIE YHUBEPCATIbHbIC yueOHbIC ACHCTBUS.
Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YueOHbIE el CTBUS
ba3oBbie Jiornyeckune AeHCTBUA:
BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUH);
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKAIMKA, OCHOBAHUSA Il 0000IIeHus u
CpaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTM M TPOTUBOPEUYUS B paccMaTpuBaeMblX (hakTax, HTaHHBIX U
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBJIICHHSIM;
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U MPU M3YyYeHUU (DU3HUECKUX SBICHUN U MPOIIECCOB,
JienaTh BBIBOJBI C UCTIOJb30BAaHUEM JIEAYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIOUCHUN, BBIIBUTATh
TUTOTE3bI O B3aMMOCBS3SIX (PU3NUECKHUX BETHUNH;
CaMOCTOSITENIbHO BBIOMpPATh CHocoO pemieHus ydeOHOM (usmueckoi 3agaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB DPEIICHUS, BHIOOpP Hamboliee MOIXOISIIET0 ¢ YYETOM CaMOCTOSTENBHO
BBIJICIICHHBIX KPUTEPHEB).
basoBble ucciieoBare/ibCKue 1eMCTBUA:
HCITOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,
MPOBOANWTH [0 CAMOCTOSTEIHHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIA (U3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (DU3NUECKOTO SBJICHHUS;
OIICHMBATh Ha TMPUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOpMAIHIO, TONYyYEHHYI0O B XOJe
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;




CaMOCTOSITENIbHO (QOopMyJUpOBaTh 0000IIEHNST M BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIbITA, UCCIIEJOBAHMSI,

MPOrHO3UPOBATh BO3MOXHOE JalibHEiIee pa3BUTHE (UBUYECKUX IMPOLIECCOB, a TaKkKe
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

OPUMEHSTH Pa3InYHbIE METO/bl, HHCTPYMEHTHI U 3alPOCHI MPH MOKCKE U 0TOOpe MHPOpPMALUU
WIH JAaHHBIX C YYETOM MpEASIOKEHHOM yueOHol pu3ndeckoii 3a1auu;

aHaATM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U
dbopM npencTaBieHUS;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTHMalbHYI (opMy mpenacraBieHus WHPOPMALUU U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMHU, JharpaMMaMi, MHOU rpadukod u
X KOMOWHAIUSIMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B Xxo0Jle¢ 00CYXIeHUs y4eOHOro Marepuaya, pe3ysbTaToB JabOpaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCY»XJAaeMON TEMbl U BBICKA3bIBaTh WJCH, HAllEJICHHBIC Ha
pelIeHre 3aJa4l U NoiIepKaHue 01arokenareaIbHOCTH OOLEHMS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXKIACHHSIMH IPYTHMX YYaCTHHKOB Juanora, oOHapy>KHBaTh
pa3iauvue U CXOACTBO MO3UIIUH;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3yJIbTaThl BBIOJHEHHOTO (H3UYECKOTO OmbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYAJIbHON pabOThl IpU
pelIeHNH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATD I€JI1 COBMECTHOM JEeSATENIbHOCTH, OPraHU30BbIBATh JIEUCTBUS MO €€ JOCTUKEHMIO:
pacnpenensats poiu, oOCyXKIaTh MPOLECCHl U Pe3yJbTaTbl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOICH;

BBINOJIHATH CBOIO YacTh padOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY HalpaBJICHUIO
Y KOOPAMHUPYSI CBOU ACUCTBUS C APYTUMHU WIEHAMHU KOMAaH/IbI;

OLIEHMBATh KAdyeCTBO CBOEr0 BKJaJa B OOLIMI NPOXYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBHUSA

Camoopranusaunus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsX, TPeOYIOIIUX A pelieHus
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATHCS B PA3NUYHBIX IMOAXO0JAX MPHUHATHUS PEUICHUH (MHIWBUIyalbHOE, MPUHSATHE
pelIeHys B rpynne, NpUHITHE PEeIlIeHUH TPYyIo);

CaMOCTOSITENIFHO COCTaBIIATh AJITOPUTM pelIeHHs (PU3MUECKON 3a/laui WM MJIaHa UCCIIEI0BAaHUS
C y4éTOM UMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
npeJiaraeMble BApHAHTHI PEIICHHUI;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JaBaTh a/ICKBaTHYIO OIICHKY CUTYyalluM U IpeJiaraTh MiaH e€ U3MEHEeHHUS,

OOBSICHATH MPUYMHBI TIOCTUKEHUS (HETOCTHKEHHS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (DU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa eI U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MOHUMATh MOTHBEI, HAMEPEHHS U JIOTUKY JIPYTOTO;

MpHU3HaBaTh CBOE MPaBO HA OMIMOKY MPHU perieHnH (PU3MUECKUX 3a/1a4 WU B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.




MNPEAMETHBIE PE3YJIBTATHI

K koHmy oOydenus B 7 kJiacce IpeIMETHbIE Pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCSl YMEHUI:
UCITIOJIb30BaTh TMOHATHA: (U3NYECKUE M XMMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MoOJieJlb, TUIIOTE3a, CAUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBI)XEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOIIAs Ccuia, aegopmaius
(ynpyrasi, miaacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IBL;
pa3nuuath siBieHUA (auddysus, TEmIoBoe MABM)KEHHE YACTHI] BEILIECTBa, pPaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHs, B3aUMOJCHCTBHE TEI, paBHOBECHUE TBEPABIX
TeJN C 3aKperUIEHHON OCBhIO BpAlleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUJIKOCTSIMU U
ra3ams, aTMocqepHoe AaBlieHHE, IUIAaBaHUE TeJ, NMPEBPAICHUS MEXaHWYECKOW SHEPruu) o
ONMCAHUIO WX XapaKTEepPHBIX CBOICTB W HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBICHUE;
pacro3HaBaTh MPOSIBICHHWE U3YYCHHBIX (DU3MUECKUX SBJICHHA B OKPY’KAIOUIEM MHpE, B TOM
yricie (U3NYECKUe SBICHHS B MPUPOJE: MPUMEPHI IBWKCHHUS C PA3UYHBIMU CKOPOCTSIMHU B
JKUBOM M HEXHBOW MpHpPOJAE, ACWCTBUE CHIIBI TPEHUS B NPUPOJE M TEXHUKE, BIHSIHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PhIO, PHIYard B TEJIe 4YelOBEKa, MpPU
9TOM TMEPEeBOJUTh MPAKTHYECKYI0 3a/lady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) HU3UUECKUX SIBICHU;
OMKCHIBATh M3yYEHHBIE CBOMCTBAa Tel M (PU3WYECKHE SIBJICHHUSA, HCHONb3Yys (U3NYECKUe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTH,
CUJIa YOPYTOCTH, CUJIa TSDKECTH, BEC Tela, Cuiia TPeHUus, AaBiieHue (TBEPAOro Temna, KUIKOCTH,
rasa), BBITAJIKMBAIONIAs CHJIa, MEXaHUYeCKas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHIIBI,
KOA((UIMEHT TOJE3HOTO JACWCTBUS MEXaHU3MOB, KMHETHYECKas M TMOTEHIUAlbHAs SHEPrus),
OpYU OINMCAHWW TIPABMWJIBHO TPAKTOBaTh (DM3WYECKHI CMBICI HCIIOJIB3YEMBIX BEJIHYWH, HX
0003HaueHMsI U €IUHUIBI (PU3UYECKUX BEIUYHMH, HaXOAUThb (OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO
(GU3NUeCKyI0 BENIWYHHY C JIPYTHMMH BEJIMYMHAMH, CTPOUTH T'padUKH U3yUYEHHBIX 3aBHCHMOCTEH
(bu3nUecKuX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKHE SBICHUS M MPOIECCHI, HUCIOJB3Yys IpaBHIa
CJIO’KEHUS CUJI (BAOJIb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30J10TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpPIrUu, MpU H3TOM JIaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3aIllUCBIBATh €ro
MaTeMaTHYECKOE BBIpaKCHNUE;
OOBSICHATh (U3NYECKUE SIBIECHUS, NMPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTYyaIMid MTPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUIHHHO-CIICJCTBEHHBIEC CBS3H,
CTpPOUTh OOBACHEHHE M3 |—2 JOrMyeckux MIAaroB ¢ Omopoi Ha 1—2 M3y4eHHBIX CBOICTBa
bu3HYeCcKuX SIBJICHUHN, PU3MUECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;
pewmiath pacuéTHble 3a7aud B 1—2 AEHCTBHS, MCHOJB3Ysl 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nveckne BEIMUYMHBI: HA OCHOBE aHalM3a yCIOBHS 33/1a4d 3alHCHIBATh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEIUYUHBI B (POPMYJIIBI U IPOBOJIUTH PAacUEThl, HAXOIUTh CIIPAaBOYHbBIE
JaHHbIe, HEOOXOIWMBIC IS pEHmIeHHs 3a/1ad, OIEHHBATh PEATUCTHYHOCTh TOJTYYCHHOU
(bu3nUecKoil BETUUNHBL;
pacrio3HaBath MPOOJIEMBI, KOTOPbIE MOXXHO DPEIIMTh MPH IMOMOMIM (PU3HYECKHX METOJOB, B
ONHCAaHUM HCCIIEOBaHMs BBIIENATH MPOBEpPsAEMOE IMPEAINONIOKEeHHE (TUIOTEe3y), paziauyaTh U
UHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yJIbTaT, HAXOIUTh OMIMOKU B XOJI€ OIIBITA, JeIaTh BHIBOIBI
TI0 €ro pe3yJibTaTaM;
NIPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MYECKUX SIBICHHH WM (PU3MUECKUX CBOMCTB Te:
(dbopMyIHMpoBaTh TNpOBEpsieMble MPEANOI0KEHUs, COOUPAaTh YCTAHOBKY U3 NPEAJIOKEHHOTO
000pyIOBaHUSs, 3aIMCHIBATH XO/I OTBITa U (POPMYIIHPOBATH BHIBOJIBI,




BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIIOIb30BAaHUEM AaHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aUCHIBATh MMOKA3aHHS
nprOOpOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIHOCTH U3MEPEHU;
IOPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHON (U3UYECKOM BEIMYMHBI OT JAPYrod ¢
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JIBMXKYILErOCs Tejla OT
BPEMCHH [IBIKCHHS Tella, CHJBI TPEHHSI CKOJBKCHHS OT Beca Teja, KadecTBa o0paboTKu
IIOBEPXHOCTEN TeJI U HE3aBUCHUMOCTH CHJIBI TPEHHs OT ILIOLIAAW CONPUKOCHOBEHHUS TEIl, CHUIIbI
YOPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMa MOTPYKEHHOM YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOuHBI, Ha
KOTOPYIO TOTPYXKEHO TEJO, YCIOBHH IUIABAaHHS TEJ, YCIOBHH PaBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4YEOHOTO HCCIIEOBaHUS, COOMpPATh YCTAaHOBKY U BBIIOJIHSTH
U3MEpeHus, cJenys MpeUIOKeHHOMY IUIaHy, (HUKCHpOBAaTh pPE3yibTaThl MOJYYCHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHUJAE NPEAJIOKEHHbIX TaOMUI U IpaduKoB, JesaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;
IPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BETUYUH (IUIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPAOrO Tela, CUIa TPEHUS CKOJIbKEHUS, MaBJIEHHE BO31yXa, BBITAJKUBAIOILAsA CuUJia,
JeMcTBYIOIIAs Ha TIOIPYKEHHOE B XKUJKOCTb TeJO0, KO3 (UIUEHT MOJIE3HOr0 JEHCTBUS MTPOCTHIX
MEXaHU3MOB), CJIEys NPEAJIOKEHHON MHCTPYKIMM: NPU BBINOJIHEHUH H3MEPEHHM coOupaTh
SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIYHCIIATH 3HAYEHUE UCKOMOW BEJIMYMHBI;
cOOIIOIaTh MpaBHiIa TEXHUKH OE30MTAaCHOCTH MU paboTe ¢ 1adopaTopHbIM 000pyI0BaHUEM;
yKa3blBaTh HNPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCY/IbI, OAPOMETp, phIYar, MOJABMKHBIA M HETOABMKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCT;
XapaKTepU30BaTh IMPHUHLMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Omnopoil Ha uX omnucaHusd (B TOM UHCIE: MOALIMIIHUKM, YCTPOWCTBO BOJONPOBOAA,
TUIPABIMYECKUM IPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), UCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MUECKUX SBICHUH M HeoOXoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
IOPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOIO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaIlEHUH C
npubopaMu M TEXHUUYECKUMH YCTPOWCTBAMM, COXPAHEHMs 3/I0pOBbsl U COONIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpYKAIOIIEH Cpele;
OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MyTEM CpPaBHEHUS PA3IMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIMio, KOTopas sBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCMOJIb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3a/JaHUNl HAay4HO-TIOMYJISIPHYIO JIMTEPATypy
¢bu3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKWE THChMEHHbIE W YCTHBIE COOOIIEHHs Ha OCHOBe 2-3
VCTOYHUKOB MH(pOpManuu (HU3NYECKOTO COJEp>KaHusl, B TOM YHUCIIE MyOJUYHO AeNaTh KpaTKue
cooOIIeHnss O pe3yibTaTax IPOEKTOB MM YUYeOHBIX HCCIEAOBAaHHM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIH MOHATUIHBINA ammapaTr Kypca (U3MKH, COMPOBOXKAATh BBICTYIICHUE
MpE3EHTALNEM;
IIPU BHITIOJHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEOBAHUM pacnpeAensiTh 00S3aHHOCTH B IPYyIIE B
COOTBETCTBUHM C IIOCTAaBICHHBIMU 3aJadyaMH, CJIEAWTHb 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJEMCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonuy oOydenus B 8 kiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYHAIOLINXCS YMEHUH:




UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIH U
HEHACBIILCHHBII Tap, BIaXXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS SHEpIus, TEIUIOBOU
JIBUTATEINlb, OSJEMEHTAPHBIA DICKTPUYECKUN 3apsl, JJIEKTPHUUECKOE ToJe, MPOBOJHHKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;

pa3nuyath sBJICHUA (TEIJIOBOE PACIIMPEHHUE M CXKaThe, TeIIoNepeaada, TemjIoBOe paBHOBECHE,
CMauuBaHMe, KalWUIPHbIE SBJICHUSA, UCIAPEHHUE, KOHJCHCALUs, IUIABIEHUE, KPUCTAIUIN3ALUSA
(oTBepreBaHUE), KHIIEHHE, TeIulonepenaya (TEIIONPOBOJHOCTb, KOHBEKLHUS, W3IIy4EHUE),
JIEKTpU3alMs TeJl, B3aUMOJAEHCTBHE 3apsiioB, JEMCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHe, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBUE MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM,
9JIEKTPOMArHuTHasi MHIYKIMS) 110 ONUCAaHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh IpPOSBICHUE HM3YUYEHHBIX (U3MYECKUX SBICHUH B OKpYKAIOIIEM MHpE, B TOM
qrciae GU3NUecKre SBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIC SBICHUS B
OpUpoie, KpUCTaIbl B pUpoje, uznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe POCHI, TyMaHa, HHEs, CHETa, DJIEKTPHUYECKHE SIBICHHS B aTMOc(hepe, 2IeKTpHIECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Jpeiid MOIHCOB, POJIb MArHUTHOTO IOJIS JUIS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, TIPU 3TOM IEPEBOIUTH MPAKTHUYECKYIO 3a7a4dy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IIpU3HAKM) (PU3HUECKUX SBJICHUMH;

ONKCBHIBATh HM3Y4YCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (U3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO TEIUIOTHI, y/IelIbHAas TEIIIOEMKOCTh
BEIIECTBA, YAEIbHAs TEIUIOTAa IUJIABJICHUS, YAEIbHAs TEIUIOTa MapoOOpa3OBaHMs, yAEIbHAS
TEIUIOTa CrOpPaHUsl TOIIMBA, KO3(Q(UIMEHT MOJE3HOro JEHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCHUTENIbHASI BJIAXHOCTh BO3[yXa, OJIGKTPHUECKUH 3apsi, CHJIa TOKa, OJIEKTPUYECKOE
HalpsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA, YJEJIBHOE CONPOTHUBIEHHE BEIIECTBa, padboTa U
MOIITHOCTH AJIEKTPUYECKOTO TOKA), TPH ONMUCAHUH TPABHIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCTIOJIb3YEMBbIX BEIMYMH, 0003HAYEeHUsI U eIMHUIIBI (PU3MUYECKUX BEJTMYUH, HAXOIUTh (hOPMYJIBI,
CBSI3BIBAIOIME JTAHHYIO (M3WYECKYI0 BEIWYHHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS W TIPOIECCHI, HCIIOJB3YS OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUH CTPOEHUS BEIIECTBA, IPUHIMUI CYNEPIO3UIIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa aJis yyacTka Ielu,
3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHMsI SHEpruHM, IpU OSTOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA 1 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MYECKUE MPOLECCHl M CBOICTBAa Tel, B TOM 4YHMCIE M B KOHTEKCTE CHUTYyalui
NPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBISABIATH MPUYMHHOCIEACTBEHHBIE CBSI3H, CTPOHTH
00BsiCHEHHE M3 1—2 JIOTMYecKUX LIaroB ¢ omnopoil Ha 1—2 M3yuyeHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiath pacuéTHblE 3a7audl B 2—3 JAEHCTBHS, UCHOJB3Ys 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS 33/Ja4dl 3alMCHIBATh KPAaTKOE YCJOBHE,
BBISABIISATH HEJOCTATOK JAHHBIX U PpEIIeHUS 3a/aud, BBIOMpAThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHUs, MPOBOANUTH PACUYETHl W CPaBHUBATHh IOIYYEHHOE 3HAYCHHE
($u3uUeCcKoil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh TMPH TOMOIIN (HU3UYECKHX METOJIOB,
UCTIONB3Ysl ONMCAaHUE HCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONIOKEHHE, OICHUBATh
NPaBUIBHOCTP MOPSAKA MPOBEACHNUS UCCIIEIOBAHMS, I€TIaTh BEIBOIBI;

IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(KanmMJUTApHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJICHHS BO3lIyXa OT €ro o0BEMa, TeMmepaTyphl,
CKOPOCTH TIpollecca OCThIBAaHMS M HarpeBaHUs NpU HU3IYYEHHH OT IIBeTa WU3Iydaromei
(TTOTIIONIAOMIEH) TTOBEPXHOCTH, CKOPOCTh HCHApEHHUs BOJBI OT TEMIIEPATyphl JKUAKOCTH W
Iomaau €€ MOBEpXHOCTH, HJIEKTPHU3alUs TeJN U B3aMMOJACHUCTBHE 3JIEKTPUUYECKUX 3aps/IOB,
B3aWMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yallM3alllsl MarHUTHBIX TOJIEH MOCTOSTHHBIX




MarHuToB, JIEHCTBUS MATHUTHOTO IOJS HA IPOBOJHHUK C TOKOM, CBOMCTBA JJICKTPOMArHUTA,
CBOWCTBA  OJIEKTPOJBUTATENSA  INOCTOSHHOTO  TOKa):  (OPMYJIHMpPOBATH  IPOBEpsieMbIe
IPEINON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEUI0KEHHOr0 OOOpYIOBaHUS, ONHUCBHIBATH XO[
OTbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBHON BIAXXHOCTU BO3/1yXa, CUJIBI TOKA,
HANpsDKCHUsI C HCIOJB30BAHMEM AaHAJIOTOBBIX NMPUOOPOB M JATYUKOB (PU3HUECKUX BEIUYHH,
CpaBHUBATb PE3yJIbTaThl U3MEPEHUN C yUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

IOPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYrod ¢
UCIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb CONPOTHUBIIEHHS HPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAU IONEPEUYHOr0 CEUYEHUsI U YAEJIbHOIO CONPOTUBIIEHUS BELIECTBA IPOBOJHUKA,
CWJIBI TOKa, MAYIIEr0 Yepe3 IPOBOAHMK, OT HANpPSDKCHHWs HAa IPOBOJHUKE, HCCIECIOBAHUE
[IOCJIEAOBATEIbHOIO M MAapajUIeIbHOIO  COEIMHEHUH  MPOBOJHUKOB):  IUIAHUPOBATH
UcclieIoBaHue, cCOOUPATh YCTAHOBKY U BBINOJHATh U3MEPEHHUS, CIeLys IPEJIOKEHHOMY IUIaHY,
(uKCUpOBaTh pPE3yNbTaTHl IMOJYYECHHOH 3aBHCHMOCTH B BHUAE TaONUIl U TpaduKoOB, NeNaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIC M3MEpeHHs (U3NYECKUX BENWYHMH (yAeTbHas TEeIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOILHOCTh 3JIEKTPHUUYECKOrO0 TOKA): IUIAHUPOBAThH
U3MEpEeHUs], cCOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIe1ys NMPEAJIOKEHHON UHCTPYKIUU, U
BBIUNCJIATh 3HAYEHNUE BEIIMYUHBI,

cOOIIOIaTh MpaBHiIa TEXHUKH OE30MTAaCHOCTH MU paboTe ¢ 1adopaTopHbIM 000pyI0BaHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMoOpol Ha MX ONHMCAHMA (B TOM YHUCIIE: CHCTEMa OTOILIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPIHM, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC SJICKTPONPUOOPHI (PUMEPHI), SJICKTPUUYECKHE NPEIOXPAHUTEIH,
3JIEKTPOMArHUT, S3JEKTPOJIBUTATENb IIOCTOSHHOIO TOKA), MCIOJIb3YS 3HAHMS O CBOMCTBax
¢u3nUecKux SBICHUH U HEOOXOMMbIe (PU3HUECKIe 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTU4YHBIM pHUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CrOPAaHMsI, dJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI DJIEKTPUYECKUX
LEenel ¢ MOCIeA0BATEeNIbHBIM U MapAJUICIbHBIM COCIMHEHUEM DJIEMEHTOB, PA3jIM4yasl yCIOBHBIC
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTo HCHOJIb30BAaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHON KU3HM I o0ecredeHns 6e30MMacHOCTH MpU 00pallieHuH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHs 3J0POBbsI U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOLIEH CPELIE;

OCYHIECTBIISITh NMOMCK HMHpOpMAaIMK (QU3NYECKOro cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOUIMXCAd 3HAHMUW W TNYTEM CpaBHEHHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
UCMOJIb30BaTh TPU  BBIOJHEHUH Y4YEOHBIX 3a/JaHUNl HAay4HO-TIOMYJISIPHYIO JIMTEpATypy
bu3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMMCHbMEHHbBIE U KpaTKUE YCTHBIE cOo0OIIeHHs, 0000mas nHdopmaruio
U3 HECKOJBKUX MUCTOYHHKOB (PU3UYECKOTO COJIEp:KaHUs, B TOM YHCIe MyOIMYHO MPEJCTaBIAThH
pe3yJIbTaThl NPOEKTHOM WM HCCIENOBATEIbCKON JEATENBHOCTH, IPU 3TOM TI'PaMOTHO
MCIIOJIb30BaTh M3YUYEHHBIH MOHATUIHBINA anmapaTr Kypca (U3MKH, CONMPOBOXKAATh BBICTYIICHUE
MpE3EHTALNEM;

IIPU BBIMOJIHEHUH Y4YEOHBIX NMPOEKTOB U MCCIENOBAaHUI (DU3MUECKUX MPOLECCOB PACIPEAETATh
00513aHHOCTH B IPYIIE€ B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMH, CJICUTh 3a BHIIIOJTHEHUEM
mjaHa JEWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh ~ I'PYNIBbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, IPOSBIIAL
TOTOBHOCTb pa3peliaTs KOHQIUKTHI.




K xonHmy oOyueHus B 9 KkJjacce mpeMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:
UCTIONIb30BATh MOHSTHS: CUCTEMa OTCUYETa, MaTepUalIbHAsl TOUKA, TPACKTOPHS, OTHOCHTEIBHOCTh
MEXaHHYECKOTO JIBYDKEHUS, nedopmanus (ynpyras, TUTACTHYECKAas ), TpeHue,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M IEPErpy3KH, IIEHTP TSHKECTH, aOCOIIOTHO
TBEPI0E TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOAHUs U BOJIHBI,
3BYK, MH(PA3BYK U yJIbTPa3BYK, NEKTPOMArHUTHBIC BOJIHBI, MIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPHI MUCITYyCKaHHs M TOTJIOLIeHUs, anbda, Oera- u
raMma-u3JIy4eHHsl, H30TOIBI, SepHas YHEPreTHuKa,;
pa3nuyath  sBIEHUS (paBHOMEPHOE M  HEpaBHOMEPHOE MPSIMOJIMHEHHOE JIBUKCHUE,
PAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABIKCHHE, CBOOOJHOE TMaJeHHE Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeEJI, PEaKTUBHOE [BMKECHUE, KOJeOaTeIbHOE
JBIDKCHHE (3aTyXarollie M BBIHY)KICHHBIC KoJeOaHMs), pPE30HAHC, BOJHOBOE [IBIDKCHHE,
OTpaKEHHE 3BYyKa, NPSMOJIMHEWHOE pacIpOCTpaHEHHE, OTPAKECHHWE U MPEJIOMIICHHE CBETa,
NOJIHOE BHYTPCHHEE OTPAXCHUE CBETa, PA3JIOKEHHE OEJoro CBeTa B CHEKTP U CIOXKEHHE
CHEKTPAIBHBIX IIBETOB, JWUCIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE
JMHEHYaToOro CIEKTpa H3IIyYeHHs) MO ONMMCAHHI0O MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3HUUECKOE SBJICHNUE;
pacno3HaBaTh NPOSBICHUE W3YyYCHHBIX (DU3UYECKUX SIBICHUH B OKpYXaloUmleM MHUpE (B TOM
yriciae (U3MYECKue SIBICHUS B MPHUPOJE: NPUIMBBI M OTJIMBBL, ABIKEHHE MUiaHeT CONHEYHOM
CHCTEMBbI, PEAaKTHBHOE [BI)KEHHE JKHMBBIX OPraHW3MOB, BOCHpHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICCHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO, IBETa TeJ, ONTHYECKUE SBJICHUS B
npupone, OWOJIOrHMYEecKOe JEHCTBUE BUAMMOIO, YIBTPA(QHOIETOBOTO H PEHTTCHOBCKOIO
U3TY4YCHUH, €CTECTBEHHBIH pAaJMOAKTUBHBIM (OH, KOCMHYECKHE JY4YH, pPaIHOaKTHBHOE
U3JTy4YeHHE NPUPOTHBIX MHHEPAJIOB, JEHCTBUE pAaIUOAKTHBHBIX H3JIy4CeHHH Ha OpraHU3M
YeJoBeKa), MIPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICISATH CyIIECTBEHHBIC
cBOMCTBA (IPU3HAKK) HU3UUECKUX SBICHHA;
ONKCBHIBATh W3Y4YCHHBIC CBOWCTBA TeN W (HU3UYECKUE SBICHHS, HCIONB3Yys (U3UIECKUE
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsi CKOPOCTh Tella P HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMenieHne, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHHS, CHJA YIPYTrOCTH, CHJIA TSDKECTH,
YCKOpeHHEe CBOOOJIHOTO MajieHHs, BeC Tejla, MMITYJIbC Tella, MMITYJIbC CHJIbI, MeXaHUYecKas
paboTa M MOIIHOCTB, MOTEHIMAIbHAS SHEPTHs Tella, MOJHSATOTO HAJl TIOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPTHsl CXKATOM NpYKUHBI, KHHETHYECKas SHEPrusi, IMOJIHAs MeXaHUYecKas
DHEPTHUs, MEPUOJl M YacToTa KoJeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TPABHIBHO TPAKTOBATh
(GU3NIECKUN CMBICIT UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS W €AWHUIIBI (PU3NICCKUX BEITUYWH,
HaXoJUTh (OPMYJIbl, CBSA3BIBAIOLINE JaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIHMUYMHAMH,
CTPOUTH TPaPUKH U3YIECHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;
XapaKTepu3oBaTh CBOMCTBA TeJ, (QU3MUECKHE SBJICHUS U MPOLECChl, HCHOIb3Yys 3aKOH
COXpaHEHHS YHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHS, TPUHIIMIT CYTIEPIIO3UIIMHA CHUJI, TTPUHITHIT
oTHOcUTeNnbHOCTH [anuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS HWMIYJIbCa, 3aKOHBI
OTpPaKEHHsI W TIPEJIOMJICHUS] CBETa, 3aKOHBI COXPAaHEHHs 3apsI0BOTO M MAaCCOBOTO YHCEN TPH
SJIEPHBIX peaKkIusaX, Py 3TOM JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTHYECKOE BBIpaKCHNE;
OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTYyalui
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISITh NMPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOHTH
00BsICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOpPOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemath pacy€THbIE 3a/1a4M (OMHMPAIOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHUH), UCIIONb3Ys 3aKOHBI
U (QOpMyIBI, CBs3BIBAIOIIME (QU3MYECKHE BEIUYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 3aJadul
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIISATh HEJOCTAIOIIME MM M30BITOYHbIE JAaHHBIE, BHIOUPATH




3aKOHBl M (OpPMyJbl, HEOOXOAMMBIE JJsI pEIIEHUs, IMPOBOAUTh pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYSHHOTO 3HAUCHHS (PU3MUECKON BEIMUHHBI,

pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh IPU IOMOLIM (PU3UYECKHX METOJOB,
UCIIOJIb3YSl ONMCAHWE HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEAINOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTh IIOPSIKA TIPOBEJIEHHS] HCCIEAO0BaHMs, J€laTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUIN U OTIBITOB;

IPOBOJUTH OIBITH 10 HAOIIOAECHUIO (U3MUECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tell
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs 3HEPIUH, 3aBUCHUMOCTh IEepHoa
KoJIeOaHUH NPYKUHHOI'O MAasATHUKA OT MACChl Ipy3a U KECTKOCTU IPY>KUHBI U HE3aBUCUMOCTh OT
AMIUTATYBl MJIBIX KOJIeOaHUM, IPSIMOJIMHEHHOE PaclpOCTPAHCHUE CBETA, Pa3lIoKeHUEe 0eoro
CBETa B CIIEKTP, U3yUCHUE CBOMCTB M300pak€HUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B coOuparoei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3IYyUYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000py10BaHUs, OMUCHIBATE X0
OTIBITA U €TO PE3YIbTAThI, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH NPU HEOOXOJUMOCTH CEpUI0 NPSAMBIX HW3MEPEHUH, ONpeAessis CpeJHee 3HaueHue
U3MepIeMOil BeMUYMHBI ((DOKYCHOE pacCTOSIHHE COOMparomieil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

IPOBOJUTH HCCIICIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIIOJIB30BAaHUEM IPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHHMU 0€3 HadaJbHON
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeEMaTUYECKOT0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yIjia
OTpa)KeHHsI CBeTa OT yrja NaJeHus M yrjia NpeJoMJIEHUs OT yrjla MaJeHus): IUIaHUpOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITETIbHO COOMPATh YCTAHOBKY, (DMKCHPOBATh PE3YJIBTAThl MOIyYEHHON
3aBUCUMOCTH (DUM3NYECKMX BEJIMYMH B BHUAE TaOiul U TpaduKOB, JenaThb BBIBOJBI 110
pe3ysbTaTaM UCCIIEJOBaHMS;

IPOBOJUTH KOCBEHHbIE U3MEpEeHHs (PU3NUECKUX BEIMUYUH (CpEeiHsAs CKOPOCTh U YCKOPEHUE Tena
IpY PaBHOYCKOPEHHOM JBM)KCHUH, YCKOpEHHE CBOOOIHOTO MaJCHUs, >KECTKOCTh MPYKHUHBI,
KO3(QUIMEHT TpeHHUsl CKOJIbKEHMs, MEXaHWdyecKas pabdoTa W MOIIHOCTb, YacTOTa M HEPUOJ
Koje0aHUN MaTeMaTHMYeCcKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas cujaa coOuparomen
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHMUSI, CIeAYs MPEI0KEHHON HHCTPYKLIUHU, BEIYUCIISITh 3HAUEHHE
BEJIMYMHBl M aHAJIN3UPOBAaTh IIOJYYEHHBIE PE3YJIBTAaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH
WU3MEPEHHUI;

co0uIr01aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YyUEHHBIX (QU3MYECKUX MOJIeNel: MaTepuaibHas TOuKa,
abCoIIOTHO TBEPJIOE TEJI0, TOUECUHBIM UCTOYHHK CBETA, JIy4, TOHKas JUH3a, IJIaHEeTapHasi MOJIeNb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O S/pa;

XapaKTepu30BaTh NPUHIMIBI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, NATUMKHU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEeHHUs, paKeTa, 53XOJOT, OYKH, IepucKor, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), Hcmonb3ys 3HAHHUA O CBOWCTBaxX (DU3MUECKHUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMUECKHMX MPOIECCOB IMpPH pPEUIeHHH y4yeOHo-
MPAKTUYECKHUX 3a7a4, ONTHUYECKHE CXEMBbI JUIsl TIOCTPOSHUS N300paKEeHUI B IJIIOCKOM 3epKaiie 1
coOuparoIiei JHH3E;

MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3nuecKkrx 3HaHU B MOBCEIHEBHON KHU3HM U1 o0ecriedeHns 6e30MacHOCTH P 0OpalleHHH ¢
npubopaMl U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTMUECKOTO MOBEJIEHUS B OKPYKAIOILIEH CPELIE;

OCYHIECTBIISATh MOUCK MHpOpManuu (usnueckoro coiepxanus B MlHTepHeTe, caMOCTOATENBHO
(bopMyIHMpys TOMCKOBBIM 3ampoc, HAXOAWTh MYTH OINpPENENIeHUsT JOCTOBEPHOCTH IOJy4YE€HHON
MH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;




UCIIOJIb30BAaTh IMpPH  BBIOJIHEHWH YUYeOHBIX 3aJaHUM HAyYHO-TIOMYJSIPHYIO JIMTEPaTypy
($u3nMUecKOro CcoJepXKaHHs, CIPABOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE MH(OpPMAINH U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro COAEp)KaHMs, IyOJHMYHO TIPENCTaBIATh PE3YJIbTaThl
MIPOEKTHOM WJIM MCCIEN0BATEIbCKOW JIEATENIbHOCTU, IPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
U3yYeHHBII MOHATUIHBIN ammapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluel ¢ yuéToM 0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.




TEMATUYECKOE N/IAHUPOBAHUE

7 KNACC

Ne HanmeHoBaHuWe pasgenos n tem Konunuectso 4yacos dneKTpoHHble (undpoBbie) obpasoBaTenbHble
n/n nporpammbl pecypchl

Bcero KOHTpoOnbHblE MpaKkTHnyeckme
paboTbl paboTbl
|Pa3,qen 1. dusnKa v eé ponb B NO3HAHMU OKPYKalOLLEro mmpa |
1.1 ||Pusumka - Hayka o npupoae 2 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
1.2 [|Pu3snyeckme senmnumHbl 2 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHAY4YHbIN MeTO4 NO3HAHMUA 2 1 Bubnnoteka LOK https://m.edsoo.ru/7f416194
UTtoro no pasaeny 6 ‘
|Pa3,qen 2. NepBoOHayvanbHblE CBEAEHUA O CTPOEHMUM BeLLeCcTBa |
2.1 ||CTpoeHue BellecTBa 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
2.2 ||ABuKeHne n B3anmoaencTBme Yyactumu, 2 1 Bubnunoteka LLOK https://m.edsoo.ru/7f416194
BellecTBa

‘2.3 ArperaTHble COCTOAIHMA BEL,ecTBa 2 Bubnuoteka LLOK https://m.edsoo.ru/7f416194 \




No HanmeHoBaHuMe pa3genos n Tem Konnuectso yacos dneKTpoHHble (umndpoBblie) 0bpasoBaTebHble

n/n nporpammbi pecypcbl
Bcero KOHTpONbHbIE MpakTnyeckume
paboTbl paboTbl

UTtoro no pasgeny 5
|Pa3p,en 3. iBuXKeHune n B3ammopgeincrame Ten

3.1 ||MexaHWuyecKoe aBuKeHUe 3 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
3.2 ||WHepumn, macca, nnoTHOCTb 4 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
3.3 [|Cuna. Buabl cun 14 1 2 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
UTtoro no pasgeny 21
|Pa3,qen 4. NasneHune TBEPADIX TeN, XUAKOCTEN U ra3os
4.1 |[|QaBneHue. Nepenaya AaBneHuUs 3 Bubnnoteka LOK https://m.edsoo.ru/7f416194

TBEPAbIMU TENAMMU, }KUAKOCTAMM U razamm

4.2 ||QaBneHue Kkuaxkoctu 5 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
‘4.3 ATmocdepHoe gasneHue 6 Bubnuoteka LLOK https://m.edsoo.ru/7f416194 \




Ne HanmeHoBaHWe pasgenos U Tem KonunyecTtso yacos dneKkTpoHHble (undposble) obpasoBaTenbHble
n/n nporpammbl pecypcbl
Bcero KOHTpONbHbIE MpakTnyeckume
paboTbl paboThbl
4.4 ||OetictBME HKNAKOCTU U ra3a HA NOFPYKEHHOE 7 1 3 Bubnunoteka LLOK https://m.edsoo.ru/7f416194
B HUX TeNo

UTtoro no pasgeny 21
|Pa3p,en 5. Pabota u mowHOCTb. IHeprusa
5.1 ||PaboTa 1 mowHoOCTb 3 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
5.2 ||MpocTble mexaHn3mbl 5 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
5.3 ||MexaHunyeckas sHeprua 4 1 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
UTtoro no pasgeny 12
Paspen 6. NoBTOpeHue
6.1 PaboTa no teme "MexaHuyecKkoe ABuxKeHue" 1 Bubnuoteka LLOK https://m.edsoo.ru/7f416194
6.2 ||Pabota no teme "[laBneHune TBEPAbIX TEN, 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194

UAKOCTEN U ra3os”




Ne HanmeHoBaHMe pa3genos U Tem Konunuyectso 4yacos dneKkTpoHHble (undposble) obpasoBaTenbHble
n/n nporpammeol pecypcbl
Bcero KOHTpONbHbIE MpakTnyeckume
paboTbl paboThbl
6.3 Pabota no teme "Pabota. MoLHOCTb. 1 Bubnunoteka LLOK https://m.edsoo.ru/7f416194
SHeprus"
UTtoro no pasgeny 3 ‘
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68 3 12 ‘
8 KJ1ACC
No HavmeHoBaHMe pa3aenos M TeM NPOrpaMmmbl Konunuectso vacos DNeKTPOoHHbIE (undpossbie)
n/n obpasoBaTenbHble pecypcbl
Bcero|| KoHTposnbHble MpaKkTnyeckme
paboTbl paboThbl
Paspen 1. Tennosble aBneHUnA
1.1 ||CTpoeHMe 1 cBONCTBA BELLECTBA 7 Bubnnoteka LOK
https://m.edsoo.ru/7f4181ce
1.2 ||Tennosble npoueccol 21 1 5 Bubnmoteka LOK
https://m.edsoo.ru/7f4181ce




Ne HanmeHoBaHMe pa3genos M TemM NPOrpammel Konnuyectso 4yacos dneKTpoHHble (umdposble)
n/n obpasoBaTenbHble pecypchbl
Bcero|| KoHTpoOnbHble MpakTnyeckme
paboTbl paboThbl
UToro no pasgeny 28
Paspen 2. dneKTpuyeckme U MarHUTHble ABNEHUA
2.1 ||9neKkTpnyeckme 3apaabl. 3apAKeHHbIe Tena n ux 7 1 bubnnoteka LLOK
B3anmmogencrame https://m.edsoo.ru/7f4181ce
2.2 ||NOCTOAHHbIA 3NEKTPUYECKNI TOK 20 1 7 bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce
2.3 ||MarHuTHble ABNEeHUA 6 1 1.5 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
2.4 ||2neKkTtpomarHnTHaaA WHAOYKUMA 4 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
UToro no pasgeny 37
Paspen 3. NoBTOopeHue
3.1 ||PaboTta c TeKcTamu no Teme “Tennosblie ABeHMA" 1 Bubnmoteka LOK

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




Ne HanmeHoBaHWe pa3genos M TeM NPOrpammbl Konunyectso yacos dneKTpoHHble (umdposble)
n/n obpasoBaTenbHble pecypchbl
Bcero|| KoHTpoOnbHble MpakTnyeckme
paboTbl paboThbl
3.2 PaboTa c TekcTamu no Teme “MocToAHHbIN 1 Bubnnoteka LIOK
3NEKTPUYECKMIA TOK” https://m.edsoo.ru/7f4181ce
33 PaboTa c TekcTamm no Teme "MarHuTHble ABneHnA" 1 Bubnunoteka LLOK
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 3 ‘
OBLLEE KOJ/IMYECTBO YACOB MO NMPOrPAMME 68 3 14.5 ‘
9 KNACC
Ne HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI KomnuecTBo yacos DnexTpoHHBIE (IIUPPOBEIE) 00pa3zoBaTeNbHbIC
n/m pecypcsl
Bcero||KonTponbnbie pabotsi|| IlpakTrueckue
paboThI
|Pa311e.11 1. Mexannuyeckue siBJIeHMsI
11 10 1 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6

MexaHn4ecKoe JBIKEHUE U CIIOCOOBI €0
OIIMCaHUA




Ne HanMeHoBaHUe pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacoB OnekrpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE

n/m pecypchl
Bcero||KonTtpoasubie padotsi|| IlpakTudeckue
paboThI

‘1.2 BzaumoneiictBue ten 20 1 3 bubaunoreka I{OK https://m.edsoo.ru/7f41a4a6
‘1.3 3aKOHBI COXpaHCHUS 10 3 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
|Pa311e.11 2. MexaHu4eckue KoJjieOaHusl U BOJTHbBI
‘2.1 MexaHu4yecKre KoJieOaHus 7 3 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
‘2.2 MexaHn4ecKue BOJHbBI. 3BYK 8 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
|Pa3ue.11 3. DJIeKTPOMATHUTHOE T0JIe H YJIEKTPOMATHUTHBIE BOJIHBI

3.1 ||PnexkrpomarHuTHOE MOJIE U EKTPOMArHUTHBIC 6 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6

BOJTHBI
Hroro o pasneny 6

Pasgen 4. CBeToBbI€ ABJICHUA

[Passens Coctommenmnenn ]




Ne HanMeHoBaHUe pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacoB OnekrpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE

n/m pecypchl
Bcero||KonTtpoasubie padotsi|| IlpakTudeckue
paboThI
‘4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘4.2 JIMH3BI ¥ ONTHYECKUE TPUOOPBI 6 3 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
‘4.3 PaznoskeHue 0eoro cBera B CIICKTP 3 2 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
|Pa311e.11 5. KBaHTOBBLIE fIBJICHUSA
‘5.1 HcnyckaHnue u MOTJIoIeHHEe CBeTa aTOMOM 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘5.2 CTpoeHue aTOMHOTO siipa 6 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘5.3 SAnepHbie peakuu 7 1 1 bubaunoreka I{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 ‘
Pasnen 6. MoBTopeHue 7- 9 Knacc |
6.1 ||{IToBTOpenue u o6o61eHne JlabopaTopHbie 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
paboTsl o Kypcy "B3aumoneiicteue ten"




teme "KBaHTOBas u sinepHas Gpusnka"

Ne HanMeHoBaHUe pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacoB OnekrpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE
n/m pecypchl
Bcero||KonTtpoasubie padotsi|| IlpakTudeckue
paboThI
6.2 [[I[IloBTOpenue, o600meHNEe. PenieHre pacyeTHBIX U 1 Bubnnoteka LLOK
Ka4eCTBEHHBIX 3a7a4 1o Teme "Temnosnie https://m.edsoo.ru/7f4181ce
nporecch”
6.3 [[[IloBTopenue, 0600meHNe. PeneHne pacyeTHbIX U 1 Bubnnoteka LLOK
KaueCcTBeHHBIX 3a7a4 1o TeMe "KIIJ] TermioBsix https://m.edsoo.ru/7f4181ce
nBuraresein”
6.4 ||[ToBTOpenue, oboOIICHNE. PeieHre pacueTHBIX U 1 bubmmotreka L{OK https://m.edsoo.ru/7f41a4a6
KayeCTBEHHBIX 3a1a4 no Teme "KIIJI
3JEKTPOYCTaHOBOK"
6.5 [|[I[loBTOpenue, o6obmenue. Jlaboparopusie padboTsl || 1 1 bu6mmoteka I{OK https://m.edsoo.ru/7f41a4a6
1o Kypcy "CseroBele siBiieHu"
6.6 [[IIloBTOpenue, o600meHne. Pabora ¢ Tekctamu 1o 1 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6
TeMe "3aKOHbI COXPaHEHUs B MEXAHUKE"
6.7 ||[[ToBTOpenue, obo0IIeHNE. PaboTa ¢ TeKCTaMu 110 1 bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6
teme "Konebanus u BOJTHBI"
6.8 ||[[ToBTOpenue, 0600IICeHNE. PaboTa ¢ TeKCTaMU 110 1 bub6muoreka IOK https://m.edsoo.ru/7f41a4a6
Teme "CBeTOBbIE SIBIICHUSA"
‘6.9 [ToBTOpenue, o606menue. Pabota ¢ TekcTamu mo 1

bubnmoreka [JOK https://m.edsoo.ru/7f41a4a6\




No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KonnuectBo yacos DnexTpoHHbIe (IIUPPOBbIe) 00pa3zoBaTeIbHbIC
n/m pecypchl
Bcero||KonTtpoasubie padotsi|| IlpakTudeckue
paboThI
Wroro mo pazueny 9 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 102 3 27

[ToypouHnoe mianupoBaHnue npunaraercs, 3arpyxeHo B AUC «CereBoii ropoa. O6pazoBaHuey.




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU TPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

7 KJIACC

Kox
NMpoBePsIeMOro
pe3yabTaTa

1.1

HpOBepﬂeMbIe NMpPpEeAMETHBIC PE3YyJIbTATHI OCBOCHU S OCHOBHOM
06pa30BaTeJIBHOﬁ nmporpammMmbl OCHOBHOI'O oﬁmero 06p33OBaHI/IH

HCII0JIb30BATh U3YUCHHBIC ITOHATUA

1.2

pasinydaTth SABJICHHA MO ONMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBEC OIIBITOB,
ACMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘IGCK06 SIBJICHUC

1.3

Pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBJICHUI B OKPYXKAIOIIEM MUPE,
B TOM 4uucie ¢u3NYecKre SBJICHWS B TPHUPOJAE, TPH OSTOM TEPEBOIUTH
MIPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICISITh CYNIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(hM3UYCCKUX SBIICHUIA

14

ONMCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3UUECKUE SBJICHUS, MCHOJb3YS
(u3nUecKue BEJINYMHBI, IPU OMHMCAHUU NPABUIBHO TPAKTOBATH (DU3NUYECKUN CMBICI
HCTONB3YEMbIX BEIWYHMH, MX OOO3HAYCHUS W €AMHUIBI (U3MUYECKUX BEJINYWH,
HaXoAuTh (OPMYJIbI, CBS3BIBAIOILIME AAHHYIO (HU3MYECKYIO BEIMYMHY C OPYTUMH
BEJIMYMHAMH, CTPOUTH IPaMKU U3YUEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (M3MUYECKHE SIBICHHS M TPOLECCHI, HCIOJb3YS
W3y4YEHHbIE 3aKOHBI, NPHU 3TOM JaBaTh CJIOBECHYIO (DOPMYJHMPOBKY 3aKOHa H
3aMuChIBaTh €10 MaTEMaTHUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (DU3MYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCJIEC U B
KOHTEKCTE  CHUTyallUd IpPaKTUKO-OPHUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYHHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0BsCHEHHE U3 | — 2 JIOTHYECKUX IIATOB C
oropoii Ha 1 — 2 U3y4YeHHBIX CBONCTBA (PU3MUECKUX SBICHUH, (PUINIECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

peuiath pacuérHbie 3amaud B 1 — 2 JEWCTBHUSA, MCIIONB3Ys 3aKOHBI U (HDOPMYJIBI,
CBs3BIBAIONINE (DU3UYCCKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3aJlauyd
3aMHChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BEIHMUUHBI B (POPMYIBI U
MIPOBOANTH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHBIC, HEOOXOUMBIE IS PEIICHUS
3aJ1a4, OIICHUBATh PEATMCTUYHOCTD MOJIyIeHHOM (PU3UUICCKON BEIMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh NPH MOMOIIM (PU3NIECKUX
METOAOB, B ONHMCAaHUHM HCCIICAOBAHMS BBIICIATH IPOBEPSIEMOE MPEIIOJIOKEHHE
(runotesy), pa3nuyaTte W HHTEPIPETUPOBATH IHOIYYEHHBIN pe3ynbTaT, HaXOAWTh
omKOKHY B XOJI€ OTIBITA, JIENIATh BBEIBOJIBI 110 €T0 pe3ysibTaTaM

1.9

MPOBOJUTH OMBITH 0 HAOMIOACHUIO (QU3MUECKUX SIBICHHA WIH (PUIUUECKUX
CBOWCTB TeJ: (JOPMYJIMPOBATH MPOBEPSIEMbIE MPEOIIOKEHHS, COOMPATh YCTaHOBKY
U3 TPensokKeHHOro 00OpyIOBaHUS, 3alHCHIBATH XOJ ONbITa M (OPMYIHUPOBATH
BBIBO/JIBI

1.10

BBINIOJIHATE MPAMBIE HU3MEPEHUA C HCIIOJIB30BAHMEM AaHAJIOTOBBIX U III/I(l)pOBBIX
MpUOOPOB, 3alKCHIBATH IOKAa3aHUs MPUOOPOB C Y4ETOM 3aJIaHHON aOCOIIOTHOM
MOTPEMIHOCTH U3MEPEHUI

1.11

MIPOBOJUTD HCCIICOBAHNE 3aBUCMOCTH OJTHON (PU3NUECKON BEIMUYHMHBI OT IPYroi ¢
WCTIONTb30BAaHUEM NPSIMBIX HM3MEpPEHHil, y4acTBOBaTh B IUIAHUPOBAHWUHU yYEOHOTO
WCCIIeIOBaHNA, CcOOWpaTh YCTAaHOBKY W  BBHIONHATH W3MEPEHHs, CIeays
MPEUIOKEHHOMY IUIaHYy, (UKCHpPOBAaTh PE3YJbTAaThl IOJNyYEHHOH 3aBHUCHMOCTH
(u3MUecKnX BETMYUH B BHUJIE MPEJIOKEHHBIX TAOIHUI U Tpa(uKOB, AeJaTh BHIBOIBI
110 pe3yJIbTaTaM UCCIIEI0OBAHUS

1.12

MPOBOJAUTH KOCBCHHLIC U3MEPCHUSA q)HSH‘IeCKI/IX BCJIMYUH, CIICAYA npe)momeHHoﬁ
HUHCTPYKIMU: TIPpU BbINIOJIHCHUN I/I3MepeHI/Iﬁ CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY U BbIYHCJIATH 3HAYCHUC HCKOMOM BEIIMYHMHBI




Kox
NPOBEPSIEMOI0
pe3yJjbTara

1.13

HpOBepﬂeMbIe NMpPpEeAMETHBIC PE3YyJIbTATHI 0OCBOCHU S OCHOBHOM
06pa30BaTeJIBHOI7[ nmporpammMmbl OCHOBHOI'O oﬁmero 06p33OBaHI/ISI

coOyofaTh TpaBWiIa TEXHUKH Oe30macHOCTH mpu paboTe ¢ JabopaTOpPHBIM
000pyIOBaHIEM

1.14

YKa3bIBaTh TMPUHIMIBI  JCUCTBUS NPUOOPOB U  TEXHUYECKUX  YCTPOWCTB,
XapaKTepu30BaTh MPHUHIUIBl ACWCTBUS W3yYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C MOMOIIBIO X OMUCAHUS, UCIIOJIB3Ys 3HAHUS O CBOMCTBaX (PU3UUCCKHUX
SIBJICHUH M HEO0OXO0JUMbIE (PU3UUYCCKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTh TMPUMEPHl (HAXOAWTHh WHGOPMAIMIO O MPUMEpax) MPAKTUIECKOTO
WCTIONTE30BaHMUS (PU3NYECKUX 3HAHWI B TIOBCETHEBHOW XHU3HU IS OOECTIeueHUs
0e30macHOCTH TIPU OOpalIeHuH ¢ TPUOOpaMH M TEXHUYECKUMH yCTPOWCTBAMH,
COXPaHCHUS 3JIOPOBbS U COOJIOJCHHUS HOPM DKOJOTUYECKOTO IIOBEACHUS B
OKpY>Karolllen cpejie

1.16

OCYILECTBISITH OTOOP UCTOYHHUKOB MH(OpMaIMy B ceTd MIHTEpHET B COOTBETCTBUHU C
33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, Ha OCHOBE HWMEIOIIMXCS 3HAHUM U IYTEM
CpPaBHEHHS PAa3JIMYHBIX HCTOYHHUKOB BBIICISATH MH(POPMAILUIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOM

WJIM MOXKET ObITh HEIOCTOBEPHOM

1.17

WCIONb30BaTh IPH  BBINOJHEHUM Y4YEOHBIX 3aJaHUA  HAyYHOIOIYJISIPHYIO
IUTEpaTypy (PU3NYECKOro COIACPKAHUS, CIPABOYHBIC MAaTEpUAIbl, PECYPCHl CETH
Wntepner, Brnagers npuéMaMud KOHCHEKTHPOBAaHWS TEKCTa, MpeoOpa3oBaHUs
rH(pOpMAITIU U3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KPAaTKHUE MICbMEHHbIE M YCTHBIE COOOIIEHHS HA OCHOBE 2 —
3 ucToyHWKOB MH(pOpMANWU (PHU3NIECKOTO CONEpKaHUSA, B TOM YHCIE MyOIMdHO
JIeNIaTh KpaTKue COOOIEHUs 0 pe3ybTaTax MPOEKTOB MM YIeOHBIX HMCCIIEIOBaHUH,
IIpY 3TOM TIPaMOTHO MCIOJb30BaTh M3YyYECHHBIA ITOHATUHHBIN amnmapar Kypca
(u3uKH, CONPOBOXKAATH BHICTYIICHUE NPEe3eHTALeN

1.19

IIPH BBIMIOJIHEHUN YYEOHBIX MPOCKTOB M UCCIICOBAHUN PACIIPEACIIATh 0053aHHOCTH
B T'PYIIIIe B COOTBETCTBUU C MOCTaBICHHBIMH 3aJa4aMH, CICAUTH 3a BHITIOJHEHUEM
IUIaHa JEWCTBHMH, aJeKBAaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIaJ B J€ATEIHHOCTD
CPYIIbI, BBICTpaUBaTh KOMMYHHKATUBHOE B3aWMOJCIHCTBUE, YUYUTHIBAsI MHEHHE
OKPYKAIOITUX

8 KVIACC

Kon

IIpoBepsieMble peaMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM

NpoBepPsSieMOro
MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusA
pe3yJabTarta
1.1 HCIIONIBb30BaTh NOHSITHS
19 pa3nuyathk SBJICHUS IO ONMCAHMI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
' JEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBIICHUE
pacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PM3NUECKUX SBICHUH B OKPY’KAIOIIEM MHpE,
13 B TOM 4Hnciie (pu3ndYecKue SBICHUS B TIPUPOJIE, TIPU ITOM NEPEBOUTH TPAKTHUECKYIO
' 3ajjady B Y4eOHYIO, BBUICIATh CYIICCTBEHHBIE CBOWCTBAa (NIPH3HAKU) (U3MUECKHX
SIBJICHUI
OIMCHIBATh N3yUEHHBIE CBOWCTBA TeNl ¥ (YU3NUECKUE SIBICHHS, UCIIONb3YsI (PU3NUECKUE
BEJIMYMHBI, TIPU OINWCAHWU TPABWIBHO TPAKTOBaTb  (PU3MYECKHHA  CMBICI
14 WCTIOJIb3YEMBIX BEIIMYMH, 0003HAYCHUS ¥ €AMHUIIB (PU3MYECKUX BEIHUYMH, HAXOJAHUTh
(hopMyIIBI, CBS3BIBAIOIIUE JIAHHYIO (PM3MUECKYIO0 BEIMYMHY C JPYTUMH BEITHYHUHAMM,
CTPOUTH Ipa)MKH U3YUECHHBIX 3aBUCHMOCTEH (PU3NYECKUX BETHYHH




Kon
NMpoBepPsIeMOro
pe3yJabTarta

1.5

HpOBepHEMbIe NPpEAMETHLBIC PE3YJIbTATHI 0OCBOCHU S OCHOBHOM oﬁpasoBaTeanOﬁ
nmporpammMmbl OCHOBHOT 0 06mer0 oﬁpasonannﬂ

XapaKTepu30BaTh CBOWCTBA TeN, (PU3UYECKHE SBICHHS W TPOIECCH], HCIOIB3YA
M3YYCHHBIC 3aKOHBI, TPU 3TOM [[aBaTh CJOBECHYH (OpPMYIHPOBKY 3aKOHA H
3aMHCHIBATh €0 MaTEeMaTHIECKOE BBIPAKEHUE

1.6

OOBSACHATH (PU3MUECKUE MPOLIECChI W CBOWCTBA TEJ, B TOM 4YHCIC U B KOHTEKCTC
CUTyalluii  MPaKTHUKO-OPUCHTHPOBAHHOTO  XapakTepa: BbUIBJIATH  MPUYHHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 | — 2 JIOTHYECKUX IIAroB ¢ TOMOIIBIO 1
— 2 UBYyYEHHBIX CBOWCTBA (U3MYECKUX SBICHHUN, (UINUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemaTh pacu€THele 3agaud B 2 — 3 neHCTBUS, HCMONB3YS 3aKOHBI U (OPMYIBI,
CBsI3pIBaOLIME (DHU3MYECKUE BEJIMYMHBL: HA OCHOBE aHAINW3a YCJIOBUSA 3a7ayd
3aMHACHIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTATOK JAHHBIX U PEIIEHUS 3a1adH,
BBIOMpATh 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE ISl €€ pelICHHsI, TPOBOAUTH PACUETHI
U CpaBHUBATh MOJIY4YEHHOE 3HaueHHE (U3NYECKOW BEIMYMHBI C W3BECTHBIMU
JAHHBIMHU

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOpble MOXXHO PEUIMTh IMPH TOMOLIM (UIUUECKUX
METOJIOB,  HCIONIb3YyS ~ ONHCAHME  HCCIEJOBAaHHUS, BBIACIATH  MPOBEpAEMOe
MPEANONIOKEHHE, OLEHUBATh IPABWIBHOCTh IOPAAKA IMPOBEACHUS HCCIICAOBAHNS,
JIeJIaTh BBIBOJBI

1.9

MPOBOJUTH OMBITHI [0 HAOMIOACHUIO (DU3NYECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB
Ten: (OpMyNIHpOBaTH MpPOBEPsieMble MPEANONIOXKEHUS, CcOOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYI0BaHHUS, OMTUCHIBATH X0/ OTBITA B ()OPMYIIHPOBATH BHIBOKI

1.10

BBITIOJHATh TPSIMBIE M3MEPEHHsI C HMCIIOJIb30BAHUEM aHAJIOrOBBIX TMPUOOPOB H
JATYNKOB (DU3NYECKUX BEIIMYHMH, CPaBHUBATh pE3yJIbTAThl H3MEPECHUH C y4ETOM
3aJlaHHON aOCOIJIFOTHOM MTOTPEITHOCTH

111

MIPOBOIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3UUECKOM BEIIMYUHBI OT JAPYroH ¢
WCTIONIb30BAHUEM TMPSIMBIX W3MEPEHHIH: ITUIAHUPOBATh HCCIIEIOBAaHUE, COOHMpaTh
YCTaHOBKY W BBHITIONHSITH M3MEPEHUS, CIeAys MPeIOKeHHOMY IUIaHy, (UKCUPOBAThH
pe3yJIbTAThI MOJYYSHHON 3aBUCUMOCTH B BHJI€ TAOJUI] U rpaMKOB, JejaTh BBIBOJIBI
10 pe3yJbTaTaM UCCIEIOBaHUs

1.12

MPOBOJUTH KOCBEHHBbIC M3MEPEHUS] PU3MUECKUX BEJMYMH: TUIAHUPOBATH W3MEPEHHS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJENysl MPEAIOKEHHOW HWHCTPYKLUH, U
BBIYUCIISITh 3HAYCHNE BEJTMYMHBI

1.13

coOMoaaTh TpaBWiia TEXHHKH 0€30MacHOCTH TpU padoTe ¢ J1adopaTOpPHBIM
000pyIOBaHHEM

1.14

XapaKTEepru30BaTb MNPHUHIUIIBL }lefICTBHH N3Yy4YCHHBIX HpI/IGOpOB N TEXHHYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OmnHrcCaHus, UCHOJIb3Yys 3HAHUA O CBOMCTBax (1)I/I3I/I"ICCKI/IX
SIBJICHUH 1 HGO6XO,Z[I/IMI)IG (bmnqecxne 3aKOHOMCPHOCTH

1.15

pacmo3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOWCTBA W M3MEPUTENBHBIE MPUOOPHI IO
CXeMaM U CXEMAaTHYHBIM PHCYHKaM, COCTaBIISTH CXEMBl AIEKTPUYECKHX LENeH ¢
[IOCJIEI0BATEIBHBIM U MMAPATIEIBHBIM COEAMHEHUEM AJIEMEHTOB, PA3JIN4as YCJIOBHBIC
0003HaYEHHS HJIEMEHTOB IEKTPHUECKUX HIeTei

1.16

MPUBOJIUTH TPUMEPH (HAXOAUTh HHGOPMAIMIO O MPUMEpPax) MNPaKTHUECKOrO
WCTIONB30BaHuA (U3NYECKMX 3HAHWKA B TOBCEIHEBHOM JKM3HU JUIA oOOecredeHus
0e3omacHOCTH TIpH OOpaIleHHH ¢ MpHOOpaMU W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUsSI 37I0POBbSI M COOJIOJICHHS HOPM DKOJOTMYECKOTO TIOBEIECHHS B
OKpY>KarolleH cpesie




Kon
NMpoBepPsIeMOro
pe3yJabTarta

1.17

HpOBepHEMbIe NPpEAMETHLBIC PE3YJIbTATHI 0OCBOCHU S OCHOBHOM oﬁpasoBaTeanoﬁ
nmporpammMmbl OCHOBHOT 0 06mer0 oﬁpasonannﬂ

OCYIIECTBIATh MOUCK MH(popManmy (U3NUECKOr0 coaep:kaHus B cetu MHTepHeT, Ha
OCHOBE HMEIOIUXCA 3HAHUM W NyTEM CPaBHEHUS ONOJIHHUTEIBHBIX HCTOYHHKOB
BBLJICJIATE WHPOPMAIUIO, KOTOpasl SBISAETCS MPOTUBOPEUUBON MIIM MOXKET OBITH He-
JIOCTOBEPHOMI

1.18

WCTIONB30BaTh MPH BHIMOJIHEHUN YYeOHBIX 3aJaHUi HAyIHO-TIOMYJISIPHYIO TUTEPATypy
(U3UYECKOro COJepIKaHusl, CIpPaBOYHBIC MaTepHalbl, pecypchl ceth HTepHeT;
BIaneTh MpuéMaMMu KOHCIICKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHHs WHPOpPMALUH U3
OJTHOH 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3llaBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHHs, 0000mas
nHGOPMALIMIO U3 HECKOIBKUX MCTOYHHUKOB (PU3MYECKOTO COAEP)KAHUs, B TOM UHCIIE
MyONWYHO TPEACTABISATh PE3YNIbTaThl MPOCKTHOW HMIIM HCCIIE0BATENLCKON JEsITENb-
HOCTH, IIPY 3TOM T'PaMOTHO MCIOJb30BaTh U3yYECHHBIN IMOHATUHHBIN ammapar Kypca
(U3UKHU, CONPOBOKAATH BHICTYINICHUE IIPE3CHTALINEH

1.20

IPY BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCICHOBAHUN (PU3MUYECKHX IIPOLIECCOB
pacnpenensiTh 00SA3aHHOCTH B I'PYIIE B COOTBETCTBUH C ITOCTaBJICHHBIMH 3a/lauaMH,
CIIETUTh 32 BBHINOJIHEHHWEM IUIaHa JEHCTBUM M KOPPEKTHPOBAaTh €ro, ajeKBaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ B JEATENILHOCTh TPYIBI, BBICTPaWBAaThH
KOMMYHHKAaTHBHOE B3aIMOJEHCTBHE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOHGIUKTHI

9 KJIACC

Kox
MPoBEPSIEMOr0
pe3yJjbTaTa

11

IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThl OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM
NporpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh N3YUYCHHBIC ITOHATUA

12

pasinyaTthb ABJCHHA 110 OIMMMCAHUIO UX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘IGCKOG SIBJICHUC

13

pacIio3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUCCKHUX SBJICHHN B OKPYKAIOIIEM MHPE,
B TOM 4HCIIe (PU3MUYECKHUE SBJICHUS B TIPUPOJIE, IPU 3TOM IEPEBOIUTH IPAKTHUIECKYIO
3a/lauy B y4eOHYIO, BBIIENSTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3MUECKUX
SIBJICHUI

14

ONMCHIBATh M3YYEHHBIE CBOMCTBa TeJl W (U3UUECKUE SBICHUS, HCIONb3YS
(u3nUecKre BENUYHHBL, TIPH ONMCAHUMN MPABUIBHO TPAKTOBATH (PH3MYECKHUN CMBICT
WCTIONBb3YEMBIX BEJTHYMH, 0003HAYCHUS M SAMHUIIB (PU3NUECKUX BEIUYHH, HAXOJAUTh
(hopMyJIbI, CBSI3BIBAIOIINE AAHHYIO (PU3MUYECKYIO BEJIMYUHY C JPYTUMH BeTHYMHAMU,
CTPOUTH rpa)MKU M3YUECHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETHYNH

15

XapaKTeprUu30BaTh CBOICTBa TCII, (1)I/I3I/I"ICCKI/I€ SIBJICHUS W MPOLCCCHI, HCIIOJIb3YS
HU3YUCHHBIC 3aKOHBI, IPH 3TOM OaBaTb CJIIOBCCHYIO (bOpMy.TII/IpOBKy 3aKOHa H
3alMUChIBATh €T0 MAaTEMATUYCCKOC BBIPAKCHUE

1.6

OOBSICHAATh (PU3MUECKHE IMPOIECChl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallud  NPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATH  MPUYMHHO-
CJICZICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE U3 2 — 3 JIOTHYECKUX LIaroB ¢ IOMOLIBIO
2 — 3 W3y4YeHHBIX CBOHCTBAa (PH3MYECKHUX SIBICHWH, (QU3MUECKMX 3aKOHA WU
3aKOHOMEPHOCTH




Kox
NPOBEPSIEMOI0
pe3yJjbTara

1.7

IIpoBepsieMble mMpeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHusA

pemate pacu€THbIC 3anauu (OMHUparIIMecs Ha cUcTeMy U3 2 — 3 ypaBHEHHH),
WCIIOJIB3YS 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIOIINEG (PH3MUYECKUE BEIMYUHBI HA OCHOBE
aHa3a YCIIOBHS 33jJa4Ml 3allUChIBATh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIOIIUC
Wi W30BITOYHBIE NaHHBIC, BBHIOWPATh 3aKOHBI W QOPMYJBI, HEOOXOOUMBIE I
pEUICHUs, TPOBOJUTH pPacu€Thl W OICHHUBATH PEATUCTHYHOCTH TIOIYYCHHOTO
3HaYCHUS (PU3NUECKON BEIUYHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIINTh MPU TMOMOIIH (PH3HUECKAX
METOJIOB,  HUCHOJIb3YyS  OINHMCAaHWE  HUCCICNOBaHMS,  BBIACIATH  MPOBEPSEMOE
MIPEIMONIOKEHNE, OLICHUBATh TMPABIILHOCTh TOPSIKA MPOBEACHUS HCCICAOBAHMUS,
JleNiaTh BBIBOJIBI, HHTEPIIPETUPOBATE PE3YIIbTaThl HAOIFOICHUI U OITBITOB

1.9

MPOBOJUTH OMBITHl TIO HAONIONEHUI0O (QHU3MYECKUX SBICHHNH WM (QU3NIECKHX
CBOMCTB TEJ: CaMOCTOSTEIBLHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyI0BaHHMS, OTIMCHIBATE XOJI OIIBITA U €T0 PE3YNIbTAThl, (HOPMYIUPOBATH BBIBOIBI

1.10

MPOBOIUTH TPH HEOOXOAWMOCTH CEPHUIO NPSIMBIX W3MEPEHUH, ONpeaeNsis cpeaHee
3HaYeHHE H3MepseMOoil Bemu4HMHBI ((POKyCHOe paccTossHHe cOOWparoIiel JIMH3HI),
000CHOBBIBATh BEIOOD CrIoc00a u3MepeHus (M3MEPUTEIBHOTO MPUO0pPa)

1.11

MPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTEH (DU3NYECKHMX BEJIHMYHH C HUCIOIb30BaHUEM
MPSIMBIX WM3MEPEHUI: IJIAHUPOBATh HCCICIOBAHUE, CaMOCTOSTEIBHO COOHMPATh
YCTAQHOBKY, (HKCHPOBATh PpE3yJbTaThl ITOJYYEHHOH 3aBUCHMOCTH (PH3UIECKUX
BEJINYUH B BUJIE TaOJINILY
1 rpadUKOB, JE€JaTh BBIBOJIBI IO PE3YILTATAM MCCIICIOBAHMS

1.12

MIPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIMYUH: TNIAHUPOBATh U3MEPEHHUS,
coOupaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M BBINONHATD HW3MEPEHMS, CIEys
MPEeNIOKEHHON WHCTPYKIMH, BBIYHCIATh 3HAYCHHE BEJIMYMHBI W aHAIU3HPOBATh
MIOJTyYEHHBIE PE3YJbTAThl C YUYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coONroaTh MpaBWiIa TEXHUKH 0€30IacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyIOBaHHEM

1.14

pas3in4yaTtb OCHOBHLIC IMPU3HAKHW H3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[eHeﬁl MaTcpuajibHasd
TOYKa, a0CONIFOTHO TBépI[OG TEII0, TOYCYHBIM MCTOYHUK CBCTA, JIy4, TOHKasA JIMH3a,
IJIaHE€TapHast MOACIIb ATOMa, HYKJIOHHAas MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh IPUHIIUILI JIEHCTBUS W3YyYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOH Ha MX OMMCAHUS, UCIIOJIB3Ys 3HAHUS O CBOWCTBAX (hHU3MUYECKUX
SIBIICHUH 1 HEO0OXOMMbIe (PU3NIecKre 3aKOHOMEPHOCTH

1.16

HCIIONB30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKH HW3YyYEHHBIX TEXHHYECKUX
YCTPOMCTB, W3MEPHUTENbHBIX MPHOOPOB W TEXHOJOTHYECKHX IIPOILECCOB IMPH
pemieHnn  y4eOHO-TIpaKTHUECKHUX 3a/1ady, ONTHYECKHE CXEMBl IS TIOCTPOCHHS
n300paKeHUH B IJIOCKOM 3€pKajie U coOMparomiel InH3e

1.17

MPUBOJUTH TMPHUMEPHl (HAXOIUTh HMHQPOPMANUIO O MpUMeEpax) MPAKTHYECKOTO
HCIOJIb30BaHUS (U3MYCCKUX 3HAHMKM B TOBCEIHEBHOM >KH3HU I 00ECICUYCHUS
0€301MacHOCTH MPH OOpPAICHUH C MPUOOPAMU M TEXHHUYECKUMH YCTPOMCTBAMH, CO-
XpaHEHUs 37I0pPOBbSI M COOJIOZACHHS HOPM OKOJIOTHYECKOTO TIOBEJCHUS B
OKpY>Karolllen cpejie

1.18

OCYIIECTBIISTh MOMCK MHPOPMALMN (U3MUYECKOTO cojepkaHusi B ceTh VHTepHeT,
CaMOCTOSITEIBHO (HOPMYJIHMPYSl TMOMCKOBBIA 3alpoc, HAXOAWUTh MYTH ONpPENEICHUS
JOCTOBEPHOCTH TMOJIyYeHHOW WH(POPMAaIIMK HA OCHOBE MMEIOLIMXCS 3HAHUH U JI0TI0JI-
HUTEJIbHBIX HCTOYHUKOB




Kox
NPOBEPSIEMOI0
pe3yJjbTara

1.19

IIpoBepsieMble mMpeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHusA

WCIIONIb30BaTh TPU  BBHINOJIHCHUM y4YEOHBIX  3aJaHUH  HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (QHU3UIECKOTO COJNEp)KaHUs, CIpPAaBOYHBIE MAaTEpHalbl, PECYPCHl CEeTH
WnTepuer; Brmagetp mnpuéMamMu KOHCHEKTHPOBAHHMA TEKCTa, NpeoOpa3oBaHuUs
nH(pOPMAITUU U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3llaBaTh COOCTBCHHbIC MUCBMEHHBIE U YCTHBIE COOOINCHWS Ha OCHOBE
nH(GOPMAIIUU W3 HECKOJIHKUX HCTOYHUKOB (PH3MYECKOTO COICpPXKAHHSA, ITyOIHMIHO
MPENICTABIISITh PE3YJIbTAThl MPOCKTHON WIIM UCCIIEA0BATEIBCKON JACSITCIBHOCTH, MPH
3TOM TPaMOTHO HCHOJIb30BaTh M3YYCHHBIH TOHATHHHBIN amnmapaT HW3ydacMoro
pasnena (U3MKH W CONMPOBOXAATh BBICTYIUICHHE TMpE3CHTAlMed ¢  y4éToM
0CcOOCHHOCTEH ayIMTOPHU CBEPCTHUKOB

1.21

IPY BBIMOJIHEHUN Y4YEOHBIX TPOEKTOB M MCCIECHOBAHMH (DU3MYECKUX MPOLECCOB
pacnpenensiTh 00513aHHOCTH B IPYIIE B COOTBETCTBUH C IOCTABICHHBIMU 3aa4aMH,
CIIETUTHh 3a BBIMOJHEHHWEM IUIaHA NEHCTBUII M KOPPEKTHPOBATh €ro, ajeKBaTHO
OLIEHMBAaTh COOCTBEHHBIM BKJaX B JEATEIbHOCTh TIPYIIbBI, BHICTPAUBATh
KOMMYHHKAaTHBHOE B3aIMOJECHCTBHE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOHQIUKTHI




HEPEYEHB 3JIEMEHTOB COJAEPKAHUS, IPOBEPSEMBIX HA OI'D I10 ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT CO/IEePKAHUSA
1 MEXAHUWYECKMUE SBJIEHUA
1.1 | Mexanunueckoe nBmkeHne. MarepuanpHas Touka. CucteMa otcuéra. OTHOCHTEIBHOCTD ABHIKCHHUS
1.2 | PaBHOMepHOE U HEpaBHOMEpHOE IBIKeHNE. CpemHsss CKOpocTh. DopMyIta JuIst BEIYUCICHUS CPEeTHEH CKOPOCTH: vV = S/t
PaBHOMepHOE PAMOIMHENHHOE IBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Te€Ia OT BPEMEHHU B ClIyyae PaBHOMEPHOTO MPSIMOIUHEHHOTO ABHKEHUS:
13 | x(f)=x,+v [
I'paduiky 3aBUCIMOCTH OT BPEMEHH ISl TPOCKIMK CKOPOCTH, MPOSKIIUH MEPEMELICHHUS, TyTH, KOOPAUHATHI TPH PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKCHUH
3aBUCUMOCTb KOOPJMHATHI T€Ja OT BPEMEHHU B CIIydae PaBHOYCKOPEHHOT'O MPSMOIUHENHOTO ABMKEHUS:
£
Se(f)=Vg, *I+ay * =
14 () = Ve, 2

q)OpMy.TII:I JJI MPOCKI U MEPEMEIICHU A, TPOCKIUHU CKOPOCTHU U NPOCKIUN YCKOPCHUS ITPU PABHOYCKOPECHHOM HpSIMOJ'IPIHefIHOM JABHO)KCHHUUN




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
E‘E
s, =v,,-t+a,- 5
U.\'('f) =Up, +a, 1,
a.(f) =canst,
2 2 _,
Uy — Uy T 4,5,
'paduky 3aBUCHMOCTH OT BPEMEHHM MJsl MPOCKIHHU YCKOPEHHS, MPOEKIHMH CKOPOCTH, MPOEKIUH MEepeMEUICHUs, KOOPIUHATHl NPH PABHOYCKOPECHHOM
HpHMOHHHCﬁHOM JABUKCHHNHU
15 CBoOonHoe mameHre. DopMyIbl, OMUCHIBAIOIINE CBOOOJHOE MAJCHUE Tela MO BEPTUKANM (JBHKCHHE TEla BHU3 WM BBEPX OTHOCHTEIHLHO MOBEPXHOCTH
' 3emin). ['paduiky 3aBUCUMOCTH OT BPEMEHH JIJIsl TPOCSKIMU YCKOPEHMSI, IPOCKIIUK CKOPOCTH M KOOPIMHATHI IIPU CBOOOHOM aICHHUH TeJa M0 BEPTUKAIN
CKOpOCTh PAaBHOMEPHOTO JBHXKCHHUS TeJla Mo OKPYKHOCTH. HampaBieHne ckopocTy.
®dopmyia ISt BRIYUCIICHNSI CKOPOCTH Yepe3 pajinyc OKPYKHOCTHU ¥ MEPUO,] OOpaIeHHUsI:
L= 2MR
T
1.6 | Ilenrpoctpemutensroe yckopenue. HanpapiieHne IEHTPOCTPEMUTEIHHOTO yCKOpeHHs. DOpMyIta UTs BIYHCICHHS YCKOPEHHST:

2
L
=R

¢)opMyJ1a, CBs3bIBAroias rnepuoa 1 4aCToTy O6paH_ICHI/I$II




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

v L
T

Macca. I110THOCTB BeIlIECTBRA. (I)opMyna JJIs1 BBIYUCJICHHUSA IIJIOTHOCTH:

_m

1.7 7

1.8 | Cuna — BexTopHast pusmueckas BenumuuHa. CIOKEHHE CHIT

1.9 [ ssnenue naepuuu. I[lepBoiii 3akon HeloToHa

Bropoii 3akoH HeroToHa:

1.10 F=m-a

CoHanpaBIeHHOCTh BEKTOPA YCKOPEHUsI TeJla M BEKTOPA CHJIBL, ICHCTBYIOLIECH Ha TEJIO

BzaumopeiictBue Ten. Tperuit 3akon HeroTona:

111 | - -
Fru=-Fis

TpCHI/IC TMOKOA U TPECHUC CKOJIBXKCHUS. (DopMyﬂa JJI BBIYUCIICHUSA MOAYJI CUJIBI TPCHUS CKOJIBXKCHUS:

112 | Fp=p-N




Kon

1.13

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

Hedopmarus tena. Yapyrue u Heynpyrue nedopmMarun. 3aKoH ynpyroi aedopmannu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHUE. 3aKOH BCEMHPHOT'O TATOTCHUA:

My -1t
F=g. .1 2

R:
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO MaIeHHsI.
dopmyna U BEIYUCICHUS CUIIBI TSHKECTH BOIM3H oBepxHOocTH 3emun: F = mg.

JBmwxkenue mwraner Bokpyr Comnna. [lepBast kocmudeckasi CKopocTs. HeBecoMoCTh U eperpy3Kku

1.15

Wmnynbe Tena — BeKTopHas (hu3nveckas BelTUInHA.

I/IMHYJ'IBC CHCTEMBI Tell. Mi3meHenue HMITYJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3aKoH COXpaHCHHA UMITYJIbCAa AJIA 3aMKHyTOI>’I CHCTCMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE JABWOKCHHC

1.17

MexaHudeckas pa60Ta. CDopMyna JJISI BBIYUCJIICHUA pa60TBI CHIJIBI:




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

A=Fsoosct

Mexanndeckasi MOIIHOCTb:

nv=4
I

Kunernueckas u NMOTCHUHAJIbHAA SHCPIrUs. QDopMyJIa JJIsI BBIYUCJICHUA KUHETHYCCKOMU OHCPTHUHU:

118 Teopema o kuHeTH4eckoi s3Heprun. GopMyna sl BBIYUCICHUS MOTEHUUAIbHOU SHEPTUH TEa, OAHITOTO
Hax 3eMaei:

E,= mgh

MexaHndeckas OHEprus:

EZE,%"'EF
1.19

3aKoH COXpaHEHUsI MeXaHN4ecKoi sHepruu. Gopmyna /s 3aKOHA COXPaHEHUS] MEXaHMYECKOM SHEPTUHN B OTCYTCTBHE CHII TpeHus: E = const.

HpeBpaH_IeHI/IC MEXaHUYECKON OHCPruu Npr HAJIUYUW CUJIbI TPCHU.

1.20 HpOCTHe MeXaHU3MBI. «30JI0TOe IIpaBUJIO» MEXAHUKH.




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

Peraar. Moment cunsr: M - Fl.

YcnoBue paBHOBECHS ppluara:
M +M,; +..=0
IoxBwkHBI 1 HeTOABIKHBINA O0110KH. KIIJ] TpoCcThIX MEXaHU3MOB,

n= Anonesnan
AﬂTI:ﬁ"IBEE:&H

JaBinenue TBEpaOro TENA.

(I)opMyna JJIA BBIYUCIICHUA JaBJICHUA TBép,I[OFO TCa:

1.21 | HaBnenue rasa. ArmochepHoe naBieHue.
I'unpocraTuueckoe qaBieHNe BHYTPH XKUAKOCTH.

(DopMyna JJ1d BBIYUCIICHUA JaBJICHUSA BHYTPU XUIAKOCTHU!

p=pgh+p,




Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

1.22 | 3akon Ilackans. ['uupasnudeckuii npece
3akon Apxumena. opmyna ais onpeeeHrs BHTAIKUBAIOIEH CHITBI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B XKHUIKOCTH HITH Ta3:
1.23 | Fage =PEV
Ycnoue miaBanus tena. [InaBaHue cyioB M BO3IyXOIlJIaBaHUE
MexaHuyeckue kojaeOaHusi. AMIUIMTY/1a, IEPUOJT U YacToTa Kojiebanuii. @opMyiia, CBSI3bIBAIOINAS YaCTOTY M TIEPHUOJI KOJICOaHHI:
1.24 1
V==
T
1.25 | Marematnueckuii ¥ NIpy>KUHHBIA MasTHUKH. [IpeBpalenne sHeprun npu KosedaTeIbHOM ABHKCHUT
1.26 | 3aryxaromue xonebaHus. BeiHyxneHHbIe KosieOanus. Pezonanc
Mexanunyeckue BosHbL. [IpogoabHble U ONepeyHble BOIHBL. J[JIMHA BOIHBI U CKOPOCThH PACIPOCTPAHEHUS BOJIHBIL:
1.27 |
h=v-T
128 3ByK FpOMKOCTB 1 BbBICOTA 3BYKaA. OTpaxceHHe 3ByKOBOI71 BOJIHBI Ha I'PAHUIIC IBYX CPCJ. I/IH(i)paSByK 1 YJILTPA3BYK
Ipakxmuueckue pabomul
Wsmepenue cpeiHel IUIOTHOCTH BEUIECTBA; apXHUMEJOBOW CHIIBI; KECTKOCTU MPYKHUHBL, KOA(P(GUIMEHTa TPEHHS CKOJBKEHHS; paObOThl CHIIBI TPEHHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JBIKEHHS OpycKa 1O HAKIOHHOM TUIOCKOCTH; YCKOpeHHs Opycka NpH ABMDKEHWH 10 HAKIOHHOW IIOCKOCTH, YaCTOTHI H
129 nepuoia KojaeOaHuil MaTeMaTHYeCKOTO MasiTHUKA; YaCTOTHI U ITEPHOa KOJIeOaHNH PY>KMHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phiuar; paboThl

CHJIBL YIIPYTOCTHU IIPpU noabeEMe Tpy3a ¢ TOMOLIBIO HEIIOJABUIKHOI'O 6J'IOK8.; pa6OTLI CHUJIBI YIIPYT'OCTH IIPpU HO,[[’BéMe rpy3a ¢ TOMOLIbBIO TOABUKHOT'O OJ0Ka.

HccnenoBanne 3aBUCIMOCTH apXUMEA0BON CHIIBI OT 00BbEMa MOrpy>KEHHOM YacTh TeNla ¥ OT MIIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBHITAJIKUBAIOILEH CHUJIBI OT
MAaccChl TeJa; CUJIbI TPEHUS CKOJBKEHHUS OT CHJIbl HOPMAJIBHOTO JaBIEHUS U OT poJa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOZHUKAIOWIEH B MPYKUHE, OT CTENEHU
JedopMalyy Ipy>KUHBL, YCKOpeHHs OpycKa OT yria HaKJIOHA HalpaBJISIONIEH; eproia (4acToThl) KOJIeOaHMi HUTSHOTO MAasiTHUKA OT JUTHHBI HUTH; MEPUOJIa




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
KoJIeOaHUI MPY>KUHHOTO MasTHHKAa OT Macchl Ipy3a U KECTKOCTH IMPYKUHBI; MCCIEI0BaHUE HE3aBUCHMOCTH MEpPHONA KoJeOaHWH HHUTSHOTO MasTHHKA OT
Mmacchl rpy3a. [IpoBepka ycnoBus paBHOBECHSI pblyara
Qu3suueckue A6leHUss 8 npupoode: TIPUMEPHI JBIDKEHHS C Pa3IMYHBIMHA CKOPOCTSMH B XKHBOW W HEXHBOM MPUpPOJAE, ACWCTBHE CHIBI TPEHHS B MPHUPOJIE U

1.30 | TexHMKe, MPWIMBEI M OTJIMBHI, JBWKeHHE MaHeT CONHEYHOW CHUCTEMBI, PEAaKTUBHOC JBUKCHHE YXKUBBIX OPraHU3MOB, PhIUard B TEJIC YEIOBEKa, BIUSHUC
aTMOC(EepHOro aBJICHUs Ha KUBOW OpPraHu3M, IJIaBaHUE PBIO, BOCIIPUATHE 3BYKOB KHUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUYECKUE BOIHBIL, IIyHAMH, 9XO
Texnuueckue ycmpoticmeq: CUHIOMETP, JATYAKU TOJNOKEHUS, PACCTOSHUS M YCKOPEHHSA, TUHAMOMETp, TMOAIIWIHHUKH, PaKeThl, pbIYar, MOIBWXKHBII

1.31 | v HemOABMXKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIC MEXaHU3MBbI B OBITY, COOOIIAIOIIMECS COCYABI, YCTPOHUCTBO BOJOIPOBOJIA, THAPABIMUYSCKUN Tpecc,
MaHOMETp, 6apOMETP, BEICOTOMED, MOPITHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOJIL30BAHKE YIBTPAa3BYKa B OBITY U TEXHUKE

2 TEIUIOBBIE SABJIEHHW S
21 OCHOBHBIC TIOJIOKCHHUS MOJICKYJISIPHO-KUHETUYCCKOW TCOPHH CTPOCHMS BeliecTBa. Mojaenu TBEPAOro, KUAKOIO W ra3000pa3sHOr0 COCTOSHUHN BEIECTBA.
' Kpucramnmyeckue n amopdHbie Tena

2.2 | JiBmxeHue dacTuil BemiecTBa. CBA3b CKOPOCTH JIBIKEHHMSI YACTHII C TeMITepaTtypoil. bBpoyHoBckoe aBikenue, muddysus

2.3 | CmaunBaHue ¥ KanWJUIIPHBIC SBICHUS

2.4 | TermoBoe pacuIMpeHue U CKaThe

2.5 | TemioBoe paBHOBECHE

2.6 | Bayrpennss sneprusi. Pabota u temonepenayua kak crocoObl N3MEHEHHUs] BHYTPEHHEH dHEPrun

2.7 | Bumsl Temuionepepaun: TeIIONPOBOIHOCTD, KOHBEKITUS, U3ITydeHUE
HarpeBanue u oxnaxnaenue Ten. KommdecTBo TemoThL. Y iebHast TEIIOEMKOCTD:

2.8
O=am(t,—1)
3aK0oH coXpaHEeHHs YPHEPTUH B TEIIOBBIX Mpoleccax. Y paBHEHUE TETIOBOTO OanaHca:

29

Q+0, +..=0




Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

I/ICHapeHI/IC 1 KOHACHCAIusI. H3menenue BHYTpeHHCﬁ OHEpruu B IMPOLCCCC HUCHAPCHHUA U KOHACHCAIUU. Kunenue KHIKOCTH. y,E[CHI)HaSI TCIIJIOTA

210 napoobpasoBanus: L = Q/m
2.11 | BrnaxxHocTbh BO3ayXa
[TnaBnenne u kpucramwmsanys. Vi3MeHeHne BHyTpeHHEH SHEpTrUH MPH IUTABICHUN W KPUCTAILTH3AIMN. Y IebHAs TeIUIOTa IUIABICHHS:
2.12 2 Q
m
2.13 | BHyTpeHHsIs SHEpIUs CropaHus TOIUIMBA. Y IelibHAasl TEIUIOTa Cropanus Tomisa: g = Q/m
2.14 | Ilpuanune! paboTsl TeruoBsix aurareneil. KI1J] rermoBoro neurarens
Ipakmuueckue pabomol
215 W3mepenne ynenpHOH TEIIOEMKOCTH METAJUTMYECKOTO IMIMHIPA; KOJMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJONH KOMHATHOH TemIepaTypsl (HKCHPOBAHHOM
' Macchl, B KOTOPYIO OITYIICH HArpeThlii HWIMHIAP; KOJMYECTBa TEIUIOTHI, OTAAHHOTO HArpeThiM IHMJIMHIAPOM, IOCIE OIyCKaHWS €ro B BOAY KOMHATHOM
TEMIIepaTypbl; OTHOCHTEIBHOW BJIYKHOCTH BO3/yXa; YJCIbHON TEIUIOTHI TUIABJICHUS Jbja. McciiemoBanne U3MEHEHHs TeMIepaTypbl BOJBI TIPU Pa3IMnIHBIX
YCIIOBHSIX; SIBJICHHS TETUI00OMEHA IPH CMEITUBAHUH XOJIOAHOW M TOpsTYeii BOJIBI; MPOIIECCa HCIAPEHUS
216 Dusuyeckue sA61eHUs 68 Npupode. TTIOBEPXHOCTHOE HATSHKEHHE M KalMJULIPHBIE SBJICHHUS B MPHPOJE, KPUCTAILUIBI B pUpoe, u3nydeHne CoiHIa, 3aMep3aHue
' BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUe POCHI, TYMaHa, WHesl, CHera
917 Texnuueckue ycmpoticmea: KalUIApbl, TPUMEPBI UCTIOIB30BaHHS KPHCTAIIOB, KUIKOCTHBIH TEPMOMETD, JaTYHK TEMIIEPATYpPhl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THPOMETPBI, IICHXPOMETP, ITapoBasi TypOWHA, TBUraTe)Ib BHYTPEHHETO CrOPaHHs
3 DJIEKTPOMATHUTHBIE SIBJIEHU A
3.1 | DnexTpuszanus Tein. J[Ba BHIa AIEKTPHYESCKUX 3apsI0B
3.2 | B3aumoneticTBue 3apshbkeHHBIX Tell. 3akoH KynoHa
3.3 | 3akoH coxpaHeHHsI SIEKTPUUYECKOr0 3apsiaa
3.4 | Dnexrpuueckoe nosue. Hanmpsuk€HHOCTH 351eKTpruuecKoro nosist. IIpuHIyn cynepno3unyu 3JeKTpUUecKUX HoseH (Ha KaueCTBEHHOM YPOBHE)
3.5 | Hocurenu snexrprueckux 3apsioB. JIelcTBIE DIEKTPUIECKOTro MO Ha dJIEKTpHUYecKre 3apsbl. [IpOBOTHUKY U IMDIEKTPUKH

3.6

IlocTosHHBIN AneKTprUecKuil TOK. JlericTBus anekTpuyeckoro Toka. Crna Toka. Hampspkenne.




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
=g/t ,U=A/q
DIIEKTPUIECKOE COMTPOTUBIICHUE. Y IETEHOE JICKTPUICCKOE CONTPOTHUBIICHHUE:
3.7
R = pl/S
3.8 | 3akon Oma jy1s1 yuactka anektpuueckoii nenu: | = U/R
ITocnenoBarenbHOE COSAMHEHUE TPOBOIHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 | IapannenbHoe coelMHEHHE IPOBOJIHUKOB PAaBHOIO COMPOTHBIICHHUS:
U=U;I=I+I:R=2.
2 2 2
CMelIaHHbIE COSIMHEHUS MPOBOIHUKOB
3.10 | PaGoTa u MomHOCTB nrekTprdeckoro Toka. A = Ult, P = Ul
3akoH J[xxoyns — JleHua:
3.11 2
O=I"-R-t
3.12 | OnsiT Opcrena. MarHuTHOE NOJI€ MPSIMOTO TPOBOJIHUKA C TOKOM. JIMHMM MarHUTHOW WHIYKIIUU
3.13 | MarguTHoOeE 1oJie IIOCTOSTHHOrO MarauTa. B3anuMoieiicTBie IOCTOSIHHBIX MarHUTOB
3.14 | [eiicTBHEe MarHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM
3.15 | OnbiTel Dapanes. SBiieHue 3aeKTpOMarHuTHON MHIyKIK. I[TpaBuiio JleHia

3.16

Ipaxmuuecxue pabomol




Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
W3mepenne 31eKTpUIecKoro COMMPOTUBICHUS PE3UCTOPA; MOIITHOCTH 3JIEKTPUIECKOTO TOKA; pabOTHI AIEKTPHUIECKOTO TOKA.

HccnenoBanne 3aBHCHMOCTH CHUTBI TOKa, BO3HHUKAIOUICTO B ITPOBOJHHUKE (pCSI/ICTOpLI, naMnqua), OT HaAIpsDKCHHA Ha KOHIAX IIPOBOJHHKA, 3aBHCHUMOCTHU
COIPOTHUBJICHUA OT JJIMHBI IPOBOAHMKA, IUIOIIAAXU €ro MONCpeYHOro CCUCHUA U YACIbHOI'O COIIPOTHUBIICHUA.

IIpoBepka mpaBuia JUisl SACKTPUUECKOTO HAMPSIKEHUS MPH MOCIEAOBATEIFHOM COSIUHEHUU TPOBOAHUKOB; MpaBMIa ISl CHJIBI 3JCKTPUUYECKOTO TOKA MPHU
MapauIeIbHOM COSIMHEHNH TIPOBOJHIKOB (PE3UCTOPHI M JIAMITOYKA)

Dusuueckue s61eHuUss 8 npupoode. IEKTPUIECKUE SBICHUS B aTMoc(hepe, SIIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0Jie 3eMITH, Apeiid) MOII0COB, poib

317 MarHUTHOTO TMOJIsI JUIs1 )KU3HU Ha 3eMIie, TTOJISPHOE CHSIHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CYETYMK OIIEKTPUUECKOH DHEPIHH, DIEKTPOOCBETUTENBHBIC MPUOOPHI,
3.18 | marpeBarenbHBIC SIEKTPONPHOOPH! (MPUMEPHI), INEKTPUUYCCKHE TNPEHOXPAHUTEIH, DJIEKTPOMATHHT, SJIEKTPOABHIATENb MOCTOSHHOTO TOKa, TE€HEpaTop
MOCTOSIHHOTO TOKa
3.19 | DaexrpomarauTHbIe BOIHEL [1Ikama 2J1eKTpOMarHUTHBIX BOJH
3.20 | JlyueBast Mosienb cBeta. [IpsMosMHEHOE pacIpOCTPAaHEHHUE CBETA
3.21 | 3akoH oTtpakeHus cera. [lmockoe 3epkano
3.22 | Ilpenomnenue cBeTa. 3aKOH NPEIOMIICHHS CBETA
3.23 | Jlucniepcus cBeta
3.24 | Jlunza. Xox nyueii B mun3e. DOKycHOE paccTosiHUE JIMH3bL. Ontryeckas cuia auH3bl: D = 1/F
3.25 [ I'ma3 xak onTuueckas cucreMa. OnrTuieckue nprudopsl
Ilpakmuueckue pabomol
W3mepeHne ONTHUECKON CUiIbl COOMpAOIIEH JIMH3bI, (POKYCHOTO PacCTOSHHS coOuparomiel JuH3bl (M0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB IMpEAMETa U
3.26 | uzo0pakeHus, KOTAa MPEIMET PACIIOIOKEH B IBOMHOM (POKYyCe), TToKa3aTels IPEIOMIICHUS CTEKIIA.
UccnenoBanue cBOWCTBa M300payKeHHs, MOIYYEHHOTO C IOMOILIBIO COOMpAIOLIEH JMH3BI;, M3MEHEHUS (OKYCHOTO PacCTOSHHS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YTJIa TIPEJIOMJICHUS] CBETOBOT'O JIyda OT yIJIa MaJeHUsl Ha TPAHMIE «BO3JYX — CTEKIIO»
3.27 | @usuueckue signenus 6 npupooe. 3armenns ConHua u JIyHbl, IBETa TeJI, ONTHYECKUE sIBJICHHS B aTMocdepe (uBeT HeOa, pedpakuus, paxyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: 0YKH, IEPUCKOII, (oToANNapaT, ONTUIECKHUE CBETOBOIBI
4 KBAHTOBBIE SIBJIEHW




Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

4.1 | PamuoaktuBHOCTH. Asib(ha-, OeTa-, ramMmma-u3nydenus. Peakiuu anbwa-u OeTa-pacmaina

4.2 | Onpitel Pezepdopaa o paccesiuio ansba-dactull. [lnanerapaas Moaens aToma

4.3 | CocraB aromuoro sapa. M3oromsl

4.4 | Ilepuox noaypacnajia aTOMHBIX sJep

4.5 | SImepHble peaknnuy. 3aKOHBI COXPaHEHHS 3apsIOBOT0 H MACCOBOTO YHCET

456 Qusuueckue s61eHUS 6 npitpoae: €CTEeCTBCHHBI paJMOaKTUBHBIN (HOH, KOCMHUYECKHE JIyYH, PaAHOaKTHBHOE H3IIyueHHE MPUPOJHBIX MHHEPAIOB, ACHCTBHE
PAaAOAKTHBHLIX U3JIYYCHHN Ha OPraHn3M YCJIOBCKa

4.7 | Texuuueckue ycmpoticmea. CIEKTPOCKOT, HHIUBHTYTbHBIA J03UMETpP, KaMepa BuiibcoHa, siiepHas JHepreTuka




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 634721627414003995837494482188458045512377282770
Bnageney 3umapuHa Onbra BnagumuposHa

OeicTevTened C 22.06.2023 no 21.06.2024



http://www.tcpdf.org

		2026-11-08T19:06:24+0500




