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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IIEr0 0Opa30BaHUs COCTaBJI€HA HA OCHOBE
MOJIOKEHUH U TpeOOoBaHUIl K pe3ylbTaTaM OCBOEHHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takke ¢ yu€ToMm deaepanbHOI
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenoaaBanus yueOHoro npeamera «Duszmkay.

Copneprkanue mporpaMMsl 1o (U3MKe HarpaBiieHO Ha (POPMHUPOBAHKE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYalOUIMXCA U OPTaHU3alMI0 U3ydeHHs (PU3UKU Ha JIeATEIbHOCTHONW OCHOBE. B
nporpaMMe 1o (hU3MKe YYUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM
0o0ydeHHUs, a TaKkKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[TporpamMa 1o (M3MKe yCTaHABJIMBAET paclpeseieHne ydyeOHOro MaTepuasia 1Mo TojaaM
oOyueHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJIEPKaHUs U YUETE BO3PACTHBIX 0COOEHHOCTEN
oOy4aronuxcs.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOJAMYECKON MTOMOIIN YIUTEIIO
B CO31aHUU paboyel MporpaMMel 10 y4eOHOMY MTPEIMETY.

®u3nka ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, MPeIoCTaBiseT HauOojee sICHble O0pas3lbl MPUMEHEHHsS HAay4YHOTO MeEeToja
MO3HAHUS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 rMaBHBIX 3a/1a4 (pU3Mveckoro oOpa3oBaHMs B CTPYKType oOlIero o0pa3oBaHUS
COCTOUT B (OPMHUPOBAaHMHM ECTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HWHTEpeca K Hayke Yy
o0y4aronuxcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpOBHE IMPENINONaracT OBJIAJCHHUE CIEAYIOUIMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOT'O MCCIIEeI0OBaHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA AJIs TOJIyUYEHUS BHIBOJIOB.

[lenu wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONpEAETCHbI B
Konuenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaqu3yloIMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxk1€HHON pemeHnneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun usyvyenus ¢puznku:
npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroIMXCs K HAaydYHOMY M3YYEHHUIO MPUPOJIH,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE HCCIIEI0BATEIbCKOIO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHUS MaTepUU U
(byHIaMeHTaIbHBIX 3aKOHOB (PHU3HKH;

dbopMupOBaHUE TPEJCTABICHUNH O ponu (U3UKHU IS Pa3BUTHSL JPYTHUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHA;

pa3BUTHE NPE/ICTABICHUN O BO3MOXXHBIX cepax Oyaymied mpopeccuoHaIbHON IesTeTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOJATOTOBKA K JAJIbHEHIIIEMY OOYICHHUIO B 9TOM HaIlpaBJICHUH.

JlocTikeHne STUX Lened mporpaMMbl MO (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3zoBaHust 00€CIIEUNBACTCS PEIICHUEM CIISIYIOINX 3a1aY:
npuoOpeTeHne 3HAaHUM O JTUCKPETHOM CTPOEHHM BEIIEeCTBA, O MEXaHWYECKHX, TEIJIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHSX;



npuoOpETEHUE YMEHHUH OMHCHIBATD U OOBSICHATH (U3UUCCKUE SIBICHHS C HCIOJIb30BAaHHEM
MOJTYYECHHBIX 3HAHU;

OCBOCHHME METOJIOB PEILICHUs MPOCTEUIIMX PACUETHBIX 3aJad C HMCIOJb30BaHHEM (U3NYCCKUX
MOJIeNIeH, TBOPYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HAOJIIOAaTh MPUPOJIHBIC SIBJICHUS U BBIITOJIHATH OMBITHI, JA00paTOPHBIC pabOTHI
U SKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS C UCIIOJIB30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;

OocBOoeHHUE MPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHUS, BKITFOYAst HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBAaHUE WH(OPMAIIHH;
3HAKOMCTBO CO cdepamu MpodecCHOHANBHON esATEIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKECHHSX (DPU3UUICCKON HAYKH.

Ha usydenne Qusuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0oOpa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helemo), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Hezelnio).

[Ipennaraemslii B mporpamme 1o (GU3KKe MepeyeHb JT1ab0paTOPHBIX paObOT M ONBITOB HOCHT
PEKOMEH/IATeIIbHBIA XapaKTep, YYUTENb JejJacT BbIOOp MpOBEACHHs Ja0OpaTOPHBIX PabOT |
OIIBITOB C YUETOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIIUXCsI, CIIMCKA DKCIICPUMEHTAIBHBIX
3aJlaHMi, TPeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAOIIEro Mupa.

®usuka — Hayka o npupoae. SBnenus npupoasl. PU3NUECKHUe SBICHHS: MEXAHHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWYHHBL. M3mepenune Qusnueckux BenuunH. Duzmueckue MPUOOPEIL.
[TorpemnocTs n3mMepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAyKH M3y4aroT npupoay. EcTecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT IO TMPOBEpKE TIHUMOTe3, OOBsCHEHHEe HalmogaemMoro spieHus. OmnucaHue
(bu3NUeCKUX SBICHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEILUIOBBIC, dJIEKTPUYECKIE, MATHUTHBIE, CBETOBBIE SIBIICHUS.
2. ®usnueckue npuOOpPHl U HPOLEAYpa MPSIMBIX M3MEPEHHUH aHAJIOTOBBIM U IU(GPOBHIM
npubOpoM.
Jlabopamopnwvie padbomot u onvimol.
OnpezeneHue LEeHbI IeIEHUS IKalIbl U3MEPUTEIBHOT0 Mpubopa.
N3mepenne paccTOsTHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TE.
W3mepenure Ttemneparypbl IpU IIOMOIIM JKAJKOCTHOIO TEPMOMETpPA M JaT4MKa
TEMIIEpaTypBhl.
6. IIpoBeneHue wuccnenoBaHUs IO IPOBEPKE TUIOTE3bl: JAJIbHOCTH IIOJETA IIAPUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, MX pa3Mepbl. OIBITHL, JTOKAa3bIBAOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JBmxenune dvactuil BemecTBa. CBS3b CKOPOCTH JBH)KEHHUS YacTUI[ C TEMIEpaTypOu.
bpoyHnoBckoe paBmwxkenue, auddysus. B3aumoneiicTBHEe 4YacTHIl BEIIECTBA: NPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI ~ BEIECTBA: CTPOEHUE Ta30B, IHKUAKOCTEH W  TBEPIBIX
(kpucTaminyeckux) Tea. B3auMocBs3b MeEXJy CBONCTBaAaMHM BELIECTB B Pa3HbIX arperaTHbIX
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COCTOSTHUSIX M WX aTOMHOMOJICKYISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.
Hemoncmpayuu.
1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.
2. HaGmronenue nuddy3un.
3. HaOmionenue sBiICHHM, OOBSICHSIOMIMUXCS MNPUTSHKEHWEM WM OTTAJKMBAHUEM 4YacCTHIL
BEIIECTBA.
Jlabopamopnwvie pabomot u onvimul.
1. OueHka quamMeTpa aToMa METOJOM PsIOB (C Ucmoyib3oBanueM (hoTorpaduwii).
2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKEHHUSL.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBUE TeJl.

Mexannueckoe JBuKeHue. PaBHoMepHOe W HepaBHOMepHoe BMkeHHE. CKOpOCTb.
CpenHsis CKOpOCTh TP HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu U BpeMEeHU JABUKECHUS.

SlBnenue wuHepuuu. 3aKoH WHEpHUH. B3aumonelcTBue Tell Kak MNPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €TUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XxapakTepuCTHKa B3auMmozeiicTBus Tei. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHHE TSATOTEeHUs U cuiia TshkecTH. Cuiia TShKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiokeHH€e Cuil, HAIIPaBIEHHBIX 110 OJHON MPSIMOM.
PaBnoaeiictByromas cui. Cua Tpenus. TpeHue CKOIbXKEHUs U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.
Habmroienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopoCcTu MPsIMOJIMHEMHOTO JIBUXKECHHUS.
Habnroienue siBieHUs] UHEPIIUH.
HabGmronenne n3mMeHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMO.
Jlabopamopuwvie pabomol u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABWXKEHUS (IIapuka B KUIAKOCTH, MOJEITH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OrmpeneneHue cpeiHeld CKOPOCTH CKOJBbXEHMsI Opycka WIM IIapuka IO HAKJIOHHOMN
MJIOCKOCTH.
3. Ompexenenue MIOTHOCTUA TBEPIOTO Tea.
4. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTsbKeHUs (nedopMalnnu) Mpy>KUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbBKEHUsI OT Beca Teja U
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBinenune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CiocoObl YMEHBIIICHUSI ¥ yBEJIMUEHUS J1aBlieHus. JlaBnenue raza. 3aBUCUMOCTD
JaBJICHUS Ta3a OT 00bEMa, Temmneparypsl. [lepenaya qaBineHus TBEPABIME TEIAMHU, JKUTKOCTSIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
riyounbl.  [mapocratmdeckwmii  mapamokc. CooOmarommecs cocyabl.  [mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emun u armocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3AYIIHOMN
o6omoukn 3emmu. Omwir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOrOo MJaBieHHUS OT BBICOTHI HaJa YypoBHeM Mops. [lpubopsl s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE JKUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxmumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.

© Uk wnNE



Hemoncmpayuu.
3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATyPBhI.
Ilepenayda naBneHus KUIKOCTBIO U Fa30M.
CooOuiaromuecs cocyabl.
I'mnpasinyeckuii pecc.
[TposiBnenue neicTBUst aTMOCHEPHOTO JaBICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOHN YacTH Tela U IUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.
VYcnoBue miiaBaHus Tell: JIaBAaHUE WU MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeNa U JKUJKOCTH.
Jlabopamopuwvie padbomot u onvimeol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teila B BOAE OT 00bEMa MOrpYKEHHON B KHIKOCTh
YacTH TeJa.

2. OmnpezeneHue BHITAIKMBAIOIIEH CUIIbL, AEUCTBYIOLIEH Ha TEJI0, IOTPYKEHHOE B JKUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OT Maccsl TeJa.

4. OnbIThbl, IEMOHCTPUPYIOLINE 3aBUCHMOCTb BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH Ha
TEJNO B JKUIKOCTH, OT 00bEMA MOTPYKEHHOW B >KMJIKOCTh YaCTU T€Ja U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBaHHMe apeoMeTpa WM KOHCTPYMPOBAHHME JIOJKUM U OIpEACIICHHE €€
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTh. JHeprusi.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbluar, OJI0K, HaKJIOHHAs II0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuioy» Mexanuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunernueckas 1 noreHuuanbHas sHeprus. [Ipespaiienue oqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.
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Hemoncmpayuu.
1. IIpumepbl pOCTHIX MEXAaHU3MOB.
Jlabopamopuwvie pabomul u onvimot.
1. OmpeneneHnne pabOThl CHUJIBI TPEHHUST TPU PABHOMEPHOM JBW)KEHMHM Tela I10
TOPU30HTAIBHON TOBEPXHOCTH.
2. HWccnenoBanue yciaoBHil paBHOBECHS pblyara.
N3mepenne KIIJ[ HakIOHHOHN TUIOCKOCTH.
4. H3yudeHune 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUU.

w

8 KJIACC

Pa3znen 6. TensioBbIe SIBJICHHS.

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUs BellecTBa. Macca u
pa3MepH aTOMOB "N MOJ'IeKy.]'I. OHLITBI, nonTBepquanmHe OCHOBHBIC ITOJIOKCHU A MOJ'IeKy.]'IHpHO-
KHUHETUYECKOU TEOpHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJ'IGKy.]'ISIpHO-KHHGTH‘—I@CKOI?I TeOpI/II/I. CMa‘-II/IBaHI/Ie 158 KaHI/IJ'IJ'IflpHBIe SAIBJICHUS. TeHJ'IOBOG
pacIIMpEeHHe U CKaTHUe.

Temmeparypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBWIKEHUS YACTHII.
Buytpennss sneprus. CnocoObl U3BMEHEHHUs BHYTPEHHEW SHEPTUu: TEIUIoNepeaya i COBEpIeHNE
pa6OTBI. BI/II[I)I Termonepe)latm: TeHJ'IOHpOBO)IHOCTB, KOHBEKIIUA, H3queHHe.



KonnyecTBo TEIUIOTHL. YAenIbHAs TEIUIOEMKOCTH BEIIECTBA. TE€IIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. IlnaBieHue W OTBepJeBaHUE KPUCTATTMYECKUX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3zoBanue u KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHUIICHHS OT
aTMoc(hepHOro JaBICHMS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CTOPAHMUS.

[Tpunnuner pabotel TemoBbix apurarenedt KIIJ TemmoBoro nsuratens. TeroBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIEN CPEBI.

3aKOH COXpaHEHHMs U IPEBPAICHUSI SHEPTUM B TEIJIOBBIX IIpoIieccax.

Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddy3un.
Habmtoienue siBjeHuit cMauMBaHUs U KaWUTSIPHBIX SIBICHUI.
Haburoienune TemioBoro pacivpeHus Ted.
V3MmeHeHune AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HAarpeBaHUK UITU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buns! Teruionepenaun.
OxJtaxieHne nIpyu COBEPIICHUH paOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.
. HaGmronenue kumnenus.
. HabGnronenue noctossHCTBA TeMIIEpaTyphbl IPHU IIJIaBIECHUU.
13. Mozenu TeIUIOBBIX ABUTATEIIEH.
Jlabopamopnuvie pabomut u onvimol.
OnbITh IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.
OnbIThI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITh! IO HAOJIIOIEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUIKOCTEN U TBEPIBIX TEI.
Ornpezienienne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHHMS BO3/AyXa OT €ro o0béMa W
HarpeBaHus WIN OXJIaKICHUSI.
6. IlpoBepka THIOTE3bl JMHEHHOW 3aBHUCHMOCTH JUIMHBI CTOJIOMKA KMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmoneHue M3MeHEHUs BHYTPEHHEH SHEprHMM Tela B pe3ylbTaTe TEIUIoNepelauyd U
paboThl BHEIITHUX CHII.
8. MHccnenoBanue sBieHMs TEINIOOOMEHA IPU CMEUIMBAHUN XOJIOHOW U ropsiueil BOIBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOAOH MPH TEIIOOOMEHE C HAarpeThiM
METAJUIMYECKUM [IUIUHAPOM.
10. OnpenenenHue yIeabHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. OnpeneneHue OTHOCUTEIBHOM BIAQXKHOCTH BO3/1yXa.
13. OmpeneneHue yAeabHON TEIUIOTHI IIJIaBJIEHUS JIbJA.

Pazgen 7. diiekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.

Onexrpuzanus Tei. /[Ba poaa anekTpuyeckux 3apsAaoB. BzanmoaeicTBue 3apsyKeHHBIX TEIl.
3akoH KynoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMUYMHBI 3aps0B U
pacCTOSHUS MEXKIY TeJIaMHu).

Onektpuueckoe nojie. Hanpsok€HHOCTh aekTpudeckoro nosst. [IpuHmun cynepno3unuu
IIEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIeMEHTapHbIA 3iekTpuueckuil 3apsia. CtpoeHue
aTtoMa. IIpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.
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ONEKTPUYECKUA TOK. YCIIOBUS CYILECTBOBAHUS AJIEKTPUYECKOrO TOKA. VCcTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DIieKTpuueckoe HamnpsbkeHue. ConpoTuBIIEHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE M MapalIeIbHOE COETMHEHUE TIPOBOJHUKOB.

Pabota u MOIIHOCTB A5eKTpruYecKoro Toka. 3akoH Jxoymns—JIenna. Dnexrpuueckue enu u
NOTPEOUTENH SIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUe.

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHuTHOE MoOJIE.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )kM3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nosie
ANEKTPUYECKOrO TOKa. [IpuMeHeHune 3JIEeKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IHOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®@apajned. SBieHwe sieKTpoMarHUTHOW — uwHAyKuuu. I[lpaBwio  JleHia.
Onekrporenepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW HHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpuzanus Ted.
JIBa poJia SJIEKTPUUECKUX 3apsA0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
YCTpOUCTBO U JIEUCTBUE AIEKTPOCKOMA.
DneKTpocTaTUueCcKast UHIYKIIMSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHNKM TOCTOSIHHOTO TOKA.
JleficTBUS 3NIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30Bb1l paspsn.
. I3mepenune cuitbl TOka aMnepMeTpoM.
. I3MepeHnune 31eKTpruuecKkoro HanpspKeHUsl BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHU.
. B3aumonelicTBie NOCTOSSHHBIX MAarHUTOB.
. MonenupoBanre HEBO3MOKHOCTH pa3ieJICHHUs MTOJIFOCOB MarHuTa.
. MoaenupoBaHrie MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.
. OnswIT Dpcrena.
. MarautHoe nose Toka. DIEeKTPOMarHurT.
. JleficTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOJIBUTaTEIb MOCTOSTHHOTO TOKA.
. UccrnenoBanue sBJICHUS SJIEKTPOMArHUTHOM MHTYKIIHH.
. OnbiTel @apages.
. 3aBHUCUMOCTH HAMPABJICHHS] HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro0 BO3SHUKHOBEHHS.
25. DeKTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOCHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue nelCTBUS JIEKTPHUUECKOTO OISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepka paboThI NEKTPUIECKOMN e MOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
WccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 PE3UCTOpP, OT CONMPOTHUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpE.
7. OnBITHI, JIEMOHCTPUPYIOITUE 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIIEHUS MPOBOTHUKA
OT €ro JJIMHBI, IJIOIIA/IA MTONEPEUHOI0 CEYEHUSI U MaTepHalia.
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8. IlpoBepka mpaBuiia CIOKEHUSI HANPSHKEHHUM MPH MOCIIEI0BATEIbHOM COSIUHEHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia i CUIbI TOKA IPU MapauIeIbHOM COCIMHEHUN PE3UCTOPOB.

10. Ompenenenuie pabOThI AMEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PEe3UcTop.

11. OmpeneneHre MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. WccnenoBannue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HaIpsDKEHHUS Ha
HEW.

13. Onpenenenue KIIJ[ narpesarens.

14. MccnenoBaHME MarHUTHOTO B3aUMOJICUCTBUS IOCTOSHHBIX MAarHUTOB.

15. V3y4eHre MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MIPH UX 00BEIMHEHUU U Pa3ICIICHUN.

16. MccnenoBanue AEUCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJIEUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HaIIPaBJICHUS TOKA B KaTYILKE.

18. M3y4deHue nelcTBUSI MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3y4eHHe pabOThI AIEKTPOBUTATEIS.

20. U3mepenue KIIJl anexkTpoaBurareibHONM yCTAHOBKHU.

21. OnBITBl O WCCJECAOBAHUIO SBJIICHHUS JJIEKTPOMArHUTHOM WHAYKIIMU: HCCIEIOBAHUE
VM3MEHEHUH 3HAYEHUs U HallPaBJIEHUS NHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOe mpsMOiMHENHOe ABMkeHue. HepaBHomepHoe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MICHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsiMOJIMHEHOE JBrKeHne. CBoboaHoe najaeHue. OMbIThI
lNanunes.

PaBHomepHOe nBmkeHue 1o okpyxHoctH. [lepuon u uvacrora oOpamenus. JIunelnas u
YIII0Bast CKOPOCTH. LIEeHTpOCTPEMUTENIBEHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tpernit 3akoH HprotoHa. IIpuHimn
CYNEPIIO3ULIUHU CHIL.

Cuta ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CHIIa TPEHHUS TTOKOS,
JIpyrue BUJbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOIO TMaJeHUS.
JBuxenue mianet Bokpyr Connna. [lepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IEperpysKH.

PaBHoOBecue marepuanbHOi TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LleHTp TsxecTu.

Umnynec tena. M3menenne ummynbca. MMmmynbe cuibl. 3aKOH COXpaHEHMsI UMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas pabota U MOImHOCTh. PaboTta cunm TspkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHImanbHass SHEpPrus Tesa, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToTreHumanpHas 3HEprus ckartoi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOT O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
2. CpaBHeHMeE IyTel U TPAEKTOPUI JIBUKEHHSI OJTHOTO M TOT'O K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.
3. M3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUS.
HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.
5. HaOmtoneHue qBHKEHUS Teja M0 OKPYKHOCTH.

&>



HabmioneHne MexaHWYeCKHX SBICHHM, MPOUCXOAAIMX B cucteme orcuéra «Temexkar
npy e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTbH YCKOPEHMS T€JIa OT MacChl TeJla U ICHCTBYIOIIEH HAa HETO CUJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOACHCTBUM TEIL.

M3menenue Beca Tena npyu yCKOPEHHOM JIBUKCHUHU.

. [lepenaua ummnyinbca npu B3aMMOAECHCTBUH TEIL.

. IIpeoOpa3oBaHust 3HEPTUU IPU B3aUMOJECHCTBUU TEN.

. CoxpaHeHue UMITyJIbca IIPH HEYIIPYTOM B3aUMOJCHCTBUY.

. CoxpaHeHre UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.
. Habnronenue peak THBHOTO JABHKEHHUSL.

. CoxpaHeHre MeXaHHUYECKOW YHEPTUHU IPU CBOOOIHOM IMaJCHUU.

16.

COXpaHCHI/Ie MEXaHUYECKOMN OHCPI'UU IIpU ABHUKCHUU TEJIA 110/ HCﬁCTBHeM IPY>XXUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

©®~No
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11.
Pa3zgen 9. MexannuecKkue KoJe0aHud U BOJTHBI.
KonebarenbHoe aBmxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJE€OAHUI: MEpUOM, 4YacTOTa,

KoncTtpynpoBanue Tpakra ajs pa3roHa U JajdbHEUIIero paBHOMEPHOIO IBUYKEHUS IapuKa
niIn TCIICKKU.

Onpenenenue cpeiaHeil CKOPOCTH CKOJBXEHHS Opycka WM JABM)KCHUS IIApUKa IO
HAKJIOHHOM INIOCKOCTH.

Onpenenenne YCKOpEHHsS Tella MpPH PABHOYCKOPEHHOM JIBIDKEHHUH M0 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHUHU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: eclii Ipu PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHOW CKOPOCTH
IMIYTU OTHOCATCA KaK psAa HEUETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC IMTPOMEIKYTKH BPCMCHU
OJINHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CUJIbI TPCHUS CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOI'O JaBJICHUS.
Omnpenenenne kKodhhuMeHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenue paboOThl CHJIBI TPEHUS TPU PaBHOMEPHOM JIBM)KEHHUH Tela IO
FOpH3OHTaHBHOﬁ TTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYTOCTH IpH TNOABEME TIpy3a C MCIOJIB30BAaHUEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUs SHEPTUH.

aMImTyna. MarematudecKuil W NPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomue Kojebanusi. BeiHykaeHHble koseOanus. Pesonanc. MexaHu4yeckue BOJHBI.

CaoiicTBa MexaHnueckux BOJH. [IpogoapHbIe U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

o UM wnNE

Habmonenue xonebanuii Ten noJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmioeHne BeIHYKACHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenne npoAoiabHbIX U MONEPEUYHbIX BOJIH (Ha MOJIENH).
Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe3oHaHC.

Jlabopamopuvie pabomul u onvimol.

.

Ornpezenienre 4acTOThl U IEPHo/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoineOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUI TTOIBEIIIEHHOTO K HUTH TPy3a OT JJITUHBI
HUTH.



4. HccnenoBaHue 3aBUCHUMOCTH IEpHOAA KojeOaHWH MPYKMHHOTO MasTHHUKAa OT MAacChl

rpysa.
5. TlpoBepka HE3aBHCHUMOCTH NIEPUOAA KOJICOAHH TPY3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. ONbITBI, JEMOHCTPHPYIOIIUE 3aBUCHMOCTD ME€pPHO/Ia KONeOaHUN MPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
Pa3zgea 10. DjaekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHUTHOE I0JIe. OJIEKTPOMArHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IKkana s51eKkTpoMarHuTHBIX BOJIH. Mconb30BaHUE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
OnekTpoMarHuTHas npuposa ceera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBLHOTO TenepoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBasg mopenb cBera. Mcrounuku cera. [IpsAMOMHENHOE pacnpoOCTpaHEHHE CBETA.
3armenust Connua u JIynsl. Otpakenue cBeta. [lnockoe 3epkaiio. 3aKoH OTpa)KEeHHsI CBETA.
[Tpenomiienue cBeta. 3aKoH npenomieHus cBera. [loHOe BHyTpeHHee OTpakeHUE CBETa.
Vcnonb30BaHue MOJHOTO BHYTPEHHET0 OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
JIunza. Xopx nyuedt B smH3e. Onruyeckas cucreMa ¢oroanmnapara, MHKPOCKOINA U
Tesieckomna. I'1a3 kak onTuyeckas cuctema. baM3opykocTs U 1aabHO30pKOCTb.
Pasnoxenue 6enoro ceera B cektp. OnbiTel HptoToHa. CrioXKeHHEe CIIEKTPaIbHbBIX 1IBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n3o00paXkeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xox jtydeit B coOuparoliei JTruH3e.
Xoq J1ydeil B paccenBarolel JIMH3E.
[Tonryuenue n300pakxeHUi C TOMOILBIO JIUH3.
[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.
10 Mopens rnasa.
11. Pa3znoxkeHue 6enoro cBeTa B CIIEKT.
12. [lonydeHue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPaKE€HUSI CBETOBOT'O JIy4a OT yIjia Ma/ieHusl.
2. M3yueHue xapakTepUCTHK U300pakeHUs MpeaMeTa B IJIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIJia IPEJOMJIEHUSI CBETOBOTO Jiyda OT yrja MaJeHus Ha
IPaHULIE «BO3LyX—CTEKIIO».
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOMN CHUIIBI COOMpPArOIEi TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITHl MO BOCHPUATHIO I[BETa MPEIMETOB NpU UX HAOJIIOJEHUH dYepe3 IIBETOBBIE
(GUIBTPBI.
Pasznen 12. KBanToBble siBJIeHHUS.
OmneiTel Pe3epdopaa u mmanerapHas Mmoaens atomMa. Mozens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.
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PagunoaktuBHOCTE. Anbda, Oeta- u ramma-mznydeHus. CTpOCHHE aTOMHOTO Spa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOIO U MAacCCOBOTO YMCEN. DHEPIus CBS3U
aTOMHBIX sijiep. CBs3b Macchl U Y3HEPruu. Peakuuu cuntesa u ejaeHus saep. ctounuku snepruu
CouHiia 4 38631,

Snepnas sHepreTuka. JIeMCTBUA paAUOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTAHU3MBI.
Hemoncmpayuu.
CrexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.
CrexTpsl pa3Iu4yHbIX T'a30B.
CrnexTp BoaoOpo/Ia.
Hab6nronenue tpekoB B kamepe BunbcoHna.
Pabota cuérunka HOHU3UPYIOIIUX U3TYyUEHU.
Perucrpanus uznydeHusi pUpOAHBIX MUHEPAJIOB U IPOTYKTOB.
Jlabopamopuwie pabomol u onvimol.
1. HabnroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.
2. HccnenoBanune TPEKOB: HM3MEPEHHWE DHEPrUU YACTHIBI MO TOPMO3HOMY MyTH (IO
doTorpadusm).
3. HM3mepeHune paanoakTHBHOTO (OHA.

IHoBTOpPHUTEJIHbHO-00001IAK0 M MOYJIb.

[ToBTOpUTEIHEHO-0000IIAIOIINI MOTYJTh TIPEHA3HAYCH JJIsI CUCTEMATH3AIMHA U 0000ICHIS
MPEIMETHOTO COACPIKAHMS U ONBITA ACSITENbHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
(Gu3MKY, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHy MO (U3HUKE IS
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4COHBIN IPEIMET.

[Ipu n3ydeHnn 1aHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI JESTEILHOCTH,
HA OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHIKEHHE TMPEAMETHBIX M MeTallpeIMETHBIX
IUTAHUPYEMBIX  Pe3yJbTaTOB O00y4eHHs, (HOPMHPYETCS EeCTCCTBCHHOHAYYHAsi IPAMOTHOCTb:
OCBOEHHME HAYYHBIX METOJIOB HCCIIEIOBAHUS SIBIICHUN TPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSCHATH (PU3NUYECKUE SBJICHUS, IPUMEHSSI TIOJyUYE€HHbIE 3HAHUS, pelaTh 3a7a4u, B TOM YHUCIIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIATBHO EATEIBHOCTHBIM XapaKTep JaHHOTO pas3zelia peain3yercs 3a CYET TOro,
4TO 00yYaroIUeCs BHIMOIHSIIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBSACHSTH (PU3NUYECKUE SIBJICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MMOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAy4YHBIE METOJbI MCCIECNIOBAHUS (PU3NUYECKHUX SIBICHWU, B TOM YUCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoJiee BaXXHBIX JOCTHKEHHM COBPEMEHHBIX TEXHOJOTHUA,
HarpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3IMUYHBIX HCTOYHUKOB YHEPIrUU Ha OCHOBE 3aKOHA
MIPEBPAICHHS M COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHUH.

©uswNE

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue pu3uky Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHus HAIIPaBJIEHO HA IOCTHKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

B pesynpraTe wu3yueHus (UMK Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUsA Yy
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIETYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
—pOSIBIIEHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (puznueckoin
HaYKU;
—IIECHHOCTHOE OTHOIIIEHHE K JOCTIKEHHUSIM POCCHICKUX YIEHBIX -(DPU3UKOB;
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2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIECTBEHHO 3HAUMMBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JTOCTHKCHHUI (DU3HKY;

— 0CO3HaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMSI:

—BOCTIPUATHE OICTETUYCCKUX KavyeCcTB (U3MUYECKON HayKu: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 O3HAHUSA:

— OCO3HaHKE EHHOCTU (PM3MYECKOI HAyKH KaK MOLTHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIIBPHOCTH, UHTEPECA K UCCIICIOBATEIILCKON eI TeTbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAIBLHOI0 0J1ATONOJYy U

—OCO3HaHHE IIEHHOCTU 0e30IacHoro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B2XHOCTH TIPaBHJI OE30MMACHOTO MOBEACHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AJICKTPUUECKUM U
TEIUJIOBBIM 00OPYI0OBaHUEM B IOMAIIIHUX YCIOBHUSAX;

—c(opmupoBaHHOCTh HaBbIKA pedIeKCUM, TPU3HAHUE CBOETO MpaBa HA OIMMOKY M TAaKOTO K€
1paBa y JIpyroro 4ejioBeKa;

6) TPY/10BOT0 BOCIIUTAHUSA:

—aKTUBHOE y4yacTHE B PEIICHUWU MPaKTUYECKUX 3a4ay (B paMKax CceMbH, 00pa3oBaTeIbHOU
OpraHu3aIy, ropoia, Kpas) TEXHOJIOTMYECKON U COIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4YHCIIe U (PU3UIECKUX 3HAHU;

— MHTEpeC K MPAKTUYECKOMY W3YYEHHIO MPOQeCcCcHii, CBI3aHHBIX ¢ (DU3HKOIA;

7) IKOJIOTMYeCKOT0 BOCIIMTAHMS:

— OpUEHTAIMs Ha MpUMeHEeHUe (PU3NUEeCKUX 3HAHUH [Tl pellleHus 3a7a4 B 00JIaCTH OKpY Karo1en
cpenbl, MUIAHUPOBAHUS MOCTYIKOB M OLICHKH MX BO3MOXKHBIX MOCIIEACTBUU ISl OKpYXKarouen
Cpenbl;

— OCO3HaHUeE T1100aIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) ajanTanuu K U3MEHSIIOIIMMCS YCJIOBUSAM COIUAILHON U MPUPOIHOI CpeIbl:
—TMOTPEOHOCTh BO B3aMMOJCHCTBUU MPHU BHIMOJHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3UUEeCKON
HaIlPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO A TEIHbHOCTD;
—TOTPeOHOCTH B (DOPMHUPOBAHHUH HOBBIX 3HAHMI, B TOM 4yucie (GOPMYIUPOBATh UICH, TOHATHUSA,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

—o0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKY;

— IUTAHUPOBAHKE CBOETO PA3BUTHI B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUM;

— CTpeMJICHHE aHATTU3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, O0IIIECTBA M IKOHOMHUKH, B TOM
YHUCJIE C UCTIOIb30BAHUEM (PU3HUECKUX 3HAHUM;

— OIIEHKA CBOUX JICUCTBUH C YUETOM BIHMSHUS Ha OKPYKAIOIIYIO CPEAy, BOBMOKHBIX TJ100aIbHBIX
MTOCJIECTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuss TporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIETO
obpazoBanusi 'y oOydwaromerocs OyayT chOpMHUPOBAHBI MeTaNpPeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIOIIME TIO3HABATENbHBIE YHHUBEpCAIbHbIC Y4eOHBIC JIEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcalbHbIEe yueOHbIE IeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE NeHCTBUS

Ba3oBble JJoruueckue geiicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUH);
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YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Il 0000IIeHUs u
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUST B paccMaTpuBaeMbIX (haKkTax, ITaHHBIX U
HAOJI0ICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBSI3M MPU M3YyYCHUH (DU3UYECKUX SIBICHUW W TPOIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3AaKIIOUEHUMN, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;

CaMOCTOSITEIIbHO BBIOMpATh CHOCOO pemeHus y4deOHoU Qu3nueckord 3amaud  (CpaBHEHUE
HECKOJIbKMX BapHUaHTOB PEIICHHUs, BHIOOP HamOoJIee MOAXOJAIIEr0 C y4ETOM CaMOCTOSITEIbHO
BBI/ICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibcKue 1eiCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

OPOBOJIUTH IO CAMOCTOSTEIIEHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3UUECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,

OLICHMBATh HA TNPUMEHHMOCTH M JIOCTOBEPHOCTh MH(OPMAIMIO, MOJYYCHHYI0 B XOJ€
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYITUPOBaTh OOOOIIEHHST W BBIBOABI IO pE3yabTaTaM IPOBEAEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICOBAHNUS;

IPOTHO3UPOBATH BO3MOKHOE AajIbHEHIIee pa3BUTHE (PU3NIECKHX MTPOIECCOB, @ TAKXKE BBIIBUTATh
MPEINOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3jMyYHble METOJIbl, HUHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U 0TOOpe MH(pOpMaLUU
WIN JaHHBIX C yYETOM MPEIIIOKESHHON yueOHOH Ppu3mueckoii 3a1auu;

aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO PA3IMYHBIX BUAOB U
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO (opMy TpenacTaBieHus uHDoOpManUU U
WUTIOCTPUPOBATH peliacMble 3a7a9i HECIIOKHBIMU CXeMaMH, JUarpaMMaMu, WHOW TpaduKor U
UX KOMOWHAIUSMU.

KoMMyHUKaTHBHBIEe YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS:

B XoJie 0OCyXIeHHuss ydeOHOro marepuaia, pe3ylbTaToB JIaopaTOpPHBIX pabOT M MPOEKTOB
3aaBaTh BONPOCHI 10 CYIIECTBY OOCYKIAaeMOW TeMBl M BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha
peleHne 3a7a4u 1 NoAepKaHue OIarokenareaIbHOCTH OOIIEHHUS;

COIIOCTARJISITH CBOM CYXJCHHS C CYXJACHHSIMH JIPYTHX YYaCTHHKOB JHANOra, OOHapyXUBATh
pa3ianure U CXOJICTBO MO3UIINN;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABNIATH PE3YNbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro ombiTa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYAIBHON pabOTHI TP PEeIICHUU
KOHKPETHOU (pU3n4ecKoit mpoOIemsl;

MPUHUMATD IEJIM COBMECTHOM NEeSTENIbHOCTH, OPraHU30BBIBATH JACUCTBUS MO €€ MOCTHKEHUIO:
pactpenensaTb poyid, oOCYKIaTh MPOIECCHI W PE3YJIbTaThl COBMECTHOM paboThl, 00001maTh
MHEHUS HECKOJIbKHX JIFIOJICH;

BBITTOJTHSTH CBOIO YacTh pabOThI, TOCTUTAst KAYECTBEHHOTO Pe3yiibTaTa M0 CBOEMY HalpaBJICHUIO
¥ KOOPAMHUPYS CBOM JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHMWBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI TPOMYKT IO KPUTEPHSIM, CaMOCTOSTEIHHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:
BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TPeOYyIOIIMX MJis pelleHus
bu3NYECKUX 3HAHMIA;
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OpUEHTUPOBATHCS B PA3NIMUYHBIX IOAXO0JAX NPHUHATHUS PELICHUM (MHIMBHUIYaJbHOE, NPUHATHE
pEIIeHUs B TPyIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM PeIIeHHs (PU3UUECKON 3a/1a4y MM TJIaHa UCCIIeIOBaHUS
C yuéTOM WMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
[IpeJIaracMble BApUAHTBI PEILICHUI;

Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MPEUIaraTh IjiaH €€ NU3MEHEHMS;

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTHIKEHUS) PE3y/IbTaTOB JI€ATEIbHOCTH, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPCKTUBLBI B ACATCIBHOCTDH (B TOM 4YHUCJIC€ B XOJ BBbIIIOJIHCHHUA (1)H3PI‘-I€CKOI‘O
UCCJIEIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBLCTB, M3MEHHBIIMXCS CUTYalUM,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSIM;

CTaBUTh Cce0sl Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
MIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

NPU3HABATh CBOE MPABO HA OMIHMOKY MPH pemieHnH (PU3UIECKUX 3a7ad WM B YTBEP)KICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHuy oOyueHus B 7 kJjacce IpeJMETHbIE PE3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:
UCTIOJIB30BaTh TOHATHSA: (U3NYECKHE W XUMUYECKHUE SIBICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, CAMHUIIBI (U3NUYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BW)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJCHCTBYIOmas cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;
pa3nuyats siBieHus (TudPy3us, TEMIOBOE ABIKEHUE YACTHIL BEIIECTBA, PABHOMEPHOE JABIKEHHE,
HEpaBHOMEPHOE [IBUKCHUE, WHEpLUs, B3aUMOJEWCTBUE TeJ, paBHOBECHE TBEPIABIX Tel C
3aKpeIUIEHHON OCBIO BpAIICHUs, TIepeiava JaBJICeHUs TBEPIBIMHU TeIIaMH, KUIKOCTSIMHA U Ta3aMH,
aTMocQepHoe J1aBJIeHUE, IJIaBaHue T, IPEeBPALIeHU MEXaHMUECKOW SHEPTUH) TI0 OITUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, ICMOHCTPHUPYIOIIHNX JaHHOE (PU3MYECKOe SIBICHUE,
pacrio3HaBaTh NPOsIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYKAIOLIEM MUPE, B TOM UHUCIIE
¢du3nveckne SBICHUS B MPUPOJIE: MPUMEPHI ABIKEHHS C PA3IMYHBIMU CKOPOCTSIMH B YKHBOU U
HEXUBOM mpupoze, NeHCTBHE CUJIbl TPEHHs B MPHUPOJE W TEXHUKE, BIUSHHE aTMOCHEPHOTro
JIABJICHUS Ha J)KWBOM OpraHW3M, TUIaBaHHUE PBIO, PhIUary B TeJe YeIOBEKa, IPHU STOM MEPEBOANTH
NPaKTUYECKYIO 337auy B yUeOHYIO, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI;
OIKCHIBATH U3yUYEHHBIE CBOMCTBA Te U (PU3NUECKUE SIBICHHSI, UCTIONIb3Ys (PU3NUECKNE BETUUNHBI
(macca, 00BEM, MJIOTHOCTH BEIIECTBA, BPEMsl, IMyTb, CKOPOCTb, CpPEOHSs CKOPOCTh, CHJIA
YIPYTOCTH, CHJIA TSKECTH, BEC Tela, CUja TPEHUs, AaBlIeHue (TBEPAOro Tema, )KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHHueckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIJIBIL,
KO3 PHIIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIMAIbHAS SHEPIUs ), IpU
OTMCAaHWH TIPABMIIBHO TPAKTOBATh (PU3UIECKUN CMBICI UCTIONB3yEMBIX BEJTHUNH, UX 0003HAYCHUS
U eIUHMIBI (PU3UYECKUX BEUYMH, HaXOAUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TpaUKH M3yYCHHBIX 3aBHCHUMOCTEH (DU3MUYECKHX
BEJINYMH;
XapaKTepu30BaTh CBOWCTBAa Tes, (U3MUYECKUE SBJICHHUS M IPOLECCHl, HCIONB3YS IpaBuUiia
CJIO’KEHUS CHJI (BAOJIb OFHOM MpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKON
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SHEpPTUU, MpPHU O3TOM JaBaTh CJIOBECHYI0O (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

OOBSICHATh (U3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBAa Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyallUi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpPOM Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
(bu3nUecKkux sIBICHUH, GPU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHbIC 3aayd B 1—2 HEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
(Gu3nyeckrue BEIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBMS 3a/1ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
MOJCTABIATH (PU3UUECKUE BEINYUHBI B (DOPMYJIIBI U TPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JJaHHble, HEOOXOJMMbIE JJs pELIeHHUs 3a4ad, OLEHUBATh PEAIUCTUYHOCTh MOJYYEHHOM
(GU3HYECKON BETMYNHBL;

pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO PELIMTh MpPHU MOMOIIM (PU3MYECKHX METOOB, B
ONMCAHUU UCCIIEJOBAHMS BBLACIATH IPOBEPSIEMOE NPEAINOJNOKEHNE (TMIOTE3Y), pa3iauyaTh U
MHTEPIPETUPOBATH MOJIYYEHHBIH PE3ysIbTaT, HAXOAUTh OLIMOKU B XOJI€ OIbITA, JEJaTh BBIBOJbI
II0 €ro pe3yJbTaTaMm;

IPOBOJIUTH ONBITHl 10 HAOMIOAECHUIO (DU3MYECKUX SIBICHUH WM (PU3MUECKUX CBOMCTB TeIl:
(dopMynHpoBaTh TMPOBEpsieMbIe MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITA U (POPMYIUPOBATH BHIBO/IBI;

BBIIIOJHATh MPSMbIE M3MEPEHHUs pPAcCTOSIHUS, BPEMEHH, Macchl Tela, O00bEMa, CHIbBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATH MOKA3AHUSA
pUOOPOB C YUETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

OPOBOJIUTb HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIUYMHBI OT Jpyro ¢
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILIETOCS Tela OT
BpPEMEHHU JIBUKECHHUS Teja, CHJIbI TPEHHUS CKOJBXKEHUs OT Beca Tejla, KauecTBa 0OpaboTKu
MOBEPXHOCTEN T€JI U HE3aBHUCUMOCTH CWJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJl, CHUJIbI
YIPYTrOCTH OT YIJIMHEHUS IPYKUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YyacTu Tena
U OT IUIOTHOCTH HJKOCTH, €€ HE3aBUCHMOCTH OT IIJIOTHOCTH T€Ja, OT INIYOMHBbI, HA KOTOPYIO
HOTPY’KEHO TeJIO, YCIIOBHH MIaBaHUs TeJl, YCIOBUI paBHOBECHs phlyara M 0JO0KOB), y4acTBOBATh
B IJIJAHUPOBAaHUU Y4eOHOrO HCCIEA0BaHUs, COOMpaTh YCTAaHOBKY W BBINOJHATH HW3MEpPEHUS,
cilefys TpeAJoXKEHHOMY IUIaHy, (PUKCHpOBaTh pe3ynabTaTbl MOJYYEHHOH 3aBHCHMOCTH
¢u3nyecKuX BEIUYMH B BHJE NPEUIOKEHHBIX TaOMuI U TpaduUKOB, JA€IaTb BBIBOJABI IO
pe3yJpTaTaM MCCIIEI0BaHNUS;

IIPOBOANTH KOCBEHHbIE M3MEPEHUs] (PM3UUYECKUX BEJIUYUH (TUIOTHOCTH BELIECTBA >KUJIKOCTH U
TBEPAOrO TeJa, CWIa TPEHUS CKOJIBKEHUS, JaBIEHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEHCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJIO0, KOAPPUIIMEHT MOJIE3HOT0 AEUCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl MPeUI0KEHHOM WHCTPYKLMU: TPU BBIIOJHEHUH H3MEpEeHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

co0uIr01aTh NMpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pyI0BaHUEM;
yKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OAPOMETp, pbluar, MOJABMKHBIA U HETOABUKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

XapaKkTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
Omopo Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIIHUKH, YCTPOWCTBO BOJOMPOBO/IA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCHONIb3ys
3HaHHUSA O CBOWCTBAaX (U3MYECKUX SABJIEHUI M HEOoOXoauMble (HU3MYECKHe 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OPMAIMIO O MpHUMepax) MPaKTUYECKOro HCIOIb30BaHUS
(bu3nuecKrux 3HaHUH B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e30M1acHOCTH P 00pallieHUH ¢
npubopaMyi U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOIIOJEHUS HOPM
HKOJIOTMUECKOTO MOBEJEHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHeTe B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M INYTEM CpPaBHEHUS PA3JIMYHBIX
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UCTOYHUKOB BBLICIATH MH(OpMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BAaTh TPU  BBIIIOJHEHUM YYEOHBIX 3aJaHUl HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3UYECKOTO COJIEp)KaHUsl, CIPABOYHBIE MaTepualibl, pecypchbl ceTu IHHTepHeT, BlageTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMANMKA W3 OAHOW 3HAKOBOUN
CHUCTEMBI B IPYTYIO;

co31aBaThb CO6CTB€HHLI€ KpaTKI/Ie IINCBbMCHHBIC N yCTHbIe COO6IJ.I€HI/I$I Ha OCHOBC 2—3 NCTOYHUKOB
nHpopMmanuu GU3NIECKOro COACPKAHU, B TOM YUCIIC MyOJUYHO JeNIaTh KPAaTKHE COOOIICHUS O
p€3y.]IBTaTaX HpOGKTOB NN y‘-ICGHbIX HCCJIGI[OBaHI/Ifl, HpI/I 3TOM I‘paMOTHO HCIIOJIb30BaATh
M3YYEHHBIN MOHITHIHBIN amnmapaT Kypca (PU3uKHu, COTPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAINCH;
IIPY BBIMTOJHEHUH Yy4eOHBIX NMPOEKTOB U MCCIECIOBAHUN paclpeaessTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTABJICHHBLIMH 3aJadyaMi, CJIEIUTh 3a BBIIOJHEHHEM IIaHa JEHCTBUH,
AJICKBATHO OILICHHUBATH CO6CTB€HHBII>1 BKJIaJ B NCATCIIBHOCTDb I‘pynHBI, BBICTpaI/IBaTb
KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasi MHEHUE OKPYKAIOIIUX.

K xoHuy oOyueHus B 8 kJacce npegMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:
UCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKME M aMOp(HbIe Teja, HACHILEHHBIH U
HEHACBILIEHHbIN Map, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATEllb, 3JEMEHTApHBIA SJICKTPUYECKUHA 3apsijl, 3JEKTPUYECKOE I10Jie, IMPOBOJHUKU H
JRJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MATHUTHOE I10JIE;
pasinyath sBJICHUA (TEIJIOBOE pacIIUpEHUE U CxKaTue, Tervlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHUE, KANUJUISIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALUs, IUIaBJI€HUE, KPUCTAJIM3aLus
(oTBepaeBaHuE), KHUIEHUE, Terjonepeaaya (TEmIONpOBOIHOCTb, KOHBEKIMS, W3Iy4yeHUE),
AJIEKTpU3allisg Tel, B3aUMOJEHCTBHE 3apsAoB, JCHCTBUS 3JIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MArHUTHOTO TIOJS HA NPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAs. WHIYKIMS) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKaIOIIEM MHUPE, B TOM YHCIIE
¢du3nueckue sBIEHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHHE M KalWUIApHBIE SIBJICHUS B
pHUpoJie, KPUCTAIUIBI B IIpUpoe, uznydenre CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3bI,
o0pa3oBaHUe pOChl, TYMaHa, UHEsl, CHETa, AJIEKTPUUYECKHe SABJIEHHs B aTMoc(depe, 2IeKTPHUIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJd, Apel( MOIHCOB, POJIb MArHUTHOTO MOJS JUIs
KHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, IIPU 3TOM NEePEeBOIUTH MPAKTUYECKYIO 337a4dy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;
OIUCBIBATH U3yYEHHbIE CBOWCTBA Te U (PU3NUECKUE SIBICHHSI, UCTIONIb3YS (PU3HMUECKUE BETHUYHUHBI
(TeMmieparypa, BHyTPEHHSSI SHEPT U, KOJIMYECTBO TEIJIOTHI, yelbHAas TEIUIOEMKOCTh BEIIECTBA,
yJlebHas TeIUI0Ta IUIaBJIeHUS, yIeIbHas TEeII0Ta Iapoo0pa3oBaHmsl, yieIbHas TEIUIOTa CTOPaHUs
TOIIMBA, KOO(PPHUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOM MallWHBI, OTHOCUTEIbHAS BJIAXKHOCTb
BO3/1yXa, JJIEKTPUYECKUI 3apsj, CHJIa TOKAa, JJIEKTPUUECKOE HANPSKEHUE, CONPOTHUBIICHUE
MIPOBOJIHMKA, y/I€IbHOE COMPOTUBIIEHUE BEUIECTBA, PA00OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA),
OpY ONHCAHUU TMPABUIBHO TPAKTOBaTh (DU3UUECKUN CMBICT HCIOJIb3YEMBIX BEJIWYHH,
0003Ha4YeHUs] U €IMHUIBI (PU3UUECKUX BEJIWYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE JTAHHYIO
(¢u3nUecKyro BEJIWYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'padUKu U3YYEHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEITHYNH,
XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHUS W TPOLECCHI, HCIOJIB3Ysl OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOESHHS BEUIECTBA, IPUHIIUI CYNEePIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTka IelnH,
3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUsl SHEPTUH, TP 3TOM J]aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €M0 MaTEMaTUUECKOE BBIPAKEHHUE;
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OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHOCIEACTBEHHBIE CBS3H, CTPOMTH
o0bsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIE 3a7aud B 2—3 JAEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
(Gu3nyeckrue BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISABIISATh HEJOCTATOK JAHHBIX JUIA pELICHUS 3a/a4d, BBIOMpPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble A1 €€ pellleHus, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJyYEHHOE 3HA4YEHUE
($U3nUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJEMbI, KOTOPblE MOXHO pPEIIUTh HPHU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl OINMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BBIBObI;

IPOBOJIUTH OIBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(KanmuJUIApHbIE SBJICHUSA, 3aBHCHMOCTb JIaBJEHUs BO3/lyXa OT €ro o0béMa, TeMIepaTypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWs IIPU HM3JIYyYEHUM OT I[BeTa H3JIy4arouei
(morsjomaeif) NOBEepXHOCTH, CKOPOCTb HCHAPEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
IUIOIAAN €€ IMOBEPXHOCTH, DJIEKTPU3ALUs TEJ U B3aUMOJEHCTBHE JJIEKTPUYECKHMX 3apsioB,
B3aUMOJICIICTBHE TOCTOSHHBIX MAarHWTOB, BHU3yaJHM3allMsl MarHUTHBIX HOJEH MHOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OpPMYIMpPOBAaTH  IpPOBEpsieMble
IIPEIIT0JIOKEHNS, COOMPATh YCTAHOBKY U3 PEAJIOKEHHOT0 000py10BaHUS, ONIMCHIBAThH X0/ OMBITA
U GOpMYJIMPOBaTh BHIBOJIBI,

BBITNOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIIOTHON MOTPELIHOCTH;

IPOBOJIUTH HCCIIEZIOBAHUE 3aBHUCUMOCTU OJHOM (U3MYECKOH BEIUYMHBI OT JpPYyrol ¢
MCII0JIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD CONIPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIHHBI,
IUIOUIAIA TIONEPEYHOrO0 CEUEHUs U YJEIBHOIO CONPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CUIIBI
TOKa, UAYIIEr0 uepe3 MpPOBOAHMK, OT HANpPsDKEHUs Ha MPOBOJHHUKE, MCCIEA0BaHUE
MOCJIEI0BATEIBHOTO U MapaJljIeIbHOTO COEAMHEHUH TPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BAHHE,
coOupaTh yCTaHOBKY U BBIIIOJHATh U3MEpPEHUs, Clenys MPEAoKEHHOMY IJIaHy, (PUKCUpOBaTh
pe3yibTaThl IMOJYYEHHOM 3aBUCUMOCTH B BHJIe TaOnMIl W TpauKoB, JeNaTh BBIBOJABI IO
pe3yabTaTaM HCCIeI0BaHMUs;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUYMH (yAeiabHas TEMJI0EMKOCTh BEILECTBA,
CONPOTHUBIIEHUE MPOBOJHUKA, pab0oTa W MOIIHOCTh JJIEKTPUYECKOTO0 TOKa): IUIAHUPOBATH
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEJIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNE BEIMUNHBI,

co0uIr01aTh NMpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIIOPOii Ha MX OoMMCcaHUs (B TOM YHCIe: CHcTeMa OTOIUICHHSI IOMOB, TUTPOMETP, TapoBasi TypOHHa,
aMIEpPMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPruH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTelbHbIE  DJIEKTPONpUOOpHl  (IpUMEpHl),  AJIEKTPUUYECKUE  NPEIOXPAaHHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUraTeNb IOCTOSHHOTO TOKa), MCIOJb3ysd 3HAHUS O CBOMCTBAx
du3nueckux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTbIE TEXHUYECKHE YCTPONCTBA W HM3MEpUTEIbHBbIE NMPUOOPHI MO CXEeMaM U
CXEMaTUYHBIM PUCYHKAM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIh
BHYTPEHHET0 CropaHHs, AJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJEKTPUUECKUX Ienei ¢
MOCJIEA0BATENbHBIM M NApAJUIEIBHBIM COCIMHEHHEM JJIEMEHTOB, pas3juyas YCJIOBHBIE
0003Ha4YeHUsI 3JIEMEHTOB AJIEKTPUUYECKUX LEMel;

NPUBOANUTH MPUMEPHI (HaXOJUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCIOIb30BAHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU JJIs1 o0ecrieueHus: 6€30MacHOCTH MPU OOpalleHUH C
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npubopaMd ¥ TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS M COOIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISITh TOWCK HWH(pOpMAIMK (PU3NIECKOro cojaepkanus B VIHTepHETe, Ha OCHOBE
UMCIOINXCS 3HAHUHN U TyTEM CpaBHEHHSI JIOTIOJHUTEIIbHBIX UCTOYHUKOB BBIIEIATH HH(OPMAIIHIO,
KOTOpasi SIBJISICTCS MPOTUBOPEUYMUBOI HIIK MOKET OBITh HEIOCTOBEPHOM;

UCITIOJIB30BaTh TIPU  BBINIOJHEHUM YYCOHBIX 3allaHUil  HAay4YHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3HYECKOTO COACpIKAHMSI, CIPABOYHBIC MaTepUANBI, pecypchl ceth VIHTEpHeT, BIAJCTh
npuéMaMu KOHCIIEKTHPOBaHUSI TEKCTa, MpeoOpazoBaHusi HHGOPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC M KPATKHE YCTHBIE COOOIIEHUs, 0000111ast ”HPOPMAIIUIO U3
HECKOJIbKUX HCTOYHUKOB (DM3MUECKOTO COJEp)KAHUS, B TOM YHCIE MYOJMYHO MPEICTABIATH
pe3yJbTaThl TMPOCKTHOW WM HUCCIEAOBATEIBCKOW JIEATSIBHOCTH, TP OTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYILICHUE
MpE3EHTALNECH;

IPH BBIMOJHEHUN YYEOHBIX MPOCKTOB M UCCIICIOBAHHMMA (DU3NYECKUX TPOIECCOB PACIPEICISTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHH C IMOCTABJICHHBIMH 3a/1a4aMH, CJICJIUTh 3 BBITIOJTHCHUEM
IUTaHa JICUCTBUHW M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JeSITeIIbHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, TPOSIBIISISl TOTOBHOCTD
paspeniatb KOHMIUKTHI.

K konny oOyueHus B 9 kJiacce npeMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUAIOLIUXCSI YMEHUI:
UCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MAaTepUANIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JIBUKEHMUS, neopmanus (ynpyras, IJIaCTUYECKas ), TpEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Kk, LEHTP TSHKECTH, aObCOIIOTHO
TBEP/I0E TENO, UEHTP TSXKECTH TBEPIOIO TEla, pABHOBECUE, MEXAHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JabHO30PKOCTb, CHEKTPbl UCIYCKaHMs U IMOTJIOLIeHUs, anbda, Oera- u
ramma-Mu3JIy4eHUs, U30TOIb, IAEpHAsl YHEPTeTHKA;
paznuyath  sBIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBI)KEHUE, CBOOOAHOE Ta/IeHHUE TeJl, PABHOMEPHOE IBUKEHHE
[0 OKPY)KHOCTH, B3aMMOJEWCTBHUE TE€J, PEAKTHUBHOE [BUKEHHE, KOJIeOaTeIbHOE JIBH)KEHUE
(3aTyxarolue U BhIHYXIEHHbIe KojeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHUE, OTpaKEHHE 3BYyKa,
NPSIMOJIMHEMHOE paclpocTpaHeHHE, OTpaK€HUE M IPEJOMJICHUE CBETa, MOJHOE BHYTpEHHEe
OTpa’keHHE CBETa, Pa3lIoKEHUE OEJoro CBeTa B CIEKTP U CIO0KEHUE CHEKTPAIbHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PaJUOaKTHMBHOCTh, BO3HMKHOBEHME JIMHEHYATOIO CIIEKTpa
U3JIY4EHUs1) M0 ONMUCAHUIO UX XapaKTepHBIX CBOMCTB M HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIINX
JIaHHOe (GU3HYECKOE SBJICHHE;
pacro3HaBaTh NPOSIBIICHHE U3YYCHHBIX (PM3UUECKUX SBICHUH B OKpYXKaroIleM MUpe (B TOM Yuciie
buznueckue SABIEHUS B MIPUPO/IE: TPUIUBBI U OTIUBBI, ABMKeHUE 11aHeT CONMHEYHOW CHCTEMBI,
PEAKTUBHOE JIBUJKEHUE >KMBBIX OPIaHW3MOB, BOCHPUITHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSACEHUE,
celficMHuYecKHe BOJIHBI, IlyHaMH, 3XO0, [[BETa T€J, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHYECKOe
JeicTBUE BHUJIMMOTO, YIbTPa(QHOIETOBOIO M PEHTTEHOBCKOTO H3IyYeHHUH, €CTEeCTBEHHBIN
paZMoaKTUBHBIN (POH, KOCMUYECKHUE JIYUH, PATUOAKTUBHOE M3ITyYE€HUE MPUPOJHBIX MHUHEPAJIOB,
JEICTBUE pAAVOAKTUBHBIX M3JIy4EHMH Ha OpraHM3M 4YeJOBeKa), IpPH 3TOM IEPEBOIUTH
MPAKTHUYECKYIO 3a/1auy B Y4eOHYI0, BBIJIEIATH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;
OINMCHIBATh U3yYEHHbIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIOIb3Ys (PU3UUECKIE BETUUNHbI
(cpemHsii W MIHOBEHHass CKOpPOCTh Tejla IpH HEpaBHOMEPHOM JIBKEHHMM, YCKOPEHHE,
nepeMenieHue, myTh, yriioBas CKOpOCTh, CUjla TPEHUS, CUIIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TaJeHMsl, BEC Tejla, UMIYJbC TeJla, MMIYJIbC CHJIbI, MeXaHHueckas pabora u
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MOIITHOCTb, TOTEHIIMAIbHAS YHEPT Ul TeJa, IOAHATOTO HaJl TOBEPXHOCTHIO 3€MJTH, IOTECHIIMATbHAS
SHEprus CXKATOM MPYKMUHBI, KHHETHUYECKasl SHEPIHsl, MOJHAsi MEXaHU4eCKash YHEpIus, Nepro U
yacToTa Kosie0aHui, JJIMHA BOJIHBI, [POMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, 10KA3aTEIb
IPEJIOMIIEHUS CPE/Ibl), IPU ONMCAHUU IPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOIb3YEMBIX
BEJIMYMH, 0003HAYCHHS U €IUHUIIBI (PHU3UUECKUX BEIMYUH, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE
JaHHYIO (DU3MUYECKYI0 BEIWYMHY C JPYITMMHU BEJIMYMHAMH, CTPOUTH TIpadUKU H3YyYEHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEIUYHH;

XapakTepu30BaTh CBONCTBA TeJl, PU3NUECKUE ABJICHUS U IIPOLIECCHI, HCII0JIb3YS 3aKOH COXPaHEHMS
DHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHIMII CYNEPHO3UIUH  CUJ, T[PHHLHUI
oTHocuTesbHOCTH ["anuies, 3akoHbl HbI0TOHA, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPa)KEHUS
U IPEJOMJICHUS CBETA, 3aKOHBbl COXPAHEHHUsS 3apsAA0BOIO M MAacCOBOIO YMCEN MPU SIAEPHBIX
peakuMsax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOICTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyaLUi
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh NPUUUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsicHEeHHE U3 2—3 JOTMYECKHX IIaroB C OMOpPOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MYECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIe 3aa4u (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCIIOJIb3Ys 3aKOHBI U
dopmynbl, cBs3bIBaOmMe (U3MYECKHE BEIUYMHBL: HAa OCHOBE aHAIM3a YCIIOBHS 3a7adul
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLINE WM M30BITOUHBIE JIaHHBIE, BEIOMPATH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC JJISi PpEHICHUS, IMPOBOAUTH pacuéThl M OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3MUECKON BEIMUHHBI,

pacno3HaBaTh IPOOJEMbI, KOTOPbIE MOXXHO PpELIMTh IpPH IOMOLIM (PU3UYECKHX METOOB,
UCIONb3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPABWIBHOCTb IOPSIKA IPOBEICHUS MCCIEA0BaHUSA, JAeNaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TEI
(u3y4yeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCUMOCTh Mepuoja
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U jKECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/ABI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jioKeHue 0enoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajleé U CBOMCTB M300paKEHUS
npeaMera B cobuparolei JInH3e, HaOIi0IeHHe CIUIOMIHBIX U IMHEHYaThIX CIIEKTPOB U3JIyYEHHS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYAOBaHMUSI, ONUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

IPOBOAMTH MpPHU HEOOXOIUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, ONpejenss CpeiHee 3HaueHue
u3MepseMoil BenuurHbl ((POKYyCHOE paccTOsiHME coOMparomieil JMH3bI), 000CHOBBIBaTH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHLHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM MPSIMBIX
M3MEpEeHUl (3aBUCUMOCTh IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOMN
CKOpOCTH, NepHoja KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yriia
OTpakKeHMsI CBETa OT yrja MaJeHus M yrjia NpeJoMJIeHUS OT yIyia MaJeHus): MJIaHUPOBaTh
UCCIIEIOBaHUE, CAMOCTOSITETIbHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATh PE3yJIbTAaThl MOTYYEHHOM
3aBHCUMOCTH (PU3MUECKUX BEJIUYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
UCCIIE/IOBaHMS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (U3NUYECKUX BEIMUMH (CPEeIHSsl CKOPOCTh U YCKOPEHUE Tena
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOTHOIO MaJIeHMs, KECTKOCTh MPYKUHBI,
KOA(P(UIMEHT TPEeHMsI CKOJIbXKEHHS, MeXaHudeckass paboTa W MOIIHOCTb, YacTOTa M IMEPHOJ
KOJIEOaHU MAaTEeMaTHUYECKOTO U PYKUHHOT'O MasiTHUKOB, ONTHYECKast CHJIa COOMPAIOIIEeH TUH3BI,
paZvoaKkTUBHBIN (OH): MIIAHUPOBATh MU3MEPEHUs, COOUPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITOJIHATH U3MEPEHUS, CIeysl MPEATI0OKEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAYCHUE BEJTMUUHBI U
AQHAJIM3UPOBATH MOJTYYEHHbIE PE3YJIbTATHI C YUETOM 33JAHHON MOTPEUTHOCTH U3MEPEHMUIA;
co0JII01aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1adopaTOpHBIM 000pYI0OBaHUEM;
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pa3nnyaTth OCHOBHBIC NPU3HAKM M3YYEHHBIX (DU3MYECKMX MOJENel: MaTepuanbHas TOYKa,
abCOoJIIOTHO TBEPJIOE TEJIO, TOUEUHBII UCTOUHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHEeTapHas MOJEIb
aToMa, HyKJIOHHasl MOJIEJIb ATOMHOTO s1]1pa;

XapakTepu30BaTh NPUHIMIIBI JEHCTBHUS HM3YYEHHBIX HPUOOPOB M TEXHMYECKHX YCTPOMCTB C
ONOpol Ha MX ONUCAaHUS (B TOM YHCIE: CHUAOMETP, JATUMKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XO0JIOT, OYKH, Iepuckon, ¢oroamnmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHA), HMCIONB3ys 3HAHUS O CBOWCTBAX (DHM3UUECKHUX
SBJICHUH U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOIOTMYECKHUX ITPOLIECCOB MPH PEILIEHUH Y4eOHO-TTPAKTHUECKUX
3a[a4, ONTUYECKUE CXEMBI JUI IMOCTPOEHUS M300paKeHUH B IJIOCKOM 3€pKajie U coOMparomei
JIMH3E;

IPUBOAUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nyecKkux 3HaHUH B MOBCEHEBHON XKU3HM U1 o0ecrieueHns 6e3011acHOCTH ITpHU 00palleHUH ¢
npubopaMu ¥ TEXHHUYECKUMH YCTPOHMCTBAMHM, COXPAaHEHHS 3J0pOBbS M COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpelE;

OCYIIECTBIISITh MOMCK MHPOpMAUU (PU3NYECKOro conepkanust B MIHTEpHETe, caMOCTOSITEIHHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENEeNeHUsl JOCTOBEPHOCTU IOJIy4YECHHOH
MH(pOpMaLMU HAa OCHOBE UMEIOIIMXCS 3HAHUI U JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUMl Hay4yHO-NOMYJSIPHYIO JIUTEpaTypy
(du3nyecKoro cojaep:KaHus, CHpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHer, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HH(GOpPMALUMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBbIC IHCbMEHHBbIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO CONEp)KaHMs, IMyOIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEIOBATEIbCKON JEATEIBHOCTH, IIPU 3TOM TI'PAaMOTHO HCIIOJIB30BATh
M3yYCHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasena (pU3UKH U COMPOBOXKIATh BHICTYIUICHHE
npe3eHTalnmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosmuectBo yacoB DnexTpoHHbIE (ITUPPOBEIC)
n/m Beero| KourtponbHbie [IpakTHyeckue obpazoBaTenbHbIE PECypCEI
paboThl paboThl

Pa3zpnen 1. ®us3uka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa

1.1 |®wusuka - HayKa 0 IpHUpOJIE 2 0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f416194

1.2 ||®usnyeckue BeIUYNHBI 2 0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHAYYHBII METO/] IIO3HAHHMS 2 0 1 bubnmnorexka HOK
https://m.edsoo.ru/7f416194

|I/IT0ro 10 paszeny H 6 H

|Pa3)1e.11 2. IlepBoHaya/ibHbIE CBeIEHHS 0 CTPOCHHH BeleCTBA

2.1 ||Ctpoenue BemecTBa 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

2.2 ||IBmKeHHE W B3aMMOJCHCTBHE YaCTHUIl BEIICCTBA 2 0 1 bubmuotexa [JOK
https://m.edsoo.ru/7f416194

2.3 ||ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 bubmmoreka LJOK
https://m.edsoo0.ru/7f416194

|I/IT0ro o pazaeny H 5 H

|Pa3zle.11 3. JIBU:KeHUE ¥ B3aUMO/IelCTBHE TeJl

3.1 |MexaHuueckoe IBUKCHUE 3 0 0 bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194

3.2 ||Wuepuwms, Macca, MIOTHOCTH 4 0 3 bubmuoreka [JOK
https://m.edsoo.ru/7f416194

3.3 ||Cuna. Bunsr cun 14 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

Ne HaumenoBanue pa3zienoB v TeM NporpaMmbl ‘ KosmuectBo yacoB DnexTpoHHbIE (ITUPPOBEIC)
n/m Beero|| KonrponbHble I[IpakTHuecKue obpasoBatenbHbIe PeCypChl
paboThl paboThl

|I/ITOro o pazjaeiy H 21 H

|Pa3)1eJ1 4. JlaBjieHue TBEPABIX TeJl, ;KHAKOCTEll U ra3oB

4.1 |daBnenue. [lepenaua naBneHust TBEPIABIMU TEIAMH, 3 0 0 bubmmoreka [JOK

JKUIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||/laBneHue KUIKOCTH 5 0 0 bubnuorexa [JOK
https://m.edsoo0.ru/7f416194

4.3 ||AT™Moc(epHOE 1aBIICHHE 6 0 0 bubnmnoreka [JOK
https://m.edsoo0.ru/7f416194

4.4 | [eiicTBuE )KUIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX 7 1 2 bubnmnorexka HOK

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

|I/ITOro 0 pa3jeny H 21 H

|Pa3)1e.11 S. PaGoTa ¥ MOIIHOCTD. DHEPIHUs

5.1 |[PabGoTa ¥ MOIIIHOCTH 3 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

5.2 |[IIpocTbie MEXaHU3MBI 5 0 2 bubnuoreka [JOK
https://m.edsoo0.ru/7f416194

5.3 |[MexaHuueckas SHEprus 4 1 0 bubmmoreka [JOK
https://m.edsoo0.ru/7f416194

|I/IT0ro o pazaeny H 12 H

|Pe3epBHoe BpeMsI H 3 H H H

(OBIIEE KOJIMYECTBO YACOB IO [IPOTPAMME | 68 | 3 | 12 [
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8 KVIACC

Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI KonmuectBo yacos DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero| KonTponbHble I[IpakTHyeckue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThI

|Pa311e.11 1. TensoBbIe siBJIEHUSA

1.1 ||CtpoeHue 1 CBOMCTBA BEIIECTBA 7 0 0.5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

1.2 |[TemoBsie mpomecch 21 1 4.5 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce

|I/ITOro 10 pasaeny H 28 H

|Pa3)1eJ1 2. Dj1eKTpHYeCKHe H MATHUTHBIE SIBJICHUS

2.1 |[Dnekrpuueckue 3apsabl. 3apsHKSHHBIE Tella U UX 7 0 1 bubnnorexa [JOK

B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce

2.2 |[ITocTOSIHHBIN HNIEKTPUUYECKHI TOK 20 1 7 bu6nuorexa [IOK
https://m.edsoo.ru/7f4181ce

2.3 |[MarHuTHbIC SIBJICHHS 6 1 15 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

2.4 || DneKTpOMarHuTHAs WHIYKIIHS 4 0 0 bubnnorexa [JOK
https://m.edsoo.ru/7f4181ce

|I/IToro 0 pa3feny H 37 H

|Pe3epBHoe BpeMst H 3 H H H

(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 3 [ 145 |
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9 KJIACC

No HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMbl KomnnuectBo yacos DnexTpoHHbIe (1M poBbIe) 00pa3oBaTelbHbIC
n/m Bcero| KontponbHble I[IpakTHyeckue peCypept
paboThI paboThI
|Pa311e.11 1. Mexanndeckue sIBJICHHUS
1.1 ||MexaHU4EeCKOE IBUKEHUE U CIIOCOOBI €ro 14 0 2 bu6mmoreka [JOK
OIHCAHHS https://m.edsoo.ru/7f41a4a6
1.2 |BzaumopeicTBue TCII 19 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHBI cOXpaHEHHS 12 0 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 0 pasaeny H 45 H
|Pa3zle.11 2. MexaHH4YecKHe KO0J1e0aHNA H BOJTHBI
2.1 |[MexaHnuecKkre KoJeOaHus 6 0 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHuueckue BOJHBI. 3BYK 8 1 3 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
|I/IT0ro o pazaeny H 14 H
|Pa311e.11 3. DJIeKTPOMATrHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI
3.1 | DneKkTpoMarHUTHOE IOJIe U ANEKTPOMArHUTHBIE 9 0 3 bubnuorexa [IOK
BOJTHBI https://m.edsoo.ru/7f41a4a6
|I/IT0ro 0 pas3zeiy H 9 H
|Pa311e.11 4. CBeToBbIe SIBJICHUSA
4.1 ||3akoHBI pacipoCTpaHEHHs CBETa 4 0 2 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
4.2 ||JIuH3BI K ONITUYECKHUE TPUOOPHI 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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Ne HaumeHnoBaHue pa3/iennoB ¥ TEM MPOrpaMMbl KomuyectBo yacos OnextponHble (M(ppoBbIe) 00pa3oBaTEIbHBIC
n/n Bcero| KonrposbHbie [MpakTryeckue pecypeel
paboThI paboThl
4.3 |[PazmoskeHue 6€70T0 CBETa B CIIEKTP 3 0 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 0 pazjeny H 8 H
|Pa311e.11 5. KBaHTOBLIC SIBJICHUSA
5.1 |HcnyckaHue u NOTJIONIEHHE CBETa aTOMOM 4 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHue aTOMHOTO siipa 5 0 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 ||SImepHbIe peaknun 8 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 0 pa3jeny H 17 H
|Pa3)1e.11 6. IToBTOpPHTEIbHO-00001LAI01IMI MOYJIb
6.1 |[loBropenue n o0o0IIEHUE COIEPIKAHHS Kypca 9 0 2 bubmmorexa [IOK
¢busuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
|I/IT0ro 10 pasnerny H 9 H
|OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 | 3 [ 26 [
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
. ®usuka. 7 knacc. Yueonuk (aBrop A. B. Ilepbimkun).

. ®uzuka. Metoauueckoe nocobue. 7 kiacc (aBropsl E. M. I'ytHuk, E. B. PribakoBa).

. ®usuka. Tectol. 7 knacc (aBropsl H. K. Xannanos, T. A. XanHnaHnosa).

. ®usuka. Jlunaktuueckue marepuainsl. 7 kiace (aBropsl A. E. Mapow, E. A. Mapon).

. ®usuka. 8 kimacc. Yueonuk (aBrop A. B. Ilepbimkun).

. ®uzuka. Metoauueckoe nocodue. 8 kiacc (aBropsl E. M. I'ytHuk, E. B. Pribakona, E. B. [llaponuna).

. ®usuka. Tectol. 8 knace (aBropsl H. K. Xannanos, T. A. XannaHosa).

. ®usuka. Jlunaktuyeckue Mmarepuaisl. 8 kinace (aBropsl A. E. Mapow, E. A. Mapon).

. ®usuka. 9 kiacc. Yuebnuk (aBropsl A. B. [lepsimikun, E. M. I'yTHUK).

10. ®usuka. Tectsl. 9 kinace (aBropsl H. K. Xannanos, T. A. XanHaHoBa).

11. ®uszuka. lunakruyeckue marepuaisl. 9 kiace (aBropsl A. E. Mapow, E. A. Mapon).

12. ®uzuka. COopHUK BONPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B. Tlo3oiickuii, E. A. Mapon).
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