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IHOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢gu3uke Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHus COCTaBICHA HA OCHOBE
NOJIOKEHUH H TpeOoBaHMI K pe3yabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenogaBaHus y4eOHOTO
npeamera «Pu3nkay.

Copneprxanue nporpaMMbl o (pU3UKE HAIPABICHO HA (POPMUPOBAHUE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYalOUIMXCA U OpPTaHU3alUI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONH OocHOBE. B
nporpaMMe Mo (pU3HMKEe YYMUTBHIBAIOTCS BO3MOXXHOCTH YYE€OHOrO NpeAMeTa B peau3alliu
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JUYHOCTHBIM M METANPEJAMETHBIM pe3yJbTaTaM
Oo0y4YeHHsI, a TaK)K€ MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.

[IporpamMa 1o (HU3MKE YCTaHABIMBAET paclpeieiieHne y4eOHOro MaTepuaia o Trojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3yYEHUS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpX)aHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYarommXcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ HENbIO OKa3aHUS METOAMYECKON MOMOIIU YIUTEIO B
co3aaHuu pabodel mMporpaMMBbl 10 y4eOHOMY MIPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHomuerd u (usnueckorr reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPeIoCTaBiseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUS JOCTOBEPHBIX 3HAHHUI O MUPE.

OnHa M3 rHaBHBIX 33734 (U3MYECKOro 00pa3oBaHUS B CTPYKType oO1iero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W HHTEpeca K Hayke Yy
oOyJaromuxcs.

W3ydyenne ¢usukn Ha 0a30BOM ypOBHE NIPEIIOJaraeT OBJIAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb:

® Hay4HO OOBSCHSTH SIBJICHNUS,

® OIIEHHUBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNUS;

® HHTEpIPETUPOBATh JaHHbIE M HCIOJIb30BATh HAy4YHBIE JOKA3aTENbCTBA JJISl MOTYyYEHUS
BBIBOJIOB.

[lenn wu3yyeHuss (U3MKM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpPENEICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaAEHHON pemeHnneM Komernn MunncrepctBa npocsewienusi Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

® TpuUoOpeTeHNe UHTEpeca U CTpeMIIEHUSI 00yUaloIUXCsl K HAYYHOMY M3yUEHUIO IPUPOIbI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMPEJCTABICHUA O HAy4HOM MeETOAe TMOo3HaHusiA U  (HOpMHUpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSIM;

e (GopMUPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE TPEACTABICHUN O pONU (U3MKU I Pa3BUTHS JIPYTHX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

® pa3BHUTHE TMPEJACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaaIbHOM
NESATeTLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKA K JallbHEWIIEMy OOY4YEeHHIO B 3TOM
HaIpaBJICHUU.

Joctuxenne dSTux 1eneil nporpamMmbl MO0 (QU3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00eCIeUnBaCTCs PEIICHHEM CIICAYIOUINX 3aaY:



e MpUOOpeTeHHE 3HAHUN O AUCKPETHOM CTPOCHHHU BEUIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® MpUOOpETCHHE YMEHHWH ONWUChIBATH M  OOBSACHATH  (U3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOGHHE METOJOB pEIICHHUS TMPOCTEUIINX pAcUETHBIX 3a7a4 C HCIOJIb30BAHUEM
bu3HYECKUX MOJIeNe, TBOPUYECKHUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMCHHI HAOIIOAATH MIPUPOIHBIC SIBICHUS U BBITOIHATH OIBITHI, JJA0OPATOPHBIC
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM N3MEPUTEIIbHBIX IIPHOOPOB;

e ocBoeHHE MNPUEMOB pabOThl ¢ HHPoOpMAUEH (QUINIECKOro COACpIKAHUS, BKIIOUYAs
WH(OPMAIIMI0O O COBPEMECHHBIX JOCTHKCHHSX (DU3MKH, aHAIM3 W KPUTHYECKOE OICHUBAHUE
nHpopmanuu;

® 3HAKOMCTBO cO chepamu MpoQPecCHOHATBHON NEATETbHOCTH, CBSI3aHHBIMU C (PH3UKOM, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha TOCTIKEHUSX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE OCHOBHOTO O0IEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamMme mo (pusuke mnepeueHs J1ad0opaTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpHBIX PadOT |
OTIBITOB C YU4ETOM UHIUBUYaTbHBIX 0COOCHHOCTEN 00yJarOIIUXCsl, CIIMCKA SKCIIEPHUMEHTATIbHBIX
3aJJaHMii, TIPe/IaraeMbIX B PaMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO dK3aMeHa Mo (hU3HKe.



COJEPKAHUE OBYYEHUA

7 KIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o mnpupoge. SBnenus npupoabl. Du3nuecKkue SBICHHSI: MEXaHUYECKHUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. UW3mepenue ¢usznueckux BenuuuH. Dusnueckue MpuOOPHL
ITorpemnocTs U3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3Yy4aloT npupoay. EcTecTBeHHOHAy4YHBINH METO.
MO3HAHMS: HAOMI0ICHNE, IOCTAHOBKA Hay4YHOTO BOIPOCA, BBIIBH)KEHUE TUIIOTE3, HKCIIEPUMEHT 10
NpOBEpKE Tumnore3, oObsicHeHWEe HabmomaeMoro siBieHus. Onucanue (PU3NYECKUX SIBICHUN C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®u3udeckue MPUOOPHI M MpOIEaypa TMPSMBIX H3MEPEHUH aHAJIOTOBBIM W ITU(GPOBBEIM
puoOpoOM.

Jlabopamopuuvie padbomot u onvimol.

1. Onpenenenue HeHbI ASTCHUS MIKAIbI U3MEPUTEIBHOTO pUdopa.

2. MI3mepeHne pacCTOsHUH.

3. 3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TEIl.

5. U3mepenne TemmepaTypbl TpH TOMOIIM SKUIKOCTHOTO TepMOMETpa U JlaTYMKa
TEeMIIepaTyphI.

6. IlpoBeaenue ncciae10BaHUs MO MPOBEPKE TUMIOTE3bI: AABHOCTD MOJIETA [IApUKA, MYIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIlIE, YeM OO0JIbIlIe BHICOTA ITYCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJeHUS 0 CTPOCHUH BelleCcTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMNbITHI, T0KA3bIBAIOIINE JTUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBS3b CKOPOCTH JBWKCHHS YaCTHI[ C TEMIIEPaTypOH.
bpoynoBckoe naBmxkenue, auddys3us. BsaumopeicTBHe YacTHI] BeIIeCTBAa: NPUTHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPABIX (KPUCTAITUIECKIX)
Ten. B3anmMoOCBsi3b MEXIy CBONCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U HX
ATOMHOMOJIEKYJISAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JTBMXKEHUSI.

2. Habmonenue muddysun.

3. HabGmionenue sBieHUA, OOBSCHSIOMUXCS TMPUTSHKCHUEM WM OTTAIKHBAHHEM YaCTHII
BElIEeCTBaA.

Jlabopamopuvie pabomul u onvimel.

1. Onenka nuamerpa aToMa METOJIOM PSZIOB (C UCTOJIb30BaHUEM (hoTorpadmii).

2. OnbITHI 110 HAOTIOJCHHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.

3. OnbITH O OOHAPYKCHHFO ICHCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.

Mexannueckoe nBukeHue. PaBHoMepHoe M HepaBHOMepHoe naBrkeHue. Ckopoctb. CpemHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUSI.

SBnenne nHepuuu. 3aKOH MHEpUMU. B3aumoaeincTBre Ten Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JIBIKEHUs Tesl. Macca kak mepa MHEpTHOCTU Tena. [InotHocTs BemecTBa. CBsI3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTuKa B3aumojencTBus Ten. Cuiia ynpyroctd u 3akoH I'yka. M3mepenue
CUJIBI C MIOMOUIBI0 JUHAMOMETPA. SIBIIEHHE TATOTEHUS U cuia TskecTH. Cuila TSHKECTH Ha JPYruX
maHerax. Bec Tema. HeBecomocts. CrokeHHe CHII, HAaNpaBlI€HHBIX IO OJHOM MPSIMOM.
PaBHopelicTByromas cui. Cuia TpeHus. TpeHue CKOJbKEeHUSI U TpeHue nokos. TpeHue B npuponae
U TEXHUKE.



Hemoncmpayuu.

HabntoneHne MexaHMYEeCKOTro ABMKEHHS Tea.

N3mepenune ckopocTy MpSIMOIMHEHHOTO ABHKEHUS.
Habnronenue siBleHUs! HHEPLIUU.

Habuoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

. CnoxeHue cuil, HaNpaBJICHHBIX 10 OJHON MPSIMOH.

Jlaﬁopamopmﬂe pabomovt u onvimol.

1. Onpenenenue CKOPOCTH pPABHOMEPHOTO JBWKEHHS (IIapuKa B IKUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpenienieHue CpegHE CKOPOCTH CKOJBKEHHs Opycka WiIM IIapuKa MO0 HAKIOHHOH
MJIOCKOCTH.

3. Omnpenernenue MWIOTHOCTU TBEPAOTO TeIA.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHHs (nedopManuu) MpYKHHBL OT
IIPUJIOKEHHOM CHJIBI.

5. OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela H
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBIIICHUSI W yBEJIMUYCHHUS AaBieHus. J[aBienue raza. 3aBUCUMOCTH
JaBJIeHUs ra3a oT 00béMa, Temreparypsl. [lepenaya naBneHus TBEPIBIMH TEJIAMU, KUIKOCTSIMH U
razamu. 3akoH llackans. IlHeBMaTHueckue MallMHBL. 3aBUCUMOCTb JABJIEHUS JKUIAKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Coobmaromuecs cocyasl. [ napaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u arMmocdepHoe naBieHHe. [IpUUMHBI CyIMIECTBOBAHHUS BO3JYIIHOU
obonmoukn 3emiu. OmnbiT Toppuuennu. M3mepeHune armocdepHOro maBieHHs. 3aBUCHUMOCTb
aTMoc(hepHOro aBJIeHUs OT BBICOTHI HaJl ypoBHEM Mops. [Iprbopsl s n3amepenust atMocepHoro
JTaBJICHUSI.

JleiicTBHe KMIKOCTH W ra3a Ha MOTPYyKEHHOE B HHMX Tejo. BrlTankuparomas (apxumenoa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBucUMOCTb JaBJIECHMS ra3a OT TEMIEPATYpPHI.

2. Ilepenava gaBIeHUs )KUAKOCTHIO M Ta30M.

3. Coobuaromuecs: cocyapl.

4. I'mnpaBnuyeckuil mpecc.

5. IlposiBnenue neicTBust aTMOC(HEpHOTo JaBICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BEMa MOTPYKEHHOW YacTH Tella M TUIOTHOCTH
JKUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BHITECHEHHOM KHIKOCTH.

8. YcnoBue miaBaHus TeN: TUIABAHUE WU MOTPYXKEHUE TN B 3aBUCHMOCTH OT COOTHOIICHHS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. VccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHON B JKUIKOCTh YacTH
Tena.

2. OrmpenenieHue BHITATKABAIOIICH CHITBI, IEHCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI, JEHCTBYIONIEH Ha TENO B JKUIKOCTH, OT
Macchl Tela.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMUBAIOIICH CUJIbI, IEUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTb YaCTU TEJa U OT IUIOTHOCTH KUAKOCTH.

5. KonctpynpoBanue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOAKM U  OIpENeleHue €€
TPYy30MOABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHM3MBI: pblYar, OJOK, HAKIOHHAS IJIOCKOCTh. [IpaBWIIO paBHOBECHs pblyara.
[IpumeneHne mpaBWiIa paBHOBECHS pbhluara K OJ0Ky. «3o0s0Toe mpaBmio» MexaHuku. KIIJI
MPOCTBIX MEXaHU3MOB. [IpoCThie MEXaHU3MBI B OBITY U TEXHHUKE.

SouhrwnE



Mexannueckasi sHeprusi. KuHerndeckas u moTeHIManbHas 3Heprus. [IpeBpaienue ogHOTO
BHJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

1. ITpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeul.

1. Onpenenenue pabOTHI CUIIBI TPSHHSI TIPU PABHOMEPHOM JIBFDKEHUU TEJa 110 TOPHU3OHTAILHOM
MOBEPXHOCTH.

2. WccnenoBanue yclIOBUI paBHOBECHS pbIyara.

3. N3mepenue KI1/] HakIOHHOM TIIOCKOCTH.

4. V3ydyeHue 3aKOHa COXPAHEHUS MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEeOpuu CTPOEHHs BellecTBa. Macca u
pa3Mepsl aTOMOB W MoJieKyld.  OnbITbl, TOATBEPXKAAIOIINE  OCHOBHBIE  IOJOXKECHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOTrO, >KHAKOTO M Ta3000pa3HOTO COCTOSIHUUM BemiecTBa. Kpucrammueckue u
amop¢ubie Tena. OObsICHEHNE CBOWCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIpHO-KMHETUUeCKOl Teopuu. C(CmauumBaHuMe U KanwulspHble sBieHUs. TemsoBoe
paciIMpeHue U cxKaTue.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS YacTUl. BHyTpeHHsIs
sHeprusi. CrnocoObl M3MEHEHHWsT BHYTPEHHEH SHepruu: Teruionepenaya U COBEpIICHHE pPaOOTHI.
Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyYCHHE.

KonnyectBo TemioThl. VYaenabHas TEIIOEMKOCTh BellecTBa. TemIooOMeH M TEeIUIoBOe
paBHOBecHe. YpaBHEHHME TeIUIOBOro OanaHca. IlnaBieHue M OTBepAeBaHUE KPHUCTAUIMYECKUX
BEIIECTB. YJenbHass TeruloTa IutaBieHus. IlapooOpasoBaHue u KoHaeHcanus. Mcnapenue.
Kunenne. VYnenpHas Temnora mnapooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpPAaTypbl KUIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIUIOTa CrOPaHMsL.

[Tpunummns! padote! TermnoBbix apurateneit KI1/] remnosoro neurarens. TemnoBslie ABUTaTeN U
3allUTa OKPYKAIOLIEN CPEBI.

3aKOH COXpaHEHMsI U MIPEBPALICHUS SHEPTUH B TEIUIOBBIX IpOLECcCaXx.

Hemoncmpayuu.

1. HaGmroneHnne OpOyHOBCKOTO JIBUKECHUSI.

Ha6monenue nuddysum.
Habntoienue siBieHunit cMauMBaHMsI U KaMMJUISIPHBIX SIBJICHUH.
HaGmntoneHue TerioBoro pacumpeHust Tel.
W3meHeHue gaBiieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bunael Terionepenayu.
OxJnaxJeHne Ipu COBEPLUICHUN PaOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHeHUE TEIIIOEMKOCTEN PAa3JINYHBIX BEIIECTB.
. HaGmronenne kumneHust.
. HaGxronenue noctosiHCTBA TEMITEPATyphl P TUIABJICHUU.
13. Mozaeny TEIIOBEIX IBUTATEIEN.
Jlabopamopuwie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WM caxapa.
OnbIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Omnpenenenue 1aBaeHNs BO3AyXa B OaNIOHE MINPHIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHS BO3/lyXa OT €ro 00bE€Ma U HarpeBaHUs

WJIU OXJIQXKICHHUSL.
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6. [IpoBepka THUMOTE3bl JIMHEHHOW 3aBHCHMOCTH  JIJIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEeMIIEPATYpPHI.

7. HaburoieHre n3MeHeHusl BHYTpEHHEW SHepruy Tella B pe3ysbTaTe TeIlonepeaayn U padoThl
BHEUIHUX CHUII.

8. Mccnenosanue siBiieHUs TEIUIO0OOMEHA IPU CMELIMBAHUU XOJIOHOM U ropsyei BOJbI.

9. Ompenenenue KOIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW INMPH TEIUIOOOMEHE C HArpeThIM
METAJUINYECKUM LIMIIMHIPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporecca UCIapeHus.

12. OnpeneneHyre OTHOCUTENILHON BIa)KHOCTH BO3yXa.
13. Onpenenenue yaenbHOM TETIOTHI IJIABJICHUS JIbA.

Pazgen 7. diiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanus Ten. JlBa poja 3JIEKTpUYECKUX 3apsAnoB. BzaumopelicTBue 3apsiKEHHBIX TEIl
3akoH KynoHna (3aBUCHMMOCTb CHIIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TENl OT BEJIMUYUHBI 3apsOB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onextpuyeckoe mnojie. HampsokéHHOCTh snexTpuyeckoro mnoussa. IlpuHuun cynepnosunuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyueckux 3apsoB. DJIeMEHTapHbIN anekTpuyeckuil 3apan. CTpoeHue atoma.
[TpOBOAHMKY U TUAIEKTPUKU. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

ONEeKTpUYEeCKU TOK. YCJIOBUS  CYIECTBOBAHUS  3JEKTPUYECKOrO TokKa. VIcTOYHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTpUYECKOro TOKa (TEIJIOBOE, XMMHMUYECKOE, MarHuTHOE).
DNEeKTpUYECKU TOK B )KUIKOCTAX U ra3ax.

Onekrpuueckas 1enb. Cuna Toka. DiekTpudeckoe HanpsokeHue. ConpoTHBIIEHNUE POBOIHUKA.
VYnenpHOE conmpoTUBIEHHME BellecTBa. 3akoH Oma s ywactka nenu. [locnenosarenbHoe u
napajuleIbHOE COeIMHEHUE TPOBOIHUKOB.

PaboTa ® MOLIHOCTH 3J1E€KTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DinekTpuyeckue Lenu U
NOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

ITocrositHHBIE MarHuTHL. B3anMopelcTBHE TOCTOSIHHBIX MarHuTOB. Mar"HutHoe IoJIe.
MarnuTtHoe 1moje 3eMIu U ero 3Ha4eHue Ui ku3Hu Ha 3emuie. OnbiT Dpcreaa. MaruuTHoe moje
IIEKTPUYECKOr0 TOKA. [I[ppuMeHeHne 3IEeKTPOMAarHuTOB B TEXHUKE. /[efiCTBME MarHUTHOTO OJIS Ha
MPOBOJAHMK C TOKOM. DJIEKTPOJBUTATENb OCTOSIHHOTO ToKa. VCIoib30BaHNE AJIEKTPOABUraTesen
B TEXHUYECKUX YCTPOMICTBAX U HAa TPAHCIIOPTE.

Oneitel  @apagnes.  SIBneHue  snekTpomMarHuTHoM — uHaykuuu.  IlpaBunmo  JleHna.
OnextporeHeparop. CrHocoObl TMOJyYEHHUS JJIEKTPUUECKOW HSHEpPruu. IEKTPOCTaHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Tell.
JIBa posia 2JIEKTpUYECKUX 3apsI0B U B3aUMOJEICTBHUE 3apsyKEHHBIX TEIl.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.
OnexTpocTaTHuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.
IIpOoBOAHMKY M TUAIEKTPUKH.
MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
M cTOUHMKH TOCTOSIHHOTO TOKA.
JIeNCTBUA 3IEKTPUYECKOTO TOKA.
DNEKTPUUECKUN TOK B JKUIKOCTH.
I"a30BbIit pa3ps.
W3mepenue cuibpl TOKa aMIIEpMETPOM.
W3MepeHne 371eKTpU4eCcKOro HalpsKeHHs BOJIBTMETPOM.
Peocrar 1 marasuH CONpOTUBIICHUN.
B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.
MonenpoBaHue HEBO3MOXHOCTHU Pa3/eIeHUs TOJTIOCOB MarHUTA.
MogenupoBaHie MarHUTHBIX MOJIEH TOCTOSIHHBIX MArHUTOB.
OmnsIT Opcrena.
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19. MarnauTtHOE 1oJIe TOKa. DJIEKTPOMArHuT.
20. JleiicTBME MAarHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM.
21. DnekTpoABHUraTelb MOCTOSHHOTO TOKA.
22. VlccnenoBaHue SBJICHHS SJICKTPOMArHUTHON HHITYKITUH.
23. Omnprter @apanes.
24. 3aBUCUMOCTD HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHIA €0 BOZHUKHOBEHHUSI.
25. DIeKTporeHeparop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.
OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH T HHAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJIA HA TPOBOAHUKH U TUIIEKTPUKU.
COopka 1 mpoBepKa padOTHI MEKTPHUECKOH IIETH MTOCTOSHHOTO TOKA.
W3mepenue u peryupoBaHHe CUIIbI TOKA.
W3mepenue u peryanpoBaHue HapsHKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 PEe3UCTOp, OT COMPOTUBICHUS
PE3UCTOpPA U HATIPSKEHUS HAa PE3UCTOPE.
7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPHUUECKOr0 COMPOTUBIICHUS TPOBOJAHUKA OT
€ro JUTMHBI, TUTOINAAH MOMIEPEYHOT0 CEYCHHS U MaTepHaa.
8. IlpoBepka mpaBuia CIOKEHUS HAMPSHKEHU TMPH IOCIEIOBATEILHOM COCIWHEHUU JIBYX
PE3UCTOPOB.
9. IlpoBepka npaBuia Ajs CHIbI TOKA IPU MapaieIbHOM COEAMHEHNUN PE3UCTOPOB.
10. Omnpenenenue pabOTHI MIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
11. OmpeneneHrie MOIIHOCTH 3JEKTPHUUECKOTO TOKA, BBIICTSIEMOI Ha PE3UCTOPE.
12. HWccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT HAaNpsHKEHHS Ha
HEW.
13. Omnpenenenne KIIJI narpesarens.
14. UccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSTHHBIX MAarHUTOB.
15. M3ydeHre MarHUTHOTO TIOJISl IOCTOSTHHBIX MAarHUTOB NP X O0BETMHEHUH U Pa3/ICIICHUN.
16. UccnenoBanue NeHCTBUS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
17. OneIThl, TEMOHCTPUPYIONINE 3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBUS KATYINIKA C TOKOM H
MarHuTa OT CHJIbl TOKA U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. U3ydenwme NeiCTBUS MArHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.
19. KoncrpyupoBanue u u3yueHue padoThI SIEKTPOABUTATEISL.
20. Uzmepenue KI1J] anexTpoaBUTaTeIbHON YCTaHOBKH.
21. OmpITBI TO WCCIEAOBAHUIO SBIEHUS DIEKTPOMArHUTHON WHIYKIMH: HCCIIEIOBaHHE
W3MCHEHUH 3HAYCHHS W HAIPABIICHUS MHIYKIIMOHHOTO TOKA.

ook wnE
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Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanndeckoe paBrkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JIB)KEHUs. PaBHOMepHOe mnpsAMoiuHENHHOe JABWkeHue. HepaBHOMepHOE
npsMoJIMHEeHOe aBMkeHue. CpenHsss W MrHOBEHHas CKOPOCTh Tela TPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHEWHOe nBrkeHue. CBoOomHoe maaeHue. OTIBITHI
lanunes.

PaBHOMepHOE ABMX)eHHUE TT0 OKpY)HOCTH. [leprosa u gactota oOpamieHus. JInHeitHas u yrioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH HeroTrona. Btopoit 3akoH Herotona. Tpermit 3akoH Herotona. Ilpunumm
CYNEPIO3ULNU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHUs CKOJbKEHUS, CHJIa TPEHUS MOKOS,
JpyTue BUJbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHE CBOOOJHOTrO majeHus. JBrxeHue
rianeT Bokpyr Connia. [lepBas kocmudeckas ckopocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue maTepraibHONW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue TBEpPAOro Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.



Nmnynec Tena. M3meHenwe wumnynbca. Mmnynabe cuiabl. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi paboTa U MOIIHOCTb. PaboTa cuil TsbkecTH, yrnpyroctu, TpeHus. CBA3b SHEpruu
u pabortsl. [loTeHnnanbHas sHEPrus Tena, NOJAHATOrO HaJ IOBEPXHOCTHIO 3eMiu. [loTeHuanpHas
SHEprus CKatou npyxuHbl. KnHetnueckas sHeprus. Teopema 0 KHHETHYECKON SHEPruu. 3aKOH
COXpaHEHUs MEXaHUUYECKOIN SHEPTUH.

Hemoncmpayuu.

1. HabmroneHne MexaHHUECKOTO JABMKEHUS Tela OTHOCUTENIBHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPHI JBUKEHHUS OJHOTO M TOTO € TeJa OTHOCUTENBHO Pa3HbIX
TEJI OTCYETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUS MIPSIMOJIMHEHHOTO IBUKCHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. HalGumonenue ABMKEHUS Tela MO OKPYKHOCTH.

6. HabmioneHne MexaHU4eCKUX sIBICHUH, MPOUCXOIAIINX B cucTteMe oTcuéra «Tenexkay mpu
e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIbHO KaOMHEeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS Tela OT MacChl Teia U JISHCTBYIOIIEH Ha HETO CHJIBL.

8. Halumonenne paBeHCTBa CHIT TP B3aUMOJICHCTBHU TEIl.

9. M3mMeHeHnue Beca Teja Mpu YCKOPEHHOM JBM)KECHUU.

10. Ilepemaya nmmysbca Ipy B3aUMOJICHCTBHUU Tell.

11. IIpeoGpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJL.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHeHue uMMynbca Mpu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGnroneHue peakTHBHOTO JIBUKCHUSI.

15. CoxpaHeHne MEXaHUYECKOH SHEPTHH MTPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHue MEXaHWYECKON SHEPTUH MPH JBIKEHUH TeJa 0] IEHCTBHEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KonctpynpoBaHue TpakTa Juis pa3roHa M JajbHEHIIEr0 paBHOMEPHOTO JBMKEHMS IIapUKa
WM TEJIEKKH.

2. OmpenienieHue CpeHEH CKOPOCTH CKOJIBKEHHs Opycka WM JABIDKEHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne yCKOpeHUs Tela P PaBHOYCKOPEHHOM JIBIKEHHUHU TI0 HAKJIIOHHOH MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBM)KEHUHM 0e€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TUIOTE3bI: €CIM MPH PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HayallbHOW CKOpOCTH
NyTH OTHOCATCA KakK psAJd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BpEMEHU
OJINHAKOBBI.

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAaJIBHOTO JTABJICHUSI.

7. Omnpenenenue ko3 HUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. Ompenenenue KECTKOCTH MPYKUHBI.

9. Ompenenenue paboOThI CUIIBI TPEHHSI TIPU PABHOMEPHOM JBIKEHHH Teja 110 TOPU3OHTAIBHOM
MOBEPXHOCTH.

10. Onpenenenne pa®OTBI CHIIBI YIOPYTOCTH TNpU MOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJBUYKHOTO OJIOKOB.

11. M3yuyeHue 3aKkOHA COXpPAHEHUS SHEPTHH.

Paszpnen 9. Mexann4yeckue Koj1e0aHUS M BOJHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHW: MepuoJ], YacroTa,
aMIuIuTyga. MaremMaTH4ecKuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHne 5SHepruv mOpu
K0JIe0aTEIbHOM JIBHKEHUH.

3aryxatomue KoneOanus. BroiHyXneHHble KoneOanus. Pe3onHanc. MexaHWYeCKHE BOJIHBI.
CBolicTBa MexaHMYECKUX BOJH. [IpomonbHbIE U nonepedHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. Habnronenue koneOaHU Tell IO ACHUCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.



Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmoienne BBIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKycTHYeCKUN PEe30HAHC.
Jlaﬁopamopmﬂe padomul u onvimol.
1. Onpeznenenue 4acTOThI U NEPHOJA KOJICOAHUI MaTEMaTHUYECKOTO MasiTHUKA.
2. Ompenenenue 4acTOTHI M MEPpHUO/Ia KoJeOaHuil Py KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH NEpUOAa KOJieOaHH MOJBEIICHHOIO K HUTH TIpy3a OT JJIMHBI
HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MIEpUO/Ia KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT Macchl rpy3a.
5. IlpoBepka HE3aBUCHMOCTH Iepuojia KojeOaHui Tpysa, MOABEIIEHHOTO K HUTH, OT MAaccChl
rpysa.
6. OnbITI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh MEpHoja KOoleOaHUM MPYKUHHOTO MasTHHKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.
7. N3mepenue yckopeHusi CBOOOIHOTO MaICHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TMoJje. DJIEeKTPOMAarHUTHbIE BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VICIIONIb30BaHMe AIIEKTPOMArHUTHBIX BOJH JUIsI COTOBOM CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. V3yueHue cBONCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO Tele(oHa.
Pa3zpnen 11. CBetoBble siBICHHS.
JlyueBas ™ogens cBera. Hcrounuku cBera. [IpsmoiMHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaskenue cBeta. [Tnockoe 3epkaio. 3aKoH OTpaXKeHHs CBETA.
[Ipenomnenue cBeta. 3akoH MpenoMyieHHs cBera. [lomHOEe BHYTpeHHee OTpaK€HHE CBETa.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.
Jlunza. Xon nydeit B nmuna3e. Ontuueckas cucrema ¢oToarnmapara, MUKPOCKOTa U TEJECKOoIa.
I'na3 xak ontuyeckas cucrema. banu3opykocTs 1 1anbHO30pKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OnbiTel HpioToHa. CrokeHHE CHEKTpalbHBIX I[BETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpsiMmosinHeitHOE pacTipocTpaHeHHe CBETa.
OtpakeHue cBera.
[Tony4yenne n300pa>keHU B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne cBera.
OnTHyeckuii CBETOBO.
Xon nydeil B cobuparouiei muH3e.
XoJ 1y4eil B pacCeuBarOLEH JINH3E.
[Tonydyenne n300pakeHUii ¢ TOMOIIBIO JINH3.
. Ilpunnun geiictBus oToamnmapara, MUKPOCKOIIA U TEIECKOTA.
10 Mogens 1a3a.
11. Paznoxenue Oenoro cBera B CIEKT.
12. Tlomydenue Oeoro cBETa MPH CI0KECHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopuwie pabomul u onvimol.
1. VccnenoBanre 3aBUCUMOCTH yTJla OTPa)KEHUsI CBETOBOIO JIy4a OT YyIJia MaJeHHUs.
2. V3ydyeHune XapakTepHCTUK U300paKeHHs MTpeMeTa B INIOCKOM 3€pKajle.
3. HUccnenoBanune 3aBUCHUMOCTH yrja MPEJIOMIICHHUS CBETOBOIO Jyda OT yIjla NaJeHUS Ha
TPaHUIIE «BO3TYX—CTEKIIO.
4. TlonyueHnue n300pakeHHUH C ITOMOIIBI0 COOMPAFOIICH JINH3BI.
5. Omnpenenenre GOKYCHOTO PACCTOSIHHSI U ONTHYECKOM CHITBI COOUPAIOIICH JTMH3BI.
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6. OMBITHI 11O Pa3I0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITHI 10 BOCHPUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI.

Pa3gen 12. KBaHnTOBLIC SIBJICHUS.

OmnbiTel Pezepdopna m mmaHerapHas mojnenb atoma. Moxens aroma bopa. Hcmyckanwe u
norJiomeHre ceera atoMoM. KBanTsl. JInuHeiuaTble CEKTPBI.

PagunoaktuBHOCTE. Anba, OeTa- U raMma-uznydeHusi. CTpoeHne aToOMHOTO siapa. HykimoHHas
MOJeNlb aTOMHOro sapa. M3oromel. PaguoaktuBHble mnpeBpamieHus. llepumon mnomypacnana
ATOMHBIX fJIEP.

SAnepHble peakiuu. 3aKOHbl COXPAHEHUsS 3apsIOBOIO M MAaccOBOIO YHCENd. DHEpPrus CBA3U
aTOMHBIX sifiep. CBs3b Macchl U SHepruu. Peakuuu cunTe3a u nenenus aaep. VICTOYHUKM SHepruu
Connua u 3B€37.

SAnepHas sHepreTuka. /leficTBus paguoaKTUBHBIX U3Jy4YEHUN Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CriexTpbl U37Ty4eHUs U TOTJIOUICHHUS.

CrieKTphl pa3auyuHbIX I'a30B.

CnexTp Bozopoza.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

. Perucrpanus usnydyeHus npupoAHbIX MUHEPATIOB U IIPOJIYKTOB.

ﬂaﬁopamopnbte pabomot u onvimeol.

1. HabmroneHne CIIOMIHBIX U IMHEHYAThIX CIICKTPOB U3ITyYCHHUS.

2. UccnenoBanue TPEKOB: HW3MEPEHUE SHEPrUM YacTULbI 1[0 TOPMO3HOMY MHyTH (IO
¢dororpadusm).

3. M3mepeHnue paguoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOYTb.

[ToBTOpUTENBEHO-0000MIAIONINI MOY/Ib MpEeAHAa3HAaYeH JUIsl CHUCTeMaTH3allud U 0000ILIeHHs
MPEIMETHOTO COAEP AHUS U OIbITA JEATEIbHOCTH, PUOOPETEHHOTO NPU M3YYEHUH BCETO Kypca
¢u3uKy, a TakXke Uil MOJATOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMeHy IO (pusuke Juis
oOyJaromuxcsi, BHIOpaBIUINX ITOT y4EOHBIN MPEIMET.

ITpyu M3y4eHUHn AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTH)KEHHE MPEIMETHBIX M METaIllpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00y4eHus, (OPMHPYETCs] €CTeCTBEHHOHAY4Hass IPaMOTHOCTb: OCBOEHHE Hay4YHBIX
METOJIOB HCCJIEIOBAaHUSl SIBJIEHUW TNPUPOJBl M TEXHHUKH, OBJIAJCHHUE YMEHUSIMH OOBSACHATH
¢u3uueckue SBJICHUS, NPUMEHsSI T[OJydYeHHbIE 3HAHMs, pelarbh 3aJayd, B TOM 4YHCIe
KayeCTBEHHbIE 1 SKCIIEpUMEHTAIIbHBIE.

[TpyHIMIIMATBHO NEATENBHOCTHBIN XapaKTep JaHHOTO pa3fiella Peau3yeTcs 3a CUET TOro, YyTo
oOyuJaroluecs BBIMOIHSIIOT 3aaHHsl, B KOTOPBIX UM MpeAJiaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHATH (PU3MUECKHE SBICHUS B
OKpY’KaroIllel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAYyYHBIE METOMABI MCCIENOBAaHUS (U3NYECKUX SBICHHHA, B TOM YHCIE IS
MPOBEPKHU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HblE OCHOBBI HauOoJjiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHIA,
HanpuMep, MPaKTUYECKOr0 MCIOJB30BaHUS PA3JIMYHBIX MCTOUYHHUKOB HPHEPrMH HAa OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB YHEPTHUHU.

cUawNE



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuenune ¢pu3nKu HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO HA JOCTH)KCHHE
JIMYHOCTHBIX, MeTaHpeI[MeTHBIX nu HpeI[MeTHBIX 06pa30BaT€HLHBIX p€3y.HBTaTOB.

B pesynprare wusydeHus (QU3MKM HA YpPOBHE OCHOBHOro o0mero oOpa3oBaHus Y
oOyugatomerocst 0yayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpMOTHYECKOT0 BOCIIUTAHMS:

e - IIPOSBICHUE MHTEpPECa K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKON
¢du3nUecKoil HayKu;

® - [[EHHOCTHOE OTHOUIEHHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOro0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® - TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJEHUM OOILECTBEHHO 3HAYUMBIX U
ITHUYECKUX IPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUN (PU3UKY;

® - 0CO3HaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JESATEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIUTAHUS:

® - BOCHPHUATHE 3CTETUYECKHX KaueCTB (PU3NYECKON HAYKH: €€ rapMOHUYHOTO IIOCTPOCHUS,

CTPOroCTu, TOYHOCTH, IAKOHUYIHOCTHU,
L4 4) HEHHOCTU HAYYHOTO IMO3HAHUSA:

® - OCO3HaHHE IEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHNIIIEH COCTABISAIOLIEH KYJIbTYpHI;

e - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, UHTEpECca K UCCIIE0BATENIbCKOM JesTEIbHOCTH;

e 5) ¢opMupOBaHMS KYJbTYPbI 3I0POBbsI H IMOLMUOHAILHOI0 (JIATOIOTYYHS:

® - 0CO3HaHME IIEHHOCTU 0e30MacHOro obpa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MUpE, BaXXHOCTHU IIPaBUJI OE30M1aCHOTO MOBECHUS Ha TPAHCIIOPTE, Ha I0POTax, C ANEKTPUUECKUM
U TEIUIOBBIM 000pPYJIOBAHHEM B JOMAIIHUX YCIIOBUSIX;

e - chOpMUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MIpaBa y JApyroro 4ejioBeKa;

e 6) TPYIOBOIO BOCIIUTAHMSA:

e - QAaKTHBHOE Yy4yacTH€ B PpeIIeHHMM NPaKTUYEeCKUX 3a1ad (B paMKax CeMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, Topoja, Kpas) TEXHOJIOTMYECKOH W COlUalbHOU
HAIpPaBJIEHHOCTH, TPEOYIOIMX B TOM YKCIe U (PU3MUECKUX 3HAHUM;

® - HHTEpeC K MPaKTHUYECKOMY U3YUEHHUIO Ipodeccuii, CBI3aHHbIX C (PU3UKOMH;
e 7) 3K0JIOTHYEeCKOI0 BOCIIUTAHMS:
e - OpUEHTalMsd Ha NpPUMEHEeHUE (PU3MUECKUX 3HAHUM JUIs pelieHus 3axad B o0xacTu

OKPY’KaIOIIEeH Cpefibl, TIJIAHUPOBAHUS TTOCTYIMKOB U OIEHKH WX BO3MOXXHBIX TOCJIEICTBHH st
OKpPY’KaloIllel Cpebl;

® - 0CO3HaHHUE I00aTbHOrO XapaKkTepa dKOJOTHUYECKUX MTPOOIeM U MyTel UX pelIeHHus;

e 8) ajanTanyuu K U3MEHSIOLIUMCS YCJIOBHAM COLMATBHON M NPUPOAHOM Cpelbl:

e - MOTPeOHOCTH BO B3aUMOJICHCTBUU TIPH BHIIOJHEHUM HCCIEIOBAaHUI U TMPOEKTOB
(bu3nYeCcKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBILUICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO AESITEIBbHOCTD;

e - MOTpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUH, B TOM 4HCiIe (HOPMYTUPOBATH UICH,
MIOHSATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

e - 0CO3HaHHE JISHUIIMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (HU3UKH;

® - [JJAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHIA;

e - CTpPEMJICHHME aHAIM3MPOBATh M BBIIBISATH B3aUMOCBS3M TPUPOABI, OOIIECTBA U

9KOHOMUKH, B TOM YHUCJIC C UCITIOJIb30BAHUEM (I)I/IBI/I‘-IGCKI/IX 3HaHPII>'I;



e - OLEHKAa CBOUX JACUCTBUH C Y4ETOM BIIMSHMS HA OKPYKAIOIIYIO Cpeny, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHUS MPOrpaMMsl Mo (hU3HKe Ha YPOBHE OCHOBHOTO 00IIero o0pa3zoBaHUs
y oOyuatomerocss OyayT copMHpOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAOIINE
MO3HABATENIbHBIE YHUBEpCAJIbHbIE Yy4YeOHbIE MAEMCTBHS, KOMMYHHKAaTHUBHBIE YHUBEpCAJbHbIC
yueOHbIe ISHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁl—lble JeHCTBUA

Ba3oBble 1ornyeckue neiicTBus:

®  BBIABISITH M XapaKTEPU30BaTh CYIIECCTBEHHBIC IPU3HAKU OOBEKTOB (SIBIICHUI);

e  YCTaHABJIMBATH CYHIECTBEHHBIA MPU3HAK KiIacCU(UKALUU, OCHOBAHHUS JUIs 0000IIEeHUS U
CpPaBHEHUS,

®  BBIIBISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PAaCCMAaTPUBAEMBIX (DaKkTaxX, MAHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

®  BBIBIATH NPUYMHHO-CIEICTBEHHBIC CBSI3M MPH H3YYCHUHM (U3HUECKUX SIBICHUU U
MIPOLIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUECHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITHUYMH,

®  CaMOCTOSITEIBHO BBIOMPATH CIOCOO pelieHus yuyeOHol (u3nueckoil 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp HauboJee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA!

®  CIIOJIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHMS;

® [POBOJUTH IO CAMOCTOATEIHHO COCTABJICHHOMY ILJIAaHY OMNBIT, HECIOXKHBIA (PU3NUECKUIt
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

® OIICHWBaTh Ha TPUMEHHMOCTh W JIOCTOBEPHOCTh WH(OPMAIHUIO, TOJYYEHHYIO B XOJ€
MCCIJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

®  CaMOCTOATENIbHO (POPMYIHUPOBATH 0O0OOIIEHHUS U BBIBOJBI MO pe3yiIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

e [POTHO3UPOBATH BO3MOXKHOE JalibHEMIee pa3BUTHE (PU3NYECKUX IPOILIECCOB, a TaKXKe
BBIJIBUTATH TPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

® TPHUMEHSTh pa3IMYHBIE METOMABI, WHCTPYMEHTHI W 3alpoChl TPU TOWUCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOW yueOHOo! (hu3nueckoi 3a1auu;

®  aHaNM3UPOBATh, CUCTEMATHU3HPOBATh M HMHTEPIPETUPOBATH WH(POPMAIUIO PATUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

®  CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeAcTaBieHUus HHPOpMALMM U
WLTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXEeMaMH, harpaMMaMi, HHOU Tpadukod u
WX KOMOMHAIUSIMH.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBHUS:

e B Xxolec OOCYXJeHHS y4eOHOro MaTepuaia, pe3yJbTaTOB JAa0OpPAaTOPHBIX pabOT
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbl U BBICKa3bIBaTh WJIEH,
HalleJICHHbIC Ha peIIeHHUe 3a/1aui U MOAepKaHue 0JaroenaTeIbHOCTH O0ILEHHS;

® CONOCTaBISITh CBOM CYXJIEHUS C CYXICHMSIMH JApPYTUX YYaCTHUKOB JMajora,
00HapyXUBaTh pa3IMn4yKe U CXOJCTBO MO3UIIHII;

®  BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



e nyOJMYHO  TPEACTABIATH  PE3yAbTaThl  BBINOJHEHHOTO  (PU3MYECKOTO  OIBITa
(9KCHIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

® [IOHHMMAaTh U HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHONU paObOTH PH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

® T[pUHMAMATh LEJIU COBMECTHOM JAEATENbHOCTH, OPraHW30BBIBATH JEHCTBUS 1O €€
JOCTHKCHUIO: PACHPECIATh POJIM, OOCYKIATh MPOIECCH U PE3yNbTaTbl COBMECTHOU PadOTHl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BBIIOJHATH CBOI YacTh pPalOTHI, JOCTUrasi KauyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMAHIbI;

®  OIIEHMBATh KaYECTBO CBOETO BKJIAJA B OOIIUI MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeiCcTBUS

Camoopranusauus:

®  BBIBIATH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYAIUSX, TPEOYIOUIUX AJIs PELICHHUS
buznyecKuX 3HAHMUIA;

®  OpHUEHTHUPOBATHCS B PAa3IMUYHBIX [OAXO0JAX NPUHATHSA pEUIeHUH (MHIUBUAYAJIbHOE,
MPUHITHE PELICHUS B TPYIIE, MPUHATHE PEUICHUHN IPYIIIOi);

®  CaMOCTOSITEIBHO COCTABJIATH AQITOPUTM peIIeHUS (U3MUSCKON 3aJavyd WM IJIaHa
UCCIIEIOBaHUSI €  Y4€TOM  HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHUPOBATH MpeAiaraéMble BApUAHThI PEIICHUM;

e  Jienath BHIOOp M OpaTh OTBETCTBEHHOCTD 3a PElIeHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

e  J1aBaTh a/ICKBATHYIO OIIEHKY CUTYAIlMH U MIpe/jiaraTh miaH e€ n3MEeHEeHHS;

e  OOBSICHATH MPUYMHBI JOCTUXKEHHS (HEIOCTHKEHUS) PEe3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY;

L BHOCHUTBH KOPPEKTHUBBI B ACATCIBHOCTD (B TOM YHCJIC B XOJ BBIIIOJITHCHUA q)HSI/I‘IeCKOFO
WCCJICIOBAHMS WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHUBIIUXCS CUTYyalluH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

®  OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHUSM;

e crTaBUTh ce0s Ha MECTO JAPYroro 4eloBeKa B XOJI€ CIOpa WM JAUCKYCCHUU Ha HAYYHYIO
TeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTo;

e [pu3HaBaTh CBOE MpaBO Ha OMMOKY NpHU peleHuu (U3HYECKUX 3a7ad WIH B
YTBCPKACHUAX HAa HAYUHBIC TEMBI U TAKOC K€ ITPAaBO APYTOTO.

MNPEIMETHBIE PE3YJbTATHBI

K xoHmy oOydenust B 7 Kjacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE IOJIKHBI
OTpaXkaThb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIH:

® HCMOJB30BaTh TMOHATUS: (U3MUECKHEe W XUMHUYECKUE SBJICHHs, HaOIIO/IeHuE,
AKCIIEPUMEHT, MOJIeTIb, TUIIOTE3a, SAMHULIBI (U3UYECKUX BEIUYUH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOACUCTBYIOIIAs CHIIA,
nedopmarus (yrnpyras, IiacTH4eckas ), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

e paznuyarh sBieHUs (audQy3us, TEIIOBOE NBMIKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE IBUKCHHE, WHEPIHS, B3aUMOJEHCTBUE Tell, paBHOBECUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAIICHWs, Niepeaadya AaBICHHUsS TBEPABIMH TEIaMH, KHIKOCTSIMH H
razamu, arMocepHoe HaBJICHUE, TUIABAHHWE TEN, MPEBPALICHUS MEXaHWYECKOW SHEpPruu) IO
ONHCAaHWIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOUINX JTaHHOE
¢du3uueckoe sBICHUE;



® pacro3HaBaTh IMPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUI B OKpYXKAlOIIEM MHpE, B
TOM uncie (GU3NUECKUe SIBICHUS B MIPUPOJIE: MPUMEPDI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B
JKUBOM W HEXUBOM IIPUPOJE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBlIeHUs Ha XUBOW OpPraHuU3M, IUIaBaHUE pbIO, ppluaru B TeJe YelloBeKa, MpU
ATOM MEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

® ONUCHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3WYECKHE SBICHUS, UCHOJB3Yys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCThb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Telna, KHUJIKOCTH,
rasa), BHITAJIKMBAIOUIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOA(p(UIMEHT MOJE3HOT0 JACWCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUAlbHAs SHEPrus),
OpYU OINHUCAHUM TIPABWJIBHO TPAaKTOBaTh (U3WYECKUN CMBICT HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HaYeHHs] U €IUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO
(GU3NUECKyIO BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpapUKU M3yYCHHBIX 3aBHCUMOCTEH
bu3nYECKUX BENNYHH;

® XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOLIECCH, UCIOb3YS MpaBUiia
CJIOKEHMsI CHII (BJIOJIb OJHOM MpsIMOI), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHUYEeCKOU
DHEPTUU, MpPH O3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa ¥ 3allUCBIBATh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

® OO0BACHATH (PU3NUECKUE SBJICHUS, IPOIECCHl U CBOIMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 |—2 JOrMYecKMX MIaroB ¢ Omopod Ha 1—2 M3y4EHHBIX CBOICTBa
bu3NYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

e pemaTh pacuy€THble 3amaud B 1-2 JeHcTBHA, HUCHONB3YSd 3aKOHBI M (OPMYIIBI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHallM3a YCIOBHUS 3aJaud 3alMchIBaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIWYMHBI B (OPMYJbl U TPOBOAUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJIS PEIIeHUs 331a4, OLIEHUBATh PEAIUCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BETUYUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PELIMTh NMPH MOMOIIU (PU3HMUECKUX METOJIOB,
B OIMCAaHUU HCCIIEOBaHMS BBIIEIATH NIPOBEPSEMOE NPEANONIOKEHNE (TUIOTE3Y), pa3indarb U
MHTEPIIPETUPOBATh MOTYYEHHBIN pe3ynbTaT, HAXOAUTh OIIMOKU B XOJE ONbITA, JI€1aTh BBIBOJIbI
II0 €ro pe3yJbTaTaMm;

® TPOBOJUTH OMBITHI MO HAOIIOJEHUIO (PU3NYECKUX SIBICHUNA WM (PU3NUYECKHX CBOWCTB
Ten: GOopMYyIUPOBATH MPOBEPSEMbIE MPENIIOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;

® BBINOJHATH NPSAMbIE U3MEPEHHs] PACCTOSIHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIIbI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHMEM AaHAJIOTOBBIX U IU(POBHIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® MPOBOAMUTH HCCIEIOBAHHE 3aBUCHUMOCTH OJHOM (hHU3MUeCKOW BEIWYHMHBI OT JPYroil c
UCTIOJIb30BAaHUEM TNPSMBIX MU3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO JIBHXKYILIErOCs Tela OT
BPEMEHM [BHKEHHS Tejla, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN TE€l M HE3aBHUCHMOCTH CWJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHIIbI
VIOPYTOCTH OT YAJUHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUW IUIaBaHUS TeJN, YCIOBHM paBHOBECHs pblyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOTO HCCIEAOBaHUS, COOMpPATh YCTAHOBKY U BBIOJIHSATH
U3MEpEHUs, CleAysd MPeAJoKeHHOMY IUIaHy, (UKCUPOBATh PE3YJbTaThl IMOJTYYEHHOMH
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI] M TIpadUKOB, JenaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;



® MPOBOAMTH KOCBEHHbIE HW3MEpEHUs (U3NUYECKUX BEIUYMH (IJIOTHOCTH BEILECTBA
AKHUJIKOCTH U TBEPAOIO Teja, CHJIa TPEHUs CKOJIbKEHHs, JaBJIEHHE BO3/yXa, BbITAJIKUBAIOIIAs
cHuIa, NIEHCTBYyIOIIAs Ha MOTPYXEHHOE B KHMIKOCTh TeNo, KO3()PUIMEHT MOJIE3HOr0 ACUCTBUS
IPOCTBIX MEXAHU3MOB), CIEys IpPEIOKEHHOW MHCTPYKLMU: NPH BBINOJHEHUH H3MEPEHUM
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE NCKOMOM BEJIMYHHBI,

e coOmofaTh IpaBWja TEXHUKM O€30IaCHOCTH MpH paboTe ¢ J1abopaToOpHbBIM
00opyI0BaHNEM;

® yKa3blBaThb NPUHIMIBI JCHCTBUS TNPHUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, IHUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblYar, MOJBWKHBIH H
HEMOABMKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTh;

® XapaKTEepHU30BaTh NPUHIIHIIBI ACHCTBHUS U3yYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C Omopoii Ha UX OmnucaHus (B TOM YHCJE: TOAIMIUITHAKYA, YCTPOMCTBO BOJOINPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPILIHEBOM HAcOC, apeoMEeTp), UCHOb3Ys
3HaHUS O CBOWCTBaxX (M3MYECKUX SIBICHUH M HEOOXOoAWMBbIe (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® MPUBOJUTH TNPUMEPHl (HAXOAUTh HWHPOPMALHUIO O NpUMEpax) MPAKTHUECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWI B TIOBCEJIHEBHOW JKU3HU Ui obecneueHusi 6€30MacHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPOMCTBAMHU, COXPAHEHHUs 3[0pPOBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPYIKAIOIIEH cpejie;

® OCYUIECTBJIATh OTOOp HCTOYHHUKOB HH(poOpManuu B lHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHMA U MYyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIIEIATH HH(POPMAIUIO, KOTOpas SBIACTCS MPOTHBOPEUYUBOW HIIH
MOYET OBITh HEJOCTOBEPHOM;

® JCIIOJIb30BaTh TPU BBITIOJHEHWH YYEOHBIX 33/IaHU HAYYHO-TIONMYJSPHYIO JIHUTEPATypy
(bu3nuecKoro cojepXaHus, CIPaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMU U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

e co37aBaTh COOCTBEHHBIE KpaTKUE NMHUCBMEHHbIE M YCTHbIE COOOIIEHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMAIIMN (PU3UIECKOTO COACPIKAaHUsS, B TOM YHCIIE ITYOJUYHO JIeNaTh KPaTKUe
coOOlIeHNss O pe3yinbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAHHUM, MPH 3TOM TI'PaMOTHO
UCTIOJIB30BaTh W3YUEHHBIN MOHATUHHBIN ammapar Kypca (U3WUKH, CONPOBOXIATh BBICTYIUICHUE
MIPE3EHTALUEM;

® IIpU BBIOJHEHHH YYEOHBIX NMPOEKTOB W HWCCIENIOBAHHN paclpeneisTh OOS3aHHOCTH B
TpyINIie B COOTBETCTBUM C TIOCTABJICHHBIMH 3aJayaMH, CJICIUTHh 3a BBIIIOJHEHHEM IIJIaHa
JecTBUH, aJeKBaTHO OLCHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH I'PYIIIbI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, YIUTHIBAsI MHEHUE OKPY)KAFOIIUX.

K xonmy obydenuss B 8 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

® CIIOJIB30BaTh IMOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBMKEHHE aTOMOB MU
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tela, HACBIIIIEHHBIN
¥ HEHACHIIICHHBIA Tap, BIAKHOCTh BO3JyXa, TEMIIEpaTrypa, BHYTPEHHSS JHEpPTHs, TETUIOBON
JIBUTATENlb, OSJEMEHTApHBIA DSIEKTPUUYECKUN 3apsfl, JJIEKTPUUECKOe Toje, MPOBOJHHKH U
TIVDJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUIECKUH TOK, MArHUTHOE TIOJIE;

e pa3nuyaTh SBICHHUA (TEIJIOBOE pacIIMpeHHe W CKaThe, Teronepeaaya, TEIIoBoe
paBHOBECHE, CMauMBaHUE, KaNWUIAPHbIC SBIICHUS, HCIApEeHUe, KOHACHCAIMs, IJIaBlICHHE,
KpUcTalu3anus (OTBepAeBaHUE), KUIIEHHE, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3JIY4YEHHUE), DIIEKTpHU3aIMs TeJ, B3aUMOJCHCTBHE 3apsoB, JCHCTBUS HIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHH€, B3aUMOJICHCTBUE MarHUTOB, AEHCTBUE MATHUTHOTO MOJI HA IPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIMS) MO OMHMCAaHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;



® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4Hclie (U3NYECKUE SIBICHUSA B MPUPOJE: MOBEPXHOCTHOE HATHXKEHUE U KallWJUIIpHBIC
ABJICHUS B IPUPOJAE, KpUCTaUIbl B mpupone, uziaydeHue CojHua, 3amep3aHue BOJOEMOB,
Mopckue Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, OJJIEKTpUYECKHE SIBIICHUS B
aTMocdepe, IMEKTPUUECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, Jpeid moocos,
pOJIb MAarHUTHOIO TOJIA JUIsl JKU3HUM Ha 3emiie, NOJSIPHOE CHUSHUE, NPU 3TOM IEPEBOAUTH
NPaKTUYECKYIO 3a7auy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (MIPU3HAKH) (PU3MYECKIX
SIBIICHHI,

® ONNCHIBATh M3YUEHHBIE CBOMCTBA TN M (U3WYECKHE SBICHUS, UCHOJB3Yys (PU3NYECKHE
BEJIMUYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUs, KOJIUYECTBO TEIUIOTHI, yI€IbHAs TEIIIOEMKOCTh
BElIeCTBa, YZeNbHas TEIUIOTa IUIaBJICHHUS, YyIeJIbHAas TEIIoTa MapooOpa3oBaHUs, yHAeIbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOI(P(OUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, OJJIEKTPUYECKUN 3apsijl, CHJIa TOKA, SJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHBIICEHHWE MPOBOJHUKA, YJEIbHOE COINPOTHBIEHUE BeLlecTBa, paboTa u
MOIIIHOCTh JJIGKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCTIOJIb3YEMBIX BEIMYHMH, 0003HAYCHUS U eIUHUIBI (PU3UYECKUX BEIMYWH, HAXOIUTH (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTUMHU BEIHMUYMHAMU, CTPOUTH Tpaduku
U3Yy4EHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

® XapaKTepu3oBaTh CBOMCTBa Ted, (U3MYECKHE SBICHUS U MPOLECChl, HCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOECHMUS BEUIECTBA, MPUHLMII
CYMEPIIO3UINH T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma s
y4dacTka 1enu, 3akoH /xoyns—JIeHna, 3akoH COXpaHEHHUs SHEPTHH, IIPU ITOM J1aBATh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMaTHUECKOE BBIPAXKEHUE;

® 00BACHATH (PU3HUECKHUE MTPOLECCH] U CBOMCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE CUTYAIHii
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHe U3 1—2 JOrMYecKuX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THBIC 3amaud B 2-3 JEHCTBHA, HWCHOIB3ySd 3aKOHBI H (OPMYIIHI,
CBsA3BIBAOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/ladd 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJOCTAaTOK JAHHBIX JUIS pEIeHHs 3a/laud, BHIOMpAaTh 3aKOHBI U
dbopMyibl, HeOOXoaUMBIE Al €€ peIlleHUs, MPOBOJIUTh Pacdy€Tbl U CPaBHUBATh IOJTYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh IPU NOMOIIM (PU3HUYECKUX METOJIOB,
UCIIONIb3YSl ONHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENIOIIOKEHNE, OLEHUBATh
IIPABUJIBHOCTD NOPSsIIKA TPOBEIEHUS UCCIIEOBAHMSI, JIENIaTh BBIBOIBL;

® TIPOBOJUTH OMBITHI 1O HAOIIOEHUIO (PU3HUECKUX SBICHUM WM (PU3HUECKUX CBOMCTB TEJ
(kanmwIIsipHbIE SIBJICHHUS, 3aBUCHUMOCTb JaBJICHHS BO3JyXa OT ero o0béMma, TeMIeparyphl,
CKOPOCTH IIpolLlecca OCTBIBAaHMS M HarpeBaHUs IIpU HU3JIyYEHUH OT IBETa W3JIydarollen
(moryomaroiei) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wionaan €€ IMOBEPXHOCTH, JJIEKTpU3alMs Tel U B3aUMOJEHCTBUE DIIEKTPUUYECKUX 3apsioB,
B3aMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yalU3allisd MarHUTHBIX IMOJIEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJBUTATENsl  IOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  MPOBEpPSIEMbIE
IPENONI0KEHUs, COOUPAaTh YCTAaHOBKY M3 MPEIOKEHHOTO0 OOOPYHOBaHUS, OINHUCHIBATH XO[
ombITa ¥ (POPMYIHPOBATH BHIBOBL;

® BBINOJHATH NPSIMBIE M3MEPEHUS TEMIIEpaTypbl, OTHOCUTEJIBHON BIAXXHOCTH BO31yXa,
CHJIBI TOKA, HaNPsDKEHHs C MCIOJb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKHUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAaThl U3MEPEHH ¢ yUETOM 3a/1aHHOI a0COIIOTHOM MOTPENIHOCTH;

® TIPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTH OJHON (PU3UYECKOW BEIUYMHBI OT JPYTOd C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHUH (3aBHCHUMOCTH CONPOTHUBJICHHSI MPOBOAHHKA OT €ro



JUIMHBI, TUIOILAAM MOTIEPEYHOr0 CEUYEHHUS M YACIBbHOIO CONPOTUBIICHHUS BEIIECTBA IMPOBOJAHUKA,
CHJIBl TOKa, MJYyLIEro uepe3 IMPOBOAHUK, OT HANPSKEHMsT Ha IPOBOJHUKE, HCCIEIOBaHME
MOCJE0OBATEILHOTO M MApaUIeIbHOTO  COCAMHEHUH  TPOBOJHHUKOB):  IJIAHUPOBATH
UCclieIoBaHue, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Celys NPEAJIOKEHHOMY IIaHy,
(GUKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCMMOCTH B BHUJAE TaOmuIl W rpadukoB, aenaThb
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

® MPOBOAWTH KOCBEHHBIE H3MEpEHUs (pu3MuecKux BeNUYuH (yAenbHas TerI0EMKOCTh
BEIIIECTBA, CONPOTUBICHUE IIPOBOJHUKA, paboTa M MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMPATh HKCHEPUMEHTANBHYIO YCTAaHOBKY, CIEAYS MpPEII0KEHHON
UHCTPYKLIUH, U BBIYUCIIATH 3HAUCHUE BEIUYMHBI;

e coOmomaTh TMpaBWja TEXHUKHM OE30MAacCHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

® XapaKTepHU30BaTh NPUHIMIIBI ASHCTBUS U3YyYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOpOH Ha MX omMcaHHs (B TOM 4YMCIE: CHUCTEMa OTOILICHHs JIOMOB, TMIPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUMK DIIEKTPUUECKON SHEPTHH, SJIEKTPOOCBETUTEILHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPENOXpPaHUTENH,
DIIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSIHHOTO TOKa), HCIONB3Yysl 3HAHHS O CBOWMCTBaX
du3nueckux sBICHUNA U HEOOXOUMble (PU3UYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHHUECKHUE YCTPOWCTBA M HW3MEPHUTENbHBIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (OKHJKOCTHBIA TEPMOMETpP, TEPMOC, TIICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHErO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
DIIEKTPUUYECKUX IIeTIeH C TOCIENOBATEIbHBIM U IapajuleIbHBIM COCIUHEHHUEM 3JEMEHTOB,
pasnnyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

® NpPUBOJAUTH NpHUMEpPHl (HAXOAUTh HH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIONIb30BaHUsl (PM3NYECKUX 3HAHWI B TIOBCEHEBHOW JKU3HM /IS oOecTiedeHns 0€301acHOCTH
npu oOpalieHuu ¢ MnpudopaMM M TEXHHUUECKUMM YCTPOMCTBAMHU, COXpPAHEHHUs 3[0pPOBbS U
cOOII0OCHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KaIOILEel Cpene;

® OCYHIIECTBJIATh MOUCK MH(pOpPMaLUU (PU3NUECKOTO conepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHMM M MyTéM CpaBHEHHS JIOMOJHUTENIBHBIX HCTOYHMKOB  BBIJEIATH
UHPOPMALINIO, KOTOPast SBJISIETCS TPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;

® CIIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 33/laHUIl HAYYHO-TIONMYJSPHYIO JIMUTEpaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

® CO3/1aBaThb COOCTBEHHbIE NHCHbMEHHBbIE W KpaTKUE YCTHBIE COO0OIIeHus, 00001mas
UHPOPMALIMIO U3 HECKOJIIBKUX MCTOUYHUKOB (PH3UUECKOTO COJEP’KaHUs, B TOM YHUCIIE MyOJINYHO
NPEICTaBIATh PE3YJIbTAaThl TPOCKTHOM WM WCCIENOBATEIbCKON JEATEIHOCTH, IMPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBINA anmapar Kypca (DU3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE MTPE3EHTALNEM;

® MpU BBIIOJHEHUH YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN (U3NUECKUX TPOLIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBUHU C IMOCTABICHHBIMH 33Ja4aMH, CIEeIUTh 3a
BBINTOJIHEHUEM IUIaHA JIEHCTBHH W KOPPEKTHUPOBATH €r0, aJCKBaTHO OIIEHWBATh COOCTBEHHBIN
BKJIaJl B JIESITEIbHOCTb T'PYIIIbI, BHICTPAUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSBIAL
TOTOBHOCTb Pa3peIlaTh KOHMDIUKTHI.

K konmy obydeHuss B 9 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

® CIIONB30BaTh IIOHATHS: CHUCTeMa OTcuéTa, MarepuajbHas TOYKa, TPACKTOPHs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBHXKEHHUs, Nedopmanus (ympyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPEerpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJNO, IICHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U BOJIHBI,



3BYK, HH(QPA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl UCIyCKaHMs M MOIJIOUIeHHUs, anbda, OeTa- u
raMMma-u3JIy4eHHMsi, U30TOIIbI, SACPHAs DQHEPreTUKA;

e pa3nuuaTh SBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYXKACHHBIE KoOJeOaHus), pPE30HAHC, BOJHOBOE JBIIKEHHE,
OTpaKCHHE 3BYKA, IMPSIMOJMHENHOE PAacCIHpPOCTPAHECHUE, OTPAXKCHHE M IPEIOMIICHUE CBETa,
NOJTHOE BHYTPEHHEE OTPAXKCHHME CBETa, pa3joXKeHue Oenoro cBera B CHEKTP M CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs PAJNOAKTUBHOCTb, BO3HMKHOBECHHE
JMHENYaTOro CIEKTpa W3JIY4YEHMs) IO ONMCAHMIO MX XapaKTEpPHbIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DM3WYECKHUX SBICHHHA B OKpY)KaromeMm Mupe (B
TOM YHciie (pU3HUECKUE SIBICHUS B IPUPOE: MPHUIMBHI M OTJIMBBI, ABIKEeHHUE M1aHeT CoTHEeIHOM
CUCTEMBI, PEAKTHBHOE JIBU)KEHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3EMJIETPSACEHHUE, CECHCMUYECKHE BOJIHBI, IIYHAMH, 3XO, LBETa TEJ, ONTHYECKHUE SIBJIICHHUS B
npupojie, OHOJIOTHYECKOe JEeWCTBUE BHUIUMOIO, YJIbTPa(pHOIETOBOIO M PEHTIE€HOBCKOIO
U3TYyYCHUH, EeCTECTBEHHBIH pAIMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJTHOAKTHBHOE
U3IIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX H3JIYyYCHHH Ha OpraHHU3M
YeJoBeKa), P 3TOM NEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACISATH CYIIECTBCHHbIC
cBoMcTBa (MPU3HAKHN) U3HUCCKHUX SBICHHM;

® ONUCHIBATh M3YYEHHBIE CBOMCTBA TeN M (M3WYECKHE SBICHUS, UCHOJIB3Ys (U3NUIECKHE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NEepEMEIICHUE, IYTh, YIIOBas CKOPOCTb, CWJIA TPEHUs, CHUJIa YIPYTOCTH, CHJIA TKECTH,
YCKOpEHUe CBOOOJHOIO MaJieHusl, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC CHIIbI, MEXaHHWYEeCcKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEPIus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAS JHEPIUs CXKATOW NPYKUHBI, KHHETHYECKAs] DHEPrUs, MOJIHAS MeXaHW4ecKas
SHEprus, MEepUuoJ M 4YacToTa KoJieOaHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeib IMPEIOMIICHUS CpEebl), NMPH OMHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nuecKuil CMBICI UCHIOIb3YyEeMBbIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (PU3UUYECKUX BETUYMH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOIINE JAAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYHMHAMU,
CTPOUTH TPapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

® XapaKTepHu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJICHUS U IPOLECCHI, MCIONb3ys 3aKOH
COXPAHEHHUsI dHEPI'uM, 3aKOH BCEMHPHOI'O TATOTEHUS, NMPUHUUI CYMNEPIO3UIMU CHII, PUHIUII
oTHocuTenbHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMIIYJIbCA, 3aKOHBI
OTPaXE€HHUs W TPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOIO M MAacCOBOTO YHCEN IpHU
SJIEPHBIX peaKUUsaX, IpU 3TOM JlaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATh €TO
MaTeMaTU4YeCKOe BBIPAXKECHUE;

® 00BACHATH (PU3MUECKHUE MPOLIECCH] U CBOICTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE CUTYallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NMPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIC 3a7aun (OMUpAIOUINECs Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCIONIb3YS
3aKOHBI ¥ (POPMYJIBL, CBS3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJjau
3aMMCBIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOIINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBl M (OpPMyJIbl, HEOOXOAMMBIE MJsl pEIIEHUs,, IMPOBOAUTh pacuéTbl M OLICHUBATh
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3UYECKON BETMUHHBI,

® pacrno3HaBaTh MIPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIU (PU3MUECKUX METOJIOB,
WCIIOJIb3Ysl OINMCAHME MCCIEAOBAHUSA, BBIACIATH INPOBEPAEMOE IPEANOJIOKECHHE, OLEHUBATh



MPAaBWILHOCTh TMOPSIKA MPOBEICHUS WCCIEAOBAHUS, JeJaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

® TIPOBOAMTH OTBITHI IO HAOIOACHUIO (PU3NUECKUX SIBICHUHN MU (PU3UYECKUX CBOICTB Tel
(u3yueHnue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI PHEPIUU, 3aBHCHUMOCTH NEpHUOa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTH OT
aMIUIMTYIbl MaJIbIX KoJieOaHUU, MPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pa3iioxkeHHe 0eraoro
CBETa B CIEKTpP, U3YUECHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMeTa B coOMparoiieit TuH3e, Ha0MI0AeHNEe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHUS, ONHCHIBATh X0/
OTIbITa U €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® MPOBOAWUTH NPU HEOOXOJUMOCTH CEPUI0 NPSAMBIX H3MEpPEHHiA, OIpenelss CpeaHee
3HAUCHUE U3MEPSEMON BEeIMYUHEI ((DOKYCHOE PACCTOSHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

® MPOBOAWTH HCCIICAOBAHUE 3aBUCHUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJIb30BAaHHEM
OpSMBIX HW3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHH NpPU PaBHOYCKOPEHHOM JBHKEHHUU 0Oe3
HAYaJbHOM CKOPOCTH, Mepuoja KojeOaHWH MaTeMaTH4YeCKOro MasTHHUKA OT JUJIMHBl HHUTH,
3aBHCHMOCTH yTJIa OTPaKEHUS CBETa OT yIJia MaJeHHs U yriia MPeIOMIICHUS OT yIiia MaJeHHs):
IUTAHUPOBATh HCCIE0BAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTaTh
MOJTYYeHHOH 3aBHCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpaduKOB, JIEIaTh BHIBOIBI
M0 pe3yJibTaTaM HCCIEIOBAHNUS;

® MPOBOAWTH KOCBEHHBIE HW3MEPEHUs (PHU3MUECKUX BENUYMH (CPEIHSSI CKOpPOCTh U
YCKOpPEHHE Tela NpHU pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO IIaJCHHUS,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TPEHUSI CKOIbXKEHHsI, MEXaHHUuecKasi paboTa U MOIIHOCTb,
4acToTa M MepHoJ] KojJeOaHUl MaTeMaTHYecKOro M MPYXHHHOTO MasTHUKOB, ONITHYECKasi CUIIa
coOuparonied  JUH3bI, PAJUOAKTUBHBIA  (OH): IMJIAHMPOBATH  H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS, CICTys MPEII0KEHHOW WHCTPYKIIHH,
BBIUKCIIATH 3HAYCHHE BETMYMHBI U aHAIM3UPOBATH MOTy4YEHHBIC PE3YIbTAThI C YUETOM 3aJaHHON
MIOTPEUIHOCTH U3MEPEHUI;

e coOmofaTh IMpaBWja TEXHUKM O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEeM;

e pa3iIuyaTh OCHOBHBIC IPU3HAKU U3YYEHHBIX (PU3MIECKUX MOJEIEeH: MaTepruaibHas TOUKa,
a0COoIIOTHO TBEPIOE TEJIO, TOUCYHBIN HCTOUYHUK CBETA, JIyY, TOHKAs JIMH3A, ITaHEeTapHask MOJIEITh
aToMa, HyKJIOHHasI MOJIeJIb aTOMHOTO SIpa;

® XapaKTEepPH30BaTh NPUHIIHITEI JCHCTBHS U3yYCHHBIX TPHUOOPOB U TEXHUIECKHUX YCTPOICTB
C OMOpoil Ha WX ONMUCAHWA (B TOM YHCJE: CIHIOMETp, NATYUKU TTOJIOKEHUS, PACCTOSHHS U
YCKOpEHHUs, paKera, 5XOJI0T, OYKH, IepUcKom, ¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOT, J03UMETp, KamMepa BuibCcOHa), MCIONB3ysS 3HAHHUS O CBOMCTBAX (DHU3MYECKHX
SBJICHUN U HEOOXOMMbIe (PU3NUYEeCKre 3aKOHOMEPHOCTH;

® JCITOJIb30BaTh CXEMBI M CXEMATHYHBIE PHCYHKH W3YUYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TNPHUOOPOB M TEXHOJOTMYECKMX TPOLIECCOB MPHU PEHIEHUH Y4eOHO-
NPaKTUIECKHUX 3a]1a4, ONTHYECKUE CXEMBI JIISl TOCTPOSHUS N300pakeHUH B TIOCKOM 3epKajie U
coOuparoIie JT1H3E;

® NPUBOJAUTH MpHUMEPHl (HAXOAWUTh MH(POpPMALMIO O MpHUMepax) MPAKTUYECKOTro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu oOpalieHuu ¢ MpuOoOpaMM W TEXHHUUECKUMH YCTPONMCTBAMH, COXpPAHEHHUsS 30pPOBbS U
COOI0OZICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpY>KaIoILel cpene;

® OCYHIECTBJIATH MOMCK HH(popManuu Qu3nMueckoro coxepxkanus B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYsS  TOMCKOBBI  3ampoc, HAXOMUTh IYTH  ONpENeIeHUs
JIOCTOBEPHOCTH TMOJTYYEHHON MHQOpPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUM U JTOMOJHUTEIbHBIX
UCTOYHUKOB,;



® CIIOJIB30BaTh MPU BBINOJIHEHUH YYEOHBIX 33/laHUil HAYYHO-TIONMYJSIPHYIO JIHUTEPATypy
(U3MYecKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlajeTh
npuéMaMu KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMAIMK M3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

® Co37aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE MH(POPMAIMU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEp)KaHMs, MyOIMYHO MPEACTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIENOBATEIbCKOM JESATEIBHOCTH, IPH 3TOM TIPAaMOTHO HCIIOJIb30BaTh
U3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3UKH U COPOBOXKIATh BHICTYIUICHUE
npe3eHTanuen ¢ yuéToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM
u/n IpOrpaMMb1 Beero Konrpounubie IIpakTHueckue (uudposbie)
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusnka - HayKa O IPUpPoe 2 bubmorexa HOK

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

bubnnoreka LHOK

12 DH3MICCKHC BETHTHHEI 2 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBIH METO/ MO3HAHUS 2 bubmorexa HOK

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

Htoro no pazneny 6

Pa3znea 2. [lepBoHayasibHbIE CBeJE€HUS 0 CTPOEHUH BelllecTBA

2.1 CrpoeHue BemiecTBa 1 bubmorexa HOK
' https://m.edsoo.ru/7f416194
29 JIBrokeHMe W B3aMMOJICMCTBHE  YaCTHII 5 bubanoreka HOK
' BelleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 bubmotexa HOK
' https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pasznea 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bubnuoreka LHOK
3.1 Mexarmeckoe ABIKEHHE 3 https://m.edsoo.ru/7f416194
bubnnoreka IHOK
3.2 Muepuuus, macca, nioTHocts 4 https://m.edso0.ru/7f416194
bubnuorexa LHOK
33 Cuna. Brger can 14 ! https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pa3nen

4. JlaBjIeHHe TBEPABIX TeJl, JKMIAKOCTel U ra3oB



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

41 HaBnenue. Ilepenaua namieHus TBEPIBIMU 3 bubanoreka HOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubnuorexa LHOK
4.2 Jlanenue xuKoctn S https://m.edso00.ru/7f416194
bubnuoreka LHOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA NOTPYKEHHOE 7 3 bubnmoreka HOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bubnnoreka LHOK
51 PaGoTa u mommHoCTE 3 1 https://m.edso0.ru/7f416194
bubnuoreka HOK
52 Hpocteie mexarmsmbl > 1 https://m.edsoo.ru/7f416194
bubnnoreka LHOK
53 Mexanueckas suepris 4 1 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Konrpoabusie IIpakruueckue  (uupposbie)
NMPOrpaMMabl Bceero
padoThI padcoThI o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. TenJioBble siBJIeHUS
1.1 CrtpoeHue u CBOMCTBA BEIIECTBA 7 bubamotexa [OK
' P H https://m.edsoo.ru/7f4181ce
bubnuoreka [HOK
12 Terioseie npoueccs! 21 . > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIEKTpUUYECKUE 3apsiibl. 3apsKEHHbIE Tela 7 1 bubnuoreka LHOK
' U X B3aMMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka LHOK
2.2 IToCTOSIHHBIN JIEKTPUUECKUNA TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubnuoreka [HOK
23 MarHuTHEIC AB1CHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bubnnoreka [HOK
24 ICKTPOMATHHTHES HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68 4 14.5



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

9 KJIACC

KoanuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Konrpoabusie IIpakruueckue  (uupposbie)
NMPOrpaMMabl Bceero
padoThI padcoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHudeckoe IBUKEHHE M CIIOCOOBI €ro 10 1 bubnuoreka [HOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuoreka LHOK
12 BaanvopericTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bubnnoreka [HOK
2.1 MexaHnueckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
2.2 MexaHuYecKHe BOJHBIL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjeKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMarHUTHOE rnoJse uooe 2 bubnunoreka HOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bubnnoreka [HOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubnmmoreka HOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa HOK
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15



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

Pa3gen 5. KBanToBbI€e IBJIEHUSA

5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 Brbmioreia LHOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka OK

52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41La[4a6
bubnuoreka OK

5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41];1[4a6

Hroro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
6.1 [ToBTopenre u 0000MIEHHE COJEPIKAHUS 9 2 bubnuoreka LHOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 27



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

INOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
No KosanyecTBo 4yacos Jlara DJIeKTpoHHbIe Hu(poBbIE
u/n Tema ypoka Beero Konrpoubusie IIpakTuueckue — oOpa3zoBaTe/IbHbIE
padoTbI padoThI pecypcbl
®usuka — Hayka O IPUPOJE.
1 SAsnenus npupoapl. duszmueckume 1
SIBJICHUS
MexaHu4deckue, TEILIOBBIC,
2 AIEKTPUYECKUE, MAarHuTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 dusznueckue BEIUYUHBI M HX 1
U3MEpPEHne
VYpok-uccnenoanue  "M3mepenue
4 TeMIIepaTypbl npu nomow 4 1
KHUJKOCTHOTO TEpMOMETpA u
JaTYMKa TeMIlepaTyphl"
Kak ¢usuka u npyrue ecrecTBeHHbIE
HayKu 1BYHaIoT, HPHpOLY- bubnuoreka HOK
: EcrectsennonayHbii MeTon 1 https://m.edsoo.ru/ff09f72a
no3HaHus. Onucanue QU3NYECKUX E— '
SIBJICHUH C IOMOUIBI0 MOJIENEH
Ypok-uccnenoBanue "IIpoBepka
TUIOTE3bI: JaJIbHOCTh noJjiéra
6 11apuKa, nymensoro 1 1
TOPU30HTAJIBHO, TE€M OOJbIle, YeM
OostbliIe BICOTA IycKa"
Crpoenue  BemiectBa.  OmbITHI, EuGimorexa [TOK
! FIOKA3BIBAIOTIHE muackpernoe 1 https://m.edsoo.ru/ff09fe0a
CTPOEHHE BELIECTBA
8 JIBr>KeHre 4acTHI] BEIIECTBA 1 bubmotexa HOK
https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienopanue «ONBITB 10

9 HaOJIIOACHUIO TEILUIOBOT'O
PaCIIUPEHHS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBa3p  Mexay CBOMCTBaMH
BEIIECTB B PAa3HBIX arperaTHbIX
11 COCTOSIHUSIX u 150:4 bubnuoreka HOK
ATOMHOMOJICKYJISIPHBIM  CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHbIx
COCTOSTHUH BOJBI
MexaHU4YecK BUKCHHE.
12 Pael;Hi)Mepi:OE(:) ) u Hepa]fHOMCE;)HOee bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
bubnnoreka LHOK
13 Ciopocts. Enuruer cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBU>KECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 | Baemonciicrant ven xax npmms BuGoterca LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 aoe n oSrena rema o ero Busmorexa LIOK
https://m.edsoo.ru/ff0a0fee
ILIOTHOCTHU
JlaGopatopHas pabora
17 «OrnpenenenHne mIOTHOCTU TBEPAOTO
Tenay
18 Pemenue 3amad mno TEME bubnuorexa LHOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XapaKTepUCTHKA
19 B3aMMOJICHCTBUSA TEJl. Cuna
ynpyroctd. 3akoH ['yka
20 JlaGopaTtopHas pabota «M3yueHue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBHCUMOCTH PacTsHKEHHS
(medopmarnyn) MPY>KUHBI oT
HPUJIOKEHHOM CHIIBD»

21 SIBnenue taroreuns. Cuiia TKECTH
20| wacacti v Bue zens, Pemennt bumorexa LOK
o ' " https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna TsKeCTH
| o e sy e B 110K
p p https://m.edsoo.ru/ff0a1502
IUIaHET
bubnuoreka HOK
24 Msmepenne cu. unamomerp https://m.edsoo.ru/ff0al8cc
bubnuoreka HOK
25 Bec rena. Hesecomocrts https://m.edsoo.ru/ff0al778
2 S(J)IO)KGHI/IG I[(l:,yz O(:I;I/IJI, HaHpaBl:TIIe;I;I(I;;IX EubmoTexa [TOK
LA P ’ https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CHIT
27 Pemenne 3a7a4 o TEeME
"PaBHonelicTByrOMmas cuin”
w | Do fommms o e B 110K
) P PHpOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopnas pabota «M3yuyeHue
29 ziﬁiiit?{;? oT CEIIJ/IIJI:IB I aBneTIfI:;{ H;II Eubmorexa HOK
a https://m.edsoo.ru/ff0alcc8
XapaxkTepa COTIPUKACAIOLITUXCS
IMOBEPXHOCTEW»
30 Pemienne 3amau Ha omnpenesieHUe
PaBHOJECUCTBYIOIIEN CUJIIBI
Pemenne 3agau mo Temam: «Bec
31 tenay, «['padudeckoe n3obpaxeHue bubmotexa HOK

CHUII», «CHuibny,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«PaBHOIEUCTBYIOIIAS CUIT»

KoutponbHas pabora mo Temam:
«MexaHnueckoe JBUKEHUE,

32 «Macca, IJIOTHOCTB», «Bec Temay,
«['padpuueckoe M300paKeHUE CHI»,
«Cunbi»
33 JNaBnenue. CriocoObl YMEHBIIIEHUS U bubnuoreka HOK
YBEIIMUYCHUS IABJICHHS https://m.edsoo.ru/ff0a20a6
y | Momeme e Saome .
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
B v e . Bumiorers LIOK
’ : https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
3 mmoe | aciormon o Bumiorexa LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTHU
37 Pemenue 3aga4d no teme «/laBieHue bubnuoreka LHOK
B JKMJIKOCTH U rase. 3axoH ITackans» https://m.edsoo.ru/ff0a2826
38 CooOmraromuecs cocyabl bubmorexa LOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa LOK
https://m.edsoo.ru/ff0a3136
40 MaHoMeTpBl. ITopaeBon
JKHUJIKOCTHBIN HACOC
Atmocdepa  3emun.  [Ipuumzbl
CYILIECTBOBAHUS BO3TYIITHOM Eubimoreka [TOK
41 o6omoukn  3eMiau.  3aBHCHUMOCTH )
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro aBIeHUS OT BBICOTHI
HaJ[ ypOBHEM MODsI
42 Bec BO3/IyXa. ATMocdepHoe bubnuoreka HOK

JaBIICHUE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue aTMochepHOro

bubnuorexa LHOK

43 nasienus. OneiT Toppruerum https://m.edsoo.ru/ff0a2da8
BHUCUMOCTb ™ HOT
44 ,?[ZBJ‘IEHI/I; COT BBICOTI)IaHa;)Cg)pe(I))BI-?CI\(; Enbmmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepoun. ATMocdepHoe bubnmoreka HOK
JaBJICHHE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3a7a4 o TEME
46 ,
'ATMocdepHoe naBieHue”
47 ng;;;IZEH:;HHKZCTH HI;/IIX Fa3aTeHIZa Bubmuorexa HOK
: https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas pabora
48 «Onpenenenue BBITAJIKABAOLICH bubnuoreka HOK
CWJIbI, JICUCTBYIOIIEH Ha  TeJo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)
Jlaboparoprass pabora 10 Teme
o | Soame s e Bomorss 101
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B JKUJIKOCTh 4YacTH
TeIay
bubnmmoreka HOK
>0 Hnaasiie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabora
"KoHcTpyupoBanue apeomerpa HIn
51 KOHCTPYMPOBaHUE JIOJIKH u
OITpeJIeIICHUE eé
Ipy30M0bEMHOCTH"
Pemenne 3amau  mo  Temam:
52 «IInaBanue Cy/IOB. bubnuoteka HOK
BoznyxomnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654

TBEPABIX TEJ, )KUIKOCTEU U ra30B»



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

54

Mexanuueckasi pabora

MorHocTts. EquHUIBI MOIITHOCTH

bubnuorexa LHOK
https://m.edsoo.ru/ff0a3f82
Bbubnuorexa LHOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoBaHue "PacuéTr
MOIIIHOCTH,  pa3BUBAacMOM  IIpU
noabéMe 1o Jjectauie"

56

57

58

[IpocTeie MEXaHU3MEL Ppryar.
PaBHOBecue cui Ha peiuare

KonrponbHas pabora 1o Teme
«/laBrieHue TBEPJIBIX TeJI,
KUJIKOCTEH u Ta30B» /
Bcepoccuiickas MIPOBEPOYHAs
pabora

PesepBHbiii  ypok. PaGora ¢
TEeKCTaMM 1o Teme «JlaBieHue
TBEPJBIX TeJ, )KUAKOCTEH U razony /
Bcepoccuiickas IIPOBEPOYHAas
pabota

bubnnoreka LHOK
https://m.edsoo.ru/ff0a4ffe

59

60

Prbruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopuast pabora
«HccnenoBanue YCIOBUU
paBHOBECHSI pbIYara

Pemenue 3amay mo teMe «Y CIOBHUA
PaBHOBECHSI pblUara

0.5

bubnmmoreka HOK
https://m.edsoo.ru/ff0a478e

bubnmmoreka HOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddunment monesHoro aeicTBust
Mexanu3ma. JlabopatopHas pabota
«U3mepenne  KIIJI  HaknoHHOU
IIJIOCKOCTH

Pemenune 3amau mo teme "Pabora,
MomHocTh, KITI"

0.5

bubnnoreka IHOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas JHEprus.

[EEY

bubnnoreka LHOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

64

Kunernueckass W MOTEHIMAIbHAS
JHEpPrus
3aKOH COXpaHEHUsI MEXaHU4EeCKOM
SHEPTUU

https://m.edsoo.ru/ff0a4252

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0a4360

65

66

VY pok-3KCIEpUMEHT 1o TeMe
"ODKCIEpUMEHTAIIbHOE ONpPEEIECHNE
W3MEHEHMSI KUHETHUYECKOH U
IIOTEHIMATIbHOU DHEPIrUuu npu
CKaTbIBAaHUM Tela I10 HAKJIOHHOU
miockocty"

KonrponbHas pabora 1o Teme
«PaboTa 1 MOLTHOCTb. DHEPTUs»

67

PesepBHbiii  ypok. PaGora ¢
TeKcTaMHi 1o TeMe '"MexaHudeckoe
nBmxeHue"

bubnnoreka LHOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblii  ypok. Pabora ¢
Tekctamu 1o  teme  "Pabora.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBBIE

Ne Tema ypoka Kont I HAata o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | Looyopng pasoBareJ e
padoThI padoThI pecypcbl
OcHOBHBIE HOJIOKEHUS
1 MOJICKYJIIPHO-KHUHETUUECKON 1 bubnmoreka HOK
TEOPHH u ux OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
y | Mo g, o & Bimorss 10
https://m.edsoo.ru/ff0a540e
BElIECTBa
OObsicHEHHe CBOWCTB  TBEPAOTO,
KHUJIKOTO " ra3000pa3HOro
4 COCTOSIHMM BeIeCTBA Ha OCHOBE 1
ITOJIOKEHU I MOJIEKYJISAPHO-
KHHETHYECKOW TeOpUHU
5 Kpucrannuueckue u  amopdHbie 1 bubnuoreka HOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHue M  KalWUISIPHOCTD. 1 bubnuoreka HOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TemmepaTypsl
8 CO CKOPOCTBIO TEIJIOBOTO ABWXKeHus 1
JaCTHI]
9 Buytpennsas osHeprus. CrnocoOsl 1 bubnuoreka HOK
W3MCHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubnnoreka IHOK
10 BHaEL Tenionepesaty . https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "lIpaktuueckoe 1 1 bubnuoreka HOK
UCIIOJIb30BAHUE TEIUIOBBIX CBOWMCTB https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BEIIECTB M MATEPHAIOB B IEJSIX
sHeprocoepexeHus"

KonudectBo TemnoThl. Y AeibHas

Bbubnuorexa LHOK

12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | A o Gama oo oK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopaTopHas paborta
14 "UccnenoBanue SIBJICHUS bubnuorexa LHOK
TEIUIOOOMEHA IPH  CMEIIMBAHUHU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer KOJIHUYECTBA TEILIOTHI,
15 HE0OXOIUMOro  UIsl  HarpeBaHMS
Tela ¥ BBIIEISIEMOTO UM TIpH
OXJIKICHUU
TOpHAast T
16 ?Oalggle);ezgmie yné);flfog Bromuozexa HOK
" https://m.edsoo.ru/ff0a6bb0
TETJTIOEMKOCTH BEIIECTBA
17 DHeprusi  TOIUIMBA. VnenvHas bubnuoteka HOK
TEIJIOTa CTOPaHHS https://m.edsoo.ru/ff0a7b5a
18 ook Ton Yaemman Bubmiotera LK
' https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIABJICHUS
19 ?SEEEZZJ(;EEI?I’; yIeTBHOM TeifSJL? bubmorexa LOK
ot https://m.edsoo.ru/ffO0a72fe
TUJTaBJICHUS JIb/Ia
20 [TapooOpa3zoBanne M KOHJEHCALUS. bubnuoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VnensHas ~ Temora
21 napooOpa3oBaHUsl M KOHJIEHCAIUH. bubnuoreka HOK
3aBUCUMOCTh TeMIepaTypbl https://m.edsoo.ru/ff0a786c¢

KUTICHUS oT aTMOC(EpHOTO



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

JaBJICHUA

22

23

BnaxxnocTs Bo3ayxa. Jlaboparopras
pabora "OnpenencHue
OTHOCHUTENbHOM BJIQXKHOCTH
BO3yXa"

Pemienne 3amau Ha omnpeneneHue
BJIQ)KHOCTH BO3/1yXa

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0a7628

24

[MpuHmMnoel  paboOThl  TEIJIOBBIX
neurareneii. IlapoBas  TypOuHa.
JIBUTaTeslb BHYTPEHHETO CrOpaHHus

25

KIII TEIUIOBOTO JBUTATEN.
TemnoBple JABHUTATENIM W 3alllUTa

OKpY>Xarolen cpeibl

bubnnoreka LHOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOoH COXpaHEHMsI U IPEBpAIICHUS
SHEPrUH B TEIUIOBBIX IpoLEccax

27

28

29

[ToaroroBka K KOHTPOJBHOHN paboTe
no teme "TemioBble ABIECHHUA.
W3meHeHne arperatHblXx COCTOSIHUI
BemecTsa"

KonrponbHast pabora mno Teme
"TeruioBble ABJIEHUSA. lI3MeHeHHe
arperaTHbBIX COCTOSIHMI BeriecTa"
Onektpuzamusi  Ten. JBa poma
AIEKTPUUYECKUX 3aps 0B

bubnnoreka LHOK
https://m.edsoo.ru/ff0a83f2

bubnuorexa LHOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"DnekTpu3anus Tel HHAYKIHEH u
IIPY CONPUKOCHOBEHUN"

31

B3anMopeiicTBrue 3apsyKEHHBIX Tell.
3akoH KynoHna

bubnnoreka IHOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuuecKoe ToJIe.
Hamnpsk€eHHOCTP  DJIEKTPHYECKOTO
nosg.  IlpuHnun — cynepno3unuu

bubnuorexa HOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OJICKTPHUYCCKUX oJiei

Hocuremn SJICKTPHUYCCKUX 3apsaa0B.

33 OnemeHTapHblii  3apsia.  Crpoenue
aToMa

34 [IpoBOTHUKY U JTUAIEKTPUKHU. 3aKOH bubanoreka HOK
COXpaHEHHSI MJICKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3amad Ha NpUMEHEHHE bubnuoreka HOK
CBOWCTB 3JICKTPUIECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUNA TOK, YCIOBUS €ro EubmoTexa ITOK

36 CYMCCTBOBAHMA. Herotmmku https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa — '

. bubnmmoteka LHOK

37 JIeWicTBUS SJEKTPUIECKOTO TOKA https://m.eds0o.ru/ff0a96h2
Ypok-uccienoBaHnue "JleiicTBUE

38 ANMEKTPUIECKOTO OISt Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 DNEeKTpUYECKUi TOK B MeTajulax, bubnnoreka HOK
YKUJKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyeckas enb Hu eé
COCTaBHbIE YaCTH
?I/ma Toka. JlaboparopHast pabora EuGmotexa [TOK

41 W3mepeHne ¥ peryaupoBaHHE 0.5 https://m.edsoo.ru/ff0agbd6
CuJIbI TOKa" — '
DnexTpuyeckoe HalpsHKeHUe.

42 Bonbr™merp. JlaGopatopHas pabota 05 bubnuoreka HOK
"U3mepeHne U peryIMpoBaHKE ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

o | o o e

A p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
44 JlaGopatopHas pabota 1 bubnuoreka HOK

"3aBUCUMOCTh ANEKTPUUYECKOTO

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

COINPOTHUBIICHUS MTPOBOJHHUKA OT €ro
JUIMHBI,  TUIOLIAU  TOMEPEYHOrO
ceyeHus U matepuaia

3aBHCHUMOCTh CHIJIBI TOKa oT

bubnuoreka LHOK

45 HaUPDKCHHA. - 3aKOH - Oma s https://m.edsoo.ru/ff0aa44a
y4acTKa Lenu
JlaGopaTopHas paborta
o | e sacnoon Bimore 0K
’ ’ https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS pesucropa "
HanpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U ApaUIETBLHOE
COCITUHEHUS TIPOBOTHUKOB
Jlaboparopuass pabora "IIpoBepka
48 MpaBwjia CIOXEHUS HANPSHKEHUI bubnnoreka HOK
npu MOCJICI0BATEIIbHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnast pabora "IIpoBepka
49 mpaBWiia JUIss CHUJBI  TOKa TIpH bubnuoreka HOK
napauieIbHOM COC/IMHCHUHT https://m.edsoo.ru/ff0aadle
pe3uctopos”
o | Lomeme e e Bieros 1ok
https://m.edsoo.ru/ffOaaf8a
COETMHEHUS TIPOBOIHUKOB
51 EJ?SI?:;I/I‘-IGCKOFOH TOKa MOHI;;;;; bubmorexa 1OK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
52 9}8161;2323211132 paboTHI U MOHI;;S((:);; bubmorexa HOK
" https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DneKTpuuecKue 1enu u EubmoTexa [TOK
53 oTpeOuTENTN AIIEKTPUIECKON

sHeprun B ObiTy.  KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa44a
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3aMbIKaHUE

54 HOCTOS[HHE)IC MarHuThblI, ux
B3aMMO/ICHCTBUE
55 Ypok-uccienoBanue "N3yuenue 1 bubnmoreka HOK
I0JICH IMOCTOSTHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noje. MarHuTHoe 1oJje
56 3eMId M ero 3HauyeHue s >KU3HHU buGnuorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJBHOH paboTe
mo TeMe "DIEeKTPUYCSCKHUE 3apsiibl.
57 3apsyKEHHbIC I;ena U ’ III/IX bubmorexa HOK
o y https://m.edsoo.ru/ff0abd2c
B3aMMO/ICHCTBUSL. [TocTostHHBIM
AJIEKTPUYECKUM TOK"
KonrponbHast pabora mno Teme
"DyeKTpuUecKre 3apsibl.
3apsHKeHHbBIC Tela u ux
58 B3£I/IMOL[eI7ICTBI/I;I. [TocTostHHBINH bubnmorexa HOK
. " https://m.edsoo.ru/ff0abea8
BIEKTPUYECKHI TOK /
Bcepocculickas [IPOBEPOYHas
paborta
PesepBubiii  ypok. Pabora ¢
Tekctamu 1o Teme "TlocTostHHBIN
59 AIIEKTPHUYECKHHA TOK" / bubmotexa HOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas IpOBEpOYHas
paborta
OmnpiT DOpcrena. MarHuTHoe TI0JIE
60 BHCKTpI/ILIIZCKOIl[“O ToKa MaruuTtHoe bubmorexa 10K
https://m.edsoo.ru/ff0ac1d2
T10JIe KaTYIIKH C TOKOM
[IpuMeHEHHE DIIEKTPOMAarHUTOB B
61 texHuke. Jlaboparopnas pabora 05 bubnnoreka HOK
n ~ . .
W3yuenne MAEHCTBHS MAarHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOJAHUK C TOKOM"
62 DNEeKTpoABUTATENIb  MOCTOSHHOTO bubnmnoreka HOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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TOKa. Hcnons3oBanue
3JIEKTPOJBUIATENIEH B TEXHUYECKUX
yCTpOMCTBAX M Ha TpPaHCIOpPTE.
Jlaboparopuast paborta
"KonctpyupoBanue ©  HU3y4YeHUE
paboThI anekTpoaBurarens"”

https://m.edsoo.ru/ff0ac86¢c

OnpIThI Dapanest. 3aKoH
63 3JIEKTPOMArHUTHOM WHTYKITUH. 1
[IpaBuio Jlenna
DNeKTpOTreHepaTop. Crioco6b1
MOJTy4eHUs INEKTPUYECKON
64 SHEpruu.  DIeKTpocTaHmuun  Ha 1
BO300OHOBIISIEMBIX UCTOYHHUKAX
SHEPTUHU
[ToaroroBka K KOHTPOJBHOUN padoTe
65 mo teme "Onektpuueckue u 1
MAarHuTHBIC SBJICHHS"
66 F;E;Ig:;;f::xnepa(s?fa MI;I?HH:I::i: 1 bubmmorexa HOK
" https://m.edsoo.ru/ff0acb14
SIBIICHUS
67 reccronn o tewe “Temomse 1 Bumoress _IIOK
" https://m.edsoo.ru/ff0accSe
SIBIICHUS
PeszepBublii  ypok. Pabora ¢
68 TekctaMu 10 TemMe "MarautHple 1
SIBJICHUS "
OBIIEE KOJIMYECTBO YACOB IIO 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoauuyecTBO 4acoB

JJIeKTpOHHBbIEe HH(pPOBbHIE

Ne Tema ypoka KouT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJIbHBIE PAKTHYECKHE | ouyopyg pasoBateJ e
padoThI padoThI pecypcbl

1 Mexanuueckoe JBHKEHUE.
MarepuanbHas TOUKa

2 Cucrema orcyeta. OTHOCUTEIBLHOCTh 1 bubnmnoreka [HOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NPSMOJIMHEITHOE 1 bubnuoreka HOK
IBUDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE  mpsiMOJIMHEHHOE

4 nBwkeHue. CpelnHssi 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpssiMonuHeitHOE PaBHOYCKOPEHHOE 1 bubnuoreka HOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxkopocTb IPSIMOJIMHEMHOT O

6 PaBHOYCKOPEHHOTO JIBHDKCHHSL. 1
I'paduk ckopocTu
JlabGopaTopHas paborta

v "OnpeneneHyue yCKOpeHUs Tela Mpu 1 1 bubnuoreka I[HOK
PaBHOYCKOPCHHOM  JIBIDKCHHUHU  TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM mockocTh"

8 CBobonHoe mnaaeHue Tenl. OIBITHI 1
lanmunes
PaBHOMepHOE JIBIDKEHUE o

9 okpyxHoctu. llepuox wu wyacrora 1 bubnuoreka [HOK
oOpamenus. JluneitHas w yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{eHTpOCTpEMUTENIBEHOE YCKOPEHHE 1

11 [lepsbiii 3axkoH HeloroHa. Bekrtop 1 bubnuoreka [HOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3aKOH Hprotona. 1 bubnuoreka I[TOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHopelicTByOIIAs criia

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3aKOH Hprotona. 1 bubnuoTeka [HOK
Cyrmeprio3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pemwlenne 3amady Ha nNpUMEHEHHUE 1 bubnumoreka [HOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka LHOK
15 Cuna ynpyrocru. 3akon T'yxa . https://m.edsoo.ru/ffOaeca?
16 Pemienne 3amau no Teme «Cuna 1
YIPYTOCTH
7 Ompererenme xeomoon 1 bubmorera _ LIOK
https://m.edsoo.ru/ffO0aee28
PYKUHBDY
bubnnoreka HOK
18 Cuna Tpens . https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo Teme «Cuia 1 bubnuoreka LHOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 Omewneme  xorppmmenta 1 bubmiorera LK
peal " H https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIBKEHUS
p | e s o e | oo 10K
. yopyr ’ https://m.edsoo.ru/ffOafb8e
TpEeHUs
| S e w o s | T
' p A https://m.edsoo.ru/ff0af044
naJIeHus
VYpok-koHpepenuus "JBuxeHue ten
23 BOKPYT TpaBHTAIlMOHHOTO TIieHTpa 1
(Conmueunas cuctema). ['amaktuku"
0 | o e o e o] oo 1IOK
; P https://m.eds00.ru/ff0af5f8
TATOTEHUS
25 IlepBas  kocMuyeckas ckopocTh. 1 bubnuoreka I[TOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MarepuasbHOM TOUKH.
AOGCOTIOTHO TBEpHOE TEJO.

Bbubnuorexa [HOK

26 PaBHOBe.(.:He | rBepaoro . Tema ¢ https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOW  OChIO  BpalllCHHS.
MowmenT cuibl. LleHTp TsokecTn
PaBHOBecue MarepuaqbHOM TOUKH.
AOGCOTIOTHO TBEpHOE TEJO.
27 PaBHoBecme  TBEpmOro Tema  C
3aKpEIUIEHHOM  OChIO  BpAILCHMUS.
MowmeHT cunebl. LleHTp TsxecTn
28 Pemenne 3amau mo teme "MoOMEHT bubnuoreka LHOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
| Moo « momomeck o e
. " ' https://m.edsoo.ru/ff0b0408
BiamMmoneiictBue ten
0| Moo rmoxee bumorera LIOK
N " ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Wmnynsc Tena. MMmynasc  CHIIBL
31 3aKOH  COXpaHEHHS  HWMITYJIbCa. bubnuoteka [HOK
VYnpyroe " HEYTpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE
30 Pemenne 3amau 1mo Teme '"3akoH bubnmoreka [HOK
COXpaHeHHsI UMIyJbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenmuss  "PeakTuBHOE
JIBJKECHHE B IPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTb ﬁggg:?/(;;ée%asoo.ru /ffOb%)Ie%Ii
35 PaGora cmiael  TSKECTH,  CHIIBI bubnmmoreka HOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
36 JlaGopatopHas pabota



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

«Onpenenenue pabOThl CUIIBI TPEHUS
IIpY PABHOMEPHOM JIBWJKEHUHU Teja
110 TOPU30HTAIIBHON ITOBEPXHOCTU»

Cas3b SHEPrUuu u  paboThL.

37
[ToreHunanbHas s3Heprus
38 Kunernueckas sneprus. Teopema o bubnmoreka [HOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpAaHEHUs DJHEpPruu B
MEXaHUKe
40 JlaboparopHass pabora «M3ydeHue bubnuoteka [HOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KonebaTenpbHoe JBMJKCHHE M €TO bubnmmoteka HOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
2 Dumprenme <oneGarn bubmiorera LK
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuii ¥ HPYKUHHBIN
MasITHUKU
p | e G Bmoress 10K
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpamenue SHEPIUM pu
MEXaHUYECKUX KOJIeOaHUIX
TOpHas T
46 fgi%ﬂ;eiz;le JacTOTEl U ngsg(())ﬂz bubmorexa HOK
N https://m.edsoo.ru/ff0blaec
KOJIeOaHUH NPYKUHHOTO MasiTHUKA
JlaGopatopnast pabora «IIpoBepka
47 HE3aBUCHMOCTH INepHoa KojeOaHHi bubnuoreka I[HOK
rpy3a, MOJBEHICHHOIO K HHTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Ipy3a»
48 Mexanndeckue BoJHBL CBONMCTBA bubnuorexa LHOK

MEXAaHUYECKUX BOJIH. HpO)IOJ'II)HI)Ie u

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

IOIIEPCUYHBIC BOJTHEBI

49

VYpok-koHpepenus "MexaHnuecKkue
BOJIHBI B TBEPAOM TEe.
CelicMHYECKHUE BOJIHBI"

50

51

52

3BYK. Pacnpoctpanenue u
OTpakKEHHE 3BYKa
Ypok-uccnenosanue "Habmronenue
3aBHCHUMOCTH BBICOTBI 3ByKa OT
4acTOThI"

I'poMKOCTE 3Byka M BBICOTA TOHA.
AKyCTHUECKUI pe30HaHC

53

Ypok-koH(pepernus "YIbTpa3ByKk H
uH(pa3ByK B IpUPOJIE U TeXHUKE"

bubnnoreka HOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJBHOI paboTe
no TemMe "3aKOHbl COXpaHEHHUS.
MexaHn4eckue KoneOaHus ¥ BOJTHbI"

bubnuoreka [HOK
https://m.edsoo.ru/ff0b25f0

55

KonrpomsHas pabora 1o Teme
"3aKOHbI COXPaHEHUS.
Mexanuueckue KojaebaHusi 1 BOJIHBI"

56
57

58

59

60

SHCKTpOMaFHI/ITHOC ITOJIC.
9J'I€KTp0MaFHI/ITHBI€ BOJIHBI

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepeHIus "[lxana
SJICKTPOMArHuTHBIX BOJIH.

Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX
BOJIH JJII COTOBOI cBs3H"

Ypok-uccrnenopanue "N3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITEHOTO TennedoHa"

Pemienne 3amau Ha omnpeaeneHue

YaCTOThI u JUTUHBI
3JIEKTPOMArHUTHON BOJIHBI

bubnuoreka HOK
https://m.edsoo.ru/ffOb2abe

bubnnoreka [HOK
https://m.edsoo.ru/ffOb2fe6

bubnmoreka HOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHasE MpUpoOa CBETA.

61 CkopocThb cBeTa BonHOBEIE bubamotexa HOK
. ' https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
o | Moo oo, Tomormaeine T
' https://m.edsoo.ru/ff0b3658
Counna u JIyHbl
63 Pewenne sa ma mpiienonne Bubmoresa _LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUS CBETa
64 IIpenomnenue CBeTa. 3aKkoH bubnuoreka HOK
peIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[lonmHoe BHyTpeHHee  OTpakKeHHUE
65 cBera. lcmonb3oBaHHE — IIOJIHOTO bubnuoreka [HOK
BHYTPEHHETO OTpaXXCHUS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlabGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH  yria
66 NPEJIOMIICHUSI CBETOBOTO Jy4a OT
yria nmajeHus Ha rpaHuue "BO3IyX-
crexsio""
VYpok-koHpepeH s
"Hcnonb3oBanue TOJIHOTO
67 BHYTPEHHETO OTpPaKEHUS:
CBETOBOJBbI, OTITUKOBOJIOKOHHAS
CBsI3b"
bubnnoreka [HOK
68 JIunzel. OnTryeckas cusia JUH3BI https://m.eds00.ru/ffob3f2c
69 [TocTpoeHre N300paKeHHI B JTMH3AX bubmotexa HOK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHas paborta
70 "Onpenenenue ¢doxycHOro bubnuoreka I[HOK

pacCTossHuA U ONTHYECKOH CHIIBI
cobuparonient JuH3b1"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koupepennus  "Onrtuueckue 1 bubnuoTeka LHOK
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'maz kak onTuyeckas CHCTEMA. 1 bubnuoreka [HOK
3peHue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepeHus "Jled ekt 1
3peHusi. Kak coxpanuts 3peHue"

Paznoxenue 6e10ro cBeTa B CIIEKTP.

74 OnbIThI HeroTona. Cnoxenue 1 bubnuoreka HOK
CIIEKTPaJbHBIX LBETOB. Jlucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OMBITHL MO

| Do Suoro s ey | Bucmors 1ok

https://m.edsoo.ru/ff0cOe2a
opy  uX  HaOloJeHuu  depes
1IBETOBbIE QUIBTPHI"
YpoK-IIpaKTUKyM "BonHoBbIe

76 CBOIICTBa CBeTa: JIACTICPCHS, 1
uHTepdepeHus u qudpaxuus"

77 Oneitel Pesepdopna u mnanerapHas 1 bubnuoteka [HOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 Iloctynater bopa. Mopgens aroma 1
bopa

29 arowon. Koawm Tmeirme 1 bubmioresa 110K

: ' https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 Ypox-nipakTUKyM "HaGmnronenue 1 bubnuoteka [HOK
CIEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BHUJIBI 1 bubmorexa HOK

https://m.edsoo0.ru/ff0c1672

82 Crpoenue aTOMHOTIO sapa. 1 bubnnoreka HOK
HyxksioHHast MOieNb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE MIpEBpAICHHS. 1 bubnuoreka I[HOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

N3oTonbl https://m.edsoo.ru/ffOclal4

84 Pentenue 3a71a4 o TEME: 1 bubanoreka HOK
"PammoakTHBHbIC IpeBpaIieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana 1

86 3;’;2;‘2;3;11’;};? - U3ITy9CHHS B 1 Brbmioreia HOK

" https://m.edsoo.ru/ff0c2126
pUpoJIe, MEAUIIMHE, TEXHUKE

87 ?(f[)f}:l));{lf;lemﬂ pea;(:;ﬂl/;OBoro%KOHi 1 bubmmorexa HOK

https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 OHeprusi CBS3M AaTOMHBIX  sJEp. 1 bubnuoreka HOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenne 3amau mo teme "SnepHbie 1
peakun"

90 Peakuyn cuHTE3a W neNeHUS A1Ep. 1 bubnuoreka LHOK
Ucrounnku sHepruu CoHIla U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepeHuus "AnepHast

91 JHEPIEeTUKA. I[efICTBI/I;I 1
paIuOaKTUBHBIX  W3JIYYCHHH  Ha
JKUBBIE OpraHU3MbI"

[TonroroBka K KOHTPOJBHOU paboTe

92 no Teme "DJIEKTPOMarHuTHOE TOJIeE. 1 bubnuoreka [HOK
DJeKTpOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic sBICHHS"

Kontponbnas pabota mo Teme

93 "DIeKTpOMarHuTHOE noJje. 1
DNEeKTpOMarHuTHbIE BOJIHBI.
KBanToBbie siBneHus"

[ToBTOpEeHN HUE.

94 H26o;§§op§;le pa60TLIO6nOo6mKeypci/ 1 bubmorexa LOK
" . " https://m.edsoo.ru/ff0c245a

BzaumopeiicTBue Ten

95 [ToBTopenne, o6o0menue. Pemenne 1 bubnuoreka I[HOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyeTHhIX M KAueCTBEHHBIX 3a/1a4
no teme "TernsoBsie mporecch”

[ToBropenue, ob6oOmenue. Pemenue

https://m.edsoo.ru/ff0c2572

96 pacyeTHbIX M KA4eCTBEHHBIX 3aja4 1 bubanoreka HOK
10 TEME "KI1J TEILIOBBIX https://m.edsoo.ru/ff0c2a22
nsurareiaen"

97 pacecmi n xascemonn soe 1 Bu6maozexs LOK
P N I,[, https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoyctaHoBOK

08 aboparopme paGorss o Kypey 1 ) BuGmorera LIOK
i patop P a ypey https://m.edsoo.ru/ffO0c2c52
CBETOBBIC SIBJICHUS

o | momopems, doodume P | oo 110K

" https://m.edsoo.ru/ffOc2d6a
COXPaHCHHUS B MEXAHHUKE
II . P
100 revcrom o rewe Korctums n 1 BuGmorera LIOK
" https://m.edsoo.ru/ffO0c2e82
BOJTHBI
o | g, s, b bioros oK
" https://m.edso00.ru/ff0c3044
SIBJICHUSI
[ToBTOpenue, o6oOmenue. Pabora c

102 Tekctamu 10 Teme "KBaHToBas wu 1
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB TIIO 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

ITPOBEPAEMBIE HPEJIMETHBIE PE3YJIbTATBI OCBOEHU S OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mnpeAMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OINMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SBICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3MUECKUX SBICHUMN

1.4

1.5

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUYCCKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, WX
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIME JIAHHYIHO  (PU3MUYECKYI0 BEIUYMHY C  JAPYTUMH
BEIIMYMHAMHU, CTPOUTh  TpapUKHd  HM3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKHe SBICHUS M TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allUChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHHE

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMd MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh INPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHne w3 1 — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

pemath pacy€THbie 3a1aund B 1 — 2 JneHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBAIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJladyd  3alliChIBaTh KPATKOE YCIOBHUE, IMOJICTaBIISATh
buznueckre BENUYMUHBI B POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOAUTD
CIIpaBOYHBIC JaHHBIC, HEOOXOAUMBIE ISl pelIeHUs 3a7a4, OICHUBATh
PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUIUHBI

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIU
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS  BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pa3iudyarb |
WHTEPIPETHPOBATh TOJYYCHHBIM PE3yJbTaT, HAXOJIWTh OIMHOKU B
XO0JI€ OTIBITA, JIENATh BBIBOJIBI 110 €r0 PE3yJbTaTam

1.9

NPOBOANUTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMymUpoBaTb  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0 ONbITa U (POPMYIMPOBATH BHIBOIBI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOTOBBIX H
M (ppoBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUS NMPHOOPOB C Yy4ETOM
3aJJaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI




1.11

MPOBOJIUTH  WCCJICJOBAHME  3aBUCHUMOCTH  OJHOH  (DU3HYECKOU
BCJIMYUHBI OT I[perfI C HCIIOJIB30BaHUCM HpSIMBIX H3MepeHHﬁ,
Y4acTBOBaTh B IUIAHHUPOBAHUM YYE€OHOTO HCCIICIOBAaHMS, COOMPATH
YCTaHOBKY U BBIIIOIHATE U3MEPEHUS, CIEAYS IIPEITI0KEHHOMY IUIaHY,
(UKCUPOBAaTh PE3YNIbTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3UUECKHUX
BCJIMYHUH B BUJIC HpeIUIO)KeHHBIX T216JII/H_[ 148 I‘pa(i)I/IKOB, JcJIaTb BBIBOJbI
10 pe3yIbTaTaM UCCIICTOBAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBITOJHEHUN MU3MEPEHH COOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TmpH  pabore ¢
1a060paTOPHBIM 000PYIOBaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPHUHILMIIBI JECUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX OINMCaHUS,
UCIOJB3YSl 3HAHUS O CBOMCTBaX  (UBHYECKUX  SABJICHUH WU
Heo0Xo1uMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

NPUBOJUTH TMPHUMEPbl (HAXOAUTh HH(DOpPMANMIO O MpPUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU i1 obOecriedeHHsi O€30MacHOCTH TPU  OOpamieHuu ¢
npruOopaMy U TEXHUYECKUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEICHUS B OKpPYIKAIOIIEH cpejie

OCYIIECTBIISATh OTOOpP MCTOYHHMKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHMKOB
BBIJIENIATE MH(YOPMALIUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

UCIIOJIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONOMYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VIHTepHeT, BIaJeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOpMaIUH
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOrO
CoJlep’KaHus, B TOM YHCIE MyOJUYHO JiejaTh KpaTKue COOOIICHHS O
pe3yibTaTax IPOEKTOB WM YYeOHBIX MHCCIEJOBAHUH, NPU ITOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUHHBIN ammapar Kypca
(U3uKH, COMPOBOXK/IAThH BHICTYILUICHUE ITPE3eHTAIIUEH

1.19

MIPY BHITIOTHEHUH YUEOHBIX MPOEKTOB U MCCIEIOBAHUN pactpeeNsaTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMH 3aJ[a4aMH,
CIeUTh 32 BBHIMIOJHEHHWEM IIJIaHa JEHCTBUHM, aJleKBaTHO OIICHUBATH
COOCTBEHHBI BKJIAJ B JEATENBbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICICTBHE, YUUTHIBAS MHEHHE
OKPYXaIOIINX




8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble mpeaMeTHbIE pe3yJabTaTbl OCBOEHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIB30BaTh IMOHATHA

pa3jindaTrb SABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JaHHOC (bl/ISI/I‘leCKOG SABJICHUC

1.3

14

1.5

1.6

1.7

1.8

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 3a/1ady B Y4eOHYIO, BBIIEIATH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SIBICHUN

ONKCHIBATh H3YYCHHBIC CBOHCTBA TeN W (DHU3UYECKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYWHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUI  CMBICI  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKHd  H3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOICTBa Telsl, (PU3UYECKHE SBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKECHHE

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelleHHs 3a/lauyd, BbIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJy4eHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU
JTAHHBIMU

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIA
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEOBAHUS, BHIICIATh
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E€1aTh BBIBOIbI

1.9

MPOBOANTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, CcOoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUS, ONUCHIBATh XOJ] ONbITA U (POPMYITHPOBATH BBIBOBI

1.10

BBINIOJIHATh MPSIMbIE HM3MEPEHUS C MCIIOJIb30BAaHUEM AHAIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI
MU3MEpEHUi ¢ yuE€TOM 3a/1aHHOM a0COIIOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (PU3UUYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM TMPSIMBIX HU3MEPEHUM:
IUTAHUPOBATh HCCIIEJOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH




U3MEpEeHUs, CcleAysd MpeajoKeHHOMY  IUlaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUJE TaOJUIl U TPapUKOB,
JlefaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

IPOBOJIUTh  KOCBEHHblE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

XapakTepu3oBaTh IMPUHLUIBI JAEHCTBHS H3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX OIMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOauMble
¢duznyecKrue 3aKOHOMEPHOCTH

paCHO3HaBaTI) HpOCTI)Ie TCXHUYCCKHC yCTpOﬁCTBa nu I/ISMepI/ITeJII)HI)Ie
npuOOphI IO cXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMbI
ANEKTPUYECKUX IEeNed C TMOCIAEHOBATEIbHbIM W NapauIeIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3iuyas yCJIOBHbIE O0003HAYCHUS
AJIEMEHTOB JJICKTPUUYECKUX LIENEH

NPUBOAUTE TPHUMEPHl (HaXOauTh HWH(MOpPMAIMIO O MpUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU I oOecriedeHus: O€30MacHOCTH TIpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 310POBbs U
COOJIOZICHHSI HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKpYKaIoIel cpene

1.17

1.18

1.19

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NUECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLIEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEJIOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM Y4E€OHBIX 3a/JaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi HH(GOPMALMU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHBMEHHBIC U KPATKUE YCTHBIC COOOIICHMSI,
0000mas WHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHU3UUIECKOTO
COJICpP)KaHUs, B TOM YHUCIIC NYOJIMYHO TPEICTABIATh PE3yIbTaThI
MPOEKTHON WM HCCIENOBAaTeNbCKON JIEATEeIbHOCTH, TMPU OTOM
rPaMOTHO HCIIOJb30BAaTh HM3YyYEHHBIM ITOHATUWHBIM ammapar Kypca
(bU3HUKH, COMPOBOXKIATH BBICTYIJICHUE MPE3CHTAIUEH

1.20

IIPYU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIIENOBAaHUN (PU3NUECKUX
MPOIIECCOB PACHpPEeNITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTh 3a BBIIIOJJHCHUEM IIJIaHa
JOEUCTBUIT U KOPPEKTUPOBaThH  €ro, aJeKBaTHO  OIICHHUBATH
COOCTBEHHBI BKJAJ B JIEATEILHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBI/Ie, IMPOSABJIAA T'OTOBHOCTbH
paspemniaTh KOHM)IUKTHI




9 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble mnpeAMeTHbIE Pe3yJbTAThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUSA

pasiiniaTth ABJICHHA II0 OIHMCAHHUIO HX XaPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOEC (l)I/ISI/ILIeCKOC SIBJICHUC

1.3

14

pacrmo3HaBaTh MPOSIBIIEHUE HM3YyYEHHBIX (PU3NYECKUX SBICHUI B
OKpPYKaroIlleM MHpPE, B TOM YHclie (PU3NIECKHE SIBICHUS B IPUPOJIC, IPU
9TOM TMEPEeBOJUTH MPAKTUYECKYIO 3a/Jadyy B Y4eOHYIO0, BBLIEIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) (PU3NICCKUX SIBICHUI

ONKCHIBATh M3yYCHHBIE CBOHCTBA Tel W (U3UYECKHE SIBICHHA,
UCHONb3ysd (U3MYECKHE BEIMYMHBI, NPU OMNUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCHOIB3YyEMBIX BEIMYMH, 0003HAYCHUS
U eAMHUIB! (PU3MYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITMYUH

1.5

1.6

1.7

1.8

1.9

1.10

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS M TMPOIECCHI,
HCIOJIb3ysl M3YyYEHHBIE 3aKOHbI, IPU OTOM JaBaTb CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

OOBSICHATh (PU3NYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE€  CUTyalud  IPaKTHKO-OPUEHTUPOBAHHOIO  XapakKTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2 —
3 JIOTMYEeCKHX WIaroB C MOMOIIBI0 2 — 3 M3Y4YEHHBIX CBOICTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiate pacu€THbIE 3a1aud (ONMparolIyecs Ha cucremMy um3 2 — 3
YpaBHEHMI), HCHOJB3ysd 3aKOHBI U  (OPMYINbI,  CBS3BIBAIOIINE
(Gusnyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YyCJIOBUSA  3aJauu
3allMChIBaTh ~ KPaTKOE  YCIIOBUE, BBIABISATH  HENOCTAOIIHAE WM
M30bITOYHBIE JAHHBIE, BBIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE
JUI pEUICHMs, NPOBOJUTH pacuy€Tbl M OLIEHHWBATH PEATUCTUYHOCTH
MOJIYYEHHOT0 3HAaUeHUs (PU3HMUECKON BEITUUUHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PpEIINTh TPH TOMOIIN
(U3NYEeCKUX METOAOB, WCIONB3YS OMHCAHUE HWCCIEAOBAHMS, BBIACTATH
MPOBEPSIEMOE  TIPETOJIOKEHHUE, OIEHUBATh IMPABWJILHOCTD  TOPSAKA
MPOBEJICHUS]  MCCIENAOBaHUs, JeJaTb  BBIBOJABI, HMHTEPHPETUPOBATDH
pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

NPOBOJIUTH OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SBICHUHA WIH
(u3MYECKUX CBOWCTB TeN: CAMOCTOATEIbHO cOOMpaTh YCTaHOBKY W3
n30bITOYHOrO Habopa 00OpYyIOBaHHWS, OMHUCHIBATH XOJ| OMbITA U €ro
pe3ynbTaThl, GOPMYJIHPOBATh BHIBOJIBI

MIPOBOJIUTH TMPU HEOOXOTMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEIEIIsist
cpeaHee 3HAYCHHE H3MepseMOl BeMMYUHBI ((OKYCHOE paccTOsHHUE
cobuparomeld JTMH3BI), OOOCHOBBIBATH BHIOOpP crmocoba H3MEpEHUs
(M3MepHUTETHHOTO MPUOOPa)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHMH C
WCIOJIb30BAHUEM MPSIMBIX HM3MEPEHHU: IUIAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIbHO  COOMpPAaTh YCTaHOBKY, (PUKCHpPOBATh pPE3yJIbTaThl




1.12

1.13

HOHy‘ICHHOﬁ 3aBHCUMOCTH (bl/ISI/I‘IeCKI/IX BCIIMYUH B BUIC Ta6J'II/II_[I/I
Fpa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM UCCICAOBAHHUA

IMPpOBOAUTE KOCBCHHBIC U3MCPCHUSA (bI/ISI/I‘IeCKI/IX BCJIMYUH: IJIaHUPOBATH
U3MEpEHUs, COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJHSATD
HU3MEPCHUA, CICAYA HpCHHO)KCHHOfI HHCTPYKIUH, BBIYUCIIATH 3HAUCHUC
BEIMYMHBl M AHAJIU3UPOBATh IIOJIyYEHHBIE PE3YJIbTaThl € Y4ETOM
3aIaHHOU MTOTPEIIHOCTH U3MEPEHUN

coOimomaTh TpaBWiIa TEXHUKH O€30macHOCTH MmpH  pabore ¢
J1a00paTOPHBIM 000PYIOBAHUEM

1.14

1.15

pa3nuyaTth OCHOBHBIC INPU3HAKU HM3YYEHHBIX (U3NYECKUX MOJAETEH:
MaTepHalbHas TOYKa, a0CONIOTHO TBEPAOE TEJIO, TOYCUHBIH MCTOUHUK
CBEeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJI€Ib aTOMHOTO s1pa

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMUCTB C ONOPOM HA UX ONMCAHMSA, UCIOJb3Ys 3HAHUSA
0 CBOWCTBaX (IM3MYECKHX SBJICHUH M HEOOXOIUMBbIE (PHU3UIECKUE
3aKOHOMEPHOCTHU

1.16

1.17

1.18

HCIIONB30BAaTh  CXEMBl M CXEMAaTH4YHBIE PUCYHKHM  H3y4YEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB u
TE€XHOJOTMYECKUX MPOLECCOB IMpPU PEUICHUH Y4eOHO-NPAKTUYECKUX
3aJa4, ONTUYECKUE CXEMbl Ul MOCTPOEHHs M300pa)KeHUH B IIOCKOM
3epKajie 1 coduparouieit JuH3e

NPUBOJUTh TOpuUMEphl  (HaXoAWTh HHGOpPMALKIO O HIpUMeEpax)
MPAKTUYECKOIO HCHOJIb30BAHUS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOU
KHU3HU 11 obecriedeHust 0e3011acHOCTU MU 0OpallleHnH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOICTBAMHU, COXpAaHEHMs 3/10pOBbsI M COOJIOJCHHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’Kalollel cpefie

OCYILECTBIATh MOUCK MH(pOpMaluu (pU3NYECKOTO COAEpKAHUS B CETH
HHTepHeT, caMOoCTOATENIbHO (GOPMYIIUPYSI HOUCKOBBIN 3aIIpOC, HAXOJUTh
MyTU OIpEAETeHUs] JOCTOBEPHOCTH MOJyYeHHOM uHPOpManuu Ha
OCHOBE UMEIOIIMXCS 3HAHUN U IONIOJHUTEIBHBIX HCTOYHUKOB

1.19

UCTOJb30BaTh MNpPU  BBIMOJIHEHUM  Y4eOHBIX  3aJaHUl  Hay4dHO-
MOMYJISIPHYIO JINTEpPaTypy (U3UYECKOTO COAEpkKaHMs, CIPABOYHBIE
Marepuainbl, pecypcsl cetd  VHTepHer;  BiuaAeTb  NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(pOpManuu U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE NMUChMEHHbBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uHpOpMAlUK U3 HECKOJbKUX HCTOYHHKOB (DPU3NYECKOTO COJEpKaHMS,
myOJIM4HO MIPEACTABIIATH pe3ynbTaThl MIPOEKTHOMN W
HCCIIEA0BATENIBCKOM NEATEIIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh
M3YYCHHBI TOHATUHHBIA ammapar HM3y4aemoro pasfena (Qusukd u
COIIPOBOKAATh BBICTYIICHHE Ipe3eHTaluel ¢ yuéToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB

1.21

IIpU BBINIOJTHEHUH Y4YEOHBIX MPOEKTOB U HCCIEIOBAaHUN (PU3NYECKHUX
MIPOIIECCOB PACHPENEIATh OOA3aHHOCTH B TPYINIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 33/1a4aMU, CJIEANTh 33 BBIIOJIHEHUEM IIJIaHA JEHCTBUU
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OILIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeSATEIbHOCTh TPYIIIBI, BBICTpPanBaTh KOMMYHHKaTUBHOE
B3aMMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOHPIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMbIe 3JIEMEHTHI COEP:KAHUSA
pa3jena | JieMeHTa
®U3UKA U EE POJIb B IO3HAHUU OKPY)XXAIOIIIETO MUPA
Ou3uka — Hayka o mnpupojge. SBineHus npuponbl. DPuznyeckue
1.1 SIBJIICHUSI: MEXaHWYECKHE, TEIIOBBIC, JJCKTPHUUECKHE, MarHUTHBIC,
CBETOBBIE, 3BYKOBBIE
Ousnyeckue BeNUUMHBL. V3mepeHue  (PuU3MUECKHX  BEIUYUH.
1.2 ®usnueckue npudopsl. [lorpemHocTs n3MepeHuit. MexayHapoaHas
CUCTEMa eANHHII
EctecTBeHHOHAy4YHBI METOJ TMO3HAHMS: HAOIIOJEHHE, MOCTAaHOBKA
1 1.3 HAay4yHOTO BOMPOCA, BBIIBIKEHUE THIIOTE3, OKCIECPHUMEHT II0
MIPOBEPKE THIOTE3, 00BSICHEHHE HA0II01aeMOT0 SIBJICHUS
1.4 Onucanne PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue pabOTHI:
N3mepenue paccTossHUAMN.
15 N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Omnpenenenre pa3sMepoB MaJIbIX TEl.
N3mepenue TemnepaTypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U
JaTYNKA TEMIIEPATYPhI
ITEPBOHAYAJIbHBIE CBEJIEHM S O CTPOEHUU BEHIECTBA
21 CrpoeHre BemecTBa: aTOMbl M MOJICKYJIBI, UX pa3Mmepbl. OIBITHI,
' JTOKa3bIBAIONINE TUCKPETHOE CTPOCHUE BEIIeCTBA
29 JIBumkenue yacTtull BemectBa. CBs3b CKOPOCTH ABMXKEHUS YACTHI] C
' temneparypoil. bpoynoBckoe nBuxenue, nuddysus
2.3 B3anmoielicTBHE YaCTHI BEIIECTBA: TPUTSHKEHUE M OTTATKHBAHHE
ArperaTtHple COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTCH U
24 TBEPABIX (KPUCTAJUITMUECKUX) Tel. B3aMOCBs3b MEXIy CBOMCTBaAMU
2 ' BEIICCTB B PAa3HBIX AarperaTHbIX COCTOSHUAX W HUX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCoOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
Ornenka auaMeTpa aroMa METOJIOM pPSIOB (C HCIOJIb30BaHUEM
26 ¢dororpaduii).
' OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
OneITbl 1O  OOHAPY)KEHUIO  JOEHCTBUS CHII  MOJICKYJISIPHOTO
TIPUTSDKCHUS
JBWXEHUE 1 BSAUMOJENCTBUE TEJI
31 Mexanudyeckoe JBWKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE
' JBUKCHHUEC
3 32 Cxopoctb. CpenHsii CKOPOCTb NPU HEPABHOMEPHOM JBH)KEHHUU.
' Pacu€t nmyTy 1 BpeMEHU ABUKECHUS
SlBnenne wuHepnuu. 3aKOH WHEpUUH. B3aumoneicTBHe Ten Kak
3.3 IIpUYMHA HM3MEHEHMsI CKOPOCTH IBMXKEHMs Tesl. Macca kak Mmepa
WHEPTHOCTH Teja




IInoTHOCTE BCIIIECTBA. CBs13b INIOTHOCTH C KOJIMYECTBOM MOJICKYI B

3.4 N
eanHuIe 00bEMA BEIIECTBA
3.5 Cuna Kak XapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue CHIIbI C TMOMOIIBIO
' JIMHAMOMETpa
37 SBnenue TAroreHus U cuia TsokecTH. Cuia TSHKECTH Ha JIPYTHX
' miaHerax. Bec Tesma. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJIb)KEHUS M TpeHHE NOKos. TpeHue B
' MPUPOJIE U TEXHUKE
39 CrnoxeHue  Cuj,  HaOpaBJICHHBIX IO  OJHOW  IPSMOM.
' PaBHOelicTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
Omnpenenenue CKOPOCTH pPAaBHOMEPHOro MABMKEHHs (IIapuka B
KHUJKOCTH, MOJENIU 3JIEKTPUYECKOr0 aBTOMOOWIA M Tak Jajee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuka
3.10 110 HAKJIOHHOM IIOCKOCTH. OmpeenieHne MIOTHOCTH TBEPIOTO Tea.
OnbIThI, JEMOHCTPUPYIOIIINE 3aBHCHUMOCTh pacTsKeHus
(medbopmanuu) TPYKUHBI OT TMPWIOKCHHOH CHIBL.  OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHHUS OT Beca
TeJa M XapakTepa CONMPUKACAIONTUXCS TOBEPXHOCTEH
du3nYecKre SBJICHUS B IPUPOC: MPUMEPHI TBIKCHUS C PA3TUIHBIMU
3.11 CKOpOCTSIMH B KMBOH U HEKUBOW MPUPOJE, IEHCTBUE CUIIBI TPEHUS B
TIPUPOJIC Y TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: ITMHAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEN 11 TA30B

Hasnenue TBEpAoro tena. CrocoObl YMEHBUIEHHS U YBEJIUYCHHS

4.1
JIABJICHUS
492 JlaBnenue ra3a. 3aBUCHUMOCTb JaBJI€HHMA ra3za oOT 00bEMa,
' TEMIIEpaTyphl
43 [lepenaua naBneHust TBEPABIMU TEJIaMH, >KUJIKOCTSIMH M Tra3aMu.
' 3akoH [lackans. [TneBMaTHueckue MavHbl
44 3aBUCHMOCTH JaBIIEHUS KHUAKOCTU OT TIIyOUHBI. ['mapocrarnyeckuit
' napagokc. CooOmraronuecs: cocybl. [ napaBimndeckue MexaHu3Mbl
Atmochepa 3emnum u  atmocepHoe naBieHue. [IpuduHbI
45 CYIIECTBOBaHUS BO3AYIIHOW 00oyouku 3emiu. OnsiT Toppuyeniu.
' 3aBUCUMOCTh aTMOC(EPHOT0 JaBJICHUS OT BBICOTHI HAJ YPOBHEM
Mops
46 W3mepenue armocdepHoro napneHus. [Ipubopsl Uit u3MepeHHs
' aTMOC(EpHOTO TaBJICHHS
47 JlelicTBMe KUIKOCTM M Tra3a Ha TOTPYXKEHHOE B HHUX TeJO.
' BrrtankuBatomas (apxuMenoBa) cuiia. 3akoH Apxumena
4.8 [1naBanue ten. Bo3nyxomnnaBanue
[IpakTuyeckue pabOTHI:
49 HccnenoBanme 3aBUCUMOCTM Beca Telda B Bojge OT 0OBEMa

NOTPYKEHHOW B JKMAKOCTH  vacTw  Tena.  OmnpexneneHue
BBITAJIKUBAIOLIECH CHJIBI, JACHCTBYIONIEH HA TEJIO0, MOTPYKEHHOE B




KUOKOCTb. IIpoBepka HE3aBUCHMMOCTH BBITAIKHWBAIOLIEH CHIIBI,
JNEUCTBYIOIIEH HaA TeJNO B JKHUJIKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  BBITAJIKHUBAIOUIEH  CHJIBI,
JCUCTBYIONIEH Ha TENO B JKHUIKOCTH, OT 00BEMa MOTpYXEHHOW B
KUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH XUAKOCTH. KoHCTpynpoBanue
apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOAKM M OIpEJEIeHuE €€
rpy30M0AbEMHOCTH
410 Ouznyeckue SBICHUS B IPUPOJIE: BIUSHIE aTMOC(HEPHOTO J1aBICHUS
' Ha )KMBOW OPTaHW3M, IIABAaHUE PIO
TexHu4yeckue YCTpOHCTBA: COOOMIAIOIIMECS COCYABI, YCTPOHCTBO
411 BOJIOTIPOBO/IA, THAPABIMYECKUN Mpecc, MaHOMETp, Oapomerp,
BBICOTOMED, OPIIHEBON HACOC, apEOMETP
PABOTA, MOIIHOCTb, SHEPT U
51 Mexannueckas pabora
5.2 Mexannyeckast MOITHOCTb
53 [IpocTeie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAS TUIOCKOCTb.
' [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
55 «3omoToe npaBuio» MexaHuku. Koadduument nonaeznoro neicTBus
' MeXaHu3MOB. [IpocThIe MEXaHU3MBI B OBITY M TCXHUKE
5.6 [loTeHnumanpHas 3HEPTUU TeJa, HOJHATOro HaJ 3eMIEn
5 5.7 Kunernueckas sHeprus
58 [Tonnast mexaHuuyeckas SHEpPrusi. 3aKOH M3MEHEHUSI U COXPAHCHHS
' MEXaHUYECKON IHEPTrUn
[IpakTudeckue pabOTHI:
Omnpenenenne paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM ABMXKEHUU
5.9 Tela MO TOPU30HTAIbHOW MOBEpXHOCTH. VccrnenoBanue ycnoBuit
paBHOBecust poryara. M3mepenne KIIJ[ HakIOHHOM IUIOCKOCTH.
N3yueHune 3akoHa COXpaHEHUs] MEXaHUYECKOM YHEPTruun
5.10 du3nyuecKue sIBJICHUS B IPUPOJIE: PhIUary B TeJle YEJIIOBEKa
511 TexHuueckue yCTpOMCTBA: pblyar, MOJABWKHBIA M HEIMOJBHXHBIN
' 0JIOKU, HAKJIOHHAS! TJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI COIEPKAHMS
pa3aesia  3jieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHUSI ~ MOJIEKYJISIPHO-KMHETHUYECKOM  TeOpuu
6.1 cTpoeHmsi BemecTBa. Macca u  pa3Mepsl  MOJIEKyNl.  OTBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
6 MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIICCTBA.
' Kpucrannuueckue u aMmoppHbIe Tena
6.3 OOBsicHEeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJ HAa OCHOBE
' ITOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.4 CmaunBaHue U KallWJUISIPHBIC SIBJICHUS




6.5

TennoBoe pacMpeHue U CKaTHe

Temneparypa. CBsi3b TeMIeEpaTypbl CO CKOpPOCTBbIO TEIUIOBOTO

6.6 JBVOKCHUS YaCTHI]
6.7 Buytpennss sHeprusi. CriocoObl M3MEHEHHMsT BHYTPEHHEH SHepruu:
' TeIIonepeiada U CoBepiieHne padboThl
6.8 Bunel Terionepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
6.9 KonuuecTBo TernoTel. Y aenpHas TEII0OEMKOCTD BElIeCTBa
6.10 TennooOMeH u TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajlaHca
6.11 IInaBneHue u OTBEpAEBAHME KPUCTALUIMYECKUX BELIECTB. Y JeNbHAs
TEIUIOTA TJIaBJICHUS
[TapooOpa3oBanue u konnaeHcanus. Ucnapenue. Kunenue. Y nenbHas
6.12 TEIUIOTa MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIIEPATYpPhl KHUIIEHUS OT
aTMoc(hepHOro JaBiIeHHUS
6.13 BrnaxxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0TA CrOPAHUS
6.15 [Mpunuuner  pabotel  TernoBbix aBurareneit  KIIJI  TermoBoro
nBuratens. TernoBbie ABUraTeH U 3alIUTa OKPYKAFOIIEH cpeibl
6.16 3aKOH COXpaHEeHHMsI U MTPEBPAIICHHs SHEPTUU B TEIUIOBBIX MpOIEccax
[TpakTuueckue paboThI:
OnplTel 10 OOHapyXEHHIO  JIEHCTBUS  CHUJ  MOJIEKYJISIPHOTO
HNPUTSKEHUS.
OnpIThl 1O BBIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJMU WU
caxapa.
OmnbITH IO HAOTIOZACHUIO TETUIOBOTO PACHIMPEHHS T'a30B, KHUIKOCTEH
U TBEPABIX TEIL.
Ornpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro
00BbEMa M HarpeBaHMSI WIIH OXJIAXKICHUSI.
6.17 IIpoBepka rumnore3bl JUHEHHOM 3aBUCHUMOCTU JUIMHBI CTOJOWKA
XKHUJIKOCTH B TEPMOMETPHUIECKOH TPyOKe OT TeMIEepaTyphl.
HaGmtonenne u3MeHeHUs BHYTPEHHEM SHEpruM Teila B pe3yibTare
TETUTOTIepeIayi U paOOTHl BHEITHUX CHIT.
HccnenoBanue sBIEHUS TEIUNIOOOMEHA MPH CMEIINBAHUU XOJIOHON U
ropsi4eil BOJBI.
OmnpeneneHre KOJMYECTBA TEMJIOTHl, MOJIYYEHHOTO BOJOW MpHU
TETUIO0OMEHE C HarPeThIM METAILTHYECKUM [IAITHHPOM.
Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCTIapeHusI.
OmnpeneneHre OTHOCUTENFHON BIaXXHOCTH BO3/yXa.
OnpeneneHne yaeapHON TEMIOTHI IUIABJICHMS JIbJIA.
@dusnueckue SBICHHUS B MPHPOJE: TIOBEPXHOCTHOE HATHKCHHE U
6.18 KallWUISIPHBIE SIBICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3TYUCHUE
ConHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, WHesl, CHera.
TexHuueckue yCcTpOHCTBa: KamWUISPhL, MPUMEPHl HCHOJIb30BAHUS
6.19 KPHUCTAIIJIOB, KUJKOCTHBIN TEPMOMETP, JAaTUUK TEMIIEpaTyphbl, TEPMOC,

CHUCTEMa OTOIUICHUsS JOMOB, TUIPOMETPBI, IICHUXPOMETP, I1apoBas
TypOMHa, 1BUTaTENIb BHYTPEHHETO CTOPaHMSI.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHHW A

7.1 OnekTpu3anus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumoeiicTBre 3apsokeHHbIX Tenl. 3akoH KyioHa (3aBUCHMOCTH CHITBI

7.2 B3aMMOJICUCTBUS 3aPSKEHHBIX TEJ OT BEJIMYMHBI 3apSJI0OB U PACCTOSHUS
MEXTy TEJIaMH )
Onektpuueckoe 1mosie. Hanpssk€HHOCTH  3IEKTPUYECKOrO  IMOJIA.

7.3 [IpuHuun cynepno3uiuu 3MEKTPUUYECKUX TMoJjied (Ha KaueCTBEHHOM
YPOBHE)

74 Hocurenu snekTpudeckux 3apsgoB. DJIEMEHTapHBIN 3JIEKTPUUYECKUN
3apsia. Ctpoenue atoma. [IpoOBOAHUKY U JUAIIEKTPUKHU

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

76 DJEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHS IEKTPUUECKOTO TOKA.
WcTouHnKy MOCTOSITHHOTO TOKa

77 JleficTBUSI 3TIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).

' DJIEKTPUYECKUI TOK B JKUJIKOCTSAX U ra3zax

7.8 OnexTpuueckas nenb. Cuia Toka. DIeKTpUIecKoe HapsHKeHUe

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IETbHOE COMMPOTUBICHUE BEIIECTBA

7.10 3akoH OMa a1 yyacTka 1enu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHHUE MPOBOIHUKOB

7.12 PaboTa 1 MOILITHOCTH JIEKTpUUECKOro ToKa. 3akoH Jxoyis — Jlenma

713 DNeKTpUYECKHE LENU W TOTPEOUTENM HIICKTPUYECKOM HSHEPTUH B
obITy. KopoTkoe 3ambikaHue

7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB

715 MarnuTtHoe nojsie. MarauTHoe 1nose 3eMyu U €ro 3Ha4eHUEe IS dKU3HU
Ha 3emiie

716 OneiT Dpcrena. MarHuTHOE MoJie 3IEKTPUUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE
JlelicTBM€ ~ MAarHUTHOTO  TMOJS HAa  TNPOBOJHUK C  TOKOM.

7.17 DNIEKTPOABUTATEIND MTOCTOSIHHOTO TOKA. Ucnons3zoBanue
AJIEKTPOJIBUTATENIEH B TEXHHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

718 OnbiTel Papages. fABIeHUE IEKTPOMArHUTHON MHAYKUIMH. [IpaBuiio
Jlenna

719 OnekrporeHepatop. CrocoObl MONydeHUs 3IEKTPUYECKONW SHEPTHUH.
DIIEKTPOCTAHIINN HA BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHUH
[TpakTueckue paboThI:
OneITEl TIO HAONIONCHUIO DJEKTPHU3AMH TeNl WHAYKIHUEH W TpH
COTIPUKOCHOBEHUH.
UccnenoBanue NneWCTBHS 3JEKTPUUYECKOTO MOJIE HA MPOBOAHUKUA M
JIUDJICKTPUKH.
COopka u mpoBepKa pabOoTHI NEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.

7.20 W3mepenne u peryaupoBaHue CHITBI TOKA.

W3mepenue U peryanpoBaHue HANPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJTBI TOKA, UIYLIETO Yepe3 pe3ucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  JJIEKTPUYECKOTO
COIIPOTHUBJICHUS] NMPOBOAHMUKA OT €r0 JUIMHBI, TUIOIIAAHU MOMEPEYyHOro
CEUeHHUs U MaTepuaa.




IIpoBepka mpaBuiia CIOKEHHSI HANPSOHKEHUH MPHU MOCIEI0BATEIBHOM
COCMHEHUHU JABYX pe3ucTtopoB. lIpoBepka mpaBuna sl CHUIbI TOKa
IpU MapayieIbHOM COEIMHEHUHU pe3ucTopoB. OmpeneneHue paboTh
AJIEKTPUYECKOTO0 TOKa, HAyllero uepe3 pesucrop. OmnpexneneHue
MOIIIHOCTA  3JIEKTPUYECKOTO TOKA, BBIACISIEMOM HAa PpPE3UCTOpE.
UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, WIYLIETO YEpeE3 JIAMIIOUKY,
oT HampsbkeHuss Ha Hel. Omnpenenenne KIIJ[  nHarpeBatens.
HccnenoBanne MarHUTHOTO B3aMMOJECHCTBHS MOCTOSSHHBIX MArHUTOB.
N3yueHne MarHMTHOTO TIOJISI TIOCTOSHHBIX MAarHUTOB IIPU  HUX
00beIMHEHUN 51 pa3zeieHun. Uccnenosanue JIEUCTBUSA
ANEKTPUYECKOTO  TOKAa  HAa  MAarHUTHYW  cTpenky.  OmbITHI,
JIEMOHCTPHUPYIOIIHNE 3aBUCHUMOCTh CHJIbI B3aUMOJACHCTBUS KaTYILIKU C
TOKOM M MAarHuTa OT CWJIbl TOKa M HAINpAaBJICHUS TOKa B KaTYILKE.
N3ydyeHnne nelCTBUS MarHUTHOIO MOJiI HAa NPOBOJHUK C TOKOM.
KonctpynpoBanue ©u  u3yueHue  paboOThl  DIEKTPOJBUTATENS.
N3smepenne KIIJ| snexrpoaBurarenbHol ycTaHOBKH. OTBITHI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMATrHUTHOMN WHIYKIUU:
HCCJICIOBAHUE U3MEHECHUIN 3HAYEHUS U HAIPaBJICHUS WHIYKIHOHHOTO
TOKa

Pusnueckue sBICHUSA B I[PUPOJAE: DJJICKTPUYECKUE SABICHUA B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE II0OJIE

721 3emiu, apeiid moa0CcoB, poJib MATHUTHOTO TOJIS 7S )KU3HU Ha 3eMIe,
MOJIIPHOE CUSIHUE
TexHu4eckne yCTpOMCTBA: DIIEKTPOCKOI, aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYMK AIIEKTPUYECKOM SHEPIHUH, IJIEKTPOOCBETUTEIbHBIE

7.22 puOopHI, HarpeBaTeNbHbIe ANEKTPONPUOOPHI (mpumepsl),
IIEKTPUYECKUE NPETOXPAHUTEIH, DJIEKTPOMArHUT, dJIEKTPOJBUTATED
MIOCTOSIHHOT'O TOKA, TEHEPATOp MOCTOSHHOTO TOKa

9 KJIACC
Kon Kon
pasnena | snemerta IIpoBepsiemblie 3JIEMEHTBI COACP/KAHUSA

MEXAHWYECKUE SABJIEHUA

8.1 Mexannueckoe nBrxeHre. MartepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpPHOE NPSIMOIMHENHOE IBUKEHUE

8.4 HepaBHoMepHOe npsimonuHeiiHOe ABM>KeHNnEe. CpeHsAs 1 MTHOBEHHAs
CKOPOCTh TeJla P HEPABHOMEPHOM JIBHIKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKEHUE

8 8.6 CBob6oaroe majgenue. Ot [amues
PaBHOomepHOe nBHKEeHHME IO OKpykHOocTh. Ilepmony m dacrora

8.7 oOpamenus. JluneiHas u yrioBasi ckopocTu. LleHTpocTpemMurenpHoe
YCKOpEHUe

8.8 ITepsrrit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIUIT CynepIIO3UITUU CUIT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuia TPCHHUA: CHJla TPEHUA CKOJIBXKCHUA, CHUJIa TPEHUS ITIOKO, APYTrUue

8.13
BUJIbI TPCHHUSI
8.14 Cuna TSOKECTH M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHHE
' CBOOOHOTO NMaJCHUS
8.15 JBuxenne mnaner Bokpyr Conuna. IlepBas kocMuyeckasi CKOPOCTb.
' HeBecoMocTs u neperpys3ku
8.16 PaBHOBecue MarepuanbHOil Touku. AOCOIIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEpHOro Tena ¢ 3aKpPEIUVIEHHOM OCBK BpalCHUS.
' MowmenT cuibl. LleHTp TsxecTn
8.18 Hmnynec Tena. MI3menenune ummynsca. UMnynbse cuiiel
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTtuBHOE nBMKEHUE
8.21 Mexanndeckas paboTa U MOITHOCTh
8.22 Pabota cun TshkecTH, ynpyroctu, Tpenus. CBsi3b SHEprUH U paboThl
8.23 [ToreHuuanpHas SHEPTUs TeENAa, NOJIHATOrO HaJl TOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHnuanbHas SHEPTUs CKATON NPYKUHBI
8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU
8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEprun
[TpakTudeckue paboOTHI:
Ornpezenenne CpeIHe CKOPOCTH CKOMBKEHHUST OpyCKa WU JIBHXKCHUS
[IapuKa MO HAKIOHHOW IUIOCKOCTH. OmpelneneHue yCKOpEeHHUs Tena
IIPH PAaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHOH IITOCKOCTH.
HccnenoBanue  3aBUCUMOCTH  TYyTH  OT  BPEMEHH  TPHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka rumoTe3bl: €clU MPU PABHOYCKOPEHHOM JBHKEHHH O€3
8.97 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS KaK PsJl HEYETHBIX YHCEI, TO
' COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKCHHSI OT CHIIBI
HOpManbHOrO JnaBieHus. Ompenenenue KodbduUIMEHTa TpPEeHUs
cKoJibkeHusA. OmnpeneneHue KECTKOCTU TMNpyXKuHblL. OmnpeneneHue
paboThl CHUIBI TPEHUS TP PABHOMEPHOM JIBIKEHUU Tejla 110
TOPU30OHTAIbHOM  moBepxHOocTH. Ompenenenne  pabOTBl  CHIIBI
VIOPYTOCTH MPU MOABEME TPy3a C MCIOIH30BAaHHUEM HETOABHXHOTO U
IMOJABMKHOTO OJIOKOB
dwusndeckue SIBICHUS B MPUPOJC: MPUIMBHI U OTIUBBI, JBHUKCHHE
8.28 wianeT CONHEYHON CHCTEMbI, pPEAKTHBHOE JIBIKEHUE IKHBBIX
OpPTaHU3MOB
8.99 TexHHYECKHE yCTPOWCTBA:  CIUIOMETP, JATYUKH  TIOJOKEHHUS,

pacCTodHnd U YCKOPCHUSA, PAKCTELL

MEXAHNWYECKUE KOJIEFAHHMA 11 BOJIHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHMMA:

9.1 NEepUOoJ, YacToTa, aMIUTUTYa

9.2 MaremaTuueckuii U NpyKMHHBIN MasTHUKU. [IpeBpaiienue sHepruu
pU K0JIeOaTeIbHOM JTBM)KEHUHU

9.3 3aryxatomue Konebanusi. BeiHyxeHnsle konedanus. Pe3onanc




9.4

Mexanundeckue BoJiHbL. CBOMCTBA MeXxaHWYECKUX BOJIH. [IpogonbHbIE
M [OlepeYHble BOJIHBL.  J{IMHAa BOJMHBI M CKOPOCTh €€
pactpocTpaHeHus. MexXaHWYecKMe BOJHBI B TBEPAOM  Tele,
ceiCMHUUYECKHE BOJIHBI

9.5

3ByK. [’ poMKOCTb 1 BbICcOTa 3ByKa. OTpa’keHUE 3ByKa

9.6

WHubpa3ByK U yIbTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

OmpezerneHne 4acTOTbl M IepUoJa KOJIEOaHHH MaTeMaTHYeCKOro
MasITHUKA.

OrmpeziernieHre YacTOThI U MEPUOa KOJIeOaHUH NPYKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH II€pUOJa KOJEOaHUH IOJBEHICHHOTO K
HHUTH Ipy3a OT [UIMHBI HUTHU. VccienoBaHUe 3aBUCHMOCTH IEpUO/a
KoJicOaHWl TPYKMHHOTO MAasTHHKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCHMOCTHU IepHoja KosieObaHuil rpy3a, MOABEIICHHOTO K HHTH,
OT MacChl Ipy3a M KECTKOCTH MPYKUHBI. V3MepeHHe YCKOpEHUs
CBOOOTHOTO MaICHUsI

9.8

Pu3nyecKue SABJICHUSA B NPUPOJE: BOCIPUATHUE 3BYKOB KUBOTHBIMH,
3EMJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IIYHAMH, 3XO0

9.9

TexHUYecKne yCTPOKMCTBA: 3XOJOT, HCIIOJIB30BAaHHUE YIbTPAa3BYKa B
OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

3J'IeKTpOMaFHI/ITHOC IIOJIC. 9JICKTpOMaFHI/ITHLIe BonHBLI. CBONCTBA

10.1 DIIEKTPOMArHUTHBIX BOJTH

10.2 [IIkasia 3JIeKTPOMAarHUTHBIX BOJIH

103 3J‘I€E(TpOMaFHI/ITHa$I npupoga cBera. CkopocTh cBeTa. BoiHOBBEIE
CBOICTBA CBETa

10 [TpakTyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH C  IOMOIIBIO
MOOMIIBHOTO Tene(oHa

105 dusnueckue SBIEHUS B IpHUpoJe: OuoJOrMueckoe JelcTBUE
BUMMOTO, YIBTPadUOIETOBOTO U PEHTTEHOBCKOTO H3ITyUEHHH

10.6 TeXHI/I‘IeCKI:Ie YCTPOKMCTBA: MCIIOJIb30BaHUE AIIEKTPOMArHUTHBIX BOJH
JUISL COTOBOM CBSI3U

CBETOBBIE SABJIEHU A

111 JlyueBas monens cBera. MicTouHMKH cBETa

11.2 ITpsimonuHEITHOE paclIpoCTpaHEHHE CBETA

11.3 Otpaxenue cBera. [110ckoe 3epkano. 3aKOH OTpaKeHHsI CBETa

114 [Tpenomnenue cBera. 3akoH mpejaoMieHus ceera. IloaHoe BHyTpeHHee
OTpaKEHHE CBETa

11 11.5 Jlunza. Xogx nydeli B TuH3e

11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOIA U TeJIeCKOoTa

11.7 I'1a3 xak ontuyeckas cucrema. bim3opykocTs U JaTbHO30PKOCTh

118 Paznoxenune Genoro ceera B cnektp. OmnbiTel HbioToHa. CrioxkeHue
CHEKTPAIbHBIX I1BETOB. /lucnepcus ceta

11.9 [TpakTuyeckue paboOTHI:

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH YyTIJla OTPaXCHHA CBCTOBOI'O Jiyda OT




yria IaJaeHusl.
N3ydyeHne XapakTepUCTUK H300paK€HUs IpeIMeTa B IUIOCKOM
3epKaje.
HccenenoBanue 3aBUCMMOCTH yTIila MPEIOMIICHHs CBETOBOTO Jyda OT
yrja IaJeHusl Ha TPAHULIE «BO31YX — CTEKIIO.
[Tonydenne n300pakeHHit ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenue (POKYCHOro pacCTOSHMSI M ONTHUYECKOM  CHJIbI
coOMparoIIel TUH3HI.
OmnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OneIThl 110 BOCHPUSTHIO LBETA MPEAMETOB IPU UX HAOJIOJIECHUU
yepes [IBETOBbIE (PHIIBTPbI
dusnyeckue sBiacHUs B npupone: 3atMeHus CosHua u JIyHel, nBera
11.10 | Tenm, onTmueckue siBIeHHs B arMmocdepe (1BeT Heba, pedpakmms,
pazyra, MUpax)
1111 TexHuueckue  ycTpoWCTBa:  OYKM, IepucKon, (oToamnmapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
121 OmneiThl Pe3depdpopaa u manerapHas mozenb atoma. Mojenb aroma
' bopa
122 Hcnyckanue u norioueHue csera aromoM. KsanTel. JIuneluaTsle
' CHEKTPBI
12.3 PannoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue aromHoro sapa. HykioHHas Monenb aTOMHOTO sfpa.
' W3oTonb!
12.5 PannoaktuBHble npeBpaieHus. Ilepuoa nonypacnanga aToMHBIX sii€p
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUsS 3apsAOBOIO U MAacCOBOIO
' YHCEN
12.7 DHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12 128 Peakuuu cunteza u nenenus suaep. Mcrounuku sHeprun ConHua u
' 3BE31
12.9 SnepHas oHepreruka. JlecTBUE pPaAMOAKTHBHBIX M3JIyUEHUN Ha
' YKABBIC OPTaHU3MBbI
[TpakTueckue paboThI:
HaGnroneHue CrijloNIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
12.10 | HccnenoBaHue TPEKOB: H3MEPEHNE YHEPTUU YACTHIIBI IO TOPMOZHOMY
nyTH (1o otorpadusm).
W3mepenue paaroakTuBHOro GpoHa
®usnueckue SBICHUS B INPHUPOJE: E€CTECTBEHHBIM pPaJnOaKTHUBHBINA
1211 (GoH, KOCMHUYECKHE Jy4M, DPaJUOAKTUBHOE H3IY4YEHUE MPUPOIHBIX
' MUHEpAJOB, ACHCTBHE paJNOAKTHUBHBIX W3Iy4YEHUH Ha OpPraHu3M
4eJI0BEKa
12.12 TexHuyeckue  yCTpOMCTBA: CIIEKTPOCKOI,  HMHJIWUBHUIYaJIbHBINA
' JIO3UMETP, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOI IMPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBO€HHMSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl 0CHOBHOI0
o01mero oopazosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKU B HAYyYHOU KapTUHE MUPA; CHOPMHUPOBAHHOCTD
0a30BbIX MPEACTABIECHUI O 3aKOHOMEPHOH CBSI3M U II03HABAEMOCTU
SBJICHUA  OpPUPOABI, O PpOJM  BKClepuMeHTa B  (usmke, o
cucreMooOpasymomieil ponu (QU3MKH B Pa3BUTHH ECTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTHH, 00 3BoNOLMU (PU3NYECKUX 3HAHUH M UX POJM B
LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTUHE MHpPA, O BKJIAJIE POCCUHCKUX H
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OObSICHEHHE IPOLIECCOB
OKPYKAIOIIEro MUPa, Pa3BUTUE TEXHUKHU U TEXHOJIOTHI

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJE), O JBUKEHUHU KaK CIocooOe
CYIIIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOCHHS
BEIECTBA, O (PU3WUYCCKOW CYIIHOCTH SIBICHUH TPUPOIBI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE PA3IUYaTh SBICHUS
[0 ONHUCAaHUI0O MX XapaKTEpHbIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHE; YMEHUE PACIO3HABATh
NPOSIBIICHUE HM3YYCHHBIX (PU3MYECKUX SIBICHUH B OKPYXAlOIIEeM MHpE,
BBIJIEJISAS UX CYLIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH IOHSATHHHOTO araapara U1 CHMBOJIMYCCKOTO s3bIKa
(1)I/I3I/IKI/I N HCIIOJIB30BAHHUEC HUX IJId PCIICHHA y‘-I€6HI>IX 3a1a4; YMCHHUC
XapaKTCpPU30BaTb CBOMCTBaA TCI, q)HSI/I‘{eCKI/Ie SABJICHUSA W IIPOLECCCHI,
HCIIOJIb3YA q)YHHaMeHTaHI)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHHe ONMuChIBaTh W3YYEHHBIE CBOWCTBA Tel U (U3UYECKUE SIBICHHUSA,
UCTIONB3Ys (PU3UUECKUE BETUIHHBI

Brnanenne ocHOBaMU METOJIOB HAYYHOT'O MO3HAHUS € YYETOM COOIIOACHUS
npaBui 6€30MacHOro Tpyia: HaboIeHHe (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSITEIbHO COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JTAaHHOTO Habopa 000pyIOBaHMS IO MHCTPYKIUH, OMUCHIBATH XOJ] ONbITA U
3aMUChIBaTh €T0 PE3yNIbTaThl, (HOPMYINPOBATH BHIBOJIBI;

NPOBE/ICHUE MNPSAMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEJIMYMH:
YMEHHME  IUIAHUPOBAaTh  M3MEPEHHUs,  CaMOCTOSITENIbHO  coOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY I10 HMHCTPYKLHHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAIU3UPOBATh MOJIyUEHHBIE PE3YIbTAaThl C YUIETOM 3a/laHHOM
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIpOBEJICHHE HECJIOKHBIX AKCMEPUMEHTATbHbBIX HCCIJIETOBaHMI;
CaMOCTOSITENIFHO cOOMpPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY M MPOBOIMTH
HCCJIEIOBAaHUE N0 MHCTPYKIMH, MPEJICTaBISITh MOJy4YE€HHbIE 3aBUCHMOCTH
¢u3nueckux BENMMYMH B BHJAE Tabaui ©  rpaduKoOB, YYHUTHIBATH
MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YJITaTaM MUCCIEIOBAHUS

[TonnMaHue XapaKkTepHBIX CBOMCTB (PU3MYECKUX MOJENEH (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPIOE TENI0, MOJEIH CTPOCHHSI Ta30B, KUIKOCTCH H
TBEPABIX TeJ, IUIAHETapHAsk MOJIENIb aToMa, HYKJIOHHAs MOJieJb aTOMHOTO
A1pa) U yMEHUE IPUMEHSATh UX JJIs1 00BbsCHEHHS (PU3NYECKUX MPOLIECCOB

YMmenne oObSCHITh (pu3nYecKHe MPOLECChl M CBOMCTBA TEll, B TOM YHCIIE U




B KOHTEKCTE€ CHUTyallui MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABJIATh NPUUYUHHO-CJICICTBEHHBIE CBSI3U U CTPOUTH
00BsICHEHHE C OIMOpPOH Ha HM3yuyeHHBIE CBOWCTBA (HM3MUECKUX SIBICHHIA,
(bu3HUeCcKre 3aKOHBI, 3aKOHOMEPHOCTH M MOJICTTN

YMenue pemath pacu€THble 3a1auu (Ha 0a3e 2 — 3 ypaBHEHUI), UCIIONIb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3NYECKUE BETUYHHbBI, B YACTHOCTH,
3alMUCbIBATh KPAaTKOC YCJIIOBUC 3aJavd, BBIABJIATH HCAOCTAIOIIHC NAHHBIC,
BbIOUpaTh 3aKOHBI U (OpPMyJbI, HEOOXOAMMbIE [Uid €€ pelIeHHUs,
HCIIOJIB30BAaTh CHPABOYHBIC IOAaHHBIC, IMPOBOIWTDH paC‘-IéTBI U OLICHUBATHb
PEATUCTUYHOCTD MOJTYYSHHOTO 3HaYeHHs (PU3NUECKON BEIMYUHBI, YMEHHE
OTIPECNATh Pa3MEPHOCTh (DU3MYECKONW BETUYUHBI, TOJIYYCHHOH TMIpH
pELIeHUH 3aJa41

10

YMeHHEe XapaKTepu30BaTh NMPUHLUIIBI JCHCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4YHCJE OBITOBBIX MPHOOPOB, W MPOMBIIIICHHBIX TEXHOJOTHYECKUX
IPOLIECCOB IO UX ONUCAHUIO, UCIIOJb3Ys 3HAHUSA O CBOMCTBAX (U3NYECKUX
SIBJICHUI U HEOOXOMMBbIe (PU3MYECKHEe 3aKOHOMEPHOCTH

YMeHue UCIOob30BaTh 3HAHUS O (DU3MUECKUX SBICHHUSX B TOBCEIHEBHOM
KU3HU Il oOecriedueHuss 0e30MMacHOCTH TMpU OOpalleHUH C OBITOBBIMHU
npubopaMi W TEXHUYECKHUMH YCTPONCTBAMH, COXpPAaHEHHUS 3I0POBbS H
COOJIFOJICHHSI HOPM 3KOJOTMYECKOTO TIOBEJCHUS B OKpYIXKAroOIIeH cpeje;
MOHMMAaHUE HEOOXOJUMOCTH TPUMEHEHHUS JOCTH)KCHHA (QHU3UKA U
TEXHOJIOTHH JIJISl pAlldOHAIBLHOTO MIPHPOI0IOIb30BAHMUS

11

OnplT  mOMCKa, MpeoOpa3oBaHUsl M MPEACTaBICHUS HHPOpPMAIUU
¢u3nueckoro  cofepKaHus € UCHOJb30BAHHEM  HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLEHUBATh JOCTOBEPHOCTb
NOJYy4eHHOM MHpOpPMalMd Ha OCHOBE HMEIOIUXCA 3HaHUH U
JTOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHUE HCIIOJIb30BATh NPU BHIIOJHEHUH
y4eOHbIX 3aJaHUi HAY4YHO-TIONYJSIPHYIO JIUTEpaTypy (HU3UUECKOro
COJlep’KaHus, CIpaBOYHBIE MaTepuaibl, pecypcbl cetu HWHTepHerT;
BJaJieHHe 0a30BBIMH HaBBIKAMHU NpeoOpa3zoBaHus MH(OpMAIMM U3 OJHOU
3HAaKOBOM CHCTEMbl B JpPYIyl; YMEHHE co3AaBaTb COOCTBEHHBIE
NUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE MH(POpPMALUU U3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBIX HA OI'2 110

OU3UKE
Kona IIpoBepsieMblii 3JIEMEHT COJlEPKAHUS
1 MEXAHUWYECKUE SIBJIEHUA
11 Mexannueckoe — aBwkeHue.  MarepuanbHas — Touka.  Cucrema  orcuéra.
OTHOCHUTENBLHOCTD ABHUKCHUSA
19 PaBHOMepHOEe M HepaBHOMepHOe nBHWkeHue. CpenHss ckopocTb. Dopmyna s

BBIYHCIICHUS CPeHEH ckopocTH: V = S/t

PaBHOMEpHOE NpPSAMOJIMHENHOE IBUKCHHME. 3aBHCHUMOCTb KOOPAMHATBHI Tejla OT
BPEMEHH B Cily4ae PaBHOMEPHOTI'O IPSIMOJIMHEUHOIO JIBUKEHHUS:

13 x(t)=x,+vt

Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPCMCHHU JJIA IIPOCKIHMU CKOPOCTH, IIPOCKIUHU
NnepeMCICHUs, ITYyTH, KOOPAWHATHI ITPU PAaBHOMCPHOM HpﬂMOHHHCﬁHOM JABUXKCHUU

3aBUCUMOCTh KOOpAUHATBI TEJIa OT BPEMCHHU B CJIyda€ PpPAaBHOYCKOPCHHOI'O
Hpi[MOJIHHCfIHOFO JBHKCHUA:

2
Sl =ve, * i+ * =
<
@opmysibl  UIsI TPOCKUHUM IMEPEMELIEHHUs, IPOEKLIUU CKOPOCTH U IPOEKLUU
YCKOPEHHS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:

2
t
s .(D=uv,, -t S,
14 51() Upx "I +8y 2
U_\'('f) =Uo T4, I,

a,(f)=canst,

o] q

2 21 _h
Uay Uiy 2,8y

I'paduxy 3aBUCUMOCTH OT BPEMEHH JJISl POEKIIUU YCKOPEHUS, POEKIIUU CKOPOCTH,
IIPOCKIUN NEPEMEIICHNs, KOOPAUHATHI IIPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBHKECHUU

CBobonHoe maneHue. POpMyIbl, ONMUCHIBAIONIME CBOOOJHOE TMaJeHHE Tena I0
BEPTHUKAIU (JIBUXKEHHE Tejla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3E€MJIM).

1.5
I'paduku 3aBUCUMOCTH OT BPEMEHHU TSI TIPOCKIIMK YCKOPEHHUS, TPOSKIIUH CKOPOCTH
U KOOPAWHATHI ITPHU CBO60)IHOM MaacHu TCJia IO BEPTUKAIN
CKOpOCTh PaBHOMEPHOTO JIBM)KEHUS TeJa M0 OKpYKHOCTU. HampaBnenue ckopocTu.
®opmysia Ui BBIYHMCICHUS CKOPOCTHM YEpe3 paauyC OKPYKHOCTH W TEPUOJ
oOpareHus:
o= iMR
T
16 [lenTpocTpeMuTenbHOE  yCcKOpeHue.  HampaBieHwe — IEHTPOCTPEMHTENBHOTO

yckopeHus. @opMmyiia Uil BBIYUCIECHUS YCKOPEHUS:

®dopmyra, CBSI3bIBAIONIAsI IEPUOJ] M YACTOTY OOpaIleHHUs:




1.7

1.8

vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_om
V

Cuma — BCKTOPHAasA (1)I/IBI/I‘ICCKa$I BenmunHa. ClI0KeHUE CUJI

1.9

SBnenune nnepuuu. [lepsoiit 3axkon HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHS Tejda M BEKTOpa CHJIIbI, JIEUCTBYIOIIECH Ha
TEJ0

1.11

BzaumopeiictBue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

1.13

TpeHHe IIOKOA W TPCHUC CKOJIbXKCHHA. CDopMlea AJIs1 BBIYHUCIICHUA MOAYJIA CHIIBL
TPCHUS CKOJILXKCHUA:

Fpo=u-N

Hedopmarnust Tema. VYmupyrue U Heynpyrue Jaegopmanuu. 3aKoH — yIpyroi
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOe TATOTEeHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My - M4
F=g L1 _2%

R
Cwita TskecTd. Y CKOpeHHE CBOOOTHOTO TaJCHUSI.

dopmyra a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepXxHOCcTH 3emiu: F = mg.
JiBuxenue ranet Bokpyr Comnua. IlepBas kocmuueckast ckopocts. HeBecomocTh
U Meperpy3ku

1.15

Nmmynbe Tena — BekTopHas (u3uvecKas BeTuInHa.
D=mi

I/IMHYJ'IBC cucTeMEbl Tel. I3MeHeHune HUMITYJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

3akoH COXpPaHCHUSA UMITYJIbCa JIS 3aMKHYTOﬁ CHUCTEMBI TCII:
p=myly +m, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. (I)OpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsoosc

Mexannueckas MOITHOCTD:

n=4
I

1.18

Kunernueckas )41 IIOTCHI MaJIbHAas SHCPTUs. CDOpMy.Ha JJISL BBIYUCIICHUSA
KMHETUYECKON IHEPIUU:




HE_)E
g =

T

Teopema o kuHeTmyeckoil sHeprun. dDopMyna sl BBIYMCICHUS MOTEHIMAIbHOU
SHEPTUU Tela, MOIHATOrO

Haxa 3eMIIEN:
E,=m gh
MexaHuueckasi JHEprusi:
E=E;.+E ?
1.19 .
3aKOH COXpaHEHUs MeXaHW4YecKoW sHepruu. dopmyna s 3aKOHA COXPAaHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[TpeBparienrie MexaHMYECKON YHEPTHH NPU HATUYUH CUJIBI TPEHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuitel: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M +M, +..=0
1.20 1 2
[TonBukHbIM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,
n= Aumes.ﬁaa
A‘S&I‘IZEHH
[laBiienue TBEpIOTO TENIA.
@dopmyna 1 BBIYMCIICHHS TABJIECHUS TBEPIOIO Tena:
- F
5
1.21 JlaBnenue raza. ATMOocepHOe 1aBIeHHE.
l'unpocraTtuyeckoe gaBiieHNne BHYTPH KUIKOCTH.
®opmyna 1151 BBIYUCICHHS TABJICHHS BHYTPU KUIKOCTH:
P=Pgh+Dm,
1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akoH Apxumena. Dopmyna i ONPENEIICHUS  BBITAJKUBAIOIIEH  CHUIIBL,
JIEMCTBYIOILEH Ha TEJO, NOTPYKEHHOE B AKUIKOCThH WM ra3:
1.23 -
Fag =PEV
VYcnosue miaBanus tena. [InaBanue cy1oB U Bo3ayxoIuiaBaHue
Mexannueckue kojebaHus. AMIUTMTY/a, IEPUO M YacToTa Konebanuii. @opmyina,
CBSI3BIBAIOIAS YACTOTY U MEepUO/ KojeOaHuH:
1.24
v = 1
T
1.5 Marematuueckuii YW INpPYKMHHBIM MaATHUKU. lIpeBpallieHne »SHEpruu Ipu
' KO0JIe0ATEIHHOM IBKEHUHN
1.26 3aryxatomue kojaebaHus. BerHykaeHnbie konedanus. Pezonanc
Mexannueckue BoJHBL. [IpomonbHBIE W TOMEpevHbIe BOJIHBL. J[JIMHA BOJHBI H
1.27 CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:

b=v-T




1.28

1.29

3ByK. ['poMKOCTh M BhICOTa 3ByKa. OTpakeHHWE 3BYKOBOM BOJIHBI HA TPAHUIIE JBYX
cpen. Madpa3Byk u yIbTpa3ByK

Ilpakxmuueckue pabomul

W3mepeHnue cpemHed IUIOTHOCTH BEUIECTBA; ApXUMEIOBOM CHIIBL, JKECTKOCTH
OPYXUHBL, KO3(pUIMEHTa TpPEeHUs CKOJBXEHUS; PAaOOThl CHJIBI TPEHUS, CHIIBI
YIIPYrOCTH; CPEIHEH CKOPOCTH JBMKCHUs OpycKa IO HAKJIOHHOW IUIOCKOCTH,
YCKOpEHHUs1 OpycKa MpH JBHKEHUU MO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U IEepHoJa
KOJICOAHWH MaTeMaTHYeCKOr0 MasTHUKA; 4YacTOTBl M Tepuoja KoJjeOaHMit
NPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIETO Ha pblyar; paboThl CHIIBI
YIPYTrOCTH TPH TMOABEME Tpy3a C MOMOIIBIO HETOABIKHOTO OJ0Ka; pabOThl CHIIBI
YIPYTOCTH MPH MOABEME TPy3a € TOMOIIBIO MTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHJIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJIa M OT TUIOTHOCTH JKUJAKOCTH;, HE3aBUCUMOCTH BBITAJIKUBAIOMICH CHUJIBI OT MAcChI
TeJa; CHUJIbl TPCHUS CKOJBXKEHHUS OT CHIIbI HOPMAJbHOTO JABJICHUS U OT poja
MOBEPXHOCTH; CHJIBI yNPYrOCTH, BO3HUKAIOUIEW B TMpPYXHHE, OT CTEHEHH
neGopMaluu MPYXKHHBI; YCKOpEHHs Opycka OT yIjla HaKJIOHa HalpaBJISIONICH;
nepuosia (J4acToThl) KONeOaHWH HHUTSHOTO MAasTHUKA OT JJIMHBI HUTH; TEpHOIA
KOJICOAHUH TPYKMHHOTO MAasTHUKAa OT MacChl Tpy3a M JKECTKOCTH MPYXKHHBI,
UCCIICIOBAaHNE HE3aBUCHUMOCTH MEpPHOAa KOJeOaHUH HUTSHOTO MasTHHKA OT MacChl
rpy3a. [IpoBepka yciioBusi paBHOBECHSI pplyara

1.30

1.31

Qusuueckue sA61eHUA 8 npupode. TIPUMEPHI JBIXKEHUS C PA3IUNYHBIMU CKOPOCTSMU B
JKUBOM M HEKHMBOW INpPUPOJE, IEHUCTBHE CWIBI TPEHUS B IPUPOLE MU TEXHHKE,
OPWIMBBl W OTIMBBL, JBWXKeHUE IIaHeT COJHEYHOM CHCTEMBI, PEaKTUBHOE
JBUKEHHUE JKUBBIX OPIaHMW3MOB, pblYaru B TeJie YEJIOBEKA, BIUSHUE aTMOCPEPHOTO
JIaBJICHUS] Ha KMBOH OpraHu3M, IUIaBaHUE PbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU,
3EMJIETPSCEHHE, CEHCMHUYECKHUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoiicmeéa: CIOUIOMETp, JATYUKU IOJOXKEHUS, PACCTOSHHUS U
YCKOpEHUS, JIWHAMOMETp, MOAIUMIIHUKYN, PAKEeThl, pblYar, IOABWXKHBIA W
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTh, MPOCTBIC MCXAHHU3MbI B 6BITy,
cooOmiarmuecss Ccocyapl, YCTPOWCTBO BOJOINPOBOJA, THUIPABIMYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HAacoc, apeoMeTp, HXOJOT,
UCIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

2.1

2.2

TEIJIOBBIE ABJIEHUA

OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUHM CTPOEHUsS BEIIECTBA.
Mogenn  TBEPIOro, JKUAKOTO M Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannnueckue u amopdHsbie Tena

JBmxenue yactuil BeniectBa. CBs3b CKOPOCTH JABUKEHUSI YACTHUIL C TEMIEPATypPOH.
BpoyHoBckoe nBuxenue, mudpdysus

2.3

CMayuBaHue U KalmWJJTSIPHBIC ABJICHUA

2.4

Temnopoe paciipCHuC U CKaTuec

2.5
2.6

TermoBoe paBHOBECHE

BuyTpennsis sHeprus. Pabora u Temsonepenaya Kak CIOCOOBI HW3MEHEHMS
BHYTPEHHEHN SHEPruu

2.7

BI/II[I:I TCIUIonepeaavu: TCriIonNpoOBOJHOCTh, KOHBCKIHA, U3JTYYCHUC

2.8

HarpeBanue u oxnaxaenue ten. KoaudecTBo TEMaoThl. Y AelbHas TEMIOEMKOCTD:

O=aml(t,~t)

2.9

3aKOH COXPAaHEHHUs SHEPIUHM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOIO




Q+0, +..=0

HUcnapenue u konaeHcauus. V3MeHEHHME BHYTPEHHEHM OJHEpPrUUM B IIPOIECCE

OaytaHca:

2.10 ucnapeHus W KoHjeHcanuuu. Kumenuwe kuzakoctu.  YienbHas — TEIUIOTa
napooOpazoBanusi: L = Q/m

211 BnaxxHocTs Bo3yxa
[TnaBienue n kpucramsanusd. M3sMeHeHre BHYTPEHHEW SHEPTUHU [IPU IIJIABJICHUU U

2.12 =9
KpUCTAJIIM3alUu. Y IeNbHAsl TEIUIOTA TUIABICHUS: m

213 BHyTpeHHss 9HEprus CropaHus TOILIMBA. Y IebHAsl TEIJI0TA CTOPAaHUs TOILINBA!
q=0Q/m

2.14 [Tpunnmns! padoTs! TermoBbix asurateneit. KI1/1 reruioBoro apurarens
IIpaxmuueckue pabomul
W3mepeHue yIEeIbHON TEIUIOEMKOCTH METAaUIMYECKOr0 IWIMHAPA; KOJIUYECTBA
TETUIOTHI, TIOJTYYEHHOTO BOJOH KOMHATHOHM TeMIiepaTrypsl (UKCHPOBAHHOW MacChl, B

215 KOTOPYIO OIYLIEH HarpeThlii HUWIMHIP; KOJIMYECTBA TEIJIOTHI, OT/IAHHOTO HArpeTHIM
LHWIMHIPOM, IIOCJI€ ONYCKaHHWs €ro B BOJYy KOMHATHOH TeMIepaTyphl;
OTHOCUTEJIBHOM BJIA)XHOCTH BO3/yXa; YACIbHOM TEIUIOTHl IUIABJICHUS JIbJA.
WccnenoBanue n3MEHEHUs TEMIIEPATYPbl BOJBI IIPU PA3INUYHbIX YCIOBUSIX; SIBJICHUS
TEII000MEHa MPU CMELIMBAHUU XOJIOHOW U ropsiuell BOJIbl; Ipoliecca UCIapeHus
Qusuueckue s61eHUs 6 npupooe. TOBEPXHOCTHOE HATSHKEHUWE U KallWUISPHBIE

2.16 SBJICHHS B TPUPOJIC, KPUCTAIBI B Tpupojae, usnydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera
Texnuyeckue ycmpoucmea: KaUWUISAPbl, NPUMEPHl HCIOIb30BAaHUS KPUCTAIIOB,

217 KUAKOCTHBIM TEPMOMETpP, HaT4UK TEMIEPATYpbl, TEPMOC, CHCTEMA OTOIUICHMS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, MNapoBas TypOWHa, JBUTaTellb BHYTPEHHETO
CrOpaHHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexrpuzanus Teil. J[Ba BUJa 2JIEKTPUUECKUX 3apsii0B

3.2 BsaumonelicTBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

34 Onektpuuyeckoe 1nosie.  Hanpspk€HHOCTH  anekTpudeckoro  mnois.  [IpuHimmn
CYIEPIIO3UIINH IEKTPUUECKUX MOoJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenn osnextpuueckux 3apspoB. [leficTBHE DJIEKTPUYECKOrO MO Ha
3eKTpUyecKue 3apsiabl. [IpOBOTHUKN U AUDIEKTPUKHU
ITocrosiHHBIN AnekTpuueckuid TOK. JledcTBus amekTpuyeckoro Toka. Cuiia ToKa.

3.6 Hampsokenne.
I=qg/t,U=A/q

37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNbHOE 3JIEKTPUUECKOE COIPOTUBICHHE:
R =pl/S

3.8 3akon Oma ayis yuactka anektpudeckoi nenu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:

3.9 Il =1, UZUI +U2: RZRI +R2.

[TapannenpHO€ coelMHEHUE MPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:




U,=UyI=1+1;R=

b |2

CMelaHHbIe COCAUHCHU IMPOBOAHHUKOB

3.10 PaboTa u MomHOCTH 5tekTpuueckoro Toka. A = Ult, P = Ul
3akoH [[>xoyins — Jlenna:

3.11 0= 12 ‘R-t

312 OmnpIT BpUCTez[a. MarauTHOe T1OJie TPSMOro MPOBOJHHUKA C TOKOM. JluHuu
MarHUTHON WHTYKITUU

3.13 MarsuTHoe 1oJi€e ITOCTOSHHOrO MarHuTa. B3auMoneicTBre MOCTOSIHHBIX MArHUTOB

3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MIPOBOJAHKUK C TOKOM

3.15 OmnbiTel @apazes. SIBnenue snekTrpoMarHuTHON MHAYKIUU. [IpaBuio Jlenua
Ilpaxmuueckue pabomol
N3mepenune AIEKTPUIECKOTO COIIPOTHBIICHUS pesucropa; MOIIHOCTH
3JICKTPUYECKOTO TOKA; paOOTHI 3JIEKTPUUECKOTO TOKA.
HccnemoBanue 3aBUCHMOCTH  CHJIBI  TOKA, BO3HHUKAIOMIETO B  IPOBOJIHHKE

316 (pe3ucTophl, JIaMIIOYKa), OT HAMPSOKCHHWs Ha KOHIAX TMPOBOJHHKA;, 3aBUCHUMOCTHU
CONPOTHBIICHUS OT JUITMHBI NPOBOJHHKA, IJIOMAJH €r0 IMONEPEYHOr0 CCUCHHS H
yIETBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia IS 3JIEKTPUYCCKOTO HAMPSHKCHHS] TPH TIOCICI0BATSIIEHOM
COCTMHEHUN TPOBOJHUKOB; TIPaBHJIA NS CHIBI SJICKTPUYECKOTO TOKa TMpH
napauieJIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qu3uueckue s61eHUs 6 nNpupode. DICKTPUUECKHE SBIEHUA B aTMmocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPIraHU3MOB, MArHUTHOE TI0JIe 3eMITH, Jpelid MmomocoB, poib
MarHUTHOTO TIOJIS JIJIS J)KU3HH Ha 3eMIle, MOJISIPHOE CHUSTHUE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CIETUHK

318 DJIEKTPUICCKOW DIHEPTUH, JJICKTPOOCBETUTEIbHBIC TMPUOOPBI, HArpeBaTEIILHBIC
ANEKTPONPUOOpHl (IPUMEPHI), SICKTPUUECKUE MPEJOXPAHUTETH, IJIEKTPOMArHUT,
AJIEKTPOJIBUTATEIb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 DneKTpOMarHuTHBIE BOJHEIL. [1Ikara 31eKTpOMarHuTHBIX BOJTH

3.20 JlyaeBas mojenb cBeta. [IpsiMoTHHEIHOE pacipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETa

3.23 Hucniepcusi cBera

324 Jlunza. Xonx nyueir B nuH3e. POKycHOE paccTosHHE NHH3BL. OnTHyeckas cuia
munsel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTudeckue mpruOopbI
Ilpakmuueckue pabomol
N3mepenue onTHUECKON CHIIBI coOUparoliel JHUH3BI, (POKYCHOTO PACCTOSHUS
cobuparotei JTMH3bI (10 CBOMCTBY PaBEHCTBA pa3MEPOB IMPEAMETa U M300paKeHUS,

326 KOT'Jla IPEeIMET PACIONIOKEH B ABOMHOM (OKYce), MOKa3aTels IPeIOMICHHUS CTEKIIa.
HccnenoBanue cBolicTBa M300pakKeHHS, MOJYYCHHOTO C TOMOIIBIO COOMparomiei
JUH3bI, U3MEHEHHUS (DOKYCHOTO PACCTOSIHHS JIBYX CIOXCHHBIX JTUH3; 3aBHCUMOCTH
yrila TPeJIOMJICHUSI CBETOBOTO Jy4da OT yIJla TaJeHUs Ha TPAHUIE «BO3IYyX —
CTEKJION

3.27 Qu3zuueckue s6nenus 6 npupooe: 3atmenus ComHia u JIyHbI, IBeTa TN, ONTHYECKUE




sBJICHHS B aTMocdepe (11BeT HeOa, pedpakiys, paayra, MUPax)

3.28 Texnuueckue ycmpoiicmea: O4KH, IEPUCKOIL, (OTOAIIAPAT, ONTHYECKHE CBETOBOIBI

4 KBAHTOBBGIE SIBJIEHUA

41 PamnoaktuBHOCTh. Anb(da-, Oerta-, ramma-usnydeHus. Peakuum anbda-u Oera-
pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Moienp aToma

4.3 CocraB aToMHOTO sigpa. M30TOmb!

4.4 [lepuon monypacnaia aTOMHBIX sIep

4.5 SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3aPSIOBOTO U MACCOBOTO YHCEI
Quszuueckue s181eHUsA 8 Npupode. eCTECTBEHHBIA PAIMOAKTUBHBINA (POH, KOCMUYECKHE

4.6 JAy4d,  paAWMOAaKTHBHOE  W3Iy4deHHE  TNPUPOTHBIX  MUHEpPAJIOB,  JeHCTBUE
PalnOAKTUBHBIX M3JIyUYCHHUI HA OPTaHU3M YelIOBeKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIAMBHIYaJIbHBIH JT03UMETp, Kamepa

Bunbcona, siepHas s3HEpreTuka




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Y4eOHuku 1 yuebHble nocodus

[lepbimkun A.B. — «®@usuka. 7 kiace». U3narenscrBo Ilpocsemienue.

[Tepbimkun A.B. — «®usuka. 8 kiace». MU3natensctBo [Ipocsemnienue.

[leppimkun A.B. — «®usuka. 9 knace». MznarensctBo I[lpocBenienne. — yTBEp:KICHBI
MunuctepctBoM mpocBenieHuss PO u  cooTBETCTBYIOT (efepaabHOMY TOCYIapCTBEHHOMY
00pa3oBaTebHOMY CTaHIapTy OCHOBHOTO 0b1ero oopazoanus (PI'OC O0O0).

JlonoJHuTEeNbHA JIUTEPATYPA

- Jlykamuk B.M., HMBanoBa E.B. CoOopHuk 3amau mo ¢usuke st 7-9 KiIaccoB
00111€00pa30BaTENBbHBIX YUPEIKICHUN.

- Tuxomupona C.A. Pabouas terpanp no pusuke. Cepus pabounux TETPaaeH, OXBaThIBAIOIINX
BECh MaTepuai Kypca GU3NKU IS KaKI0T0 Kjacca OTACIBHO.

- 'eapenmretin JI.O., Kupuk JI.A., I'enbdrar 1.M. Pemebnuk no ¢puszuke. Pazdop pemenuii
CJIOKHBIX 33/1a4 C MOAPOOHBIMU MOSCHEHUSIMHU.

KoHTpOoAbHO-U3MEpHUTENbHBIE MAaTEpUaIbl

- TunoBble BapuaHThl NPOBEPOUHBIX PAOOT JIIsl TEKYILEIO KOHTPOJIS YCIIEBAEMOCTH IO KypCy
(busuku 7-9 Kiaccel.

- Bcepoccuiickas mpoBepounas pabora (BIIP) mo ¢usuke s OUArHOCTHKH 3HAHHMA
BBIITYCKHHUKOB OCHOBHOM IIKOJIBI.

- TpenupoBounsbie TecThl popmara OI'D ais 3aKperIeHus KIFOUEBbIX MOHATUN U TIOJTOTOBKU
K FOCY/IapCTBEHHOI UTOTOBOM aTTECTALIUU.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. VYyebHo-meToanueckoe obecreyeHrne MpoIecCcoB MPENoJaBaHusl XUMUH, OUONOruu, PU3uKu
Ha YPOBHSX OCHOBHOTO OOIIEro © cpeaHero ooOmero o0pa3oBaHUs C BKIIOYCHHEM
JIOTIOJIHUTEIBHOTO HMH)KEHEPHOTO KOMIIOHEHTAa: MeToauuyeckue pexkomenmauuu / H.A.
3arpanuunas, JI.A. [lapmytuna, A.A. fxyra, A.C. I'oponenckas, O.H. JlorsunoBa. — M.:
OI'BHY «MHCTUTYT coepkaHus U METOZ0B o0yueHus», 2024. — 73 c.

2. KonrtekctHble 3amaun. 3amaHus K ydeOHOMY Kypcy «Dusmka»: ydeOHoe mocodue / A.A.
SAxyra, JL.U. Acanosa ; nox pen. JI.A. ITapuryrunoit — M.: ®I'BHY «MHcTUTYT conepkaHus
U METOJI0B 00yueHus», 2024. — 61 c.

3. Meroaunueckuii keiic. DnekrpomarnutHas uHayknus. (Pusuka. 8 kmacc) / T.B. Caymikuna,
A.A. Skyra; non pexa. JLU. Acanosoit. — M.: ®I'BHY «MHcTutyT comepxaHusi U METOJIOB
o0yueHnus», 2024. — 15 c.

4. Meroanueckuit keiic. I'mapocrarnueckoe nasnenue (Pusuka. 7 xmacc) / T.B. Caymikuna,
A.A. Skyra; non pea. JIL.U. Acanosoit. — M.: ®I'bHY «MHcTUTyT conepkaHus U METOJIOB
oOyueHus», 2024. — 12 c.

5. bank 3amaHuil Ui Tekyllero oueHUBaHUA MO ydeOHOMY mpeamery «Puzuka». OCHOBHOE
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