MUHHUCTEPCTBO NPOCBELIEHUSI POCCUNCKON ®EAEPALIUH
Komurer o6pa3oBanus, HAYKH W MOJOACIKNON NMONHTHKH Boarorpaackon
obaacrm
Orpen o6pazosanun PPoSOBCKOro MYHHUKIAILHOIO paiiona

MOY "O6paznosckan CLI "

— ——

COT'JIACOBAHA SQ‘BEPXEIEHA
Pykosoaurens IIIMO 71!4‘]),)";09\':' 3
((2.5 wn pity |
yuuTenei ecrecTBeHHO- |- 5 7//-7 it
MaTeMaTH4eCKOro LHKIIA \.‘:._‘::3,,\7/11;3. KoTtensHHKOBA
ot «28».08.2026 1.
T.B. Kopcyrnoea
[Tporoxon Nel

ot «28» 08.2026 r.

PABOYASI IPOFPAMMA
(D 11264297)

yueOnoro npeamera «®usuka. bazoswiii yposenb»

s obyqaromuxces 7-9 knaccos

n. O6pasuer 2026



MNOACHUTEJBHASA 3AIINCKA

[Mporpamma no ¢u3uKe Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa30BaHMsI COCTABIICHA HA OCHOBE TIOJIOKEHWH U
TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa30BaTENbHOM MPOTrpaMMEIl, IIPEICTABICHHBIX
B ®I'OC 000, a taxxke ¢ yuérom (eaepaiabHOH paboyeil mporpaMMbl BOCHHTaHUSA UM KOHIEMIIMK MperogaBaHus
yaebHoro mpeamera «Duzukay.
IIporpamMMa mo Qu3uke Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHMS COCTaBIIEHA Ha OCHOBE IOJIOKEHUH U
TpeOOBaHUIA K pe3yIbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTENbHOM MPOTPaMMBI, TTPEICTABICHHBIX
B ®I'OC OO0O, a Tarkke ¢ ydeTtoM (enepaiabHON pabodell MporpaMMbl BOCTIMTAHHSI M KOHIEHIMH IPETOdaBaHUSI
yaebHoro npeamera «Duzukay.
Copep:kaHne MpOrpaMMbl 1O (PH3MKE HAMpaBlieHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOW TPaMOTHOCTH
oOydarommxcs ¥ OpraHu3aluio m3ydeHns (GU3WKH Ha AESITeThHOCTHOW ocHOBe. B mporpamme mo ¢usnke
YYUTBHIBAIOTCSI BO3MOXKHOCTH y4yeOHOTO mpenMera B peanmsanuu TpeboBanuii ®I'OC OOO K maHHPYyEMBIM
JUYHOCTHBIM M METaIllpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe MEXKIPEAMETHBIE CBS3M €CTeCTBEHHOHAYYHBIX
y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl.
[IporpamMma 10 QU3MKE yCTaHABIMBACT pacHpeiciicHHe Y4eOHOro MaTepuayia Mo TojaM oOydeHus (1o
KJlaccaMm), MpeajiaracT MNPUMEPHYI0 IOCIEAOBATEIbHOCTh HW3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
MPEIMETHOTO COJCPKAHMS U YIETE BO3PACTHBIX 0COOCHHOCTEH 00YYarOIIUXCsl.
[Iporpamma 1o ¢usuke pazpadoTaHa C IEIbI0 OKa3aHHMS METOIUYCCKON TTOMOIIN YYUTEIIO B CO3IaHUU paboyeit
MPOrPaMMBI TI0 YUSOHOMY MTPEIMETY.
®dusnka SBISICTCS CHCTEMOOOPA3YIONIMM JIJIi ©CTECTBCHHOHAYYHBIX Y4YEOHBIX IIPEAMETOB, IOCKOJBKY
(buzMuecKre 3aKOHBI JICXKAT B OCHOBE TPOIIECCOB M SBJICHHM, W3ydaeMbIX XHUMHUEH, OHOJIOTHEH, acTpOHOMHUEH u
(uznueckoit reorpadueli, BHOCUT BKJIaJl B €CTCCTBCHHOHAYUHYI) KapTHHY MHpa, NMPEIOCTaBIsAET HauOoJyiee SICHBIC
00pasiipl MPUMEHEHHUS HAYYHOTO METO/1a TIO3HAHUS, TO €CTh CII0C00a MOJyUYeHUsI IOCTOBEPHBIX 3HAHUI O MHpE.
Onna w3 TIaBHBIX 3a7a4  (pu3mueckoro oOpa3oBaHUsS B CTPYKType oOmero oOpa3oBaHHsS COCTOUT B
(hopMHPOBAaHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M MHTEpEca K HayKe y 00YJaroIInuXCsl.
N3ydenne ¢usukn Ha 0a30BOM YpOBHE MPEAINONAracT OBJIAJACHHUE CICIYIOIIUMU KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIUMHU €CTECTBCHHOHAYYHYIO IPaMOTHOCTD:
® HAY4YHO OOBSCHSTH SBICHHUS,
® OIICHWBATh U IOHMUMATh OCOOEHHOCTH HAYYHOTO HCCIIeIOBaHIS;
®  UHTEPHPETUPOBATH JIAHHBIC M UCIIOJIb30BATh HAYYHBIC JOKA3aTEeIbCTRA JIJIS MIOJTYYCHHUS BBIBOJIOBY.
Ienn n3ydenus (pU3UKH Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHusl ONPEIEICHBI B KOHIICIITUY MPETIOJaBaHHS
yaeOHoro mnpenmera «®Dusnka» B 00pa3oBaTenbHBIX OpraHm3anusx Poccuiickoit ®denepanuu, pearTu3yrOIIAX
OCHOBHBIE 00111e00pazoBaTeNbHBIEC TPOTPaAMMBI.
Henn nzydenus: Gpu3nKH:
e NpUOOpETeHHE MHTEpeca M CTPEMIICHHS OOYUaIOUIMXCsA K HAYYHOMY H3YYCHHUIO MPHUPOJBI, PA3BUTHE UX
MHTEIUICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHHW O HAYYHOM METO/AE TIO3HAaHWUA © (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3YYeHHS OCHOB CTPOSHHUS MaTepuul U
(yHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

e (hopMHUPOBaHUE MPEACTABICHUN O POIH (PU3UKK JJIs Pa3BUTUS APYTdX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH;

®  DPa3BUTHE NPEJCTABICHUH 0 BO3MOXKHBIX cepax OyayIeit npodeccnoHaaIbHON AeITeIbHOCTH, CBSI3aHHOM ¢
(GU3MKOH, MOATOTOBKA K AajibHEHIIIEMy 00YUEHHUIO B 3TOM HAIPaBJICHUH.

JocTmxkeHne 3THX LeNel mporpaMMsl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO O0IIIero oOpa3oBaHus 00ecreunBaeTcs
pelIeHreM CIeAYIONINX 3a1a4:

e npuOOpeTeHHE 3HAHUHN O JUCKPETHOM CTPOCHHM BEIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, DJICKTPHUCCKHUX,

MAarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e TpuoOpeTeHHe YMEHUH OMUCHIBATH U OOBICHATh (U3UYECKHE SBICHHUS C WUCIOIH30BAHHEM MOTYyYSHHBIX

3HAHHM;

® OCBOGHHE METOJIOB PCIUICHHS MPOCTEHIINX PACUYETHBIX 3ajad C UCIOJh30BaHHEM (U3MYSCKUX MOJCICH,

TBOPYECKUX U MPAKTUKOOPUCHTHPOBAHHKIX 3a]1a4;
e pa3BUTHE YMEHHUIl HAOMIOJATh MPHUPOJHBIC SBICHUS WM BBHINONHATH OIBITHI, JTaOOopaTOpHBIE PabOTHl U
JKCIICPUMEHTAIBHBIC HCCIICIOBAHUS C UCTIOIh30BAHUEM U3MEPUTEBHBIX TPUOOPOB;



® OCBOEHHE NpHUEMOB pPaboThl ¢ wuHpopMalueli (HU3NYSCKOro COACpXKaHMs, BKJIHOYas HHPOPMALHIO O
COBPEMEHHBIX JIOCTHKCHHUIX (PU3UKHU, aHATN3 U KPUTUICCKOE OlEHUBaHUE WH(OPMAIIHH;
® 3HAKOMCTBO €O cepaMu MPOPeCcCUOHATHLHON JESITEIFHOCTH, CBSI3aHHBIMU C (DU3UKOW, U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JIOCTHKCHUSX (DPU3UUECKON HAYKH.
OO11ee 9rcio 4acoB, PEKOMEHIOBAaHHBIX JIJIS U3y4eHUs (pu3nKu Ha 6a30BOM ypoBHE, — 238 JacoB: B 7 Kilacce
— 68 vacoB (2 vaca B Hezen), B 8 kiacce — 68 yacoB (2 vaca B Hezeno), B 9 kimacce — 102 vaca (3 yaca B HEEIO).

HpezmaraeMHI?I B I[porpamMme 110 (I)I/I3I/IK€ NnepeUCHb J'Ia60paTOpHI:IX pa60T Hn  OIIBITOB ABJIACTC
PCKOMCHAATCIIBHBIM, YUYHWUTCIb ACJIACT BI>I60p npu MOpoOBCACHUN Ha60paT0pHI)IX pa60T U OIBITOB C Y4YE€TOM
WHANBUOYAJTbHBIX oco0eHHoCTelH o6yqalonmxca, CIIMCKa J3KCICPUMCHTAJIbHBIX 3aI[aHPII>'I, npeajaraCMblxX B paMKax
OCHOBHOT'O ITOCYJapCTBECHHOI'O 5K3aM€EHa I10 (1)I/I3I/IKG.



COJEP)KAHUE OBYYEHUA

7 KJIACC
®Du3uKa u e€ poJIb B NO3HAHMH OKPY/KA0IIEero Mupa.
®uszuka — Hayka o npupone. SBneHus mnpuponsl. Dusndeckue SIBICHUSA: MEXaHMUYECKHE, TEIJIOBbIE,

3eKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BenuuuHbl. M3mepenne ¢usndeckux BenuunH. Ousndeckue mpudopsl. [lorpenrHocts u3mMepeHuit
MexnyHaposHas cucTeMa eInHUILL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKH HM3Yy4alOT NPHUpPOAY. EcTecTBEeHHOHaydHBIH METOJ TMO3HAHUS:
HaOJIro/IeHNe, TOCTAHOBKA HAYYHOTO BOTPOCA, BBIABIKEHHE THIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE THIIOTE3, 00OBSICHEHHE
HabronaemMoro sienenus. Onucanue pU3NYecKux SBJICHUH ¢ TOMOIIBIO MOIeNeH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, HIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHHSI.

2. ®uznueckue MpuOOPHI U NPOLEAYpPa NPSMBIX H3MEPEHHUI aHAJIOTOBBIM M U(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomost u onvinol.

OnpeneseHue LEeHb IeNIeHHs KTkl H3MEPUTEIBHOT0 MpUoopa.

N3mepeHne pacCTOSIHUM.

Nzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.

Omnpenenenre pa3MepoB MANTBIX Tell.

W3mepenwne TemmnepaTypsl Py IOMOIIHN )XHIKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPaTypPhI.

[IpoBenenne wccneqOBaHWS TIO TMPOBEPKE THUIIOTE3Bl: JAaNbHOCTh TOJNETAa IIAPUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OO0JIbIIe BRICOTA MyCKa.

o ko=

IlepBoHaya/ibHbIE CBeIEHUSI O CTPOEHHH BellecTBa.

CrpoeHue BemlecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOLINE IUCKPETHOE CTPOCHUE
BEILIECTBA.

JBwxeHue vactul BemecTtBa. CBsi3b CKOPOCTH JIBHXKECHHUS YacTHI] C TeMIepaTypoil. bpoyHOBckoe NBHKEHUE,
muddysus. BsaumoneiicTBre yacTUIl BeLECTBA: IPUTHKEHNE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHUE Ta30B, JXKUAKOCTEH M TBEPABIX (KPHUCTAUIMYECKHX) TeJl.
B3anMocBsI3p MeXly CBOWCTBAMHU BEILECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpauyuu.

1. HabGnronenne O6pOyHOBCKOTO JABMKEHUSI.

2. Habmopnenune nuddysnn.

3. HaGmonenue siBieHu, 0O BSCHSIOMMXCS IPUTHKEHUEM WIN OTTAJIKUBAaHUEM YacTHI] BELIECTBA.

Jlabopamopnsie padbomout u onvimol.

1. Onenka aguaMeTpa aToMa METOJOM PSAAOB (C HCIIOIb30BaHUEM (oTorpaduii).

2. OnbIThI 110 HAOJIIOICHHUIO TEIJIOBOTO PACIIUPEHHUS T'a30B.

3. OmbIThI M0 00HAPYKEHUIO ACHCTBHS CHIT MOJIEKYJISIPHOTO PUTSKEHHSI.

JIBUsKeHMe M B3aMMoO/IelicTBHE TeJl.

Mexannyeckoe ABmkeHue. PaBHOMepHOe u HepaBHOMepHOe nBmxkeHHe. CkopocTh. CpemHssi CKOpOCTb MpH
HEPaBHOMEPHOM JIBMKEHHH. PacueT myTH 1 BpeMeHH ABMKEHUSI.

SIBnenne mHepunu. 3aKOH WHepHHMU. B3ammozeicTBue Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH JBIDKEHUS Tell
Macca kak mepa mHepTHOCTH Tena. [ImoTrHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B €IWHHIIE
o0Bbema BelIeCTBa.

Cuna Kak XxapakTepucTHKa B3anMoaenicTBus Tei. Cuma ynpyroctu U 3akoH ['yka. Mi3mepeHune Cuilbl ¢ TOMOIIBIO
TUHAMOMETpa. SIBJIeHHE TATOTCHHS W cwia TspkecTd. Cuira TsHKECTH Ha Jpyrux ImiaHetax. Bec Tema. HeBecoMocTs.
CrnoxxeHue cuj, HaIpaBIEHHBIX MO OJHOM mpsMol. PaBHozedcTBytomas cui. Cuna TpeHus. TpeHue CKOIBKEHUS U
TpeHne nokod. TpeHue B Mpupo/ie M TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHUYeCKOro JIBUKEHUS Tea.

N3mepenne ckopoCTH MPSIMOITMHEHHOTO JBHYKECHHUS.
Habmtonenue siBjaeHUSA HHEPLUH.

Habmonenne n3MeHeHHsI CKOPOCTH TIPH B3aUMOJCHCTBUH TEIL.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO Tell.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJHON IPSMOH.
Jlaﬂopamopnbte padomut u onvimul.

o 0k wh e



1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO MABIDKEHHs (IIapuKa B IKHIKOCTH, MOJEIH DIIEKTPUYECKOTO
ABTOMOOMJISI M TaK JlaJiee).
Omnpenesnenue cpegHel CKOPOCTH CKOJBKEHHsI OpycKa MITH IapuKa 10 HAKJIOHHOH IIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO Tea.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (aedopMaiun) Mpy>KUHbI OT MPUIIOKECHHON CHITBL.
OnbITEl, JAEMOHCTPUPYIOUIME 3aBHCHMOCTh CHJIBI TPEHMS CKOJBKEHHS OT Beca Tela W Xapakrepa
COIPHUKACAIOIINXCS TOBEPXHOCTEH.

JaBieHue TBEPABIX TeJl, )KUIKOCTel 1 ra3oB.

Hasnenne. CriocoObl yMeHbIIEHHUSI U yBeJIHUCHHs AaBjicHus. JlaBnenne rasa. 3aBUCHUMOCTH JABJICHUS ras3a OT
o0bema, Temmeparypbl. llepemada pgaBieHus TBEpABIMH TellaMH, S>KHUAKOCTAMH W TazamMu. 3akoH [lackais.
[THeBMaTueckue MaImIMHBL. 3aBUCUMOCTb JaBICHHS JKUAKOCTH OT TJIyOMHBL [ HIpocTaTHUecKHil mapajokc.
Coobmaromuecs cocyasl. [ mapaBinyeckue MEXaHU3MBL.

AtMocdepa 3emin 1 atMocdepHoe aaBieHue. [IpuynHbl cyniecTBOBaHUS BO3AYLIHON o6omouku 3emiu. OnbIT
Toppuuennu. M3mepenre aTMocepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOrO AaBJICHHS OT BHICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! 11t u3MepeHus: aTMOcpepHOTO JaBIICHHS.

JeiicTBUe >KUAKOCTH M Ta3a Ha MOTPY)KEHHOE B HHMX Teno. BrlTanmkuparomas (apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBHCUMOCTb AABJICHHUS Ta3a OT TEMIEPaTyphl.

Ilepenaya gaBneHUs )KUAKOCTHIO U TA30M.

Coo0rmaromuecs: CoCy/Ibl.

I'unpaBnuyeckuil mpecc.

[IposiBnenne neiicTBus aTMOC(HEPHOTO TaBICHIUS.

3aBHCUMOCTb BBITAIKHUBAIOLIECH CHIIBI OT 00BEMA NOIPYKEHHOM YaCTH TeJa U INIOTHOCTH JKUAKOCTH.

ar~wd

PaBeHCTBO BBITAIKUBAIOIIEH CHUIIBI BECY BBITECHEHHOU HKUAKOCTH.

N g~ wWNE

VYcnore nnaBaHus TEI: IIaBaHUE WIX MOTPYKEHUE TNl B 3aBUCUMOCTH OT COOTHOIIEHMS IUNIOTHOCTEN Tena
1 )KHJKOCTH.

Jlabopamopnsie padomout u onvimot.

1. UccnepoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOrpyKEHHOH B ’KMIKOCTh YacTH TeJa.

2. OrmpeneneHne BHITAIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH CHIIBI, IEHCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT MacChl TeJa.

4. OmbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIECH CHIIBI, IEHCTBYIOIEH HA TEJIO B JKUAKOCTH, OT

00BbEMa OTPYKEHHON B JKUAKOCTD YaCTH TEJIA M OT INIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa Uil KOHCTPYHPOBaHHUE JOAKH U ONpeAesieHre e€ Tpy30MoabEMHOCTH.

Pa0ora u MOIIHOCTB. DHeprus.

Mexannueckast pabora. MOIIHOCTS.

[MpocThie MexaHW3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. I[IpaBWio paBHOBecusi peryara. [IpuMeHeHHe
NpaBWiia PaBHOBECHUS pbluara K OJIOKY. «305I0TOe MpaBHUiIo» MexaHuKu. Koadduiment none3Horo nedcteus (namnee —
KITO) npocteix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanndeckas sHeprus. Kunerndeckas u noteHuuanbHas sHeprus. [IpeBpalienne ogHOTO BHIa MEXaHHYECKOM
SHEPTHUH B IPYTroil. 3aKOH COXpPAHEHUS YHEPTHH B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepbl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie pabomol u onvinol.

1. Ompenenenne pabOTHI CHIIBI TPEHUS TIPY PAaBHOMEPHOM JBM)KEHUH TeJIa 10 TOPU30HTAIEHON MOBEPXHOCTH.

2. HccnenosaHue ycOBUI paBHOBECHS pblvara.

3. Usmepenne KI1/] HaKIIOHHOH MJIOCKOCTH.

4. MWzydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTHH.

8 KUIACC

TenJioBble sIBJIEHUS.
OCHOBHEBIE MTOJOXEHHUS MOJIEKYJIIPHO-KHHETHYECKON TEOpUH CTPOCHHUS BellecTBa. Macca U pa3Mepsl aTOMOB H
MoJeKy1. OTBITHL, TOATBEPKAAIOIIHE OCHOBHBIE MOJIOKEHUS MOJIEKYIIIPHOKHHETHYECKON TEOPHUH.
Monenu TBEPIOro, KMIKOT0 M Ta3000pa3HOro COCTOSHUH BemiecTBa. Kpucramimyeckue W amopdHbIe Tena.
OO0BsICHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TEI HA OCHOBE IOJIOKCHHUI MOJIEKYISIPHO-KHHETUIECKON TCOPHH.
CmaurBaHye U KanWUISpHBIC SBJICHUA. TEIIoBOe pacuIupeHne U cxaTHe.



Temmnepatypa. CBsi3p TeMmmepaTypbsl CO CKOPOCTBIO TEIJIOBOTO [BW)KGHHUS YacTHL. BHYTpeHHsS SHEprus.
CriocoObl M3MEHEHHWs] BHYTPEHHEH OHEPruu: TeIionepenadya M CoOBepLIeHHWe paboTel. Bumel Temnonepenayw:
TEIIONPOBOTHOCTD, KOHBEKLIUS, U3Ty4YCHHE.

KonndectBo Temnotsl. YaenbHas TEIUIOEMKOCTH BellecTBa. TermnooOMeH M TEMIOBOE paBHOBECHE. YpaBHEHHE
TeroBoro OanaHca. IlmaBieHWMe W OTBepJCBaHWE KPUCTAJUIMYECKUMX BEILECTB. YIENbHAs TEIUIOTa IUIABJICHUS.
[NapooOpa3zoBanne u kouaeHcauus. Vcmapenue. Kunenue. VYaenpHas Termiora mapooOpa3oBaHus. 3aBUCUMOCTD
TeMIIepaTypbl KHIICHUS OT aTMOC(EPHOTO IaBICHUSI.

BnaxunocTes Bo3myxa.

OHeprust TOIUKMBA. Y AeTbHAS TEIUIOTa CTOPaHHSI.

[Mpunnuner pabotel TemoBbix aBuratenedl KIIJ| temmoBoro apurarens. TeruoBble IBUTATENd M 3allHuTa
OKpY>KaloIeH cpebl.

3aKOoH cOXpaHEHHS U MPEBPAILCHHS JHEPTHUH B TEIJIOBBIX MTPOLECcCaX.

Hemoncmpayuu.

HaGroienue OpOyHOBCKOTO JIBHMKCHUSL.
Hab6mronenue muddysun.
Habmionenue siBIeHN cMaunBaHUA U KaUISIPHBIX SIBTICHUH.
Habnronenue TemioBoro pacvpeHust Te.
W3menenue naBieHns ra3a Mpu H3MEHEHNH 00bEMa W HATPEBAHUY WIIH OXJIAXKICHUH.
[IpaBuna u3mMepeHus: TeMIepaTyphbl.
Buasl Teronepenayn.
OxJaxkIeHue PU COBEPIICHUH PabOTHI.
HarpeBanne npu coBepieHN# pabOTH BHEITHUMH CHIIAML.
. CpaBHEHUE TEIIOEMKOCTEN PA3IMYHBIX BELLIECTB.
. Habnronenve xumneHws.
. HabnroneHre mocTossHCTBA TeMITEpaTyphl PH TUIABICHUH.
13. Mogenu TeIOBhIX ABUTATENCH.
Jlabopamopnsie padomout u onvimot.
OnBITH 10 OOHAPYKEHHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
OMNBITHI 110 BRIPANUBAHUIO KPUCTAJIOB ITOBAPEHHOM COJIM HITH caxapa.
OMNBITHI 110 HAOIOIEHUIO TETIJIOBOTO PACIIMPEHHSI TA30B, KUAKOCTEH U TBEP/IBIX TEII.
Omnpe/eneHre naBIeHNs BO3yXa B OaJIOHE HINPHIIA.
OnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTH MaBIICHUS BO3JyXa OT ero o0héMa W HarpeBaHUs WM
OXJIQKJICHHSL.
6. IlpoBepka rumoTe3bl TMHEWHON 3aBUCUMOCTH JUUTMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUIECKON TpyOKe OT
TEMIIEPATYPHI.
7. Habmonenne n3MeHeHNs BHYTPEHHEH SHEPTUH Tejla B pe3yIbTaTe TeIuIonepeaadu U paboThl BHEITHUX CHIL.
HccnenoBanue siBISHHUS TEIIIO00OMEHA TIPU CMEIIMBAHUN XOJIOJHON M TOpSTYel BOJIBI.
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9. Ompenenenne KOTMYECTBA TEIUIOTHI, TIOJIYYEHHOTO BOJIOW TP TETIOOOMEHE C HArpeThIM METaJUIMYeCKUM
LIUIUHAPOM.

10. Onpexnenenue yaAeIbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporiecca NCrapeHusl.

12. OmnpeneneHre OTHOCUTEILHON BIAKHOCTH BO31yXa.

13. Onpenenenne yaeabHOM TEMIOTHI TUIABICHUS JIbJIA.

DJIeKTpUYeCKHe H MATHUTHBIE SIBJIEHUS.

Onektpu3anusi Tel. JlBa poga 3JMEeKTPUUYECKUX 3apsaoB. B3amMmopeicTBue 3apspkeHHBIX Tell. 3akoH Kymona
(33BI/ICI/IMOCTB CHIJIbI B3aPIMOlIeI710TBHH 3apAKCHHBIX TEJI OT BEJIMYHHEBI 3apA10B U paCCTOAHUA MEXITY TeJ'IaMI/I).

Onekrpuueckoe mnose. HanpsokEHHOCTD MEKTPHUYECKOTo MOoJisl. [IpHHITUI CYNEepIIO3UIIMHU ANEKTPHUYECKHUX TOJIeH
(Ha KaYECTBEHHOM YPOBHE).

Hocurenun snexTpuyeckux 3apsaoB. DNeMEHTapHBIM anekTpudeckuid 3apsa. Ctpoenue aroma. [IpoBomHukn n
JIMDJICKTPUKH. 3aKOH COXPAHEHHUS 3JIEKTPHUUECKOTO 3apsiia.

DIIEKTPUIECKUN TOK. Y CIIOBHS CYITIECTBOBAHUS MIEKTPUISCKOTO TOKA. VICTOUHHUKY TTOCTOSTHHOTO TOKa. JlelicTBus
3IEKTPUIECKOTO TOKA (TETIOBOE, XUMHUIECKOE, MArHUTHOE). DIEKTPUIECKUN TOK B KUAKOCTSAX M ra3ax.

Onekrpudeckas memnb. Cuira Toka. ODJeKTpudeckoe HampspkeHue. COMpOTHBICHHWE MPOBOAHHKA. Y IEITEHOE
COTPOTHBIICHHE BemecTBa. 3akoH Owma mus ywactka menu. [locrmemoBaTensHOe W TapaiUielbHOE COeIWHEHHE
TIPOBO/THUKOB.



Pabora u MOMIHOCTB 3neKTpUYecKoro Toka. 3akoH JIkoyns—JleHra. DnekTpuueckne LEMd U TOTpeOuTeNn
3NeKTpUYECKOl 3Hepruu B ObITY. KopoTkoe 3aMbikaHume.

ITocTostHHbIe MarHUTHL. B3aumoaeicTBre MOCTOSSHHBIX MAarHUTOB. MaruutHoe noje. MarautHoe nose 3emiu U
ero 3HaueHue i >Ku3HM Ha 3emse. OmbIT Opcrena. MarHuTHOe IMoJie AJIEKTpUueckoro Toka. Ilpumenenue
3JEKTPOMATrHUTOB B TeXHUKE. J(eliCTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJBUTATENb MOCTOSHHOTO
ToKa. Mcronb30BaHUE 2JIEKTPOIBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onwitel @apanes. SIBnenue snexTpoMarautHol uHAyKinuu. IlpaBuno Jlenma. Dnexrporenepartop. CrocoOb
MOJTyYEHUS IICKTPUICCKOM IHEPTHU. DICKTPOCTAHIIUN HAa BO30OHOBIIIEMbIX UICTOYHUKAX SHECPTUU.

Hemoncmpayuu.
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NNNNNNNNRPRRERPRRERRRR R
EWONRPOOONOOOU N~AWNERO

OnexTpu3anus Ten.

JIBa poJia JJIEKTPUUYECKUX 3aPsJ0B U B3aUMOJCUCTBUE 3apSyKEHHBIX TEJ.
YCTpoUCTBO U AEUCTBUE 3IIEKTPOCKOIIA.

OneKTpocTaTUYeCKash MHIYKIIHSL.

3aKOH COXPAHEHUS dJIEKTPUUECKUX 3apAA0B.

IIpOBOTHUKY U JUAIEKTPUKHU.

MopenupoBaHUE CUIIOBBIX JTUHUH 3JIEKTPUYECKOTO MOJS.

M cTOYHMKY TIOCTOSHHOTO TOKA.

JelcTBUS SIEKTPUIECKOr0 TOKA.

. DJEKTPUYECKUH TOK B JKUJKOCTH.

. T'a30Bblii pazpsia.

. MI3MepeHue cuibl Toka aMIepMETPOM.

. M3MepeHue 3MeKTpruyecKoro HaupsHKEHUS! BOJIBTMETPOM.

. Peoctar u Mara3uH cONpOTUBICHUM.

. BzaumoneiicTBie MOCTOSHHBIX MarHUTOB.

. MonenupoBaHyue HEBO3MOXHOCTH Pa3ie/ICHHs IOIIOCOB MAarHUTA.

. MonenupoBaHre MarHUTHBIX NOJIEH HOCTOSHHBIX MarHUTOB.

. OmsIT Dpcrena.

. MaraurtHoe nose Toka. DJIEKTPOMarHur.

. Je#icTBuE MarHUTHOTO I10JIs1 HA IPOBOIHUK C TOKOM.

. DNeKTpoJBUTATENb IOCTOSHHOIO TOKA.

. MccnenoBanue sSiBIEHUS 3I€KTPOMAarHUTHONW MHIYKLIUH.

. Onsitel ®apagest.

. 3aBUCUMOCTb HalpaBJIeHU HHAYKIIMOHHOTO TOKa OT YCIOBHI €r0 BOSHUKHOBEHUSI.
25.

9J1eKTporeHepaT0p IIOCTOAHHOTI'O TOKA.

Jlabopamopnsie padbomout u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

OnbITH MO HAOTIOACHUIO MEKTPU3ALNY TEJT UHTYKIUEH U TIPU COMPUKOCHOBEHHH.

HccnenoBanue AeHCTBUS AICKTPUUESCKOTO TIOJISE Ha TIPOBOAHUKY U TUJICKTPUKH.

COopka 1 poBepka padOThI JSKTPUYCSCKOM IEMH TOCTOSHHOIO TOKA.

M3mepenue U peryJiupoBaHie CUIIbI TOKA.

N3sMepeHue u peryJiMpoBaHUe HANIPSAKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PEe3HCTOp, OT CONPOTHBICHUS PE3HUCTOpa U
HAIMpPSOHKCHUSI HA PE3UCTOPE.

OHBITBI, JACMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPHUYCCKOr'0 COIIPOTHBJICHHA ITPOBOJHHUKA OT €r0o JJIUHBI,
TUTONIA M TIOTIEPEYHOr0 CEYCHHSI U MaTepuaa.

ITpoBepka npaBuiIa CIOKEHHS HAMIPSHKEHHUIA TPH MOCIIEI0BATEIBHOM COSTHHEHUHU JIBYX PE3UCTOPOB.
ITpoBepka npaBuJIa JJsl CHJIbI TOKA TIPH MapauIeIbHOM COSANHEHUH PE3UCTOPOB.

Omnpenenenne padoThI AIESKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOpP.

OmnpeeneHne MOIIHOCTH 3JICKTPUIECKOr0 TOKA, BBIIEISCMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HANPSDKEHUS Ha HEil.

Omnpenenenne KIIJI HarpeBaTens.

I/ICCHe)IOBaHI/Ie MAar"guTHOI o B3aHMO}IeI71CTBHS[ IIOCTOSAHHBIX MArHUTOB.

W3yueHrie MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB TIPH WX 00BETUHEHUH U pa3JieTICHIH.

HUccnenoBanne 1eHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD CHIIBI B3aUMOJCUCTBHS KATYIIKH C TOKOM M MarHHTa OT CHIIBI
TOKA Y HAIIPABIICHUS TOKA B KATYIIIKE.

W3y4enue nefCTBUSI MAarHUTHOTO MOJISE HA IPOBOTHHUK C TOKOM.



19. KonctpyupoBanue 1 u3ydeHne paboThl SIEKTPOABHIaTEIS.

20. N3mepenne KI1/] anekTpoaBUraTenbHOM yCTAaHOBKH.

21. OmBITH MO0 UCCIIEAOBAHMIO SIBICHUS JIEKTPOMArHUTHOM MHAYKLMH: UCCIIEAOBAaHWE M3MECHEHHH 3HAYCHUS H
HaIpaBJIeHUs HHIYKIMOHHOTO TOKA.

9 KJIACC
Mexannueckue siBJICHUS.

Mexannueckoe aBmkeHue. MartepuanpHas Touka. Cucrema oTcuéta. OTHOCHUTENBHOCTH MEXAaHHUECKOTO
IBUKEeHHA. PaBHOMepHOe mpsMonuHelHoe aBkeHHe. HepaBHoMmepHoe mnpsmMonuHelHoe nBwkeHue. CpenHsist U
MI'HOBEHHAasi CKOPOCTh TeJla P HEPaBHOMEPHOM JBIKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMoinHeitHOe nBrkeHne. CBoOoaHOe maneHue. OnbiTel ["amues.

PaBHOMepHOE nBMXKEeHHE TIO OKpykHOcTH. Ilepmon m wactora oOpamienus. JluHelHas W yrioBas CKOPOCTH.
LlenTpocTpeMuTensHOE yCKOPEHHE.

Ilepssiit 3axkoH HetoToHa. Bropoit 3akoH HetotoHa. Tperuit 3akon HeroToHa. [IpyHImn cynepno3unyu CHil.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHHsI CKOJBKEHHSA, CUJIa TPEHMs IMOKOs, APYTHe BHbI
TpEHHUS.

Cuna TsHKecTH U 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOPEHHE CBOOOJHOTO NajeHHs. BIKEHHE IIaHET BOKPYT
Connua. IlepBast kocmuueckasi ckopocTs. HeBecoMOCTh U Eperpy3Ku.

PaBHOBecue marepuanbHOU TOUkd. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO TeJa ¢ 3aKPETUIEHHON OCHIO
BpauieHusi. MoMeHT cuibl. LleHTp TsoxecTH.

Nmnynbce Tena. MI3MeHeHue umitynbca. IMiynbe cuiibl. 3aKOH COXPAHEHHsI UMITYJIbCa. PeakTUBHOE IBMXKECHUE.

Mexannueckass paboTa ¥ MOLIHOCTb. PaboTa cuil TSHKECTH, yHOpyrocTH, TpeHus. CBs3b DHEPIUU U palbOTHI.
IloTennnanbHas dHEprus Tena, MOAHATOTO HaX MOBEPXHOCTHIO 3eMIM. [loTeHIManbHas SHEPrUs CHKATOW MPYXKHHBI.
Kuneruueckas sneprusi. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUU.

Jemoncmpayuu.

Habmronenue MexaHMUECKOTo IBMKEHUS T€Ia OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHMe ITyTel U TPACKTOPHI IBHKEHHS OJHOTO U TOTO XK€ Tela OTHOCUTEIBHO Pa3HbIX TN OTCUETA.
H3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO ABYKEHUS.

HccnenoBanre Npru3HaKoB PABHOYCKOPEHHOTO IBHIKCHMS.

Habmtonenue nBrkeHUs Tena 1o OKpY>KHOCTH.

Habmonenne MexaHUYECKUX SIBICHUH, MPOMCXOIMINX B cucTeMe oTcuéra «Tenexxka» npu e€ paBHOMEPHOM
Y YCKOPEHHOM JBM>KCHUU OTHOCHUTENIBHO KaOMHeTa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Teja U ACHCTBYIOIIEH Ha HETO CHJIBL.

8. HalmoneHue paBeHCTBA CHII IPU B3aUMOAEHCTBUHU TEJl.

9. l3meHeHHe Beca Tesla IPH YCKOPEHHOM JIBHKECHUH.

10. Ilepenaya ummynbca Npu B3aUMOJCHCTBUH Tell.

11. [IpeoOpa3oBaHust SHEPTUH [TPHU B3AUMOACHUCTBHUH Tell.

S

12. CoxpaHeHue UMITyJIbCa PH HEYIPYTOM B3aUMOCHCTBHH.

13. CoxpaHeHue uMIyJibca pu abCOIOTHO YIPYTroM B3aUMO/ICHCTBHU.

14. HaG:roieHre peakTUBHOTO JIBUKCHHMS.

15. CoxpaHeHnne MeXaHMYECKOH SHEPTHUH MPH CBOOOJHOM TaIEHUH.

16. CoxpaHeHne MeXaHHUYECKON SHEPTHHU TPH JIBHXKEHHUH Tella 101 ICHCTBUEM MPYKUHBIL.

Jlabopamopnuie pabomol u onvinol.

KoncTpynpoBanue TpakTa Ui pa3roHa U JabHEHIIIEro paBHOMEPHOTO JTBMKEHUS [IAPUKA WIIH TEJIEKKH.
OnpenesieHne cpeHel CKOPOCTH CKOJBKEHHSI OpycKa MITH JIBHXKEHUSI IAPHKA M0 HAKIIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOpPEHUs Tella P paBHOYCKOPEHHOM JBM)KEHHUH 110 HAKJIOHHOM TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIYyTH OT BPEMEHHU IPY PaBHOYCKOPEHHOM JIBIKEHHUH 0e3 HaualbHON CKOPOCTH.
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[IpoBepka rumoTe3sl: eciu Npu paBHOYCKOPEHHOM JIBUKCHUH 0€3 Ha4ualbHOW CKOPOCTH IYTH OTHOCSITCS KaK

paa HEYETHBIX YHrCECI, TO COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHU OAMHAKOBEI.

HCCHe}IOBaHI/Ie 3aBUCUMOCTHU CHUJIbI TPECHUA CKOJIBXKXCHHA OT CUJIbI HOPMAJIBHOT'O JIaBJICHUA.

Ompenenenne KodhGUIMEHTA TPEHUS CKOJIBKCHUS.

OnpenerneHne KECTKOCTH MPYKHUHBIL.

Onpenesnenne paboThI CUITBI TPEHUS TIPY PABHOMEPHOM JIBHXKCHUU TeJa TI0 TOPU3OHTAILHON MTOBEPXHOCTH.

10. Onpenenenne pabOTHl CHJIBI YIOPYTrOCTH MPH IMOIBEME TPy3a C HCIOJIH30BAHHUEM HETOJBHXHOTO H
MTOABMYKHOTO OJIOKOB.

11. V3yuyeHne 3aKOHA COXPAHCHUSI SHEPTHH.
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MexaHnyeckue Ko0Jie0aHHS U BOJIHBI.
KonebOarensHoe nBumkeHne. OCHOBHBIC XapaKTEPUCTUKW KONEOAHWN: TIEPUON, YacTOTa, aMIUIUTY/A.
MaTemaTHueCKUl 1 MPYKUHHBIN MasTHUKU. [IpeBpaiiieHre SHEpruu Mpu KoJaeOaTeIILHOM JIBUKCHHUU.
3aryxatomue koneOaHus. BwiHYXIeHHbIe KonmeOaHus. Peszonanc. Mexanuueckue BonHbBL —CBoiicTBa
MexaHudyeckux BOJIH. [IpomonpHBIE M TONEpeYHBbIE BOJHBL J[TMHA BONHBI U CKOPOCTH €€ pacmpoCTpaHCHHUS.
MexaHnu4ecKre BOJIHBI B TBEPAOM Tel€, CEHCMUYECKUE BOJIHBI.
3Byk. ['pomMKoCTh 3ByKa U BeicoTa ToHA. OTpaskeHue 3Byka. UH(Gpa3ByK U yIbTPa3BYK.
Hemoncmpayuu.
HaGmronenue konedaHuii TeJ1 MO JSHCTBUEM CHITBI TSHKECTU U CHIIBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.
HaGnroienue BoIHYKICHHBIX KOJICOaHHUN U pE30HAHCA.
PacripocTpanenue npoobHBIX U ITOTIEPEYHBIX BOJIH (HA MOJICIH).
HabnroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHH PE30HAHC.
Jlaﬁopamopnbte pabomut u onvimol.
Onpe/ieieHre 9acTOTh U IEPUOJIa KOJIeOaHU MaTeMaTHYeCKOTO MasiTHHKA.
Omnpe/ieieHre YacTOThI U TIEPUOJIa KOJICOAHU TIPY>KUHHOTO MasTHUKA.
HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIeOaHNH TIOABEIIEHHOTO K HUTH IPpy3a OT JTUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KoJIeOaHWH MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHUMOCTH TIeproa KojaeOaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChI Tpy3a.
OnBITH, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD TEepHOa KONCOAHUH MPYKUHHOTO MasTHUKA OT MacChl Tpy3a H
JKECTKOCTH TIPY’KHUHBI.
7. H3mepeHue ycKopeHHsS CBOOOIHOTO MaeHHS.
DJIEeKTPOMATHUTHOE 10JI€ U YJIeKTPOMATHUTHBIE BOJIHBI.
OIIEKTPOMarHuTHOE TMOJ€. OJEKTPOMArHUTHbIE BONHBL. (CBOHCTBA 3JEKTpOMArHUTHbIX BoiH. Illkana
AIIEKTPOMArHUTHBIX BOJH. VICITONTb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3H.
DneKTpoMaruuTHas npupoga ceera. CKopocTs cBeTa. BonHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa DIIEKTPOMArHUTHBIX BOJH.
2. BomHOBBIC CBOICTBA CBETA.
Jlabopamopnsie padbomut u onvimot.
1. V3yuyeHwue CBOMCTB AIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeedoHa.
CBeTOBbBIE SIBJIEHUS.
JlyueBass mogenb ceta. Mctounuku ceeta. IlpsimonuHeliHOe pacnipocTpaHeHue cBeTa. 3atMeHus ConHia u
JIynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpayKEeHUs CBETA.
[Ipenomnenune cBeta. 3akoH mpenomieHus cBeta. llomHoe BHyTpeHHee oTpakeHue cBera. lcmoib3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAKCHUS B ONITUIECKUX CBETOBOAX.
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Jlunza. Xox nyueit B sun3e. Ontuyeckas cucreMa Qoroarmapara, MUKPOCKOIA M Tejeckoma. [Ja3 kak
onrTuyeckas cucrema. banzopykocTs U 1adbHO30PKOCTb.
Pasnosxxenue Genoro ceera B ciekTp. OnbITel HeloToHa. CroXeHne creKTpaibHBIX IBETOB. [lucnepcus ceera.
Hemoncmpayuu.
IIpssMonuHeHOE pacnpOCTpaHEHHUE CBETA.
OTpakeHue CBeTa.
ITonyuenune n300pakeHUi B TUIOCKOM, BOTHYTOM U BEITTYKJIOM 3€pKaJiax.
IIpenomienue caera.
OnTHyecKkuil CBETOBO/.
Xon tyueii B coOuparoleit JuH3e.
XoJ Jiydel B pacCeuBarOILEH JTUH3E.
ITomygenune n300pa’keHUI ¢ TOMOIIBIO JIMH3.
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IIpuntun geiicTBus doToanmapaTa, MUKPOCKOIIa U TEIECKOTIA.

10 Mopens rnasa.

11. Paznoxenue 06eI0ro cBeTa B CIIEKTP.

12. Tony4yenue 6eOro CBETA NP CIOKCHUHU CBETA PA3HBIX IIBETOB.
Jlabopamopusie padbomul u onvimul.

1. HccnemoBaHue 3aBUCHMOCTH yTila OTPaXEHHUS CBETOBOT'O JIyda OT yTJIa MaJeHHUS.
2. H3yueHue xapaKTEpUCTHK M300paKCHHS MTPEIMETa B IIIOCKOM 3epKalle.



3. MHccnenoanue 3aBUCUMOCTH yrila MPEJIOMJICHHSI CBETOBOTO JIyda OT yrila MAaJCHUS Ha TPAHUIIEC «BO3TyX—
CTCKJION.
[Toydenue n300paKeHUH ¢ TOMOIIBIO COOUPAOIIEH JIMH3EI.
Omnpenenenre GOKYCHOTO PACCTOSHHUS U ONITUYECKON CHITBI COOMPAFOIIEH JIMH3HI.
OMNBITHI 10 Pa3I0KEHHUIO OSJIOTO CBETA B CIICKT.

7.  OmNbITHI IO BOCHPUSATHIO I[BETA MTPESIMETOB MTPH WX HAOIIOICHUH Yepe3 I[BETOBBIC (PUIBTPHIL.

KBaHTOBbBIE SIBJIEHHS.

Onwithl Pesepdopaa m mnanerapHas Mojaenb atoma. Mojens aroma bopa. McmyckaHue W MOTJIONICHHE CBETa
aromoM. KBauTsl. JInHeiuaTeie CIEKTPHI.

PamuoaktuBHOCTH. Anb(a, OeTa- U ramMma-u3nydenus. CTpoeHHue aTOMHOTO siapa. HykIIoOHHAs: MOJIeNTb aTOMHOTO
snpa. M3otomnel. PanuoaktuBHbIe npeBpaieHus. [lepuos mogypacnaaa aTOMHBIX SIAEp.

SnepHble peakiny. 3aKOHBI COXPAaHEHUS 3apsA0BOI0 U MACCOBOTO YUCE. DHEPIUsl CBA3U aTOMHBIX sinep. CBs3b
Macchl ¥ 3Heprun. Peakiuu cunresa u neieHus saep. Mcrounuku sueprun ConaHIa U 3BE31.
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SAnepnas sHepreTuka. JleiicTBUS paluoaKTUBHBIX U3TyUYEHH Ha KUBBIE OPTraHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3My4YeHHUs U TOTJIOLICHHUS.
CrHeKTpsl pa3iIuYHbIX Fa30B.
CnexTp Bozopoza.
HabGmronenue TpexoB B kamepe Bunbcona.
Pabora cuérurka HOHU3UPYIOMINX H3ITYICHUH.
Perucrpanus n3my4eHus: IpUPOIHBIX MUHEPATIOB U IPOLYKTOB.
Jlabopamopnsie padbomut u onvimot.
1. HaGmromenue CIUTONMIHBIX M TMHEHYATHIX CIEKTPOB HU3ITyUCHHUS.
2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).
3. MHsmepenwne pannoakTHBHOTO (OHA.
IoBTOpPUTETHHO-0000 AN MOTYJTb.
[ToBTOpHTENHHO-0000IIAONNIT MOAYTh TpENHA3HAYCH JUIS CHUCTEeMATH3allMd M OO0OOINEHUS NPEAMETHOTO
COJEp KaHuUs M ONbITa IESTEIbHOCTH, IPUOOPETEHHOTO IPU U3YUEHUH BCETO Kypca (DU3UKH, a TAKXKe I MOATOTOBKHU K
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OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMeHY 10 (U3HKe Ui 00Y4atoLIUXCsl, BRIOPABIIMX 3TOT yUeOHBIH NpeaMeT.

IIpu n3yueHnn AAHHOTO MOAYJIA PEANTU3YIOTCS H CHCTEMAaTHU3UPYIOTCSI BUIBI IE€ATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecreunBaeTcs TOCTIKEHHE MPEAMETHBIX M METAaNpeIMETHBIX IJIAaHUPYEMBIX PE3yJIbTaToB 0O0ydeHus, popMupyercs
€CTECTBEHHOHAY4YHass T'PAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIEAOBAaHUS SBICHHHA MPHUPOABI M TEXHHKH,
OBJIa/ICHUE YMEHUSAMHU OOBSICHATH (PU3UUECKUE SIBICHUS, IPUMEHSS OJTYUYEeHHbIE 3HAHUS, peIlaTh 3a1a4H, B TOM YHCIIE
Ka4ECTBEHHBIE H DKCIIEPUMEHTAIIEHEIE.

[TpuHIMITHAEHO AEATENBHOCTHBIM XapaKTep AaHHOTO pa3zesia pealn3yercs 3a CYET TOro, 4To O0ydarouiuecs
BBITOJIHSIOT 3a/1aHUs, B KOTOPBIX UM IIPEIIaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWN paclo3HaBaTh W HAyYHO OOBSACHITH (QU3MUYECKHE SIBICHHUS B OKpYKaromien
MIPUPO/IE U TIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIE METOMBI UCCIEOBaHUS (U3UYECKUX SIBICHHI, B TOM YHUCIE Ui IPOBEPKH THUIIOTE3 U
MOJTyYEHHS TEOPETUYECKHUX BHIBO/IOB;

OOBSACHATH HAy4dHBIE OCHOBBI HanOoJjee BaXHBIX JOCTI)KEHHH COBPEMEHHBIX TEXHOJOTHH, HampuMep,
MPAKTHYECKOTO UCIIONH30BAHUS PA3IMYHBIX NCTOYHUKOB 3HEPTUM HA OCHOBE 3aKOHA MPEBPAIEHHS M COXPAaHEHHS BCEX
M3BECTHBIX BHJIOB SHEPTHUU.

Kaxngas w3 TeM MaHHOTO MOAYNS BKIIIOYAET JKCIIEPUMEHTAIBHOE HCCIIEIOBaHWE OOOOIIAIOIIEr0 XapakTepa.
Monyinb 3aBepIIaeTcs MpoBeIeHHEM TUAarHOCTUYECKON M OIIEHOYHON paboThI 32 KypC OCHOBHOTO 00IIIero 0Opa3oBaHMs.



INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

Uzyuenne ¢u3MKkn Ha ypOBHE OCHOBHOrO 00mIero oOpa3oBaHHs HANpaBlIeHO Ha JIOCTIDKCHHE

JIMYHOCTHBIX, METAIIPEAMETHBIX U ITPEAMETHBIX 06p330BaTCJ'H>HLIX PE3YIbTaTOB.

B pesynprare mzydenus (GU3WKM Ha yPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus y oOydwaromierocs OymyT

c(hOpMHUPOBAHBI CIEAYIOIINE THYHOCTHBIE PE3YIbTAThI B HaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

- IPOSIBTICHHE WHTEPEca K UICTOPUN M COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NYIECKON HAYKH,

- IEHHOCTHOE OTHOIIEHHUE K JIOCTIDKEHUSIM POCCUHCKUX YIEHBIX-(PU3UKOB;

2) rpakIaHCKOT0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

- TOTOBHOCTh K QKTUBHOMY YYacCTHIO B OOCYXXJCHHMM OOINESCTBEHHO 3HAYMMBIX M 3THYCCKUX MPOOIIEeM,
CBSI3aHHBIX C MPAKTUYCCKUM MPUMCHEHUEM JIOCTUKCHUH (DU3UKH;

- OCO3HaHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX IPHUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHUS:

- BOCIPHATHE ICTETUYCCKMX KauyeCTB (DU3NYCCKOW HAyKH: €€ TapMOHHYHOTO IMOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOTI'0 MO3HAHUSI:

- OCO3HaHME IEHHOCTH (PU3NYECKO HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BaKHEHIIEH COCTABIAOIIEN KyIbTYPBI;

- pa3BUTHE HAyYHOU JTF0003HATEIHPHOCTH, HHTEPECA K HCCIIEIOBATENLCKOM NesITeNFHOCTH;

5) ¢popMupoBanus KyJbTYPhI 310POBbSI M SMOIMOHAJBLHOI0 0J1aronoIy4Yms:

- OCO3HaHHUE IICHHOCTH 0e30macHOro 00pa3a XKM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaKHOCTH
npaBui  0€30MacHOrO TOBEACHUS Ha TPaHCIOPTE, Ha J0Oporax, C OJICKTPUUYECKUM U  TEIUIOBBIM
000pyJOBaHNEM B IOMAIIHUX yCIOBUSX;

- c(hopMHPOBaHHOCTh HaBbIKa pedIeKCHM, NMPU3HAHHE CBOETO MpaBa Ha OMIMOKY W TaKOTO K€ IpaBa y
JIPYroro 4eoBeKa;

6) TPYI0BOI0 BOCIIMTAHMSA:

- aKTMBHOE y4YaCTHE B PEIICHUU MPAKTHUECKUX 3a1a4 (B paMKax CEMbH, 00pa30BaTEILHOW OpraHU3allvH,
ropojia, Kpas) TEXHOJIOTHYECKOW U COIMAIbHON HANPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIE U (DU3HUECKUX
3HAHW;

- HHTEPEC K MPAKTHYSCKOMY M3YUYCHHIO podeccuii, CBSI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

- OpUeHTalus Ha IpUMEHeHHe (PH3UYecKUX 3HAHWN I PelIeHHs 3a/1ad B O0JIACTH OKPYXKAroIIel Cpessl,
IJIAHUPOBAHUS IMOCTYNKOB U OLEHKH X BO3MOXKHBIX HOCIEACTBUI 11 OKpYKaIOLIEH Cpelibl;

- OCO3HaHHE TII00aTBHOTO XapaKTepa YKOJIOTHYECKHUX MPOOJIEM U IyTeH UX PEIICHHUS;

8) amanTauuu kK M3MEHAIOIMMCS YCJIOBUSM COIUAILHOI U NPUPOXHON cpeabl:

- TOTpeOHOCTh BO B3aUMOJEHCTBHM TIPU BBHINIOJHEHWW WCCIENOBAHUNA W TIPOEKTOB (PU3UIECKOM
HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JAPYTHX;

- TIOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSITEbHOCTE;

- MOTPEOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHHM, B TOM YHuCIie (POPMYJIMPOBAThH HIEH, TIOHATHS, TUIIOTE3bI O
(u3nIeCKUX 00BEKTaX U SIBICHUSX;

- 0cOo3HaHue 1e(UINTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKU;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETECHUH HOBBIX (DH3UUECKUX 3HAHHUIA;

- CTPEMIICHUE aHAIIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U TPUPO/IbI, 00IIECTBA M SKOHOMHKH, B TOM YHCIIE C
WCTIONb30BaHHEeM (hM3HUYECKUX 3HAHUH;

- OICHKAa CBOWMX [EHCTBHHA C Yy4YETOM BIWSHHAA Ha OKPYKAMOIIYI0 CpPEIy, BO3MOXKHBIX TJIOO0ATBHBIX
MOCJIE/ICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B PE3YyJabTAaTC OCBOCHUA MPOTrpaMMbI I10 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O 0611161"0 06p2.30BaHI/I$I y

oOyyaromerocs OyAyT c(oOpMUpOBaHbI MeTampeAMeTHbIEe Pe3yJbTaThl, BKIIOYAIOUINE [03HABATEIbHbIC
YHUBEpCANbHbIC Y4eOHbIE ICHCTBHs, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC YUYEeOHBIE NEHCTBUS, PErYISATUBHBIC
YHUBEpCAIbHBIC YIeOHbIC IEHCTBUSL.



Ilo3naBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe TeiiCTBHS
ba3oBble Jlornueckue AeMcTBUS:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBECHHBIC IPU3HAKH O0BEKTOB (SIBJICHUH);

yCTaHaBIMBATh CYIIECTBCHHBIH MTPU3HAK KIacCH(UKaNy, OCHOBaHMS [Tl 0000IIEHHS  CPAaBHEHHS,
BBISBIIATH 3aKOHOMEPHOCTHU H IPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX U HAOIIOICHUSIX,
OTHOCSIINXCA K (PU3NIECKUM SIBICHUSIM;

BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBSA3W MPH N3yUeHUH (PU3UUECKUX SBICHUH U MPOLIECCOB, AeaTh
BBIBOJIBI C MICTIOJIB30BAHUEM JICAYKTHBHBIX U HMHAYKTHBHBIX YMO3AKIIOUCHNH, BEIBUTATH TUIIOTE3HI O
B3aNMOCBS3AX (PU3MUECKUX BEITMYHUH;

CaMOCTOSITEIBHO BBIOUpATh CIIOCO0 perieHus yuyeOHol (pu3ndeckoit 3agauu (cpaBHEHHE HECKONBKHX
BapHaHTOB peIIeHHs], BBIOOp HamOojee MOAXOIAIEro ¢ Y4YETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPHEB).

Ba3oBble ucciienoBarejIbCcKue JeHCTBUA .

HCIIOJb30BaTh BOIPOCHI KAaK UCCIEA0BATEIECKUI HHCTPYMEHT IO3HAHHUS;

NPOBOJUTH IO CAMOCTOSNTENBHO COCTABICHHOMY IUIAHY ONBIT, HECIOXKHBIA (QU3HMUECKHUN
9KCHEPUMEHT, HEOOIbIIOE UCCIIeI0BaHUEe (PU3NIECKOrO SBICHUS;

OLICHMBATh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTH MH(POPMAIMIO, MOTYYCHHYIO B XO/€ MCCIIeIOBaHUS
WJIN 3KCTIEPUMEHTA,;

CaMOCTOSITENbHO  (HOpMYNIHMPOBaTh OOOOIIEHWS M BBIBOABI 10 pe3yiabTaTaM MpPOBEIEHHOTO
HaAOJIOICHUSI, OTIBITA, UCCIICIOBAHNS;

MIPOTHO3MPOBATh BO3MOXKHOE AajlbHEHIIee pa3BUTHE (PU3NYECKUX IIPOLECCOB, a TAKXKE BBIABHUIAThH
MPENONI0KEHHsI 00 MX Pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSATH Pa3lUYHbIe METOJIbI, HHCTPYMEHTHI M 3alPOCHI TIPH HOMCKE M 0TOOpe MH(pOpMAUH HIIN
JMaHHBIX C YYETOM MPEIOKEHHON yueOHOH (PU3NIEeCKOl 3a/1a4u;

aHaJM3NPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh HHQOPMAIIMIO Pa3IMYHBIX BHIOB U (Gopm
NPE/ICTABICHHS;

CaMOCTOSITEIbHO BBEIOMPATh ONTUMANIbHYIO OpMY TpecTaBIeHUs] HHPOPMAILIUN U WILTIOCTPUPOBATH
pelaeMble 3a7a4i HECIIOKHBIMHA CXEMaMH, THarpaMMaMi, HHOH rpapKoH U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHble 1eliCTBHUSL:

B XO7ie 00CYX/IeHHsI yueOHOro Marepualia, pe3ybTaToB JIADOPaTOPHBIX PadOT M MPOEKTOB 3a/1aBaTh
BOIIPOCEHI 110 CYHICCTBY O6CY)K[IaeMOﬁ TEMbI U BbICKA3bIBaTh UACHU, HALICITICHHLIC HA PCIICHUC 3aJa4U U
MoJIJIepKaHUE 0JIaroXKeIaTeIbHOCTHA OOIICHHUS;

COTIOCTABIIATh CBOM CYXACHHA C CYXICHUSMH JPYTAX YYaCTHUKOB JIHAJOra, OOHApYKUBATh
pa3In4Ke U CXOJCTBO MO3ULIMIA;

BBIpaYKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJICTABIATh PE3YNTAThl  BBIOJHEHHOTO (M3MYECKOTO OMbITa (IKCIEPHUMEHTA,
WCCIICIOBAHUS, TIPOCKTA);

MMOHUMATh ¥ WCIOJIH30BaTh MPEUMYIECTBA KOMAaHAHON W MHIWBUIAYaIbHONW pabOTHl MPH pENICHUH
KOHKPETHOH (pU3UUeCKOi POOIeMBbI;

MPUHUMATh TEIH COBMECTHOH JEATENbHOCTH, OPTaHW30BBIBATH JEUCTBUS MO €€ TOCTHKCHHIO:
pacipezeaTh PO, 00CYkaaTh MPOILECCHl U PE3yJIbTaThl COBMECTHON padoThI, 0000II1aTh MHEHHUS
HECKOJIbKHX JIIOACH;

BBITIOJHATHh CBOKO YacTh PabOTHI, JOCTHrasi KAYeCTBEHHOTO Pe3yjIbTaTa 10 CBOEMY HANpaBICHUIO U
KOOPJIMHUPYS CBOM JISHCTBUS C APYTUMHU YICHAMHA KOMaH/IbI,

OIICHHUBAaTh Ka4Ye€CTBO CBOCIrO BKJIaJaa B O6IIIPII71 IMPOAYKT TII0 KPHUTEPHUAM, CaAMOCTOATCIBHO
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe yieOHbIe NelCTBHA
Camoopranusanms:

BBISIBJISITH MTPOOJIEMBI B )KH3HEHHBIX M YYEOHBIX CHTYalUAX, TPEOYIOMNX TS pemeHus] (PU3NIECKUX
3HaHUM;

OPUCHTHPOBATHCS B PA3NIMYHBIX TOJXOAAX MPHHATUS pPEIICHUN (MHIWBUIAyaNIbHOE, NPUHSATHE
pelieHus B TPyIe, IPUHATHE PEIICHUH TPYTIIION);



CaMOCTOSITEIIPHO COCTABIISATh ANTOPUTM pellieHHs (U3MYECKON 3aJaud WM TUIaHa MCCIEeIOBaHUS C
y4ETOM HMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpeaaracMble
BapHaHTHI PEILICHUH;

JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 pelIcHHeE.

CaMOKOHTPOJIb, IMOUMOHAIbHBIA MHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OIEHKY CHTYAIlUU M TpeyIaraTh IUIaH e€ N3MEeHEHNS;

OOBSICHATh NPUYMHBI JTOCTIDKEHHS (HEAOCTIDKEHUS) pPe3yJbTaTOB AEATENILHOCTH, IaBaTh OLECHKY
MPHOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTHUBHI B JICSATEIBHOCTD (B TOM YHCIIE B XOJ] BBIITOJHEHUS! (PU3UUECKOTO HUCCIICAOBAHUS
WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, H3MEHUBILUXCS CUTYAIM, YCTAHOBIEHHBIX OLIHOOK,
BO3HHKILUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA IETH U YCIOBHSAM;

CTaBUTh ce0s Ha MECTO APYroro dYejoBeKa B XOJAE CIOpa WM JUCKYCCHHM Ha HAy4HYIO TeMy,
MOHMMATh MOTHBBI, HAMEPEHUSI U JIOTHKY APYTOTro;

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpH pelieHHH (U3NYEeCKUX 3aJad WM B yTBEPKICHUAX Ha
Hay4YHBIE TEMBI ¥ TaKOE YK€ IPaBo JIPyroro.

NPEAMETHBIE PE3YJIbTATHI
K xoniy oOyueHnss B 7 KJjiacce INpeAMETHBIC pe3ybTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTbh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

WCTIONB30BaTh MOHATHUS: PU3NYECKHEe U XUMHUYCCKUE SBIICHNs, HAOMIOeHNEe, IKCTIEPUMEHT, MOJETIb,
TUIOTE3a, CJMHUIBl (U3MYECKHX BEIMYHMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSHHS BeEIECTBa
(TBEpHOE, KMAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKCHHE (PaBHOMEpPHOE, HEpaBHOMEpHOE,
NpSIMOJIMHEWHOE), TPAeKTOPHsl, paBHOACHCTBYIOIIAs cuia, aedopmanus (ynpyras, IacTH4YecKas),
HEBECOMOCTb, COOOIIAOIINECS COCYABI;

pasnuyath sBieHus (IudQysus, TEINIOBOE IBM)KEHUE YACTHIl BEIICCTBA, PABHOMEPHOE IBHKCHHE,
HEpaBHOMEPHOE JBI)KEHHE, WHEepLUs, B3aUMOJEHCTBHE TeJ, paBHOBECHE TBEPIABIX Ted C
3aKpeIJIEHHON OChIO BpallleHus, Nepejada JaBleHUS TBEPABIMU TEJIaMH, JKUIAKOCTAMU M Ta3aMH,
aTMocepHoe JaBieHHe, TUIaBaHWEe Tej, MPEBPALICHUS] MEXaHWYEeCKOW DHEPruH) MO OMUCAHUIO MX
XapaKTepHBIX CBOHCTB W Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHNX JAaHHOE (pHU3ndecKoe SBIeHNE;
pacro3HaBaTh MPOSBICHUE W3YyYCHHBIX (PM3MUYECKHUX SBJICHUH B OKPY’KAIOIEM MHUpE, B TOM YHCIE
¢u3nyueckue SBICHUS B MPHUPOJE: MPHMEPhl JIBWKEHHS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOW U
HEXXUBOW MPUPOJIE, ACHCTBHE CHIIBI TPEHUS B MIPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaBIICHUS
Ha JKUBOW OpraHu3M, IJIaBaHUE PBIO, PhIYary B TEJIe YeIOBEKa, P STOM MEPEBOAUTH MPAKTHUECKYIO
3ajauy B y4eOHYIO, BEIICIAThH CYIIECTBECHHBIE CBOMCTBA (MIPU3HAKK) (PU3MYECKUX SBICHUMN;
OIMCHIBATh M3yUEHHbIE CBOMCTBA Tel U (U3UUECKUE SBJIICHUS, MCIOJB3Yys (U3NUYECKUE BEITMUMHBI
(macca, 00BEM, TUIOTHOCTh BEILLIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC TeNa, CHila TPEHHUs, AaBJieHue (TBEPIOTO Tela, JKUAKOCTH, T'a3a), BHITAJIKUBAIOIAS
cuiia, MeXaHW4yecKkas padoTa, MOUIHOCTb, IJIEUO CHIIBI, MOMEHT CHIIbI, KO3(D(MUIMEHT IMOJIe3HOTO
NENCTBUST MEXaHW3MOB, KMHETHYECKass W TOTEHLIWANbHAs JSHEpPrus), MpH ONMHCAHWU TPaBUIHHO
TPaKTOBaTh (PU3MUECKHIA CMBICI HCIIONB3YEMbBIX BEIMYMH, UX 0003HAYCHUS U €AMHUIIBI (Pr3nIecKux
BEJIMYMH, HAXOJWTh (OPMYIIBI, CBS3BIBAIONIME JaHHYI (UIMUECKYI0 BEIWYHHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH Ipad)uKH U3YUCHHBIX 3aBUCUMOCTEH (PM3MUECKIX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBICHUS WU MPOLECCHI, UCTIONB3Ysl MpaBHila CIIOKEHHS
cuinl (BOOJIb OAHOW mpsiMoil), 3akoH ['yka, 3akon Ilackains, 3akoH Apxumena, NpaBHWIIO PaBHOBECHUS
peryara (670Ka), «30JI0TOE MPAaBHUIIO» MEXAHHKH, 3aKOH COXPaHEHHMS MEXaHMYECKOH SHEpIruu, MpH
3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATH €TO MAaTEMaTHYECKOE BBIPAKEHHE;
OOBSICHAThH (PU3NYECKHUE SBIICHUS, MTPOIIECCHl M CBOWCTBA Tell, B TOM YHCJIEC U B KOHTEKCTE CHUTyalui
MIPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYMHHO-CICACTBEHHBIE CBS3H, CTPOMTH
o0bsicHeHHe M3 1—2 JIOrMYecKHux IIaroB ¢ Omopod Ha 1—2 H3y4eHHBIX CBOMCTBa (UIMUECKUX
SIBIICHUH, (PU3NYECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacyéTHble 3agaud B 1—2 JEHCTBHUS, WCIONB3YS 3aKOHBI M (DOPMYIBI, CBS3BIBAIOLIHNE
¢u3pyeckue BENMYMHBL: HAa OCHOBE aHAlIM3a YCJIOBMS 33Jadyd 3alUChIBaTh KpPaTKOE YCIIOBHE,
MOJCTABIATh (PU3MUYECKHE BEIMYUHBI B (POPMYJBI M MPOBOAUTH PAacUEThl, HAXOJUTH CIIPABOYHBIC



JaHHbIe, HEOOXOANMBIE TSI PEIICHMS 331a4, OLECHUBATD PEATHCTHYHOCTD MOMYYEHHON (PU3MUECKON
BEJINYUHBI;

®  pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTD MIPH MOMOIIHU (PU3NUECKIX METOIOB, B OIHCAHUH
HCCIIEI0OBAHMUS BBIICISTH MMPOBEPSEMOE PEATIONOKEHUE (THIIOTE3Y), Pa3IniaTh U HHTEPIPETUPOBATH
MOJTY4YEeHHBIN pe3yIbTaT, HAXOAUTH OIIMOKH B XOJIE ONBITA, ACNATh BHIBOJBI TI0 €TO PE3yJbTaTaM;

® [IPOBOAUTH ONBITHI IO HAOMIONCHHWIO (U3MYECKHUX SBICHUH WM (PU3NYECKHX CBOMCTB Te:
(dbopMynupoBaTh IPOBEpSEMBIE MPEANOIOKEHHUS, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pYAOBaHHMS, 3aIIMCHIBATH X0 ONBITA U POPMYITUPOBATH BBIBOJIBL;

®  BBINOJHATH NPSIMBbIE U3MEPEHHS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI H TeMITEpaTyphl C
UCTIONIb30BAaHUEM AHAJOTOBBIX M IHU(POBBIX MPHOOPOB, 3aMUCHIBATE IMOKA3aHHS IPHOOPOB € YIETOM
3aIaHHON a0COJIOTHOM MOTPEITHOCTH H3MEPECHHIA;

® [POBOAUTH HCCICNOBAaHUE 3aBUCHUMOCTHM OJHOW (DU3MYECKOW BENUMYMHBI OT JPYro c
UCTIONIb30BAaHUEM TIPSIMBIX H3MEPEHUH (3aBUCHMOCTH ITyTH DPAaBHOMEPHO MABIKYIIETOCS Tela OT
BPEMEHU [BIDKCHUS Tella, CWIBI TPEHUS CKOJBKEHUS OT Beca Tella, KadecTBa 0OOpabOTKH
MOBEPXHOCTEH TeN M HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOMAAN CONPHUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YAJHHEHHS NPYXHHBI, BRITAJIKUBAIOIICH CHIIBI OT 00BEMa MOrPpYKEHHOM YacTH Tesa U
OT IUIOTHOCTH JKHUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT IIIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUI IUIaBaHMS TeJ, YCIOBHH PaBHOBECHS phldara W OJIOKOB), y4acTBOBATh B
TUIAHUPOBAHUH Y4E€OHOTO HCCIEIOBAHMS, COOMPATh YCTAHOBKY M BBINOJNHATH W3MEPEHUS, CIEIys
NPeTI0KEHHOMY IUTaHy, (PMKCUPOBATH PE3YIBTATHI MOTYYCHHONW 3aBUCHMOCTH (DPU3MUYECKUX BEITMIHH
B BH/JIC NIPE/IIOKEHHBIX TaOJUII ¥ rPpa(HKOB, €IaTh BBIBOJBI 110 PE3yIbTaTaM HCCIICIOBAHHS;

o IMPOBOJUTHL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHH (HHOTHOCTB BeIIeCTBa XUIKOCTH H
TBEPOTO Tela, CHUJIA TPEHUS CKOJIBKEHHS, IaBICHUE BO3yXa, BBITAJIKUBAIOIIAS CHIIA, ACHCTBYIOIIAS
Ha TIOTPY)XKEHHOE B JKHIKOCTH TEJNO, KOA(PQUIMEHT MOJIEe3HOro NEHCTBHS MPOCTHIX MEXaHH3MOB),
crenys MpeIoKeHHOW MHCTPYKIUH: TIPH BBIOJIHEHUH M3MEPEHHH COOMPATh SKCHEPHMEHTAIBHYIO
YCTaHOBKY M BBIYHCIISITH 3HAYCHNUE NCKOMOH BEINYNHEI,

e  co0OMro/aTh MpaBMUiIa TEXHUKH 0€30MAaCHOCTH MPH paboTe ¢ TabopaTOPHBEIM 000PYI0BaHHEM;

e yKa3pIBaTh TPHHIMIIBI JEHCTBUS TNPHOOPOB M TEXHHYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIONIMEcs COCYABI, 0apoMeTp, pbluar, MOABW)KHBIM M HEMOJBIXHBIA OJIOK,
HAKJIOHHAS TUIOCKOCTB;

®  XapaKTepU30BaTh NMPUHIMIEI JEHCTBHS M3YYECHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C OIMOPOIi
Ha MX ONHUCAaHUs (B TOM YHCJE: TOMIIUITHUKYN, YCTPOMCTBO BOJIONPOBOAA, THIPABIMYECKUI Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), HUCIOIb3Ys 3HAHUS O CBOHCTBaX (PU3MUECKUX
SIBIICHUH ¥ HEOOXOTUMBIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOAMTH MNpPHUMEPHl (HAXOAUTh HMH(POPMAIMIO O MpPUMEpax) NPAKTHYECKOTO MCIOIb30BAHUS
(bu3nYecKnX 3HAHUK B TIOBCEAHEBHOM XHM3HU Ul oOecrieueHHs 0e30MacHOCTH HpH OoOpalieHuu c
npubopaMn M TEXHHYECKHMMH YCTPOIMCTBAaMH, COXPAaHEHHUS 3/0pOBbS M COOJIOJCHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHHS B OKPYIKAIOLIeH cpeie;

o OCYIIECTBIIATH 0T60p HUCTOYHUKOB I/IH(bOpMaHI/II/I B I/IHTepHeTe B COOTBCTCTBUU C 3aJJaHHBIM
MOKUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUI M MyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBLIEJIATH MHPOPMALINIO, KOTOPAs SABJISIETCS TPOTHBOPEYUBOM MIIM MOKET OBITh HEJJOCTOBEPHOI;

®  CIIOJIb30BATh NPH BHIMIOJIHEHUN YYeOHBIX 33J[aHUH HAayYHO-TIOMYJIAPHYIO JINTeparypy HU3n4eckoro
COJepKaHUsl, CIIPAaBOYHBIE MaTepuaibl, pecypchl ceth MHTepHeT, Biaaerb IpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HHOOPMAIIMK 13 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

e co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOLICHMS HAa OCHOBE 2—3 HMCTOYHUKOB
nH(popManuu (HU3NYECKOTO COAECPKAHHS, B TOM YHCIIE MyOJWYHO JeNaTh KpaTKhe COOOIICHHS O
pe3yibTaTax MPOEKTOB WX YIeOHBIX UCCIICIOBAHUMN, IPU 3TOM I'PaMOTHO HCIIOJIE30BATh U3YICHHBIN
MOHSATHIHBIN anmapar Kypca GU3UKH, COITPOBOXK/IAThH BEICTYIICHHE MPE3CHTAIUCIH;

® [IpU BHINOJHEHUH Y4YE€OHBIX HPOEKTOB M HMCCIEOOBAaHMH pPacHpeAessiTb O0S3aHHOCTH B TpYIIE B
COOTBETCTBHUHU C MOCTAaBJICHHBIMH 33Ja4aMH, CJICIUTH 32 BBHIIOJIHEHUEM IUIaHa ACHCTBHH, aJeKBATHO
OLICHUBATh COOCTBCHHBIH BKJIAA B JAEATEIBHOCTh TPYIBI, BBHICTPAUBATh KOMMYHHKATHBHOE
B3aNMO/ICHCTBHE, YUUTHIBAs MHEHUE OKPYXKAIOIINX.

K xoHniy oOyueHnss B 8 KkJjiacce NpeaMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaKaTh

cOpMHUPOBAHHOCTH y 00YYAIOIIUXCSI yMEHHUIA:



UCIONb30BaTh IOHATHSA: Macca M pa3Mephbl MOJIEKYJ, TEIUIOBOE [BIDKEHHE aTOMOB U MOJEKYII,
arperatHble COCTOSIHMSI BEIIECTBA, KpPUCTAIMYECKHE W aMop(dHbIe Teda, HACHILEHHBIH |
HEHAaCBIIIEHHBIN Map, BIAaXXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSISI 3HEPIUs, TEIJIOBON JBUTATENb,
JJIEMEHTApHBIM 3JEKTPUYECKUH 3apsf, JJIEKTPUYECKOE T0J€, MPOBOJHUKH U JHUINIEKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

pa3nuyath sBICHHS (TEIUIOBOE pACIIMPEHHE U C)KaThe, TEIUIONepenada, TEeIJIOBOE pPaBHOBECHE,
CMauMBaHUE, KalWUIApHBIE SBIEHUS, HCIApeHue, KOHJACHCAIWs, IUIaBJICHHE, KPHUCTAIIU3aLUsL
(oTBepaeBaHue), KUIEHHWE, Termjonepenaya (TEMIONPOBOJHOCTb, KOHBEKIHS, H3IY4YEHHUE),
JNEeKTpU3alus TeJ, B3aUMOACHCTBHE 3apsioB, JEHCTBHS 3JIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBUE MarHUTOB, JAEWCTBUE MArHUTHOTO TMOJsSI HAa MPOBOJHHK C TOKOM,
3JMIEKTPOMAarHUTHas HMHIYKIHS) O OINUCAaHWIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3MYECKUX SIBJICHUI B OKPYXAIOLIEM MHpE, B TOM YHCIE
¢u3nueckue sIBICHNUSA B IPUPOJE: OBEPXHOCTHOE HATSHKEHHE M KaWUILIPHBIC SIBICHUS B IIPUPOIE,
KpUCTAIUTBI B Tpupoze, u3nydenne ComHIla, 3aMep3aHrne BOAOEMOB, MOpPCKHE Opm3bl, 00pa3oBaHMe
pOCHI, TyMaHa, WHes, CHera, JJIEKTPUYCCKHE SIBICHUS B arMocdepe, SJIEKTPUYECTBO IKUBBIX
OpTaHU3MOB, MATHUTHOE TI0JIe 3eMITH, Apei MoII0COB, pOJb MATHUTHOTO TOJIS ISl KU3HH Ha 3emIie,
MOJISIPHOE CHSHWE, TpPU OTOM IIEPEBOAMTH MPAKTHYECKYIO 3amady B Y4eOHYIO, BBLICISTH
CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) PU3HMUECKUX SIBIICHU;

OIMCHIBATh HM3yUEHHbIE CBOMCTBA Tel U (PU3UUECKUE SBJIICHUS, MCIOJB3Ys (U3NUYECKUE BEITMUMHBI
(TemnepaTypa, BHYTPEHHSSI 3HEPrusi, KOJMYECTBO TEIJIOTHI, yIEJIbHAs TEIJIOEMKOCTh BEIIECTBA,
yaenbHas TEIUIOTa IUIaBJICHUS, YAEIbHAs TEIJIoTa mapooOpa3oBaHUs, yAedbHas TEIIOTa CrOpaHHs
TOIJIMBA, KOI(p(HUIMEHT IOJE3HOr0 ACHUCTBHS TEIUIOBOW MAIIMHBI, OTHOCHTENbHAS BIAKHOCTb
BO3AyXa, OJCKTPUUECKUH 3apsa, CHia TOKa, O3JICKTPUYECKOE HaNpsDKEHHE, CONPOTUBIICHHE
MIPOBOJHMKA, YAEIbHOE CONPOTHUBICHUE BEIIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPHUUYECKOTO TOKa), MpU
ONMCAHMHU TIPABUJIIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIIOIB3yEMBIX BEIMYHMH, 0003HAUCHHS U
CIVHUIBI (U3MYECKUX BEIUYWH, HAXOAWUTh (OPMYJBI, CBS3BIBAIOLIME JaHHYIO (DU3HYECKYIO
BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TpaUKU HM3YYECHHBIX 3aBUCHUMOCTEW (UIUUECKUX
BEJIMYNH;

XapaKTepU30BaTh CBOWCTBAa Tejd, (U3MYeCKHe SBICHUS W MPOLECCHl, HCIOJB3ysl OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpPHM CTPOEHMs BEIIECTBA, HPUHLUI CYNEPIO3ULHH
noJiei (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMs 3apsia, 3akoH OMa Ui y4acTKa LEeHH, 3aKOH
Jxoyns—JIeHna, 3aK0H COXpaHEHUS SHEPTHH, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aIlMCBIBATh €r0 MaTeMaTHUECKOE BBIPAKEHNE;

OOBSICHATh (PU3MUECKHE TMpOIecChl M CBOMCTBAa Tel, B TOM YHCI€ U B KOHTEKCTE CHUTyalui
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbUIBIATH NPUUYMHHOCIEACTBEHHBIE CBSA3HM, CTPOWTH
oOBsicHeHHe W3 1—2 JIOTHMYECKWX MIaroB ¢ Omopodl Ha |—2 W3Y4YEHHBIX CBOWCTBA (PUINUECKHX
SIBIICHUH, (PU3MYIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJadd B 2—3 JEWCTBUS, WCHOJNB3YsS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIIHE
(m3nyecKkue BENMYMHBI: HAa OCHOBE aHallM3a YCJOBHA 3aJadd 3alUCBIBaTh KPAaTKOE YCIIOBHE,
BBISIBIISITH HEIOCTATOK JAHHBIX JUIS PELICHUS 3a7adud, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
ISl € peleHns], TPOBOANUTH Pacu€Thl U CPaBHUBATDH MOJTYUYEHHOE 3HAUCHHE (PU3UUECKON BEIUIMHBI C
W3BECTHBIMU JaHHBIMU;

pacro3HaBath MPOOJIEMbI, KOTOPBIE MOYKHO PEIINTH MPU TTOMOIIHA (UIUUECKUX METOJIOB, UCIIONB3YS
OMHCaHUE WCCIIEIOBAHMUS, BBIACIATh MPOBEPSIEMOE IPEANOI0KEHNE, OIEHWBATh MPABUIBLHOCTH
MOpSAIKa POBEICHNS UCCIIETOBAHUS, JIENaTh BHIBOIBI;

MPOBOJUTH OIBITHI MO HAaOMIONEHUIO (U3MYECKUX SIBICHUH WM (U3MUECKUX CBOMCTB Tell
(KarmuyuTSIpHEIE SIBIICHUS, 3aBUCHMOCTh JIABJICHUS BO3AyXa OT €ro o0hEMa, TeMIepaTyphl, CKOPOCTH
mpollecca OCTBIBAaHUS W HAarpeBaHWs NPU HMIITYYSHWH OT I[BETa H3ITydaromed (TOTIomaroniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIEPATYPHI )KUIKOCTH U TUIOIMAAN €€ TTOBEPXHOCTH,
UIEKTpU3aLUsl TeJl U B3aMMOJCICTBUE 3IIEKTPUUYECKUX 3apsAlOB, B3aUMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yalIM3aLUsl MAarHUTHBIX IOJIEH [TOCTOSHHBIX MarHUTOB, AEHCTBHUS MarHUTHOTO IOJII Ha
IIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JICKTPOJIBUIATElsl IOCTOSHHOIO TOKA):
¢dbopMynupoBaTh IIPOBEpPSEMbIC IPENNOIOKEHUs, COOMpaThb YCTAHOBKY M3 IPEIUIOKEHHOIO
000py10BaHHMS, OTIMCHIBATH X0/ ONBITa U (OPMYINPOBATH BEIBOJIBL;



BBINOJIHATh IPSMBIE U3MEPEHUs] TEeMIIEPaTypbl, OTHOCUTEIBHON BIAXXHOCTH BO3[yXa, CHJIBI TOKa,
HampsDKEHUS] C HCIOJIb30BAHWEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEIHYHH,
CpaBHHUBATh PE3yJbTaThl U3MEPEHHH C YIETOM 3a1aHHON a0CONMIOTHON TTOTPEITHOCTH;

MPOBOANTh  HMCCJCAOBAHHUE 3aBHCUMOCTH OJHOW  (DMU3WYECKOH BEIMYMHBI OT JAPYyro ¢
WCTIONB30BaHUEM MNPSMBIX M3MEPEHUH (3aBHCUMOCTH COTPOTHBICHUS MPOBOAHUKA OT €T0 JJIMHBI,
IUIOINAAM TIOTIEPEYHOT0 CeUeHHs M YAEIHHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOJHWKA, CHIIBI TOKA,
WAYIIEro 4epe3 MPOBOTHUK, OT HAMPSHKCHUS! Ha MPOBOJHHKE, UCCIENOBAHUE TIOCIEA0BATEIBHOTO U
napayieTbHOTO COSAMHEHUH MPOBOJHMKOB): TIAHMPOBATh HMCCIIEAOBAaHHE, COOMpaTh YCTaHOBKY M
BBHITIOJIHATh M3MEPEHUs], CleAysl MpPEeAsiOKCHHOMY IUIaHy, (UKCHUPOBATH PE3yJdbTaThl MOTYyYCHHOU
3aBUCHUMOCTH B BHJIE TaOJIUII U rpauKOB, JAeTaTh BBIBOJBI MO PE3YJIbTaTaM HCCIICAOBAHMS;
[IPOBOJUTH KOCBEHHbIE HM3MEPEHHUS! (M3MUECKUX BEIMUYUH (yIENbHAasl TEMJIOEMKOCTh BEILECTBA,
COIIPOTHUBIICHNE IIPOBOJHMKA, pa0OTa U MOIIHOCTbh JIEKTPUUYECKOTIO TOKA): INIAHUPOBATh U3MEPEHHUS,
coOHupaTh IKCHEPUMEHTAIBHYI YCTAHOBKY, CIIEAysl NPEATIOKEHHOW HHCTPYKLHMH, M BBIYUCIATH
3HA4YEHUE BEJIUYHHBI,

co0roaTh paBuiia TEXHUKU 0€30MacHOCTH Npu paboTte ¢ 1abopaTopHBIM 000pYI0BAHUEM;
XapaKTepu30BaTh MPUHLIUIBI ACHCTBHSA W3yYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH
HAa WX onucaHus (B TOM YHCIE: CHUCTEMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBas TypOWHA,
aMIIepMEeTpP, BOJIFTMETP, CYETUHK OSJEKTPUUECKOW SHEPIUH, DIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIE IEKTPONPHOOPH! (IIPUMEPHI), SIEKTPUUECKUE HPEAOXPAHUTENH, NEKTPOMArHuT,
3JIEKTPOABUIATENb IIOCTOSIHHOTO TOKA), MCIIONB3Yys 3HAHMS O CBOMCTBaX (PM3MUECKUX SBICHUH U
Heo0X0ouMble (PU3NIECKIEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTENbHBIE MPHOOPHI MO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETp, TUTPOMETp, IBUTATEIb
BHYTPEHHETO CrOpaHMsl, JJEKTPOCKOI, PEoCTaT), COCTaBISITh CXEMbl 3JIEKTPHUYECKHX IIened ¢
MOCJIeIOBAaTEIbHBIM U NapajUIeJIbHBIM COEIMHEHUEM DJIEMEHTOB, pa3linydasi yCcJIOBHBIE 0003HAYCHHS
AIIEMEHTOB ANEKTPUUYCCKHUX LIETICH;

NPUBOAUTH NPUMEPH (HAXOAUTh HHPOPMALMIO O MpUMEpax) MNPAKTUUYECKOI'O HCIONb30BaHMS
(¢u3NUecKuX 3HAHWK B TIOBCEJHEBHOW JKM3HU Uil oOecriedeHus: 0e30MacHOCTH NpU OOpalleHUH ¢
npubOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS W COOJIOJIEHUS HOPM
9KOJIOTHUYECKOTO TIOBE/ICHHSI B OKpYIKaroIeH cpee;

OCYILECTBIIATH MOUCK MHPOpMAIK (hU3NIecKOoro coaepkanus B VIHTepHETE, HA OCHOBE MMEIOLLINXCS
3HAaHUH W NYTEM CpPaBHEHUS JONOJIHUTEIBHBIX HCTOYHHKOB BBIACIATH HH(YOPMALHMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBOHN T MOKET OBITh HEJIOCTOBEPHOMH;

WCTOJIBb30BaTh MPH BBIIIOJHEHUH YUEOHBIX 3a/JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (U3NUECKOTO
CoJiep)KaHUs, CIPaBOYHBIE MaTepuanbl, pecypcsl ceth VIHTepHET, BIaAeTh NpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHOOPMAIIUU U3 OJHONW 3HAKOBOH CUCTEMBI B IPYTYIO;
cOo3/laBaTh COOCTBEHHBIE MHUCHMEHHBIC M KpaTKHE yCTHBIE COOOIIEHHs, 00001as HHPOPMALUIO U3
HECKOJIbKMX HCTOYHUKOB (PU3MUYECKOTO COJCpPKAaHUS, B TOM 4HCIE MyOIMYHO NPEACTABIATH
pe3yabTaThl IPOEKTHOW WIIM MCCIEI0BATEIBCKON AEATEILHOCTH, P 3TOM I'PaMOTHO MCIIOJIb30BaTh
W3yYCHHBIH NOHATHHHBIN anmapaT Kypca GU3HKH, CONPOBOXKIATh BHICTYIIJICHUE MTPE3CHTAlNEH;

MpHU BBIOJHEHWH YUYEOHBIX IMPOEKTOB W HCCIENOBaHMN (U3UUECKUX TPOIECCOB PACTPEICIITh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABJICHHBIMHU 3aJa4aMH, CJICJAHWTH 32 BBIMOJHEHHEM
TUTaHa JeWCTBUH M KOPPEKTHPOBATH €T0, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIAJ| B JIESATEIHHOCTh
TPYIIBI, BBICTPAaUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MPOSBISS TOTOBHOCTH pa3peniath
KOH()ITUKTHI.

K koHiy oOydyenus B 9 KJacce MpeAMETHbIe pe3yjbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh

c(OPMHPOBAHHOCTD y 00YYAFOIUXCS YMEHUH:

WCTIONIb30BaTh MOHATHSA: CHCTEMa OTCYETa, MaTepHaibHas TOYKa, TPAEKTOPHSA, OTHOCHUTEIHHOCTH
MEXaHUUECKOTO JBIDKeHHs, Aedopmarus (ynpyras, IIacTH4ecKas), TpeHUe, EHTPOCTPEMHTEILHOE
YCKOpEHHUE, HEBECOMOCTh U TEPETPYy3KH, LIEHTP TSHKECTH, aOCOIMIOTHO TBEPAOE TEJO, IEHTP THKECTH
TBEPAOTO TeJa, paBHOBECHE, MEXaHMUECKHE KOJeOaHWsI W BOJHBI, 3BYK, HH(PPA3BYK U YIBTPa3BYK,
JNIEKTPOMAarHUTHBIE  BOJHBI, IIKaja dJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTb, CIIEKTPHI HCITyCKAaHUS U MOTJIOUICHHS, anb(a, O0eTa- 1 raMMa-u3IIydeHusi, U30TOIIbI,
SIIEpHAs SHEPreTUKA;



pa3nuyath sABJIECHUS (paBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEIHOE IBUKEHUE, PABHOYCKOPEHHOE
OpSAMOJIMHEWHOE IBMKCHUE, CBOOOJHOE MAaJCHUE Tell, paBHOMEpPHOE IBM)KEHHE IO OKPY>KHOCTH,
B3aMMOJCHCTBUE Tell, pPEaKTUBHOE [BWKEHHE, KoyeOaTenbHOe [BIKEHHE (3aTyXaiolume M
BBIHY)KJCHHBIE KOJeOaHMsI), PE30HAHC, BOJHOBOE IBIKCHHE, OTPAKEHHE 3BYKA, MPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaXEHHE M IPEIOMJIEHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPaXXEHHE CBETA,
pasnokeHHe Oenoro cBeTa B CHEKTP W CJIOXKEHHE CIEKTPaJbHBIX IIBETOB, IUCIIEPCHS CBETa,
€CTECTBEHHAsl paJIMOaKTUBHOCTh, BOZHUKHOBEHHE JIMHEHUATOr0 CHEKTpa M3JIyuyeHHs) N0 OMUCAHHIO
UX XapaKTEePHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIHX AaHHOE (pu3ndecKoe sBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YUYECHHBIX (PU3MYECKUX SIBICHUHA B OKPY’KAlOIIEM MHUpE (B TOM YHCIIE
¢u3nueckue SBICHUS B MPHUPOJC: NPUIUBBL U OTIUBHI, ABIKeHHE MiaHeT CONHEYHOHW CHUCTEMBI,
pPEaKkTUBHOE [BUKEHHE KHUBBIX OPTaHU3MOB, BOCIPHSITHE 3BYKOB JXHUBOTHBIMH, 3E€MIIETPSICEHHUE,
ceifiCMUYeCcKUe BOJHBI, IyHAMH, X0, [[BETA TeJ, ONTHUYECKUE SBICHUS B MPHUPOJE, OMOIOTHUECKOES
JEeWCTBUE BHIUMOTO, YIbTPa(HUOIETOBOIO M PEHTICHOBCKOTO U3NMyYeHH, €CTeCTBEHHBIN
pannoakTUBHBIN (DOH, KOCMHYECKHE JIy4d, PagUOAKTHBHOE W3Iy4Y€HHE HPUPOAHBIX MHHEPAJIOB,
NeiicTBUE paJUOaKTHUBHBIX H3IyuyeHHH Ha OpraHu3M 4YejloBeKa), IpH OTOM IEPEeBOAUTH
MPaKTUYECKYI0 3a7ady B yueOHYI0, BBIACHATH CYIIECTBEHHBIC CBOMCTBA (IIPHU3HAKK) (PU3UUECKUX
SIBJICHUM;

OIMCHIBATh HM3yUEHHbIE CBOMCTBA Tel U (PU3UUECKUE SBJICHUS, MCIOJb3Yys (U3NUECKUE BEITMUMHBI
(cpenHsist 1 MTHOBEHHAsI CKOPOCTh Tefla IIPH HEpaBHOMEPHOM JIBKEHHH, YCKOPEHHE, TiepeMelleHue,
MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJa YINPYTOCTH, CHJa TSDKECTH, YCKOPEHHE CBOOOIHOIO
MajJieHus, BEC Tella, HWMITYJbC TeJa, WMIIYJbC CHJIBl, MEXaHhdeckas pabdoTa M MOIIHOCTb,
MOTeHLMANbHAsg JHEpPrus Teja, MOJHATOrO0 HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIHallbHAs 3HEprus
C)KaToll NpY)XHUHBI, KUHETUYeCcKass SHeprus, MOJHas MeXaHUuYeckas SHEprus, Mepuo] M YacToTa
KojeOaHuil, IJIMHA BOJHBI, T'POMKOCTh 3BYKa M BBICOTa TOHa, CKOpPOCTh CBE€Ta, IIOKa3aTelb
MpeJOMIICHUS CpeJibl), IPY OMUCAHUM MPABUIBHO TPAKTOBATH (DU3UYECKUI CMBICI HCHONb3YEMBIX
BEMYHMH, 0003HAYCHHS M EOUHUIBI (PU3MYECKUX BEIMYMH, HAXOJUTh (DOPMYJIBI, CBSI3BIBAIOLINE
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JAPYIMMH BEIWYMHAMH, CTPOWTh TpauKH H3yYeHHBIX
3aBUCUMOCTEH (PU3MUECKIX BEIHMYUH;

XapaKTepU30BaTh CBOWCTBA Tejl, (PU3MUECKUE SBICHUS M MPOLECCHI, UCTIONb3YS 3aKOH COXPAaHECHUS
9HEPTruH, 3aKOH BCEMHPHOTO TSATOTEHHWS, MPUHLMUI CYNEPIIO3UIUN CHJI, IPHHIUIT OTHOCUTEIBHOCTH
lanunes, 3akonsl HpIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKEHUS M TPEIOMIICHUS
CBETa, 3aKOHBI COXPAaHEHUs 3apsAIOBOTO M MAacCOBOTO YHCEN MPHU AAEPHBIX pPEaKLUAX, MPU 3TOM
JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3aIHUCBIBATH €0 MaTEMAaTHYECKOE BBIPAKEHHE;
OOBSICHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBAa Tel, B TOM YHCJIE€ M B KOHTEKCTE CHUTyauui
MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISTH NPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOHUTH
oOBsicHeHHe W3 2—3 JIOTHYECKUX IIaroB ¢ OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (PUINUECKHX
SIBJICHUH, (PU3MYIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEI];

pemaTh pacu€THbIe 337a4M (ONMPAIOLINEcs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCHOJb3YS 3aKOHBI U
(hopMyIbl, cBA3BIBaOLIME (PU3NUECKUE BEIIMUYMHBI: HA OCHOBE aHAJIM3a yCJOBHUS 3a]aud 3alHChIBATh
KpaTKoe YCIIOBHE, BBISIBIATh HEJOCTAIOIIME WM H30BITOYHBIE [aHHbIC, BBIOMpAaTh 3aKOHBI M
(dbopMynbl, HEOOXOAWMBIC AJsl PpEIICHHs, MPOBOJUTH PACYETHI M OLCHUBATh PEATHCTUYHOCTH
MOJTYYEHHOT0 3HaUeHHs (PU3NUECKON BEINUUHBL;

pacro3HaBath MPOOJIEMBbI, KOTOPBIE MOKHO PEIIUTh MPU TIOMOIIH (U3UIECKUX METOJIOB, UCTIONB3YSI
OMHMCAaHUE HCCIENOBAaHMUs, BBIICIATh MNPOBEPSIEMOE MPEANONOKEHNE, OLEHUBATh NPABUIBHOCTh
MOpsIKA MPOBEICHUS UCCIECAOBAHMS, 1€1aTh BHIBOBI, HHTEPIPETUPOBATH PE3ybTaThl HAOII0ICHUN
U OTIBITOB;

MPOBOJIUTH OMBITHI MO0 HAONOJCHUIO (PU3MYECKUX SBICHUH MM (PU3MUECKUX CBOWCTB Tell (U3yUeHHe
BTOPOTO 3aKoHa HpIOTOHa, 3aKOHa COXpaHEHHUS SHEPrHH, 3aBUCHUMOCTH IMEpHoAa KoJeOaHun
MPYKMHHOTO MAasATHUKA OT MAaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHUCHMOCTH OT aMILIUTYIbBI
MaJIbIX KOJIeOaHMid, IPSIMOJIMHEHHOE PacIpOCTpaHeHNE CBETa, pas3lioKeHue Oeoro cBera B CIIEKTD,
W3yueHHE CBOWCTB HW300pa)KeHUsT B IUIOCKOM 3epKaje W CBOWCTB HM300paKeHHs TNpeiMeTa B
cobuparomeii  nmH3E, HAOMIOACHHE CIUIOIIHBIX M JIMHEWYATBIX  CIHEKTPOB  HM3ITYUCHHS):
CaMOCTOSITEIBHO COOMpPATh YCTAaHOBKY W3 H30BITOYHOTO HaOopa 00OpYyJOBaHUsS, OMUCHIBATH XOJ
OTIBITA H €T0 Pe3yiIbTaThl, (POPMYIMPOBATH BEIBOBI;



IPOBOJUTH IIPM HEOOXOIUMMOCTH CEPHUIO0 IPSIMBIX H3MEPEHMH, OIpEeIeNsisi CpeiHee 3HaueHHe
u3MepseMoll BeNWYHHBI ((OKYCHOE paccTOsiHHE coOHparomeil JUH3b), OOOCHOBBIBATH BBHIOOD
crioco0a n3MepeHust (M3MEPUTENBHOTO MPUOopa);

MPOBOIUTH HCCIICOBAHNE 3aBUCHMOCTEH (DU3NYECKHX BEJIMYMH C WCIOIB30BAHUEM TIPSIMBIX
HU3MEpeHU (3aBUCHUMOCTh MYTH OT BPEMEHHM MpPHU PAaBHOYCKOPEHHOM [BW)KEHHM 0e3 HayaabHON
CKOpOCTH, TMeprojia KoleOaHWi MaTeMaTH4YeCKOTO0 MasTHHKA OT AJWHBI HUTH, 3aBUCHUMOCTH YIJia
OTP@)XEHUS CBETa OT yIVIa NaJeHUS M yria MpeJoMJIeHHs OT yria MaJeHHsd): IUIaHUPOBaTh
HCCIIeIOBaHNE, CaMOCTOSTENIFHO COOMpaTh YCTaHOBKY, (MKCHUPOBATH pE3yJAbTaThl IOTYyYCHHOU
3aBUCUMOCTH (PM3MYECKHX BENWYHMH B BUJAE TAaOIUI] M TPaUKOB, JeIaTh BBIBOABI MO pe3yibTaTaM
WCCIIEIOBAHNUS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEJINYMH (CPEAHss CKOPOCTh U YCKOPEHHUE Tella Mpu
PaBHOYCKOPEHHOM  JABWKEHUHM, YCKOPEHHE CBOOOIHOTO TaJeHHs, IKECTKOCTb IMPYXKHUHBI,
KO3(QQULIMEHT TpeHHs CKOJBbKEHHSA, MEXaHHdeckas paboTa M MOILIHOCTb, 4acTOTa U IIEPHOA
KOJIEOaHNI MaTeMaTHYECKOro M NMPYKMHHOT'O MAasTHHKOB, ONTHYECKas CHJIa COOMPAOLIEH JIMH3BI,
pannoakTUBHBIN (OH): MJIAHUPOBATh HM3MEPEHUS, COOMPATh HKCIEPUMEHTAJIBHYIO YCTaHOBKY H
BBITIOJHATh HW3MEPEHHs, Ceays MpeIoKEHHON WHCTPYKUMHU, BBIYHUCIATH 3HAYEHHE BEIUYHUHBI U
aHaIIM3UPOBATh MOJYYEHHBIE PE3YIBTATHI C YUETOM 3aIaHHON NOTPEITHOCTH U3MEPEHMUI;

COOJFOIaTh TIpaBUiIa TEXHUKH 0€301TacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM;
pa3nn4aTh OCHOBHBIC IPU3HAKHM M3YUYEHHBIX (PU3UUECKUX MOJIETIel: MaTepraibHas TOUKa, abCOTIOTHO
TBEPIOE TEJIO, TOYEUHBIH HMCTOYHHMK CBETA, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Spa;

XapaKTepu30BaTh MPUHLIUIBI ACHCTBHSA W3yYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha UX ONMCaHUsA (B TOM YHCIE: CIUAOMETDP, JaTUNKU MOJIO0KEHHUsSI, pACCTOSHUSA U YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, MEPUCKOT, (poToamnmapar, ONTHIECKUE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETp, KaMmepa
Buibcona), ucnone3yst 3HaHHS O CBOWCTBaxX (PM3MYECKUX SIBICHUA M HEoOXoauMbie (u3nyeckue
3aKOHOMEPHOCTH;

UCIONB30BaTh CXEMbl W CXEMAaTUYHbIE PHUCYHKH HU3YYCHHBIX TEXHHYECKHUX  YCTPOMCTB,
W3MEPHUTENbHBIX NMPHOOPOB M TEXHOJOTHYECKHX IPOLIECCOB MPH PEUICHHH y4eOHO-TPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JIJIs IIOCTPOSHUS N300pakKeHUH B TNIOCKOM 3epKajie U COOMparomie TuH3e;
NPUBOAUTH NPUMEPH (HaXOAWTh HH(POpMAIMIO O NpUMepax) MNPAKTUUYECKOr'O HCIOIb30BaHMS
(¢u3nUecKuX 3HAHUKA B IOBCEIHEBHOM JKM3HU IUIA oOecredeHus: 0e30MacHOCTH NpU OOpalleHHH ¢
npubopaMn W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbS H COOJIONEHHS HOPM
9KOJIOTUYECKOTO MTOBEIEHUS B OKPY KaIOIIeH cpeie;

OCYLIECTBIIATh MOMCK HHGOpManuu (HU3NYECKOro cojaepkanus B HTepHeTe, caMOCTOSATEIHHO
(dbopMynupysl TOHCKOBBIM 3alpoCc, HAXOAUTh IIYTH OINpPENEeNeHUs IOCTOBEPHOCTU MOIY4YEHHOH
nHGOPMALIMK HA OCHOBE UMEIOIMXCS 3HAHUN U JOTOIHUTEIBHBIX HCTOYHUKOB;

WCTIOJIB30BaTh MPH BBITOJHEHUH YUEOHBIX 33/IaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PUIUIECKOTO
coJep)KaHUs, CIPaBOYHBIE MaTepuanbl, pecypcsl cetn VHTepHET, BIaaeTs NpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusl HH)OPMAIIUU U3 OJHONW 3HAKOBOH CUCTEMBI B IPYTYIO;
c03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE MH()OPMAITNU M3 HECKOJIBKHUX
WUCTOYHUKOB (U3MUECKOTO COJIEpKAaHUS, IMyOIMYHO TPEICTABIATh PE3YNbTaThl MPOSKTHOH WK
HCCIIEIOBATENIbCKON JIEATENIbHOCTH, MPU 3TOM TPaMOTHO HCIIOJIb30BaTh W3YUEHHBIH MOHATUIAHBIN
amnmapar u3y4aeMmoro paszjieia (pU3WKM W CONpPOBOXKIATH BBICTYIUICHHE MpE3eHTanueil ¢ yuérom
0COOEHHOCTEN ayJUTOPHH CBEPCTHUKOB.



TEMATHYECKOE ININTAHUPOBAHHME 7 KJIACC

KoauuecTBo yacoB
Ne HaunMeHoBaHue pa3jaeioB U TeM JJiekTpoHHBbIE (U (poBLIE)
Kontposabnbie | IIpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. ®u3uka u eé posib B MNO3HAHUY OKPY-KAIOLIEro MUPa
1.1 ®dusnka - HayKa 0 IPUPOAC https://m.edso00.ru/ZJ2U13BMX
1.2 Du3NYECKIE BETHUNHBI 1 https://m.edso0.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBIN METOT TIO3HAHHSI 2 1 https://m.eds00.ru/ZOL7QLIIS
HWroro mo paznemy 6
Paznen 2. IlepBoHayanbHbIe CBeIeHUsI 0 CTPOEHUM BelllecTBa
2.1 CrpoeHue BelecTBa 1 https://m.edsoo.ru/2SJ151M41
2.2 JIBHXCHME I B3AMMOEHCTRHE HaCTHI 2 1 https://m.eds00.ru/ZXDKQLXCC
BelIecTBa
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Uroro o pazaeny 5
Paznen 3. /IBu:xeHue v B3auMo/ieiicTBHE TeJl
3.1 ‘ MexaHu4ecKkoe IBUKECHUE ‘ https://m.edsoo.ru/SFPMEBWOK
3.2 ‘ Wuepuus, Macca, INIOTHOCTh 4 ‘ https://m.edso0.ru/GXPU4MT5P
33  Cuna. Bumsl cun 14 2  https://m.eds00.ru/9RNDRUONW
Hroro mo pazneny 21
Pasnen 4. laBienue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
1 .
41 Jlaprenne. Tlepenaua AapieHis TBEPABIMH 3 https://m.edsoo.ru/X0DW367P2
TEJaMH, )KUJIKOCTSIMH U Ta3aMU
4.2 JlaBneHue )KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 AT™MochepHOe TaBieHHe https://m.edso0.ru/T7134SXNO
4.4 JIGHCTBIE KUKOCTH 1 ra3a Ha MOrpy:EHHoe 7 3 https://m.edsoo.ru/NFE6OY8NK
B HUX TEJIO

Hroro mo pasaeny 21




Pasnen 5. Pabota 1 MOIIHOCTB. DHeprus

51 Pabora 1 morHoOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocTeie MexaHN3MBI 1 https://m.edso00.ru/504NQXKX9
5.3 MexaHudecKast SHEPTUS 1 https://m.eds00.ru/G30454EMT

HUroro no pazaeny 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIACC

KoJinuecTBo yacoB
HaumeHoBaHMe pa3aesioB U TeM JyekTpoHHBIE (UM (PpOBLIE)
Ne n/n Kontpoabnbie  IIpakTuyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE Pecypchbl
padoThI padoTsI
Paznen 1. TensoBble siBJIEHUS
1.1 CrpoeHue 1 CBOMCTBA BeleCTBa 7 https://m.edso0.ru/R8QZNCIPM
1.2 TerutoBbIe IPOIIECCH 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazaeny 28
Pa3nen 2. dnekTpuyeckue U MArHUTHBIE SIBJIEHUS
C) .3
2.1 FEKIPHACCIUE SapAIEL. SAPICHHLE Tela 7 1 https://m.eds00.ru/RAQORCTQ4
U UX B3aUMOJICHCTBHE
2.2 [TocTOSsIHHBIH AIEKTPUUESCKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIC SBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJeKTpOMarHUTHAsE MHAYKIHS https://m.edso00.ru/7QODSEL15
HUroro mo paznemy 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5




9 KUIIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DyeKTpoHHBIE (MM (PpPOBBIE)

Ne n/m Kontpoabneie  IIpakTnyeckmne
MPOrpaMMsbl Bcero 0o0pa3oBaTeJibHBIE PECYPCHI
padoThI padoThI
Paznea 1. MexaHn4uecKue IBJICHUSA
M
1.1 CXAHWHECKOS IBIDKCHHE H CTIOCO0BI ero 10 1 https://m.eds00.ru/CEOGHRGTL
OIMCaHUs
1.2 BsaumopeiictBue el 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAHCHHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3nea 2. Mexannueckue KoJie0aHHUS M BOJHBI
2.1 MexaHuueckue KoeOanus https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHn4yecKre BOJTHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Uroro o pazaeny 15

Pa3znen 3. 3HeKTp0MaFHHTHO€ moJi¢ M JJIEKTPOMATrHUTHBIC BOJITHbI

DNEeKTPOMArHUTHOE TIOJIE U

3.1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMATrHUTHBIC BOJTHEI
Hroro no pazneny 6
Pasnen 4. CBeToBble siBJIEHUSI
4.1 3aKOoHBI pacCIPOCTPaHEHHS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 3 https://m.edso0.ru/2Z0WNYKRX1
4.3 Pasnoxxenue 6enoro cBeTa B CEKTP 3 https://m.edsoo.ru/2Z5AHODTO
Hroro mo paznemy 15

Pa3nea 5. KBanToBbI€ SIBJIEHHSA




51 HcnyckaHue v OTJIOIIEHHE CBETa aTOMOM 1 https://m.edsoo.ru/BK5E4AQQ8
5.2 CrpoeHne aTOMHOTO sAapa https://m.edsoo.ru/U3WX2R61B
5.3 SAnepHbie peakuuu https://m.edsoo.ru/TMMVY9VSF
HWroro no pazneny 17
Paznen 6. IloBTOpuTe1bHO-00001IAK0INI MOTYJIb
6.1 HosTopertite it 0GobIeRIe conepHani 9 2 https://m.edso0.ru/JKQXVJISBE
Kypca (hu3uku 3a 7-9 ximace
Hroro no pazaeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHMUE 7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO Yacon

KourpoJjabnHbie
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHHs

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTeJIbHBIE PecypChl

®u3nka — Hayka o mpupoae. SBneHus
npupoiel. GU3NYecKre SBICHUS

Mexanndeckne, TeIIOBEIE,
3JIEKTPUUECKUE, MATHUTHEIE,
CBETOBBIE, 3BYKOBBIE SIBICHUS

dusnyeckure BEIUUMHBI U UX
M3MepeHue

VYpok-uccnenoanue "M3mepenue
TEMIIEPATYPHI IIPH ITOMOIIU
JKUJIKOCTHOTO TEPMOMETpPA U JaTYUKA
TeMmneparypst”

https://m.edsoo.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

https://m.edso0.ru/6ZYFTFPA7

https://m.edsoo.ru/\VQGCNS8IMP

Kak ¢usuka u 1pyrue eCTeCTBEHHBIC
HAYKH U3YYafOT IIPUPOITY.
EcTtecTBeHHOHAYUYHBIN METOA
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOILILI0 MOJIEEH

VYpok-uccinenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTH MOJIETA IAapUKa,
MyIEHHOTO TOPU30HTAIBHO, TEM
Oospiie, uem OoJibIle BHICOTA ITycKa'
Crpoenue Bemiecta. OMNBITHL,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHNE
BElIECTBA

https://m.edsoo.ru/3LPP2HPX2

https://m.edsoo.ru/QYLZITEMU

https://m.edsoo.ru/F5PU40LYR

I[BI/I)KCHI/IG qacTull B€EIICCTBA

VYpok-uccinenosanue «ONBITHI 10
HaOJIOJEHHUIO TETIJIOBOTO PaCIINPEHHS
Ta3oB»

https://m.edso0.ru/HQ31SN1F3

https://m.edso0.ru/FT87UNTLS

10

AI‘peFaTHBIC COCTOsAHUA BCUICCTBA

https://m.edso00.ru/STRDWACXM

11

B3aumMocBs3p Mex 1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX

https://m.edsoo.ru/AWM1DBI148




ATOMHOMOJIEKYJISIPHBIM CTPOEHHEM.
OcCo0EHHOCTH arperaTHbIX COCTOSHUN
BOJIBI

Mexanndeckoe JBHKCHHUE.

12 PaBHOMEPHOE U HEPABHOMEPHOE https://m.edso0.ru/3W6CCIHB1
JIBIDKEHHUE

13 Ckopoctb. Enunuie! ckopoctu https://m.edso0.ru/29GPTJAKL

14 Pacuer myTH ¥ BpEeMEHH IBIDKCHUS https://m.edsoo.ru/PVHMNWAUA
Wueprus. 3aK0H HHEPITUN.

15 BsaumoeiicTBre TeT Kak IpHYrnHa https://m.edsoo.ru/KX55101BX
M3MEHEHHUS CKOPOCTH JABHKECHUS TEJ

16 O“g:;;;"g:ifee‘fiﬂ i:f;e;racc“ 1 https://m.eds00.ru/0S71X3DPS

17 Jlabopatoprias pabora «Onpezeseiiie https://m.eds00.ru/OH22PX7CX
TUIOTHOCTH TBEPIOTO TEJIa»

18 i:i:f;ifaﬂaq ro Teme "TlroTHocTs https://m.eds00.ru/50DYVY G49
Cuna xaKk XapakTepuCTHKa

19 B3aumozericteus tea. Cuna https://m.edsoo.ru/NV56FY1G2
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «/3ydenue

20 SBMCHMOUCTH PaCToDICHIA https://m.edsoo0.ru/PXXW6DHXE
(medopmanum) npy>KUHBI OT
IIPUWIOKEHHOU CHIIBD)

21 SIBnenue tarorenusa. Cria TSHKECTH https://m.edsoo0.ru/OCWJIXFNQE
CBs13b MEXTy CUIIOHN TSDKECTU U

22 Maccoit terma. Bec tena. Pemenne https://m.edso0.ru/8PZHPV1Y]
3ama4 o teme "Cuna Tspkectn”

23 Cua TORECTH Ha APYTUX ILIAHCTaX. https://m.edso0.ru/IM2DOKYLI
du3nNYECKHEe XapaKTEPUCTHKH IIaHET

24 Uzmepenue cui. Jlunamometp https://m.edso00.ru/IT1ZGKCKH

25 Bec tena. HeBecomocTh https://m.edsoo.ru/UAO0LSQ8RE
CroxeHne IBYX CHII, HAITPaBIEHHBIX

26 0 OJTHOM MPSIMOM. https://m.edsoo.ru/L6SNUZVZ8

PaBHOelicTBYIOIIAS CHUIT




27

Pemenwne 3amad mo Teme
"PaBHoaelicTBytomAas cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHne CKOMbXEeHNs U TPEHHUE MTOKOSL.
TpeHue B Ipupoje U TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

30

Jlaboparophas pabora «3ydenue
3aBHCUMOCTH CUJIbI TPEHHUSI
CKOJIBKEHUS OT CHITBI IaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
TTOBEPXHOCTEM

Pemenwie 3amaq Ha onpenenieHue
PaBHOAEHCTBYIOIIECH CUIIBI

https://m.edsoo.ru/TAQP4B30A

https://m.edso00.ru/5YY23XXSD

31

32

Pemrenne 3agau o remam: «Bec Tenay,
«I"padpuueckoe nzobpakeHne Cr,
«Cunbly, «PaBHOMEHCTBYIOMIAS CHIT»

KonrtponbHas pabota o Temam:
«MexaHuueckoe JIBIKeHHe», «Macca,
IUIOTHOCTEY, «Bec Tenay,
«['padmueckoe N300pakeHNE CUID»,
«Cumbby

https://m.edsoo0.ru/TOV639RZF

https://m.edsoo.ru/P4ARO8SWE4D

33

34

35

Hasnenne. CrocoObl yMEHBIIECHUS U
YBEJTUYEHHS JaBICHUS

JlaByieHue raza. 3aBUCUMOCTh
JIaBJICHHMS Ta3a OT 00bEMa,
TEMIIEPaTyPBI

Ilepenaya naBieHus TBEPABIMU
TeJlaMH, JKUIKOCTIMH U Ta3aMu. 3aKOH
ITackans

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544Y MX9WR

https://m.edsoo.ru/CG5P08NWO

36

37

ﬂaBHeHI/Ie B JKUAKOCTH U Ta3e,
BBI3BAHHOC I[eﬁCTBPICM CHIJIBI TAXKECTHU

Pemrenue 3amau o teme «/laBienue B
JKAIKOCTH U rase. 3axoH Ilackamsay

https://m.edso0.ru/K7T71219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmarommuecs cocy bl

https://m.edsoo.ru/7THDBMDHR?2

39

T'mapaBnuueckuii mpecc

https://m.edso0.ru/67X2LF396

40

Manowmertpsl. [TopuineBoit
JKUAKOCTHBIA HACOC

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emin. [TpuanHb

https://m.edsoo.ru/DRQ6ZPW1M




42

43

CYIIIECTBOBAHMUS BO3AYIIHON 000I0YKH
3emutu. 3aBUCUMOCTh aTMOC(EPHOTO
JTaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mops

Bec Boznyxa. ATmocepHOe naBrneHme

Wzmepenue aTMOCHEepHOTO JaBICHHUSL.
OnbiT Toppuuesnnu

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

44

45

3aBUCUMOCTH aTMOC(EPHOTO JaBICHUS
OT BBICOTHI HaJl YPOBHEM MODS
Bbapomerp-anepona. AtmochepHoe
JIaBJICHHE Ha Pa3JInYHBIX BBICOTAX

https://m.edsoo.ru/YWIJFWMZI1J

https://m.edsoo.ru/WBNXTP7GR

46

Pewenue 3anau no reme
"AtMocdepHoe naBreHue"

https://m.edsoo.ru/YWVWL5TAL

47

JeiicTBrEe KUIKOCTH U ra3a Ha
MOTPY’KEHHOE B HUX TEJIO.
ApxuMesioBa cuia

https://m.edsoo.ru/SMG9FR466

48

49

JlaboparopHas padora «OnpeaeneHue
BBITAJIKMBAIOILIEH CUJIbL, ACUCTBYIOIIEH
Ha TEeJIO, IOTPYKEHHOE B KHJIKOCTh»

Jlaboparophast paboTa 1Mo Teme
«HccenoBanne 3aBUCHMOCTH Beca
TeJsa B BOAE OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTD YaCTH TEJIay

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/QUOBGKKSW

50

II;maBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaboparopHas pabota
"KoHcTpynpoBaHue apeoMeTpa Wiu
KOHCTPYHMPOBAaHHE JIOAKH U
omnpenenaeHue e€ rpy3onoabEMHOCTH"

https://m.edsoo0.ru/BGOVBS63P

52

Pemenue 3amau mo temam: «IlnaBanue
cynoB. BoznyxomnaBanuey,
«JlaBneHue TBEpJIbIX TEJ, KUJKOCTEH U
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckast pabora

https://m.edsoo.ru/1YIR6J7L5

54

MoinnocTts. EMUHUIBI MOIITHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

Ypok-uccinenoranue "Pacuér
MOIIHOCTH, pa3BHUBACMOM MPU

https://m.edso0.ru/GDB065558




oaABLEME T10 JIECTHHIIE"

56

57

IIpocTthie MexaHU3MBI. Priyar.
PaBHOBecue cuil Ha peryare

Kontponbnas pabota no teme
«laBneHne TBEpABIX TeM, KUIKOCTEH 1
razoBy» / Bcepoccuiickas mpoBepodHast
pabora

https://m.edso0.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHEIit ypok. PaboTa ¢ TekcTamu
o teme «JlaBneHue TBEPABIX TEII,
JKHIKOCTEH 1 ra3oBy» / Beepocceuniickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYBIF8

59

60

Prbruaru B TeXHHKE, OBITY U TIPUPOJIE.
Jlaboparophas padbora «Vccnemopanne
YCIIOBUH paBHOBECHSI PbIYara

Pemenue 3anau no reme «Y CJIOBUS
paBHOBCCI/IH pblqara»

05

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

61

Koadduiuent nose3Horo aeicTust
Mexanm3ma. JlabopaTtopras pabota
«3mepenue KI1/] nakmorHoM
TUTOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

63

64

65

Penrenne 3agau mo teme "Pabora,
MoltHocTh, KITI"
MexaHnyeckasi SJHEpTusl.
KuneTnueckas ¥ oTeHI[MaIbHAS
SHEprus

3aKOH COXPAaHEHUS] MEXaHUYECKOM
SHEPTHH

YPpOK-3KCIIEPUMEHT T10 TEME
"DKcTepuMEHTAIBFHOE OIIPE/IETIeHNE
WU3MEHEHUS] KHHETUUECKOU 1
MOTEHIUAIBHON SHEPrUU IIPH
CKaTBhIBAHUHU TeJa MO HAKJIOHHOH
mIockocTu"

https://m.edsoo.ru/VF5XBQLVS

https://m.edso0.ru/SHOE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbHas pabora o teme «Pabota
Y MOIITHOCTE. DHEPTHSD»

https://m.edsoo0.ru/AECZ9T7EC

67

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu

https://m.edsoo.ru/MJJIPGGSA3




1o TeMe "MexaHnueckoe ABrmxeHue"

PesepBHbIit ypok. PaboTa ¢ TekcTamu

68 o teme "Padora. MOIIHOCTG. 1 https://m.edso0.ru/XT2SMNZYM
Oneprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOI'PAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE PeCypChl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHBIE
NOATBEPKICHUS

Macca u pa3mep aTOMOB U
MOJIEKYJI

https://m.edsoo0.ru/10BIEJBGQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BelllECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEeHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
ra3o00pa3HOro COCTOSHUI
BEIL[ECTBA HA OCHOBE
II0JIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue u
amop¢HbIe Tena
CmauuBaHue u
KaIllAJUIIPHOCTb.
[ToBepXHOCTHOE HATS)KEHUE
TennoBoe pacmmpenue u
c)KaTue

https://m.edso0.ru/DJYTZQHS83

https://m.eds00.ru/8G73PVM40

https://m.edso0.ru/7XZHOXTSK

https://m.edsoo.ru/ISN30OKS8L

Temmneparypa. CBs3b
TEMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHIL

https://m.edso0.ru/5XSV6F15B

BryTpeHHsIst sHeprus.
Crroco0ObI U3MEHEHUSA
BHYTpEHHEH dHepruu

https://m.edsoo.ru/BBVCI9IMHG6

10

Buasl Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koH]pepeHuus
"[IpakTrueckoe
HUCIIOJIBb30BaHUC TCIIJIIOBBIX

https://m.edsoo0.ru/UU9100FZW




12

CBOMCTB BEIIECTB U
MaTepHaJiOB B MEJIAX
sHeprocoepexeHus"

KonnuecTBo TEILIOTEL.
V nenpHas TEIUIOEMKOCTH

https://m.eds00.ru/88291DDI1Z

13

YpaBHEHHE TEILIOBOTO
Oananca. TermiooOMeH 1
TEIUIOBOE PaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnas pabota
"UccnemoBaHue SBICHUS
TeIJI000MEeHa MpHU
CMEIITNBAHUH XOJIOJJHOU 1
ropsiaeit BoanI"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer konndecTBa TEIIOTHI,
HEOOXOIUMOTO ISt
HarpeBaHus Teia u
BBIJICIISIEMOTO MM TIPH
OXJIAXKJICHUU

JlaGopaTtopHnast pabota
"Onpenenenue yueiabHOU
TETJIOEMKOCTH BemecTBa"
DHeprus TormBa. Y 1eiabHas
TEIIOTa CTOPaHUs

https://m.edsoo.ru/JSMRA1APW

https://m.edso0.ru/401T1ZJAH

https://m.edso0.ru/683AIXYWS8

18

[InaBnenue u OTBCPJACBAHUC
KPUCTATNIMYCCKUX TECII.
YV aenpHas TEII0Ta IJIaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

JlaGoparopHas paboTa
"Onpenenenue yaeabHOU
TEIUIOTHI IIJIaBJIeHUs abaa"

https://m.edso00.ru/LCOXVHGHD

20

[Tapoo6pa3zoBanue u
KoHAeHcanus. McnapeHnue

https://m.eds00.ru/COG4DOQKML

21

Kunienue. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEMIIepaTypbl KUIICHUS OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxnocTs Bo3ayXa.
JlaGopaTopHnas pabota

https://m.edsoo.ru/7KP37W0J1




23

24

"Onpenenenue
OTHOCHUTEIIbHOM BJIaXXHOCTHU
BO3qyXa"

Pemenue 3anau Ha
orpeziesieHUe BIaKHOCTU
BO3/YyXa

[IpuHIMIBL PAOOTHI TETLIOBBIX
nsurareneit. [Tapopas
TypOuHa. /[Burarens
BHYTPEHHET0 CTOpaHUs

https://m.edsoo0.ru/N4XJEXGAL

https://m.edsoo0.ru/6BKWSWY G6

25

KIIJI TenoBoro gBurarers.
TennoBble nBUraTEIN U
3alllMTa OKPYKAKOUIEH CpeJibl

https://m.edsoo.ru/UJASDRDOH

26

27

28

3aKOH COXpaHEHUs U
IpeBpaIleHHs SHEPTUH B
TCIJIOBBIX ITpoLcccax

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "TeroBsie
saBieHus. M3meHnenue
arperaTHbIX COCTOSIHUI
BeniecTa"

KonTponbHas pabora no teme
"TeroBble IBICHUA.
M3meHeHne arperaTHbIX
COCTOSIHUM BemiecTBa'

https://m.edso0.ru/B1KX6RPQ9

https://m.edso00.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

29

30

3HeKTpH3aL[I/I$I TCII. I[Ba poaa
OJICKTPUYCCKUX 3apA10B

Ypok-uccienoBanue
"OnexTpuzanus Tel
WHIYKIWEH U IIPU
CONPUKOCHOBEHUN"

https://m.edso0.ru/9E85KDOMD

https://m.edsoo.ru/JALOFK67J

31

32

BzaumoaerictBue
3apsKEHHBIX Tell. 3aKOH
Kynona

DJIEKTPUUYECKOE MOJIE.
Hanpsi>xeHHOCTB
JNEKTPUYECKOTO MOJIA.
[IpuHIHMI cynepno3unun

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZ2GZ1J




IEKTPUYECKUX MOJIEH

33

34

35

36

37

Hocurenu snekrpudeckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CTpoeHue atoma

IIpoBOIHUKY U TUATEKTPHUKH.
3aKOH COXpaHEHHUs
ANEKTPUYECKOTO 3apsaa

Pemenue 3a1ay Ha
MIPUMEHEHUE CBOICTB
ANEKTPUYECKUX 3apsiI0B

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.

W cTOYHHMKH 2IEKTPUIECKOTO
TOKa

JIeficTBHS DIIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5

https://m.edso0.ru/ISIMP3J3M

https://m.edso00.ru/Q8WUTCKVT

38

39

Ypok-uccienoBanue
"JleicTBUE JIEKTPUUYECKOTO
0JIs1 HA TIPOBOJIHUKH U
JUAJIEKTPUKH"

DIIeKTPUUECKHUI TOK B
MeTaljiax, KUJIKOCTSAX U ra3ax

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4ACOOQYPF

40

41

DnekTpuyeckas LEeMb U e€
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas
paborta "U3mepenue u
pEryJIupoBaHHUE CUITIbI TOKA"

0.5

https://m.edsoo0.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

42

43

DNEKTPUUECKOE HANPSKEHHE.
Boastmerp. JIaboparopnast
pabota "U3mepenue u
peryJIpoBaHue HAMPSHKEHUS "
ComnpoTHuBieHNE TPOBOJHUKA.

VY 1enpHO€e CONPOTUBIICHUE
BEILIECTBA

0.5

https://m.edso0.ru/X7P0JOFGH

https://m.edsoo.ru/ES8U05PCAG

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD
ANEKTPUIECKOTO
COIIPOTUBJICHUS ITPOBOAHUKA

https://m.edso0.ru/4JDA8GZNX




45

46

OT €I'0 JJIMHBI, IIJIOIIIaan
MIOTIEPEYHOTO CCUCHHS U
Marepuana"

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma jyuist
ydacTka 1enu

JlaboparopHas pabota
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYILETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pe3ucrope”

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edso0.ru/X5THIN3RM

47

ITocnenoBarenbHOE U
napauijiCJibHOC COCANHCHUA
IIPOBOIHHUKOB

https://m.edso0.ru/HJ9903493

48

JlaGopaTtopHnast pabora
"[IpoBepka nmpaBuiia
CJI0’KEHHSI HANPSKEHUN ITpU
MI0CJIE0BATENBHOM
COCTMHEHUH JIBYX
pe3ucTopoB”

https://m.edso0.ru/VO3VYPOTS8

49

50

JlaGoparopHas paboTa
"ITpoBepka nmpaBuiia AJsl CHIIbI
TOKa MPH NapajyieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3agad na
npuMeHeHue 3akoHa Oma asis
Pa3IMYHOTO COETUHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/DPAXG8PZ]

https://m.edsoo0.ru/19ZEFKZZ4

51

PaGora u momrHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoyins-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGoparopHas paboTa
"Onpenenenue paboTs U
MOIITHOCTH 3JIEKTPHUYECKOTO
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

DNIEKTPUUYECKHE LIETTH U
MOTPEOUTEITN DIICKTPUUECKON

https://m.edsoo.ru/1L3KZ2XLM




sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

54

55

56

57

ITocTosTHHBIE MAarHUTHI, KX
B3aMOJIENCTBUE

Ypok-uccnenoBanue
"U3ydenue noneu
MTOCTOSIHHBIX MarHUTOB"

MarnutHoe none. MarautHoe
oJjie 3eMJIM U €ro 3HaUECHHE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOIHHOU
pabore 1o Teme
"DIeKTpUUECKHe 3apsiabl.
3apspKeHHBIE Tea U UX
B3aMMOJICHCTBHSIL.
[ToCTOSTHHBIN 3JIEKTPUYECKUI

TOK

https://m.edsoo.ru/KL1ZHIKQF

https://m.eds00.ru/1GL7RJQOR

https://m.edso0.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

58

KonrponbHas pabora no reme
"DneKTpruuecKue 3apsaibl.
3apsKEHHBIE TeNla U UX
B3aUMOJICUCTBUSL.
IToCTOSHHBIN DIIEKTPUYECKUN
Tok" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo0.ru/ZISSW4z27W

59

PesepBHblit ypok. Pabora ¢
TEKCTaMU IO TeMe
"TToCTOSTHHBIN NEKTPUYECKUI
Tok" / Beepoccwniickas
npoBepouHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

61

OmneiT Opcrena. MaruutHoe
T0JI€ IEKTPUUECKOr0 TOKa
MarauTHoe 1nose KaTyIIKy C
TOKOM

IIpumeneHne
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGopaTtopHnas pabota
"U3ydyenue nencTBus
MarHUTHOTO TIOJISl Ha

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edso0.ru/KG8XDIUWD




MPOBOJIHUK C TOKOM"

62

DneKTpoABUTaATETD
MOCTOSTHHOTO TOKa.
Hcnonws3oBanue
5JIeKTpOJBUraTeNeH B
TEXHHYECKUX YCTPONCTBAX U
Ha TPAHCIOpTE.
JlaboparopHas paboTa
"KonctpyupoBanue u
u3ydeHue padoThl
3JeKTpoaBUTaTes"

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

63

OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHOMN
nHaykuuu. IIpasuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

65

Onekrporerepatop. CriocoObl
TIOJTyYEHHUS JNEKTPUUECKOH
SHEPIruM. DIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX ICTOYHHKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOU
paboTe mo Teme
"OnexkTpuueckue u
MarHHWTHBIE IBJICHUS"

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo0.ru/GFSO9PNC8B

66

KonTponbHas pabota mo Teme
"DreKTpUUeCcKue 1
MAarduTHBIE SIBJIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermIoBrie
sBiIeHus"”

https://m.edso0.ru/4AB8GKYQ1X

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMH TI0 TeMe
"MarauTHbIC SBJICHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

145




9 KVIACC

KosnuecTBO Yyacos

Ne Hara DJIeKTpOHHBIE HU(POBBIE
n/n Tema ypoxa Bcero Konrpoabheie | IlpakTaieckne u3yuyeHuss  oOpa3oBaTesbHbIE pecypchl
padoTsI padoThI

1 MeXaHIECKOC JBILKCHEE. 1 https://m.edso0o.ru/UP3188VCD
MarepuainbHasi TOYKa

9 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 https://m.eds00.r/UWFLOO33T
MEXaHUYECKOTO JIBIKCHUS

3 Pasromeproe npamoHHeiiHoe 1 https://m.edso0.ru/E65SRWOZKO
JIBIDKCHUE
HepaBHoMepHOE npsiMONIUHEHHOE

4 npwkenne. CpeiHsisi 1 MTHOBEHHAs 1 https://m.eds00.ru/L043PYTGB
CKOPOCTh

5 TpAMOIHMHEIHOE PaBHOYCKOpEHHO 1 https://m.eds00.ru/SKUYWCHBO
JIBUOKEHUE. Y CKOpEHUE
CxopocThb IpSAMOJIIMHEHHOTO

6 PaBHOYCKOPEHHOTO IBMKeHUS. I'paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlaGoparopnas padota "Onpenenenue

7 YCKOPEHHUS TeJIa MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/IKKINJFO8
JBKEHHHU 0 HAKJIOHHOM IIOCKOCTH"

8 (-B0GOAHOE maTIeHHe Tell. OMLITAI 1 https://m.eds00.ru/NMQA4GGEQ
lNannnes
PaBHOMEpHOE IBUKEHHE 11O

9 OKkpyskHocTH. 1lepron i wactora 1 https://m.eds00.ru/PVRBIDTTH
oOpatuenus. JInnelHas u yriosas
CKOPOCTH

10 LleHTpOCTPEMUTETEHOE YCKOPEHUE 1 https://m.eds00.ru/OSLFGWFZY

11 ITepesiit 3akoH HetoToHa. BekTop CHitbI 1 https://m.edsoo.ru/T4ADTURL3K

12 Bropoii Jakon Herorowa, 1 https://m.edso00.ru/SA28NGVEV
PaBHozeiicTBYIOIIAS cHiTa

13 Tperuii 3akon Herotowa, 1 https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui

14 Peuuienne sajat na npuMeHerne 1 https://m.eds00.ru/GEM2S4HK9
3akoHOB Hpr0TOHA

15 Cuna ympyroctu. 3akon I'yka 1 https://m.edso0.ru/BHBXXRI1JQ

16 Pewterne sazas no eme «Chia 1 https://m.edsoo.ru/HML1AMN12

YOPYTOCTH»




17

JlaGoparopnas pabota «Onpenenenue
JKECTKOCTHU IPY>KUHBDY

https://m.edsoo.ru/T4PAJAFV1

18
19

Cuta TpeHHS

Pemienue 3anay o teme «Cuia TpeHUs

https://m.edsoo.ru/B4WPRASI7
https://m.edsoo.ru/PIDH2DCOT

20

21

JlaGopaTtopHas padota "Omnpenerenne
kod(hpuIMeHTa TPEHUS CKOJIbKSHUS "
Pemenwne 3amau mo tTeme "3aKOHBI

Herorona. Cuna ynpyroctu. Crna
TpeHus"

R

https://m.edso0.ru/C56RD8K X8

https://m.edsoo.ru/VT3T38KBU

22

23

Cuna TSKecTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naeHUs

Ypok-koHbepeHus "IBmkeHne Ten

BOKPYT IPaBUTAIL[MOHHOTO IIEHTpPA
(Conneunas cucrema). ['anaktuku"

https://m.edsoo0.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amad mo teme "Cuia TSDKECTH
Y 3aKOH BCEMHMPHOTO TATOTeHUA"

https://m.edsoo.ru/V02GV8YAT

25

IlepBas kocMHUECKast CKOPOCTb.
HeecomocTs u ieperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecHe MaTepHAIbHOMN TOYKH.
AbcoumoTHO TBEpAOE Teno. PaBHoBecue
TBEPIOTO TeNa C 3aKPEMIEHHON OChIO
BpailieHusi. MomeHT cuibl. LleHTp
TAKECTH

https://m.edsoo.ru/AONEMB459
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28

29

PaBHOBeCHE MaTepHATbLHOM TOYKH.
AbcomoTHo TBEpI0€e Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEMIEHHON OChIO
BpailieHusi. MomeHT cuibl. LleHTp
TSKECTU

Pemrenne 3amau no reme "MoMeHT
cwibl. LleHTp Tsokectn"

IToaroroBka K KOHTPOILHOM paboTe MO
TeMme "MexaHn4ecKoe IBIKEHHE.
Bzaunmonericteue ten"

https://m.edso0.ru/GAMQWA4SLS

https://m.edsoo.ru/0QJSN205C

https://m.edsoo0.ru/8D7SUVX5J

30

KontposbHas pabota o teme
"MexaHn4ecKoe JIBIKCHHE.
Bzanmonericteue ten"

https://m.eds00.ru/J1BOUJ2Y G

31

Nmmynsc Tena. IMmynsce cuiibl. 3aKoH
COXpaHEHUs UMIIyJbca. YTIPYroe u
HEYIPYyroe B3auMo/IeCTBUE

https://m.edsoo.ru/7PI5SBWQD2




Pemtenne 3amau no treme "3axkoH

32 N https://m.edsoo.ru/LQO6EH8F9
COXpaHEHHUs HMITYJIbCa

33 Ypok-xongepenuus PeaKTHBHO,,e https://m.edsoo.ru/3UH32H4RL
JIBIDKCHHUEC B TIPUPOJIC M TEXHUKE

34 Mexanmndeckast paboTa 1 MOIIHOCTE https://m.edso0.ru/FCOHVOY XP

35 Pabota cubt TipKecTH, CHIbI yrpyrocta https://m.edsoo.ru/Y4H20MDHI
U CHITBI TPEHUS
Jlaboparophas pabota «OnpeneneHue

36 PaOTEI CHIILI TPEHHS pH PaBHOMEPHOM https://m.edso0.ru/609HFE1P8
JIBIDKCHUH TeJIa TI0 TOPU30HTATBHON
MTOBEPXHOCTID

37 Cpasp, sueprun u padoTsl, https://m.edso0.ru/ZIFB7L5EF
[ToreHumanbHas 3HEeprus

38 KHHeTquCKaf onepria. Teopema o https://m.edsoo.ru/WKXL7NXVR
KHHETHYECKO# SHEpIUn

39 3aKOH COXPaHCHHUS SHEPIHU B MEXaHUKE https://m.edsoo.ru/FMM2S69EB

40 Jlaboparopuas pabora «syuenue https://m.eds00.ru/0TVKBKIXB
3aKOHA COXPAHCHUS SHEPTHID)

41 Konebatenkroe ABMKeHHS H ero https://m.edso0.ru/3EQ3BHBZ3
XapaKTePHUCTHKN

42 3aTyXaromue KONCOAHMS. https://m.eds00.ru/I3ZKD2M12
Boinyx1eHHbIE KOsleOanus. Pe3oHanc

43 MatemaTnieckuii 1 Iy KHHHbIi https://m.edso0.ru/O71PZDM11
MasiTHUKH
VYpok-uccienoBanne «3aBUCHMOCTh

44 nepro/ia KoyieOaHuii OT KEeCTKOCTH https://m.edsoo.ru/BACAGR4KS
MPYKAHBI B MaCcChl TPy3a»

45 TpeBpailieHHe SHeprH NpH https://m.eds00.ru/RPN7BU655
MEXaHHUYECKUX KOJIEOaHMIX
Jlaboparophas padota «OnpeaeneHue

46 4acTOTHI U TIepuojia KojeOaHuit https://m.edsoo.ru/FV1Y2NUGC
HPY>XHUHHOTO MasiTHHKAa)
JlaGoparopnast padora «IIpoBepka

47 HE3aBHCHMOCTH TEPHO/Ia KoaeOaHmii https://m.eds00.ru/6Y GEHWSDT
rpy3a, MOABEIICHHOIO K HUTH, OT MacChl — :
rpy3a»
Mexannyeckue BonHbI. CBOMCTBA

48 MeXaHU4YeCKUX BOJH. [IpoonpHbIe U https://m.eds00.ru/QHBQ3U5S XV
MOTIEPEYHbIC BOJIHBI

49 Vpok-koupepentms "MexaHHIECKIE https://m.eds00.ru/6PNOHXSJA




BOJIHBI B TBEpIOM Tene. CelicMuiecKue
BOJHBI"

50

3Byk. PactipocTpanenue u oTpaxxeHue
3ByKa

https://m.edsoo.ru/NTZLRXDB5
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53

Ypok-uccnenopanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKUI pe30HaHC
Ypoxk-koHpepeHus " Y IbTpa3ByK U
WHGPA3BYK B IPUPOJIC U TEXHUKE"

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

54
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IMoxroroBka K KOHTPOJILHON paboTe Mo
TeMe "3aKOHBI COXpaHEeHHS.
Mexanngeckne KoJieOaHus U BOJIHEL"

KonTponpHas padota o Teme "3aKOHBI
coxpaHeHusi. MexaHn4yecKue KojeOaHusl
Y BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/ZVD7Z44\VVH

56

DIeKTPOMarHuTHOE T0JIE.
QHGKTPOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/KAKC7HSCG
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CBOHCTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-konpepennus "kana
3JIEKTPOMArHUTHBIX BOJIH.
Hcmnonb30BaHue 3JEKTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbIO MOOMJTEHOTO TeniehoHa"

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4
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61

Pemenue 3aiad Ha onpeienieHue
YaCTOTHI U JJIUHBI 3JIEKTPOMATrHUTHOM
BOJIHBI

DIIeKTpOMarHuTHas MPUpPOa CBETA.
Cxopocts cBeTa. BoHOBBIE CBOICTBA
CBETa

https://m.edso0.ru/\WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku ceera. IpsimonuneitHoe
pacrmpocTpaHeHHE CBeTa. 3aTMEHUS
Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpakeHUsI CBETa. 3epKaa.
Pemienue 3amay Ha mpUMEHEHHUE 3aKOHA
OTpaKEHUS CBETa

https://m.edso0.ru/QONUKCDOB

64

IIpenomnenue cBera. 3aKoH
TPEIOMIICHHSI CBETA

https://m.edsoo.ru/NF1PZFEV3




TTomaoe BHYTPCHHEC OTPA)KCHHUC CBCTA.

65 Hcmonk30BaHuE MOHOTO BHYTPEHHETO https://m.edsoo.ru/FZ7THV6E2W
OTpa)KEHHS B ONITHYECKHUX CBETOBOIAX
JlaGopaTtopHas pabota "Hccneqoanue

66 3ABHCHMOCTH YIJI4 TIPEIOMIICHHA https://m.eds00.ru/R800IT10S
CBETOBOTO JIy4ya OT YIJjla aJCHUs Ha
rpaHuue "Bo3ayx-cTekiao""
Ypoxk-koHpepennus "Vcnonp3oBanue

67 HOJIHOTO BHYTPEHHETO OTPAXKCHUSL: https://m.edso0.ru/0L9F63ZRU
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSI3B"

68 Jlunzpl. OnTrdeckas cuiia JTHH3BI https://m.edso0.ru/Z\V702L97F

69 ITocTpoeHue U300pakeH il B TMH3aX https://m.edsoo.ru/MWU2YHLIN
JlaboparopHas pabota "OnpeneneHue

70 (hOKYCHOTO pacCTOSIHUS M OTITHYECKOM https://m.edso0.ru/3XTVNZNJJ
CHJIBI cOOMparoIei JTHH3H "

71 YPpok-Kombepenuis "Ontireckie https://m.edso0.ru/KKVRKOP3D
JTUH30BBIE TIPUOOPHI

72 ['na3 kak onTuyeckas cucteMa. 3peHue https://m.edsoo.ru/KP1ACI9PW

73 Ypowkoudepenuis *JlegeKTs speris https://m.eds00.ru/ZKWL Q3CHI
Kak coxpaHuTh 3peHne
Pasnioskenne 6e0ro CBETa B CIEKTP.

74 Oubrtet Hpiotoma. Crrosierie https://m.eds00.ru/ZPRFN4D5V
CIIEKTpaJIbHbIX LIBETOB. Jucnepcus
cBera
Jlaboparophas padota "ONbITHI 110
Pa3I0oKEHHIO OEJIOro CBeTa B CIICKTP U

75 BOCIPHSITHIO [[BETA MPEAMETOB MPU MX https://m.edsoo.ru/E5I8L6TCH
HaOJIOJEHIH Yepe3 1IBETOBBIE
buabTphI"
Ypoxk-ipakTukyM "BosHOBBIE CBOMCTBA

76 CBeTa: Aucnepcus, HHTepdepeHus u https://m.edsoo.ru/A1F3HB8Y9
nmudpaxius"”

77 Onbrtt Pesepgopaa u niaserapias https://m.edso0.ru/P922QVFIV
MOJIEJIb aTOMa

78 IMoctynatet bopa. Moaens atoma bopa https://m.edsoo.ru/OBJPHE0G2

79 Hcmyckanue u HOTJIOMEHHE cBeTa https://m.edso0.ru/MOLRTHPCO
aromoM. KBanTel. JInHeHYaThIe CIIEKTPBI

80 YpOK-NIpaKTHKyM Haénmﬂeme https://m.edsoo.ru/7NCLNW296
CIIEKTPOB HUCITYCKAHUS

81 PagroakTHBHOCTE ¥ €€ BHIBI https://m.eds00.ru/22H32JWLM




82

Crpoenue aromHoro sapa. Hyknonnas
MOJIENb

https://m.edsoo.ru/IRVFSKOFK

83

PanunoakTuBHBIC TPEBpALLICHUSI.
M3oTtomsl

https://m.edsoo.ru/RA796TPSP

84
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Pemenue 3amad o Teme:
"PagrioakTHBHBIC TIpeBpaIIeHUS"

Ilepuon nonypacnana

https://m.edsoo.ru/M\WX2HQP2S6

https://m.edsoo.ru/WZDJCOES87
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89

Ypoxk-kongepenus "PagroakTiuBHbIE
W3JIy4eHHs B IPUPOJE, MEAULIMHE,
TeXHUKe"

SnepHbie peakuy. 3aKOHBI COXPaHEHUS
3apsI0BOTO M MAaCCOBOI'O YHCE

OHeprus CBA3M aTOMHBIX s1ep. CBs3b
MAacCChbl U SHEPruun

Pemenue 3amay o teme "Anepueie
peakiun"

https://m.edsoo.ru/X1J4002C4

https://m.edso0.ru/YOQ2XMKOO0

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/OD4KHLQ4T

90

Peaxnuu cunTe3a U JeneHus suep.
HUcrounuku sHeprun ConHua u 3BE31

https://m.edsoo.ru/RMBFQBND7

91

92

93

Ypoxk-koHdepenuus " nepHast
sHepreTHka. J{efdcTBUs paarOaKTUBHBIX
M3ITy4YeHHUH Ha JKUBbIE OPraHU3MBbI"

IToaroTroBka K KOHTPOILHOW paboTe 1Mo
TeMe "DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHuTHEIE BOJIHEL. KBaHTOBBIC
SBIICHUS"

Kontponbnas pabota no teme
"DIIEKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHBIE BOJTHBL. KBaHTOBBIE
SBJICHUS"

https://m.edsoo.ru/QTNWFW900Q

https://m.edsoo.ru/TBOXB9TUQ

https://m.edsoo.ru/5SUTJAFD6U

94

95

[oBToOpenue, 0600IEeHNE.
JlaGoparopHsbie paboTHI 10 Kypcy
"B3aumonetricteue ten"

, .
TToBTrOpenue, 0000menue. Pemenne
paC‘IeTHLIX 1 KAQ4CCTBCHHBIX 3a1a4 I10
teme "TeruroBbie porecch”

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

96

IToBTOpenwue, 0600IIcHNE. Pemenue
PacYeTHBIX M KQUeCTBEHHBIX 3a]1a4 IO
teme "KIIJ] TernoBbIx nBuratenei”

https://m.edsoo.ru/H7HKU30G3

97

[loBTopenue, 06o0menue. Pemenue
PACYETHBIX U KaYeCTBEHHBIX 3a/1a4 TI0
teme "KII/] amekTpoycTaHoBoK"

https://m.edsoo.ru/XP2ZHRNAY4




98

IToBTOpeHue, obo0IICHNME.
JlaGopatopHbie paboTHI IO Kypcy
"CBeTOBBIC SIBIICHHS"

https://m.edsoo.ru/FK30FNRHX

99

100

IToBTOpeHmEe, 0600mIeHME. PaboTa ¢
TEKCTaMH 110 TeMe "3aKOHBI COXpaHCHUS
B MexaHuke"

IToBTOpenue, o6o6meHue. Pabora ¢

Tekcramu 1o teme "Kosnebanus u
BOJIHEI"

https://m.edso00.ru/91XS3CXDT

https://m.eds00.ru/L3YKVIINT

101

102

IToBTOpenue, o6o6meHue. Pabora ¢
TekcTaMH 110 TeMe "CBETOBEIE SIBIIEHUS"

IToBTOpenwue, o6o6mmenne. Pabora ¢
TekcTamu no teme "KBaHnToBas u
sanepHas pusuka"

https://m.eds00.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NUS8

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

7 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOCHHS] OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHUsA

1.1
1.2

HCIOJIb30BaTh U3YYCHHBIC ITIOHATHA

pas3inyaTh ABJICHUA IO ONHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC

1.3

14

1.5

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUECKUX SIBIICHHH B OKpPY’KalOIIEM MHUpE, B
TOM 4Hcie (U3MYECKHE SBICHUS B MPHUPOIE, IIPU ITOM IEPEBOAMTH INPAKTHUYECKYIO
3alaqy B Y4YeOHYIO, BBIIETSATH CYIIECTBEHHBIE CBONCTBAa (NMPHU3HAKK) (HUINIECKHIX
SIBJIEHUI

OIMCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (hU3HMUECKUE SBICHUS, UCHONb3Ys (pusndeckue
BEJIMYMHBI, IPH OMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICT HCIONb3YEMBIX
BEJIMYMH, UX 0003HAUeHHs M E€OUHULBI (PU3NUECKUX BEIUYMH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOLINE JAHHYI (U3UUECKYIO BEJIMYMHY C JIPYTUMH BEJIWYMHAMH, CTPOHUTH
rpadUKN U3yUYeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHMIMH

XapaKTepu30BaTh CBOWCTBAa Tel, (U3WYecKue SBICHUS M TIPOLECCHI, HCIOIb3Ys
W3yUYCHHBIE 3aKOHBI, MPH O5TOM JaBaTh CJOBECHYIO (OpPMYJIHPOBKY 3aKOHa H
3aIlUCHIBATh €r0 MaTEMaTHUECKOE BBIPAKECHUE

1.6

OOBSICHATH (hHU3HMYECKHE SIBJICHHS, NMPOLECCHl W CBOICTBAa Teld, B TOM YHCIE U B
KOHTEKCTE CUTyalllil MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTHUECKUX HIaroB ¢ onopoi Ha 1
— 2 WU3y4YCHHBIX CBOWCTBa (M3MYECKUX SBICHHWH, (U3NYECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH

1.7

1.8

pemate pacdy€rHble 3amaun B 1 — 2 JeWcTBHA, UCTIONB3ySd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAaOLIME (DU3MYECKUE BEJIMYMHBI HA OCHOBE aHajiM3a YCIIOBHA 3aJadu
3aIllMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (U3MUYECKHE BEIUYMHBI B (QOpMYIBI U
IMPOBOIUTH paC‘IéTBI, HaxXO0JUThb CIIPAaBOYHBLIC JaHHBIC, HGOGXOI{I/IMHC A pCUICHU
3aJa4, OLICHUBATh PEATMCTHYHOCTD MOJIYYeHHON (PU3MUECKON BETMUMHbI

pacmo3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh HPHU IMOMOIIM (PHU3HMYECKHX
METOZ0B, B OIIMCAHUU MCCIECIOBAHUA BBIIEIATh IPOBEPIEMOE IIPEAIIOIOKEHUE
(rumote3y), pa3nuM4aTe M HMHTEPIPETHPOBATh IOJYYEHHBIM pe3yibTaT, HaXOIUTh
oKOKHU B XOJI€ OIbITA, EJIaTh BBIBOABI 110 €r0 pe3yJIbTaTam

1.9

1.10

MPOBOJUTH OMBITHI 10 HAOMIOJICHHIO (PU3NYECKUX SIBICHUH WM (PU3MYECKUX CBOMCTB
Tel:  (opMyIMpOBaTH TPOBEpSiEMbIe IPEAINOJIOKEHHs, COOMpAaTh YCTaHOBKY W3
TPE/ITI0KEHHOT0 000PYA0BaHUS, 3aIIMCHIBATh X0/ OTbITA U ()OPMYITHPOBATH BBIBOJIBI
BBITIOJHATh MPSAMBIE W3MEPEHUs] C HCIIOJIB30BaHHEM aHAJOTOBBIX M IM(POBBIX
npuOOpOB, 3alMCHIBATH TOKa3aHUs MPHOOPOB ¢ y4YETOM 3aJlaHHON aOCONFOTHOU
HOIPEMIHOCTH U3MEPEHHUN

111

1.12

MPOBOJUTE UCCIICIOBAHUE 3aBUCUMOCTH OJHON (pU3MYecKoil BEeIMYHHBI OT JAPYro ¢
HCTIONB30BaHUEM IMPSIMBIX H3MEPEHHUH, YdYacTBOBaTh B IUIAHUPOBAHWUH Yy4eOHOTO
HCCIIeIOBaHUs, COOMpaTh  YCTAHOBKY M BBINOJHATH  M3MEPEHUs,  CIlenys
MPE/UIOKEHHOMY  TJIaHy, (UKCHPOBATh pe3yjbTaThl TOJYYEHHOH 3aBHCUMOCTH
(u3MUECKMX BEIMYUH B BUAE NMPEIOKEHHBIX TaOIUI U rpad)UKOB, 1€1aTh BHIBOABI IO
pe3yabTaTam MCCIeNOBaHUs

MPOBOJUTH KOCBEHHBIE H3MEpeHHs (PU3MYECKUX BEIUYMH, CIEAys MPelJIOKeHHOH
WHCTPYKIIUH: TIPH BBITTOTHEHUH U3MEPEHNI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
1 BBIYMCIIATH 3HAYEHHE HCKOMOM BEJIMYHHBI

1.13

coOMmoaTh TpaBWiIa TEXHUKH Oe30macHocTd mpu  pabore ¢ nabopaTOpHBIM
000pyT0BaHHEM

1.14

YKa3plBaTh ~ NPHUHIUIOBl  JEHCTBHS  NPUOOPOB W TEXHWYECKUX  YCTPOMCTB,
XapaKTepPU30BaTh MPHUHIUIBI JEHCTBUS HM3YYCHHBIX TPHOOPOB W TEXHUYECKHX
YCTPOWCTB C MOMOIIBIO MX OIHMCAHUs, UCIONB3Ys 3HAHUS O CBOWMCTBaX (PU3UYCCKHUX
SIBIICHUN ¥ HE00X0IMMble (PU3NIEeCKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTh TIpUMeEphl  (HaXOAWTh WHGMOPMANMIO O TpUMepax) MPaKTHIECKOro




UCTIONB30BaHuA (U3MYECKUX 3HAHUKA B TOBCETHEBHOM XH3HHM OIS 0OecredeHus
Oe3omacHOCTH Tpu OOpamieHuH C TpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAHEHHS 3I0pPOBbSI U COONIONCHUS HOPM DKOJIOTHYECKOTO TIOBEICHHS B
OKpYy>KarolleH cpesie

1.16

1.17

OCYIIECTBIATh OTOOpP MCTOYHUKOB WH(OpPMAIi B ceTu VIHTEpPHET B COOTBETCTBHHU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCSl 3HAHUMN U MYTEM CPaBHEHUSI
Pa3TMYHBIX HCTOYHUKOB BBIACIATH HH)OPMAIINIO, KOTOpAs SBIISETCS IPOTUBOPEUHBON
WJIF MOXKET OBITh HEJJOCTOBEPHOM

HCIOJb30BaTh IPU BBIIOJIHEHUH YYEOHBIX 33JaHUI HAYYHOIOIYJIAPHYIO JIUTEPATYPY
¢u3nUecKkoro conep)KaHus, CIpPaBOYHBIE MaTepualibl, pecypchl ceTd VHTepHer,
BlaeTh NMpuEéMaMH KOHCIIEKTHPOBAaHUS TEKcTa, MpeoOpa3oBaHWs WHPOpPMALMH W3
OJIHOM 3HaKOBOW CHUCTEMBI B IPYTYIO

1.18

co3llaBaTh COOCTBEHHbIE KPaTKUE MUCHMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE 2 — 3
HCTOYHUKOB MH(pOpMauuu (pU3NYECKOT0 COIEpXkKaHUs, B TOM YHCIE IyOJUYHO AeaTh
KpaTKue COOOIIECHHS O pe3ybTaTax MPOeKTOB WM YYeOHBIX HCCICAOBAHHM, TPU STOM
IrpaMOTHO HCIIONB30BaTh MW3YYCHHBIH TOHATHHHBIA ammapaT Kypca (GHU3UKH,
COIIPOBOXK/IATh BBICTYIIJICHUE NIPE3CHTALIMEH

1.19

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

1.3

IIPY BBINOJHEHUN YYEOHBIX NMPOEKTOB U HCCIEIOBAHUI paclpenenirs 00s3aHHOCTH B
TpyMIle B COOTBETCTBUY C MOCTaBICHHBIMY 3a/ladaMH, CIEIUTh 3a BBIMIOJHEHUEM IJIaHA
JICHCTBUM, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESITEIBHOCTH TPYIIIHL,
BBICTpauBaTh KOMMYHHMKATHBHOE B3aUMOJIEHCTBHE, YUUTHIBAasS MHEHHE OKPYKAIOIIUX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJBb30BaTh IMMOHATHA

pa3nuyath SIBJIEHUSI IO OINMCAHUIO MX XapaKTEpHBIX CBONCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NUYECKOE SBJICHUE

pacro3HaBaTh MPOSBICHUE W3YUEHHBIX (M3NYECKHUX SBICHHN B OKPY)KaIOIIeM
MHUpE, B TOM yuclie (U3NYECKHUEe SBJICHUS B MPUPOAE, IPU 3TOM IMEPEBOAUTH
NPaKTUYECKYyI0 3aJady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH

14

1.5

1.6

1.7

OMHCHIBATh H3YYCHHbIE CBOWCTBA Tel M (DU3MYECKHUE SBICHUS, HCIONb3YS
(du3HYeCKHe BEIMYUHBI, TIPU OIMMCAHWW TPABHIHLHO TPAKTOBATh (PU3UUCCKHIA
CMBICTT HCIOJB3YEeMBIX BEIUYHMH, O0OO3HAUEHUS M EIUHUIBI (UINIECKUX
BEJIMYMH, HAXOJUTH (DOPMYIIbI, CBS3BIBAIOIINEC JAHHYIO (DU3HUSCKYIO BEIIMUUHY
C JpYrMMH BEJIUYUHAMH, CTPOUTHh TpaduKU H3YyYEHHBIX 3aBHCHMOCTEH
(UBUYECKUX BEITUYUH

XapaKTEpHU30BaATh CBOMCTBaA TECII, q)HSquCKl/Ie SABJICHUA WU IPOUECCHI, UCIIOJIb3Yys
HN3YUCHHBIC 3aKOHBI, IMIPU 3TOM OaBaTb CJIIOBCCHYHO (bOpMYJ'II/IpOBKy 3aKOHa H
3alMUCBIBATh €ro MaTeMaTH4Y€CKOC BEIPAXKCHHUC

O0BACHATH (PU3NUECKHE TPOLECCHl U CBOWCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallud MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH HPUYMHHO-
CIIEICTBEHHBIE CBSA3HM, CTPOUTH OOBsACHEHHE M3 |1 — 2 JOrMYecKuX ILIaroB C
noMompio 1 — 2 u3ydyeHHBIX CBOWCTBA (PU3UYECKUX SBICHUH, (PU3HMUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH

pewiath pacyéTHble 3aJaud B 2 — 3 JEHUCTBUS, UCHOJIb3Ys 3aKOHBI U (OPMYIIHI,
CBs3BIBAIOIIME (U3NYECKUE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJlaud
3alMChIBaTh KPATKOE YCJIOBME, BBIABIATH HENOCTATOK HAHHBIX U1 PELICHUS
3aJauM, BBIOMPATh 3aKOHBI U (POpPMyNbl, HEOOXOAWMBbIE i €€ pelleHus,
OPOBOIUTH pPACUYETHl W CpPaBHMBATH TIOJIYYEHHOE 3HadyeHue (Qusnueckon
BEJIMYMHBI C U3BECTHBIMU JJTAHHBIMU

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPhIE MOKHO PEIIUThH MPHU MOMOIIN (HU3HUECKUX
METO/IOB, HCIIOJb3Yysl ONUCAHUE UCCIEIOBAHMS, BBIJIEISATh IPOBEPSIEMOE




MMPEAIIO0JI0XKCHHUC, OLCHUBATH IIPpaBHUIIBHOCTDH mopsagkKa IIPOBCACHUA
HNCCICO0BaHUs, ACJIATh BBIBOAbI

1.9

IPOBOJIUTH OIBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBJICHUN WK (pu3nuecKux
CBOMCTB Tel: (OPMYJIHPOBATH MPOBEPSIEMBIC IPEIIOIOKCHNS, COOMpaTh
YCTAaHOBKY W3 IMpPEUIOKEHHOrO0 O00OpyIOBaHHUs, OIMUCHIBATH XOJ OMNbITa U
(bOpMyIHPOBATH BHIBOMBI

1.10

BBITIOJIHSTh TPSIMbIE MU3MEPEHUSI C WCIIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U
JMATYUKOB (PU3NYCCKUX BEIIMYUH, CPABHUBATH PE3YJIbTATHl U3MEPEHUH C yIETOM
3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH

1.11

IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DPM3NYECKOH BEIUYHMHBI OT
JIPYro ¢ MCIOJIb30BAaHUEM IMPSAMBIX U3MEPEHUN: IIJIaHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTAHOBKY U BBIMOJIHATh U3MEPEHUS, clelysl IPeUI0KEHHOMY IUIaHy,
¢uKcupoBaTh pe3ynbTaThl MOJYYCHHOW 3aBHCUMOCTH B BHJE TaONUIl |
rpauKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS

1.12

1.13

MNpOBOAUTL KOCBCHHBLIC U3MCPCHUSA (bl/ISI/I‘ICCKI/IX BCJIMYMH: IUIAHUPOBATH
HU3MCPCHUA, CO6I/Ip8.TB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS npe):[noxceHHoﬁ
HHCTPYKIUH, U BBIYUCIIATh 3HAYCHUC BEJIMYHNHBI

coOrofaTh TMpaBWIa TEXHUKHA OE30MACHOCTH TpU padore ¢ 1abopaTOPHBIM
o0opynoBaHEM

1.14

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM HAa HMX ONHUCAHUS, HCIHOJIb3YS 3HAHHS O CBOMCTBAaxX
buznyecKux sIBICHUN U HEOOXOAUMBIE (PU3NUYECKHE 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

paciio3HaBaThb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pBI
o cxeMaM M CXEMAaTUYHBIM PHCYHKAM, COCTaBJIATH CXCMbl JJICKTPUYCCKUX
ueneﬁ C IIOCIICHOBATCIIbHBIM W IMApaJUICJIbHBIM COCAWMHCHUCM J3JICMCHTOB,
pasiindas yCIOBHBIC 0003HaYEHMS JICMECHTOB SJICKTPHUICCKUX HGHCfI

MNPUBOJIUTH NMPUMEPHI (HAXOAUTh MH(GOPMALMI0O O IpHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCETHEBHOM XKHU3HM JUIsl 0OeCTIeUeHUs
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3[0POBbS M COOJIOJIEHHS] HOPM SKOJIOTUYECKOTO IOBEJIEHHUS B
OKpY>Karolleu cpere

OCYILIECTBIIATh TMOMCK HHPOpPMALUU (PU3MYECKOTO COAEp)KaHUS B CETH
HNHTepHeT, Ha OCHOBE MMEKOLMXCS 3HAHMM M IMYTEM  CPaBHEHHSA
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJICNATh HH(pOpPMAlLMIO, KOTOpas sBIseTCs
IIPOTUBOPEUMBON U MOXKET OBITh HEJOCTOBEPHOI

UCIIOJIb30BaTh IIPU BBIOJHEHUU YYEOHBIX 3aJaHUN Hay4yHO-TOMYJSPHYIO
JAUTEpaTypy (HPU3NUECKOr0 COJepKaHuUs, CIIPABOYHBIE MaTepUaJIbl, PECYPCHI CETH
WurepHer; Bnaners npuémMamMu KOHCIEKTUPOBAaHHUS TEKCTa, MpeoOpa3oBaHUs
UH(OPMAaIIMU U3 OHOI 3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC U KPATKHE YCTHBIE COOOIICHUS, 00001I1as
I/IH(i)OpMaHI/IIO N3 HECKOJIBKUX HMCTOYHUKOB (1)I/I3I/I'-IGCKOF0 conepmaHm[, B TOM
qHclie myOIM4HO MPEJCTaBIISITh pe3yJIbTaThl MIPOEKTHOMN M0
HCCIIEIOBATENIbCKOM  JEATENIbHOCTH, MPU OSTOM TIPAMOTHO HCIOJIb30BaTh
W3YYCHHBIN TOHSATUHWHBIN anmapaT Kypca QU3UKH, COPOBOXK/IATh BBHICTYIUICHHE
Mpe3eHTaunuen

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHNN (PU3MUYECKHX MPOIECCOB
pacrpenensiaTe O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJjauaMH, CJICTUTh 32 BBITOJHEHHEM IUTaHA JCUCTBUH M KOPPEKTHUPOBAThH €ro,
a/IeKBaTHO OLIEHUBAThb COOCTBEHHBIH BKJIaJ B JESATEIbHOCTh TPYIIIIHI,
BBICTPaNBAaTh KOMMYHHKATHBHOE B3aHMMOJCIHCTBHE, NPOSBISAS TOTOBHOCTh
paspeniatb KOH(QJIUKTHI




9 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOII NPOrPaMMBbI OCHOBHOT0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BAaTh M3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3ianyaTh SBJICHUSA 10 ONUCAHMIO HMX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4HClie (U3UYECKUE SIBICHUS B MPHUPOJEC, TPU 3TOM IEPEBOAHUTH
MPAKTUYECKYIO0 3a7ady B YUeOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) GU3NYECKUX SBICHUN

1.4

1.5

OIKCHIBATh HW3YYCHHBIC CBOWCTBA Tl W (PU3MUCCKUE SIBICHUS, HCIIOJIB3YS
bu3nYeCKre BEIMYUHBI, TIPU OMHCAHWU TPABHILHO TPAKTOBATh (DH3UUECKHIA
CMBICJI HCIIOJIb3YEMbIX BEJIMYWH, OOO3HAYCHUS W CIMHUIBI (PU3HYECKUX
BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO BEIIMUYUHY
C JPYrMMH BEJIMYMHAMH, CTPOUTHh TpadUKh HW3YYCHHBIX 3aBUCHMOCTEH
(UBUYECKUX BETUYUH

XapaKTepu30BaTh CBOMCTBA Tell, (U3UUYECKUE SIBJICHUS U MPOLIECCHI, UCIOIb3YS
W3YYCHHBIC 3aKOHBI, TIPH ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKChIBaTh €r0 MaTEMaTUYECKOE BhIPAKECHHE

1.6

O0BIICHATH (PU3MUECKHUE TPOLIECCHl U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallull MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBbIBIATb HPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBSACHEHHE M3 2 — 3 JIOTMYECKUX IIaroB ¢
NOMOIIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (PM3UYECKUX SBICHUH, (PH3HMUECKUX
3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pewath pacuéTHble 3a7aud (ONMHUpAIOLIMEcs Ha cUcTeMy U3 2 — 3 ypaBHEHMH),
UCIONIB3YSl 3aKOHBI U (POPMYJbI, CBA3BIBAIOIIME (PU3NYECKHE BEIMYMHBL: Ha
OCHOBE aHalM3a YCJIOBMS 3a/Jayd 3alMChbIBaTh KPATKOE YCJIOBHE, BBISIBIIATH
HEJOCTAaloNIMe WIM M30bITOYHBbIE JaHHbIE, BbIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOAUMBIE  JUIl  pelIeHMs, TPOBOAWTH  pPacyéThl M OLEHHUBATh
PEATUCTUYHOCTD OJYYEHHOTO 3HauUeHUsl (GU3NYECKON BETUUMHbI

pacro3HaBaTh MpOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOILIM (PU3MUECKUX
METOJ0B, MCIOJb3ysd OIUCAHUE HCCIECAOBAHMSA, BBIICIATE IPOBEPIEMOE
IIPEIIONIOKEHUE, OLICHUBATDH IPABUIBHOCTD MOPSJIKA TIPOBEACHUS UCCIIEA0BaHUS,
JIeTIaTh BBIBObL, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUN U OIBITOB

1.9

IPOBOJUTH OIBITHI MO HAOMIOJCHUIO (U3MUECKUX SBICHUN WiIn (pu3nyeckux
CBOMCTB TE€J: CaMOCTOSITEIbHO COOMpPAaTh YCTaHOBKY M3 M30BITOYHOIO Habopa
000py/s0BaHus, OMHMCHIBATH XOJ OIBITa U €ro pe3yibTaTbl, (HOPMYIUPOBAThH
BBIBOJIbI

1.10

1.11

1.12

OPOBOJIUTH MPU HEOOXOAMMOCTH CEpPUI0 TPSAMBIX HU3MEPEHUuil, ompenesnss
cpenHee  3HAaYeHHE  H3MepsAeMoil  BenuuyuHbl  ((POKYCHOE  pacCTOSIHHE
cobOuparonieid  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  M3MEpeHus
(M3MepuTETHLHOTO MPUOOpa)

MPOBOJIUTh  HMCCJIEIOBAHUE  3aBUCHUMOCTEH  (U3WYECKUX  BEIUYMH  C
UCIIOJIb30BAHUEM  NPSIMBIX  M3MEPEHUW:  IUIAHUPOBATh  UCCIEIOBaHMUE,
CaMOCTOSITENIbHO COOUPATh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJTYyUYEHHOM
3aBUCHUMOCTH (DU3UUYECKUX BEIIMYMH B BUE TaONUIIU IpaduKOB, ENaTh BHIBOIBI
10 pe3yJibTaTaM HCCIeI0BaHUS

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I'-IGCKI/IX BCJIIMYHMH: ILIaHUPOBATH
U3MEpEHUusi, COOMpaTh HKCIHEPUMEHTAJbHYI0 YCTAaHOBKY U  BBIIOJHATH
U3MEpEeHUs, cJleays NpeUIOKEHHOW WHCTPYKIUH, BBIYUCIATH 3HAYCHHE
BEIIMYMHBl U AHAJIM3UPOBATH IIOJIYyYEHHBIC PE3yNbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUMN

1.13

coOr0/1aTh TpaBUJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM




00opyIoBaHEM

1.14

1.15

1.16

pa3nuyaTh  OCHOBHBIC IPHU3HAKM  HM3YYEHHBIX  (DU3MYECKUX  MOAEJCH:
MaTepHajbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJNO, TOUYEUHBI MCTOYHHK CBETa,
Jyd, TOHKas JIMH3a, TUIaHEeTapHasi MOAETbh aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO
saapa

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS M3YyYCHHBIX NMPHOOPOB U TEXHHUYECKHX
YCTPOWCTB C OMOPOM Ha WX ONHMCAHMSA, WCIOJB3YS 3HAHHUS O CBOWCTBAax
¢du3nuecKkux sSBICHUIA U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

UCIIOJI30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHX IPOLIECCOB MPH
peIIeHnr Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBI JJIsi MOCTPOCHHS
M300paKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e

1.17

1.18

NPUBOAUTE MPHUMEPH (HAXOAUTh WH(POPMAIMIO O MPUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B OBCEIHEBHOM KU3HU JUIsd 0OecreYeHus
0€30aCHOCTH TIpU OOpPAIICHUU C MPUOOpPaMH U TEXHUUYECKHUMH yCTPOHCTBaMH,
COXpaHEHMsI 3[0pOBbS M COOJIOJIEHHS] HOPM SKOJIOTMUYECKOTO IOBEJIEHHsS B
OKpY’Karolllen cpeze

OCYIICCTBIISATh TIOUCK WH(GOpManuu (U3NYECKOTO COJCPKAHUS B CETH
HHTepHeT, caMOCTOATENIBHO (OPMYNIHUPYS MOMCKOBBINM 3ampoc, HaXOAUTh IYTH
OTpEeNeNIeHUs]  JIOCTOBEPHOCTH  TOJy4eHHOW HWH(OpMamuy Ha  OCHOBE
UMEOIUXCS 3HAHUH U JTOMOJTHUTENIbHBIX HCTOYHUKOB

1.19

1.20

UCIIONIb30BaTh MPH BBIIOJHEHUU YYEOHBIX 3aJaHUN HAy4YHO-TIOMYISPHYIO
TUTEpaTypy (PU3UIECKOTO CONIEPIKaHMUs, CIIPABOTHBIC MATEPUAIIBI, PECYPCHI CETH
WuTepHeT; BnageTh NpuUéMaMHU KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3OoBaHUS
uH(GOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHST Ha OCHOBE
UHPOpPMALlUM M3 HECKOJIBKMX MCTOYHUKOB (DU3MUYECKOrO  CoJepiKaHus,
nyOJIMYHO TPEACTABIATH PE3YJbTAaThl MPOEKTHOW WM HCCIEA0BATEIbCKOM
JEATENIBHOCTH, MPU 3TOM TPaMOTHO MCIIOJIb30BaThb M3YUEHHBIH MOHATHHHBIN
anmapar M3ydaemMoro pasziena (U3MKM W CONPOBOXKJATh BBICTYIJICHHE
npe3eHTalmen ¢ yu€ToM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IPY BBIIOJIHEHUH y4EOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUECKHX MPOLIECCOB
pacnpenensaTtb OOsf3aHHOCTH B TpyIINE B COOTBETCTBUU C IOCTaBIEHHBIMU
3ajJayaMy, CJIeIUTh 32 BBINOJIHEHUEM IJlaHa JeHCTBUH M KOPPEKTHPOBATh €ro,
aJIeKBaTHO OILIGHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb TIPYIIIIHI,
BBICTpAauBaTh KOMMYHMKAaTUBHOE B3aUMOJEHCTBUE, NPOSBIAS TOTOBHOCTb
paspeniatb KOHQJIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA 7 KJIACC

Kon Kon

IIpoBepsieMble 3JieMeHTbI COAEPKAHUS
pa3iena 3jieMeHTa

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MUPA

®u3uka — Hayka O npupone. SBineHus npupoasl. Ousnueckue sBICHUS:
1.1 MEXaHUYECKUE, TEIUIOBBIC, JJICKTPUYECKHE, MATrHUTHBIE, CBETOBBIC,
3BYKOBBIC

DdusznuecKue BEIUYHHEL. I/ISMepCHI/Ie (I)I/ISI/I‘-ICCKI/IX BeJIUYMH. DU3HMYCCKUEC

1.2 .
npu6opsl. [lorpemHocTs M3MepeHui. MexIyHapoaHasi CUCTEMa eIUHHML

EcTecTBeHHOHAYYHBIM METOJ TIO3HAHWS: HaONIOJIEHUE, TOCTAaHOBKA
1 1.3 HAYYHOTO BOMPOCA, BBIIBIDKCHHE THIIOTE3, JKCHEPHUMEHT TI0 MPOBEPKE
TUIOTE3, 00BICHEHHE HAOII0aEMOTO SIBICHMS

14 Orncanne GU3NICCKUX SIBICHUH C TIOMOIIBI0 MOJCIICH

[IpakTrueckue pabOTHI:
N3mepenne pacCTOSIHUM.
Nzmepenne 00bEMa KUAKOCTH U TBEPIOTO TEa.
OrnpezaeneHue pa3MepoB MaJIbIX TEN.
N3mepenne temnepaTypbl IpHU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JIaTYNKa TEMIIEPATYPHI

IMEPBOHAYAJIBHBIE CBEJEHI A O CTPOEHMUN BELLIECTBA
CrpoeHue BellecTBA: aTOMBI M MOJEKYJbl, UX pa3Mepbl. OIBITHL,

1.5

2.1 JIOKa3bIBAIOIIE AUCKPETHOE CTPOCHHUE BEIECTBA

29 JBwkenne vactui BemecTBa. CBsS3b CKOPOCTH JIBM)KCHHUS 4YacTUI] C
Temrneparypoil. BpoyHoBckoe aBrkeHHe, TUPPy3us

2.3 B3anMojeiicTBrE YacTHI] BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE

ArperaTHble COCTOSHHS BEILECTBA: CTPOCHUE Ta30B, JKUIKOCTEH WU
2 2.4 TBEPABIX (KPUCTAIUINYECKUX) Tel. B3anMoCBs3b MEXay CBOMCTBAMH BEIIECTB
B pa3HbIX arperaTHBIX COCTOSIHUSX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUKA BObI

[TpakTH4eckue paboTHL:
Onenka [uaMerpa aToMa METOIOM psloB (C  HMCHOJIb30BaHUEM
2.6 ¢dororpaduii).
OnbITH IO HAOIIOACHUIO TEIUIOBOTO PACITUPEHHS T'a30B.
OnbIThl 10 OOHAPYKEHHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MTPUTSKEHUS

JIBUDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 Mexanudeckoe IBIKeHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBIKEHUE
32 Cxopoctb. CpefHsisi CKOpOCTh P HEPAaBHOMEPHOM JIBUKEHHMU. Pacuér
MTyTH ¥ BpEMEHU JIBIKEHUS
33 SlBnenue uHepuuu. 3aKOH MHEpUUHU. B3auMopeilcTBuEe Ten Kak MpUYMHA
M3MEHEHUs CKOPOCTH JIBIDKEHH Tel. Macca Kak Mepa HHEPTHOCTH TeJa
34 [InotHocTe BemiectBa. CBS3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B
equHuIEe 00bEMaA BeIleCTBa
3.5 Cula KaK XapaKTepUCTUKA B3aUMOJICUCTBHUSI TEJ
36 Cuna ynpyroctu u 3akoH ['yka. V3MepeHue Cuiibl C MOMOIIbIO
3 JTMHAMOMETpa
37 SlBnenue TATOTEHUS W cuia TsokecTH. Culla TSKECTH Ha JPYrux
wradeTax. Bec Tema. HeBecomocTh
38 Cuta Tpenus. TpeHue CKOIBKEHUS U TPEHUE TTOKos. TpeHue B mpupoje u
TEXHUKE
3.9 CriosxeHue CuI, HallpaBJICHHBIX 110 OJTHOM TIpsiMoid. PaBHOEHCTBYIOMITAs

CHJI

[IpakTrueckue pabOTHI:

Onpe/eneHrue CKOPOCTH PAaBHOMEPHOTO JIBUXKCHHS (IIApHKA B JKUIKOCTH,
3.10 MOJCIIA DJCKTPUICCKOTO aBTOMOOWMIS W Tak pgaiee). OrpenencHue

CpelHell CKOpPOCTH CKOJIbKCHHWS Opycka WM IIapuka IO HAKIOHHON

mwiockoctu. Omnpenenenue  mioTHOCTH  TBEpAOro Tema.  ONBITHI,




JEMOHCTPHUPYIOLINE 3aBUCHMOCTb PacTSHKEHUS (IedopManiu) MpyKUHBI
OT MPWIOKEHHOU cuibl. ONBITH, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHIIBI
TPEHUSI CKOJIBXEHHUS OT Beca Tejla U XapakTepa COIPUKACAFOLIUXCS

MMOBEPXHOCTEH
Ousnyeckne SBIEHUA B TPHUPOIE: MPUMEPHI ABWKECHUS C Pa3THIHBIMU
3.11 CKOPOCTSIMA B >KMBOM W HEXHUBOW TNPHUPONE, ICHCTBUE CUIBI TPEHUSA B
MIPUPOJIC ¥ TEXHUKE
3.12 TexHudeckue ycTporucTBa: TUHAMOMETP, TOIITUITHUKH

JIABJIEHUE TBEPJIBIX TEJL, )KUJIKOCTEI U TA30B

4.1

Hasnenne TBEpAoro Ttenma. CrnocoObl YMEHBLICHUS M YBEJIWYCHUS
JIaBJICHUS

4.2

Jasnenue raza. 3aBUCHMOCTb JIaBJICHUs ra3a OT 00bEMa, TEMIIEPaTyphl

4.3

[lepenaua naBneHus TBEPABIMU TEIAMH, XUIKOCTSIMHU U Ta3aMU. 3aKOH
ITackais. ITHeBMaTHUeCcKe MAlTHHEI

4.4

3aBUCHMOCTh JABJICHUS JKHJIKOCTH OT TIyOWHBL [mapocraTudeckuit
napagokc. CooOrmraromuecs cocyasl. | napaBandeckre MeXaHu3Mbl

4.5

4.6

AtMmocdepa 3emnn 1 atMocdepHoe naBieHue. |[puarHbI cylecTBOBaHUS
BO3AymHONH obomoukn 3emiu. Oneir  Toppuyermmn. 3aBHCHMOCTB
aTMOC(EpHOTO JIABICHUS OT BBICOTHI HAJl YPOBHEM MOPSI

Usmepenne artmocdepHoro namieHus. [lpubopel ans  u3MepeHus
aTMoc(epHOro AaBJICHUS

4.7

JeiicTBUe KUIAKOCTM M ra3a Ha NOTPY)KEHHOE B HHUX TEJO.
Brrrankuparomas (apxuMenoBa) cuia. 3akoH Apxumena

4.8

IInaBanue Ten. Bo3nyxonnasaHue

4.9

4.10

4.11

[MpakTrdeckue pabOTHL:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOH B
JKUAKOCTh  YacTh  Tena. OmnpeneneHue  BBITAJIKUBAIOMICH — CHJIBI,
JICUCTBYIOIIEW Ha TENo, IMOrpyKEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CWJIbL, JEWCTBYIOUIEH Ha TeEJIO B
JKUJKOCTH, OT Macchl Tena. ONbIThl, JEMOHCTPUPYIOIIHME 3aBHUCHUMOCTh
BBITAIKHUBAIONICH CHJIBI, JEHCTBYIOIIEH Ha TENIO B KUAKOCTH, OT 00BhEMaA
MOTPYKEHHOW B JKUJKOCTh YacTH Tejla W OT IUIOTHOCTH >KUIKOCTH.
KonctpyupoBanue apeoMerpa WJIM KOHCTPYHPOBAaHUE JIOOKU U
onpenenaeHue e€ rpy30rnoabEMHOCTH

®dusnveckre SBICHUS B NMPUPOJE: BIUSHUE aTMOC(EpHOro AaBIICHUS Ha
JKUBOM OpraHu3M, IjIaBaHue PhIO

TexHn4yeckre yCTPOWCTBA:  COOOIIAMOIIMECS  COCYABI, YCTPOMCTBO
BOJIONIPOBOJIA, THIPABINYCCKHIA MPECC, MAaHOMETD, OapOMETp, BBICOTOMED,
MOPILIHEBOM HACOC, ApPEOMETP

PABOTA, MOIIHOCTbB, SHEPI' A

51 Mexanudeckast padboTa

5.2 MexaHndeckast MOIIIHOCTD

53 [IpocThie MexaHHM3MBI: pblUar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBmiio
paBHOBECHS pbluara

54 [TpuMeHeHue MpaBuiIa PaBHOBECHS phlyara K OJIOKY

55 «3on0TOE TpaBWIOY» MeXaHUKH. KoapdummeHT mone3Horo aeicTBus
MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTenmumanbHas HEPTUH TeJa, TIOTHATOTO HaX 3eMIIEH

5.7 Kunernueckas 3Heprus

58 [Monnas MeXaHHeCKas OHEPrHs. 3aKkOH W3MEHEHHUS] W COXpaHEHHUs
MEXaHHMUYECKOH SHEPTHH
[IpaxTrueckne paboOTHI:

Onpenesnenne paboOTHI CHIIBI TPEHHS NIPH PABHOMEPHOM JIBHKCHUH Teja
59 M0 TOPU3OHTAIBHOW TOBEpXHOCTU. lcclenoBaHue YCIOBHH paBHOBECHS

ppruara. HM3mepenuwe KIIJI HakiaoHHOM muiockocTH. H3ydeHue 3aKoHa
COXpaHEHHUSI MEXaHUIECKOH SHEPTUHI




5.10

dusndeckue SABICHUS B IMPpUPOAL: phIYaru B TCJIC YCJIOBCKA

Texauueckue YCTPOﬁCTBaZ pbryar, HOHBH)KHBIﬁ n HCHO,I[BI/I)KHLIf/i 6J'IOKI/I,

511 HAaKJIOHHAs JIOCKOCTh, IMPOCTHLIC MCXAHU3MBI B 6I>ITy
8 KIIACC
Kon
Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pasaena
TEIUIOBBIE SABJIEHNW A
OcCHOBHBIE IIOJIOKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOpUHU
6.1 cTpoeHusl BeulecTBa. Macca U pa3Mepbl MoJeKysl. OIbIThI,
IIOATBEPKIAOIIIE OCHOBHBIE II0JIO’KECHHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mogenu TBEPAOro, JKUAKONO W Ta3000pa3HOTO  COCTOSTHUM
' BemiectBa. Kpucrammuueckue u amopdHbIe Tena
63 OOBsiCHEHHE CBOMCTB T'a30B, KHUIKOCTEH U TBEPABIX TEJI HA OCHOBE
' MOJIOKEHUN MOJIEKYJIIPHOKMHETHUECKOU TEOPUH
6.4 CmauuBaHue ¥ KalWUISPHBIE SIBICHUS
6.5 TennoBoe pacHIMPEHHUE U CKATHE
6.6 Temneparypa. CBsA3b TeMIepaTrypbsl CO CKOPOCTBIO TEIUIOBOTO
JIBUKEHUS YaCTHUI]
6.7 Buytpennss sneprust. CnocoObl H3MEHEHHsI BHYTPEHHEH SHEpruu:
' TEIUIONepeiaya U COBEpIICHNE pabOThI
6.8 Buner  Temonepenauu: TEIUIONPOBOAHOCTh,  KOHBEKIIMS,
U3IIy4YeHUE
6.9 KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
6.10 TennooOMeH M TEMJIOBOE pPAaBHOBECHE. YpaBHEHHME TEIJIOBOTO
OanaHca
6.11 [InaBneHne W  OTBEplEBaHUWE KPUCTANIMYECKHX  BEILECTB.
5 VY nenpHas TEIIOTAa IJIABICHHUS
[Tapoobpa3zoBanne u KkoHzaeHcauus. Mcnapenuwe. Kumnenue.
6.12 VY aenpHast TemI0Ta Napoodpa3zoBaHus. 3aBHCUMOCTh TEMIIEPATYPhI
KUIIEHUSI OT aTMOC(HEPHOro JaBJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTa CrOPaHMs
6.15 [Tpunuunsr pabotel TemnoBbix asurareneit KIIJ[ TemoBoro
Jasurarens. TennoBble IBUTaTEN! U 3alIUTa OKPYKAIOUIEH Cpeibl
6.16 3aKOH COXpaHEHUsT U T[PEBpAlllEHUs DSHEPruu B TEIUIOBBIX
mporeccax
[TpakTiueckue paboThI:
OnbITl 1O OOHAPYXEHHIO JACUCTBUS CHJI MOJEKYISPHOTO
MPUTSKEHUSL.
OnpITHl 110 BBIPAIMBAHUIO KPUCTAJIJIOB MTOBAapEHHOM COJIM WU
caxapa.
OnbITel 1O HAOJIOACHUIO TEIJIOBOIO PACIIMPEHHUs] Ta30B,
6.17 KHUJIKOCTEN U TBEPABIX TEIN.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.
OnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3IyXa OT
ero 00bEMa 1 HarpeBaHus MM OXJIAKICHHS.
[TpoBepka rumoTe3pl TUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIEepaTyphl.
HaGnronenue W3MEHEHUsT BHYTPEHHEH SHEprum Tena B
pe3yibTare TeIlonepeaayl U padoThl BHEIIHUX CHIL.




HCCJ’ICI{OBaHI/Ie SIBJICHUSA TEIUIOOOMEHA npu CMCEIIMBAaHUH

XOJIOJTHOM Y TOPSIYEN BOJBI.

OmnpeneneHne KOMUYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJOW MpHU

TEIIO0OOMEHE C Harp€TbiM MCTANIMYCCKUM HUJIIUHAPOM.

Ornpezenenne yaelabHOU TEIITOEMKOCTH BEIIIECTBA.
WccnenoBanue nporecca ucrapeHusi.
OrnpeziesieHre OTHOCUTENBHOM BIIAYKHOCTH BO3/TyXa.
Ornpenenienne yAeIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

du3nuecKkue SBJICHUS B npupoac: MOBCPXHOCTHOC HATAKCHHEC U
KallWJUIAPHBIC SABJICHHUA B IIPUPOAC, KPUCTALUIbI B IIPHUPOJIC,

6.18 usnydyenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI;
o0pa3oBaHuE POCHI, TYMaHa, UHEsl, CHera.
TexHUYeCKHe yCTpOMCTBA: KAMJUIAPHI, TIPUMEPHI HCIIOJIb30BAHHS
6.19 KPUCTAJUIOB, JKUJAKOCTHBIM TEpMOMETpP, IaTYMK TeMIIepaTyphl,

TEPMOC, CUCTEMA OTOILIEHHUS IOMOB, TMIPOMETpPBI, ICUXPOMETD,
napoBasi TypOMHa, IBUTATEIb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. [[Ba poaa 371eKTpUUYECKUX 3aps10B
BzaumopeiicTBue 3apspkeHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh

7.2 CHUJIbI B3aUMOJIEHCTBHS 3apSHKEHHBIX TEJ OT BEIWYMHBI 3apsA0B U
PACCTOSIHUSL MEXKTy TEIaMH)
Onexrpuueckoe mnosie. HanpskE€HHOCTh 2JIEKTPUUECKOTO IOJISL.

7.3 [IpyHuMn  cyneprno3uuuy  3JEKTPUYECKHUX  mojedl  (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn JNEKTPUUYECKUX 3apsA0B. OnemMeHTapHBIN

1.4 anektpuyeckuil 3apsin. Crpoenue aroma. IIpoBogHuku u
JUDIIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 DNEeKTpUYECKUM TOK. VYenosus CYyILIECTBOBAHUSA
AIIEKTPUYECKOr0 TOKA. MICTOYHMKHM OCTOSIHHOTO TOKa

77 JlelicTBUSL DIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHMUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKoe HalpshKeHNe

79 ConpoTuBieHHe MPOBOJAHHUKA. YJIEIbHOE COINPOTHUBIIECHUE
BELIECTBA

7.10 3akoH OMa 111 ydacTKa Lenu

7.11 ITocenoBarenbHOE U MapaIEIbHOE COEIUHEHUE IPOBOIHUKOB

712 PaGoTa m MOIIHOCTH AJEKTPUYECKOTO TOKA. 3akoH J[koyms —
Jlenna

713 DJeKTpuYecKre ey U NOTPEOUTENH IEKTPUUECKON SHEPrHH
B ObITy. KOopoTkoe 3aMbikaHue

714 [locTostHHple ~ MarHWUTHL.  B3auMopaelcTBME  MOCTOSIHHBIX
MarHuToB

715 MaruutHoe nosie. MarHuTHOE 1noje 3eMJIM U €ro 3Ha4eHUe JUIs
KU3HM Ha 3emie

716 OmneiTr Opcrena. MarHuTHoe TMOJ€  SJIEKTPUYECKOIO  TOKA.
IIpMeHEeHNE AIEKTPOMAarHuTOB B TEXHUKE
[leficTBe MarHUTHOrO IOJS HAa TPOBOJHUK C TOKOM.

717 3JI€KTpO,Z[BI/IFaTeJIBU IIOCTOSTHHOTO ~ TOKa. IZICHOJIBSOB&HI/IG
JIIEKTPOJBUIraTeNIel B TEXHUYECKMX YCTPOWCTBaX M Ha
TpaHCIOpTe

7.18 Onpitel  @apanes. SIBiaeHHE 2IIEKTPOMArHUTHOW WHAYKLHUU.




IIpaBuio Jlenna

7.19

Onektporedeparop. CrocoObl TMOMy4YeHUs SIEKTPUUECKON
DHEPruu. DJNEKTPOCTAHIIMA HAa BO300OHOBISEMBIX HCTOYHUKAX
SHEPTUU

7.20

7.21

[TpakTueckue paboOThI:

OnbITHl IO HAOMIOAECHUIO JEKTPU3ALNH TSNl UHIYKIMEH U MPH
CONPUKOCHOBEHUHU.

HccenenoBanue necTBUS IEKTPUYECKOTO 10JI HA IPOBOJIHUKHU
U JUDIIEKTPUKHU.

COopka u npoBepka pabOThI ANEKTPUUECKON METH MTOCTOSHHOTO
TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaPsKEHUSI.

HccenenoBanue 3aBUCHUMOCTH  CWIJIBI TOKA, HMIYILEro 4epes
pPE3UCTOP, OT COMNPOTUBIICHUS PE3UCTOPAa U HANPSIKEHUS HA
pesucrope.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUUYECKOIO
CONPOTUBIICHHUs] TNPOBOAHUKA OT €ro JUIMHBL, ILIOIIAJIN
MONEPEYHOI0 CEYEHUsI U MaTepuana.

IIpoBepka IpaBuia CJIOKEHUS HaNpsHKEHU I npu
MIOCJIEIOBATEIbHOM COEAMHEHUHU NIBYX pe3uctopoB. IIpoBepka
IpaBuja Uil CWIbBl TOKAa IPU IAPaJUICIBHOM COEAMHEHUU
pesuctopoB. OrmpeneneHne padOTHl BJICKTPUUECKOTO TOKa,
uaymero — yepe3  pesucrop.  OmpezneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIAEISAEMOHM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHMOCTH  CWIIBI TOKA, HMJIYILIETO 4Yepe3
JaMIIOUKy, OT HanpsbkeHuss Ha Hed. Omnpenenenne KITJ|
HarpeBatesd. lccnenoBaHne MarHMTHOIO B3aUMOJEHUCTBUSA
IIOCTOSIHHBIX ~ MarHuToB.  M3ydeHMe  MAarHuTHOrO  TOJS
MOCTOSIHHBIX MAarHUTOB NpPU MX OOBEIMHEHUH U pa3/elICeHUU.
HccenenoBanue AEUCTBUS IEKTPUYECKOTO TOKA Ha MarHUTHYIO
cTpenky. OIbITbl, JEMOHCTPUPYIOUINE 3aBUCHUMOCTb CHIIbI
B3aMMOJEHCTBHS KaTyIIKH C TOKOM M MarHUTa OT CHJIBI TOKa U
HalpaBJ€HUsT TOKa B  Karymke. M3ydeHuwe peiicTBus
MarHMTHOTO I10JI HAa MMPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue u
uzyueHue pabotel snekTponBurarens. HWimepenue KIIJ
AIIEKTPO/IBUraTEeIbHON yCTaHOBKHM. OTBITHI MO HCCIEA0BAHUIO
ABJIGHUS  DJIGKTPOMAarHUTHOM  MHIYKIMHM:  MCCIEA0BaHUE
W3MEHEHUH 3HAaYEHUs U HaIllPaBJICHUsI MHIYKIIMOHHOTO TOKa

dusuueckue SBJICHUA B Iprupoac: SJICKTPUUCCKHUE SBJICHUA B
atMocepe, SIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHHUTHOE
nosie 3emuid, Apeid TMOIFOCOB, POJIb MAarHUTHOTO TIOJS ISt
JKU3HU Ha 3eMJie, MO PHOE CUSTHIE

7.22

TexHuueckne  yCTpOMCTBAa:  JJEKTPOCKON,  aMIIEpMETP,
BOJITMETP, PEOCTaT, CUETYMK DJIEKTPUUECKOH SHEepruw,
AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTelbHbIE
AIIEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
IIpeI0OXpaHUTENH, JJIEKTPOMAarHur, AJEKTPOABUTATEND
MOCTOSIHHOT'O TOKa, T€HEPATOp MOCTOSHHOTO TOKa




9 KVIACC

Kon Kon
pasena TeMeHTA ITpoBepsieMble 31€MEHThI COCPKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe qBKeHUE. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO ABHIKCHHUS
8.3 PaBHOMEpPHOE MPAMOJUHEHHOE TBUKCHHE
8.4 HepaBHoMepHoe  mpsmonmHeliHoe  nBrkeHme. CpemHsas w
MTHOBEHHAasi CKOPOCTh Tejla TP HEPAaBHOMEPHOM JIBH>KECHUH
8.5 YckopeHue. PaBHOYCKOpEHHOE MPSMOIUHENHOE ABUKEHUE
8.6 CBoboxnoe manenue. OnbITel ["anmmes
PaBHOoMepHOEe nBWXKEHHME MO OKpyxHOcTH. llepuoxg m wacrora
8.7 oOpamenusi. JluneliHass u yrjoBas ckopocTu. LleHTpocTpeMuTensHoe
YCKOpEHHUE
8.8 IlepBsiit 3ak0oH HproTOHA
8.9 Bropoti 3axon HeroTona
8.10 Tperuii 3axkoH HeroToHa
8.11 [IpuHIUT CYNIEPIIO3UTINH CHT
8.12 Cuna ynpyrocta. 3akoH ['yka
813 Cuna TpeHus: CWia TPEHHs CKOJBbKEHHS, CHJIa TPEHHUs IOKOs,
JIpyTue BUIBI TPEHUS
8.14 Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHUE
CBOOOTHOTO MaJCHUS
8.15 Jewxenue mnanet Bokpyr ConHua. IlepBas kocMuyeckas CKOpOCTb.
HeBecoMOCTh U nieperpy3ku
8.16 PaBHOBecue MaTepraIbHOM TOUKH. AOGCOIIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEPIOro Tema C 3aKPEIUIEHHOM OChIO BpAILCHHUA.
MowmeHnT cuibl. LleHTp TshKECTH
8 8.18 Nmnynec tena. MI3mMeneHne umnyibca. IMITyJIbC CHIIBI
8.19 3aKOH COXPaHCHUS UMITYJIbCA
8.20 PeakTtuBHOE OBIDKEHIE
8.21 Mexanndeckasi paboTa ¥ MOITHOCTh
8.22 PaboTa cuin TsKecTH, ynpyrocTtd, TpeHus. CBsi3b S3HEPruH U paboThl
8.23 IloreHumanbHasi SHEprys Teja, HOJHITOro HaJl TOBEPXHOCTHIO 3eMIIH
8.24 [loTeHnmanbHas YHEPTHsI CKATOM MPYKUHBI
8.25 Kunernueckas sueprus. Teopema 0 KHHETHYECKON SHEPTUH
8.26 3aKoH coXpaHeHHs MEXaHHMIECKOI YHepruu
[MpakTudeckue pabOTHL:
Omnpe/ienieHrue CpeHeH CKOPOCTH CKOJIBKEHUS OpycKa WIIN ABHXKECHUS
HIapuKa 10 HAaKJIOHHOW miockocTd. OmpenesieHre YCKOPEHHUs Telna
NIPY paBHOYCKOPEHHOM JIBH)KEHHUH 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanne ~ 3aBUCHUMOCTH  IyTH ~ OT  BpPEMEHH  TpHU
PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HaualbHOW CKOPOCTH.
IIpoBepka THMOTE3BI: €CIIM MPH PABHOYCKOPEHHOM [BM)KEHUH Oe3
8.27 HAYaIbHOW CKOPOCTH MYTH OTHOCSTCS KaK psiJi HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHH OJTMHAKOBBI.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBXKEHHUS OT CHJIBI
HOpManbHOTrO jgaBnenus. Ompenenenue Kod(QQPUIMEHTA TPEHUS
ckonmbxkeHus. OmnpeneneHue >KECTKOCTH TPyKHWHBL. OmpeneneHne
pabOTBl CHJIBI TPEHHUs IpPU PAaBHOMEPHOM [BIDKEHWH Tela IO
TOPU30HTAJIbHON  moBepxHOCcTU. Ompenenenue pabOTBl  CHIIBI
YIPYTOCTH IPU MOIBEME I'Py3a C UCIOIb30BAHUEM HEMOABUXHOTO U
HOJBIKHOTO OJIOKOB
828 Dusnyeckue SBJIEHUS B NPUPOJE: NPUIMBBI U OTIMBBI, ABHKCHHE

mwradeT CoaHeYHOM CHUCTCMbI, PCAKTUBHOC JBWXCHHUC JKUBBIX




OpraHu3MoOB

8.29

Texauueckue YCTpOﬁCTBaZ COUAOMCTP, JAATYUKU  IIOJIOXKCHUA,

pacCTOAHUA U YCKOPCHUSA, PAKCTBI

10

11

MEXAHMYECKHWE KOJIEFAHUA U BOJIHBI

9.1

KonebarensHoe nBwkeHne. (OCHOBHBIE XapaKTEPUCTHUKU
KoJIeOaHuil: Iepro, YacToTa, aMIUIUTyAa

9.2

MaremaTuyeckuii 1 NpPYXWUHHBIA MasATHUKU. [IpeBpaienue
SHEPTUH TIPH KOJICOATSIIEHOM ABMKCHIH

9.3

9.4

3aryxatomue  KoneOaHus.  BbIHYXIeHHbIE  KoJcOaHUS.
Pe3onanc

Mexanudeckue BoOJHBL. CBOWCTBA MEXaHMYECKHX BOJIH.
[IpomonpHBIE W TIONEpPEYHbIE BOJHBL JlmwHA BONHBEI U
CKOpPOCTh €€ pachpocTpaHeHUs. MeXaHW4YeCKHe BOJHBI B
TBEPIOM TeJIe, CCHCMIYECKIE BOJTHBI

9.5

3ByK. ['/poMKoOCTh U BbIcOTa 3ByKa. OTpaskeHUE 3ByKa

9.6

HHdpa3ByK U yabTpa3ByK

9.7

9.8

[MpakTrdeckue pabOTHI:

Omnpenenenue 4acTOTHI u nepuofa  KoyieOaHWi
MaTEeMaTHYECKOI'0 MasTHUKA.

OnpeneneHue 4acTOTHl U MEPUOJIa KOJICOaHUH NPYKUHHOTO
MasTHUKA

UccnenoBanue 3aBUCUMOCTH nepuoa KoJebaHuit
MOJBEIIEHHOr0 K HUTH I'py3a OT IyIuHbI HUTH. VccnenoBanue
3aBUCHMOCTH TIEpUOAA KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH Ieproja KojaebaHuit
rpys3a, MOABELUICHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
NpY>KUHBI. MI3MepeHne yCKOpeHus: CBOOOIHOTO Na/IeHHs
Odusnyeckue SBICHUA B NPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH,  3eMJICTpsiCEHHe, CelicMUYecKne  BOJIHEI,
IIyHaMH, 3XO

9.9

TexHuueckue  yCTpOMCTBA:  3XOJOT,  MCIOJb30BaHUE
YIIBTpa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE TIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BHGKTpOMaFHI/ITHOC I0JIC. SHGKTPOMB,FHI/ITHLIQ BOJIHBI.

10.1 .
CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH

10.2 [Ikana 37eKTpOMarHUTHBIX BOJH

103 OnexkTpoMarHuTHass mnpupoja cBeta. CKOpPOCTh CBeTa.
BonHoBEIE CBOIICTBaA cBETa
IIpakTuueckue pabOTHIL:

10.4 N3yyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOLIBIO
MOOMJIBHOTO TesiehoHa
®usnvecKue SIBICHUS B MPHUPOJIE: OMOJIOTHYECKOe EHCTBHE

10.5 BUAMMOTO,  YyJbTPaQHOIETOBOTO U  PEHTTEHOBCKOTO
M3ITyYEHUH

106 TexHnueckue YCTpOMCTBA: ) HCIIOJIb30BaHKe
3JIEKTPOMAarHUTHBIX BOJIH JUIsSl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBas mogens cBeTa. ICTOUHMKH cBeTa

11.2 [IpsiMonuHENHHOE pacIpOCTPaHEHUE CBETA

113 Orpaxenue cBera. Ilmockoe 3epkano. 3aKOH OTpaKEHUS
cBeTa

114 [IpenomiieHue cBeta. 3akoH mpenomieHus csera. llomHoe
BHYTpEHHEE OTPaKEHHE CBETa

115 JInnza. Xox gydeil B IMH3€E

116 Onrtryeckas cuctema QoToanmapara, MHKPOCKONA H

TCJIICCKOIIa




117 I'maz xak onruyeckas cucrema. biau3opykocTs W
' JaJIbHO30PKOCTh
118 Pasznoxenne Oenoro csera B crnekrp. Ombitel HploTOHA.
' Crio’keHHe CIIeKTPabHBIX I[BETOB. Jlucmepcus cBera
[IpakTrueckue pabOTHI:
HccnenoBanne 3aBHCUMOCTH yIJIa OTPAaXKEHUSI CBETOBOI'O
Jy4a OT yrIJla maJieHusl.
W3yuenne xapakTepUCTUK H300pakeHHsI TIpenMeTa B
IUIOCKOM 3€pKale.
HccnenoBanne  3aBHCUMOCTH  yIVIa  IIPEJIOMIICHUS
CBETOBOTO Jyd4a OT YIJla NaJeHUs Ha TpaHMLE «BO3IYyX —
11.9 CTEKJIION.
[lomyuenne w300pakeHU C TOMOMIBIO COOMparomeit
JIH3HL.
Onpenenenne (OKYCHOTO pACCTOSIHASL W ONTHYECKOH
CHJIBI COOMPAIOIICH JTMH3BI.
OnbITH IO Pa3I0KEHUIO OENIOr0 CBETA B CIIEKTP.
OnbITl TO BOCTIPHUATHIO I[BETa MPEIMETOB MPH HX
HaOIIOICHUH Yepe3 I[BETOBBIE (DIITBTPHI
Odusnueckre sBICHUS B mpupoge: 3arMeHus ConHua u
11.10 JlyHbl, IIBeTa TeN, ONTUYECKHE SIBICHUS B aTMocdepe (IBET
HeOa, pedpakiysi, pagyra, MUPax)
11.11 TexHUUECKHE YCTPOWCTBA: OYKH, MEPHUCKOM, (oToamnmapar,
' OINTHYECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnwiTel Pesepdopaa u mnanerapHas Mojenb atoMa. Mojaenb
aroma bopa
122 Hcnyckanue u morjouieHue cBeTa aroMoM. KBaHTEHI
' JIuneiiyaTele CIEKTPBI
12.3 PagnoaktuBHOCTE. Anb(a, OeTa- U TaMMa-U3ITyIeHUs
124 Crpoenue aromHoro sapa. HykinoHHass Monenb aTOMHOTO
sinpa. M3o0Tomnbl
125 PanmoaktuBHble mpeBpameHus. llepumon  momypacmaga
ATOMHBIX SIAEP
126 SnepHble peakuuu. 3aKOHbl COXPAHEHHS 3apsAAOBOIO H
MaccOBOTO YHCEl
12.7 OHeprust CBsA3M aTOMHBIX siep. CBsi3b Macchl M SHEPTUU
12 128 Peakiun cunTe3a u geneHus spep. VICTOUHMKM 3HEprun
CoiHia ¥ 3BE37
129 Snepnas sHepretuka. JleiicTBre pagMOaKTUBHBIX M3ITYYCHHIM
Ha JKUBBIE OPTaHU3MBI
[IpaxTrueckne paboOTHI:
Habmionenne  ciiomHBIX W JTUHEHYATBIX  CIIEKTPOB
1210 U3ITyYECHHUSL.
HccnenoBanne TpeKoOB: HM3MEpPEHHE 3HEPrUM YaCTHUIIBI 10
TOPMO3HOMY ITyTH (110 hoTorpadusm).
H3mepeHne paguoakTHBHOTO (oHA
®u3znueckue  SABICHUS B NPUPOJE:  E€CTECTBEHHBIN
1211 pannMoakTUBHBIN (DOH, KOCMHUYECKUE IyUH, PaHOaKTHBHOE
U3JIydeHHe MPUPOAHBIX MUHEPAJIOB, neicTBre
paAMoOaKTUBHBIX M3ITyUYEHUI Ha OPTraHNU3M YelOBEeKa
1212 TexHUYeCKHE YCTPONCTBA: CHEKTPOCKON, WHIWBUIYaTbHBIN
' JI03UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpebdoBaHMS

IIpoBepsieMble TpeOOBaHUS K NPeIMETHBIM Pe3yJbTaTaM 02a30BOr0 YPOBHS
O0CBOEHUSI OCHOBHO# 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 0011IEr0
oopa3zoBanusi Ha ocHoBe DI'OC

[lornmanne ponm (U3WKE B HAydHOW KapTHHE MHpPa; CHOPMHUPOBAHHOCTH
0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOW CBSI3W W ITO3HABAEMOCTH SIBJICHUH
MPHUPOJIBI, O POJH IKCIICPUMEHTA B (PU3UKE, O CUCTEeMOOOpa3yoiei ponu GU3uKu
B pPa3BUTHUH €CTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJOTUH, 00 3SBOJIONHU
(M3MYEeCKUX 3HAHWN M UX POJIM B IEJIOCTHON €CTeCTBEHHOHAYYHOU KapTHHE MHUPa,
0 BKJIQJIC POCCHUWCKHUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSCHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTUN

3HaHUs O BHAAX Marepud (BEIIECTBO W II0Jie), O MABMKCHHM KaK CIocobOe
CYLIECTBOBAaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONW TEOPUU CTPOEHUSI BEIIECTRa,
0 (usnyeckoil CymHOCTH SBJICHUH NPUPOIBl (MEXaHWYECKUX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHUE Pa3nyaTh SIBJICHUS IO OMUCAHUIO UX
XapaKTepHbIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOMIUX JaHHOE
¢u3nueckoe  SBIEHHE, YMEHUE pACIO3HaBaTb MPOSIBICHHE  H3YyYCHHBIX
¢u3nuecKuX SIBICHUA B OKPYKAIOIIEM MHpPE, BBIACISISI HX CYILECTBEHHBIE
CBOIicTBa (IIPU3HAKH)

Brnanenve ocHOBaMH MOHSATHHHOTO aInapaTa i CHMBOJIMYECKOTO SI3bIKa (PU3UKH U
WCTIONIb30BaHUE WX ISl pelIeHUs] Y4eOHBIX 3a7ay; YMEHHE XapaKTepH30BaTh
CBOMCTBa TeJ, (U3NUECKHUE SBICHUS U IPOLIECCH, HCIONb3Ys (yHAaMEHTaIbHbIE U
SMIUPUYECKHE 3aKOHBI

YMeHHe ONuChIBaTh U3yUECHHBIC CBOWCTBA T M (PU3HUCCKHE SBICHHUS, HCIIOIb3YS
(hU3UYECKUE BETUUHUHBI

Brnanenvie ocHOBaMH METOJIOB HAYYHOTO ITO3HAHUS C YIETOM COOIOICHHS TPaBHUII
0e30macHOro Tpy/a: HaOoIeHUue (PU3NUSCKUX SIBIICHUH:

YMEHHE CaMOCTOSITEJIBHO COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W3 JAaHHOTO
HaOopa 00OpyI0BaHMS 10 MHCTPYKIIMH, OIMCHIBATH XOJ1 OIBITAa M 3allUCHIBATH €r0
pe3yabTaThl, POPMYJIHUPOBATH BHIBOJIBI;

MPOBEICHUE MPSMBIX M KOCBEHHBIX M3MEPCHUH (U3UUECKUX BEITUYWH: yMEHHE
TUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIBHO COOMpPATh OSKCIEPUMEHTANBHYIO
YCTAHOBKY I10 MHCTPYKIMUH, BBIYUCIATL 3HAYCHUC BCJIIMYUHLBI U aHAJIM3UPOBATH
MOJyYEeHHbIE pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH pPe3yJbTaToB
HU3MEPEHU;

IMMPOBEACHUC HCECJIOXKHBIX JSKCIICPUMCHTAJIbBHBIX HCCHeHOBaHHﬁ; CaMOCTOATECIIBHO
coOMpaTh JKCHCPUMEHTAIBHYIO YCTAaHOBKY W TPOBOJIUTH HCCIICOBAHHE IIO
WHCTPYKIIUH, MPEACTABIATh MOJYYCHHBIC 3aBUCHMOCTH (DU3UUCCKUX BEIWYMH B
BUjCc TaOMUIl ¥ TpapuKOB, YUYUTHIBATH IOTPEHIHOCTH, JENaTh BBIBOABI IO
pe3yibTaTaM UccieI0BaHusl

[MoHnMaHMe XapaKTEepPHBIX CBOWMCTB (M3MUYECKHX MOJeliel (MaTepHanbHas TOYKa,
abCOIOTHO TBEPIOE TEN0, MOJENN CTPOEHUS Ta30B, KUAKOCTEH W TBEPABIX Ted,
TUTaHETapHas MOAETb aToMa, HYKJIOHHas MOJENb aTOMHOIO spa) M yMEHHE
MPUMEHSITh UX JIJIs1 00BsICHEHHsI (PU3NIECKUX MTPOIIECCOB

YmMenue oOBACHATH (I)I/I3I/I‘ICCKI/IC npouecCul " CBOICTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTEC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O XapaKT€pa, B YaCTHOCTH,
BBIABJIATE NPUIUHHO-CJIICACTBEHHBIC CBA3HM U CTPOUTH 00bsCHEHHE C 0HOp0171 Ha
HU3YUYCHHBIC CBOICTBa (1)I/I3I/ILIGCKI/IX ﬂBJ'IeHI/If/i, (1)I/I3I/I"IGCKI/IG 3aKOHBI,
3aKOHOMEPHOCTHU U MOACIIN

YMmeHue pemiate pacuérHbie 3amadu (Ha Oaze 2 — 3 ypaBHEHHUI), HCIONB3YS
3aKOHBI M (OPMYJIBI, CBS3BIBAIONMIME (U3WUCCKHE BEIUYMHBI, B YaCTHOCTH,
3alUCBhIBaTh KPAaTKOE YCJIOBHE 3aJlayd, BBUIBISATH HEIOCTAIOUIUME JaHHbBIE,
BEIOMpaTh 3aKOHBI U (HOPMYJIBI, HEOOXOMUMBIC U €€ PEIICHUs, UCIOIh30BaTh
CIIPaBOYHBIE JIaHHBIC, TPOBOJAUTH pAcu€Thl W OIEHUBATh PEATHCTUYHOCTD




MONYYEHHOTO  3Ha4YeHWUs  (U3NYECKOW  BENUYMHBI; yMEHHE  OMNpeACIsITh
pasMepHOCTh (HU3UUECKON BEIMUHMHBI, TIOJTYYCHHON MPU PEIICHUH 33a9l

YMeHne xapakTepu30BaTh MPUHIIMITEI JICHCTBUS TEXHUYECKUX YCTPOUCTB, B TOM
qrciie OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX TEXHOJOTHYSCKUX IPOIIECCOB MO
WX OIMCAaHWIO, WCIONb3ys 3HAHHS O CBOHCTBaX (U3UYECKHUX SBICHUA H
HeoOXoauMbIe (PM3UIECKUE 3aKOHOMEPHOCTH

10

11

YMeHne UCToNb30BaTh 3HAHHUS 0 (PU3MYECKUX SIBICHHUSAX B MOBCEIHEBHOW KHM3HH
1 obecriedueHusT O€30MacHOCTH TIPU OOpaIleHuH ¢ OBITOBBIMH TIPHOOpaMU U
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHEHUS 3JIOPOBbS U COOIIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIONICH cpelie; MOHMMaHue HEOOXOAMMOCTH
NPUMEHEHUS. JTOCTWXKCHHH (U3UKK ©  TEXHOJOTWH ISl PalMOHAIBHOTO
MIPUPOJIOTIONH30BAHHUS

OmpIT TOWCKa, MpeoOpa3oBaHUsA W TpEACTaBICHUS HHPOpMAIUH (PU3NIECKOTO
coJepKaHus c UCTIONIb30BaHUEM MHQOPMAIIIOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH; YMEHHE OIICHWBAaTh JOCTOBEPHOCTh MOITY4YEHHOH WHQpOpMaLuu Ha
OCHOBE WMEIOIIMXCS 3HAHUH W  JOMOJHHUTENBHBIX HCTOYHHUKOB; YMEHHE
WCTONIb30BaTh IPH  BBHIMOJHEHWH YYEeOHBIX 3aJaHudl  HAayYHO-TIOMYJISPHYIO
TUTEpaTypy (PpHU3MYECKOTro coJliepKaHusl, CIPaBOYHBIE MaTEepHaNbl, PECYpChl CETH
WuTepHet; BrnageHne 0a30BHIMH HaBBIKAMH TpeoOpa3oBaHWs WHGOpPMAIH U3
OHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; YMEHHE CO3[aBaTh COOCTBEHHBIC
IMUCbMCHHBIC U YCTHBIC COO6H1€HI/I$1 Ha OCHOBC I/IH(I)OpMaHI/II/I U3 HECKOJIBKUX
HCTOYHHKOB




INEPEYEHbD 2JIEMEHTOB COJAEP)KAHMUSA, IPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon ITpoBepsieMblii 3J1EMEHT CO/IePKAHUSA
1 MEXAHUWYECKUE SIBJIEHUSA
11 Mexanndeckoe nBmkeHue. MarepuanbHas Touka. Cuctema oTrcuéra. OTHOCHTEILHOCTh
) JIBIDKECHUS
PaBHOMepHOEe ™ HepaBHOMepHOe aBIbKeHHe. CpemHssi ckopoctb. Dopmyrna s
1.2 BBIYHCIICHHS CPeHEH ckopocTu: V = S/t
PaBHOMEpHOE TpsIMONIMHEHHOE IBHKEHHE. 3aBUCUMOCTh KOOPIAUHATHI T€Na OT BPEMEHU
B CIIy4ae paBHOMEPHOTO MPSMOIUHENHOTO IBHKEHHUS:
1.3 X)) =x,+vt
I'padviku 3aBUCUMOCTH OT BpEMEHH AJISI MPOEKIIMHA CKOPOCTH, TPOEKITNH TIepeMEIIeHus,
ITyTH, KOOPAWHATHI IPH PABHOMEPHOM TIPSIMOJIMHEHHOM JIBHKEHUH
3aBHUCHMOCTh KOODAHWHATHI Tela OT BPEeMEHH B CIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO TBUKEHUS:
2
-Sx':r} =1':|;|: *f_ax * ?
&
@opMynsl U TPOEKIUH MepeMelIeHus, MPOEeKUUH CKOPOCTH M MPOEKIUN YCKOPEHUS
MIPH PAaBHOYCKOPEHHOM TPSIMOJIMHEIHOM JBIDKEHUH
+2
14 .sx(a‘)=vox-a‘+ax-3.
U_\'('f) =Upx T4, Z,
a. (f)=canst,
Ul.‘fL - l"}l:r‘ :zaxsx
I'paduky 3aBHCUMOCTH OT BPEMEHHU JJISl TPOCKIIMU YCKOPEHHS, MPOEKIUU CKOPOCTH,
MPOSKIUK TIEPEMEIICHNs, KOOPAMHATHI TPH PAaBHOYCKOPEHHOM TPSMOJIUHEHHOM
JBOKCHUN
CBoOogHoe manmeHue. DopMysbl, OIMUCHIBAOIIME CBOOOJHOE TaJleHHWE Tela IIo
15 BEPTUKAIN (IBM)KEHHWE Tejda BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH 3EMIIH).
' I'paduiky 3aBHCUMOCTH OT BpEMEHH ISl MIPOEKIMN YCKOPEHUs, MPOSKIIUA CKOPOCTH U
KOOPJIMHATHI IIPH CBOOOHOM TIaJIEHUH TeJa M0 BEPTHKAIN
CKopocTh paBHOMEPHOTO JBM)KEHUS Tella M0 OKpYKHOCTH. HanpaBnenue ckopoctu.
dopmyra TSt BRIMUCICHUS CKOPOCTH Yepe3 PaiuyC OKPYKHOCTH U TIEPUO]T OOpaICHHS:
L= iMR
T
LenTtpocTpemutensHoe yckopeHne. HampapieHne 1neHTPOCTPEMHUTEIHHOTO YCKOPEHHSI.
dopmyra 11l BEIYHCICHHUS yCKOPEHHUS:
1.6
2
q. = (N
" R
®dopmyna, CBA3bIBAIOLIAS IEPUO]] H YACTOTY OOpaIICHUSL:
v=2
T
Macca. I1notHOCTS BemecTBa. @opMyia s BBIYUCIEHUS MJIOTHOCTH:
1.7 _m
V
18 Cuna — BexkTopHas ¢pu3nueckas BeanunHa. CIIoKeHHE CHIT
1.9 SBnenue unepuun. Ilepsslii 3akoH HeroToHa
1.10 Bropoii 3akon HetoToHa:




F=m-d

COHaHpaBHeHHOCTB BCKTOpA YCKOPCHUA TCJId U BEKTOpA CUJIBI, Z[eﬁCTByIOH.IefI Ha TCJI0

1.11

Bsaumogpeiictsue Ten. Tpetnii 3akon HeroToHa:

Fry=-Fiy

1.12

TpCHI/IC TMOKOA U TPECHUEC CKOJIBXKCHUS. @OpMyJ'Ia JJI BBIYUCJIICHUA MOAYJIA CUJIbI TPCHUSA
CKOJIBXKCHHA

Fszp-N

1.13

Hedopmarust Tena. Yrpyrue u Heynpyrue aedopMaiuu. 3aKoH ynpyroi nedopmaiuu
(3akoHn ['yka):

F=k-Al

1.14

1.15

1.16

1.17

1.18

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

m, -m,
F=g. .1 2

FE
Cuna TsoxecTr. Y CKOpeHHe CBOOOIHOTO TTaeHMSL.

dopmyna 1 BEIYUCICHHUS CHIIBI TSHKECTH BOIM3K OBepXHOCTH 3emiu: F = mg.
JBsmxenne rianet Bokpyr Connna. [lepBas kocMudeckasi ckopocTs. HeBecomocTs U
Heperpy3Ku

Nmmynsc Tena — BekTopHas pu3nvecKast BeTUIHHA.
D=mo
Nmnynec cuctemsl Ten. M3Menenne nmiysnbsca. Mnysibe cuiibl
3aKoH COXpaHEHUs UMITYJbca )i 3aMKHYTON CUCTEMBI TEI:
p=myU +m, U, =const
PeakTuBHOE NBIKEHME

Mexanunueckas padora. @opMyna i BEIYUCICHUS paOOThI CUIIBL:

A=Fscosct

Mexanunueckass MOIITHOCTD:

n=24
r

Kunernueckas u noreHimansHas sueprus. opmMyna A BEIYUCIECHUS KHHETHYECKON
SHEepPTrHUH:

2

Ly
By

Teopema o kuHeTHUECKOW dHEpriK. DopMmyria /i BBIYUCICHUS TOTCHIMATBHOMN

BHGPFI/II/I TCJa, IIOJHATOIO

Haj 3eMIIEH:

E,= mgh

1.19

MexaHudeckasi SHEprusi:
E=E;+E »

3aKOH COXPAaHEHUS MeXaHUUeCKoi aHeprun. @opmyra Juisl 3aKOHA COXPaHEHUS
MEXaHWYECKOW SHEPTHH B OTCYTCTBHE CHII TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKON SHEPTUH NIPU HAJIMYUU CUJIBI TPEHHUSL.

1.20

[IpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIOY» MEXaHUKH.
Peruar. MomenT cumbl: M - Fl.
YcoBue paBHOBECHS phlyara:

M +M, +..=0




1.21

[ToaBmxHBIN 1 HEMOABKHBIN 0710KH. KIT/] IpOCTRIX MEXaHU3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ

HaBnenue TBEpAOrO TENA.
®opmyra Tt BRIYHCICHHS JaBIEHUS TBEPOTO Tea!
_F
P=3
JlaBnenue ra3a. AtmochepHoe maBiIeHHE.
lunpocraTryeckoe JaBiCHUE BHYTPH KHIKOCTH.
dopmyna 1Tt BRIYUCICHHS JaBICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. ['unpaBnnueckuii mpecc

3akon Apxumena. Gopmyna s onmpeneacHUs] BHITAIKUBAIOIICH CHIIBI, NEHCTBYIOMICH
Ha TeJOo, OTPYKEHHOE B KUIKOCThH WU Ta3;

F_j‘m. =pgV

Vcnosue nnaBanus tena. IlnaBanue CYOB U BO3AYyXOIlJTABAHUEC

1.24

Mexanndyeckue KoyeOaHus. AMIUTUTYAA, TEPUON M 4YacToTa Koyicbanuil. Dopmyia,
CBSI3BIBAIONIAS YACTOTY U TEPHO] KOJIeOaHUH:

1.25

MaremMaTnueckuid W NpPYKMHHbIH ~ MasTHUKHA. lIpeBpamieHue 5sHepruu  IHpu
K0J1e0aTeIbHOM ABHKCHUHU

1.26

3aryxaromue konebanus. BeinyxaeHHbie konebanus. Pezonanc

1.27

MexaHndecKre BOJIHBI. HpOI[OHLHBIe " TMONCPECYHBbIC BOJHBI. I[HI/IHa BOJIHBI U CKOPOCThb
pacnnpoCTpaHCHU BOJHBL:

A=v-T

1.28

3ByK. ['poMKOCTH M BBICOTa 3BYKa. OTpa’keHHe 3ByKOBON BOJIHBI Ha TPAHHULIE ABYX CpPEIl.
WHdpasByk U yabTpa3ByK

1.29

Tpaxmuueckue pabomoi

Nsmepenne cpemHeil MIIOTHOCTH BEIIECTBA; apXUMEI0BOM CHIIBI; )KECTKOCTH TPY>KUHBL,
Kod(HIIMEeHTa TPEHUSI CKOJIBXKEHUS; pabOThI CHIIbI TPEHHS, CHIIBI YIPYTOCTH; CpeaHen
CKOpPOCTH JIBIDKCHHS OpycKa IO HAaKJIOHHOH IUIOCKOCTH; YCKOpEeHHUs Opycka mpu
IBWOKGHWM TI0 HAKIIOHHOM  IDIOCKOCTH, YacTOTBl W Tepuoja  KojeOaHuit
MaTeMaTHYECKOT0 MasTHUKA; YacTOTHl U MepuoJia KojeOaHui MpYyKUHHOTO MasTHUKA;
MOMEHTA CHIJIBL, ICUCTBYIOIETO Ha pbIYar; paboThl CHIIBI YIPYTOCTH IIPH MOBEME TPpy3a
C TIOMOIIBbIO HETOJBM)KHOTO OJI0OKa; pabOThl CHIIBI YIPYTOCTH NPH MOABEME Ipysa C
MOMOILBIO TIOABHKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Teja
U OT IUIOTHOCTU YKMIKOCTH; HE3aBHCHUMOCTH BBITAJIKHBAIOLIEH CHIBI OT MacChl Telna;
CHJIBI TPEHUSI CKOJBKEHUSI OT CHJIBI HOPMAaJIBHOTO JAaBJICHHS M OT POJa MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B TNPYXHHE, OT CTENEeHU JedOopMaIuul TpY>KUHEI,
yCKOpeHusi Opycka OT yrila HakJOHa Hampapjsrollel; nepruoaa (4acToThl) KojieOaHUMH
HUTSHOTO MasTHUKAa OT JUIMHBI HUTH; Nepuoja KojaeOaHWi MPYKMHHOTO MasTHHKA OT
Macchl Tpy3a W KECTKOCTH TPYKUHBI; HCCIEIOBaHUE HE3aBHCUMOCTH IEPHONA
KOJICOAHWH HUTSHOTO MAasTHUKa OT Macchl rpy3a. [IpoBepka ycIIOBHS paBHOBECHS
phIuara

1.30

Qusuueckue s61eHUA 8 Npupooe. TPUMEPHI JBIKEHUS C PAa3IUYHBIMH CKOPOCTSMH B
’KUBOM U HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPUIUBBI U
OTNHUBBL, JBIWKeHHE IuIaHeT COMHEYHOW CHCTEMBI, PEaKTHBHOE [IBIKEHHE >KHBBIX
OpPTraHU3MOB, PhIYard B TEJIC YEIOBEKA, BIHSHUE aTMOCHEPHOIO JaBJICHUS HA YKHBOU
OpraHMW3M, IUIaBaHUE pPbBIO, BOCIPHUAITHE 3BYKOB IKMBOTHBIMH, 3EMIIETPSCEHUE,
CEeHCMUYECKUE BOJIHEI, ITyHAMH, 3XO0
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Texnuueckue ycmpoﬁcmea: CIIMAOMETP, JATYHUKHU IMOJOKCHUSA, paCCTOAHUA U YCKOPCHH,




JUHAMOMETp, TMOIIIWIHUKY, PAKeThl, pblYar, IOABMXHBIM U HEMOABMKHBIN OJIOKH,
HaKJIOHHAs IUIOCKOCTb, IIPOCTBIE MEXaHU3MBbl B OBITY, COOOINAIOIIMECS COCYIBI,
YCTPOICTBO BOJONPOBOJA, THIPABIMUYECKHH MIPecc, MAaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBON HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOEHUS BEIECTBA.
2.1 Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucramimaeckue
1 aMopdHBIC TeTa
29 JBmwkenne wactur] BemecTBa. CBS3b CKOPOCTH NIBIKCHHS YAaCTHI[ C TeMIIEpPaTypoOil.
BpoyHnoBckoe aBmkenue, muddys3us
2.3 CMayrBaHKME U KAIIWLISPHBIC SBICHHUS
24 TerutoBo€ pacumpeHue u cxxaTrue
2.5 TemtoBoe paBHOBeCHE
26 Brytpennss sneprus. Pabora u Temmonepenaya kak crocoObl M3MEHEHHsI BHYTpEHHEH
SHEPTUHN
2.7 Buner Terionepeaadn: TEMIONPOBOAHOCTh, KOHBEKITUS, H3TydeHUE
HarpeBanue u oxnaxaenue ten. KonuuecTBo TemwioTsl. Y AebHAs TEIMIIOEMKOCTD:
2.8
O=cml(t,~t)
3aKoH COXpaHEHHs PHEPTUH B TEIJIOBBIX Mpoleccax. Y paBHEHUE TEIIOBOTO OanaHca:
2.9 Ql +Q2 + =0
Hcnapenue n konaeHcanus. MsMeHeHne BHYTPEHHEW 3HEPIUU B NIPOLIECCE UCTIAPEHUSI U
2.10 koHaeHcanuu. Kunenve skuakocTr. YaenbHas TermaoTa mapoodpasosanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa
[InaBnenne n xpucramnuzanus. M3MeHeHne BHYTpeHHEW 3HEPruu IpH IUIABICHUH U
KpUCTAJUTH3alMH. Y IeJbHAas TEIUIoTa IJIaBIeHuUs:
2.12 Q
==
m
213 BuyTpenHss sHeprusi cropaHusl TOIUIMBA. YJeNbHAs TEIJIOTa CrOpaHHs TOIIMBA: (| =
Q/m
2.14 [Tpunanumns! padoTs! TermnoBbix Asurareneid. KI1J[ TeroBoro asurarens
Ipaxmuueckue pabomul
Wsmepenne ynenpHON TEIUIOEMKOCTH METaUTMYECKOTO IMJIMHIPA; KOJIMYECTBA
TEIUIOTHI, TIONYYEHHOTO BOJIOW KOMHATHOW TemIepaTypbl (DMKCHPOBAaHHOW MAacChl, B
215 KOTOpYIO OIYIIEH HarpeTblil HUIMHIP; KOJWYecTBa TEIUIOTBI, OTJAHHOTO HArpeThIM
LWIMHAPOM, TOCTIe OIYCKaHHUS €ro B BOAY KOMHATHOM TEMIEpaTyphl; OTHOCHTENHHOM
BJIQYKHOCTH BO3.lyXa; YAEIbHON TEIUIOTHl IUIaBICHUsS JbAa. McciaenoBaHue M3MEHEHUs
TEMIIEpaTypbl BOIBI TIPW Pa3IMYHBIX YCIOBHSX; SBIEHHS TEIUIOOOMEHa TIpU
CMELIMBAHUU XOJOIHOM U ropsiueil BOJIbI; IpOLEcca UCIAPEHHUS
Qusuueckue a6ieHus 8 npupooe: TTOBEPXHOCTHOE HATSDKEHNE W KalWJUIAPHBIE SIBICHUS B
2.16 MpHUpoJie, KPUCTAIIBI B IpUpoje, n3nydeHue ConHIa, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHesl, CHera
Texnuueckue ycmpoiicmea: KanWUISAPbl, MNPUMEPbl HCIOJIB30BAHUSI KPHUCTAJUIOB,
2.17 KUJKOCTHBIA TEPMOMETp, AATYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIIEHUS JJOMOB,
TUTPOMETPBI, ICHXPOMETP, TApoBasi TYpOMHA, BUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT' HUTHBIE ABJIEHUA
3.1 OnekTpusanus Tel. J[Ba BHIa SIEKTPHIECKIX 3apsoB
3.2 BsaumogeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona
3.3 3aKOH COXPAaHEHUs DIEKTPUUECKOTO 3apsiaa
34 Onextpuyeckoe nosne. Hanpspk€HHOCTH anekTpudeckoro nmois. [lpuHiun cynepno3unuu
AIIEKTPUYECKUX M0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apaaoB. [IeficTBUE 3IEKTPUYECKOTO MOJS HA SJEKTPUUECKUE

3apsanbl. [[pOBOTHHUKY M TUIJIEKTPUKH




[TocTostHHBIA 2MIeKTpUYecKuid TOK. JleficTBua aiekTpuueckoro Toka. Cumima ToOKa.

3.6 Hanpspkenue.
I=q/t,U=Aq
37 DJeKTpUUYECcKOe COMPOTUBIICHHE. Y IENBHOE SJICKTPHUECKOE COPOTUBIICHHUE:
R =pl/S
3.8 3akon OMa Jutst yyacTka snektpudeckoit rienu: | = U/R
[ocnenoBarensHOE COeNMHEHNE TPOBOTHUKOB!
I, =I,. U=U,+U,. R=R, +R,
3.9 [NapannensHOe coenuHEHUE MPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U =U;I=I+1; R:%.
CMelaHHbIe COSIMHEHUS POBOHUKOB
310 Pabora u momHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenna:
3.11 2
O=I"-R-t
3.12 OnbiT Opcereaa. MarHuTHOE MoJIe MPSMOrO MPOBOAHMKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIAA
3.13 MarHuTHOe ToJIe TOCTOSTHHOT'O MarHuTa. B3anmo ielicTBre OCTOSHHBIX MAarHUTOB
3.14 JeiicTBre MarHUTHOTO MOJIsl HA MTPOBOJHUK C TOKOM
3.15 OnbiTel @apanes. SBnenue anexkTpoMaruuTHON HHAYKIMH. [IpaBuiio Jlenna
Ipaxmuueckue pabomul
Uzmepenne »neKTpUYECKOTO0 COMPOTHUBIICHUSI PE3UCTOPA; MOLIHOCTH 3JICKTPHUYECKOTrO
TOKa; pabOThI AJIEKTPUIESCKOTO TOKA.
UccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, BOZHHKAMOIIETO B IPOBOJHUKE (PE3UCTOPHI,
3.16 JIAMIIOYKA), OT HAMpsIKCHHs Ha KOHIIAX MPOBOJHHMKA; 3aBUCUMOCTH CONPOTUBJICHHS OT
JUTMHBI TIPOBOJIHUKA, TUIOIIA/IN €ro MOMEPEYHOr0 CEUCHUS U YACIbHOTO COMPOTHBIICHHS.
IMpoBepka mpaBWiIa s DJICKTPUUECKOTO HAMPSDKEHHS TP MOCIIE0BATEILHOM
COCJIMHEHNH TPOBOJHHMKOB; TpaBWia JUIS CHJIBI OJIEKTPHYECKOTO TOKa TIpH
napajieIbHOM COSTMHEHUH MTPOBOTHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s61eHUsl @ Npupode: FINEKTPHUECKHE SBJICHUS B aTMOC]epe, IEKTPHIECTBO
3.17 JUBBIX OPraHU3MOB, MATHUTHOE TMOJIe 3eMJIH, Ipeid MOTIOCOB, POJIb MATHUTHOTO MOJIS
JUIs )KA3HU Ha 3eMile, TOJISIPHOE CHSIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIepMeTp, BOJIBTMETP, PEOCTAT, CUETUUK
318 ANIEKTPUYECKON  DHEPTUHM,  DIIEKTPOOCBETHUTENLHBIE  MPHOOPHI,  HarpeBaTellbHbIE
ANIEKTPONPUOOPBl  (TIPUMEPBI), DIEKTPUYCCKUE MPEIOXPAHUTENHN, SJCKTPOMArHUT,
AJIEKTPOJIBUTATEIh TIOCTOSIHHOTO TOKA, TeHEePaTOpP IMOCTOSTHHOT'O TOKA
3.19 DrekTpoMarHuTHbIC BOJHBL. [1Tkana 3/eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mogens cBeta. [IpsimonuHeliHOE pacipocTpaHEHUE CBETa
3.21 3akoH oTpakeHus cBeTa. [lmockoe 3epkaio
3.22 [penomiienne cBeTa. 3aKOH MPEIOMIICHHUS CBETa
3.23 Jucnepcus ceeTa
304 JInnza. Xon ayqeit B muaze. @okycHoe paccTosHue TUH3EL. OnTHdeckas cuia JuH3b: D
=1/F
3.25 I'na3 xak ontuyeckas cucrema. OnrTuieckue npuoOopbI
TIpaxmuueckue pabomul
W3mepenne oONTHUECKOW CHIIBI COOMparoleil JIMH3bI, (OKYCHOTO PaCcCTOSHHUS
coOuparoiieit JIMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB IMpeaMeTa U U300paKeHUs, Koraa
3.26 mpeaMeT pacroyIoKeH B ABOMHOM (DOKyCe), OKa3aTes MPEIOMIICHHUS CTEKIa.
HccnenoBanne cBoiicTBa HM300pa)KEHHs, MOJYYEHHOTO C IMOMOIIBIO coOuparomei
JIUH3bI, W3MEHEHUS (DOKYCHOTO PACCTOSIHHUS JBYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH YTJia
MPEJIOMJICHUS] CBETOBOTO JIy4a OT yTJia IMaJicHUs Ha TPAaHUIIE «BO3IYyX — CTEKIIO»
3.27 Qusuueckue senenus ¢ npupode: 3atMenus: Connna u JIyHbl, IBeTa Tel, ONTHYECKUE




siBJIeHUs B aTMocdepe (LBeT HeOa, pedpakiius, paayra, MUPax)

3.28 Texnuueckue ycmpoucmea. 0OUKH, IEPUCKOT, poToanIapar, ONTHYECKHE CBETOBOBI
4 KBAHTOBBIE ABJIEHUA

4.1 PamuoaktuBHOCTB. Anb(a-, OeTa-, raMMa-u3nyueHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmneiTel Pesepdopna no paccesiuuto anbha-yactui. [Inanerapaas Mogens aToma

4.3 CocTtaB aToMHOTO siipa. M30ToIs!

4.4 [leprox moypacmaga aTOMHBIX siIep

4.5 SnepHble peakiiu. 3aKOHBI COXPaHEHHS 3apsI0BOTO M MACCOBOTO YHCEI
Qu3zuueckue si81eHUsL 8 Npupode. SCTECTBCHHBIA PaJHOAKTHBHBIA (OH, KOCMUYECKUE

4.6 Ty4H, PaHoOaKTHBHOE W3TyYCHHE MPUPOIHBIX MHUHEPAIOB, NEHCTBUE PalMOAKTHBHBIX
W3TY4YCHUH Ha OpPraHKu3M YelIOBeKa

47 Texnuueckue ycmpoiicmeéa: CIEKTPOCKOIN, WHAMBUAYaAJIbHBIA O3UMETpP, Kamepa

BI/IJ'II:COHa, AACpHas SHEPreTrUKa




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHMK, 7 kiacc/ [lepuimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

» dusuka: 8-i kacc: 6a30BBIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanoB A. U., AkiinonepHoe o61ectBo «I3narenbctBo «IIpocBemeHue
» dusuka: 9-i kiacc: 6a30BbIM YPOBEHb: yueOHUK, 9 kiacc/ [leprimkun U.
M., I'ytauk E. M., IBanoB A. U., Iletpoa M. A., AKiIMOHEpHOE OOIIIECTBO
«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» Gusuka. lunaktuyeckue Marepuanisl K yaueOHuky A.B. Ilepbimikuna. 7
kiacc/Mapon A.E., Mapon E.A. « ®usuka. COOpHHK BOIPOCOB U 33]1a4 K
yueOHuky A.B. Ilepbimkuna. 7 knacc/Mapon A.E., Mapon E.A., Ilo3oiickuii
C.B.

» ®usuka. Jlnarnoctuueckue padboTel k yueOHuky A.B. Ilepsimkuna. 7
knacc/IllaxmaroBa B.B., Illedep O.P.

» ®usuka. Tectrl. 7 knacc/Xannanos H.K., Xannanosa T.A.

» duzuka. Meroaudeckoe rmocooue k yueonuky A.B. Ileppimkuna. 7
kiacc/®Punonosuy H.B.

» Ousuka. Jlugaktuyeckue Mmatepuaisl kK yaueOuuky A.B. [lepoimkuna. 8
kiacc/Mapon A.E. , Mapon E.A. ¢« ®usuka. COOpHUK BOTIPOCOB U 3a7a4 K
yueOnuky A.B. [leprimkuna. 8 kiiacc/Mapon A.E., Mapon E.A., Tlo3oiickuii
C.B.

» Ousuka. Jlnarnoctuueckue padboTel Kk yueOHuky A.B. Ilepbimkuna. 8
kiacc/lllaxmatoBa B.B., llledep O.P.

» ®u3uka. Tecrtrl. 8 xnacc/Xannanos H.K., Xannanosa T.A.

» Guszuka. Meroanueckoe nocodue k yueouuky A.B. Ilepbikuna. 8
kiacc/Dunonosuu H.B.

» Gusuka. [lugaktudeckue Marepuanisl kK yaeOuuky A.B. Ilepormkuna, E.M.
I'yrauk. 9 xnmacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BOIIPOCOB M 331a4 K yueOHuKky A.B. [lepobimkuna, E.M.
I'yrauk. 9 xmacc/Mapon A.E., Mapon E.A., [To3otickuii C.B.

» ®usuka. Tectol. 9 knacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meronudeckoe nocodbue k yueOuuky A.B. Ileppimikuna, E.M.
I'ytauk. 9 knace/I'yrauk E.M., Uepnukosa O.A.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* bubnuoreka uudpoBoro o0pazoBaTeIbLHOrO KOHTEHTA. — Pexxum tocTtymna:
https://m.edsoo.ru/ZJ2UI13BMX

» Enunas xomnekuus nugpoBbix 00pa3oBaTeIbHBIX PecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

» OenepanbHbIN HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB. —
Pexum nocryna http://www.fcior.edu.ru/
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