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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usmke Ha ypOBHE OCHOBHOTO 00IIET0 00pa30BaHus COCTaBIIEHA HA OCHOBE TOJIOXKe-
HUM ¥ TpeOOBaHUH K pe3ybTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOI 00pa30BaTeIbHON MPOTrpamMMmBl,
npeacraBieHHbx B PI'OC OO0, a takxke ¢ yuéroM denepaibHOH pabodei mporpaMMbl BOCIIMTAHHUS H
Konuenuuu npenonasanus yueOHoro npeamera «Puznkamn.
Copneprkanue mporpaMMsl 1o (hU3KMKE HAMPABICHO HA (HOPMUPOBAHHE €CTECTBEHHOHAYYHON IPpaMoOT-
HOCTU OOy4aromuxcs M OpraHU3alluio U3yueHus: PU3MKH Ha JEesATeIbHOCTHOM OcHOBe. B mporpamme mo
(bU3HKe YUYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro npeamera B peanusanuu tpedboannii ®I'OC OO0 k mia-
HUPYEMBIM JHYHOCTHBIM M METAlpeJIMETHBIM pe3yiabTaraM OOy4YeHHS, a TAK)KE MEXKIPEJAMETHBIC CBS3U
€CTECTBEHHOHAYYHBIX yUEOHBIX NIPEJAMETOB Ha YPOBHE OCHOBHOI'O 00I1IEro 00pa3oBaHusl.
[Tporpamma mo Qu3uke ycTaHABIMBAET paclpeleleHre y4eOHOro mMarepuaia mo rojaM o0ydeHHs
(mo kimaccam), mpenajaraeT MPUMEpPHYIO TOCIeI0BaTEIbHOCTh U3yUYEHHUsSI TeM, OCHOBAHHYIO Ha JIOTUKE pa3-
BUTHSI IPEIMETHOTO COJICPIKAHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIIXCSl.
[Iporpamma no ¢usmnke pa3padboTaHa ¢ HENbI0 OKa3aHUS METOIUYECKON MOMOIIU YUUTEI0 B CO3/1a-
HUU paboueil mporpamMmbl 0 y4eOHOMY MPEAMETY.
Ou3rKa ABISETCS CHCTEMOOOPA3YIOIIUM JIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIb-
Ky (pu3mueckue 3aKOHBI JeKaT B OCHOBE MPOIIECCOB U SIBICHUH, N3ydaeMbIX XUMHEH, OMOJIOTHEH, acTpo-
HOoMUeH u pusnueckoit reorpadueit, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTHHY MUPA, IPEIOCTABIISET
Haubosee sicHble 00pa3Ibl MPUMEHEHUS HAyYHOI'0 METOJa MO3HAHHUA, TO €CTh CIOCcO0a MOJIy4eHUs AOCTO-
BEPHBIX 3HAHUI O MUpE.
Opna U3 T7aBHBIX 3a/1a4 (U3MYECKOro o0pa3oBaHMs B CTPYKType 001ero oopa3oBaHUsl COCTOUT B
(opMUPOBAHNUU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.
N3yuenne ¢pu3nku Ha 6a30BOM ypOBHE MPEANOIaracT OBlaJeHue CIEeAYOIMMHA KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTD:
® HAy4YHO OOBACHSATH SIBJICHMUS,
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHbIE U HCIOJIb30BaTh HAay4yHbIE JOKA3aTEJNbCTBA ISl MOTYyYEHUS
BBIBOJIOB.
Ilenu u3ydyeHuss pU3MKKM Ha YpOBHE OCHOBHOro oOmiero oOpazoBaHus ompejaeieHsl B KoHuenuu
npenojiaBaHus ydeOHoro npenmMera «Pu3uka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit ®@enepa-
I[UH, peal3yIOUINX OCHOBHBIE 00IIe00pa3oBaTeIbHble MPOTpaMMbl, YTBEpKIEHHOU pemeHuemM Kosuternu
Munucrtepcta npocsernieHus: Poccutickoit @eaepanmu (mpotokod ot 3 aexadpst 2019 r. Ne [1K4BH).
Henu nzyvyenus pU3NKH:
e npuoOpeTeHrne UHTepeca U CTPEMJICHUS 00Y4aloIUXCsl K HAyYHOMY M3Y4YEHHIO TPUPOJIbI, pa3BU-
THE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUN O HAyYHOM METOj/e MO3HAaHUS U (OPMHPOBAHUE HCCIEIOBATEIHCKOIO
OTHOILIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHUSI MaTepHH U
(byHIaMEHTABHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUHN O posid (PU3UKH AJIST Pa3BUTHSI APYTHX €CTECTBEHHBIX HAYK, TEX-
HUKU B TEXHOJIOTHH;

® pa3BUTHE NPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymied nmpodeccHoHaNbHON NesITeIbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYSHHIO B 3TOM HAIPaBJICHUH.

JlocTmkenne 3TUX Mesield MporpaMMbl 10 (pU3MKe Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUs oOec-
[IEYUBAETCS PELLICHUEM CIIECAYIONX 3aJaY:



e mnpuoOpeTeHre 3HAHUK O JNUCKPETHOM CTPOCHHMHU BEIECTBA, O MEXAaHMYECKHX, TETUIOBBIX, JJICK-
TPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBIICHUSX;

e npuoOpeTeHrne yMEHUIl OMUChIBATh U OOBSICHATH (PU3UUYECKUE SBJICHUS C UCIOJIb30BAaHUEM MOJY-
YEeHHBIX 3HAHWMH;

® OCBOCHHME METOJIOB PELICHUS MPOCTEHIIMX PAcCUETHBIX 3a/1ay C HCIIOJIb30BAHUEM (PU3NYECKUX
MoJieJIei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BHUTHE YMEHMI HAOIIOAATh MIPUPOIHBIC SIBJICHUS U BBHIIOIHATH OIBITH, JJa0OpaTOpHbIE PabOTHI
Y DKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS C HCIIOIh30BAHIEM N3MEPUTEIBHBIX TPHOOPOB;

e OcBOeHHE IPUEMOB paboOThl ¢ HH(pOpMaLHel GU3NYECKOrO CONIepKaHUs, BKIOYas HH()OPMALIHIO
0 COBPEMEHHBIX JOCTHKECHUSIX (DU3MKH, aHATTN3 U KPUTUYECKOE OIICHUBaHUE HH(DOpMAIIHH;

® 3HAKOMCTBO cO cpepamu NpohecCHOHATBLHONU NeSTENbHOCTH, CBI3aHHBIMU C (PU3UKOH, U COBpe-
MEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHSIX (DU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUsI OTBOJUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ien0), B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kiacce
— 102 4gaca (3 yaca B HeJENIO).

Ilepeuenb o0opynoBanus neHTpa «Touka pocray

e Iludposas n1adoparopus no pusuke (yueHu4eckas) 2

e (OoOpa3oBaTebHbIII HA0OP AJS M3Yy4YeHHMS MHOINOKOMIIOHEHTHBIX PO0OOTOTEXHUYECKHX
CHCTEM U MAHUNYJISIHUOHHBIX po00TOB 1

e (OoOpa3oBaTe/bHBII HA0OP 10 MEeXaHUKeE, MEXaTPOHUKeE U PoOoToTexXHHKe 1

e Hoyrtoyk 1

e MaHunyJasaTop «Mbimb» 1

e MDY 1

[Tpennaraemslii B mporpamme o (Gpu3Mke nepedeHs J1adopaTopHbIX pabOT U OMBITOB HOCUT PEKOMEH-
JaTeNbHBIN XapakTep, yUUTeNb JeaeT BIOOp MpoBeACHUs 1a00paTOPHBIX padOT M ONBITOB C YU4ETOM HH-
JUBUIYalIbHBIX OCOOEHHOCTEH O0ydYarolMXcs, CIUCKA SKCIEPUMEHTANBHBIX 3a/JaHUMN, MpeajaraéMbiXx B
paMKax OCHOBHOTO rOCY/IapCTBEHHOTO IK3aMeHa 10 (pu3mke.



COJEPKAHUE OBYYEHUA

7 KIIACC

Pazgean 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka o npupoze. SBnenus npupoapl. Pru3ndeckue sSBICHUA: MEXaHUYECKHUE, TEIIOBBIE,
ANEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ousnyeckue BenuuuHbL. M3Mepenne ¢usmueckux BenuunH. Ousmueckue mpubopsl. [TorpentHocts
u3MepeHnil. MexxayHapoaHas CUCTeEMa €IMHMII.

Kak ¢usmuka u apyrue ecteCTBEHHbIE HayKH M3y4daloT mpupoay. EcTecTBEeHHOHaydHBI METOJ Imo-
3HAHMS: HAOJIO/ICHUE, IIOCTAHOBKA HAYYHOTO BOIMPOCA, BHIIBIKEHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE
TUNoTe3, 00BsICHEHNE HA0MI01aeMOT0 siBeHus. Onrucanue GU3NIeCKUX SBICHUHN C MTOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, EKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusudeckue MprOOPHI U MPOLIeaypa MPSIMbIX U3MEPSHHI aHAJOTOBBIM U IIU(PPOBLIM IPUOOPOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenue 1EeHbl JEICHUs KAl K3MEPUTEIHLHOTO MpHoOopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TEIa.

Ornpenenienre pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenue nccieIoBaHus MO TPOBEPKE TUIOTE3bI: TATBHOCTD MOJIETA IApUKa, MYILIEHHOTO Io-
PHU30HTANILHO, TEM OOJIbIIIE, YeM OO0JIbIE BBICOTA ITYCKA.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, TOKa3bIBAOIIUE TUCKPETHOE CTPO-
€HHE BEIIECTBA.

oV kwNPRE

JBrxenue yactui] BemiectBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C Temreparypoil. bpoyHoBckoe
nBuxkeHue, 1ud¢ys3us. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSKEHUE U OTTAIKHUBaHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOEHHE ra30B, KUAKOCTEN U TBEPABIX (KPUCTANIMYECKUX ) TEl.
B3anMocBsI3p MEX1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHHUSX U MX aTOMHOMOJIEKYJISAP-
HbIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmoaenue nuddy3uu.

3. HalGmronenue siBneHuil, 00ObACHAIOMNXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnwvie padbomut u onvimul.

1. Oruenka AuamMeTpa aToMa METOAOM PsiIOB (C UCToyIb3oBaHueM (hoTorpaduwii).

2. OmbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pasznea 3. /[BuskeHue U B3aUMOJAeCTBHE TeJl.

Mexannueckoe nBukeHue. PaBHOMepHOe M HepaBHOMEpHOe JBrkeHHe. CxopocTb. CpenHss CKo-
POCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTH 1 BpeMEeHH JIBUKEHUS.

SIBnenue uHepuuu. 3akoH MHepHHKU. B3anMoseiicTBrUe Ten Kak NpUYrHA U3MEHEHUs! CKOPOCTU JABH-
keHud Ten. Macca kak Mepa uHepTHOCTH Tena. [InoTHocTe BemecTBa. CBsI3b INIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €JUHUIIE 00bEMa BellecTBa.

Cuna xak xapakTepuCTHKa B3auMoaencTBU Ten. Cuiia ynpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MOMOIIIbIO TMHAMOMETpA. SIBJIeHHE TATOTEHUS U cujia TsokecTH. Cuia TsbKeCTU Ha ApYrux riaHerax. Bec
tena. HeBecomocTh. CroxkeHue CUJI, HAPaBICHHBIX MO OAHOM mpsimoil. PaBHonelcTByromas cui. Cuita
TpeHus. TpeHue CKOJIbKEHUs U TpeHUe NoKos. TpeHne B pupoie U TEXHUKE.

Hemoncmpayuu.

1. HabmoneHue MEXaHUYeCKOTO JBUKCHHS Tea.



AW

N3mepenne ckopocTH MPSIMOJIMHEMHOTO IBUYKEHHUS.
HaGmronenue siBJICHUS] HHEPITUH.

HabmioneHne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHeHME MacC 0 B3aUMOJICUCTBUIO TE.

Cio)keHue CuJl, HalpaBJICHHBIX 1O OJIHOU MPSIMOIA.

Jlabopamopnwvie padbomot u onvimeol.

1.

w

OrpezesieHre CKOPOCTH PaBHOMEPHOIO JBMIKEHHUA (IIapUKa B KUIAKOCTH, MOJEIH 3JIEKTpHUUe-
CKOI'0 aBTOMOOMJISI M TaK Jiajiee).

OrnpenenieHne cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCcKa WK ITIapHUKa 10 HAKIIOHHOM TIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (aedopMaliun) npy>XKHHbI OT TPHIIOKEH-
HOM CHUJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT BEca Tejla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS ¥ YBEITMYCHUS AaBJieHUs. J[aBieHue raza. 3aBUCHMOCTh JIaBIICHUS
raza ot o0wéma, Temmeparypsl. [lepemaua naBneHust TBEPABIMH TEIAMH, XKHIKOCTAMH M ra3aMu. 3aKOH
[Tackans. [THeBMaTHUeCKHE MAlIMHBL. 3aBUCUMOCTD JIaBIICHUS KHUAKOCTU OT TIyOuHbL. ['uapocraTudeckuii
napagokc. Coobmatoiuecs cocyasl. ['uupaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emim u atmochepHoe maBiieHue. [IpuUnHBI CyImIeCTBOBAaHHS BO3AYIIHONW O0OJIOYKH
3emuu. Oneit Toppuyennu. M3meperue arMochepHOro JaBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HaJl ypoBHEM MoOpsi. [IprOophI 1715t m3MepeHust aTMOC(EpHOTO JTaBICHHUS.

JleiicTBHE JKUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxumenosa) cuia. 3a-
koH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

oukwnNRE

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.

Coob1maronyecs: Cocy/sl.

I'mapaBauyeckuit mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH Tella U MIIOTHOCTH KUK O-
CTH.

PaBeHCTBO BBITAIKNBAOIIEH CHIIBI BECY BBITECHEHHOM JKUKOCTH.

VYcnoBue nuaBaHus TeN: IUIaBaHUE WIN MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHUS IJIOT-
HOCTEH Tella U )KUIKOCTH.

Jlabopamopnwvie padbomut u onvimel.

1.
2.
3.

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIEe OT 00bEMa MOTpy:KEHHOM B KUJKOCTh YACTH TeJa.
OrnpezeneHne BHITAIKUBAIOLIEH CUIIbI, AEHCTBYIOUIEH Ha TEJIO, HOTPYXKEHHOE B )KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CUJIbI, JEHCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT Mac-
CHI TEJIA.

OnbITHl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTDH BBITAJIKHBAIOIIEH CHUJIbI, JEWCTBYIONIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTH >KUKOCTH.
KoHcTpynpoBanue apeomeTpa Wik KOHCTPYUPOBAHUE JIOJKU U ONpEesieHne €€ rpy30noIbEMHO-
CTH.

Pa3zgea S. Pa6ora 1 MOIIHOCTH. JHEPrHUs.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, 6JI0K, HAaKJIOHHAas TIocKocTh. [IpaBuio paBHoBecus peruara. [Ipume-
HEHME MPaBUJIa paBHOBECHUS pbluara K OJIoKy. «3o0s0Toe npaBuioy Mexanuku. KITJ[ mpocThIX MexaHu3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHUKE.



Mexanunueckast sHeprus. Kunernueckass U moteHuMalibHasi sHeprus. lIpeBpaienue onHOro Buaa
MEXaHUYECKON IHEPTUU B APYroid. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.
1. Omnpenenenue pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JBUKCHHUH TeJla IO TOPU30HTATBHOMN IMO-
BEPXHOCTH.
2. HccnenoBanue yciaoBHi paBHOBECHS phlyara.
3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOUN SHEPTUU.
8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUS BellecTBa. Macca u pa3Mepbl
aTOMOB U MOJIeKyJ. OnbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKON Teo-
pun.

Mopnenu TBEPIOTO, )KUJIKOTO M Ta3000pa3HOT0 COCTOSHUM BemlectBa. Kpucraminyeckue u amopd-
Hble Tena. OObsSCHEHUE CBOMCTB Ta30B, )KUJIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUH MOJIEKYISPHO-
KHHeTH4Yeckoi Teopuu. CMauMBaHME U KallWJUIAPHBIE ABJICHUS. TeNI0BOe paclIMpEeHUE U CKaTHE.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCThIO TEIJIOBOIO JBUKEHUS YaCTHUL]. BHYTpeHH:s sHED-
rusi. CnocoObl U3MEHEHUs BHYTPEHHEH SHEPruu: Terionepeaaya u coBepiienne padotel. Bunsl Termiorne-
peaaydu: TerIoNpPOBOJHOCTb, KOHBEKIIMS, U3ITyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BelleCTBa. TerIooOMeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHnue TerioBoro Oananca. [lnaBneHne u oTBepAeBaHNe KPUCTAIIMYECKUX BEIIECTB. Y I€TbHAs TEl-
nota tuasienus. [lapoobpazoBanue u konnencanus. Mcnapenne. Kunenue. Y nenpHas Teriora napoodpa-
30BaHHUA. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO IaBIECHUSI.

BnaxxHocTs Bo3yxa.

OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CrOPaHHUsL.

[punnuns! padotsl TernoBbix apurateneid KI1/] rermoBoro neuratens. Tennossle nBUraTenu u 3a-
LIUTA OKPYXKAIOIIEH CPeIbl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS SHEPTUHU B TEIUIOBBIX MIpOLECCaXx.

Hemoncmpayuu.

HabGnronenne OpoyHOBCKOTO JBHKEHUS.

Hab6monenue nuddys3un.

Habmronenue siBIeHU cMaurBaHMs ¥ KAMAJUTSIPHBIX SBICHUIM.

HabmioneHue TenaoBoro pacimpeHus Te.

W3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bupael Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

OO N L R WNPE

. CpaBHEHUE TEMIOEMKOCTEN pa3INYHBIX BEILIECTB.

. HaGmnroneuue xkumeuus.

. Habnroienue nocTostHcTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTeNIC.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKCHHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHHUS.
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=
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2. OnbITH TTO BRIPANTUBAHUIO KPUCTAIIOB TTOBAPESHHOM COJIM MUIA caxapa.
3. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUIKOCTEH U TBEPABIX TEIL.
4. OrmpezeneHne TaBIeHUS BO3AyXa B OJJIOHE IITIPHUIIA.



5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT ero o0bEMa M HarpeBaHus WM
OXJIaXKICHUSI.

6. IIpoBepka rumoresbl IMHEHHON 3aBHCHUMOCTH JUIMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUECKOI
TpyOKe OT TeMIeparyphl.

7. HaOmoneHue M3MeHEHUs BHYTPEHHEH >HEPruu Teja B pe3ysibTaTe TeIulonepenayd U padoTsl
BHEUIHUX CUII.

8. MHccrnenoBanue sBIeHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHOW M TOpsiueii BOJIBI.

9. OrmpeneneHne KOJUYECTBA TEIJIOThI, OJYYEHHOTO BOJOW MPH TEMJI000MEHE ¢ HarpeThIM MeTall-
JMYECKUM LIUIMHIPOM.

10. OnpeneneHue ynenbHON TEIUIOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pasznen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpusanus Ten. [[Ba pona 3ieKTpuUYecKHuX 3apsaoB. B3aumozelcTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBucHMOCTb CHJIBI B3aUMOIEUCTBHUS 3apsSyKEHHBIX TEJl OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEX-
Iy TeJIaMu).

Onexrpuueckoe nose. Hanpsyk€HHoCTh 21ekTpuyeckoro nois. IIpuHnumn cynepno3sunum 3J1eKTpude-
CKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsiioB. DJIEMEHTAPHBIN 3nekTpudueckuil 3apsa. Ctpoenue atoma. [Ipo-
BOJHUKH U JUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOYHMKHM TOCTOSIHHOTO TO-
Ka. JleiicTBUS 2JEKTPUUECKOro TOKa (TEIIOBOE, XUMUUECKOE, MArHUTHOE). DIEKTPUUECKUNA TOK B KHUIKO-
CTSIX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampspbkeHue. CoNnpoTHBIIEHHE NPOBOJHUKA.
VY aenbHOE conpoTuBIIeHUE BemecTBa. 3akoH Oma ais ydactka nenu. IlocimenoBarenbHoe U napamienbHOe
COEIMHEHUE NTPOBOJHUKOB.

PabGoTa 1 MOITHOCTH AJEKTpUUYECKOTO ToKa. 3akoH [ koyms—JIeHia. DnekTpuueckue menu U moTpe-
OuTenu >MeKTpUUecKoi 3Hepruu B 0bITy. KopoTkoe 3ambikaHue.

[TocrositHHBIE MarHuTHL. B3anMopaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mose. MarHutHoe
noJie 3eMJIM M €r0 3HaueHue JUIsl XKU3HU Ha 3emute. OnbIT DpcTena. MarHuTHOE MoJjie 3JIEKTPUYECKOro TO-
ka. [IpuMeHeHue 31eKTpOMarHUTOB B TeXHHKE. [leiicTBE MarHMTHOIO MOJs Ha MPOBOJHUK C TOKOM.
DNEeKTPOJABUTaTENb MOCTOSIHHOTO ToKa. Vcronb30BaHNe AJIEKTpOABUraTeNiel B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIOPTE.

Oneitel @apazes. SBnenHue anekTpomMarHuTHOW MHAyKuuu. IIpaBuno JleHna. DnexktporeHeparop.
CriocoObl MoTyyeHHs JIEKTPUUECKON SHEPTUHU. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX UCTOYHHUKAX DHEP-
TUH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTIA.
DIEeKTPOCTaTUIECKAst HHIYKIIHS.

3aKOH COXpaHECHMS DJICKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUBTEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.

. JlefcTBUSA 3IIEKTPUYECKOTO TOKA.

10 DIEKTPUYECKUN TOK B )KUJKOCTH.

11. I"a30BbIH pa3psia.

12. I3mepenue CUIlbl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3Mepenne 3JIeKTpUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.

Peocrar 1 Mara3uH COIIPOTHUBIICHUMN.

BiauMmoneiicTBre MOCTOSSHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHHUsI MOJOCOB MarHUTa.
MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
DIIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

OmnbiThl Dapajes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCIOBUM €ro BO3SHUKHOBEHHS.
DIIEKTPOreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.

oV kwNPRE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITh! 0 HAOIIOAECHUIO 3JEKTPU3ALUH TeJl HHAYKIUEH U IPU COPUKOCHOBEHHH.
HccnenoBanue J€NCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKU.

C6opka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3mepenne u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT CONPOTUBIICHUSA PE3UCTO-
pa 1 HalpsDKEHUS Ha PE3UCTOPE.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOIO COIIPOTUBIIEHHS TPOBOJHUKA OT €ro
JUTMHBI, IJIOIIAU ONEPEYHOT0 CEUEHUS U MaTepHaa.

IIpoBepka npaBuiia CI0KEHHS HAIIPSKEHUH TP MTOCJIEI0BATEILHOM COEAMHEHUH JIBYX PE3UCTO-
pOB.

[TpoBepka npaBuiIa AJ1sl CUIIBI TOKA IIPH NTApaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI AIEKTPUUIECKOTO TOKA, UAYLIETO YEPE3 PEUCTOP.

OnpezneneHyre MOITHOCTH IEKTPUUECKOTO TOKA, BBIACIIAEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAPSKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZECUCTBHSI IOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJISL TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeIIeHUH.
HccenenoBanue NeUCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI B3aMMOJICHCTBHS KaTyIIKH C TOKOM M MAarHuTa
OT CHJIBI TOKA M HAMPABJICHHS TOKA B KaTYIIIKE.

N3yuenune neicTBUS MAarHUTHOTO ITOJISI HA IPOBOJAHMK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenue KIIJI anexTpoaBUrarenbHol yCTaHOBKH.

OnBITHI 110 HCCIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW MHAYKLMHU: MCCIEAOBAaHUE U3MEHEHUH
3HAYEHHUsI ¥ HANPABIICHNUS HHIYKIIHOHHOI'O TOKA.

9 KVIACC

Pasznen 8. Mexannueckue siBJeHHUS.
Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXAHUYE-
CKOro JIBM>KeHUA. PaBHOMEpHOE IpsIMOJIMHEHOE ABWKEeHNE. HepaBHOMEpHOE NMPAMOJIMHEWHOE IBUKEHUE.

CpenHsis 1 MTHOBEHHAs1 CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHOyCKOpeHHOE TpsMOTMHEHOE BHkeHHe. CBoOonHOE mageHue. OnbITe [ anmes.
PaBHOMepHOE nBWKeHHE MO OKpykHOCTU. Ilepuon m wactora oOpamenus. JIuHeHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHE.



ITepsbiit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tperuii 3axkon Herotona. IIpuHiun cynepnosu-
1N CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHSs: CHIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOsI, APYTUe
BU/IbI TPCHHUSL.

Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOIHOTrO majaeHus. [IBrkeHue ria-
HeT Bokpyr Connua. IlepBast kocMuueckas ckopocts. HeBecomMocTh 1 neperpys3Kku.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOIo Tena ¢ 3aKpen-
JIEHHOM OChIO BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTw.

Nwmnynbe Tena. 3Menenune umnynbca. iMiynbe cuiibl. 3aKOH COXpaHEHUs umnysbca. PeakTuBHOe
JIBUKCHHUE.

Mexanuueckas pabota U MOIIHOCTb. PaboTa cui TsxecTu, ynpyroctd, TpeHus. CBsi3b SHEPrUM U
pabotsl. [loTeHnmanpHas 3Heprus Tena, MOAHATOrO HaJ MOBEPXHOCThIO 3eMid. [loTeHnuanbHas sHeprus
cxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKON dHEPruu. 3aKOH COXpAaHEHHs MeXa-
HUYECKON DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHHE IIyTel M TPAEKTOPUN ABMXKEHUS OJHOTO M TOT'O K€ TeJa OTHOCHUTEIBHO PA3HBIX TEJ
oTCcY€Ta.

N3mepenne CKOpOCTH U YCKOPEHUs PSMOJIMHENHOTO IBUKCHUS.
HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO BUKECHHUS.
HaOGnronenue 1BUKeHUs Tela 10 OKPYKHOCTH.

ousWw

HaOnronenne MexaHM4ecKUX SIBJICHUH, NPOMCXOJAIIUX B cucteMme oTcuéra «Tenmexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOuHeTa (PU3NKH.

3aBUCHMOCThH YCKOPEHHUSI TeJla OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBa CUJI IIPU B3aUMOJECHCTBUM TE.

9. H3MmeHeHue Beca Tena Ipu yCKOPEHHOM JABH)KEHHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUU TE.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU PpU CBOOOJHOM MaICHHUH.

16. CoxpaHeHnEe MEXaHNYECKOW YHEPTHH NIPH JIBHKEHUU TeJla O] I€HCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyHnpoBaHue TpakTa i pa3roHa U JalbHEHIIEro paBHOMEPHOTO JIBUXKEHUS IIapuKa WU
TEJIEeKKH.

2. OmnpeneneHue cpeAHel CKOPOCTH CKOJIbXEHHMs OpycKa WM JIBUKEHHUS IIAapHKa MO HAKJIOHHOM
IJIOCKOCTH.

3. OmnpexneneHue yCKOpeHHUs Tela MPH paBHOYCKOPEHHOM ABM)KEHUHU MO HAKJIOHHOM TJIOCKOCTH.

4. ViccnepoBaHue 3aBUCHUMOCTH MyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM JIBIKEHUHU 0e3 Hadallb-
HOW CKOPOCTH.

5. IIpoBepka rHmoTe3bl: €ClU MPU PaAaBHOYCKOPEHHOM IBIKEHHUHM 0€3 HAyaJbHOM CKOPOCTH MYTH

OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOLME IPOMEKYTKI BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKECHHSI OT CHJIBI HOPMAaJIbHOTO JaBJICHHUS.

Onpenenenne ko3P huImeHTa TPESHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBIL.

Onpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU Tella IO TOPU3OHTAIBHOM 10~

BEPXHOCTH.

O 0 N

10. OnpenenieHre pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a ¢ UCIOJIb30BaHUEM HEIOBHKHOTO
U IIOABWKHOI'O OJIOKOB.



11. M3yueHne 3aKk0HA COXPAHEHUs SHEPTUM.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHBI.

KonebarenpHoe nBuxenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHMIA: MEPUOJI, YACTOTa, aMILTUTY/IA.
MaTteMaTH4eCKHuii ¥ PY>KUHHBIA MasTHUKU. [IpeBpalenne sHepruu npu KojieOaTeIbHOM JIBH)KCHUH.

3aryxaromue koinebanus. BeiHykaeHHbIC KosieOaHus. Pezonanc. Mexanndeckue BoiHbl. CBOMCTBa
MexaHu4ecKux BOJIH. [IpogosbHbIe U MonepeyHbie BOIHBI. [[11MHa BOJHBI U CKOPOCTH €€ pacipoCTpaHEHUSI.
MexaHn4yeckue BOJIHBI B TBEPIIOM TeEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa M BeicOTa ToHa. OTpaxkeHue 3Byka. HGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronmenue xoeOaHuii Te Mo JSHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGnronenue koneOaHuii Tpy3a HA HUTH U HA TIPYKHUHE.

3. HalGnronenue BEIHYXACHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U ONEPEUYHBIX BOJIH (Ha MOJEINN).

5. HaGnroaeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 4acToThl U Ieproia KojaeOaHui MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenue 4acTOThl U Meproia KoineOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTHY TIeproia KojeOaHuii MOABEIIEHHOTO K HUTH IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH ITEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH TIEPHOIa KOJIeOaH Irpy3a, MOIBEIMIEHHOTO K HUTH, OT MacChl Tpy3a.

oukwNeE

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb NIEPUOAA KOIeOaHUM MPYKUHHOTO MasiTHUKA OT Mac-
CBI Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOHOTO MaJeHHUS.

Paznes 10. Di1eKTpOMarHuTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJIHBI.

DNeKTpOMarHuTHOE IoJie. DJIeKTPOMarHuTHbIe BoJHBL. CBOMCTBA AJIeKTpOMarHuTHeIX BoJiH. [lkana
3JIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 371€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. V3yyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeNedoHa.

Pa3znen 11. CBeToBLI€ IBJICHHUS.

JlyueBass mMozxens cBera. Mctounnku cBera. IIpsmMosimHENHOE paclpOCTpaHEHHWE CBETA. 3aTMEHHS
Counna u JIynel. Otpaxenune cBera. [Imockoe 3epkaiio. 3aKOH OTpa)XEHHUsI CBETA.

[Ipenomnienne cBera. 3akoH npesnomiieHus ceera. [lomHoe BHyTpeHHee oTpakeHue cBeta. Mcmons-
30BaHHE MIOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUECKHUX CBETOBOAAX.

Jlunza. Xon myueit B nuHze. OnTudeckas cucrema Qortoarapara, MUKpOCKONa 1 Tejeckona. ['nas
KaK OINTHYecKas cuctema. bin3opykocTs U 1aibHO30PKOCTb.

Paznoxenue Genoro ceera B criekTp. OnbiThl HetoToHa. CliokeHue CeKTpalibHBIX IIBETOB. [lucmep-
Cus CBeTa.

Hemoncmpayuu.
[IpamonuHEHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomuenue ceera.
ONTUYECKUN CBETOBO/I.
Xon tydeit B coOuparomiei JTruH3e.
XoJ ay4deil B pacCEenBaloOIIeH JIMH3E.

NoukwnNeE



8. TlomyueHue n300pa>keHHIi ¢ TOMOLIBIO JTUH3.

9. Ilpunuun peiicTBus (oToanmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopaens riasa.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. [Tonmyuenue 6em10ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YIUIA OTPAKEHMS CBETOBOTO JIy4a OT yrjla IaJcHUs.
2. H3yueHue XxapakTEpUCTUK N300paKE€HUsI IPEAMETA B IUIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPEJIOMIICHHS] CBETOBOTO Jiydya OT yIUia MaJeHHs] Ha T'PaHHULIe
«BO3yX—CTEKJIIOM.

[Tomy4yeHnue n300pa’keHUIA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUJIBI COOMpPArOIIEH TNH3BI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

Nowus

OmnbITH IO BOCTIPUSITHIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIE (PHITBTPHI.
Pa3zgen 12. KBaHTOBLIC SIBJICHUS.
OmnsiThl Pe3epdopaa u miianerapHast mojens aroma. Monens aroma bopa. Micniyckanue u norsorie-
Hue cBera aToMoM. KBaHTEI. JInHEWUYaThIe CIIEKTPBI.
PagnoakTuBHOCTE. Anbda, OcTa- m raMma-usnydeHus. CTpoeHrne aroMHoro sijpa. HykioHHas mo-
Jesb aTOMHOr O sapa. M3otonsl. PagunoaktuBHble peBpaienus. [lepuon nomypacnaga aToMHBIX sSA€p.
SnepHble peaku. 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MacCOBOT'O UUCEN. DHEPIUs CBA3M aTOMHBIX
anep. CBsa3b Macchl ¥ 3Hepruu. Peakunu cunTesa u nenenus aaep. Mcrounuku sHeprun ConHua v 3BE31.
Snepnas sHepreTuxa. JIeMcTBUA paAMOAKTUBHBIX U3JIyYE€HUIN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CpexTpsl pa3InYHbIX Ta30B.

3. CmexTp BozOpoOJa.

4. HabGmronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyYESHUH.

Perucrpanus u3iny4eHus IpUpOJHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUN YACTHUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOLYIb.

[ToBTOpUTENBEHO-0000MIAIONNI MOAYIE NPEAHA3HAYEH IS CUCTEMAaTH3allMM U 00OOIIEeHUs Mpe-
METHOTO COJIEpP’KaHUs U ONBITa AESITEIbHOCTU, MPUOOPETEHHOIO NMpPU U3YyYEHUHU BCEro Kypca (QpHU3uKH, a
TaK)Ke JUIsl MOJTOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (Gu3UKe i 00y4aroluxcs, Bbl-
OpaBIIMX 3TOT y4eOHBIN MpeaMET.

[Ipn n3ydeHun DaHHOrO MOAYJIA PEANMU3yIOTCSd U CUCTEMaTU3UPYIOTCS BHUBI AEATEIbHOCTH, Ha OC-
HOBE KOTOPBIX 00€CTIEYUBACTCS TOCTHKEHUE TIPEIMETHBIX M METAINIPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
oOyudeHus, GpopMUpPyeTCsl €CTECTBEHHOHAY4Hasl IPaMOTHOCTh: OCBOEHUE HAayYHBIX METOJIOB UCCIIEI0BaHUS
SIBIICHUH MPUPOJBI U TEXHUKH, OBJIAZICHUE YMEHHUSIMU OOBSCHATH (PU3NYECKHE SBICHUS, IPUMEHSS MOy~
YEHHbIE 3HAHUS, pellaTh 3a/1a4k, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TprHIMNHMAIBHO NEATETbHOCTHBIN XapaKTep AAHHOTO pas/iena peanusyercs 3a cuéT Toro, uTo oly-
YaroIIMECs BBIOJIHSAIOT 3aJaHus, B KOTOPBIX UM IIPEIIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHMH pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUYECKHE SBICHUS B OKPY-
JKaroUIEN TPUPOJAE U MOBCEIHEBHOMN KU3HU;

UCIIOJIb30BaTh HAY4HbIE METOJbl UCCIEAOBAHUS (PU3NUECKUX SIBICHUM, B TOM 4MCIE Ul IPOBEPKU
TUIIOTE3 U MOJy4EHUs] TEOPETUUECKUX BBIBOJIOB;



OOBSICHATH HayyHbIE OCHOBBI HauOojee Ba)KHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHH, Harpumep,
MIPAKTUYECKOr0 UCIIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB DHEPIMM HAa OCHOBE 3aKOHA IPEBPAICHUS U CO-
XPaHEHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBDI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Wzydenune ¢u3uku Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS HAINPABICHO HA JAOCTIDKEHHE JTMY-

HOCTHBIX, MECTAIIPEAMCTHBIX U IMMIPECAMETHBIX O6paSOBaTeJ'IBHBIX PE3YIbTATOB.

B pesynbraTte uzyuenus (u3MKU Ha YpPOBHE OCHOBHOTO 0011ero oopasoBanus y oOydaromierocs 0y-

IyT cpOpMUPOBAHBI CIICAYIONINE JUYHOCTHBIE PE3yIbTAThI B YACTH:

1) mnaTpuoTHYeCKOro BOCIUTAHUSA:

- IPOSIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hPr3NYECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHUE K TJOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 0OCY)KICHHUU OOIIECTBEHHO 3HAYMMBIX M STHUECKUX MPoOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCHPUSTHE ICTETUUECKUX KAaueCcTB (PU3NUECKON HAyKH: €€ FrapMOHUYHOIO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 O3HAHMSA:

- OCO3HAHME IIEHHOCTU (prU3MUYecCKON HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs MHMpa, OCHOBBI pa3-
BUTHS TEXHOJIOTUH, BaXKHEHMIIIEH COCTABISIOIEH KYJIbTYpHI;

- pa3BUTHE HAY4YHOI JII0003HATENILHOCTH, HHTEpPECa K UCCIIEA0BATENbCKON AeITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:

- 0OCO3HAHME IIEHHOCTH 0e30macHOro o0pasa *H3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BaXKHO-
CTH IpaBHJI OE€30MIACHOT0 MOBEJCHUS Ha TPAHCIOPTE, Ha 10pOrax, ¢ AIEKTPUUECKUM U TEIIOBBIM 000-
pPYyIOBaHUEM B JIOMAIIHUX YCJIOBUSX;

- c(pOpMHUPOBAHHOCTH HaBbIKa pe(IeKCUH, TPU3HAHNE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa y
JPYToro 4eIoBeKa;

6) TpyaoBOro BocnuTaAHUS:

- aKTUBHOE y4yacTHe B peIIeHHH MPAKTUYECKHUX 3a/1ad (B paMKax CeMbH, 00pa30BaTebHONW OpraHu3a-
LIMU, TOpPOJia, Kpas) TEXHOJOTUYECKOW M COLMAJIBbHOM HANpaBlI€HHOCTH, TPEOYIOIIMX B TOM YHCIIE U
(bu3NYeCKrX 3HAHUI;

- HUHTEpEeC K MPaKTUYECKOMY M3y4eHUI0 Ipodeccuil, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMSI:

- OpMEHTalMs Ha IpUMEHEHHE (PU3MUECKUX 3HAHUM JJIS pelleHus 3a/1a4 B 001acTH OKpyKaroliel cpe-
b1, TUTAaHWPOBAHHUS ITOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCIEICTBUHN ISl OKPYKAIOILEH Cpebl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTanuu K M3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

- MOTPeOHOCTh BO B3aWMOJCHCTBUM NpPU BBINOJIHEHUH MCCIEJOBAHUN M TNPOEKTOB (U3UUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JIPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NEATEIbHOCTD;

- TOTPeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUHU, B TOM 4HCIe (HOPMYIUPOBATH HJIEH, TOHATHS, TUIIO-
Te3bl 0 (PU3UUECKUX OOHEKTAX U SIBICHUSX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpPEMJIEHHE aHAIMU3UPOBATh M BBIABIATH B3aUMOCBSA3M MPHUPOJbI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEeM (PU3NYECKUX 3HAHUM;



® - OIIEHKA CBOMX JCHCTBUU C y4ETOM BIMSHUS Ha OKPYXKAIOIIYIO CPEAy, BO3MOXKHBIX IJ100aJbHBIX IO-
CIICICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHHs mporpaMMsbl o pU3KMKE Ha YPOBHE OCHOBHOTO 00IIero o0Opa3zoBaHus y 00y-
yaronierocst OyayT copMupoBaHbl MeTanpeIMeTHbIe Pe3y/bTAaThl, BKIIOYAIONIME [T03HABATEIbHbIC YHH-

BepcalbHbIe Y4eOHbIE JCHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIC YUeOHBIC ACHCTBUS, PETyISATUBHBIC
YHHUBEpCAIbHbIC yUEOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIe AeilcCTBUS

ba3oBble Jornveckue a1ecTBUSA:

BBISIBJIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKUA OOBEKTOB (SABJICHU);

yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PHUKALIMU, OCHOBaHUS JUIsl 0000IIEHHS U CpaBHe-
HUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHs B pacCMaTPUBAEMBIX (PaKTax, JaHHBIX M HaOIrO/e-
HUAX, OTHOCAIIINXCA K (1)I/I3I/I‘-ICCKI/IM SABJICHUAM,

BBISBIIATh NPUYMHHO-CIIEACTBEHHBIE CBSA3M MPU U3y4EHUM (PU3NYECKUX SBJICHHH U NPOLECCOB,
AcCJIaTh BbIBOABI C MCIIOJIB30BAHHUEM JACAYKTUBHBIX U MHAYKTUBHBIX YMO38.KJIIO‘-IGHI/H>'I, BbIABHUTI'AaTh
THUITIOTE3BI O B3aUMOCBA3IX (i)I/I3I/I‘-I€CKI/IX BCJINYHH,

CaMOCTOSITENIbHO BbIOMpaTh CHoco0 pemieHusi yuyeOHOM (usnueckod 3anauu (CpaBHEHUE He-
CKOJIBKUX BapHaHTOB peELIEHUs, BHIOOP Hanboiiee MOAXOAIIEr0 ¢ Y4ETOM CaMOCTOSATENBHO BBI-
JICIEHHBIX KPUTEPHUEB).

ba3oBble nuccienoBarejbCcKue AeHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

MPOBOAMTH O CAMOCTOATEIBHO COCTAaBICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PU3NYECKUI DKCIIe-
PUMEHT, HEOOJbIIIOE HCccIe0BaHNe (GU3UUECKOTO SIBICHNUS,

OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIINIO, MOTYYSHHYIO B X0JIe HCCIeI0Ba-
HUS WU DKCIIEPUMEHTA;

CaMOCTOSITeNNbHO (OPMYIHUPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJIEHUS, OIIBITa, UCCIIETOBAHMS,

MIPOTHO3HPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTe GU3HMUECKUX MPOIIECCOB, a TAK)KE BBIIBUTATh
MIPEAMOIOKEHHS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

MPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U 0TOOpe MHGPOpMaUU
WIN JaHHBIX ¢ YYETOM MpeIIokKEeHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUIOB U
bopMm mpencTaBIeHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (pOpMY MpeacTaBieHUss HHPOPMAIIUN U UIUTFOCTPUPO-
BaTh pelllaeMble 33J]aud HECIOXKHBIMU CXEMaMH, uarpaMMaMu, HHOU rpadukoi u ux KoMOMHa-
LUAMH.

KomMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B X0JIe 00CYXKIACHUsI y4eOHOr0 MaTepuana, pe3yabTaToB Ja00paTOpHBIX paboT M MPOEKTOB 3a/1a-
BaTh BONIPOCHI TI0 CYIIIECTBY 00CYK/1aeMOil TeMBbI M BHICKa3bIBaTh W/IEH, HAIICJICHHBIC HA PEIICHHE
3a[auu ¥ MojajepxKanue 01aroxkenaTeabHOCTH OOIEHHMS;

COMNOCTABIIATH CBOM CYKICHUS C CY)KICHUSAMH JPYTUX YYaCTHUKOB JUAIIOTa, OOHAPYKUBATh pa3-
JMYUE U CXO/ICTBO MO3UIIMIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHMEHHBIX TEKCTAX;



nyOJIMYHO MPEJCTaBIATh PE3YJbTaThl BHIMOIHEHHOTO (PU3UYECKOrO OMbITa (IKCIEPUMEHTA, McC-
CJICIOBaHMSI, IPOEKTA);

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIMBUAYAIbHON paOOTHI MpH perie-
HUU KOHKPETHOM Qu3ndeckoi mpobiieMsl;

NPUHUMATH L€ COBMECTHOW JESTENIbHOCTH, OPTaHU30BBIBATH JCHCTBUS MO €€ JOCTHXKEHHUIO:
pacmpeensaTh poiu, 00CyXIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThl, 00001aTh MHe-
HHUS HECKOJIbKUX JTIOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, TIOCTHTasi KAYECTBEHHOTO pe3yJbTaTa M0 CBOEMY HAMPABICHHUIO
¥ KOOPAMHHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIBHO chop-
MYJUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBHSA

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalMsIX, TPeOYIOWUX sl penieHus pusmnde-
CKHX 3HAHMWIL;

OpUEHTUPOBATLCS B PA3JIMYHBIX MOJAXOAAX NPUHATHSA pElIeHUuil (MHIUBUAYAIbHOE, NMPUHSATHE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUH TPYIOil);

CaMOCTOSITEJIbHO COCTABJIATH AITOPUTM pelleHUs (PU3MUECKOH 3a/1auul WM IJIaHa UCCIIEOBaHUS
C Y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/jiarae-
MBbI€ BApUaHTHI PELIECHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IL, SMOIMOHAIbHBbIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1aH €€ U3MEHEHNs,

OOBSACHATH MPUUUHBI TOCTUKEHUS (HETOCTUXKEHUS) pPe3yJIbTaTOB JAEATEIbHOCTH, AaBaTh OLIEHKY
nprOoOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM UYHCJE B XOJ BBINOJIHEHUS (PU3HUECKOTO HCCIEeN0-
BaHUS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHHUBIINXCSA CUTYallUl, YCTAHOBIICH-
HBIX OIIMOOK, BOZHUKILUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce0sl Ha MECTO JIPYroro 4ejJoBeKa B XOJ€ CIOpa MM JUCKYCCHUH Ha HAYYHYIO T€MY, I10-
HUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro;

IPU3HABaTh CBOE MPaBO HA OUIMOKY NMPH pelIeHNH (PU3MUYECKUX 3a7ad WM B YTBEPXKICHUSIX Ha
Hay4HBIE TEMBI M TAKOE K€ IIPaBO IPYyroro.

IHPEAMETHBIE PE3YJIbTATHI

K xonny oGyyenus B 7 kJjacce IpeAMETHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE JOJDKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

HUCIIOJIB30BAaTh ITOHATUA: (I)I/ISI/I‘-IGCKI/IG U XUMHWYCCKHUC ABJICHHA, Ha6HIOIICHI/I€, 9KCIICPUMCHT, MO-
JIelTb, TUTIOTE3a, SAMHUIB (PU3MYECKUX BEITMYMH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHHS Bele-
ctBa (TBEpIOE, KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE JBMKEHUE (PaBHOMEpPHOE, HEPABHOMED-
HOE, TPSMOJIMHEWHOE), TPAeKTOPHS, PAaBHOACHCTBYIOIIAs cuia, Aedopmarus (ynpyras, miacTH-
4ecKasi), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnuyath siBieHus (Aud@dys3usi, TEIIoBOE IBM)KEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE JIBUKE-
HHUC, HCPABHOMCPHOC ABUKCHUC, NHCPU M, B3aI/IMOILCI\/JICTBI/IC TCJI, paBHOBCCUC TBépI[bIX TEJI C 3a-
KPEIUIEHHOH OChI0 BpAICHHUs, Iepeada JaBJICHUST TBEPIBIMU TEIaMH, KUAKOCTIMH U Ta3aMH,



aTMocgepHoe AaBleHHE, TUIaBaHUE TeJ, IPEBPALCHHUS MEXaHUYECKOI SHEPrHH) IO OMHUCAHHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SABJICHUNA B OKPY)KAIOIIEM MUPE, B TOM YHCIIE
¢u3nueckue sSBICHUS B MPUPOAE: MPUMEPHI IBMXKEHUS C PA3IUYHBIMU CKOPOCTSIMH B JKMBOH U
HEXUBOM IpUpoje, NeHCTBUE CUIIbI TPEHUS B NIPUPOJE U TEXHUKE, BIUSHHE aTMOC(PEPHOIO /1aB-
JIEHUs Ha JKUBOW OpraHu3M, IJIaBaHHWE DPbIO, pblyarud B TeJ€ 4esloBeKa, IIPU ATOM IEPEBOIUTH
NPaKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBICIATH CYIIECTBEHHBIE CBOWCTBA (PU3HAKN) (DPU3NIECKUX
SIBIICHUI;

OTMCHIBATh U3yYCHHBIE CBOMCTBA TN U (PU3NYECKHE SBICHUSA, UCTIONB3YS (PU3NUECKUE BEITUIMHbI
(Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEHSS CKOPOCTh, CUJIA YIPYIO-
CTH, CHJIa TSDKECTH, BEC TeJa, CUila TPEHUsl, JaBiIeHHue (TBEPIOro Tela, KHUJIKOCTH, ra3a), BbITaj-
KHBaKollasi Cujla, MeXxaHu4yeckasi paboTa, MOIHOCTD, IJICUO CHJIbI, MOMEHT CHJIbl, KOA(QOUIMEHT
MI0JIE3HOTO JEMCTBUSI MEXAHU3MOB, KMHETHYECKasl M MOTEHIMAIbHAs SHEPrus), Npu ONMCAHUU
IPABUJIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IUHU-
bl (PU3NYECKUX BEJTMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUUHY C
JPYTUMH BEJIMUYMHAMM, CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;
XapaKTepu3oBaTh CBOMCTBA Tel, (GU3NUYECKUE SIBICHUS U IPOLIECCHI, UCIIOb3Ysl MIPABUIIa CIOXKe-
HUS cuil (BJIOJIb OJHOM IpsIMOH), 3aKoH 1'yka, 3akoH Ilackans, 3akoH Apxumena, mpaBuiIo paBHO-
BecHsl pbryara (0J0Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW PHEep-
THH, TIPH TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA W 3aIMCHIBATH €T0 MAaTEMAaTHYECKOE
BBIPAKCHHUE;

OOBSICHATH (PU3MUYECKHE SIBICHUS, TIPOIIECCHI U CBOMCTBA TEJl, B TOM YMCIIC U B KOHTEKCTE CUTYa-
UH [TPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO-CIIEICTBEHHBIE CBSI3H, CTPO-
UTh 00bACHEHUE U3 1—2 JTOrMYecKHx 1IaroB ¢ ONopoi Ha 1—2 M3yyeHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIE 3a1a4 B 1-2 neicTBUS, UCHOIB3YS 3aKOHBI U (POPMYJIbI, CBSA3bIBatOLINE (PU-
3UMYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJjaud 3alUChIBATh KPATKOE YCJIOBUE, MOJ-
CTaBIATh (PU3MYECKHE BETUYMHBI B (POPMYJbl U NMPOBOAMUTH PAcU€Thl, HAXOJIUTHh CIPABOYHBIC
JTaHHbIe, HEOOXOAUMBIE JJISl PElIeHUs 3a7a4, OLEHUBATh PEATUCTUYHOCTh MOJIYYeHHON (husnye-
CKOM BEIIMYUHEI;

pacrio3HaBaTh MpoOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (U3NYECKUX METOJIOB, B ONU-
CaHUM HCCJIeI0OBAaHUS BBIIEIATH MPOBEPAEMOE MPEANONIOKEHHE (TUIIOTE3Y), pa3inyaTh U UHTEP-
MPETUPOBATh MOJYyYEHHBIA pe3yNnbTaT, HAXOIUTh OMIMOKH B XOJI€ OIBITA, JIeJaTh BBIBOJIBI IO €r0
pe3yJipTaram;

MIPOBOJIUTH OMBITHI TTO HAOIIOICHUIO (U3UUECKUX SIBJICHUHN WM (PU3NYECKUX CBOMCTB Tem: dop-
MYJIHMpOBATh MPOBEPSEMbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOT0 000py/10-
BaHUs, 3alIUCBHIBATH X0/ OMbITa U (POPMYIUPOBATH BBHIBOJIBI;

BBITOJIHATH TPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tea, 00bEMa, CUIIBI U TeMIIepaTy-
PBI C HCTIOJIH30BAHUEM aHAJIOTOBBIX U HU(POBBIX MTPUOOPOB, 3aMUCHIBATH MMOKAa3aHUs TPUOOPOB C
y4€TOM 3a/1aHHOM a0COJIFOTHOH MOrPENTHOCTH U3MEPEHU;

MPOBOAMTH MCCIIEI0BAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JIPYroM € MCIHOJIB30-
BaHUEM MPSAMBIX U3MEPEHUI (3aBUCHUMOCTU IyTH PaBHOMEPHO JBMXKYIIETOCs Tela OT BPEMEHHU
JIBYDKEHUS TeJla, CHIIBI TPEHUS CKOJIBKEHHsI OT Beca Teja, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAU COIPUKOCHOBEHUS TEJl, CHJIbl YIPYTOCTH OT YAJIH-
HEHMsI IPY/KUHBI, BHITAJIKUBAIOLICH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Teja U OT IIOTHOCTH
’KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT INIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO,
YCIIOBUY TIJIAaBaHMS TeJl, yCIOBUN paBHOBECHUS phlyara U OJOKOB), y4acTBOBATh B INIAHMPOBAHUHU
y4eOHOTO UCCIIEI0OBaHMs, COOUPATh YCTAHOBKY U BBIMOJHATh U3MEPEHUS, CIEAYs NMPeII0KESHHO-
My IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOJIYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHJIE
IPEUIOKEHHBIX TaOJIHI U TPa(UKOB, A€1aTh BBIBOABI I10 pe3yabTaTaM HCCIIeI0BaHUS;



IIPOBOJUTh KOCBEHHBbIE M3MEpEHMs (PU3NYECKUX BEIMUYMH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPJOTO TeJla, CUJIa TPEHUS CKOJIbKEHUs, JaBJICHUE BO3/yXa, BBITAJIKMBAIOIIAS CHUJIA, AEHCTBY-
IOlIas Ha MOTPYXEHHOE B JKUAKOCThH TENO, KOA(PPHUIMEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MeXa-
HU3MOB), CJeIysd NPEAIOKEHHON MHCTPYKIMU: TPU BBIIOJIHEHUH M3MEPEHHH COOMpaTh HKCIe-
PUMEHTAJIbHYIO YCTAaHOBKY U BBIYMCIISITH 3HAYEHUE UCKOMOW BEIMYMHBI;

cOOJIIO/IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;
yKa3bIBaTh MPUHIHUIIBI ICHCTBHS IPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, AHHA-
MOMETp, COOOLIAIOIIMECs COCYIbl, OapoMeTp, pblyar, MOJBM)KHBIM M HENOJBUXXHBIM OJIOK,
HaKJIOHHAs [JIOCKOCTb;

XapakTepu30BaTh NPUHIUIBI J€HCTBUS U3YyYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOUCTB € OIO-
poii Ha MX ONHUCAHHUA (B TOM YHUCIIE: NOJIIUITHUKYN, YCTPOUCTBO BOAONPOBOJA, I'MIPABINUECKUI
Ipecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCIOIb3Yysl 3HAHUS O CBOWCTBAX
du3nUecKux sBICHUA U HEOOXO0MMbIe (PU3MYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

IIPUBOIUTH PUMEPHI (HAXOIUTh HH()OPMAIIHIO O TIPUMEpax ) MPaKTUIECKOTO HCIOIb30BaHUS (-
3MYECKUX 3HAHWN B TIOBCEAHEBHOM KM3HM JJIsi o0ecriedeHns 0e30MacHOCTH MpH OOpalieHuu ¢
npubopaMy U TEXHUYECKUMH YCTPOICTBaMU, COXpaHEHHUs 3/10POBbs M COOIIOACHUS HOPM IKOJIO0-
ITHUYECKOTO MOBEJCHUS B OKpY’KaloIIel cpese;

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMauuu B MIHTepHETE B COOTBETCTBUU C 3a/laHHBIM I10-
MCKOBBIM 3aIlpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUN M IYyTEM CPABHEHMSI PA3IUYHbBIX HCTOYHHU-
KOB BBIAEIIATh UH(OpMALINIO, KOTOPast SIBJISIETCA MPOTUBOPEUYUBON UM MOXKET ObITh HEAOCTOBEP-
HOM;

UCTIOJIB30BaTh MPH BBIOJHEHUH YYE€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JUTEpATypy (Gu3nde-
CKOT'O COJIEp>KaHMUsl, CIIPaBOYHbIE MaTepHalbl, pecypchbl ceT MHTEpHET, BIaaeTh NpuéMamMu KOH-
CHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OHOI 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNsI HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (GpU3HMUECKOro COAEPIKaHUsA, B TOM YHUCIIe MyOJIMYHO JeiaTh KpaTKue COOOIIEHUs O
pe3ynbTarax NpOEeKTOB WK YU€OHBIX UCCIEOBAHMM, IPH 3TOM I'PaMOTHO MCIOJIB30BaTh U3Y4€H-
HBI MOHATUMHBIN anmapar Kypca (pU3uKH, COPOBOXAATH BBHICTYIUIICHHE MTPE3EHTAIIUEH;

IIPU BBIIIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeensiTh 00s13aHHOCTU B IpyNIe B
COOTBETCTBUM C INOCTABJICHHBIMH 3aJa4aMH, CJIEAUTH 32 BBIIOJHEHUEM IUIaHA JEUCTBUH, aJeK-
BaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B IEATEILHOCTb IPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJIEMCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy obyuyenust B 8 kijacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHH:

HCIIOJIb30BATh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE ABM)KEHHE aTOMOB U MOJIEKYJI, ar-
peraTHble COCTOSIHMS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE Tela, HACHIILEHHBII U HEeHaChl-
LICHHBIN Tap, BIAXXHOCTb BO3AYyXa, TEMIEPATypa, BHYTPEHHSs SHEPrusi, TEIUIOBOW JIBUraTellb,
AIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsijl, dJIEKTPUUECKOe I0Jie, IPOBOJAHUKH U JAUAIEKTPUKH, TO-
CTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

pa3inyath SIBIEHUS (TEIUIOBOE paclllMpeHHe U CxKaTHe, Telulonepeaaya, TeIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SIBICHUS, HCIapeHHe, KOHACHCAllUs, IUIaBJICHHE, KPUCTAJUIM3AIMs
(oTBepaeBaHKE), KUIIEHUE, TEIUIonepeaada (TemIonpOBOJHOCTh, KOHBEKIIMS, U3IyUEHHE), dIIEK-
TpU3aLMs TEJl, B3aUMOJEHCTBHUE 3apsIi0B, AEUCTBUS JIEKTPUUECKOTIO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJCHCTBE MarHUTOB, JCMCTBME MarHMTHOI'O IOJIA HA IPOBOAHMK C TOKOM, DJIEKTpOMAr-
HUTHAas MHAYKIUS) 110 ONMUCAHUIO MX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, TEMOHCTPH-
PYIOLIMX JaHHOE (PU3NYECKOE SBICHHE;

pacrio3HaBaTh MIPOSBICHUE U3YUEHHBIX (U3NYECKUX SABJICHUN B OKPY’KaIOIIEM MHUPE, B TOM YHUCIIE
¢du3nueckue SBICHUS B MIPUPOJIC: TTOBEPXHOCTHOE HATSHKECHHUE U KANWJUISIPHBIC SBJICHHS B TIPUPO-
Jie, KpUCTaJUIbl B ipupoae, nznydenue CoHia, 3aMep3anie BoJI0EMOB, MOPCKHE Opu3bl, 00pazo-
BaHHE POCHI, TyMaHa, HHEsl, CHera, 3JIEKTPUUYECKHE BICHUS B aTMOC(hepe, HIEKTPUUECTBO KUBBIX



OpPraHU3MOB, MAarHUTHOE TOJe 3eMJIH, Apeid MOOCOB, PO MATHUTHOTO TMOJIS JUIS KM3HU Ha
3emiie, MOJSAPHOE CUSHUE, MPU ATOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICTSATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UYECKUX SIBICHUI;

OTMCHIBATh U3yYCHHBIE CBOMCTBA TN U (PU3NYECKHE SBICHUS, UCTIONB3YS (PU3NUECKHE BEITUYHHbI
(TeMrieparypa, BHYTPEHHSIS SHEPrus, KOJIUYECTBO TEIUIOTHI, yJelbHasl TEMI0EMKOCTh BEIIECTBa,
ylenabHas TEIUIoTa IUIaBJIEHUs, yJelbHas TEIJIoTa MapooOpa3oBaHus, yaeabHas TEIUIoTa cropa-
HUS TOIUIMBA, KO3(PPUIMEHT IMOJIE3HOTO NEHCTBHUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAs BIIaX-
HOCTb BO3/yXa, DJIEKTPUUECKUI 3aps]l, cujla TOKa, JIEKTPUUECKOE HANPSKEHUE, COPOTUBIICHUE
MPOBOJHMKA, YACIBbHOE CONMPOTUBJICHHE BEIIECTBA, pab0Ta U MOIIHOCTh ANEKTPUUYECKOTO TOKA),
IPU ONHMCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3YEMBIX BEIMYUH, 0003Haue-
HUS U €IMHULBI (PU3NICCKUX BEITUYHMH, HAXOAUTHh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (hU3HUC-
CKYIO BEJIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TPaPUKN M3YUYEHHBIX 3aBUCUMOCTEH (u3nde-
CKHX BEJIMYMH;

XapaKTeprU30BaTh CBOWCTBA Tell, (PU3MUECKUE SBJICHUS M MPOIECCHI, HCIIOIB3YsI OCHOBHBIE MOJIO-
JKEHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIECTBA, NPUHUMUI CYNEPHO3ULUU T1O-
Jeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsa/a, 3akoH OMa i ydacTKa Leld, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs] SHEPTUH, MPHU STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3a-
KOHA U 3allMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE TIPOIECCHI M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIlUil MpaK-
TUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBISITh NPUUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsIC-
HEHUE U3 1—2 JOrMYecKHX IIaroB ¢ OMopoii Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUYECKUX SBICHHIA,
bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiaTts pacu€THbIe 3a/1aui B 2—3 AeMCTBUSI, UCTIOIB3Ys 3aKOHBI U (HOPMYIIBI, CBs3bIBatOIINE (PU-
3UYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33aJa4M 3allHChIBaTh KPATKOE yCIOBHE, BHISB-
JATh HEJOCTAaTOK JIaHHBIX IS PEIICHUs 3a/1ayM, BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMbIE
JUTsE €€ perIeHus], MPOBOJUTH PAcU€Thl U CPaBHUBATH MOMyYEHHOE 3HaueHHe (PU3HUECKO Belu-
YUHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTrhb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3NUYECKUX METO0B, UCTIOIb-
3ys ONHUCAHUE MCCIIEOBAHUA, BBIICIATH MPOBEPIEMOE MPEAINOIO0KEHNUE, OLIEHUBATh MPaBUIIb-
HOCTb MOPSJIKA TPOBEICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBL;

MPOBOAMTH OMBITHl MO HAOMIOACHHUIO (PU3UYECKHUX SBICHUN WM (U3NYECKUX CBOMCTB Ten (Ka-
NWUISPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro 00béMa, TeMrepaTyphl, CKOPOCTH
Ipolecca OCThIBaHMS M HArPEeBaHMsI MPU U3JIyYEHUH OT LIBETa U3IIydarollei (oriomarolen) mo-
BEPXHOCTH, CKOPOCTb UCIIAPEHUSI BOJIbI OT TEMIEPATYPHI )KUIKOCTH M IUIOIIAIU €€ IOBEPXHOCTH,
ANEKTPU3ALUS TNl U B3aUMOJECHCTBUE SJEKTPUUYECKUX 3aps/IOB, B3aUMOJACHCTBUE MOCTOSHHBIX
MarHuTOB, BU3YaJIM3allis MarHUTHBIX TOJICH MTOCTOSTHHBIX MarHUTOB, IEWCTBHSI MATHUTHOTO TIO-
JISl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JI€KTPOMArHuTa, CBOMCTBA JIEKTPOABUTATENS TOCTOSHHO-
ro TOKa): (opMyIupoBaTh MpOBEpseMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEH-
HOTO 000PYJOBaHMsI, OMMCHIBATEH X0 OMBITa U ()OPMYITUPOBATH BHIBO/IBI,

BBITIOJIHSTH MPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHONU BIAKHOCTU BO3yXa, CUJIbI TOKA,
HANPSDKEHUSI C KCIOJH30BAHMEM AaHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DM3MUECKUX BEITUYHH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOM (pU3MUECKOW BEIMUYUHBI OT JAPYrod ¢ UCMOJIb30-
BaHUEM MNPSMBIX U3MEPEHHH (3aBUCHMOCTb CONPOTUBIICHUS MPOBOJHUKA OT €T0 JUIMHBI, IJIOIIA-
U TIONEPEYHOrO0 CEUYEHHUS M YAEIBbHOIO CONPOTUBIIEHMS BEIIECTBA NMPOBOJHUKA, CUIIBI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHHs HA IPOBOJHUKE, NCCIIEJOBAHHE I10CIIEI0BATEILHOTO
U TlapajieIbHOrO COeIMHEHUI MPOBOIHUKOB): MJIAHUPOBATH UCCIIEOBAHNUE, COOMPATh YCTaHOB-
KY U BBIIOJHATh U3MEPEHUS, Cleqys MPEeIJIOKEHHOMY IJIaHy, (PUKCUPOBATh Pe3yJabTaThl MONY-
YEHHON 3aBUCHMOCTH B BUJE TAONHI] U TpadUKOB, JAeTaTh BBIBOABI IO Pe3yabTaTaM HUCCIIEIOBA-
HUS,



IPOBOJUTh KOCBEHHbIC M3MEpPEHMs (PU3NYECKUX BEIWYMH (yAeTabHAs TEINIOEMKOCTh BELIECTBA,
COIIPOTHUBJIEHUE NPOBOAHMKA, PA0OTa U MOLUIHOCTbD JEKTPUUECKOr0 TOKA): INIAHUPOBATH U3MEpe-
HUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEATI0KESHHON MHCTPYKIINHU, U BBIYHC-
JSITh 3HAaYECHUE BETUYMHBL;

cOOJIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pPYI0OBaHUEM;
XapakTepu30BaTh NPUHIMIBI J€HCTBUS U3YyYEHHBIX NPHOOPOB U TEXHUYECKUX YCTPOUCTB € OIO-
poii Ha MX omUcaHus (B TOM YHUCIIE: CHCTEMa OTOIUICHHUS AOMOB, THTPOMETp, MMapoBasi TypOUHA,
amMIepMeTp, BOJbTMETpP, CUETUUK 3JIEKTPUYECKOH SHEPIUH, IEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelbHbIe JEKTPOIIPUOOPH! (IPUMEpPHI), IIEKTPUUYECKUE NPEIOXPAaHUTEIH, IEKTpoMar-
HUT, 3JICKTPOJBUraTEIb MOCTOSIHHOTO TOKA), MCIIONB3Ysl 3HAHUSI O CBOMCTBAX (PU3MUECKUX SIBJIE-
HUI 1 He0OX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOHCTBA M H3MEPUTEIbHBIE TPUOOPHI IO CXeMaM U CXe-
MaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, TBUTATEID
BHYTPEHHEI'0 CrOpaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMbI AJIEKTPUUYECKHUX LIENe ¢ mo-
CJIeZIOBAaTENIbHBIM U MapajlIeIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE 0003HaUEHUS
AJIIEMEHTOB JIEKTPUYECKUX LIETIEH;

IPUBOAUTH IPUMEPHI (HAXOIUTh UH(OPMALIHIO O IPUMEPaX) IPAKTUYECKOI0 HCII0JIb30BaHUs (PU-
3UYECKHUX 3HAHWHA B IMOBCEIHEBHOW >KH3HH JUIs oOecriedeHuss 0e30MacHOCTH MpU OOpAaICHUH C
npubOpaMy U TEXHUYECKUMH yCTPOHCTBAMU, COXPAHEHHUS 3I0POBBs 1 COOIOACHUS HOPM IKOJI0-
FHUYECKOT0 OBEJCHUS B OKpY’KaloIlel cpese;

OCYIIECTBIISITh TIOUCK MHPOpPMALUU (HU3UIECKOTO coaepkaHus B VIHTepHETEe, Ha OCHOBE MMEIO-
IIMXCS 3HAHUM U MyTEM CpaBHEHUS JIONOJHUTENIBHBIX HCTOYHUKOB BBIACIATh HHPOPMALIUIO, KO-
TOpast SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIOJHEHUN Y4EOHBIX 33JaHUN HAyYHO-IOMYJSPHYIO JUTEpaTypy (Gu3nue-
CKOTO COZIepKaHusl, CIIPAaBOYHBIE MaTepPHalIbl, pecypchl ceTd MHTepHeT, BiIaneTh npuéMamMu KOH-
CTIIEKTHPOBAHUS TEKCTa, MPe0Opa3oBaHusI HHPOPMALIUU U3 OJHON 3HAKOBOHW CUCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 0000111asi HHPOpMAaIIUIO U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COAEP)KAaHUS, B TOM UYUCIIE MYOJUYHO TPEICTABIATH pe-
3yJIbTaThl IPOEKTHOMN MITM MCCIE0BATENbCKOM AEATEIbHOCTH, IPH 3TOM I'PaMOTHO MCIOJIb30BaTh
U3y4EHHBIN MOHATUIHHBIN anmnapar Kypca (U3HMKH, COPOBOKAATh BBICTYIIJICHUE MTPE3eHTALHEH;
IpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W MCCIENOBAHUN (PU3MUECKUX MPOLIECCOB PACHPENEIATh
0053aHHOCTH B TPYIIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3a/1a4aMH, CIETUTh 32 BBHIIIOJHEHUEM
TUTaHa JIEHCTBHI M KOPPEKTUPOBATh €ro, aJeKBATHO OIEHUBATH COOCTBEHHBINH BKIIAJ] B JCSTEIh-
HOCTB TPYIIIBI, BEICTPanBaTh KOMMYHHUKAaTHBHOE B3aMMOCHCTBUE, TIPOSIBIISII TOTOBHOCTH pa3pe-
1aTh KOH(DIUKTHI.

K xonny oOGyuyenus B 9 kijacce mpeAMETHbIE pe3yibTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpa)xaTb
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHI:

MCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCYETA, MaTepUalibHas TOUYKA, TPACKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUYECKOTo JBMKeHHUs, Aedopmanus (ynpyras, IiacTU4eckas), TpeHUe, IIEeHTPOCTPEMHUTEN b-
HO€ YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO, LEHTP
TSDKECTH TBEPJOTO TeNla, paBHOBECUE, MEXaHUUYECKHE KOJeOaHUs M BOJIHBI, 3BYK, HHPpPa3BYK U
yIbTPa3BYK, AIEKTPOMArHUTHBIE BOJHBI, IIKaJIa 3JI€KTPOMAarHUTHBIX BOJIH, CBET, OIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPHl UCIYCKAHUS U TMOTJOLIeHUs, anbda, 6eTa- U raMma-u3JIydeHus, u3o0-
TOTIBI, SiIEpHAs PHEPTETUKA;

pa3iauyath SBJICHHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBUKEHHE, PABHOYCKO-
pPEHHOE TMPSIMOJMHEHHOE JBWXKEHHE, CBOOOJHOE MaJeHHE TeJI, PaBHOMEPHOE JBHKEHHE IO
OKPYXKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBUKCHHE, KojeOaTeNbHOE JBIKEHUE (3aTyXa-
IOIUE U BBIHYKJEHHBIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE JBM)XKEHHE, OTPAXKEHUE 3BYKa, MPSIMO-
JMHENHOe paclpocTpaHeHHe, OTpaKEHNE U MPEIOMIICHHE CBETa, MTOJIHOE BHYTPEHHEE OTPaKEHUE
CBETa, pa3iokeHue O0eJIoro cBeTa B CIEKTP U CIOKEHHE CIIEKTPAIBHBIX [BETOB, TUCIIEPCUS CBETA,



€CTEeCTBEHHAs PaJMOaKTHUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIEKTPa M3NydeHHs) MO OIHca-
HUIO UX XapaKTEePHBIX CBOICTB M Ha OCHOBE OIMBITOB, JEMOHCTPHPYIOIIUX JaHHOE (hru3ndecKoe
SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SBICHUI B OKPYXKAIOIIEM MUpE (B TOM YHC-
ne pusuveckue SBIECHUS B MPUPOJE: MPUIUBBI U OTIUBHI, JBUXKEeHHE T1aHeT CONHEeYHOU cucTe-
MBI, PEAKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MJIETpsCE-
HUE, CEHCMHUYECKUE BOJHBI, I[yHAMH, 3X0, LIBETa TeJl, ONTUYECKUE SBJICHUS B IPUpPOAE, OMOIOT -
4ecKoe JeCTBUE BUIUMOTIO, YIbTPa()UOIETOBOTO U PEHTTEHOBCKOTO M3Iy4YEeHUH, €CTeCTBEHHBIN
paZvoaKkTUBHBIN (OH, KOCMUYECKUE JTY4YH, PAJHOAKTUBHOE M3JIyY€HHUE MPUPOAHBIX MHUHEPAJIOB,
NEeICTBUE paJOaKTUBHBIX MU3TYYSHHUI Ha OpraHU3M YellIOBEKa), IIPU STOM IEePEBOIUTH MIpaKTUUe-
CKYIO 3a/1a4y B Y4€OHYIO, BBIZICIISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3NYECKUX SIBIICHHIA;
ONKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCIOB3YS (PU3MUECKUE BETUUYUHBI
(cpemHsisi ¥ MTHOBEHHAs! CKOPOCTD TeJa IPU HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHHE, TIepeMelie-
HUE, ITyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHUS, CHJIa YIPYTOCTH, CHIIA TSDKECTH, YCKOPEHHE CBOOOI-
HOTO TAaJIeHHUs, BEC Tela, UMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHH4ecKasi paboTa U MOIIHOCTb, MO-
TEHI[MAIbHAS JHEPrusl Tela, MOAHSATOrO HaJ TMOBEPXHOCTHIO 3€MIIM, MOTEHIMATbHASs SHEPrus
C)KaTOW TIPYXHHBI, KWHETUYECKash YHEPTHUsl, NOJHAs MEXaHW4YecKasi YHEpPrus, IepruoJl U 4acToTa
KOJICOaHUH, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKAa3aTellb Mmpe-
JIOMJICHUS Cpefibl), MIPH OMUCAHHH MPABWJIBHO TPAKTOBATh (PU3WUYECKUI CMBICI UCHOIB3YEMBIX
BEJIMYMH, 0003HAYCHHS U €AUHUIIBI (PU3MYECKUX BEITUYHMH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAOIIUE
JNaHHYIO (U3NYECKYIO BEJIHUUHY C APYTUMH BEIMYMHAMU, CTPOUTH TpadUKN N3YUYEHHBIX 3aBUCH-
MOCTEH (PU3UYECKUX BEJIIUYUH;

XapaKTepru30BaTh CBOMCTBA Tell, GU3NUYECKHE SBJICHUS W TPOIECCHI, UCIONB3Ysl 3aKOH COXpaHe-
HUS DHEPTHH, 3aKOH BCEMHPHOTO TATOTECHWS, MPHHIUI CYNEPIO3UIUU CHJI, IPUHIUII OTHOCH-
tenbHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs HMMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHs 3apsJ0BOT0 M MaCCOBOIO YHCEIN MPH SAEPHBIX PEaAKIIU-
SIX, TIPH 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCBIBATH €70 MaTEMaTHYECKOE BbI-
pakeHue;

OOBSICHATH (PM3MUECKUE TIPOIECCHI M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIlHid TpaK-
TUKOOPUEHTHPOBAHHOT'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHbIE CBSA3U, CTPOUTH 0OBsC-
HEHME U3 2—3 JIOTMYECKHX IIaroB ¢ OMOpOM Ha 2—3 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHble 3a/1auu (OMUpAIOLINecs Ha CUCTeMY U3 2—3 ypaBHEHHI), UCIIONb3YsI 3aKOHBI U
(bopMyIbl, CBs3BIBatOIINE PU3NUECKHE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a7adll 3aIyChI-
BaTh KPaTKOE YCIIOBHE, BBISBIATH HEAOCTAIONINE WM W30BITOUHBIC TAaHHBIC, BHIOUPATh 3aKOHBI 1
(bopMyIbl, HEOOXOAUMBIE TSI PellIeHHs], TPOBOIUTH PACUEThI U OLEHUBATH PEATUCTHYHOCTD I10-
JY4YEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pacro3HaBarthb Mpo0JIeMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIHU (PU3UIECKUX METOJIOB, UCIOJb-
3ysl OMHMCaHUE HUCCIENIOBaHMS, BBLACTATH IMPOBEpPSEMOE IMPEINOI0KEHHUE, OLIEHUBATh MPaBUIIb-
HOCTh TIOpPSJKA TPOBEICHHUS HWCCIEIOBAHMS, JETaTh BBIBOJBI, WHTEPIPETHPOBATH PE3YIbTAThI
HaOIIOIEHUH U OIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WM (PU3MUECKUX CBOMCTB TeN (M3Y-
YyeHHe BTOpOro 3akoHa HblOoTOHA, 3aKOHAa COXpaHEHHs YHEPIHH, 3aBUCUMOCTh Iepruoaa Koiebda-
HUI NPYXUHHOTO MasTHUKA OT MAcChl rpy3a U KECTKOCTU MPY)KUHBI U HE3aBUCUMOCThH OT aM-
IUTATY/Ibl MAJIBIX KOJIEOAHUH, IPSMOIMHEHHOE PaCIpOCTPAaHEHHE CBETA, PAa3JIOKEHHE OEJIOro CBe-
Ta B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHHs B IJIOCKOM 3€pKaje M CBOMCTB HM300pa>keHUs
npeaMeTa B coouparomieil uH3e, HabMoJeHHe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 M30BITOUHOrO0 HabOpa 000pyIOBaHUSA, OMUCHIBATH XOJ
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,



MPOBOAMTH MPH HEOOXOAWMOCTH CEPHUIO NPSIMBIX U3MEPEHUH, ONpenesss cpeHee 3HaueHue 13-
MepsieMoi BeTM4HHBI ((POKYCHOE pacCTOSIHUE COOMPAFOIICH JIMH3BI), 000CHOBBIBATH BHIOODP CIIO-
coba n3MepeHus (M3MEepUTEIHLHOrO IpUdopa);

MIPOBOAUTDH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJTUYHMH C MCIOJIb30BAaHUEM IMPSAMBIX H3-
MEpeHUH (3aBHCHUMOCTh MyTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JBIKCHHM 0O€3 HadalbHON
CKOpOCTH, IIeproJia KoJeOaHni MaTeMaTHYeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXeHUsI CBETA OT yIJia MaJIeHUs U yria NpejioMJIeHHs OT yrja NajeHus): MIaHUpOoBaTh UCCIie-
JIOBaHHE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYy4YECHHOW 3aBU-
CUMOCTH (PM3MUECKUX BEJIMYMH B BUAE TAOIUI] ¥ rpa)UKOB, A€TaTh BHIBOJBI [0 PE3yIbTaTaM HC-
CJIEI0OBaHUS;

NPOBOJUTH KOCBEHHBIC M3MEPEHUsI (PU3UUECKUX BEIMUYUH (CPEAHSS CKOPOCTh M YCKOPEHHE Tela
IIpU PaBHOYCKOPEHHOM JIBH>KEHUHU, YCKOPEHHE CBOOOTHOTO MaJeHUs, KECTKOCTh MPY>KUHBI, KO-
3¢ PULMEHT TpeHUs CKONbXKEHUs, MEXaHW4YecKasi paboTa U MOILHOCTb, YAaCTOTa W MEPUOH KoJie-
OaHMl MaTEMaTUYECKOro U IPY>KMHHOI'O MasiTHUKOB, ONTHYECKas cujla coOMparoiel JMH3bI, pa-
JUOAKTUBHBIA (POH): MJIAHUPOBATH U3MEPEHUs, COOUPATh FKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BbI-
MOJIHATh U3MEPEHUS, CleAys NMPEAIOKEHHON WHCTPYKIUHU, BBIYUCIATH 3HAYEHHUE BEITUYMHBI U
AHAIM3UPOBATH MOJTYYCHHbBIE PE3YNIbTAThI C YUETOM 33/1aHHOM MOTPEITHOCTH U3MEPEHU;
coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3nuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (U3UYECKUX MOJEJCH: MaTepualibHas Touka, abco-
JIOTHO TBEPJOE TENO, TOUCYHBIM UCTOYHUK CBETA, JIy4, TOHKas JTMH3a, [JIaHEeTapHas MOJIeb aTo-
Ma, HyKJIOHHasi MO/IeTIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACWCTBUS U3YUYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMO-
poii Ha MX onmucaHus (B TOM YKCIe: CIIUAOMETP, JaTYUKH MOJIOKEHHUS, PACCTOSHUSA U YCKOPESHHUSI,
pakera, 3X0JIOT, OYKH, NEPUCKOI, (oToanmnapar, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, J03U-
MeTp, Kamepa BuibcoHa), HCIoib3ysl 3HaHUS O CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXOAMMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKU M3YyYEHHBIX TEXHHUYECKHX YCTPOMNCTB, U3MEpH-
TEJIbHBIX MPUOOPOB M TEXHOJIOIMYECKHUX MPOLECCOB MPH PEIIEHUHN y4eOHO-PAKTUUECKUX 3a/1a4,
ONTUYECKUE CXEMBI JIJISl IOCTPOEHUS N300pakeHUH B IUIOCKOM 3€pKaJie U COOMparolel JINH3E,
MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMAIIHIO O IPUMEPaX ) MPAKTUIECKOTO UCIONIB30BaHus (hu-
3UYECKUX 3HaHWH B MOBCEIHEBHOW >KM3HM JUIsl o0ecriedyeHus 0e30MacHOCTH MpU OOpalleHUH C
npuOopaMu U TEXHUUYECKUMHU YCTPOMCTBaAMH, COXpaHEHUS 3/I0pPOBbS U COOIIIOIEHUSI HOPM SKOJI0-
TMYECKOI0 TOBEIEHUS B OKPYXKAIOIIEeH Cpenie;

OCYIIECTBIISATh MOMCK MHpOpMAIUU (U3NYECKOro cojaepkaHusl B VIHTepHETe, caMOCTOSTEIbHO
bopMynupys MOUCKOBBIN 3ampoc, HAXOAUTh IYTH OINpPENEIEeHUs JTIOCTOBEPHOCTH MOIYyYEHHOM
uH(pOpPMAIIMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJIHUTEIHHBIX HCTOUHUKOB;

MCIIONIb30BATh MPHU BBIMOJHEHUN YUYE€OHBIX 33/JIaHUN HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy duszude-
CKOT'O COJIep KaHMUsl, CTIPaBOYHbIE MaTepualbl, pecypchl ceT MHTepHeT, BIajeTh npuéMaMu KOH-
CIEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHus HHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpMAIMH U3 He-
CKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEpKaHUs, MyOJIMYHO MPEJCTaBIsATh PE3yiabTaThl Mpo-
€KTHOW MJIM MCCIEI0BATENIbCKON JESITENIbHOCTH, IPU 3TOM IPaMOTHO HCIIONb30BATh MU3YyUEHHBIN
MOHITUIHBIN anmapaT u3y4aeMoro paszzieina (U3UKU U COMPOBOXKIATh BRICTYILICHHUE MPE3CHTAIH-
el ¢ yuéToM 0COOECHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
Ne HauMeHOBaHNE Pa3Ie/ioB U TeM Npo- KoJunyecTBO 4acoB JuaekTpoHHbIe (HUdpo-
w/n DAMMEL B 6 BbI€) 00pa3oBaTeIbHbIE
p cerok.pad IIpakr. pecypes
pao.
Pazgea 1. ®usuka v €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
1.1 dusmka - HayKa 0 IPUPOJIe 2 https://m.edsoo.ru/7f416194
1.2 Ou3NYECKUE BEITNINHBI 2 1  https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAayYHBI METO MTO3HAHUS 2 1 | https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Pa3nes 2. [lepBoHayaibHbIe CBeICHUS] O CTPOEHHUH BellleCTBa
2.1 CrtpoeHue BemecTna 1 https://m.edsoo.ru/7f416194
2.2 i};};x(eﬁne 1 BIAUMOICHCTBHC HACTHIL BEHIE- 2 1 https://m.edsoo.ru/7f416194
2.3 ArperaTHbple COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue 1 B3auMojieiicTBHe TeJl
3.1 MexaHnuecKoe IBIKEHUE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 1 | https://m.edsoo.ru/7f416194
33 Cwnna. Buner cun 14 1 2 | https://m.edsoo.ru/7f416194
Hroro no paszaeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB
41 Masnenue. Ilepenaya naBineHuss TBEPABIMUA 3 bubnuorexa [JOK
’ TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 https://m.edsoo.ru/7f416194
4.3 ATMochepHoe 1aBiieHHE 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B 7 > 3 bubnmoreka [JOK
' HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3pnen S. PaGoTra m1 MOIHOCTB. JHEprus
5.1 PaGota u moutHOCTH 1 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 https://m.edsoo.ru/7f416194
53 Mexanuyeckast SHeprus 1 1 https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
IOBTOpEHHE 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12



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

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM NPOrpam- I JuiekTpoHHbIE (Hudpo-
n/n  Mbl Bcero Kontp p. Bble) 00pa3oBaTe/IbHbIE
pao.
Pao. pecypcbl
Pasnen 1. TermoBble siBiaeHUs
1.1 CrpoeHre 1 CBOHCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
1.2 TennoBbie IPoOIIECCHI 21 1 5 https://m.edsoo.ru/7{4181ce
Uroro no pazaeny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U 7 1 bubnmnoreka HOK
) WX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoteka [IOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
2.3 MarHuTHBbIC SIBJICHUS 6 1 1.5  https://m.edsoo.ru/7f4181ce
2.4 DJEeKTPOMAarHUTHAS HHYKIIUS 4 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

KoandecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM K n dieKkTpoHHbIe (LM (pPOBbLIE)
n/n NMPOrpamMmblI Bcero P;;Tp- . I?; GITT o0pa3oBaTejibHbIE PeCypPChl
Pa3znea 1. Mexann4yeckue siBJIeHHUS
1.1 MexaHn4eckoe IBHXKEHHE U CIIO- 10 1 bubnuoreka [IOK
’ COOBI €T0 OITMCAHUI https://m.edsoo.ru/7{41a4a6
1.2 BzaumopeiicTsue el 20 3 https://m.edsoo.ru/7{41a4a6
1.3 3aKOHBI COXPAaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
2.1 ‘ MexaHnueckue KoJIeOaHus 7 3 https://m.edsoo.ru/7{41a4a6
22 ‘ MexaHnuyecKue BOJIHBL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paznen 3. 3HeKTpOMaFHI/ITHOC OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U DJIEK- 6 ) bubnuorexa [HOK
' TPOMarHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nea 4. CBeToBbI€ SABJICHUSA
4.1 3aKOHBI paCpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! ¥ onTUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6em0ro cBeTa B CEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Paspnen S. KBaHnTOBBIC SIBJICHUSA
5.1 Meryckarue u OTI0IIeHHE CBeTa 4 1 https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 S nepuble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. IloBTOpuTE1bHO-00001IAK01IHIT MOAY/Ib
6.1 [ToBTOpEeHHE 1 0000IIEHUE COIEP- 9 ) bubnuotexa [JOK
) XKaHug Kypca Gpu3uky 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE
7 KVIIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupoje. SBjieHus
npupoisl. U3ndecKue sBICHUS
MexaHuyeckue, TEII0BbIC, AIEKTpUIe-
CKH€, MarHUTHBIE, CBETOBBIC, 3BYKOBBIE
SIBJICHUS

du3nyeckre BETUIUHBI U UX HN3MCPCHUC

KoaunuecTBO 4acoB

a JJleKTPOHHBbIE HU(PPOBHIE
ONTP- Mpakr a o0pa3oBaTte/bHbIE pecyp-
.pao. ChbI

Bcero K
pao.

VYpok-uccnenosanue "M3mepenue Tem-
nepaTyphl PU MOMOIIU KUAKOCTHOTO
TEPMOMETpA U AaTYMKa TeMrepaTypsl”

Kak ¢usmka u npyrue ecrecTBeHHbIC
HayK{ M3y4aroT npupoy. EcrecTtBeHHO-
HaY4HbII MeTo]] mo3HaHus. Onucanue
(U3NUECKUX SIBICHHUH C TIOMOUIBIO MOJIE-
e

bubmuorexa [JOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenoBanue "[IpoBepka rumore-
3bI: JAJILHOCTH ITOJIETA IIAPHKA, ITYIICH-
HOT'O TOPU30HTAIILHO, TeM OO0JIbIIEe, YeM
OoJibiie BhIcOTa Mmycka"

CTpOCHI/Ie BCIICCTBA. OHLITBI, JAO0Ka3bl-
Baroiuec TUCKPETHOC CTPOCHUC BCIIIC-
CTBa

bu6nuoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

I[BI/I)KCHI/IG JacTull BEIICCTBA

Ypok-uccnenoanue «OTbITHI 11O
HAOII0/ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

Ar PEraTHbIC COCTOAHNA BCIICCTBA

1 https://m.edsoo.ru/ff0a013e

11

B3anmocBs3b MKy CBOMCTBAMU Be-
[IECTB B Pa3HbIX arperaTHbIX COCTOSHU-
SIX U UX aTOMHOMOJIEKYJISIPHBIM CTPOE-
HueM. OCOOEHHOCTH arperaTHhIX COCTO-
SIHUH BOJBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

12

13
14

Mexanunyeckoe nBuxeHue. PaBHoMepHoe
Y HEPAaBHOMEPHOE JIBMKECHHE

CxopocTtb. EnuHuIBI cKOpOCTH

Pacuer IMYTH 1 BpEMCHU NABUKCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

1 https://m.edsoo.ru/ff0a079¢
1 https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH unepuuu. Bzaumonei-
CTBHE TEJI KaK MPUYNHA U3MEHEHUS CKO-
OCTH ABIDKEHUS TEN

1 https://m.edsoo.ru/ff0a0c10

16

ITnotHOCTE Bemiectsa. Pacuetr Macchel 1
o0BeMa Teja 10 €ro INIOTHOCTH

1 https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHas pabota «OnpeneneHue
IIJIOTHOCTHU TBEPAOTO TEIIA»

18

Penrenue 3anaud mo teme "IImoTHOCTH

1 bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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Berrecrna"

https://m.edsoo.ru/ff0al23¢c

Cuna xak XxapakTepUCTHKa B3aUMO-

19 nerctBud Te. Cuia ynpyrocTu. 3aKoH
I'yxa
Jlaboparopnas pabota «M3ydeHue 3a-
20 BHCHMOCTH pacTshkeHus (aedopma-
[[UH) IPY>KUHBI OT MPUIIOKCHHOH CH-
JBD»
21 SBnenue tarorenus. Cumia TsHKECTH
BSI3b MKy CHIJION TSDKECTH U M i
22 TCenzi Bei Tﬂei: IJ’IeOmeHI/Ieescaz[aq nca)lCTcecl)we bubmorexa LHOK
" " https://m.edsoo.ru/ff0al778
Cuia TsxecTu
23 Cuiia TSKeCTH Ha APYTruX IJIaHeTax. bu6mmoreka [JOK
Du3nuecKre XapakTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
24  Usmepenue cwi. Jlunamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocThb https://m.edsoo.ru/ff0al778
CriokeHue IByX CHJI, HallPaBIEHHBIX 10 bubnmoreka [JOK
26 . 2 o
0JIHOI psiMoii. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau mo reMme "PaBHOoeli-
CTByIOIIas cui"
TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubmmorexa [IOK
28
TpeHue B Ipupoc U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «M3yueHue 3aBu-
g  CHMOCTH CHIIBI TPEHHS CKOJbKEHNS OT bubnmnoreka [JOK
CHUJIBI JIaBJICHUS M XapaKTepa COMpHKa- https://m.edsoo.ru/ff0alcc8
CaloIINXCs MOBEPXHOCTEH»
30 PeH.Iej—II/Ie 3a7ia1 Ha OTpe/IeNeHe pas-
HOJICHCTBYIOIICH CHITBI
Pemenwue 3amau mo Temam: «Bec Temay,
31« pa(pnqecxﬂoe n300pakeHre CHUIDY bubmorexa HOK
. ’ https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOACHCTBYIOIIAS CHIT»
KontponpHas padota mo temam: «Me-
3y | XaHIecKoe IBIKEHHe, «Macca,
IUIOTHOCTBY, «Bec Tenay, «"paduue-
cKoe n3o0pakeHue cuny, «Cuibhy
33 Hasnenne. CriocoObl yMEHbIICHUS U bubmuorexa [IOK
YBEJIMYEHUS aBIICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTb JIABJICHUS bubnmoreka [JOK
raza ot o0bEma, TeMnepaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPABIMU TEIIAMH, bubnuoreka [JOK
KUJKOCTAMHU U Tazamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )XKUAKOCTH U rase, Bbl- bubmuoreka [JOK
3BAHHOE JE€HCTBUEM CHJIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bu6mmoreka [IOK
KUAKOCTHU U Tase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coo0mmarommecs: Cocyabl https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii mpecc https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1lopiIHEeBOM KUIKOCT-

HEIM Hacoc
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Atmocdepa 3emnu. [lpuunne cymie-
CTBOBaHMUSI BO3YITHON 000JIOYKH 3EeMITH.

41 https://m.edsoo.ru/ff0a2b5a
3aBUCUMOCTBH aTMOC(EPHOTO J1aBICHUS
OT BBICOTHI HaJl YDOBHEM MODSI
bu6mmoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBiaeHue
Ayx (eproe 1 https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHOro faBiIeHuUs. bubmorexa [IOK
OnbiT Toppudennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO TaBJICHHS bubmuorexa [JOK
OT BBICOTHI HAJ] YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
bapomeTp-anepoua. ArmochepHoe nas- bubmuoreka [JOK
45
JICHWE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "AtmochepHoe
JapyieHue"
47 JelicTBUE )KUIKOCTHU U ra3a Ha NOTPy- bubmuoreka [JOK
YKEHHOE B HUX TeJI0. ApXHMeI0Ba CHJia https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BLITaJI;KITIBgI}(I) ﬂepi“l CI/IJTILI :fll)cg H}OHHeﬁ 1 bubmorexa LIOK
» A YIOH https://m.edsoo.ru/ff0a33fc
Ha TEJI0, TOTPYKEHHOE B KHUIKOCTh)
JlabopaTtopHas pabora o Teme «Mccie-
OBaHME 3aBUCHMOCTH Beca Teja B BOJE
49 M . N a 1 https://m.edsoo.ru/ff0a3514
0T 00bEMa TIOTPYKCHHOH B )KHIKOCTh
YacTH Tena»
50 [InaBanue ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHctpyuposa-
5 HHE apeoMeTpa MM KOHCTPYHpOBAHHe 1
JIOAKU U OIIpeJeTIEHUE €€ rpy30I0abEM-
HOCTH"
Pemenne 3amau mo temaMm: «IIlmaBanme
52 cynos. BoznyxonnaBanue», «/laBieHue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, KUIAKOCTEH U Ta30B)»
53 Mexanunueckas pabota https://m.edsoo.ru/ff0a3f82
54 MormHocTh. EAuHUIIBEI MOIITHOCTH https://m.edsoo.ru/ff0a3{82
Ypok-uccnenoBanue "Pacuér MOIIHO-
55 CTH, Pa3BUBAEMOU IIpU MTOABEME I10 1
nectyuie"
56 [Ipocteie Mexann3mbl. Poruar. PaBHo-
BECHE CHJI Ha phluare
Kontponbras pabota mo teme «/laBie-
57 Hue TBEPIBIX Tell, )KUIKOCTEH U Ta30By /
Bcepoccutiickas mpoBepodHas padboTa
PesepBubiit ypok. Pabora ¢ Tekctamu
sg MOTeMe «/laBiieHue TBEPABIX TEI, KU~ bubnuorexa [IOK
KocTel 1 ra3oBy» / Beepoccuiickas mpo- https://m.edsoo.ru/ff0a4fte
BepouHasi paboTa
Prruaru B TexHuke, OBITY U IPUPO/IE.
59 JlaGopaTtopHas a6o’Ta «I/i]ccnep ollzaﬁne 0.5 bubmorexa OK
patopHas p A ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYara
60 Pemrenue 3agad mo teMe «Y CI0BUA bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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ABHOBCCHS pblvara»

https://m.edsoo.ru/ff0a48a6

61

Koaddunment noneznoro neicTeust
MexaHu3ma. Jlaboparopnas pabora
«M3mepenne KIIJI HakIOHHOM 110C-
KOCTH»

0.5

62

63

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

Mexannueckas sHeprusi. Kunernue-
CKasl ¥ MOTEHIMaIbHas SHEPTUsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUUYECKOM
SHEPIrUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

Ypok-3KCrIepuMEeHT Mo Teme "IKcre-
PUMEHTAJIbHOE OTpe/IeIICHUE U3MEHE-
HUSl KHHETUYECKON U MOTEHINAIbHOM
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM MIOCKOCTH"

66

67

KoHnTtpoinbHas padora mo teme «Pabo-
Ta ¥ MOUTHOCTb. DHEPTUsi»
PesepBHeIil ypok. Pabora ¢ TekcTamu
o teMme "MexaHnueckoe IBUKeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "Pabora. MomtHocTh. DHEp-

'

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68

12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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8 KVIACC

KoanuecTBo 4acoB

Ne
Tema ypoxa Komtp Nara DJIeKTpOHHbIe HU(pPOBbIE
n/n Bcero Mpaxk. o0pasoBaTebHbIE pecyp-
. Pao.
Pa6. ChbI
O e e e -
| oo winemmpus | B LOK
p https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Monenu TBEPAOTO, )KHIKOTO U Ta3000- 1 bubnmoreka [JOK
Pa3HOr0 COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbscHeHne CBOMCTB TBEPAOTO, )KHUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSTHUH BEIIECTBA HA 1
OCHOBE TOJIOKEHUI MOJIEKYISPHO-
KMHETUYECKOU TEOPUHU
5 Kpucranimaeckue u amopdHsbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmauuBanue ¥ KanuuisipHOCTh. [ToBepx- 1 bubnnoreka [JOK
HOCTHOE HATsDKCHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIMpeHHe U CKaTHE 1 https://m.edsoo.ru/ff0a5a26
3 Temmepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHHS YACTHI]
Buytpennss sueprusi. CriocoObl u3MeHe- bubnnoreka [JOK
9 N 1
HUSl BHYTPEHHEHN 3Heprun https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bubmorexa [TOK
g pea https://m.edsoo.ru/ff0a6412
Ypok-koupepenmus "TlpakTruueckoe wc-
MOJIL30BaHME TEIUIOBEIX CBOMCTB BEIIECTB bu6mmorexa [IOK
11 1 1
U MaTepuasoB B LIEJSX SHeprocoepexe- https://m.edsoo.ru/ff0a65c0
Hus"
12 KonunuecTBo TemnoTsl. Y aenbHas Temio- 1 bubnunoreka [JOK
€MKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue ternoBoro 6ananca. Terio- 1 bubnuoteka [JOK
0OMEH U TEIJI0BOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JI "N
o | oo e oo | | Siswemaok
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacyer konmdecTBa TEIOTH, HEOOXOAH-
15 MOTO JIJII HAarPEBAHUS TENA Y BBIACISEMO- 1
T'0 UM TPU OXJTKJICHUH
16 JlaGopatopHnas pabota "Omnpeznenenue 1 1 bubnuorexa [IOK
YACIBHOU TETJIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y JeIbHas TeIoTa 1 bubmuorexa [JOK
CrOpaHHs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpCBaHUE CTaJlIu-
18 th:ICKTx I;Ign P;’ Te?IbI:{I;ﬂBT:r?HOI;I;HH;a;JIIg 1 bubmorexa LIOK
e https://m.edsoo.ru/ff0a71d2
HUs
Jlaboparopnast pabota "Onpenenenue bubmuotexa [JOK
19 . " 1 1
YIETBHOU TETUIOTHI IJIABJICHUS JIb/Ia https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue u koHaeHcanus. Vcna- 1 bubnuorexa [IOK

peHue

https://m.edsoo.ru/ff0a740c
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Kumnenue. Y nenpHas Temiora napooopa-
30BaHUS M KOHJCHCAIIUHU. 3aBUCHMOCTh

bu6mmoreka [IOK

21 TeMIIepaTypbl KUIIEHUs OT aTMOC(hepHOTro https://m.edsoo.ru/ff0a786¢
TABIICHUS
Bnaxnocts Bo3ayxa. JlabopaTopHas pa-
22 oora ”Onpe):[eﬂégze OTHOCII;TGJIEHOP'I ’ 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/TyXa
23 Pemenue 3amay Ha onpeeneHue BIaKHO-
CTH BO3/yXa
[TpuHIHIB pabOTHI TETIJIOBBIX JBUTATE-
24 neit. [lapoBast TypOuHa. /[Burarenas BHYT-
PEHHETO CropaHus
75 KII/ TermoBoro nBurarens. Tennoseie bubnmoreka [JOK
JIBUTATEJIH U 3alllMTa OKpY>Karolel cpeibl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOoH COXpaHEHUs U IPEBPAILICHUS] SHEP-
THUU B TEIJIOBBIX IPOIEccax
[ToaroroBka K KOHTPOJILHOM pabOTE MO
27 Telvia "TerioBbie SIBJP;GHI/UL I/I?I,)MGHGHI/IG bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHHI BEIIeCTBa
KontponbHas padota nmo teme "TermmoBbie
28 sIBJIerH;L I/I3M£HeHHe arperaTHbiX COCTO- buGimorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
STHUH BEIeCTBA
29 Dnekrpuzanus Ten. /[Ba pona anexrpuye-
CKHUX 3apsiJIOB
30 VYpok-uccnenoBanue "DneKTpU3aIus TENI 1
WHIYKIUEW U TPU COMPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe moie. HampsskeHHOCTD
32 BJ'IGKTIE)I/I‘IeCKOFO TOJIS. HpI/II)HIII/IH cymnep- bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
MO3UIUH DIEKTPHUECKUX MOJeH
13 Hocurenu snextpudeckux 3apsaoB. Jie-
MeHTapHbIi 3apsa. CTpoeHue atoma
34 [IpoBOAHMKY M TUANIEKTPUKU. 3aKOH CO- bubnnoreka [JOK
XpaHEeHHUs AIIEKTPUUYECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubmuoreka [JOK
AIEKTPUICCKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro CyIIle-
36 CTBOBapHI/ISI. I/ICTO'—IHI:IIEII/I aneKTqueciglro bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
TOKa
37  JleHcTBUS 2MEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoanue "JleicTBUE NEKTPU-
38 YECKOT'0 MOJISl Ha POBOJAHUKHU U JUAJICK- 1
TpUKu"
39 DJIEKTPUYECKUI TOK B METaJIaX, )KUJIKO- bubmuoreka [JOK
CTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKas 1enb U €€ COCTaBHbIE Ya-
CTH
41 Cuna Toxka. Jlabopartopnas padora "M13- 0.5 bubnuoteka [JOK

MEPEHHE U PETYIUPOBAHUE CUIIBI TOKA"

https://m.edsoo.ru/ff0a8bd6
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DnexTpuueckoe HanpshkeHue. BonbTmerp.

bubmuoreka [JOK

42 Jlaboparopnas pabota "I/IS'I:/IepeHI/Ie U pe- 0.5 https://m.c dS(I)_E).ru I£f0a%14
TYJIUPOBAHUE HAMPSIKEHUS
CornpoTuBiieHHE POBOAHUKA. Y ACIIBHOE bubnmoreka [JOK

43
COTPOTHUBJICHNE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopartopHnast pabota "3aBUCHUMOCTh
3JIEKTPAYECKOTO CONPOTUBIIEHUS NIPOBO- bubnmoreka [JOK

44 1
HUKAa OT €ro JITMHBI, IJIOIIAIH TOoTIepey- https://m.edsoo.ru/ff0aa738
HOT'O C€YeHHs U MaTepuaia”

45 3aBUCHUMOCTD CHJIbI TOKA OT HANPSKCHHUS. bubmmoreka [JOK
3akon OMa 11 yJacTKa 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabdota "UccnenoBanue

46 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 1 bubnmoreka [JOK
PE3HUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04¢
HaIpsDKEHUS Ha pe3ucTope”

47 [TocnenoBarenbHOE M ApAILICIBHOE CO-
€IMHCHUS TTPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBu-

48 J1a CJIOKEHUS HaIPSKEHUH [TPU MOCIE0- 1 bubnnoreka [JOK
BaTEJIbHOM COCIMHEHUH JIBYX PE3UCTO- https://m.edsoo.ru/ff0aaa58
poB"

JlabopaTopnas padora "IIpoBepka npaBu-
49 na IIJII:I CHJII)H Toia npu Ha;)anneanHoid co- 1 buGimorexa [IOK
" https://m.edsoo.ru/ff0aadle
€IMHEHUU PE3UCTOPOB
Pemenue 3amay Ha npuMEHEHUE 3aKOHA
50 Owma s p'clfJH/mHoré3 COCIMHEHUS TIPO- bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
BOJTHUKOB

51 PaboTta u MOIITHOCTB ANEKTPUIECKOTO TO- bubmuoreka [JOK
ka. 3akoH xoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "OnpezeneHue

52 pa60TpLI u E/IOHIIEOCTI/I SHGKTII;I/IIILICCKOFO 1 bubmorexa LIOK

" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE IIETTH U MTOTPeOUTEn
53 3neKT1:£)quc1<0171 ;{epmn B 61:}),1Ty. Kopot- bubmorexa LIOK
https://m.edsoo.ru/ff0ab660
KO€ 3aMbIKaHUE
54 [TocTosTHHBIC MArHUTHI, X B3aUMOJICH-
CTBUE

55 VYpoxk-uccnenopanue "M3ydenue nosiei 1 bubmuorexa [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MaruautHoe nojie. MarHuTHoe mnoJie 3eM- bubmuoreka [JOK
JIA ¥ €T0 3HAYCHUE TS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOILHOU paboTe MO

57 TeMe "DIeKTpUYECKHe 3apsiabl. 3apsyKEH- bubnnorexa [JOK
HBIC TeJIa U uX B3aumoJiercTBus. [locto- https://m.edsoo.ru/ff0abd2¢
SIHHBIN AJIEKTPUYECKUN TOK"

KontponbHas pabota mo teme "DneKTpu-
YECKHE 3apsibl. 3apsKEHHBIC Tella U UX
58 B3aHMonegc§Bm. lPIOCTOHHHHI?I AJIIEKTPHU- bubmorexa LIOK
o " o https://m.edsoo.ru/ff0abea8
gyeckuil Tok" / Beepoccuiickas mpoBepod-
Has pabora
59 PesepubIii ypok. Pabora ¢ Tekcramu mo bubmuoteka [JOK
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teme "I1oCTOSHHBIN SNeKTPUIeCKUd TOK" /
Bcepoccutiickas nmpoBepouHas pabota

https://m.edsoo.ru/ff0acdc6d

60

OnbIT Opcrena. MarHuTHOE TOJIE DJICK-
TPUYECKOTO TOKa MarHuTHoe 1oJje Ka-
TYIIKHA C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

62

[TpuMeHeHHe AIIEKTPOMArHUTOB B TEXHU-
ke. JlabopatopHas padora "M3yuenue
JEWCTBUSI MATHUTHOTO TOJISl Ha TIPOBO/I-
HUK C TOKOM"

DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue 351eKTpoaBUraTeac B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHC-
nopre. JlabopaTopHas padora "KoHcTpy-
WPOBAHUE U U3y4eHUE padOTHI IJICKTPO-
nsurareis"”

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

66

OnsiTel Dapanes. 3aKOH ANEKTPOMAarHuT-
HoM unaykuuu. IIpasuno Jlenna

Onextporenepatop. CriocoObl MOTydeHHs
AIEKTPUYECKOI PHEPTUu. DIEKTPOCTAH-
MY Ha BO30OHOBIISIEMBIX UCTOYHUKAX
SHEPTUU
[ToaroroBka K KOHTPOJILHOU PabOTE 1O
Teme "DJIEeKTPUYECKUE U MarHUTHBIC 5IB-
neHus"
KonTponbHas pabora no teme "Inek-
TPUYECKHE U MAarHUTHBIC sIBIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

PesepBHslIit ypok. Pabota ¢ Tekctamu
o Teme "TernsoBsie sBICHUS"
Pesepsublit ypok. PabGora ¢ Tekctamu
1o Teme "MarHuTHbie sBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accS5e

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

68

14.5
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9 KJIACC

KosnnuyectBo yacos
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kourp.IIpakr

n/m Bcero paG. . Pab, Jlata o0pa3oBaTe/bHbIe pecypchl

1 Mexanundeckoe JBukeHue. Marepuab- 1

Hasl TOYKa
) Cucrema orcuera. OTHOCUTEIHLHOCTh Me- 1 bubmuorexa [JOK

XAaHUYECKOI'O JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE IPSIMOTTUHEIHOE BIKE- 1

Hue. CpeqHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE JIBH- 1 bubnmnoreka HOK

KeHHUe. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSMOIUHEHHOTO PABHOYCKO- 1

penHoro nexkeHus. ['paduk ckopoctu

JlabopaTtopHast padora "Onpeznenenue Bubnmorexa [IOK

7 YCKOPEHUS Telia MPU PaBHOYCKOPSHHOM 1 1
IBWKEHHUH 110 HAKJIOHHOH IIJI0CKOCTH"

https://m.edsoo.ru/ff0adb18

CBoOomuoe nagenue teit. Onsite! [anu-
nest

PaBHOMEpHOE ABHKEHUE TIO OKPYKHO-
9 ctu. [lepron u wacrora obpamienus. Ju- 1
HelfHas U yTraIoBasi CKOPOCTH

bubmmoteka [IOK
https://m.edsoo.ru/ff0ael76

10 lenTpocTpeMHuTENTbHOE YCKOPEHHE 1
11 [Iepseii 3akoH HproTOHA. BekTop cuiibl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetorona. PaBHozelicTByI0- 1 bubnmnorexka HOK
mIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon Herorona. Cynepnosnnus 1 bubmuoreka [JOK
cuI https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB 1 bubnmnorexka HOK
Herorona https://m.edsoo.ru/ff0aebbc
15  Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amaq mo teme «Cuita ympyro- 1
CTH»
17 JlaGopatopHas pabota «Onpeznenenue 1 1 bubmuoreka [JOK
YKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna tpenns ! https://m.edS(])_E).ru/fanﬂ 38
19 Pemenue 3agau no teme «Cuia TpeHUS» 1 bubmorexa LJOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue 1 1 bubmuoteka [JOK
Kod(puImeHTa TpeHus CKOJIbKCHHS " https://m.edsoo.ru/ff0af8be
1 Penrenue 3amad mo teMe "3akoHbl Hilo- 1 but6mmoreka [IOK
toHa. Cuia ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0atb8e
Cuna TSKeCTH M 3aKOH BCEMUPHOTO TS- Butmiorexa [[OK

22 roTeHHs. Y CKOpEeHHe CBOOOIHOTO Majie- 1
HU

https://m.edsoo.ru/ff0af044
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Ypoxk-koHdpepenuus "/IBuxeHue TeI BO-

23 KpYT TpaBuTalionHoro mnenrpa (Coi-
HeuyHas cucteMa). ['anakTuku"
24 Pemenne 3agau mmo teme "Cuia TSOHKECTH bu6nuoreka [IOK
Y 3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 IlepBas kocmuyeckas ckopocTb. HeBeco- bubmuorexa [JOK
MOCTb U TIEPETPY3KH https://m.edsoo.ru/ff0af33c
PaBHoBecue marepuanbHOil Touku. AGco-
26 JOTHO TBEpAOE Teso. PaBHOBecHe TBEP- bubmuorexa [JOK
JIOTO TeJa ¢ 3aKpeIIEHHON OChIO Bpallie- https://m.edsoo.ru/ff0afe36
Husi. MomeHT cuibl. L{eHTp TsxecTu
PaBHoBecue marepuanbHOil Touku. AGco-
27 JIFOTHO TBEPIOE TeJo. PaBEOBeCPIe TBEp-
JIOTO TeJla C 3aKPETUIEHHONW OChIO Bpalle-
HUst. MoMmeHT cuibl. L{eHTp TsxecTn
73 Pemenne 3agad mo reme "MOMEHT CUJIBL. bu6nmoreka [IOK
Lentp tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 Telv?e "MeX&HI/I‘{eCK(I:e I[BI/I)KCII-)II/IS. Bzan- bubmorexa LOK
. " https://m.edsoo.ru/ff0b0408
MOJICHCTBHUE TEI
30 KonTposabnas padora no teme "Mexanu- bubnmnorexka HOK
yeckoe ABWKeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
HNmnynbe Tena. UMnynbse cuibl. 3aKoH
31 COXpZHeHI/Iﬂ I/IMH}’J’ILZa. VYupyroe u He- bubmorexa LOK
. https://m.edsoo.ru/ffOb07fa
YIpPYroe B3auMOJEHCTBUE
32 Pemenue 3anay no teme "3akoH coxpaHe- bubmuoreka [JOK
HUS UMITYJIbCa" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepenus "PeakTuBHOE ABIKE-
HUE B IPUPOJIE U TEXHUKE"
34  Mexanuueckasi paboTa U MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
35 Paborta cuiibl TSXKECTH, CUITBI YIIPYTOCTH U bubmuoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «Ornpenenenue pa-
36 OOTHI CUJIBI TPEHUS TIPH paBHOMEPHOM
JBIDKEHUH TeJIa TI0 TOPU30HTAILHOM TT0-
BEPXHOCTH»
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPTHS
38 Kunernueckas sneprus. Teopema o kuHe- bubmuoreka [JOK
TUYECKOU SHEPTrUuu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUU B MEXaHUKE
JlaGopatopHas pabota «/3yueHue 3akoHa bubmuoreka [JOK
40
COXPaHEHHUSI SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOe ABMKEHUE U €TO XapaKTe- but6mmoreka [IOK
PUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Koiebanus. BelHyKIeHHBIC bubnmoreka [JOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTnu4ecKuil U NPy KUHHBIM MAsITHUKH
44 VYpok-uccienoBanue «3aBUCUMOCTD MEPHU- bubnuotexa [JOK
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0J1a KoJeOaHUH OT KECTKOCTH MPYKUHBI U
Macchl rpy3a»

https://m.edsoo.ru/ff0b197a

[IpeBparieHue sHEpPruu Npyu MeXaHuye-

45
CKUX KOJICOAHHSIX
JlaboparopHas pabora «Onpenenenue ya-
46 CTOT£ u HIZ:pHoga Kone6aH1fl71 Illipym/IHHo- bubmorexa [IOK
https://m.edsoo.ru/ffOblaec
r'0 MasiTHUKa»
JlaboparopHas pabota «IIpoBepka He3a-
47 BI/ICI/IEIOCT?I HepII)/IOI[a Kone%aHI/II:/“I rpysa, bubmorexa [IOK
https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MacCChl Ipy3a»
Mexanunueckue BoJIHbL. CBOMCTBA MeXa-
48 HUYECKUX BOJH. [IpoaonbpHbIe U nonepey- bubmorexa LHOK
https://m.edsoo.ru/ff0b21fe
HBIE BOJIHBI
Ypok-koHpepenius "MexaHuueckue BOJI-
49 HbI B TBEpAOM Tene. CelicMuuecKkue BOJI-
Hb1"
50 3Byk. PacnipocTpanenue u oTpaxeHue
3BYyKa
51 VYpok-uccnenosanue "Habnronenue '?aBI/I-
CHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI
59 r POMKOCTDb 3BYK I BBICOTa TOH. Axky-
CTUYECKUN PE30HAHC
VYpok-koHpepentus "YnbTpa3ByK U UH- bubmuorexa [JOK
53 "
(bpa3ByK B IpUPOJE U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 Telxile "3aKoHbI COXpI;HeHI/I}I. l\l/)lexaHI/Iqe— bubmorexa LHOK
. https://m.edsoo.ru/ff0b2510
CKHE KO0JIEOAHUS U BOJHBI"
KontponbHas padoTa mo Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KoiebaHus u
BOJTHBI"
56 DIIeKTPOMarHUTHOE ToJIe. DIeKTpoMar- bubmuorexa [JOK
HUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolICTBA 3JIEKTPOMAarHUTHBIX BOJH
Vpoxk-koupepennus "lllkana snekrpomar-
58 HIETHLIX B(()%IPII). I/IZIHOJILSOBaHI/IC 3He£Tp0- bubmorexa [IOK
. " https://m.edsoo.ru/ff0b2fe6
MarHUTHBIX BOJIH JIJISI COTOBOM CBSI3U
VYpok-uccnenoBanue "M3yueHne CBOMCTB
59 3HIZ:KTp0Mar§HTHLIX BoJlHyZI MIOMOIIIBIO MO- bubmorexa LHOK
https://m.edsoo.ru/ff0b2cbc
O6uspHOrO TenedoHa"
60 Pemienue 3a1au Ha onpeeneHne 4acTOThI
Y JUTUHBI DJIEKTPOMArHUTHON BOJIHBI
61 DJeKTpoMaruuTHas npuposa csera. Cko- bubnuoteka [JOK
pocTh cBeTa. BomHOBBIC CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku csera. [Ipsmonuneitnoe pac-
62 MPOCTpPaHEHUE CBeTa.p33TMeHI/I$I Conﬁua u bubmorexa TIOK
https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpaxxeHus cBera. 3epkana. Pe- Bubnnotexa LIOK
63 HIEHUE 337]a4 HA TPUMEHEHUE 3aKOHA

OTPAXXCHUS CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienne cBeta. 3aKOH npenomIie-

Bbubnuoreka LIOK

64 HUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.

65 I/ICHOHL3OBZEI)/Ie HOHHOFIZ) BHYTPEHHETO bubmorexa [IOK

https://m.edsoo.ru/ff0b3cSc
OTpPaXeHUS B ONTHUYECKUX CBETOBOAAX
JlaGopaTtopHnas padota "HcciaenoBanue
66 3aBHCUMOCTH YTJa MPETOMIICHHUS CBETO-
BOTO JIy4ya OT yrJja MaJeHusi Ha TpaHulIe
"Bo3myx-cTexino""
Ypok-koHpepennus "Vcnons3oBanue
67  TOJIHOTO BHYTPEHHETO OTPaKEHUS: CBETO-
BOJbI, OIITHKOBOJIOKOHHAS CBA3b"
68  JIunszel. OnTHyecKas CUila JUH3bI https://m.edsoo.ru/ff0b3{2¢c
69  Iloctpoenue n300pakeHUH B TUH3AX https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue ¢o-
70 KYCH(I;)FO pré)lCCTOI;[HI/Iﬂ u 0?'[TE‘I§CKOI>1 01/1?1)1,1 bubmorexa LHOK
o " https://m.edsoo.ru/ff0b4206
coOuparomie JUH3bI
71 Ypok-koHpepenus "OnTuyeckue TMH30- bubnnoreka HOK
BbIe IPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenus "JlegexTrl 3peHusl.

Kax coxpanuts 3penue"
Paznoxxenue 6enoro cBera B CIIEKTP.
74 Omnsbitel HeroToHa. CriosxeHune cne:gpanb— bubmmorexa [TOK
https://m.edsoo.ru/ff0c0f4c
HBIX IIBE€TOB. /ucnepcus ceera
JlaGopatopHas pabota "OnbITH IO pa3-

75 JIO’KEHHIO OEJIOTO CBETa B CIIEKTP U BOC- bubmuorexa [JOK
IPUTHIO IBETA ITPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUIBTPHI"

Ypok-npaktukyMm "BoiHOBBIE CBOWCTBA

76 CBeTa: IucIepcusi, uHTepPepeHIus u
nudpakmys”

77 Omnerter Pesepdopa u mranerapaas Mo- bubnuoteka [JOK
JIeNTb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma bopa

79 Hcnyckanue u morjouieHue cBeTa aTo- bu6mmoreka [JOK
MoM. KBanThl. JInHeWyaTbie CeKTpsI https://m.edsoo.ru/ff0c144c

R0 VYpoxk-npaktukym "Habmronenue crek- bubnuotexa [JOK
TPOB HcIycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0c1672

32 Ctpoenne atomHoro sapa. Hykionnas bubnuotexa [JOK
MOJIeTTh https://m.edsoo.ru/ff0c18ac

]3 PannoaktusHble npeBpamnieHus. M3oro- bubmuoteka [JOK
TIBI https://m.edsoo.ru/ff0clal4
Pemenue 3agad mo treme: "PannoakTus- but6mmoreka [IOK

84
HbIE TpeBpanieHus" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon monypacmnana

86  Ypok-koH(pepennus "PagnoakTuBHBIE U3- bubnmoreka [JOK
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Jy4€HUsl B MPUPOJIe, METULIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

’7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 1 bubmuoteka [JOK
3apsI0BOTO U MAaCCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBsI3U aTOMHBIX s1ep. CBs3b 1 bubmuorexa [JOK
Macchbl ¥ YHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3amau no reme "SnepHelie peak- 1
"

90 Peakuuu cuntesa u genenus saep. Uc- 1 bu6nmoreka [IOK
TOYHHUKY 3Heprun ColHIA U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SAnepHas sHEPTEeTH-

91 Ka. JlelicTBUS painOaKTUBHBIX U3Iy4EHUM 1 1
Ha JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

gy  Teme "DneKTpOMarHuTHOE MoJje. DJIeK- 1 bubnmnorexka HOK
TPOMarHUTHBIC BOTHBL. KBaHTOBBIC sIBJIC- https://m.edsoo.ru/ff0c223e
Hust"

KonTposabHas padora no teme "InexTpo-

93 MarHuTHOE MoJjie. DJEKTPOMarHuTHbIE 1
BOJIHBI. KBaHTOBBIC sSIBICHUS"

94 [ToBTropenue, 0600menue. JlaboparopHsie 1 1 bu6mmoreka [IOK
paboTsl 1o Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a

55 womn n asecrsermx sasat norewe 1 BuGanorexa LIOK
" " https://m.edsoo.ru/ff0c2572

TerutoBble Mpoleccsl
[ToBTOpenue, o6o0menune. Pemenue pac- Bubmorexa [IOK

96 YETHBIX U KAYECTBEHHBIX 33/1a4 10 TEME 1

" o https://m.edsoo.ru/ff0c2a22
KII/I TermoBbIx ABUTATENEH
IToBTOpEeHN Hue. Pemenu -

97 qeOTHL(;)I:eH KZ:IESTOB(ZIII-IISIHXGL«:a;aqeno :elifec 1 bubmorexa [OK

" " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK

08 [ToBTOpenue, 06061menue. JlaboparopHsie 1 1 bubnmnorexka HOK
paboTsl o kypcy "CBeToBbie siBICHHS" https://m.edsoo.ru/ff0c2¢c52

99 cran no tewe "axonss coxpanennas 1 bubmiorexa LIOK

" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, 0606menue. Pabota ¢ Tek- 1 bubnmoreka [JOK
ctamu 1o Teme "Konebanus u BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ Tek- 1 bubnmoreka [JOK
ctamu 1o Teme "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢ Tek-

102  cramu no teme "KBaHTOBas U siaepHast 1
¢buzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 27

I'PAMME

102
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MMPOBEPSIEMBIE IIPEMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM OBPA30BA-
TEJbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koa npose-
psieMoro pe-
3yJbTaTa

1.1
1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi

HCII0JIb30BATh U3YYCHHBIC ITIOHATUSA

pa3ianyaTh SBICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IE€MOH-
CTPUPYIOIIUX TaHHOE (PH3UIECKOe SBICHHE

pacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (U3UYECKUX SBICHUI B OKpYXKAIOIIEeM MHUpE, B
TOM 4Mcie (pU3NYEeCKHe BJICHUS B IPUPOE, IIPU 3TOM MIEPEBOAUTH MPAKTUUECKYIO 3a/1auy
B y4eOHYI0, BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

OIMMCbIBATH M3YUYCHHBIC CBOICTBa TE€I W (1)I/ISI/I‘~I€CKI/I€ SAIBJICHUS, HUCIIOJIb3YA (1)I/IBI/I‘~IGCKI/IC
BCIIMYHHBI, IIPpX OIIMCAHHWU IIPABHUIIbBHO TPAKTOBATb Q)HBquCKI/II;’I CMBICJI HUCIIOJIb3YCMBIX
BCIIMYHUH, UX 0003HaUYCHHSA U CANHUIbI (1)I/I3I/I‘~I€CKI/IX BCJIIMYHNH, HAXOAUTH (1)OpMyJII)I, CBs-
3bIBAOIIUEC TAHHYIO (1)I/ISI/I‘IGCKYI-O BCJIIMYHUHY C APYIMMU BCINYHHAMHU, CTPOUTH rpaq)I/IKI/I
HN3YUCHHBIX 3aBHCHUMOCTCH (1)I/I3I/I‘IGCKI/IX BCJIIMYHH

XapaKTCPpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W ITPOLECCHI, UCIIOJIb3Yyd HM3YUCH-
HBIC 3aKOHBI, IIPU 3TOM aBaThb CJIIOBECHYIO q)OpMy.]'II/IpOBKy 3aKOHa H 3allMChbIBAaTh €ro Ma-
TEMATUYCCKOC BhIPAKCHUC

OOBSACHATH (PU3NYECKHUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YMCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISITh IPUYMHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTMYECKUX LIaroB ¢ onopoil Ha 1 — 2 W3y4eHHbIX
CBOWCTBA (PU3MUECKUX SBICHUH, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemath pacu€THble 3a7a4u B | — 2 eHCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIO-
mue (QU3nUecKue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laud 3alMCBIBaTh KPaTKOe
yCIIOBUE, MOACTABIATh GU3NYECKUE BEIUMYMHBI B (OPMYJIbI U MPOBOJAUTH PACUYETHI, HAXO-
JUTh CHOpPaBOYHBIE JaHHBIE, HEOOXOIUMBIE JUISI PELICHHs 3aJad, OLEHHBATh PeaTuCcTUY-
HOCTb ITOJIyY€HHOM (PU3UUECKON BETHUNHBI

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PEIIUThH IPU MOMOIIX (PU3NUECKUX METOJIOB, B
OTHMCAaHUM UCCIIEOBAHUS BBLACTATH IPOBEPSIEMOE MPEAIONI0oKEHHE (TUIIOTE3Y), pa3IudaTh
U UHTEPIPETUPOBATh MOIYYEHHBIN Pe3yabTaT, HAXOIUTh OLIMOKHM B XOJI€ OIBITA, J€JIaTh
BBIBOJIBI 110 €70 PE3YJIbTaTaM

1.9

MPOBOAMTH OMBITHI IO HAOTIOACHUIO (U3UUYECKUX SBICHHUH WK (PU3NUYECKUX CBONCTB TEI:
bopMyIHUPOBaTh MPOBEPSEMBIE TTPEAMOTIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO
000py/I0BaHus1, 3aMMCHIBATh XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBI

1.10

BBITOJIHATH MPSIMbIE U3MEPEHUS C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IM(POBHIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB € YYETOM 3aJaHHOW aOCOIIOTHOW MOTPEIIHOCTH HU3Me-
peHun

1.11

IPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTH OAHON (PM3UYECKON BETUYMHBI OT JIPYroil ¢ mc-
MOJIb30BAHMEM NPSMBIX U3MEPEHUM, Y4acTBOBATh B IJIAHUPOBAHUHM yueOHOTO MCCIIEI0Ba-
HUS, COOMpPATh YCTAHOBKY U BBINOJHATH M3MEPEHMS, CIEAys MPEeNIOKEHHOMY IUIaHy,
bukcupoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUJIE MPE-
JIO’)KEHHBIX TaOIHI U TPadUKOB, AENaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEAOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE H3MepeHUsl (M3MYECKUX BEJIUYUH, CIeAys NpPeIIOKEHHOW HH-
CTPYKIIMM: TIPU BBIMOJIHEHUN H3MEPEHUl COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYHCIIATh 3HAYEHUE UCKOMOU BEITMYHUHBI

1.13

coOJr01aTh TIpaBuiIa TEXHUKHA 0€30MacHOCTH IpH paboTe ¢ J1abopaTopHBIM 000PYI0BAHH-
eM




1.14

1.15

yKa3bIBaTh MPUHIUIGI IEHCTBHS MPUOOPOB U TEXHHUUECKUX YCTPOMCTB, XapaKTepU30BaTh
NPUHIUIBI JeHCTBUS M3YYCHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOUCTB C MOMOIIBIO UX
OIKCAHMsI, UCIIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUI U HE0OXOoauMble QU3H-
YECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPAX ) MPAKTUYECKOTO UCTIOIH30Ba-
HUS (PU3MYECKUX 3HAHUN B MOBCEAHEBHOM >KM3HU JUIsl o0ecrieueHHus 0e30IacHOCTU NpHU
oOpalieHny ¢ IpudOpaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbs U CO-
0JIF0JIEHHs HOPM KOJIOTHYECKOT'0 IOBE/ICHUS B OKpY XKarolleH cpenie

1.16

1.17

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(pOpMAIMK B ceTH VHTEpHET B COOTBETCTBHH C 3a-
JAHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHHUA U MTyTEM CpaBHEHUS pa3-
JMYHBIX UCTOYHUKOB BBIICIATh MHPOPMAIINIO, KOTOpas SBJSIETCS MPOTUBOPEUYUBOMN WIIH
MOJKET OBITh HEIOCTOBEPHOU

UCIIOJIB30BATh MPH BBIMOJHEHUN YU€OHBIX 33aJaHUN HAayYHOIOMYIISIPHYIO TUTepaTypy dhu-
3U4YECKOr0 COJEp KaHusA, CIIPAaBOYHbIE MaTEpPHaJIbl, peCypchl cetu MHTepHeT, BiageTs npu-
€MaMM KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHusi MH(POPMAIMK U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO

1.18

CO3/1aBaThb COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHbIE COOOLIEHHs Ha OCHOBE 2 — 3
UCTOYHUKOB HMH(pOpMAIMKA (U3UUECKOTO COJCpPKAHUSA, B TOM YHCIE MyOJMYHO JeNaTh
KpaTKhe COOOILIEHHs O pe3yibTaTax MPOEKTOB MM Y4E€OHBIX HCCIIEAOBAHUM, IIPU 3TOM
IpaMOTHO HCIIOJIb30BaTh M3YYECHHBIA MOHATUHHBIN ammapar Kypca (DU3HMKH, COIMPOBOXK-
JIaTh BBICTYILJICHUE NIPE3CHTALUEN

1.19

8 KJIACC

Konx nposeps-
€MOro pesyJib-

TaTra

1.1
1.2

IPYU BBIIOJHEHUH Y4YE€OHBIX IPOEKTOB M HCCIEIOBAaHUI pacupenensTh 00s3aHHOCTU B
IpyIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aa4yaMU, CIECIUTH 3a BBIIIOJHEHHUEM IlJIaHa
JeICTBUI, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B ACSITEILHOCTD TPYIIIbI, BBICTpau-

BAaTb KOMMYHHUKAaTUBHOC B3aHMOHeﬁCTBHe, YUYHUTBIBASI MHCHUC OKPYIKAKOIINUX

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOT0 001ero o0pa3oBaHust

HCIIOJIB30BaTh IMMOHATHUA

pa3invaThb ABJICHHA 110 OIMMCAHUIO X XapPaKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB, ACMOH-
CTPUPYIOIIHUX JAHHOC (bI/I3I/IquKOC SBJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE U3YYSHHBIX (PU3NYECKUX SIBICHUI B OKpPYXKAIOIIEM MHpPE, B TOM
ymciie pusnveckue SBJICHHUS B NMPUPOE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33]ady B
y4eOHYI0, BBIEISTh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PU3UUECKUX SBICHUN

1.4

ONKCHIBATh M3y4YCHHBIE CBOWCTBA TeNl M (DHM3MUECKUE SIBICHMS, UCHOJb3Yys (hU3HNUEcKHe
BEJIMYMHBI, TIPU OINUCAHUU TNPABWIBHO TPAKTOBAaTh (PU3MUYECKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AUHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI, CBSI3bIBA-
IOIIMe JTAaHHYIO (PU3MUYECKYI0 BEMYMHY C JAPYTMMH BETUYMHAMH, CTPOUTH T'papuKu U3Y-
YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITMUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, PU3NUYECKHE SIBICHUS U MIPOLIECCHI, UCIOIb3YS U3YUECHHbIE
3aKOHBI, IPH 3TOM J1aBaTh CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMa-
TUYECKOE BBIPAKECHHE

1.6

O00BSACHATH (PU3MUECKHE IPOLECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABISATh INPUUYUHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE U3 1 — 2 JTIOTMYECKHUX IIaroB ¢ MOMOIILI0 | — 2 U3y4eHHBIX CBOWCTBA
¢du3nUecKuX SBICHUH, GPU3NUIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

emIaTh pacyETHhIE 3a/1a4M B 2 — 3 AEeWCTBHSI, UCTIONB3Ys 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIO-




1.8

1.9

1.10

1.11

1.12

mpe (pu3ndeckne BETMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3a/layM 3alHChIBATh KPaTKOE
YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX U PEIICHUS 3a7a4ud, BBIOMPATh 3aKOHBI U GOP-
MyJIbl, HEOOXOUMBIE Ui €€ pelIeHMs], TPOBOAUTHh Pacu€Thl U CPaBHUBATH MOTYYEHHOE
3HaueHUE (PU3NICCKOM BETUYHUHBI C U3BECTHBIMU JIAHHBIMH

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3HYECKUX METOJIOB,
UCIIOJIb3Ysl ONMCAHUE UCCIIEN0BAHUS, BBIIEIATE IIPOBEPSIECMOE MIPEAIIOIONKEHUE, OLICHUBATD
IIPaBUJILHOCTB IOPSJIKA IIPOBEAEHUS UCCIEN0BAHU, 1EJIaTh BHIBOBI

IIPOBOJUTH OIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SBICHUHN WM (PU3UUECKUX CBOUCTB Tell:
(bopMynHupoBaTh IPOBEPSEMBIE NIPEIIOIOKEHHS, COOUPATh YCTAHOBKY U3 IPEAIOKECHHOIO
000pyI0BaHUSs, ONMCHIBATh X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI

BBITIOJIHATH TPSIMBbIE U3MEPEHHsI C UCIIOJIb30BAHUEM aHAJIIOTOBBIX NMPHOOPOB U JATYMKOB
(bU3n4ecKnX BEIWYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ yu€TOM 3aJaHHON abCONOT-
HOM IOTPEIIHOCTH

IIPOBOAMTH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMUYMHBI OT JIPYrod C uc-
I0JIb30BAaHUEM NPSAMBIX U3MEPEHMI: IUIAaHUPOBATh UCCIIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS, CIeys IPEUIOKEHHOMY TUTaHy, (PMKCHPOBATH PE3yJIbTaThl MOJY-
YEHHOW 3aBMCHMOCTH B BUJ€ TAaOJIMIl U rpauKOB, J1eaTh BBIBOABI 110 pe3ysIbTaTaM Hccie-
JTIOBaHUs

MPOBOAWUTH KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX BCJIMYUH: IIJIAHUPOBATH U3MCPCHUA, coou-
paTb 3KCOCPUMCHTAJIBHYIO YCTAHOBKY, CICAYA HpGILJIO)KGHHOfI HWHCTPYKLUH, U BBIYUCIIATH
3HAa4YCHUC BCIIMYHHBI

1.13

1.14

1.15

coOiroaaTh MpaBuiia TEXHUKHA OE€30MacCHOCTH MpHU padoTe ¢ 1abopaTopHBIM 000PyI0BaHU-
eM

XapaKTepU30BaTh IPUHLUIIBI IEHCTBUS U3YUYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOMICTB C
OTIOPOi Ha UX OMMCAHUs, UCIOJIBb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SABJICHUN U HEOOXO-
JTUMble (PU3HUECKHE 3aKOHOMEPHOCTH

pacro3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOUCTBA U U3MEPUTENbHbBIE TPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBbI JJIEKTPUYECKUX LENEH € MOCIEA0BATENb-
HBbIM U NapaJICNIbHBIM COEJUHEHNUEM DJIEMEHTOB, pa3jiuyasl yCIOBHbIE 0003HAUEHUsS dJe-
MEHTOB JJIEKTPUYECKUX LIETIEI

1.16

1.17

MPUBOIUTH MPUMEPHI (HAXOAUTh MHPOPMAIHIO O MMPUMEPAX) MPAKTUIECKOTO UCIIOIB30Ba-
HUSl (QU3NYECKUX 3HAHWNM B MOBCEJIHEBHOM >KM3HM ISl oOecrieyeHusi 0e30MacHOCTU IMpH
oOpaiieHnu ¢ mpubopamMu U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbS U CO-
OJTFOICHUST HOPM SKOJIOTHUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpefie

OCYIIECTBIISATh MOUCK WH(pOpMAIUU (HU3NIECKOTO COAepKaHus B ceTH VIHTepHET, HAa OCHO-

BE€ HMMCIOIIUXCS 3HAHUU U IYTEM CPAaBHEHMS JOIOIHUTEIBHBIX MCTOYHUKOB BBIIEIATH
uH(pOpMaLIKIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOM MITM MOXKET ObITh HEJJOCTOBEPHOI

1.18

1.19

MCIIONIb30BaTh TPU BBHIMOJHEHUN Y4YEOHBIX 3a/laHuil HAYYHO-TIOMYJSIPHYIO JUTEPATYPY
(GU3UYECKOTO COoNep KaHusl, CIIPABOYHBIE MaTepHANbI, pecypchl cetu VHTepHeT; BiIajaeTh
npuéMaMy KOHCTIEKTUPOBAHMSI TEKCTa, Mpeodpa3zoBaHus WH(GOPMAIIUU U3 OJJHON 3HAKOBOM
CHCTEMBI B IPYTYIO

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPaTKHUE YCTHBIE COOOIIeHUs, 0000mas nadop-
MAIMI0 U3 HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKAHUS, B TOM YHUCIE MyOITHYHO
MPEJCTABIISITh PE3YJAbTATHI MPOCKTHOM WJIM MCCIEA0BATEIBCKON AEATEIBHOCTH, TP ATOM
IPaMOTHO MCIONB30BaTh U3YUYEHHBIN MOHATUIHBIN anmapar Kypca (GU3HUKH, COITPOBOXKIATD
BBICTYIIJICHHE MPE3CHTAIMEH

1.20

IIPU BBIIOJIHEHNUH Y4e€OHBIX MIPOEKTOB U UCCIIeI0OBaHUI (PU3NUYECKUX MPOIIECCOB pacmpesie-
TSTh OOS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJIICHHBIMH 33JadyaMU, CICAUTH 3a
BBITMIOJTHEHUEM ILJIaHA JAEUCTBUN U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHMBATh COOCTBEH-
HBI BKJIAJ B JIEATEIBHOCTh TPYIIBI, BRICTPAMBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




9 KJIACC

Kox npose-
psieMoro pe-
3yJbTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM P o-
rpaMMbl OCHOBHOT'O 00111ero 00pa30BaHusA

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3nuyaTh SIBJICHUS 10 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB MU HA OCHOBE OIBITOB, JEMOH-
CTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SIBICHUN B OKPYXKAIOIIEM MUDPE, B TOM
yrciae (GU3NYECKUe SIBICHUS B MPUPOAE, MPH STOM MEPEBOJAUTH MPAKTUYECKYIO 337ady B
yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX SBJICHHM

1.4

OIKCBIBATh M3yUYEHHbIE CBOMCTBA Tel U (U3NYECKUE SBICHUS, UCHOJb3Yys (PU3NYECKUE Be-
JMYUHBI, TIPH OIMCAHUU TPABHJIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIIH-
YUH, 0003HAYEHUS U €AMHUIbI (U3NUYECKUX BEIMUYUH, HAXOIUTh (DOPMYJIBI, CBSI3bIBAOLIIE
JAHHYIO (PU3MUYECKYI0 BEIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH T'PAQUKH H3YIEHHBIX
3aBUCUMOCTEH (PU3UYECKUX BEIIMYUH

1.5

XapakTepu3oBaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MIPOLECCHI, UCIIOb3Ys U3yUEeHHbIE
3aKOHBI, TIPY ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3allUCHIBATh €T0 MaTeMa-
TUYECKOE BBIPAKECHUE

1.6

1.7

1.8

1.9

1.10

O0BSICHATH (PU3UUECKUE MPOLIECCH U CBOWCTBA TE€J, B TOM YHCIE U B KOHTEKCTE CUTyalui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2 — 3 JIOTHYECKUX LIaroB ¢ NOMOIIBIO 2 — 3 W3Yy4EHHBIX CBOMCTBA
(bu3NYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarh pacuy€THble 3a7a4d (OMUPAOIIMECs HA CUCTEMY U3 2 — 3 ypaBHEHMIi), UCHIOJIb3Ys
3aKOHBI U (hOPMYJIbI, CBS3bIBAIOIIME (PU3UUYECKHE BEJIWYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/la4M 3aMuChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEJIOCTAIOIINE MIIM U30BITOUHBIE TaHHBIE,
BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE AJIsl PELICHUs, TIPOBOJUTH PAacUEThI U OLICHU-
BaTh PEAJTMCTUYHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHMUNHBI

pacro3HaBaTrh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJOB, HC-
MOJIb3ys OMMCAHUE UCCIIEIOBAHNSA, BBIJIEIATH ITPOBEPAEMOE MPEATION0KEHHUE, OLIEHUBATh Ipa-
BUJIBHOCTbB ITOPsIJIKa IPOBEICHUS UCCIIEA0BAHM, JAEJIaTh BbIBO/IbI, HHTEPIIPETUPOBATH PE3YIIb-
TaThl HAOIIOAEHNH U OMLITOB

MPOBOAMTD OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBICHUN WM QU3NYECKUX CBOMCTB Tell:
CaMOCTOSITENIFHO cOOMPATh YCTAaHOBKY U3 M30BITOYHOT0 Habopa 000pYAOBaHUs, ONUCHIBATh
XOJI OTIbITA U €ro Pe3yibTaThl, POPMYIUPOBATH BHIBOIBI

MIPOBOJIMTH MPH HEOOXOAUMOCTH CEPHUIO TIPSIMBIX H3MEPEHUM, ONIPEIeTIss CpeIHee 3HAUCHHE
U3MepsieMOi BeMUYHMHBI (POKYCHOE PACCTOSIHUE COOMparomiei TUH3bI), 000CHOBHIBAThH BHI-
060p criocoba u3mMepeHus (MI3MEPUTEITHLHOTO PrOOpa)

MIPOBOAMTH MCCIEIOBAaHUE 3aBHUCHMOCTEH (PU3UYECKHX BEIUYMH C HCIOJb30BaHUEM MpS-
MBIX HM3MEpPEHMI: IUIAHUPOBATh HCCIIEOBAHUE, CAMOCTOSATEIBHO COOUPATh YCTaHOBKY,
¢buKcHpoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJE TaOIH-
111 rpa)MKOB, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS

1.12

MMPOBOAUTHL KOCBCHHBIC U3MCPCHUA (bI/IBI/I‘IeCKI/IX BCJIMYHMH: IIJIAHUPOBATb U3MCPCHUS, CO6I/I-
paTh AKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH HU3MEPEHHUS, CIEAyS MPeaoKEeHHOU
HHCTPYKIUHU, BBIYUCIIATh 3HAUYCHUC BCJIMYHUHBI U AHAJIU3UPOBATD MOJYYCHHBIC PE3YJIbTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

co0JII01aTh MpaBHJIa TEXHUKH OE30MACHOCTH IPU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKUA M3YyYEHHBIX (DU3MUECKUX MOJENCH: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPOE TEJIO0, TOUCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TJIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sJipa

1.15

XapaKTepu30BaTh MPUHIMIIBI ASHCTBUS U3YUYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C




OTIOPOl Ha MX OMMCAHUS, UCIIOJIB3Ys 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBICHUH M HEOOXO-
JUMbIe (pU3HUECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX YCTPOMCTB, M3-
MEPUTEIBHBIX MNPUOOPOB W TEXHOJIOTHMYECKHX IMPOLECCOB TMPU PEHIeHUH Y4eOHO-
MPaKTUYECKHUX 3a/a4, ONTHYECKUE CXEMBbI I MOCTPOCHUSI M300paKeHHUI B IJIOCKOM 3€p-
Kajie ¥ cobuparouieit 1mH3e

1.17

1.18

MPUBOJIUTH MpUMEPH! (HAXOAUTh MH(YOPMALIMIO O MPUMEpax) MPaKTUYECKOTo HCIOIb30Ba-
HUS GU3NYECKUX 3HAHWN B TIOBCEIHEBHOW XU3HU JJIs1 00ecTiedeHns: 0€30macHOCTH Ipu 00-
pallleHuu ¢ MpudopamMu U TEXHUYECKUMHU yCTPOWCTBAMM, COXPAHEHUS 3/10pPOBbs U COOIIO-
JIEHUS] HOPM 3KOJIOTUYECKOI0 ITOBEICHUS B OKpYXKAIOLIeH cpene

OCYIIECTBIISATH MOUCK HH(OpMaIMKU PU3NIECKOTO COJCpKAHUS B ceTu MIHTepHET, caMOCTO-
ATEIbHO (HOPMYIUPYS MOUCKOBBIA 3alpoc, HAXOAUTh MYTU OMPEENICHUs JOCTOBEPHOCTH
MOJTy4EHHOW MH(POpPMAIIMN HAa OCHOBE MMEIOIIUXCSI 3HAHUN U JIOTOJIHUTEIBHBIX UCTOYHU-
KOB

1.19

1.20

UCIOJIb30BaTh MPH BBHINOJIHEHUU YUYE€OHBIX 3aJaHUN Hay4YHO-TONYJISIPHYIO JUTEpaTypy dhu-
3UYECKOI0 COJEpKaHUs, CIIpaBOUHbIE MaTepUabl, pecypchl ceTu VIHTepHET; BlaJeTh Mpu-
éMaMM KOHCIIEKTUPOBaHMs TEKCTa, MpeodpazoBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOM CH-

CTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIC M YCTHBIE COOOIICHHWS Ha OCHOBE MH(pOpPMALNU W3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COAEPIKAHUSL, IIyOJIMYHO IPEACTABIATh PE3YIbTAThI
IIPOEKTHOM WJIM MCCIEA0BATENbCKOM NEATENbHOCTH, NP 3TOM IPaMOTHO HCIIOJIb30BATh
W3yYCHHBIN MOHATUHHBIN amnmapar u3y4aeMoro pasjaena GU3UKA U COMPOBOXKAATH BBICTYII-
JIeHHE Tpe3eHTanuel ¢ yuéToM 0COOCHHOCTEN ayJUTOPUU CBEPCTHUKOB

1.21

IIPpU BBIITOJIHCHUH y‘-Ie6HBIX IMPOCKTOB U I/ICCJIC,I[OBB.HPIP’I (1)I/ISI/I‘ICCKI/IX MMpoLeCCOB pacnpeac-
JIATH 00S3aHHOCTH B TpyHari€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJadaMH, CJIICAUTH 3a BbI-
MNOJIHCHUEM I1JIaHa ﬂeﬁCTBHﬁ U KOPPCKTUPOBATH €ro, aACKBATHO OLICHUBATH COOCTBEHHBII
BKJIaZd B ACATCIIBHOCTD I'PYIIIbI, BBICTpAUBATh KOMMYHUKATHBHOC BSaI/IMOI[eI\/JICTBI/Ie, IMposB-
JIs1s1 TOTOBHOCTDH pa3pCuiaTh KOH(I)J'II/IKTBI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kox Kon
pasnena e (5 IIpoBepsiemble 3JieMeHTHI COeP/KAHUSA
MEHTa
®U3UKA U EE POJIb B ITTIO3HAHWM OKPYXAIOIIEI'O MHUPA
11 ®usuka — Hayka o npupone. SBinenus npuposl. PU3NYECKUE SBICHUS: MEXaHU-
4YECKHE, TEIUIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
1.2 @usnueckue BenuuuHbl. M3mepenune gusmueckux BennunH. Ousndeckue npudo-
pal. Ilorpemnocts n3mMepenuil. MexayHapoaHas cucTeMa eJUHUIL
EcTtecTBeHHOHAy4YHBI METO] MO3HAHUS: HAONIO/IEHUE, IOCTAHOBKA HAYYHOT'O BO-
1.3 mpoca, BBIABMIKEHHE TIHMIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE TUIOTE3, OOBACHEHHE
1 HaOJIFO1AEMOTO SBJICHUS
1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
W3mepenune pacCTOSHU.
15 W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
Omnpenenenne pa3sMepoB MaJIbIX TEIl.
N3mepenue temmeparypbl HNpu HNOMOIIM KHIKOCTHOTO TEPMOMETpPa U JlaTUMKa
TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHNMA O CTPOEHNHN BEIIIECTBA
21 CTpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMBITHL, T0Ka3bIBAIOIINE
TMCKPETHOE CTPOEHHUE BEIIECTBA
29 J[Br>keHNE yacThll BemecTBa. CBsA3b CKOPOCTH JIBUKEHHS YACTHLl C TEMIIEPATYpOH.
"~ |bpoyHOBCcKOE ABMKEHUE, TUPPY3Hs
2.3 [B3aumopeicTBHE YacTHIl BELIECTBA: MPUTSKEHUE U OTTAJIKUBAHNE
) ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHME ra3oB, KHUAKOCTEH M TBEPABIX (KpH-
2.4 [cramMyueckux) Tenl. B3anMocBsA3b MEXIy CBOMCTBAMHM BELIECTB B pa3HbIX arperat-
HBIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 [OCcOOEHHOCTH arperaTHbIX COCTOSIHHM BOJIbI
[ [pakTHUeckue padoThI:
26 OrieHKa JuaMeTpa aToMa METOJIOM PAJIO0B (C UCHOIb30BaHUEM (oTorpaduii).
OnbITHI 110 HAOTIOEHHUIO TETJIOBOTO PACIIUPEHUS ra30B.
OnBITH 0 OOHAPYKEHUIO JMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1  Mexanunueckoe 1BH>XeHHE. PABHOMEPHOE M HEPABHOMEPHOE IBUKECHUE
39 Ckopocts. CpenHsii CKOPOCTh NP HEPABHOMEPHOM JBMKEHHH. Pacuér mytu u
BPEMEHHU JIBUKCHUS
33 SIBnenne nHepuuu. 3aKOH MHEpLIMH. B3anMonelicTBre Ten Kak NpuYMHa U3MEHEHUS
3 CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela
34 [TnotHOCTH BemecTBa. CBs3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €UHMIIE 00BE-
Ma BEILECTBa
3.5 | Cwia Kak XapakTepUCTUKa B3aUMOACHCTBHSI TE
3.6 | Cuna ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ MOMOIIbI0 TUHAMOMETpa
3.7 SIBneHne TATOTEHU U cuia TshkecTH. Crila TSHKECTH Ha IPYrux IiaHeTax. Bec rena.

HeBecomocTn




3.8

Cuna tpenus. TpeHue cKoabXEeHUsI U TpeHUE NIOKos. TpeHue B IpupoJie U TEXHUKE

3.9

CrnosxeHue cuil, HapaBJIEHHbBIX 110 OJHOW IpsiMoii. PaBHOEHCTBYOIIIAsI CUTT

3.10

[IpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS (IIapHKa B JKUIKOCTH, MOJEIN
JNIEKTPUYECKOTO aBTOMOOWIS W Tak pnanee). OmnpeneicHue cpeaHeld CKOpPOCTH
CKOJIbKEHHSI OpyCKa WJIM IIapuKa 10 HAKJIOHHOH miockocTH. OmnpeneneHue mioT-
HOCTH TBEPIOTO Tejia. OMBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh PACTsDKEHHS (J1e-
dopmMarn) npy>XKuHBI OT HPHIOKEHHOW CHIIBL. OIBITHI, 1EMOHCTPUPYIOIIUE 3aBH-
CHMOCTb CHJIBI TPEHUS CKOJILKCHUSI OT Beca Tejla U XapaKTepa CONMPHKACAIOIINXCS
MTOBEPXHOCTEU

3.11
3.12

DU3NUECKUE SABJICHUS B IPUPOJE: IPUMEPHI ABHKECHHUS C PA3IMYHBIMU CKOPOCTSMU B
JKUBOM U HEXKUBOM NPUPOE, ACUCTBUE CUIIbI TPEHHUS B IPUPOJIE U TEXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrnocoObl YMCHBUICHUSA U YBCIIMUCHUS JABJICHUA

4.2

I[aBJ'ICHI/Ie rasa. 3aBUCHMOCTb JaBJICHUA ra3a OT O6’LéMa, TEMIICPATYypPhbL

4.3

44

[lepenaua naBneHus TBEPABIMU TeNamH, >KMIKOCTSIMHU U razaMu. 3akoH [lackans.
[TneBMaTHUECKHE MAIIMHBI

3aBUCHMOCTh JTaBJICHUS KUAKOCTH OT TIyOWHBI. [ mapocrarnueckuii mapagokc. Co-
oOmraroruecs cocysl. [ uapaBinyecKkue MexaHu3Mbl

4.5

4.6

Atmocdepa 3emin u aTMocdepHoe AaBiieHue. [[puurHbI CyImecTBOBaHUS BO3IYIII-
Hoi oOosouku 3emiu. OnbiT Toppuuenan. 3aBUCUMOCTh aTMOC(EPHOTO JAABICHUS
OT BBICOTHI HaJl YPOBHEM MOPS

Msmepenune atmocdepnoro nasnenus. [Ipubopsl mis m3mMepeHus aTMochepHOTo
JIaBJICHUS

4.7
4.8

4.9

4.10

4.11

JleiicTBue ®HUIKOCTH M r'a3a Ha MOTPYKEHHOE B HUX TeJo. BelTankuparomias (apxu-
Me0Ba) cuiia. 3akoH Apxumesaa

[ImaBanme ten. BoznyxomnnaBaHue

[IpakTuueckue paboOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPY:KEHHOM B KHUII-
KOCThb 4acT Tena. OmnpenereHue BHITATKUBAIONIECH CHIIBI, JIEUCTBYIOIIEH Ha Teo,
NOTPYKEHHOE B KUAKOCTh. [[poBEepKa HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIbI, ACH-
CTBYIOIIIEH HA TEJIO B JKUIKOCTH, OT Macchl Tesa. OmbITHI, JEMOHCTPUPYIOIIHE 3aBU-
CUMOCTb BBITAJKMBAIOIIECH CHUIIBI, ICUCTBYIOIIEH Ha TEJIO B >KUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUJKOCTh YaCTH TeJla U OT IUIOTHOCTH XUAKOCTH. KoHCTpyHpoBa-
HUE apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONpENETIeHUE €€ rpy30MoabEMHO-
CTH

duznyeckue SIBICHUS B IPUPOJIC: BIMSIHUE aTMOC(HEPHOTO JaBJICHUS Ha )KHUBOU Op-
TaHU3M, TUIABaHKE PhIO

TexHuuyeckue ycTpoWcTBa: COOOMIAIOIIMECS COCYIbl, YCTPOMCTBO BOAOIPOBO/A,
TUPABIMYECKU TIpecc, MaHOMETp, OapoMmeTp, BBICOTOMEp, IMOPIITHEBOM Hacoc,
apeomeTp

PABOTA, MOIIHOCTD, OHEPI'MA

5.1 | Mexanundeckas pabota

52 Mexanudeckas MOIIHOCTE

53 [IpocTeie MexaHU3MBI: pbluar, 0J0K, HaKJIIOHHAs TUIOCKOCTbh. [IpaBuio paBHOBecHs
pbluara

54 | IlpumeHeHue mpaBuiia paBHOBECHs pblyara K 0JI0KYy




«3070TOC TpaBUIO» MeXxaHUKH. KoauuueHT none3Horo neicTBUS MEXaHU3MOB.

5.5
[IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHmanbHas SHEPrUuM TeJia, MOJHATOr0 HajJ 3eMEil

5.7  Kunetuueckas 3HEprusi

[Tonnas MexaHwm4eckas SHEpPIus. 3aKOH U3MEHCHUS H COXpPaHCHUA MEXaHHYECKOM

5.8
SHEPTUH
[IpakTuyeckue paboOTHI:
Omnpenenenne paboOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBIKEHUU Teja MO Tropu-
5.9 30HTAJILHOM MOBEPXHOCTH. MccnenoBanue ycinoBuil paBHOBecHUs pbryara. M3zmepe-
Hue KIIJ[ HakmoHHO#M miockocTu. M3ydeHue 3akoHa COXpaHEHUsS] MEXaHUYECKOM
SHEPTUU

5.10  ®usznyeckue SBICHUS B IPUPOJIC: pblYark B TEJIE YEJIOBEKA

TexHuueckue YCTpOﬁCTBaZ pbryar, HO,Z[BI/I)KHblﬁ n HCHO,I[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHAas1

5.11
IUIOCKOCTD, MPOCTHIE MEXAaHU3MBI B OBITY

8 KJIACC
Kon Koxa »ae-
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3aesia  MeHTa
TEIIJIOBBIE SIBJIEHI S
OCHOBHBIG ITOJIOKCHU A MOJICKy.H?IpHO-KI/IHCTI/ILIeCKOI\/JI TCOpI/II/I CTpOGHI/Iﬂ BCIICCTBA.
6.1 Macca u pazmepsl MoiieKyd. ONbIThL, TOATBEPKAAOIINE OCHOBHBIE TTOJIOKEHHS MO-

JIEKYJIIPHOKHUHETUYECKON TEOPUU

Mogaenu TBépI[OFO, KUIKOro u ra3006pa3Hor0 COCTOSIHUM BEIIECTBA. KpHCTaJIJII/I‘{e—

6.2
CKHE ¥ aMOp(HbIE Tena

OObsicHEeHHE CBOMCTB Ta30B, KUJKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHUM MO-

6.3 .
JICKYJEIPHOKMHCECTUYCCKON TCOPpHUU

64 CmaurBaHUE M KallUJUISIPHBIE SIBJICHUS

6.5 TeruoBoe paclIMpeHue U cxKaTHue

6.6 TeMr{epaTypa. CBs3b TEMIICPATYPBI CO CKOPOCTBHIO TCINIOBOT'O ABHUIKCHUSA YaCTULL

Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTPEHHEHN 3HEpTruu: Teruionepenada

6.7
U COBEpILIeHHE pabOThI

6 6.8 Buasr TCILIONICpCaAavYu: TCIJIOMPOBOJHOCTh, KOHBCKI M, U3JTYYCHHUC

6.9 KonnuecTBO TEIIOTHL. VY aenapHas TEIIOEMKOCTD BEILIECTBA

6.10  TemytooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOro OajiaHca

IInaBnenue u OTBCPACBAHUC KPUCTAINIMUCCKHUX BCHICCTB. Y aenpHas TEIUIOTa ILIaB-
JICHUA

6.11

[TapooGpazoBanue u xkoHaeHcanus. Mcnapenne. Kunenue. YaenpHas Teruiora ma-

6.12
poo6pa303aHI/I${. 3aBHCHMOCTD TCMIICPATYPbI KUIICHUSA OT aTMOC(bepHOI‘O JaBJICHUA

6.13  BnaxhHocTh BO3ayxa
6.14  DHeprud TorMBa. Y AejbHas TEIUIOTAa CTOPAHUS

[Tpunnumner pabotel TermoBbix asurarenei KIIJ termoBoro mpurarens. TeroBsie

6.15 o
JIBUTATENIH U 3aIIUTa OKPYKAIOIIEH Cpe/ibl

6.16  3axkoH coXpaHEHMsI U IPEBPALIEHHS SHEPTUH B TEIUIOBBIX IIpOLECCAX

[IpakTuyeckue paboOTHI:

6.17 .
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKEHHUSL.




OnbIThI 10 BEIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHON COJIM WIIM caxapa.

OmnbITel 0 HAOMIONEHHUIO TEIUIOBOIO PACHIMPEHMs Ta30B, KUIKOCTEH U TBEPABIX
Tel.

Omnpenenenue naBaeHUs BO3AyXa B OaJUIOHE HINPUILIA.

OmnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHHUS BO3/AyXa OT €ro oobéma u
HarpeBaHus WIKA OXJIaXKICHUS.

IIpoBepka runoressl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMO-
METPUYECKOI TpyOKe OT TeMIepaTyphbl.

HaOJI0IeHNe U3MEHEHUSI BHYTPEHHEH YHEPTUU Tella B pe3ysbTare TerIonepesadn u
pabOoThI BHELIHUX CHII.

HccnenoBanue sBICHHUS TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJOTHOW U TOpsder BO-
IBL.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOM IpU TEIUIOOOMEHE C
HarpeTbiM METANINYECKUM LIWJINHAPOM.

Omnpenenenue yaeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

OIIpEeEIIEHUE OTHOCUTEIBHOU BIAXKHOCTH BO31yXa.

Onpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIbJA.

dusznyeckue SIBICHUS B MpupoAc: MOBCPXHOCTHOC HATAKCHHUC U KAIIWJUIAPHBIC SAB-

6.18  yenus B mpupoje, KpUCTALIBI B Ipupoze, nznydenue ColiHIa, 3aMep3aHue BOJO0E-
MOB, MOPCKHE OpH3bl; 00pa3oBaHuE POCHI, TYMaHa, HHEsl, CHETa.
TexHuyeckue YCTpOICTBa: KamMIUISAPBI, MPUMEPHI HCIOJIB30BaHUSA KPHUCTAIUIIOB,
6.19 KUJKOCTHBIM TEPMOMETp, JATUYUK TEMIIepaTyphbl, TEPMOC, CUCTEMA OTOIUICHHS J10-

MOB, TUT'POMETPBI, [ICUXPOMETP, ITAPOBaAL Typ6I/IHa, ABUTAaTCJ]Ib BHYTPCHHET'O Cropa-
HUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuzanus Ten. [[Ba posia aneKTpuUYecKux 3apsaoB
79 BianmonetictBue 3apsikeHHBIX Tell. 3akoH KymnoHa (3aBHCHMOCTh CHIIBI B3aUMO/IEH-
’ CTBUS 3apsDKEHHBIX TEJ OT BEJTUYMHBI 3aPs/IOB U PACCTOSIHUS MEXTY TEITaMHU )
73 Onekrpuueckoe nojie. Hampspk€HHOCT anexTpuyeckoro nois. [Ipuniun cymnep-
) MO3UITUH IIEKTPHUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE)
74 Hocurenu snexkTpudeckux 3apsioB. DIEMEHTapHBIN 3eKkTpudeckuid 3apsag. Ctpo-
) eHue atoma. [I[poOBOTHUKY U JUAIIEKTPUKH
7.5 3aKOH COXPaHEHHUS JIEKTPUUYECKOTr0 3apsia
76 DNEKTPUUYECKUI TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOr0 ToKa. McTouHuKN
IMOCTOSTHHOT'O TOKa
77 JleﬁchBm ANEKTPUIECKOTO TOKA (TEINIOBOE, XMMHYECKOE, MAarHUTHOE). DIIEKTPH-
YECKHUM TOK B KHUJIKOCTSIX M T'a3ax
7.8 Onektpuueckas 1enb. Cuia Toka. DNeKTPUYECKOe HANPSKEHNUE
7.9 ConpoTuBieHNE NPOBOJHUKA. Y IEIbHOE COMPOTHBIIEHUE BEILIECTBA
7.10 3akoH OMa aJid yyacTka 1enu
7.11 [TocnenoBarenbHOE U MapAIJIENbHOE COEAMHEHUE TPOBOTHUKOB
7.12 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIkoyis — JleHma
713 DIIeKTPUUYECKHE LETH U MOTPEOUTENN IEKTPHIECKOW sHEprun B ObITy. KopoTkoe
3aMbBIKAHHUE
7.14 ITocTostHABIEe MaruuThL. B3anMoaecTBHE MOCTOSHHLIX MarHUTOB
7.15 MarsauTtHoe noJyie. MarauTHoe 1oJjie 3eMJIM U €ro 3HaUeHUe IS )KU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHoe mosie 3JeKTPUYECKOro Toka. [Ipumenenue anekTpo-

MAarimToOB B TCXHHUKE




7.17

7.18
7.19

JleiicTBE MarHUTHOTO IOJI Ha IMPOBOAHMK C TOKOM. DJIEKTPOJBUTATENb IOCTO-
STHHOTO TOKa. Mcrosib30BaHMe 3JEKTPOJIBUTATENe B TEXHUYECKUX YCTPOMCTBaX U
Ha TPaHCIOpTE

Onpitel @apanes. SABneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna

Onextporeneparop. CriocoOb! MOTyYeHUS IIEKTPUIECKON SHEPTrUuu. DIEKTPOCTAH-
1[MU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU

7.20

7.21

7.22

[TpakTnyeckue paboOTHI:

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKU.

COopka u TpoBepKa padOTHI IEKTPUIECKOH IETTH TOCTOSIHHOTO TOKA.

M3MepeHue U peryJIMpoOBaHHUE CUIIbI TOKA.

W3mepenue u perynupoBaHue HANPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIAYLIETO YEPE3 PE3UCTOP, OT CONPOTUB-
JICHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTHUBIIEHUS IPO-
BOJHMKA OT €T0 JJIMHBI, IUIOIIA U IONEPEYHOr0 CEYEHUs U MaTepuara.

ITpoBepka mpaBuwila CIOXKEHHUS HANPSHKEHUH MPU MOCIEA0BATENBHOM COCIUHEHUN
IBYyX pe3uctopoB. [IpoBepka npaBuia /uis CHIIbI TOKa MPU NapajuIeIbHOM COEIUHE-
HUM pe3uctopoB. OmnpeneneHne paboThl 3JIEKTPUUECKOro TOKa, WAYILEro 4epes pe-
3uctop. OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIAEISIEMON Ha pe3UCTO-
pe. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILIETO YEpe3 JIaMIIOUKy, OT Hamps-
xeHus Ha Hell. Onpenenenue KIIJ] narpeBarens. MccnenoBanue MarHuTHOTO B3au-
MOJIEHCTBUS IIOCTOSIHHBIX MAarHuTOB. l3ydyeHue MarHUTHOrO IOJIsI IOCTOSTHHBIX
MarHMToOB IIPU UX O0ObEIUHEHUH U paszjaencHuu. VccienoBanue NeHCTBUS DJIEKTPU-
YECKOr0 TOKAa Ha MarHUTHYIO CTpENKY. ONbITHI, I€EMOHCTPUPYIOIIUE 3aBUCUMOCTD
CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKAa M HalpaBJICHUS
TOKa B KaTylike. M3ydeHue NeHCTBUS MarHUTHOIO IOJIA HA MPOBOJHUK C TOKOM.
KoHnctpyupoBanue u uzydenue pabotsl snekrpoasuratens. M3mepenue KI1J] anex-
TPOJBUTATENbHON yCTaHOBKU. ONBITHI 110 UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMAarHuT-
HOM MHAYKIMH: UCCIIEJOBAHNE M3MEHEHUI 3HAYEHUS U HAINpaBJICHMS WHIYKIIMOH-
HOTO TOKa

duznyeckue SIBICHUS B IPUPOJIE: MIEKTPUUECKHUE SBJIEHUS B aTMochepe, dIeKTpu-
YEeCTBO >KHMBBIX OPraHW3MOB, MarHUTHOE ToJe 3eMId, Apeid MoirocoB, posib Mar-
HUTHOTO ITOJISI IJIs KU3HU Ha 3eMle, MTOJISIPHOE CUSTHHE

TexHuyeckue ycTpoicTBa: 3J€KTPOCKOI, aMIIEPMETP, BOJILTMETP, PEOCTaT, CYETUUK
AJIEKTPUUYECKON SHEPTUH, dJIEKTPOOCBETUTENbHbBIE PUOOPHI, HArpeBaTEIbHbIE JICK-
TPONIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE MPETOXPAHUTENHN, FIEKTPOMArHUT, IJIEK-
TPOJBUTATEIb IOCTOSIHHOI'O TOKA, FEHEPATOP MOCTOSIHHOTO TOKA




9 KJIACC

Kon
pasnena

Kon
SeMEHTA [IpoBepsieMble AIE€MEHTHI COACPHKAHUS
MEXAHUWUYECKUE SABJIEHUA

8.1 Mexanuueckoe ABuxeHue. MarepuanbHas Touka. Cucrema otcuéra

8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKCHHS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

2.4 HepaBHomepHoe npsimonuHeiiHoe aABMkeHne. CpellHsis U MTHOBEHHAsi CKOPOCTb
Tesa MNPy HEPaBHOMEPHOM JIBUXKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NMPAMOJIIMHENHOE ABUKECHUE

8.6 CBobonHoe nagenue. OnpiThl ['anunes

g7 PaBHOMepHOE nBUKEHME MO OKpyxkHOCTU. [lepron m yactora oOpamenus. Jlu-
HelfHas U yraoBasi ckopocTu. LleHTpocTpeMuTeNnbHOE YCKOpEeHUe

8.8 ITepBbiii 3akoH HproTOoHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpertunii 3akon HeroToHa

8.11 [IpuHUMI Cyneprno3uuuu CUil

8.12 Cwita ynpyroctu. 3akoH ['yka

3 13 Cuna TpeHus: cujla TPEHUS CKOJIbKEHMSI, CUJIa TPEHUS ITOKOsI, APYrUe BUbI Tpe-
HUS

3 14 Cuna TsKecTu U 3aKOH BCEMUPHOI'O TATOTEHUS. YCKOpEeHHE CBOOOJHOTO Maje-
HUS

815 Jewxkenue tuianer Bokpyr Comnina. [lepas kocmuueckast ckopocts. Heseco-
MOCTb U IEPETPY3KH

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOITIOTHO TBEPIOE TEIO

317 PaBHOBecue TBEpHOro Tena ¢ 3aKPEINIEHHOW OChIO BpalieHus. MOMEHT CHIIBL.
IlenTp TsKECTH

8.18 Nmnynsc Tena. M3menenue ummyibsca. UMmynbsce cuiisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexannueckas paboTa U MOIIIHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEprU U paboThl

8.23 [ToTreHmanbHas SHEPrust Tela, MOJHIATOr0 HaJl MOBEPXHOCTHIO 3EMITU

8.24 [ToTeHumanbpHas YHEPrUs CKATOU MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn
[IpakTuyeckue paboOTHI:
Omnpenenenne cpeaHeil CKOPOCTU CKOJBXKEHHUsS] OpycKa WM JBM)KEHHUS IIapuKa
[0 HAKJIOHHOM IiockocTH. OnpeneneHne YyCKOpEeHHs Tella MPU paBHOYCKOPEH-
HOM JIBHKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

827 HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBUXKE-

HUU 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU MPH PABHOYCKOPECHHOM JIBIKEHUHM 0€3 HaYalbHOM
CKOPOCTH TYTH OTHOCATCS KaK PsII HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHEC
MPOMEXKYTKH BPEMEHU OJUHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBLKEHHUSI OT CHIJIBI HOPMAJIBHOTO




8.28

nasienus. Ompenenenue kKodduuueHTa TpeHHs CKojdbxeHus. OmnpeneneHue
XKECTKOCTH TPYXHUHBI. OrmpepencHue padOThl CHIIBI TPEHUS HPHU PABHOMEPHOM
JBUKCHHUH TeJa 10 TOPU3O0HTAILHOM NoBepXHOCTU. OmnpeneneHue padoThl CHITBI
YIPYTOCTH MPH MOABEME TPy3a C UCIOIb30BAHUEM HETIOBUKHOTO M ITOABHIKHO-
ro OJIOKOB

dusnueckue SBJICHUS B npupoac: NpruJIMBbl U OTJIIMBBI, IBUKCHHUC IIJIAHCT Cou-
HEYHOM CHUCTEMBI, pCAKTUBHOC IBUXCHHUE ) KUBBIX OPI'aHU3MOB

8.29

TexHu4eckue yCTpONCTBA: CIHMJIOMETP, NAaTYUKHU IOJOKEHUS, PACCTOSHUSA U
YCKOPEHHS, PAKETHI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebartenbHoe aBmkenue. OCHOBHBbIE XapaKTEPUCTHKU KOJeOaHUIl: Mepuos,

o1 4acToTa, aMILIUTyAa
92 MareMaTnyeckuil ¥ NPYKUHHBIA MasTHUKU. [IpeBpamienne s3Hepruu npu Kosje-
' 0aTenbHOM JIBUKECHUHU
9.3 3aryxatomue Kojedbanusi. BeiHyx/1eHHble KojeOanus. Pe3onanc
Mexannuecknue BosHbBL. CBOMCTBa MEXaHMYECKHUX BOJH. [IponmonbHble M mome-
94 peuHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHuueckue
BOJIHBI B TBEPJIOM TeJI€, CEICMUYECKHUE BOJIHBI
9.5 3ByK. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wubpa3Byk U yiabTpa3ByK
? [IpakTuueckue paboThI:
OnpezneneHue 4acTOThl U EpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenye 4acToThl U Neproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH NEpHO/a KOJIEOaHUH MOABELUIEHHOTO K HUTH Ipy3a
OT AnuHbl HUTU. MccaenoBanue 3aBUCUMOCTH Neproja KoieOaHull MpyKUHHOTO
MasiTHHKa OT Macchl rpy3a. [IpoBepka He3aBHUCHMOCTH MepHuoa KojaeOaHui rpy-
3a, MOJBEIIEHHOI0 K HUTH, OT MacChl Ipy3a U KECTKOCTH NpYykuHbI. 3mMepeHune
YCKOPEHHUs1 CBOOOTHOTO TaICHHS
9.3 qDI/BI/I‘ICCIiI/Ie ABJICHUSI B IIPUPOJIE: BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPS-
CeHHe, CEeHCMUYECKHE BOJHBI, I[yHAMH, 3XO
9.9 TexHuueckue ycTpoHCTBa: IXOJIOT, UCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEX-
HUKE
SJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 DNEKTPOMarHUTHOE MOJI€. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBa 3J€KTpOMar-
HUTHBIX BOJIH
10.2 [IIxana >IeKTPOMarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3ydeHne cBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOMIBHOTO Tenedo-
Ha
10.5 dusnueckue sSBICHUS B MIPUPOJE: OMONIOTHYECKOe AeWCTBUE BUIUMOTO, YIbTpa-
(Gb1OJIETOBOIO U PEHTI€HOBCKOIO U3ITyYEHUI
10.6 Tei(HI/I‘IeCKI/Ie YCTPOMCTBA: HCIIOJIB30BAHUE DJIEKTPOMArHUTHBIX BOJH IS COTO-
BOM1 CBSI3U
CBETOBbBIE ABJIEHUA
1 11.1 JlyueBas monenb cBera. IcTouHMKY cBeTa
11.2 [IpsamosnuHeitHOE pacTpOCTpAHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPaKEHHS CBETA




[Ipenominenue cBera. 3akoH mpenomieHus: cBera. [lonHoe BHyTpeHHEe oTpaxke-

11.4
HUE CBETa

11.5 JIunza. Xop nyyel B IUH3E

11.6 Onrtuueckas cuctema ¢oToarapara, MUKPOCKOIIA U TeJIeCKoTa

11.7 I'a3 kak ontuyeckas cuctemMa. biiM30pyKoCTh U JaibHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceeta B crekTp. OnbiTel HptoToHa. CloskeHue CHeKTpasib-
HBIX 1IBE€TOB. /ucnepcus ceera
[TpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPaXXEHUsSI CBETOBOI'O JIyda OT yIjla HaJeHusl.
W3ydeHne xapakTepuCcTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJla MPEJIOMIIEHHS] CBETOBOIO JIy4a OT yrja Imaje-
HUS Ha TPAHMIIE «BO3/1YX — CTEKIIO».

11.9 [Toydenne n300paxeHmid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUSL U ONTHYECKOW CHUIIBI COOMpAIOIEH JTUH-
3Bl
OMnBITHI O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITH IO BOCTIPUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOACHNUN Yepe3 [IBETOBBIC
GUIBTPHI

11.10 ®dusnueckue sBiaeHUs B npupoje: 3arMenust Connua u JIyHsl, LBeTa Tej, ONTH-
YecKue SBJICHUS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)

11.11 TexHuueckue ycTpoNCTBa: OYKH, MEpPUCKOMN, (oToanmapar, ONTUYECKHE CBETO-
BOJIbI

KBAHTOBBIE ABJIEHUA

12.1 OmnsiThl Pesepdopaa u muianerapHas Mojienb aroma. Mojiens atoma bopa

12.2 Hcnyckanue u nornomeHue ceera aromoM. KBaHnTsl. JInHe4aTbie CIEKTPBI

12.3 PaguoakTuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHUs

12.4 Crtpoenue atomHoro siapa. HykimonHnast Moaens aToMHOTO sijipa. M30Tomns

12.5 PaanoaktuBHbIe TpeBpaienus. [lepuoa noypacmana aTOMHBIX s11€p

12.6 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCOBOTO UUCEN

12.7 OHeprus cBsA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku sHeprun CosiHLIA U 3BE3]T

12 12.9 Snepnas sHepretuka. [leficTBUE paguOaKTUBHBIX M3Iy4YE€HUW HA KUBBIE Opra-

HU3MBI
[TpakTiueckue paboThI:
HabnroneHre CruIonIHbIX U TMHEWYAThIX CTIEKTPOB U3TYUCHHS.

12.10  HUccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHUH YACTHUIIHI IO TOPMO3HOMY MYTH (TIO
¢dororpadusim).
W3mepenne paaroakTUBHOTO GhoHa
duznyeckue SBJICHUS B MPUPOJIE: €CTECTBEHHBIN PaJuOaKTUBHBIA (POH, KOCMU-

12.11  yeckwue ny4yH, palMOAKTUBHOE U3JIyYEHHE MPUPOJHBIX MUHEPAJIOB, IEUCTBUE pa-
JTUOAKTUBHBIX M3JIyY€HUN HA OPTaHU3M YelloBeKa

12.12 TexHuueckrue yCTpOMCTBa: CHEKTPOCKON, WHIMBUAYAIbHBIN HO3UMETp, KaMepa

Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O OEPA30BA-

HUsA

Kox npoBe- IlpoBepsiemble TpeOGOBaHUA K NMPEAMETHBIM pe3yJbTaTaM 02a30BOIr0 YPOBHS OCBOEHUS
psieMoro OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHUsI HA OCHOBE
TpedoBanuss PI'OC

[Tonnmanue ponu (U3MKKM B HAYYHOM KapTUHE MUPA; CPOPMUPOBAHHOCTH 0a30BBIX Mpe.l-
CTaBJICHUH O 3aKOHOMEPHOM CBSI3W M I03HABAEMOCTH SIBJICHUM MPUPOJBI, O POJIH SKCIIEPHU-
MeHTa B (pu3uke, 0 cucteMooOpa3yolel poiu (pU3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEX-
HUKHU U TEXHOJOTHHA, 00 BOMIONUHN (PU3MYECKUX 3HAHUN M UX POJIM B LIEIOCTHOIN €CTECTBEH-
HOHAY4YHOH KapTHHE MHUPA, O BKJIAJIe POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BU-
THE HayKH, O0OBSICHEHHUE MPOLIECCOB OKPYKAIOILEr0 MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs 0 BUAAX MaTepPHH (BEUIECTBO U MOJIE), O IBMKEHUH KaK CIIOCOOE CYIIECTBOBAHUS Ma-
Tepuu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPHH CTPOEHUS BELIECTBA, O (PU3NYECKON CYIIHOCTH 5B-
JICHUH TIpUpOJIbl (MEXaHUYECKUX, TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3-
JUYaTh SBJICHUS 110 OMHUCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPH-
pYIOLMX TaHHOE (U3NYECKOE SIBICHUE, YMEHHE PACcIO3HaBaTh MPOSBICHUE M3yYeHHBIX (u-
3MYECKHX SIBJICHUI B OKPY’KaIOLIEM MUPE, BBLIEIASA UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Brnanenue ocHOBaMuU MOHATUHHOTO arnmapara i CUMBOJUYECKOTO S3bIKa (PU3MKU U UCIOJIb30-
BaHME MX JUISI peIIeHUs YIeOHbBIX 3a/1a4; YMEHUE XapaKTepPH30BaTh CBOWCTBA T, (prusnyeckue
SIBJICHUS U MPOLIECCHI, UCIIOJIb3Ysl (DyH/IaMEHTaIbHbIE U SMIIUPUUYECKHE 3aKOHBI

YMeHHne OnucChBaTh HN3YUYCHHBIC CBOICTBA Tl U (I)I/I3I/ILICCKI/IC SABJICHUS, UCIIOJIb3YA (I)I/I3I/I‘I€—
CKHE BCIIMYHUHBI

Brnanenne ocHoBaMH METOJIOB Hay4yHOTO MO3HAHUS C Y4ETOM COOJIOAEHUS IpaBuil Ge3omac-
HOTO TpyJa: HaOmoeHNe (PU3NYECKUX SBJICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa 00o0-
pyZlOBaHUS MO MHCTPYKIIMH, ONUCHIBATH XOJI OMNBITA U 3alKMCHIBATh €r0 Pe3yJbTaThl, Hopmy-
JMPOBAThH BBIBOJBI;

MPOBEJCHUE MPSAMBIX U KOCBEHHBIX M3MEPEHUN (PU3MUECKUX BEJIMYUH: YMEHUE IUIaHUPOBATh
U3MEPEHUs], CAMOCTOSITEIILHO COOMPATh KCIIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKLIUH, BBI-
YHUCJIATH 3HAYE€HUE BEJTMYMHBI U aHAIU3UPOBATH MOJyUEHHBIE PE3yNbTaThl C YUETOM 3a/1aHHOM
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUN;

MIPOBEJICHNE HECIOXKHBIX SKCIIEPUMEHTAIBHBIX MCCIEI0BAaHUMN; CAMOCTOATEIBHO COOMPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M IIPOBOAUTH MCCIIEOBAHUE IO MHCTPYKIIMHU, NPEACTABIIATh
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUJIE TAOIUI U rpauKOB, YUUTHIBATh IO-
IPELIHOCTH, JI€TaTh BBIBOABI IO PE3YJIbTaTaM UCCIIEN0BAHUS

[ToHnmMaHue XapaKTepHBIX CBOWCTB (PU3MUECKUX Mojelnell (MaTepraabHas TOYKa, aOCOIIOTHO
TBEP/OE TEJI0, MOJENN CTPOEHHUS Ta30B, KUAKOCTEH W TBEPIBIX Tel, MJAHETapHas MOJEIb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOT'O sIJIpa) U YMEHHE MPUMEHSTh UX Ul 00bsACHEHUs (pu3H-
YECKHUX MPOIIECCOB

YMenne 00bsCHATh PU3NUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTY-
aluid  MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABIATh MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPON Ha M3YUYEHHbIE CBOMCTBA (PU3NUYECKUX
SIBIICHUH, PU3UYECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIN

YMmenue pemath pacuéTHble 3a1a4yM (Ha 6a3e 2 — 3 ypaBHEHUIT), UCTIONB3YS 3aKOHBI U (hopMy-
JIbl, CBSI3bIBAIONIME (PU3NYECKUE BEJIMUUHBI, B YACTHOCTH, 3aIIMCHIBATh KPATKOE YCIOBUE 3a/a-
4Y, BBIABIISATH HEJOCTAIOIINE JaHHBIEC, BEIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOAUMBIE AJIs €€
pELIeHMs], UCIIOIb30BaTh CIIPABOYHBIC JAHHBIE, IPOBOJUThH PACYETHI M OLIEHUBATh PEATUCTUY-
HOCTh TOJTY4E€HHOI'0 3HaYeHUs (PU3NUECKON BEJIMYUHBI, YMEHUE ONPEENIATh Pa3MEPHOCTh (pu-




3U4ECKOM BEIIMYMHBI, [I0JYYCHHOU IIPU PELICHUH 3a1a4U

YMeHue xapakTepu30oBaTh MPUHILIUIBI JEHCTBHSI TEXHUYECKUX YCTPONCTB, B TOM YHCIIE OBITO-
BBIX MIPUOOPOB, M MPOMBIIIEHHBIX TEXHOJIOTHYECKUX MPOIECCOB MO UX OMUCAHUIO, UCIONb-
3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U HEOOXOAUMbIe (GU3NYECKUE 3aKOHOMEPHOCTH

10

VYMeHne UCIOJIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUSX B MOBCEIHEBHOM XXU3HM JUIs oOecIie-
4yeHus1 0€30MacCHOCTH MpHU OOpameHnH ¢ OBITOBBIMH NPUOOpPaMU M TEXHHUYECKHUMH YCTPOWA-
CTBaMHM, COXPAHEHUS 3/I0POBbs U COOJIFOJICHUS HOPM 3KOJIOI'MYECKOIrO IOBEJEHUS B OKpPYyKa-
IOLIeH cpezie; NOHUMaHue HEOOXOIMMOCTH MPUMEHEHHS JOCTIKEHUH (PM3UKKA M TEXHOJIOTHIA
JUIsl PAllMOHAIIBHOTO ITPUPOAOIIOIB30BAHNS

11

OneIT Noucka, mpeodpazoBaHus U MPECTaBICHUs HHPOPMAUN (PU3MUECKOTO COJIEPKaHUs C
UCIIOJIb30BaHUEM MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI; YMEHHE OI[CHUBATH J0-
CTOBEPHOCTbH MOJIYYEHHOW MH(OPMALIMK HA OCHOBE MMEIOIIUXCS 3HAHUNA U JTOIOJHUTEIbHBIX
UCTOYHMKOB; YMEHHE HCIIOJIb30BaTh INPU BBINOJIHEHWH Y4YEOHBIX 3aJaHUil HAy4YHO-
MOMYJISIPHYIO JINTEPATYpPy (PU3HUUECKOTO COJIepKaHus, CIPABOYHbIC MaTepUabl, PeCypChl CETH
WuTepHer; Bnagenne 06a30BbIMUA HaBBIKAMHU MPeoOpa3oBaHusi WHPOPMALUK U3 OJHOW 3HAKO-
BOIl CHCTEMBI B IPYT'YIO; YMEHHUE CO3/1aBaTh COOCTBEHHbIEC MUChbMEHHBIC U YCTHBIE COOOIIEHUS
Ha OCHOBE MH(OPMAITUH U3 HECKOJIBKUX HCTOUYHHKOB




IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OI'D 11O ®PU3UKE

Kox IIpoBepsiemblii 3JieMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE JABJIEHUS
1.1 = Mexanuyeckoe aBmxeHne. MarepuaibHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTD ABUYKECHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE JBMkKeHUE. CpenHsis cKopocTb. Dopmysia Jjisl BBIYUCIEHUS Cpei-
" Heii ckopoctu: v = S/t
PaBHOMepHOE mNpsiMONMHEITHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJa OT BPEMEHU B CiIydyae
PaBHOMEPHOTO MPAMOJUHEHHOTO IBUKEHUS
L3 x(f)=x,+vt
I'padviky 3aBUCHIMOCTH OT BPEMEHU ISl TIPOCKIIUU CKOPOCTH, MPOCKIIUHU MePEMEIECHUs, ITyTH, KO-
OpJIMHATHI IPU PABHOMEPHOM MPSAMOJIUHEHHOM JABUKECHUHU
3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHM B ClIy4a€ PaBHOYCKOPEHHOTO MPSIMOJMHEHHOIO JBU-
JKEHUM:
2
-Sx{f} = 1'.|;|: *f_ax * ?
N
@opMyIibl AJi MPOCKLIUU NEPEMEILECHHS], TPOEKLIUHA CKOPOCTH U MPOEKLIUU YCKOPEHHUS IIPU pPaBHO-
YCKOPEHHOM MPSIMOJIMHEUHOM JIBUYKEHUU:
2
14 s (H=uv, -t+a, 3
U_\'(f) =Up, T4, £,
a. (f)=canst,
Ul.‘rL - le~ =2aISI
I'padmku 3aBUCUMOCTH OT BPEMEHH JIJISl IPOSKIIUN YCKOPEHUSI, TPOSKIIUUA CKOPOCTH, IPOSKIINH TTe-
peMenieHus, KOOPAUHATHI IPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHUU
CBoboaHoe nmagenue. @opMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJIeHNEe Tella M0 BEPTUKAIU (JIBHKE-
15 HUE TeJla BHU3 WIK BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3eMin). ['paduku 3aBUCUMOCTH OT BPEMEHU
’ JUISL TIPOEKIIMH YCKOPEHUsI, IPOEKIUU CKOPOCTH U KOOPAUHATHI IPU CBOOOJHOM MAJCHUH Tela o
BEpTUKAIN
CKopoCTh PaBHOMEPHOTO JIBIKEHUSI TeJa TIO OKpykHOCTH. HanpaBieHnue ckopocTH.
dopmyna 71 BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U MEPUO]T OOpaIleHusI:
L= iR
T
entpocTpemurensHoe yckopenue. HampapiieHune 1meHTpocTpeMuTenbHOro yckopenus. dopmyna
16 JUTSl BBIUMCIIEHUSI YCKOPEHMUS:
) 2
_ L
f'.‘u = _R
®dopmyna, CBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
1.7  Macca. IlnotHocTs BeniecTBa. @opMyina Jj1sl BBIYUCICHUS NIOTHOCTH:



_m
V

1.8 Cuna — BekropHas pusnueckas BenuunHa. CokeHHe CUl
1.9 SBnenue mnepuuu. Ilepsbiii 3akoH HproToHA
Bropoii 3akon HerotoHna:
1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEIO
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
.11 = =
Fy y=-F,
TpeHue nokos u TpeHue ckoiabxeHus. @opmyna JJid BEIYUCIECHUS MOl CHJIbI TPEHUS CKOJIbXKE-
HUS:
1.12
FTF_ =u-N
Jedbopmarnus tena. Yopyrue u Heynpyrue aegopmanun. 3aKoH ynpyroi nedopmanuu (3akon I'y-
Ka):
RERR
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
my - M5
F=Gg.—1 _2
1.14 R
Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
®opmyia 1715 BBIYUCIIEHUS CUIIbI TSDKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocmudeckas ckopoctb. HeBecoMocTh U nieperpy3ku
Nwmnynbc Tena — BeKTopHas pu3nyeckas BeIMYnHa.
1.15 p=md
Nmnynec cucremsl Ten. M3Menenue ummynbca. IMITynbe CUtbl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
1.16  p=myU +m, L, =const
PeakTuBHOE NBUXKEHUE
Mexanunueckasi padora. @opmyna s BEIYUCICHUS PaObOThI CHIIBL:
A=Fsoosa
1.17  MexaHnuueckasi MOIITHOCTb:
A
N==
I
Kunernueckas n notreHmanbHas sHeprua. Gopmyna 171 BBIYUCICHUS] KHHETUYECKON YHEPTUH:
11&.32
E. =——
2
1.18  Teopema o kuHeTHUECKOM SHEprHU. DOpPMYyIIa /IS BHIYMCIICHHS TIOTEHIINATBHOM SHEPTUH TeJIa,
MIOJIHATOT O
Haj 3eMiEii:
E,=m gh
1.19  MexaHnueckas SHeprus:




E=E,+E,

3aKOH COXpaHEHHSI MEXaHUUYECKO# sHeprun. @opmMyra Juisl 3aKOHA COXPAHEHUS MEXaHUYECKON
SHEPIUM B OTCYTCTBUE CUJI TPEHHUs: £ = const.
[IpeBpareHre MeXxaHU4YECKON YHEPTUH NPU HATUYUH CUJIbI TPEHUS.

1.20

ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABHUIIO» MEXAHUKH.
Peruar. Moment cuibl: M - Fl.
YcioBre paBHOBECHS phlyara:

M +M, +..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIx MEXaHM3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ

1.21

JlaBneHue TBEpAOTO TENA.
dopmyJia 11 BBIYACICHUS JABJICHUS TBEPIOIO TeJa:
F
pP= =
JaBnenue raza. ATMocdepHoe JaBicHUE.
FI/IZ[pOCTaTI/I‘IeCKOC AaBJICHUC BHyTpI/I KHUIOIKOCTH.
q)OpMy.Ha JJI1 BBIYUCJIICHUA JAaBJICHUS BHYTPU JKUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akon Apxumena. opmyrna s onpeaeNeHus BHITAIKUBAIONICH CUITBI, ISHCTBYIONIEH Ha Telo, 1Mo-
IPpYKEHHOE B )KUIKOCTH HIIU Ta3:

Fam =PEV

Ycnosue ninaBanus Tena. IlnaBanue CYZAOB H BO3AYXOILIABAHUEC

1.24

Mexannueckue kojeOaHus. AMIUINTY/a, NEpUO] U yacToTa Kosnebanuil. dopmyna, cBA3bIBaIOIIAs
4acTOTy U Mepuo/i KojaeOaHu:

1.25

MaremaTrueckuil ¥ NpyXUHHbIH MasTHUKH. [IpeBpalieHne sHepruu npu KojaeOaTeIbHOM JBHIKE-
HUU

1.26

33TyxaIOH_II/IC KOJIeOaHHSI. BBIHY)K,ZLGHHLIe koJsieOanus. Pe3onanc

1.27

1.28

MexaHU4YeCKHEe BOJIHBI. HpOI[OJ'ILHLIe " IOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH pacipo-
CTPpaHCHUSA BOJHBI:

L=v-T

3Byk. ['poMKoCTh M BhIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha rpaHulle AByx cpena. Uudpa-
3BYK U YJIBTPa3BYK

1.29

IIpakmuueckue pabomul

W3mepenue cpeaHe MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU NPYKUHBI; KOAPDUIIU-
€HTa TPEHUs CKOJIbKEHHS; pabOThl CHIIbI TPEHUS, CUJIbI YIIPYTOCTH; CPETHEH CKOPOCTH JABHXKEHHS
Opycka MO HaKJIOHHOW IJIOCKOCTH; YCKOpPEHHs! Opycka Mpu JBUKEHHH MO HAKJIOHHOMN IUIOCKOCTH;
YacTOThl M Meprojia KojJeOaH!il MaTeMaTuYecKoro MasiTHUKA; YaCTOThl U MEepHUo/ia KoieOaHUui Mpy-
KUHHOTO MAasiTHUKA; MOMEHTAa CHUJIbl, JIEHCTBYIOIIETO Ha pbluar; paboThl CHJIBI YHOPYTOCTH IMpPH
o IbEMe rpy3a ¢ MOMOIIbI0 HEMOBIKHOTO OJI0Ka; pabOThl CUJIBI YIIPYTOCTH IPHU MOIBbEME Tpy3a C
IIOMOIIBIO [TOABHKHOTO OJIOKA.




HccnenoBanune 3aBUCUMOCTH apXHUMEOBON CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tela M OT IUIOT-
HOCTH KHMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEN CHUJIBI OT MacChl T€JA; CUJIbl TPEHUS CKOJIbKE-
HUS OT CHJIbI HOPMAaJIbHOTO JaBJICHUS U OT POJa MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B
NpY)XHUHE, OT CTeNeHu AedopManuy NpyKUHBI; YCKOPEHUs1 Opycka OT yria HaKJIOHA HalpaBJIsAio-
uiei; nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTHU; NEpUoja KoseOaHuit
IIPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U >KECTKOCTH IMPYKUHBI; UCCIEIOBAaHUE HE3aBUCHUMOCTH
nepuojia KojebaHuii HUTTHOTO MasATHUKA OT Macchl rpy3a. [IpoBepka ycinoBusi paBHOBeCHUs pblyara

Dusuueckue AeneHUss 8 npupooe: TPUMEPHI ABUKEHHSI ¢ pa3IMYHbIMU CKOPOCTSIMU B JKUBOM U He-
JKUBOU NPUPOJE, ACUCTBUE CHUIIBI TPEHUS B NPUPOJE U TEXHUKE, IPWIUBBI U OTJIMUBBI, JBUXKECHUE

1.30 mmaner CoHEYHOM CHCTEMbI, pEaKTUBHOE BUKEHHUE KUBBIX OPraHU3MOB, phlYaru B Teje YelloBe-
Ka, BIMSIHHE aTMOC(EepHOro MaBJICHHS HA JKUBOW OpPTraHW3M, IUTABAHHE PHIO, BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 9XO
Texuuueckue ycmpoticmea: CIUJIOMETp, NaTYUKHU TOJOKEHUS, PACCTOSHUSA U YCKOPEHUS, TUHAMO-
METp, TOIINITHUKH, PAKETHI, phIUar, TMOBMKHBIA U HETIOABUKHBIN OJOKH, HAKIOHHAS TIOCKOCTD,

1.31 mpocTbhle MEXaHU3MBblI B OBITY, COOOILIAIOLINECS COCYIIbI, YCTPOMCTBO BOJOMPOBOAA, THIpaBIUYE-
CKUI IIpecc, MaHOMETpP, OapoMeTp, BHICOTOMED, MOPIIHEBOM HACOC, APEOMETP, 3XO0JIOT, UCIOJIb30-
BaHUE yJIbTPa3ByKa B ObITY U TEXHUKE

2  TEIUIOBBIE SAABJIEHUA
71 OCHOBHBIE TMOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHHUS BeliecTBa. Mopenu TBEp-
" JI0TO, XKHJIKOTO M ra3000pa3HOro coCTOsiHUM BemecTBa. Kpucramumyeckue u amopdHbie Tena

29 JIBumkeHue yactuil BemiecTBa. CBsi3b CKOPOCTH JABM)KEHUS YacCTHI] ¢ TeMiiepatypoil. bpoyHoBckoe
nBUOKCHHE, TUDDY3Us

2.3 CmauuBaHUE U KalWUISIPHbBIE SIBJICHUS

2.4 TemnnoBoe paclIMPEHUE U CKATHE

2.5 TemnnoBoe paBHOBECHE

2.6  Buyrpennsis aHeprus. Pabora u tensonepenaya Kak cnocoObl U3MEHEHUsI BHYTPEHHEHN dHepruu

2.7 | Bupapl Tensonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3JTy4YE€HUE
HarpeBanue u oxnaxzaenue ten. KonrmuecTBo TeIioThl. Y aelbHas TeIIOEMKOCTb:

2.

> o=am(t,-1)
3aKOH COXpaHEHMs SHEPTUHU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OanaHca:
29 Ql +Q2 +-“:0
710 Ucnapenue u konaeHcanus. 3MeHeHne BHYTpEHHEN 3HEPTUH B MPOLECCE UCTIAPEHUs U KOHAEHCa-
’ nuu. Kunenue sxunkoctu. Y aenbpHas TerioTa napoodpazoanusi: L = O/m

2.11 BnaxHOCTb BO3IyXa
[InaBnenue u kpuctamuzanus. VI3MeHeHne BHYTPEHHEN SHEPruM MPH IUIABJIEHUU U KPUCTAJUIM3a-
UUU. Y enbHas TeIoTa IIaBIeHUS:

2.12

' _9
& m

2.13  BHyTpeHHsis SHEpTrHs CTOpaHus TOILTUBA. Y IeNbHAs TEIUIOTa CTOpaHus TOIINBA: ¢ = O/m

2.14 | Ipunnumne! pabotsl TermaoBbix aurareneii. KI1J[ termoBoro apurarens
IIpakmuyeckue pabomul
N3mepenue ynenbHON TEMIOEMKOCTH METAINTIMYECKOTO IIMIIMHAPA; KOJTUYECTBA TEIJIOTHI, MMOIY4eH-

515 Horo BOJIOM KOMHATHOW TeMmrepaTypsl ((MKCUPOBAHHON MacChl, B KOTOPYIO OMYIIEH HarpeThlii Iu-

JJUHAP, KOJIHUYECTBa TCIUIOTBHI, OTAAHHOTO HArpC€ThiM HUJIWHAPOM, IIOCJIC OITYCKaHUSA €ro B BOAY
KOMHAaTHOM TEMIICPATYPHhI, OTHOCUTEIbHON BIIAXKHOCTHU BO3/JyXa, ynem,Hoﬁ TCILJIOTHI IIJIABJICHUA
Jbpaa. I/ICCHeHOBaHHe HU3MCHCHUSA TCMIICPATYPhI BOAbLI ITPH PA3JIMYHBIX YCIOBHAX, ABJICHHA TCIIIO-




oOMeHa Mpy CMEIIUBAHUU XOJIOTHOM U TOpsiuel BOJBI; MpOIecca UCTIapEHUS

Dusuueckue A61eHUS 8 npupO()e.‘ IMOBEPXHOCTHOC HATSAXKCHUC U KAIMUJIJIAPHBIC SABJICHUSA B IIPHUPOAC,

2.16 xpuctamuibl B npupoje, nuznydenue ConHia, 3aMep3aHue BoJoEMOB, MOpCKHUe Opu3bl; 0Opa3zoBaHue
pOCBI, TyMaHa, UHEsl, CHera
Texnuueckue ycmpoiicmea: KalWJUISIPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB, XKUJAKOCTHBIN Tep-
2.17 Mowmetp, IaTUMK TeMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUIEHHs JIOMOB, TMTPOMETPHI, NCUXPOMETP,
napoBas TypOHHa, JBUTAaTe]Ib BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1  DOnexrtpuzanus Teiu. [[Ba Buja AIEKTPUUECKUX 3apsiOB
3.2 | BzaumopaeiicTBHe 3apskeHHBIX Tell. 3akoH Kynona
3.3  3axkoH coxXpaHEHMsI JIEKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe noie. Hanpspk€HHOCTD 3ekTpuueckoro nois. [IpuHnun cyneprno3uuuu 3JaeKTpu-
" | YeCKHX IoJjiel (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenun snextpuyeckux 3apsaoB. [[eficTBHE BIIEKTPUYECKOrO IMOJS HA AJNEKTPUUYECKUE 3apsibl.
[IpOBOHMKY U AUDIIEKTPUKHU
36 [TocTosiHHbIM 31ekTpUyecKkuil Tok. JleiicTBus anekTpuueckoro Toka. Cuna toka. Hanpskenue.
I=q/t, U=A4/
3.7 DIEKTpUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
R =pl/S
3.8 3axon Oma miis yuacTtka snekTpudeckoit uenu: [ = U/R
[TocnenoBarenpbHOE COETMHEHUE POBOJHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9 IlapamnenbHoe coeMHEHNE IPOBOJHUKOB PABHOI'O COIIPOTHUBIICHMS:
U=U;I=1+I; Rz%.
CMmeniaHHble COEIUHEHUS IPOBOIHUKOB
310 Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 0= Iz ‘R-t
3.12  OmnsIT Opcrena. MarHuTHOE 10JI€ MPSAMOT0O IPOBOIHUKA ¢ TOKOM. JINHMM MarHUTHON MHIYKIIMU
3.13 MarHuTHOE 1oJie IOCTOSTHHOTO MariuTa. B3anMmozecTBre MOCTOSHHBIX MarHUTOB
3.14 ]JlelicTBHE MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM
3.15 OmnsiTel @apanes. SABneHue 3neKTpoMarHuTHON HHAYKIUU. [IpaBuio Jlenna
IIpaxmuueckue pabomul
W3mepeHue 31eKTpuYecKoro CONpOTUBICHHS PE3UCTOPA; MOIITHOCTH JIEKTPUUECKOTO TOKA; pabOThI
ANEKTPUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOAHHUKE (PE3UCTOPHI, JAMIIOUKA),
3.16 oOT HampsDKeHHsS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBIIEHUS OT JUIMHBI IPOBOJHMKA,
IJIOLIA/IA €r0 NOMEPEYHOI0 CEUEHUS U YAECIBHOTO CONIPOTUBIIECHUS.
[IpoBepka mpaBuia AJis 3JAEKTPUUECKOr0 HAMPSKEHUsS TPU MOCIEI0BATEIbHOM COETMHEHUU MpPOo-
BOJHMKOB; IIPAaBUJIA I CHUJIBI JIEKTPUUECKOTO TOKAa IPU NMapajljIeIbHOM COECJUHEHUH MPOBOIHHU-
KOB (pe3UCTOPHI U JIAMITOUYKA)
317 Qu3zuyeckue sA61eHUs 68 npupooe: dIEKTPUUECKUE SBIIEHUS B aTMocdepe, 3JIeKTPUUECTBO KUBBIX

OpraHnu3MoOB, MAarHUTHOC IIO0JIC 3eMJ'II/I, ,Z[peﬁq) INOJIFOCOB, POJIb MArHUTHOI'O ITIOJIA IJid JKU3HU Ha



3emiie, OJISIPHOE CUSIHHE
Texnuueckue ycmpoticmea. 3JA€KTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK JIIEKTpUYe-

318 CKOH SHEPTUH, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TIPUMEPHI),
ANEKTPUYECKUE TPEIOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOJIBUraTellb MOCTOSHHOTO TOKa, reHepa-
TOP MOCTOSTHHOTO TOKa

3.19 DOnexrpomarHuTHble BoJHbI. IIkana 3J€KTpOMarHUTHBIX BOJIH

3.20 JlyueBast Mozaeinb cBeTa. [IpsMosinHENHOE pacIpOCTPaHEHUE CBETA

3.21 3akoH otpaxeHus cBera. [lockoe 3epkaio

3.22 IlpenomieHue cBeTa. 3aKOH IIPEIOMIIEHHUS CBETA

3.23 Jlucnepcus cBeTa

3.24 Jlunza. Xox nydeit B nH3e. DOKyCHOE paccTOsiHKE JUH3BL. OnTryeckas cuia JuH3bi: D = 1/F

3.25 [I'na3 kak ontuueckas cuctema. ONTHYECKHE TPHUOOPHI
IIpaxmuueckue pabomol
#iHPart#H#l13Mepenue ONTUYECKOW CUITbI COOMpAroNIel JTUH3bI, POKYCHOTO PACCTOSHUS coOMparo-
el JTuMH3bI (110 CBOICTBY paBEHCTBA pa3MepOB MpeaMeTa U M300pakeHUs, KOTa MpeAMeT pacio-

3.26 J0XeH B IBOMHOM (hOKyce), TTOKa3aTells MPEIOMIICHHUS CTEKIIA.
#i#HPar#H##lccnenoBaHue CBOMCTBA U300paXKEHUS, TOTYYSCHHOTO C MOMOIIBI0 COOMPAIONIEH JTNH3HI;
M3MEHEHHUS (POKYCHOTO PACCTOSHUS JIBYX CJIIO)KCHHBIX JIMH3; 3aBUCHMOCTH yTJia MPEIIOMIICHUS CBE-
TOBOTO JIy4ya OT yIJia MaJeHus Ha TPAHULIE «BO3JIYX — CTEKIIO»

397 Qu3zuueckue s6nenus 6 npupode. 3atmenus Connua u JIyHsl, IBeTa Te, ONTUYECKHE SIBJICHUS B aT-
Mocdepe (1iBeT HeOa, pedpakius, paayra, MEPax)

3.28 Texnuueckue ycmpotiicmea: O4KH, IEpUCKoOII, (oTOaNNapaT, ONTUIECKIE CBETOBOIbI

4  KBAHTOBBIE ABJIEHUA

4.1 PanuoaktuBHOCTH. Anb(da-, 6eTa-, ramma-u3nydeHus. Peakiuu anbda-u Oeta-pacnaaa

4.2 Omsrtel Pezepdopna no paccesuuto anbda-uactuil. [Inanerapuas Mmojens aroma

4.3  CoctaB aTOMHOTO si7ipa. 30TOMbI

4.4 Tlepuon momypacmazia aTOMHBIX sJIEp

4.5 SnepHbie peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MACCOBOTO YHUCEI
Quzuueckue sa61enusi 8 npupode. eCTECTBECHHBIN PaIMOAKTUBHBIN (DOH, KOCMHYECKHUE JTy4U, PaIuo-

4.6  aKTHBHOE M3JIy4YE€HHE MPUPOTHBIX MUHEPAIIOB, NEHCTBUE PAIMOAKTUBHBIX M3JIyYCHUN HA OPTaHU3M
YeJIoBeKa

47 Texnuueckue ycmpotiicmea: CIEKTPOCKOI, WHIUBUIYAIBHBIA JO3UMETpP, Kamepa Bunbcona, suep-
Hasi DHEpreTHKa

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» ®usuka: 7-i kiacc: 0a30BbIN YpOBEHb: YUeOHUK; 3-¢ uznanue, nepepadorannoe [lepoiukun N.M.,

NBanoB A.M. Akunonepnoe obmectso «M3narenscrBo «IIpocBemienne»

» ®usuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 3-€ uzganue, nepepadorannoe [epoimkun .M.,

NBanoB A.M. Akunonepnoe obmectso «M3narenscrBo «IIpocBemienne»

» ®usnka: 9-i kacc: 6a30BbI ypoBeHb: yueOHUK; 3-€ uzganue, nepepadoranHoe [epoimkun .M.,

I'yraux E.M., UBanos A.U. u np. Akimoneproe odmectBo «M3narensctBo «IIpocsemienne
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