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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma mo ¢u3uKke Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHU M TpeOOBaHMH K pe3yabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOH 00pazoBaTeIbHOMN
nporpammsl, npenctaBieHHbIX B @I'OC OO0, a Taxke ¢ yué€toMm ¢enepanbHO paboyeil mporpaMMel
Bocniutanus v Konuenmuu npenoiaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH OOYYarOIIUXCs M OPraHU3aUI0 W3yueHHs (PM3HMKU Ha JIEITETLHOCTHON OCHOBE. B mporpamme
1o (hU3HMKe yYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO mpeamera B peanusammu TpeboBannii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHusl.

[Iporpamma no ¢u3Mke ycTaHaBIMBAET pacHpeesieHne yueOHOro Marepuana o rojaM ooyueHus (mo
KJlaccaMm), IpeiaraeT NpUMEPHYIO MOCIeI0BaTeNbHOCTh U3YyUEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKAa3aHUS METOJUYECKOW MOMOIIM YYWUTEIIO B
co37aHUU paboydel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®du3zurKa SIBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETOB, OCKOJIBbKY
(br3UYeCcKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ON0I0THEeN, aCTpOHOMUEH
n ¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MHpa, MPEAOCTaBIISET
Haubojee scHble 0Opa3lbl MPUMEHEHUS HAy4YHOTO MeETOJla IO3HaHUs, TO €CTh crnocola MOoIydeHus
JIOCTOBEPHBIX 3HAHUI O MHpE.

OpHa u3 TIaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUS B CTPYKType oOuiero oOpa3oBaHusi COCTOMUT B
(opMHUPOBaHUU €CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.

N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEINOIAraeT OBJIAJCHUE CIEAYIOIUMU KOMIETEHTHOCTAMH,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® UHTEpPHPETHPOBAaTh MAHHBIE U HCIOJb30BATH HAy4yHbIE JOKA3aTEIbCTBA AJIS MOIYy4CHMS
BBIBO/IOB.

Ienn n3yuenus (U3MKU Ha ypOBHE OCHOBHOIO o0uiero oOpaszoBaHus omnpeneneHs! B Konuenuuun
npernojaBaHus yueoHoro npeamera «Pusukay» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yolX OCHOBHbIE 001e00pa3oBaTeNbHbIe MPOrpaMMbl, YTBEp)KIAEHHON pemeHueM Komerun
MunuctepctBa npocsernieHus: Poccutickoit @enepanuu (mpotokoi ot 3 aexadps 2019 r. Ne [1K-48H).

Heaun n3yyenus GpU3NKH:

e npuoOpeTeHHEe HHTEpeca M CTPeMJICHMs OOyJalollMXcs K HAayYHOMY H3YYEHHIO TPHUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Da3BUTHE NPEACTABICHUN O HAyYHOM METOJIE MO3HaHWS U (POPMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE MPEACTABICHUN O poiM (U3MKH Ui PA3BUTHUS JPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MNPEACTABIECHUII O BO3MOXKHBIX cdepax Oynymieill mpodeccuoHalIbHON NesATETbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTibKeHHe ATHUX LeNied mporpaMMbl MO (HU3MKE HAa YpOBHE OCHOBHOrO OOIIero oOpa3zoBaHHUs
o0ecreynBaeTcsi pelIeHneM CIeTylonnX 3a1ay.

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOECHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,

ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e MpUOOpPETeHHE YMEHUU OIMHCHIBATH M OOBACHATH (U3UYECKUE SIBICHHUS C HCIOJIH30BAHUEM
MMOJIyYCHHBIX 3HAHU;
® OCBOCHHE METOJOB PEIICHUS MPOCTEHIIHMX PACYETHBIX 3a/ad C HCIOJIb30BaHUEM (DU3MUECKUX
MoOJeliel, TBOPUYECKHUX M MPAKTUKO-OPUCHTHPOBAHHBIX 33]1aY;
® pa3BHUTHE YMEHUU HAOIIONATh IPHUPO/IHBIC SBJICHUS M BBITIOIHATEH OMBITHI, 1a00paTOpHBIC PabOTHI
Y DKCIIEPUMEHTAIbHBIC UCCIICOBAHUS C UCTIOIB30BAHUEM H3MEPHUTEIHHBIX MPUOOPOB;
® OCBOEHHE NMPUEMOB PadOTHI ¢ MHPOPMALIEH (HU3UUECKOTO COACPKAHMS, BKIIIOYast HHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUSX (U3UKH, aHAIU3 U KPUTUICCKOE OIICHUBaHUE HH(pOpMAIIHH;
® 3HAKOMCTBO cO cdepamu mnpodecCHOHANBHOM NEATETbHOCTH, CBS3aHHBIMH C (U3UKOU, WU
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (U3HUSCKON HAYKH.
Ha uzyuenue ¢usuku (6a30BbIif ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OTBOIUTCS
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 yacoB (2 yaca B Hezleno), B 9 kiacce
— 102 qaca (3 yaca B HEJIENIO0).

[Ipennaraempiii B mporpamMMe 1o (U3MKE IepedeHb JIabopaTOpHBIX pPaOOT M OIBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JIelaeT BBIOOp MpPOBEACHHUS JAa0OPaTOPHBIX pPabOT M OMIBITOB C
y4€TOM HHAMBUIYalIbHBIX OCOOEHHOCTEW OOy4arouuXcs, CIHHCKAa SKCIIEPUMEHTANIbHBIX 3aJaHui,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

®dusnka — Hayka o npupoje. SABneHus npupoabl. OU3NUecKUe SBJICHUS: MEXaHUYECKUE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Oduznyeckue BenwuuHbL M3mepenue dusmdeckux BenmunH. Omsmdeckue mpuOopsl. [lorpenrHocTs
n3MepeHuil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢wu3uka um apyrue eCTeCTBEHHBIE HAYKH H3YYalOT MPUPOJY. ECTECTBEHHO-HAYYHBIH METOM
MO3HAHMS: HAOJIIOICHHE, TTIOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMKEHUE TUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
rumnoTe3, 00bsICHeHHE Ha0MogaeMoro sBieHus. Onrcanue GU3NIeCKUX SBJICHHUH C ITOMOIIBIO0 MOICIIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, JIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®uznueckue mpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U TU(PPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimel.

Ompenenenure EeHbl JSICHHs KTl U3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenune Temmnepatypsl PU MOMOIIHU KUAKOCTHOTO TEPMOMETpA U TaTYUKA TEMITEPaTyphI.
[IpoBenenue wmccnenoBaHUsT MO TPOBEPKE TUIOTE3BI: JAITBHOCTHh MOJETA IIApHKa, MYIMIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.
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Pasnen 2. [lepBoHayaibHbIe CBEeCHUS 0 CTPOCHUU BelllecTBA.

Crpoenue BemiecTBa: aToMbl M MOJIEKYJbl, MX pa3mepbl. ONbIThL, JOKA3BIBAIOIINE JUCKPETHOE
CTPOEHHE BEIIECTBA.

JBrm>kenue yactul BemiecTBa. CBsi3b CKOPOCTH JBHKEHHS YaCTHI[ ¢ TeMreparypoil. bpoyHoBckoe
nBukeHue, quddysus. BzaumoaelicTBre yacTull BelecTBa: NPUTSHKEHUE U OTTaJIKUBaHUE.

ArperaTHble COCTOSIHHSI BEIL[ECTBA: CTPOCHHE I'a30B, HKUAKOCTEH U TBEPABIX (KPUCTAIIIMUYECKUX) TE.
B3anMocBs3b MeX 1y CBOMCTBAMU BELLIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabGmonenue GpOyHOBCKOTO JIBHYKCHHUS.

2. HaGmonenue nuddysun.

3. HaGmonenue siBneHuil, 00bACHAIOMNXCS MPUTHKEHUEM WA OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHHeM (poTorpaduii).

2. OmbIThl IO HAOJIOJICHUIO TETIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUJ MOJIEKYISPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:xeHue U B3auUMoJieilicTBHE TeJl.

Mexanuueckoe nBukeHue. PaBHoOMepHOoe u HepaBHOMEpHOe nBkeHHe. Ckopoctb. Cpennss
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHHUH. Pacu€r myTu 1 BpeMeHU JABUKEHHUS.

SBnenue uHepuuu. 3aKOH HMHEpUUHM. B3aumoneicTBHe Tell Kak MpPUYMHA W3MEHEHHS CKOPOCTH
JNBUKEHUs Tesl. Macca kak Mepa HHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSA3b MUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIECTRA.

Cuna kak xapakTrepucTuka B3auMojeicTBus Tten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIIBIO IMHAMOMETpa. fIBjieHHe TATOTEHUs M cuia TsokecTu. Cuila TsSDKeCTH Ha Jpyrux IjaHerax. Bec



tena. HeBecomocTh. CinokeHue CuUJl, HAIpaBJIEHHBIX MO OAHOM nIpsiMoi. PaBHoneictByromas cuin. Cuna
TpeHUsl. TpeHHE CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
Habnronenne MexaHU4eCKOTO ABIKEHHS Tea.
N3mepenue ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBineHus: HHEPIHH.
Habnronenne n3MeHEHUs1 CKOPOCTH TIPH B3aUMO/ICHCTBHHU TEIl.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

o vk wnNpeE

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOpPOCTH PaBHOMEPHOTO  JBM)KEHMsI (IIapuka B KUAKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOWIISI U TaK JIajee).

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHHs OpyCcKa WM IIapHuKa [0 HAaKJIOHHOW MJIOCKOCTH.
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Omnpenenenre MIOTHOCTH TBEPIOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb pacTshKeHus  (nepopManuu) MOPYKUHBI  OT
MIPUIIOKEHHOMN CHUIIBI.
5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Teja M Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, s KUAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEeHbIIIEHUS M YBENUYECHUS JaBieHud. J(aBieHue ra3za. 3aBUCUMOCTh JTaBJICHUS
raza or o0réMma, Temmeparyphl. [lepenadya maBneHusi TBEPABIMU TEJaMH, >KUJIKOCTSAMH U Ta3aMH. 3aKOH
[Tackans. IIlneBMaTHUeckue MalIMHBL. 3aBUCHMOCTD JIaBJICHUS JKUJIKOCTH OT TIyOMHBI. ['MapocraTuueckuit
napanokc. Coobmaronuecst cocynsl. ['uapaBiandeckue MexaHu3Mbl.

Atmochepa 3emnau u armochepHoe maBieHue. [IpuumMHBI CylmecTBOBaHUS BO3AYITHON 000JI0YKH
3emmu. OneiT Toppuuemmu. M3mepenne atMochepHOTo naBieHUs. 3aBUCHMOCTh aTMOC(EpPHOTO J1aBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 1715 u3MepeHus aTMOCPEepHOTo TaBICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPpYyKEHHOE B HMUX Teso. BrlTankuBaromas (apXxuMmenoBa) CHIIA.
3akoH Apxumena. [TnaBanue Ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS r'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecs coOCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aelicTBUS aTMOC(EPHOTO JTaBICHUSI.

3aBUCHMOCTh BBITAJKMBAIOIIEH CHIIBI OT 00bEMa MNOTPYKEHHOW 4YacTW Tejla U IUIOTHOCTH

AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: I[UIABaHUE WIM TOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOLICHUS

IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa NOrpyKEHHOM B XKHUAKOCTh YacTH Teja.

2. OrnpeneneHue BBITAIKUBAIOLIEN CUIIBL, JEWCTBYIOLIEH HA TENO, IOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIIEH CUJIBI, JEMCTBYIOIIEH HA TEJIO B )KMIKOCTH, OT MacChl
Tena.

4. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHIIBL, JNEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa NOTpYKEHHOM B KHUAKOCTh YACTH TeJIa U OT IUNIOTHOCTHU >KUKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM  KOHCTPYHPOBAHHME JIOAKM W ONpENEJIeHHEe €€

IPY30II0AbEMHOCTH.
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Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MexaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBmio paBHOBecHs pblyara.
[IpumeneHne mpaBuia paBHOBECUS phlyara K OJOKy. «3osoToe mpaBmio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MeXaHNU3MBbI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunetnueckas M noTeHuManpHas sHeprus. lIpeBpaienue oaHoro Buia
MEXaHUYECKOH 3HEPTUU B Jpyroil. 3aKOH COXpaHEHUs SHEPIUU B MEXaHHUKE.

Jemoncmpayuu.

1. Ilpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JBIDKEHHH Tejla 10 TOPU3OHTAIBHOM

MTOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUH PaBHOBECHS pblyara.
3. HNsmepenne KIIJ] HaKTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHS] MEXaHUYECKOW SHEPTUU.
8 KVIACC

Pasznea 6. TensioBblie siBJIeHUS.

OCHOBHBIE TTOJIOKEHHUS MOJIEKYIISIPHO--KHHETHUECKOW TEOPUHU CTPOCHHMSI BellecTBa. Macca U pa3Mepsl
aTOMOB M MoOJIeKyln. OTBITHI, TOITBEPXKIAIOININE OCHOBHBIC TOJIOKEHUS MOJICKYIIPHO-KHHETHYECKON
TEOPUH.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3Horo coctosiHui BemecTa. Kpucrannnyeckue u amopdHbie
tena. OOBSICHEHHE CBOMCTB Ta30oB, JKUJIKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKEHUH MOJIEKYISIPHO-
-KHHETHYECKOU Teopry. CMauyMBaHUE U KaWIISPHBIC ABJICHUS. TeIIOBOE paclIMPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBIKEHHUS 4YacTUll. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHs BHYTPEHHEHM SHepruu: TeIulonepenadya U coBepuieHre paboThl. Buisl
TEIIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHUE.

KonunuectBo TeruoThl. YaenbHas TEIIOEMKOCTH BelllecTBa. TemiooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TtemnoBoro Oananca. [lnmaBieHwe W OTBepJeBaHUE KPUCTAIUIMYECKUX BEIIECTB. YJENIbHAS
teriota miaBneHus. [lapooOpazoBanue u konzaeHcanus. Mcnapenue. Kumnenue. VYaenapHas TemioTa
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Bnaxxnocts Bo3tyXa.

OHeprus TOIUIMBA. Y IelbHAs TEIJIOTa CTOPAHHUSL.

[Mpunnuner padotsl TeruoBeix Aurareneit KIIJ[ temnoBoro nsurarens. TemsoBble ABUTaTenu u
3allUTa OKPYKAKOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmonenue 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysun.

Habmronenue sBiaeHU cMadiBaHUS ¥ KaMWJUTSIPHBIX SIBJICHHM.
Habmroenue TemmoBoro paciupeHust Ted.

W3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna n3mepeHus TeMneparypsl.

Buas! Tenonepenayun.

OxnaxkJIeHue MpU COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMH CHUITAMH.
10. CpaBHEHUE TEMJIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HabmroieHue KumeHusl.

12. HabmroieHue moCTOSHCTBA TEMIIEPATyPhI MPH TUTaBICHUH.
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13. Mogenu TENJIOBBIX JIBUTATENCH.

Jlabopamopusvie pabomot u onvimul.

1. OmbIThl IO OOHAPYKCHUIO NEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpIThI 10 BEIpAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITh IO HAOIOEHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEIL.
4. OmnpeneneHue AaBJIeHUs BO3yXa B Oa/sIOHE LIIPULIA.
5. OmnbIThI, AEMOHCTPHPYIOIINE 3aBUCUMOCTh JABIICHHUS BO3AyXa OT €ro 00bEMa M HArpeBaHUS MU

OXJIAKICHUSI.
6. IlpoBepka rumnoTes3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.

7. HabOmoneHune W3MEHEHHWs BHYTPEHHEW SHEPruUU Tela B pe3yabTaTe TeIwlonepenayn U paboTbl
BHEILIHUX CHUJL.

8. HccnenoBaHue siBIE€HUS TEIJIOOOMEHA TPU CMELIMBAHUK XOJIOIHOM U rOpsiYei BOABI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHL, IOJIYYEHHOIO BOJOW MpHU TEIIOOOMEHE C HarpeTbiM
METAJNINYECKUM IMIIMHAPOM.

10. Omnpenienenue yeabHOM TEeMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca HCnapeHus.

12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABICHUS JIbJA.

Paznea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpuzainusa Tel. J[Ba poaa 3JIEeKTpUYECKHUX 3apsaoB. BzammopaeilcTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHSI 3apsSyKEHHBIX TEJl OT BEJTMYMHBI 3apsII0OB M PACCTOSIHUS MEXKIY
TeJIaMu).

OnekTpuyeckoe mosie. Hampsoxk€HHOcTh  anekTpuueckoro  mnois.  [lpuHnun — cymepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenn »snekTpuyeckux 3apsiioB. DJEMEHTapHbIM dieKkTpudeckuid 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHHUS SJIEKTPHUYECKOTO TOKA. MCTOYHUKHM MOCTOSIHHOTO
ToKa. JleHCTBUS AIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE). OJIEKTPUUECKUHd TOK B
KUJKOCTAX U raszax.

Onektpuueckas uenb. Cuia Toka. OiekTpuueckoe HampspkeHue. CONpOoTUBIEHHE NPOBOIHHUKA.
VY nenbHOE conpoTHUBiIeHUE BenlecTBa. 3akoH OMa g ydyactka uend. I[locnenoBarenbHoe U napauienbHOE
COEIMHEHUE IPOBOJHUKOB.

PaGora W MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH JDxoyns—JleHna. DnexkTpuueckue LENd U
MOTpeOUTENH dIEKTPUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuThHL. B3ammopeicTBuE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnone. MarnurHoe
noJsie 3eMJId U €ro 3HaueHue s Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10JIe 3JEKTPUYECKOTO TOKA.
[IpuMeHeHHne 5>IEeKTPOMAarHUTOB B TeXHUKeE. JlelicTBME MarHUTHOrO IOJI HAa HPOBOJHUK C TOKOM.
DNeKTpoABUTraTeNb MOCTOSIHHOTO TOKa. Vcronbp30BaHue 3JEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

Onbrtel @apanes. SBiaeHue snekTpoMarHuTHOM MHAYKIUHU. [IpaBuio Jlenma. DnektporeHeparop.
CrocoObl MOJTydeHUsl D3JIEKTPUYECKON HHEpruu. DIEKTPOCTAaHIMM Ha BO300HOBISEMBIX MCTOYHHUKAX
SHEPIuH.

Jemoncmpayuu.

1. Dnextpuszanus Tel.

JIBa posa JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEII.

3. YCTpOHCTBO U ACUCTBUE DIIEKTPOCKOIIA.
4. DrexTpocTaTHYecKas WHIYKIHS.
5. 3aKoH COXpaHEHUs HIEKTPUUECKUX 3apsIIOB.



[IpOBOIHUKH U TUATEKTPUKH.

MoienupoBaHKE CUIIOBBIX JUHHUM 3JIEKTPUUECKOTO TOJISL.
VCTOYHMKH ITOCTOSIHHOI'O TOKA.

JIeNCTBHUS DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KMJIKOCTH.

. ["'a30BbIi1 pazps.

. I3MepeHune cuibl TOKa aMIepMETPOM.

. I3MepeHue aneKTpuyecKoro HanpsHKEHUS BOJIbTMETPOM.

. Peocrar u mara3us conpoOTHBIICHHI.

. B3aumoelicTBrue MOCTOSIHHBIX MarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH PA3CIICHUS TIOJI0COB MATHUTA.

. MoienupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTtHoe nose Toka. DJIeKTpOMarHur.

. [lelicTBME€ MarHMTHOTO MOJISI HA MPOBOIHUK C TOKOM.

. DNEeKTpOIBUraTeNb NOCTOSTHHOTO TOKA.

. UccrnienoBanue sIBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbrTer @apages.

. 3aBUCUMOCTb HalPaBJICHHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOBHUKHOBEHHUSI.
25.

DJeKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

o Uk wnNeE

9.

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

18.
19.
20.
21.

OnbIThI 10 HAOTIOACHUIO JEKTPU3AINH TEJ UHIYKIUEH 1 TPU CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUYECKOTO MOJIS HA TPOBOJIHUKH U TUAJIEKTPUKH.

CoOopxka u mpoBepKa pabOThI ANEKTPUIECKOH e MOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u peryaupoBaHue HanpsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
Y HaIlpsDKEHUS Ha PE3UCTOPE.

OnBbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUUECKOTO CONPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJI0IA 11 ONEPEYHOT0 CEYeHHs U MaTepuara.

[IpoBepka mnpaBwiIa CIOXKEHUS HANPSKEHUW TMPU TOCIECAOBATEIbHOM COEIMHEHHHM JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUJIbI TOKA MIPU NApAJIIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, HIYIIEro Yepe3 pe3ucTop.

Ornpenenenre MOUTHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISAEMON Ha PE3UCTOPE.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HAPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBatens.

HccnegoBanue MarHuTHOTO B3aMMOJICHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO MOJIsl IOCTOSTHHBIX MarHUTOB NIPU UX 0ObEMHEHUH U Pa3/IeIeHUH.
HccnenoBanue neHCTBUSA IIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThI, IEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHJIBI B3aMMOJEHCTBUS KAaTyIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA U HAaIIPABJICHUS TOKA B KaTYILKE.

W3ydeHne nelcTBYsI MarHUTHOTO T0JIsSI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl HJIEKTPOABUTATENs.

N3mepenue KIIJI anekTpoaBUrareaIbHOM yCTaHOBKH.

OneITBl IO MCCIEAOBAHUIO SIBJICHMS AJIEKTPOMATHUTHOW MHIYKIMM: UCCIIEJOBAaHUE W3MEHEHUN
3HAUEHUS U HANPABJIEHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC



Pa3nen 8. Mexannueckue siBJIeHHUs.

Mexannueckoe aBuxkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JABMXKEHUsA. PaBHOMEpHOE NpsMOnIMHENHOEe ABWkeHue. HepaBHOMEpHOE NMPSAMOIMHENHOE
nBukeHue. CpeHssi U MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBH>KEHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosTiHEHOE BIKeHue. CBoOoHOE maneHue. OnbiTel [anmes.

PaBHOMepHOE aBUKEHUE 1O OKpyKHOCTH. Ilepuon um vacrora oOpamieHus. JluHeiliHas u yriosas
ckopocTH. LleHTpoCTpeMUTENIBHOE YCKOPEHNE.

Ilepbiit 3akoH Herorona. Bropont 3akoH Herorona. Tperunt 3axkoH Hsrorona. IlpuHnmn
CYIIEPIIO3UIIUHU CHIL.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHusl: cujia TPEHUs CKOJIBKECHUS, CUJla TPEHUS TIOKOS, IPYTrue
BU/JIbl TPEHHUSL.

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHMsI. Y CKOpeHHe CBOOOIHOTO NajieHus. J{BIKeHre MIaHeT
Bokpyr Counnua. IlepBast kocMudeckasi ckopocTb. HeBecoMocTh u nieperpysku.

PaBHOBecue MarepuanbHOM TOukd. AOCOMIOTHO TBEpHOE Teno. PaBHOBecme TBEpAOrOo Tenma ¢
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

WNmnynec Tena. M3mMenenne ummynbca. MMmynbe cunbl. 3aKOH COXpaHEHUs uMIylibca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cui TshkecTd, ynpyroctu, TpeHusa. CBsi3b SHEPruu U
paboTtel. [loTeHuuanbHas sHeprus Tena, MOJAHITOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHluanbHas 3Heprus
cxkatoil mpyxuHbl. Kunetndeckas sHeprus. Teopema O KHUHETHYECKOM SHEPrUU. 3aKOH COXPAHEHMS
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaOmroneHne MexaHU4eCKOTO IBHKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IIyTE€H U TPACKTOPHUU IBIKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIIBHO Pa3HBIX TEI
OTCY€Ta.

W3mepenne CKOPOCTH U YCKOPEHUS NPSMOJIMHENHOTO IBHKCHUS.
HccnenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO IBHKEHHUS.
HaGnronenue 1BuxkeHus Tea 1o OKpYKHOCTH.

o v kw

HaOnronenne MexaHMYECKHX SIBJICHHUW, MPOHMCXOAAIIUX B cucTeMe otcuéra «Temexkay mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBIDKCHHH OTHOCHUTEIILHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTH YCKOPEHHUS Tejia OT MacChl Tejla U JACHCTBYIOIICH HA HETO CHJIBL

8. HaOmroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JIBHIKCHHH.

10. Ilepenava umMmynbca Ipy B3aUMOJICHCTBUU TEJI.

11. IIpeoOpa3oBaHus SHEPTUH [TPH B3aUMOICHCTBUH TEIl.

12. CoxpaHeHHE UMITYJIbCA TIPU HEYIIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHHE UMITYJIbCca TIPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUY.

14. HaGnro/ieHre peaKTUBHOTO JIBUKCHUSI.

15. CoxpaHeHue MEXaHU4eCKOW YHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHe MeXaHUYECKOW YHEPTUH MPU JBIKEHUU Tella MO AeHCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa Jjisl pa3rOHa M JalbHEHIIero paBHOMEPHOTO JABIDKEHUS MIapHKa WU
TEJIEeKKH.

2. OmpeneneHne CpeqHEH CKOPOCTH CKOJBKEHUs OpycKa WU JBMIKEHHUS IIapuKa MO HAKIOHHOU
MJIOCKOCTH.

3. OrmpeneneHne YCKOPEHUs Tela MPH PaBHOYCKOPEHHOM JIBIKEHUH TI0 HAKJIOHHOM MIOCKOCTH.



4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadallbHOU
CKOPOCTH.

5. TlpoBepka TUMOTE3bI: €CIM MPH PABHOYCKOPCHHOM JBM)KEHHHM 0O€3 HAyaJbHON CKOPOCTU IyTH

OTHOCATCA KaK pAg HEYETHBIX YHuCCJl, TO COOTBCTCTBYIOIUC ITPOMEIKYTKHU BPEMCHHU O JHUHAKOBBI.

HCCHCZ[OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHHUA CKOJILKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHHA.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

L N

Omnpenenenne pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM IBIDKEHHH TeJla 10 TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C UCTIOIB30BAHUEM HEIOBIKHOTO H

MIOABMKHOTO OJIOKOB.

11. 3yyeHune 3aK0HA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHUA U BOJIHBI.

KonebarenbHoe apmwxenne. OCHOBHbIE XapaKTEPUCTHKU KOJIEOAHWM: MEpHOJ, 4acTOTa, aMILTUTYAA.
Maremaruueckuil ¥ IpyKUHHBIN MasTHUKH. [IpeBpalieHre sHepruu npu KouedaTeIbHOM JIBUKEHUHU.

3aryxatomue koJsiebanus. BeiHyxkneHHbie koneOanusi. Pesonanc. Mexanudeckue BOJHBL CBoOMCTBa
MeXaHW4YecKux BOJH. [IpofoabpHble U nonepeuHblie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHndeckue BOJHBI B TBEPIOM TeENE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xoneGaHuil Te MO IEHCTBUEM CHIIBI TSHKECTH U CUIIBI YIPYTOCTH.
2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYKACHHBIX KOJICOAHUI M pe30HaHCA.

4. PacnpocTpaHeHue IPOJIOJIbHBIX M ONEPEYHBIX BOJH (HAa MOJEIN).

5. Halmonenue 3aBUCMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHHKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MAasSTHHKA.
HccnenoBanue 3aBUCUMOCTH NiepuoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeObaHui MPYy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH MepUoJia KoJieOaHHi Irpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEPHOA KOJIEOaHHU M MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a 1 >KECTKOCTH MPYKUHBIL.

ouswWwN e

7. W3mepeHue ycKopeHHs] CBOOOIHOTO MaICHUSI.

Pazpnen 10. DiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE MoJie. DIEKTPOMarHUTHhIE BOJHBI. CBOMCTBA 3JEKTpOMarHuTHhIX BoJH. Illkana
AIIEKTPOMArHUTHBIX BOJIH. Mconbp30BaHue 31€KTPOMAarHUTHBIX BOJIH AJIsS COTOBOH CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeta. BoHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomot u onvimol.

1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€E AABJICHHUS.

JlyueBas mopenb ceta. Mcrounuku cera. IIpsMonuHeliHOe pacnpoCTpaHEHUE CBETA. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKEeHUs CBETA.



[Mpenomiienne cBera. 3akOH NpeloMIICHUs cBeTa. [lonHOEe BHYTpEHHEE OTpaKEHHE CBETA.

Hcmonp30BaHuE MOJTHOTO BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myueit B mua3ze. OnTudeckas cucreMa goroamnmnapara, MUKPOCKOIa U Tereckorna. ['ma3 kak

ONTHYECKas cucTeMa. binu3opykocTh U JaIbHO30PKOCTb.

Paznoxenune Oemoro cBera B crekTp. Ombitel HbioToHa. CrokeHHE CHEKTPalIbHBIX IIBETOB.

Jucnepcus csera.

Jemoncmpayuu.

[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n300paskeHMl B IUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHYECKHUI CBETOBOI.

Xox mydeil B coOuparoliei JInH3e.

XoJ Iydel B pacCenBaroLIEH JIUH3E.

©® Nk WwWNE

[Tonyuenue n300paxeHH ¢ TOMOIIBIO JINH3.

. Ipunrun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.

10 Monens riaza.

11. Paznoxxenue 6em10ro cBeTa B CIIEKT.

12. Tlomyuenue 6eIoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIila OTPa)XE€HUSI CBETOBOTO JIy4ya OT yrija MajaeHHsl.

2. H3ydeHne xapaKTepUCTUK M300paKEHUS MPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH YIJla MPEIOMIICHHS CBETOBOTO Jyda OT yIyla MaJCHUS Ha TpaHULe
«BO3LYX—CTEKIIO».

[Tonydyenue n300pakeHUI C TOMOIIBI0 COOMPAIOIIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.

OnBITHI 110 PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHI 10 BOCIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Paaz[e.u 12. KBaHnTOBbLI€E SIBJICHHUS.

OmnsiTel Pezepdopaa u mianerapuast Moaens atomMa. Mogens aroma bopa. Mcyckanue u norsomnieHue

No wu s

cBeta aToMoM. KBaHThl. JInHEHYaThIe CIIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u ramma-uziaydeHusa. CrtpoeHue aromHoro sapa. Hykimonnas

MOZCJIb aTOMHOTI'O sAapa. HzoTomns!. Pa,Z[I/IoaKTI/IBHBIe IIpCBpalICHUS. HepI/IOI[ nojrypacmnaga aTOMHBIX SA€P.

snep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3aps0BOTO U MacCOBOIO UMCEN. DHEPIUs CBSA3M ATOMHBIX
Cas13p Macchl ¥ 3Hepruu. Peakuuu cunresa u genenus saep. Mcrounvku sneprun ComHua u 3BE31.
Snepnas sHepreruka. JlecTBYs palMOAKTUBHBIX U3YYCHUH HA KUBbIE OPraHU3MBI.
Hemoncmpauuu.

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUS.

CrieKTpsl pa3au4HbIX Ia3oB.

Crextp Bomopoza.

Habnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka MOHU3UPYIOUINX U3TydeHU.

Peructpanus nzny4eHns NpupoIHbIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopuwvie pabomot u onvimol.

1. HaOmoieHue CIUTOMIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyUSHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPT MU YaCTUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpPHTENIBLHO-000011IA0IINIH MOLYIb.

o Uk wnNeE



[ToBTOopHTENBHO--0000IAOIINI  MOAYAb INpeJHAa3sHAYeH Ui CHCTeMaTH3alud U 0000ImeHus
MPEMETHOTO COJEP)KaHUS U OIBITA JEITEIBHOCTH, TPUOOPETEHHOTO MPH U3YUYEHUHU BCEro Kypca GU3UKH, a
TaKKe Ui TMOJrOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMeHy MO (QH3HKE JUIs OOydYaromIMXcs,
BBIOPABILUX ATOT YUEOHBIH MpeIMeT.

HpI/I HU3YUYCHHU JAHHOT'O MOAYJIA PCATU3YIOTCA U CUCTCMATHU3UPYIOTCA BUABI ACATCIBbHOCTHU, HA OCHOBC
KOTOPBIX obecrieynBaeTcs AOCTHIKCHHUE MPCAMCTHBIX MW MCTAIPCIMCTHBIX IINIAHUPYCMBIX PE3YJILTATOB
oOyueHus, GopMHUpPYeTCs €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHUE HAyYHBIX METOJOB WCCIICIOBAHUS
SIBJICHUH npupoabl M TEXHUKH, OBJIAJACHUC YMCHUAMU OOBSICHATD q)HSI/I‘IeCKI/Ie SABJICHUSA, TIPUMCHAA
IMOJIYYCHHBIC 3HaAHU, pCIIaTh 3aJa4r, B TOM YHCJIC KAYCCTBCHHBIC U OKCIICPHUMCHTAJILHBIC.

[IpyHIMNIMAIBHO JEATENBHOCTHBIA XapaKTep JAaHHOIO pasjella peanu3yercs 3a CY€T TOro, 4To
o6yqa10mnecs1 BBIIIOJIHAIOT 3alaHusA, B KOTOPBIX UM IIPCAJIaracTCsi:

Ha OCHOBE IIOJIyYEHHBIX 3HAHWM paclo3HaBaTh M HAy4YHO OOBACHATH (U3NYECKUE SBJICHUS B
OKpYXKaIOIEH MPUPOJIEe U TOBCEIHEBHOMN KU3HU;

HCII0JIb30BaTh HAYYHBIC METO/bI UCCIICAOBAHUA (1)I/I3I/ILICCKI/IX $[BJICHPII>'I, B TOM YHCJIC IJId IPOBCPKHU
THUIIOTE3 U NOJIYYCHUA TCOPECTUICCKHUX BBIBOOOB;

OOBICHSTH HAaY4YHBIC OCHOBBI HanOoJjiee Ba)KHBIX )IOCTI/I)KGHI/II\/'I COBpPEMCHHBIX TGXHOJ'IOFI/IfI, HaIpumcep,
IMPAKTUYCCKOI0 HMCIIOJBb30BaHUA PA3JIMYHBIX HMCTOYHHMKOB JSHCPIrMM Ha OCHOBC 3aKOHA IPEBpAICHHUA H
COXpaHCHUA BCEX U3BCCTHBIX BUIOB DHCPIUH.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (U3MKH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANpaBlICHO Ha JOCTIKEHHE

JIMYHOCTHBIX, MCTAIPCAMCETHLIX U NPECIMCTHBIX 06pa3OBaTCJILHBIX PE3YJIbTATOB.

B pesynbrate u3ydenus (pu3NKu Ha ypOBHE OCHOBHOTO 00IIero o0pazoBaHus y oOydatomierocst OyayT

c(hOPMHUPOBAHBI CIICIYIONIUE JINYHOCTHBIC PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IpOsIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKOM HAayKH;

— LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSAM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa’KIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHUH OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (HU3UKH;

— OCO3HAHHE BAXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B JESITEIbHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHMSA:

— BOCIIPHUATHE 3CTETUYECKUX KAyecTB (PU3NUECKON HayKu: €€ rapMOHHUYHOTO MOCTPOEHMUS], CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LIEHHOCTH (U3NYECKOW HayKM KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JTF0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENLCKOM 1€ATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

— OCO3HaHHE IIeHHOCTH Oe3omacHoro oOpas3a >XM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTHU MpaBui 0€30MacCHOTO TOBEIECHUSI Ha TPAHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM U TEIJIOBBIM
000pyOBaHKEM B JOMAIIHUX YCIOBUSIX;

— chOpMUPOBAHHOCTh HaBbIKa pedekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOro K€ Impasa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTUBHOE Yy4yacTHe B pEIICHWH NPAKTHUECKUX 3aJad (B paMkKax ceMbd, 00pa3oBaTelIbHOM
OpraHu3aliy, ropoja, Kpas) TeXHOJOTHUYECKOW M COIMAIbHON HampaBlIEHHOCTH, TPeOYIOIINX B TOM
yuciie ¥ GU3NYECKUX 3HAHMUIA;

— UHTEpEC K MPaKTHYECKOMY M3ydeHHI0 podeccuil, CBA3aHHBIX C GU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHUEHTalMs Ha NMpUMEeHeHHe (U3MYECKUX 3HAHUU IS pelIeHHus 3aJad B O0JIacTH OKpyxarouiei
Cpelibl, IUITAHUPOBAHHUS IOCTYNKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;

— OCO3HaHHE TMI00aTBHOrO XapaKTepa SKOJOTHYECKUX MPOOIeM U IMyTel UX pelIeHHUS,;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUU TPHU BBINOJHEHUH HCCIEIOBAaHUN W TPOEKTOB (HU3HUECKOI
HaIpaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JI€SITEIbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWU, B TOM uucie (HOPMyTUPOBATh HJAEH, TMOHSTHS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acT (pU3mKy;

— IUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBHISBISTH B3aWMOCBSI3M MPHUPOMABI, OOIIECTBAa U KOHOMHUKH, B TOM
YHCIie C UCTOIb30BaHUEM (PU3UYECKIX 3HAHUM;



® — OIICHKA CBOMX JEHUCTBUH C Y4ETOM BIMSHHMS Ha OKPYKAIOILYIO CpPELy, BO3MOXHBIX IJI0OAIBHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynpraTte ocBOGHHMS HpOrpaMMbl MO0 (PU3MKE HAa YPOBHE OCHOBHOTO OOmIero 0Opa3oBaHUS Y
oOyyaromerocsi OyayT chopMUpOBaHBl MeTampeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINAE MMO3HABATEIHHBIE
YHUBEpCaJbHble y4yeOHblE JEHCTBUSA, KOMMYHUKATUBHbIE YHUBEpCAJIbHblE ydyeOHbIE JAEHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aelcTBUS:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIIECTBEHHBIN TMpU3HAK KIacCU(UKAIIMU, OCHOBaHMUS i1 OO0O0OIIeHUs U
CpaBHEHUS,

BBIABJIATE 3aKOHOMEPHOCTU W IPOTUBOPCHHA B pacCMATpHUBACMBIX (l)aKTaX, JaHHBIX H
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UYECKUM SIBIICHUSM;

BBIABJIATE IMMPUUYMHHO--CIICACTBCHHBIC CBA3U IPU HU3YYCHUU (1)I/ISI/II-IGCKI/IX SIBIICHUN M mponeccos,
ACJIaTh BBIBOJBI C MCIIOJB30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX yMOSaKHIOHeHHﬁ, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX Q)HSI/ILIeCKI/IX BCIINYUH,

CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHuss y4deOHOW (usnueckoi 3amadun  (CpaBHEHUE
HECKOJIBKUX BapHaHTOB pPEUICHHUS, BBIOOP Hamboyiee MOJIXOMSIIEr0 C Y4ETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABIIEHHOMY IUIAaHY OIBIT, HECJIOXHBIM (u3nyecKuit
AKCIEPUMEHT, HEOOIbILIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHUBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTb MH(OPMAINIO, TOJIYYEHHYI0O B XOJe
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMoCTOSITENIbHO  (OPMYIUpPOBaTh 0000IIEHNsST W BBIBOJABI MO pe3ylibTaTaM MpPOBEIEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTrHO3UPOBATh BO3MOXKHOE JajbHeiee pa3BuTHe (GPU3NYECKUX MPOIECCOB, a TAK)KE BBIIBUTAThH
MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHBIC METOJbl, HHCTPYMEHTBI W 3aIpOChl NIPHU TOUCKE M 0TOOpEe MH(POpPMALIUU
WIH JJAHHBIX ¢ YY4ETOM TPEITIOKEHHON yUeOHOH PU3HUECKOM 3a1a4H;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETHPOBATh MH(POPMALMIO PA3JIMYHBIX BHIOB U
(dbopM TpeicTaBICHHUS;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTUMalbHYO  (QOopMy  TpeAcTaBleHUs HHPOpPMAIMH U
WUTIOCTPUPOBATH pelllaeMble 33/1a4l HECIIOXKHBIMHU CXeMaMHU, JuarpaMMaMu, HHOHM rpadukoi 1 ux
KOMOWHAILUAMU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0Je OOCYXIEeHHs y4yeOHOTO MarepHaja, pe3ylbTaTOB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMO TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha
peleHue 3a1auu 1 rnojiep kanue 01aroxenaTeIbHOCTH OOLEHMS;

COTOCTABJIATh CBOM CYXKJIEHHS C CYXIECHUSMH JPYrUX Y4YacTHHUKOB JAManora, OOHapyXHBaTb
pa3auyue U CXOCTBO MO3UIINI;



BBIPaXKaTh CBOIO TOUKY 3PEHHUs B YCTHBIX U NUCbMEHHBIX TEKCTaX;
NyOJIMYHO TPEACTABIATh PE3YIbTAThl BBHIMOJHEHHOTO (PU3MYECKOTO OmbITa (IKCIEPHMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

MOHUMATh M MCIIOJIb30BaTh MPEUMYILECTBAa KOMAaHIHON U WHAWBHUIYAILHOW paOOTHI IPH PEIICHUH
KOHKPETHOU (PU3NYECKOI MPOOIEMBI;

IIPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATh JCUCTBUSA O €€ INOCTHKEHHUIO:
pacrpenensiaTs poiu, 00CYKIaTh MPOLECCH U PE3YNIbTAaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

BBIINIOJIHATH CBOIO YacTb pabOThl, JOCTUTasl KAUECTBEHHOTO PE3y/bTaTa [0 CBOEMY HAIIPaBJICHUIO U
KOOPAMHUPYS CBOU ACUCTBUSA C APYTMMH WICHAMH KOMAaH/IbI;

OLICHMBAaTh KAadyeCTBO CBOEro BKJaJa B OOMIMH HOPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(OpMYyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3amnus:

BBISIBJISITh IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTyalMsX, TPeOYyIOIIHUX JJs pelieHus
(buznyecKux 3HaHUI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOJaX MPUHATUS pelIeHUH (MHAWBHIyalbHOE, MPHUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIeHUH Tpynnoil);

CaMOCTOSITENIBHO COCTABIIATh aJITOPUTM pelIeHHs] GU3NYECKON 3ajaur WU IIJIaHa HCCIIE0BAHUS C
Y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeaaraeMble
BapHaHThI PEIICHUN;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYallMu U MpeJyiaraTh IiaH e€ N3MEHEHNUS,

OOBSACHATh MPUYUHBI JOCTHXKEHUS (HETOCTHIKEHUS) Pe3yJIbTaTOB JAEATEIbHOCTH, JIaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4HCIE B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBAHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, W3MEHUBIIMXCS CHUTYaIHi,
YCTaHOBJIICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJI U YCIOBHSIM;

CTaBUTH ce0si Ha MECTO APYroro 4eloBeKa B XOJIE€ CIOpa WM JUCKYCCHHM Ha HAy4HYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MpHU3HABaTh CBOE MpaBO Ha OMIMOKY MpU pelleHuH (PU3HUECKUX 3a]ad WIA B YTBEPXKACHUAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 0o0y4yeHuss B 7 kjiacce IpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATH: (U3MUECKHE M XUMHUYECKUE SBJICHUS, HAONIOJCHHE, AKCIIEPHMEHT,
MOJieNb, TUIOTE3a, €AMHUIBI (PU3UYECKUX BEJIIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMS
BemectBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MeEXaHHYecKoe JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, NPSMOJIMHEHHOE), TpPaeKTOpHs, paBHOJEIHCTByIOmAs cuia, Jaegopmanus
(ynpyrasi, niaacTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

pasnuyath siBieHus (audQy3us, TEIOBOE IBMKEHUE YaCTHI BEIIECTBA, pABHOMEPHOE JIBUKEHUE,
HEPAaBHOMEPHOE [IBMIKEHHE, WHEPLMs, B3aUMOJCHCTBUE TeEJ, pPAaBHOBECHE TBEPABIX TEN C



3aKpEIUIEHHON OChIO BpAILCHMs, IIepeadya JaBJICHUS TBEPABIMU TEIAMH, )KUIAKOCTSIMU U T'a3aMH,
aTMocdepHOe AaBlIeHUE, IJIaBAaHUE TEJI, IPEBPAIICHUS MEXaHUIECKOW YHEPTHH) TI0 OMUCAHUIO MX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOEC SBIICHUE;
pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YHCIIE
(busnueckue SBICHUS B MPUPOJC: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSIMHU B KHBOU U
HEXXUBOW TpUPOJIE, NEHCTBHE CWJIBI TPCHHS B MPUPOAEC M TEXHUKE, BIHUSHHE aTMochepHOro
JABJICHUS HA YKUBOUW OPTaHW3M, IJIaBaHHWE PbIO, PHIYard B TEJIC YEIIOBEKA, MIPH 3TOM IEPEBOJINUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIC CBOWCTBA (NPHU3HAKU) (PU3NICCKUX
SIBJICHU;

OTIMCHIBATh M3YUYCHHBIC CBOWCTBA TE U (PM3UYCCKHUE SBIICHUS, UCIIOJIB3YS (PU3NICCKUE BEIIMIMHBI
(Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHUJIA YIIPYTOCTH,
CHJIa TSKECTH, BEC Tejla, CWiIa TpEeHWs, JaBjieHue (TBEPIOro Tena, >KUIKOCTH, rasza),
BBITAJKUBAIONIAsl CHJIAa, MEXaHW4YecKkas padoTa, MOIIHOCTb, IUIEUYO CHJIBI, MOMEHT CHJIBI,
KO2(DPUITMEHT MOJE3HOTO ACHCTBUS MEXaHU3MOB, KHHETHYECKAsT M MOTEHIIMAIbHAS SHEPTHs ), IPU
OTIMCAaHUU TPABWIBHO TPAKTOBATh (PM3MUECKHUI CMBICT MCIOJIb3yEMbIX BEJIMYWH, NX 0003HAUYCHUS
U eIuHUIBl (U3UYECKUX BEJIMYMH, HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBUCUMOCTEH (HDU3UUECKUX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, GU3UYECKHUE SIBJICHUS U MTPOIIECCHI, UCTIOJIb3YS MPABHJIA CJIOKECHHS
cun (BIOJIb OJTHOM TIpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIIO PaBHOBECHSI
peraara (0J0Ka), «30JI0TOE MPABHUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUS MEXaHWYECKOW PHEPTUH, MpU
9TOM JIaBaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aMUCHIBATH €M0 MAaTEMAaTHYECKOE BBIPAKEHUE;
OOBSACHATh (U3MYECKHE SBIICHHS, MPOIECCHl U CBOMCTBA TN, B TOM YHCIE€ U B KOHTEKCTE
CUTYallMi MPAKTHUKO-OPUEHTUPOBAHHOTO XAPAKTEpa: BBIABIATH NPUYUHHO--CIEACTBEHHBIE CBSI3H,
CTpOUTHh OOBSCHEHHE W3 |—2 JIOTHYECKMX IIaroB ¢ OMOpodW Ha |—2 HM3y4eHHBIX CBOMCTBA
¢buznueckux ABJIeHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacu€rHble 3aAayd B 1-2 neicTBHs, HCIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLINE
¢buznyecKkue BENMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allMChIBAaTh KPATKOE YCIOBHE,
MOJCTaBIATh (PU3HUECKHE BEIUYUHBI B (DOPMYIIBI U MPOBOJUTH PAacUEThl, HAXOUTHh CIPABOUYHbBIC
JaHHbIE, HEOOXOJWMMBbIE [UIsl pEIIeHUs 3aJad, OLIEHHWBATh PEATUCTUYHOCTb MOJy4YEHHOM
(bu3NYeCcKO BEIUYUHBL;

pacrno3HaBaThb MHpPOOJEMBI, KOTOPbIE MOKHO PEHIMTh IpU MOMOUIM (PU3MYECKUX METOJOB, B
OMHMCAHUU HCCIIEIOBAaHMS BBIICISATH IMPOBEPSIEMOE MPENoJioKeHUe (TUIoTesy), pa3iuyaTh U
HMHTEPIPETUPOBATH MOTYyYCHHBIN PE3yNbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JEJIaTh BHIBOBI MO
€ro pe3yJibTaTaMm;

MPOBOJUTH OMBITHl MO HAOMIONEHUI0 (PU3UYECKUX SBJICHUNH WU (DU3HUECKUX CBOMCTB TEII:
dbopMynupoBaTh MPOBEPSIEMbIE MPEINOJIOKEHUS, COOUpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
00opynoBaHus, 3aMUCHIBATh X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIONIHATh TPSAMBIE HM3MEPEHUS pPACCTOSHUS, BpPEMEHH, MacChl Tena, 00bEéMa, CHIIBI H
TEMIIepaTyphbl C HCIOJIb30BAaHHEM aHAJOTOBBIX U IU(MPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3AHUS
prOOPOB ¢ YIETOM 33JaHHOUM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOJUTHh HCCIEAOBAHHWE 3aBUCHUMOCTH OJHOM (U3NYECKOW BENIWYMHBI OT JPYro ¢
WCIOJIb30BAaHMEM TMPSMBIX W3MEpPEHHH (3aBUCUMOCTH IMYTH PAaBHOMEPHO ABWXKYILIETOCS Tela OT
BpEMEHHU JBIWIKEHUS Tela, CUJIbl TPEHHUs CKOJBLXKEHHS OT Beca Tejia, KadecTBa 0OOpabOTKHU
IOBEPXHOCTEW TEJ U HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAM CONPUKOCHOBEHUS TEJN, CHUJIbI
YIIPYTOCTH OT YUIMHEHUS MPY>KUHBI, BBITATKUBAIOIICH CHIIBI OT 00BbEMa OTPYKEHHON YacTu Tena
U OT MJIOTHOCTH YXKUAKOCTH, €€ HE3aBUCHMOCTU OT IUIOTHOCTH TeJa, OT TIIyOHHBI, HA KOTOPYIO
MOTPYKEHO TeJO, YCIOBUH TUIaBaHMsI Tell, YCIOBHUI PAaBHOBECHS pblvyara U OJIOKOB), yUaCTBOBATh B



IUTAHUPOBAHUH Y4EOHOTO HMCCIEeIOBaHUS, COOMPATh YCTAHOBKY M BBINIOJIHATh U3MEPEHHs, CIeIys
MPEUIOKEHHOMY IIJIaHy, (UKCHPOBATh pE3ylIbTAaThl TOJIYYEHHONH 3aBHUCUMOCTH (U3UUYECKHUX
BEJIMYMH B BHUJAE IMPEUIOKEHHBIX TaOmuI ¥ TrpaduKoB, JenaTh BBIBOJABI IO pPE3yJbTaTaM
UCCIICI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (PU3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPIOTO TeNa, CHJIA TPEHHUS CKOJIBKCHMSA, JIaBJICHHE BO31yXa, BBITAIKHBAIOLIAs CHJIA,
JEUCTBYIOMAs Ha TOTPYXKEHHOE B JKUIKOCTH TENO, KOAPPHUIMEHT MOJIE3HOTO JCHCTBHS MPOCTHIX
MEXaHU3MOB), CIIEAYS TNPEATIOKEHHON HWHCTPYKLIUHU: TPH BBHIIOJHEHHHM HW3MEPEHUil coOupartb
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHHE UCKOMOU BEJTMUUHBI;

cOOIIIOIaTh MpaBHiIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;
YKa3bIBaTh MNPUHIUIBI JIEHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOMINECs] COCYIbl, OapoMeTp, pbldar, MOJBMKHBIA W HETOABIDKHBINA OJIOK,
HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh TNPUHIHIIEI JEHCTBUS W3YYCHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OTIOPOi Ha WX OMUCAHUSA (B TOM YHUCIIE: TIOAMIUITHUKH, YCTPOHCTBO BOJOIIPOBO/IA, THAPABINICCKAN
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), MCIONb3Yysl 3HAHHUS O CBOWMCTBAX
(buznyecKux SABJICHUN U HEOOX0AUMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPHUBOANUTH TPHUMEPH (HAXOAWUTh WHPOPMAIHMIO O TIPUMEpax) MPAKTHYECKOTO HCIIOIB30BAHUS
(bu3NYeCcKUX 3HaHUI B MOBCETHEBHOM JKU3HU JUTS 0OecTieueHHst Oe30MacCHOCTH NIPU OOpaIeHuH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3J0pOBBS W COONOJCHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH CPEIe;

OCYIIECTBIISITH OTOOP WCTOYHUKOB WHpopManuu B HMHTEpHETE B COOTBETCTBUH C 3a/JlaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAaHMW M IMyTEM CPAaBHEHUS pa3IUYHbIX
UCTOYHHUKOB BBIIEIATh MH(POPMALUIO, KOTOpas SBJISETCS MNPOTUBOPEYMBOM WIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IPU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUNl  Hay4yHO--NONMYJSPHYIO JIUTEpaTypy
(GU3NYECKOro COJAEp’KaHMs, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceT VHTepHeT, BiajeTh
npuéMaMi KOHCIIEKTUPOBAaHMSA TEKCTa, IpeoOpa3oBaHus HHGOpMaLUM W3 OJHON 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE IMMCbMEHHBIE M YCTHBIE COOOILIECHHsI HA OCHOBE 2—3 MCTOYHUKOB
uHbopManuu (GU3NYECKOro COJAEepkKaHUsA, B TOM YHCIIE IMYOJIMYHO JENaTh KpaTKHe COOOIIEHUs O
pe3yibTaTax MPOEKTOB MM Y4YEOHBIX MCCIEJOBAHUM, NPU 3TOM TPAMOTHO HCMOJIb30BATh
M3y4YEHHbIN MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BHICTYIIJICHUE IIPE3EHTALIEH;
IIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUM pacnpenensTh 00s3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMM 3aJayaMM, CJIEIUTh 3a BBIIOJIHEHUEM IUlaHa JECHCTBUIA,
aJIeKBaTHO  OLICHMBATh COOCTBEHHBIM BKJIaJ B JAEATENBHOCTh TIpYIIBbl, BBICTpauBaTh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K koH1y oOydeHus B 8 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTD y OOyUAIOIUXCS YMEHUI:

HCIIOJIb30BATL MOHATHA: MacCa U pPa3sMEpPbl MOJICKYJI, TCIJIOBOC JABUKCHHUC aATOMOB U MOJICKYII,
arperatHbl€ COCTOSIHHA BCIICCTBA, KPUCTAJTLNIMUCCKUC U aMOp(I)HLIe TCIIa, HACBHIILIEHHBIN H
HEHACHIILIEHHBIN nap, BJAXKHOCTb BO3[yXd, TCMIICPATYpad, BHYTPCHHASA OJOHCPIUA, TEIJIOBOM
ABHUIaTclIib, BHCMCHTapHBIﬁ BHCKTpI/I‘leCKI/Iﬁ 3apsal, OSJICKTPUYCCKOC TII0JIC, IMPOBOAHUKU U
AUIJICKTPUKH, MMOCTOSTHHBIM 3HeKTpH‘leCKI/II>'I TOK, MAaroHuTHOC I10JIC;

pa3jiniaTtb ABJICHUSA (TCHJIOBOC paclIipC€Huc MU CXKATue, TCIIonepeaava, TCIJIOBOC PAaBHOBCCHC,
CMauuBaHUC, KAIIWJUIIPHBIC ABJICHHUA, HCIIAPCHHUC, KOHACHCALW:, IUIABJICHUC, KPUCTAJIN3alUA
(OTBep,Z[eBaHI/IC), KHIICHHUEC, TCIUIONCpEaAaia (TeHJ’IOHpOBO,Z[HOCTB, KOHBCKIIHA, I/ISJ'Iy‘{CHI/IC),
QJICKTpU3alus TCII, B3aHUMOJCHCTBHE 3aps 0B, JeiCTBUSA QJICKTPUYCCKOTO TOKd, KOPOTKOC



3aMbIKaHHE, B3aUMOJICHICTBUE MAarHuTOB, JEHCTBUE MArHUTHOIO IIOJISI HA MPOBOJAHHUK C TOKOM,
JIEKTPOMArHUTHAasi MHAYKLHS) [0 ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOe SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpPE, B TOM YHCIIE
¢u3nyeckue SBIEHUS B NPUPOJE: MOBEPXHOCTHOE HATSHKEHHWE M KaNWUIIPHBIC SIBICHHUS B
pUpoJe, KPUCTAIBI B mpupoze, usinydeHue CojHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHue POCHI, TYMaHa, WHEsl, CHEra, SJEKTPUUECKUE SBJICHUS B aTMOC(epe, dJIEKTPUIESCTBO
KHUBBIX OPTraHU3MOB, MAHUTHOE TI0JIe 3eMJTH, ApeiiQ MOI0COB, pOIb MArHUTHOTO TOJIS JUTS KU3HH
Ha 3emie, MOJISIPHOE CUSIHUE, [IPH 3TOM MEPEBOUTH MPAKTUYECKYIO 33/1a4y B Y4E€OHYIO, BBIJIENISATh
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKUX SBICHUM;

OTIMCBHIBATH M3YYECHHBIC CBOWCTBA TEN M (DU3MUYECKHE SBJIICHUS, UCIONB3Ysl (PU3NUIECKUE BEITUIUHBI
(TemmepaTypa, BHYTPEHHSSI SHEpPrusi, KOJUYECTBO TEIUIOTHI, y/AeiIbHAs TEIJIOEMKOCTh BEIIECTBa,
yJenbHas TeIUIoTa IUIaBJICHUs, yleNbHas TeIIoTa NapooOpa3oBaHusl, yAeIbHas TEIIOTa CrOpaHus
TOIUIMBA, KOA(PGUIMEHT MOJE3HOTO JEHCTBUS TEIUIOBOM MAIllMHBI, OTHOCUTENIbHAS BIAXKHOCTh
BO3JlyXa, JJIEKTPUYECKUI 3apsj]l, cujla TOKa, 3JIEKTPUUYECKOE HaIpsHKEHHE, COIMpPOTUBIICHHE
MIPOBOJIHHKA, Y/I€JIbHOE CONPOTHUBIIEHUE BEIECTBA, pab0Ta M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA),
P ONMCAHUM NMPABUIIBHO TPAKTOBATH (DU3MUYECKUN CMBICI UCTIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS
U eAVHMLB (PU3NYECKUX BEIUYMH, HAaXOAUTh (DOPMYIIbI, CBS3bIBAIOIIME NaHHYIO (DU3HUECKYIO
BEJIMYMHY C JIPYTUMHU BEIMYMHAMM, CTPOUTH T'padMKH H3YUYEHHBIX 3aBUCUMOCTEN (U3NYECKUX
BEJIMYMH;

XapaKTepH30BaTh CBOMCTBa Ted, (PU3NYECKHE SBICHUS M TMPOLECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOEHHS BEUIECTBA, MPUHIUI CYNEPIIO3UIINH
nosiel (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMma Juisl ydacTka IenH,
3akoH Jxoyns—JIeHia, 3aK0oH COXpaHEHUsI SHEPTUH, IIPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSACHATh (PU3MUECKHE NPOLECChl U CBOWCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE CHUTyalUl
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH HMPUYUHHO-CIIECICTBEHHBIE CBS3HU, CTPOUTH
00bsCHEHHE M3 |—2 JOTHMYECKMX IIaroB ¢ OMOpoil Ha 1—2 WM3yYEHHBIX CBOWCTBA (PH3MUECKUX
SIBJICHUHN, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematy pacu€THble 3a7ayd B 2—3 JEHCTBHS, HCIIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLIUE
¢buznyueckue BENWYMHBI: HA OCHOBE aHA/IM3a YCJOBHS 3aJauyd 3alUChIBATh KpPaTKOE YCIOBHE,
BBISIBIISITh HEJIOCTATOK JAHHBIX JJIS pELIeHUs 3aJayd, BbIOMpPATh 3aKOHBI U (OPMYIIBL,
HeoOXouMble NJIs1 €€ pelIeHHs], MPOBOJUTH PACUYEThl M CPAaBHMUBATH IOJTYYEHHOE 3HAYCHHE
(buznuecKoil BEIUYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJEMBbl, KOTOPHIE MOXKHO PEIIUTh MpU TOMOIIM (U3HUECKUX METOOB,
UCIIOJIb3YSl OIMMCAaHWE WCCIEAOBAHUSA, BBIICIATH IMPOBEPAEMOE MPEANOJI0KEHHE, OICHUBAThH
MPaBUJIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEIOBAHUSA, IeNIaTh BBIBO/IBL;

MPOBOJUTH OMBITBI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WU (PUINYECKHMX CBOMCTB Tel
(KanuJUIApHBIE SIBJIECHUS, 3aBUCUMOCTD JJaBJIEHHSI BO3yXa OT ero 00bEMa, TemMreparypsl, CKOPOCTH
mporecca OCTHIBAHUS W HArpeBaHUs MpPHM U3IyYEHUM OT I[BETa HW3JIydaromled (MoTrJomiaromeil)
MIOBEPXHOCTH, CKOPOCTb HCHApPEHHsl BOJBI OT TEMIEPATyphl JKUAKOCTHM U IUIOIIAIU €€
MIOBEPXHOCTHU, IEKTPU3ALNS T€1 U B3aUMOJEHCTBUE DJIEKTPUYECKHUX 3apsioB, B3aMMOJIEHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BU3yalM3alys MarHUTHBIX II0JIEH INOCTOSIHHBIX MAarHUTOB, JAEHCTBHS
MarHUTHOTO IOJIA Ha TIPOBOJHHUK C TOKOM, CBOMCTBA 9JIEKTPOMAarHuTa, CBOWMCTBa
AIIEKTPOJBUraTeNIsl IOCTOSHHOTO TOKa): (OPMYIHUPOBATh MPOBEPSieMble MPEANOI0KEHUS,
coOMpaTh YCTaHOBKY H3 MPEAJIOKEHHOTo O000pyIOBaHMs, ONUCBIBATH XOJ OMNbITa U
(bopMynupOBaTh BBIBOIbI;



BBIIIOJIHATH IPSIMbIE MU3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIILHON BIA)KHOCTH BO3/1yXa, CHJIbl TOKa,
HaNpsOKEHUS C HCIIOJIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UYECKUX BEITUYMH,
CpaBHUBATh PE3yIbTAThl U3MEPEHUH C YI4ETOM 33JaHHON aOCOJIFOTHON NOTPEIIHOCTH;

MPOBOJUTH HCCIECIOBAHMWE 3aBUCHMOCTH OJHOM (PU3MYECKOH BEIMYMHBI OT JPYroil c
HCII0JIb30BAHNEM NIPAMBIX U3MEPEHUH (3aBUCHUMOCTb COIIPOTHBIIEHUS IIPOBOJAHUKA OT €0 JIJIMHBI,
IJIOLIA/IM TTONIEPEYHOIO CEYEHUS U YAEIBbHOIO CONPOTUBIICHHUS BELIECTBA IPOBOIHUKA, CUJIbI TOKA,
UYIIEr0 Yepe3 MPOBOJHUK, OT HAIIPsHKEHUS HA MPOBOJHUKE, UCCIIEOBAHUE MOCIEA0BATEIBHOIO
U MapajuiebHOI0 COEIUHEHUH TPOBOAHMKOB): IUIAHUPOBATH UCCIIEJOBAHUE, COOUpATh YCTAHOBKY
Y BBITIOJIHATH U3MEPEHHS], CIEIys PEATIOKEHHOMY TUTaHy, (PUKCHPOBATH PE3yJIbTaThl OJTYIEHHOM
3aBHCHUMOCTH B BHJIE TaOIUI] ¥ TPAadUKOB, JETaTh BEIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHMS,
MPOBOJIUTH KOCBEHHBIE M3MEPEHUs (HU3MUECKUX BENWYHH (yIeNbHAas TEIIOEMKOCTH BEIIECTBA,
COMPOTHUBIIEHUE TPOBOJHUKA, paboTa M MOUIHOCTb 3JEKTPUUECKOTO TOKAa): IUIAHUPOBATH
U3MepeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJleNys MPEeJIOKEHHONW WMHCTPYKIUH, U
BBIYMCIISATH 3HAUEHNUE BEJINYNHBI,

coOroAaTh MpaBuila TEXHUKU 0€30I1aCHOCTH MU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
XapaKTepU30BaTh MPUHLIMIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTOpPOM Ha UX OMHUCaHUs (B TOM YHCIIE: CUCTEMAa OTOIIEHHs JOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIepMeTp, BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOW SHEPIHH, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBarebHbIE AIEKTPOIPUOOPHI (IPUMEPHI), HEKTPUUECKUE MTPETOXPAHUTENH, HIEKTPOMArHUT,
AJIEKTPO/IBUTaTeNlb MOCTOSHHOTO TOKA), UCTOJb3Ysl 3HAHUS O CBOMCTBaX (PM3MYECKHUX SIBICHUN U
HeoOxoIuMble (pr3nUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE€ TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHBbIE NMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIIb
BHYTPEHHEI0 CrOpaHHs, MIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl AJICKTPUYECKHUX Ienel ¢
MIOCJICAOBATEIbHBIM W MApaJUICIbHBIM  COCOVWHEHHMEM  JJIEMEHTOB, pas3jinyas  YCJIOBHBIE
0003HAYEHMSI HIIEMEHTOB HICKTPUUYECKUX LIEEH;

IPUBOAUTE TNPHUMEPHl (HAXOAUTh HMHGOPMALMIO O MpPUMEpPax) MPAKTUYECKOIO HCIOJIb30BaHMS
(bu3nyecKkrux 3HaHUHI B NOBCETHEBHOM JKU3HU JUIsl oOecrieyeHHs 6e3011aCHOCTH IPpU OOpallleHuu ¢
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3I0pPOBbS M COOJIOAECHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOLLEN Cpele;

OCYLIECTBIATh MOUCK HH(opManuu Quznyeckoro cojepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U MyTEM CPaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIAEIATH HH(POPMALIHIO,
KOTOpast ABJISETCA IPOTUBOPEUMBOM HIIM MOXKET OBbITh HEIOCTOBEPHOM;

UCIOJb30BaTh IMPU BHIIOJIHEHUH Y4YEOHBIX 33JaHUil  Hay4HO--NOMYJSIPHYIO JIUTEpaTypy
(GU3MYeCcKOro CcojAep)KaHus, CHpaBOYHbIE MaTepuainbl, pecypchl ceTu VHTepHeT, BiIajeTh
npuéMaMi KOHCIIEKTUPOBAHMSA TEKcTa, NpeoOpa3oBaHMs HMHGOPMAIMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYIYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHHs, 00001as nHpOopMaLUIO U3
HECKOJIbKUX HCTOYHMKOB (DU3NYECKOTO COAEp)KaHHUs, B TOM 4YHCIE IMYyOJIWYHO MPEICTABIATH
pe3yiapTaThl MPOEKTHOM WM  HMCCIEHOBATEIbCKOM  JEATENBHOCTH, IIPU OTOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIH MOHATHHHBIM ammapar Kypca (U3MKH, CONPOBOXAATh BBICTYIJICHHUE
MpE3EHTaLNEN;

IIPU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMM (PU3MUECKUX IMPOLIECCOB PACHpPEACATh
00513aHHOCTH B TPYINIE B COOTBETCTBUM C MOCTABJICHHBIMH 3a/ladaMU, CJIEAUTH 32 BBINOJIHEHHEM
IUIaHa JEWCTBUH M KOPPEKTUPOBAaTh €ro, aJaeKBaTHO OLIEHUBaTb COOCTBEHHBIN BKJIax B
JESITEILHOCTD TPYIIBI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aMMOJEHCTBHE, MIPOSBIISAL TOTOBHOCTD
pasperiatb KOH(QIUKTHL



K koHiy oOy4yenus B 9 kJiacce MpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXKaTb
c(OPMHUPOBAHHOCTh y OOYYAIOIIUXCA YMEHUI:

HUCITIOJIB30BAaTh IIOHATHUA. CUCTEMaA OTC‘-IéTa, MarcepurajibHad TOYKaA, TPACKTOPHA, OTHOCUTCIBbHOCTDH
MEXaHUYECKOTO JIBIKEHUS, nedopmarus (ympyrasi, MJIaCTUYECKas ), TpeHHUe,
[EHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh W TMEPETPY3KH, IIEHTP TIKECTH, a0COTIOTHO
TBEPIOE TENO, IEHTP THKECTH TBEPJOTO TElla, pABHOBECHE, MEXaHUYECKHE KOJICOAHUS U BOJIHBI,
3BYK, MH(GPa3BYK U YIbTPAa3BYK, AJICKTPOMATHUTHBIC BOJHBI, IIKajga 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAILHO30PKOCTh, CIICKTPHI MCITYCKAHHS M IOTJIONICHUS, alb(da-, OeTa- u
raMmma-usjIydCHus, U30TOIIbI, AACpHAA SHCPICTUKA,

paznuuaTh  SBJICHUS  (pPaBHOMEPHOE W  HEPAaBHOMEpPHOE  MPSMOJUHEHHOE  JIBUXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOTHOE TIAJICHHUE TEJl, PABHOMEPHOE JIBIKCHUE
IO OKpPYXHOCTH, BBaI/IMOILGfICTBHG TCJI, PCAKTHBHOC JIBUKCHUC, KoJIebaTeIpHOE JOBHUXKCHUC
(3aTyxarIre U BBIHYXKJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBI)KCHHE, OTPa)KEHHE 3BYKA,
MPSMOJIMHEHHOE PacIpOCTpPaHEHUE, OTPAKCHHE W TPEJIOMIICHHE CBETa, IOJIHOE BHYTpPEHHEE
OTpaXCHHE CBETA, PA3JIOKCHUE OCJIOTO CBETa B CIEKTP M CIIOKCHHE CIICKTPAJIbHBIX I[BETOB,
aucnepcuss CBETa, CCTCCTBCHHAA PpPaJUOAKTHBHOCTb, BO3HUKHOBCHHUC JIMHENYaTOTO CIICKTpa
U3JTy4yeHHs) 10 ONMMCAHMIO UX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB, JI€MOHCTPHUPYIOLINUX
naHHOe (PU3MUECKOE SBIICHHCE,

pacrno3HaBaTh MPOsBIEHNE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKAlOIIeM MUpPE (B TOM 4YHCIe
CbI/ISI/I'—IeCKI/Ie SABJICHUA B NPUPOJC: MPHUIIMBLEI U OTIIUBLI, IBUXKCHUC ILUIAHCT Comgeuynou CHUCTEMBI,
PEAKTUBHOC ABUKXCHHUC KHMBBIX OPraHHU3MOB, BOCHPHUATUC 3BYKOB KHMBOTHBIMH, 3EMIICTPACCHUC,
CECMHUYECKHE BOJIHBI, YHaMH, 3X0, LIB€TA TCJI, OIITUYCCKUEC ABJICHUA B IIPUPOJIEC, OHMOJIOrNYECKOEe
NefcTBHE BUIUMOIO, YIbTPapHUOJETOBOTO M PEHTIEHOBCKOIO M3JIY4YE€HUH, €CTEeCTBEHHBIH
paavoaKTUBHBIN ()OH, KOCMUYECKHE JIyUd, PaJMOaKTUBHOE H3Iy4YEHHE NMPUPOTHBIX MHUHEPAJOB,
NefcTBHE paJMOAaKTUBHBIX W3JIyUeHHH Ha OpraHu3M 4eJOBeKa), MpPH 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIEC CBOMCTBA (NTPU3HAKHU) (HHU3HUECKUX
SIBJICHUH;

OTHCHIBATh U3yUYCHHbIE CBOMCTBA TEN U (PU3UUECKUE SBIICHUS, UCIIONb3Ys (DU3HUECKHUE BEITUUYUHBI
(cpeoHsis M MrHOBEHHAash CKOpPOCTb Tejla MPU HEPAaBHOMEPHOM JBM)KCHHH, YCKOPEHHUE,
nepeMeleHue, myTh, YIioBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTrOCTH, CUJla TSHKECTH, YCKOPEHUE
CBOOOJHOTrO TAaJEHHUs, BEC Tela, HMIYJIbC Tela, UMIYIbC CHJIbl, MeXaHHueckas pabora u
MOIIIHOCTh, TOTEHUIUAIbHAS SHEPTHsl TeJla, MOAHITOTO HaJl MOBEPXHOCTHIO 3€MJIU, OTEHLIUATbHAS
SHEpPrusl CXKATOM MPYXKUHBI, KUHETUYECKasl SHEPrus, IMOJIHAS MEeXaHW4ecKas SHEprus, Mepuoj U
yacToTa KojeOaHul, ATMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTeib
MIPEIOMIICHUS CPEibl), IPU ONMCAHUU MPABWIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI HCIIOIb3yEeMbIX
BEITUYMH, 0003HAYCHHS] U €IUHUIIBI (PU3MUECKUX BEJIUYUH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO0 (U3MYECKYI0 BEIMYMHY C JPYTMMU BEIUYMHAMHU, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOICTBA Tell, (PU3UUECKUE SIBIICHUS U MPOIIECCHI, UCTIOIb3ys 3aKOH COXPAHEHUS
SHEPrUHM, 3aKOH BCEMUPHOTO  TITOTCHMs, TMPUHIUIN  CYNEPHO3ULMU  CHUJ, TPHUHIIMII
oTHOcuTenbHOCTH ["anmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPaXKEHUS
U TPEeNoMIICHUS CBETa, 3aKOHBI COXPaHEHHs 3apsAJ0BOTO M MAacCOBOTO YHCEN MPH SICPHBIX
peakiusx, Mpd OTOM JaBaThb CIOBECHYIO (OPMYIHpPOBKY 3aKOHa U 3alHChIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (PU3MYECKHE TPOIECCHl U CBOWCTBA TEN, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyallHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUYMHHO--CIEICTBEHHBIC CBS3H, CTPOUTH
00BsiICHEHUE W3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOiM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DU3HUECKUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEIH;



pemiaTh pacy€THbIC 3a/1a4u (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIONIb3Ys 3aKOHBI U
dopmynbl, CBs3BIBAIOIIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHajdM3a YCJIOBUSA 3a/aud
3aMUCBIBATh KPAaTKOE YCIIOBUE, BBISBIISATH HEIOCTAIONIME WM W30BITOUYHBIC IAaHHBIC, BHIOMPATH
3aKOHBI W (QOpPMyJbl, HEOOXOJWUMBIC MJISi PpEIICHUs, IPOBOAUTH pacu€Thl M OIEHUBATh
PEATMCTUYHOCTH MOJIYYCHHOTO 3HaUCHUsI (PU3UYECKON BEIIMUHMHBL,

pacro3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TPH MOMOIIM (PHU3UUYECKUX METOJIOB,
UCIOJIb3YSl OINMCAaHWE MCCIEAOBAaHUSA, BBIICIATh I[POBEPAEMOE MPEANOIO0KEHHE, OLIEHUBAThH
[IPaBUWJIBHOCTh TOpSAJKA IPOBEICHUS HUCCIEIOBAHMS, JI€laTh BBIBOJbI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOJIOIEHUH U OIBITOB;

MPOBOJIUTH OIBITHl IO HAOMIONEHUIO (PU3MUECKUX SIBICHUH WIH (U3UIECKUX CBOWCTB Te
(u3yyeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHs] SHEPrUM, 3aBUCUMOCTb IEpHOJA
KoJieOaHU MPYKUHHOTO MasTHHUKA OT Macchl Ipy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbI MaJIbIX KOJIEOAHWMU, MPSAMOJUHEHHOE PAaCcIpOCTpPaHEHUE CBETA, Pa3JIokKeHUEe Oeroro
CBETa B CIIEKTP, U3YYE€HHE CBOMICTB M300pa)k€HHs B IUIOCKOM 3€pKajie M CBONCTB M300pa’KeHUS
npenMera B coOuparomiel JuH3e, HaOMIoIeHNe CIUIOMIHBIX U JIMHEHUYaThIX CIIEKTPOB M3IY4EHUs):
CaMOCTOSITEJIBHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000pYAOBaHMSI, ONMUCHIBATH XOJI
OTIBITa U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBL;

MPOBOJUTH IMPH HEOOXOIMMOCTH CEPHI0 NPSMbIX H3MEpPEHUH, Ompenenss cpeiHee 3HaueHHe
n3MepsieMoil BenuuMHbI ((POKYyCHOE pacCTOsiHHE coOMparouieil JTUH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a n3MepeHust (M3MEpPUTEIIBHOTO MPUOopa);

MPOBOJUTH HCCIEAOBAHHUE 3aBUCHUMOCTEH (M3NYECKHX BEJIMYMH C HCIOJIb30BAaHUEM MPSMBIX
U3MepeHull (3aBUCUMOCTh MYTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JBHKEHHM 0€3 HadyaJbHOM
CKOPOCTH, Meproja KoueOaH!il MaTeMaTH4ecKoro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpakKeHMsI CBETa OT Yrja MaJeHUs M yIrja MpeloOMJICHUs OT yrjla MaJeHus): MJIaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSTENHLHO cOOMpaTh YCTAHOBKY, (PUKCHpPOBATH PE3yabTaThl IMOJIYUYEHHOI
3aBUCHUMOCTH (PU3UYECKHUX BEJIIMYMH B BUJE TaONUIl U IpadUKOB, eiaTh BBIBOJBI MO Pe3ylbTaTaM
UCCIIeIOBAHUS;

MIPOBOJUTH KOCBEHHBbIE M3MEpEeHUs (U3NYECKUX BEIHUYUH (CpelHss CKOPOCTh U YCKOpEHHUE Teja
P PABHOYCKOPEHHOM JBI)KCHHH, YCKOPEHHE CBOOOTHOrO MaJieHusi, *KECTKOCTb MPY>KUHBI,
KO3 (GUIIMEHT TpPEHHsl CKOJBKEHHSA, MeXaHuueckas paboTa M MOIIHOCTh, YacTOTa M MEPHOL
KoJieOaHUi MaTeMaTH4ecKoro U MPY>KMHHOTO MasTHUKOB, ONTHYECKas cuja cOOMparolien JIMH3HI,
paavoaKTUBHBIN (POH): MIAHUPOBATH M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIeAys MPEATI0KEHHON MHCTPYKIMH, BBIUMCIIATH 3HAUCHUE BEJIMYUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH H3MEPEHU;
coOroAaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKM HW3YUYEHHBIX (DU3MUYECKUX MOJeNell: MaTepuaibHas TOYKa,
abCOIOTHO TBEPAOE TENO, TOUCYHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIaHETapHas MOJeIb
aToMa, HyKJIOHHAsI MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIMIIBI JIEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONMopoil Ha WX omucaHus (B TOM 4MCIE: CIUAOMETp, AATUUKHU IOJIOKEHUS, PACCTOSIHUA U
YCKOPEHHUs, pakera, »JXOJIOT, OYKH, IepucKom, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SBJICHUH 1 HEOOX0qUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMBl M CXEMAaTHUYHbIE PHUCYHKM M3YYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIBbHBIX TPUOOPOB M TEXHOJIOTUYECKHUX MPOIECCOB MPU PEIIEHUH YUeOHO--IIPAKTUYECKUX
3aja4, ONTHYECKUE CXEMbI JJIsl MOCTPOEHUS M300paXeHUH B IUIOCKOM 3epKajie M coOuparomieit
JIH3E;



MPUBOANUTH TNPHUMEPHl (HAXOAUTh WHGOPMAMIO O TPUMEpax) MPAKTUYECKOTO HCIIOJIb30BaAHMS
(bu3HYECKUX 3HAHWI B MTOBCEIHEBHOMN JKHU3HM JUIsl 0OecriedeHrsI 0€30TTaCHOCTH MPU OOPAIEHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYIIECTBIISATh MOUCK HMH(popMamu (U3UIECKOro cojiepxkaHus B MHTepHETe, caMOCTOSATEIHLHO
bopMynHpys TTOMCKOBBIH 3allpoC, HAXOIUTHh ITYyTH OIPEIEIICHUS JTOCTOBEPHOCTH MOJIYYEHHOM
nH(pOpMAIMY HA OCHOBE MMEIOLINXCS 3HAHUN M TOMOJHUTEIHHBIX HICTOYHUKOB,;

UCIOJIb30BAaTh IPU BBINOJHEHUM Y4E€OHBIX 3aJaHMM HAyYHO--TIONMYJSPHYIO JIUTEPATypy
(GU3NIECKOTO CO/AEp)KaHMs, CHpPaBOYHBIE MaTepuaibl, pecypchl ceTh WHTepHeT, BiIajeTh
npuéMaMi KOHCIIEKTUPOBAHHMSA TEKCTa, IMpeoOpa3oBaHus WHGPOpPMAMKA U3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYI'YIO;

co3JaBaTb COOCTBEHHbIE IHCHbMEHHbIE U YCTHBIE COOOLIEHUS Ha OCHOBE HUH(pOpMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJEP)KAaHUSA, MYOJIUYHO MPEICTaBIsATh PE3yabTaThl
MPOEKTHOM WJIM HCCIIEOBATENbCKON JESITeNbHOCTH, IPH HSTOM TIPAMOTHO MCIOJIb30BaTh
M3YYEHHbIN MOHATHIHBIN anmapar u3y4yaeMoro paszena (pU3MKU U CONPOBOXKIATh BHICTYIUIEHHE
Ipe3eHTaluen ¢ ya€ToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIH METO/I TIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 3
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 2 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 13



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

9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 2
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 1 1 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6 OK
2.1 MexaHn4ecKre KoaeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4ecKHe BOJIHBL. 3B 8 1 1
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 1 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 0 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 19



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

7 KIIACC
No KoJsimyecTBo yacoB JIOnOJIHUTEIbHAS
Tema ypoka
n/m Bcero | K/p I/p uHpopManusi
1 ®du3nka — Hayka o0 npupoje. SABIeHUs NpUpo sl 1
2 dusnueckue SBICHUS 1
3 du3nyecKue BEIIMINHBI U KX U3MEPCHHE 1
4 JlabopaTtopHas pabota "OrnpeaeneHre eHbl AeeHU Kbl H3MepUTeIsLHOro mpudopa.” 1 1
5 Mertoapl HayuHOTO MO3HaHUs. Onucanue GU3NIECKUX SIBJICHHUI C ITOMOIIBI0 MOJIENIEH 1
6 JlabopaTtopHast pabota o teme "M3mepenne o6bEMa KUIKOCTH U TBEPAOTO Tena." 1 1
7 Crpoenwe BemecTBa. OMBITHL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BENIECTBA 1
8 JlabopaTtopHnas pabota "M3mepenne pasMepoB MajbIxX Ter" 1 1
9 JIBM>KEHUE YacTHI] BEIIECTBA 1
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1
1 Oco0eHHOCTH arperaTHhIX cocTosTHUM BobL. O000IeHne o paszaeny «llepBoHavdanbHbIC 1
CBEICHUS O CTPOCHHH BEUIECTBA
12 Mexanuveckoe ABUKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBIIKCHHIE 1
13 Ckopoctb. Enunuiiel ckopoctu. Pacuer myTu v BpeMeHU JABIKEHUS 1
14 Pemenue 3agad Ha pacdeT MyTH U BPEMEHH JIBH)KCHHS. 1
15 WNueprusa. Macca — Mepa HHEPTHOCTH TeJl. 1
16 [TnotHOCTH BemecTBa. PacueT macchl 1 0ObeMa Telna Mo ero MIOTHOCTH. 1
17 JlaboparopHas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO Tela 1 1
18 Pemenue 3amay no treme "IlnoTHOCTH BemecTa" 1
19 KonTtponrHas pabota o Teme: «MexaHnueckoe IBHXeHUE», «Macca, I0THOCTh. 1 1
20 Cuna kak xapakTepHucTrKa B3aumoieicTBus Ten. Cumna ynpyrocti. 3akoH ['yka 1
21 JIaGopatopHas pabota «/3ydeHne 3aBUCUMOCTH pacTshkeHHs (AedopMariiu) IpyKHHbBI OT 1 1
MIPUIIOKEHHOM CHITBI»
22 [[“IBnenue Tsrorenus. Cuna TKeCcTu 1




23 CBs13p MEXly CUIION TSKECTH U Maccoi Tena. Bec Tena. 1
24 Pemtenue 3amau no teme "Cuiia tsoxectu" 1
25 N3mepenue cui. Jlunamomerp 1
26 Bec Tena. HeBecomocTth 1
27 CrnosxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJAHOM NpsAMoil. PaBHOIEHCTBYIOIIAs CUIT 1
28 Pemenwue 3a1a4 o Teme "PaBHoelicTByromas cui' 1
29 Cuua Tpenus u e€ Buibl. TpeHne B Ipupoe U TEXHUKE 1
30 JlaboparopHas padoTa «/3yueHue 3aBUCUMOCTH CHJIBI TPSHUS CKOJIBKECHHUS OT CHJIBI JaBIICHUS 1
Y XapakTepa COMPHUKACAIONINXCS TIOBEPXHOCTEI
31 Pemenue 3agau Ha onpeneneHne paBHOAEHCTBYIOIIEH CHITBI 1
39 Pemenue 3amgau mo remam: «Bec Tenay, «I'padudeckoe nzodpakenue cuimy, «CUITby, 1
«PaBHOACHCTBYIOIIAS CHID»
33 KonTtponbHas padoTa mo temam: «Bec Tenan, «I'paduueckoe nzobpaxenue cumy, «CHUIbD» 1
34 Hasnenue. CriocoObl yMEHbIIEHUS U YBEIUUYEHUS TaBJICHUS 1
35 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHsI ra3a OT 00bEMa, TeMItepaTyphl 1
36 [Tepenaua naBneHus TBEPABIMHU TEIAMH, KUIKOCTAMU U razaMu. 3akoH [lackains 1
37 JlaBlIeHHE B )KHJIKOCTH U T'a3€, BRI3BAHHOC JICHCTBUEM CHUJIBI TSHKECTH 1
38 Pemenue 3agau no teme «/laBineHue B )XUAKOCTH U Ta3e. 3akoH ITackams 1
39 Coo0mmaromuecs: cocyapl 1
40 IM'uapaBnuueckuii mpece 1
41 Manometpsl. [TopirHeBO KUIKOCTHBIN HACOC 1
42 ATmocdepa 3eMiu U IPUYHHBI €€ CYIECTBOBAHUS 1
43 Bec Bo3nyxa. ATMocdepHoe naBieHue 1
44 N3mepenue atmocdepnoro aasinenus. Onsit Toppudeniu 1
45 3aBUCUMOCTh aTMOC(EpPHOTO IaBIEHUS OT BBICOTHI HaJl yDOBHEM MOPS 1
46 bapomerp-anepons. ATMochepHoe AaBlIeHHE Ha pa3IMYHBIX BHICOTaX 1
47 Pemenue 3amau o teme " AtmochepHoe aaBienue" 1
48 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TeN0. ApXHMeI0oBa Cuiia 1
49 JIaGopatopHas pabota «Omnpenenenue BbITAIKUBAIOLIEH CUITBI, JeHCTBYIOLIEH Ha Teo, 1




MOrpy’>KCHHOC B JKUAKOCTH»

JlaboparopHas padota mo teme «lccnenoBanne 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa

50 MOTPYKECHHOU B KHUJAKOCTh YaCTH TEJIa» 1 1
ol [InaBanwue tei. 1
59 Jlaboparopuas padota "KoHCTpyrpoBaHUE apeoMeTpa WM KOHCTPYHPOBAHUE JIOJIKH U 1 1
omnpeneneHue e€ rpy30mnoab5EMHOCTH"
53 Pemenwue 3a1au o temam: «IlmaBanne cynoB. Bo3ayxormnaBanue», «JlaBieHne TBEpAbIX TE, 1
KUJIKOCTEN U Ta30B»
54 KontponbHas padoTa o Teme «JlaBieHne TBEpAbIX TN, JKUAKOCTEH U Ta30B» 1
55 Mexannyeckas padora. 1
56 MontHocTs. EAWHUITEI MOIITHOCTH 1
57 VYpoxk-uccnenoBanue "Pacu€t MOMHOCTH, pa3BUBAEMOM MPHU MOAbEME T10 JIECTHHIIE" 1 1
58 [Ipocteie Mexanu3mebl. Peruar. PaBHoBecue cuit Ha peruare. Peryaru B TeXHuke, ObITY U 1
MIPHUPO/IC.
59 JlabopaTtopHnas padota «MccnemoBanue yCcIOBUN PaBHOBECHS phluaray 1
60 Pemenue 3agad mo reme «YCIOBUS PAaBHOBECHUS phluaray
61 Koaddumuent mosesnoro aeicteus Mmexanusma. Pemenue 3amay no teme "PaboTa, 1
MontHocTb, KITI"
62 JlaGopaTtopHnas pabora «M3mepenne KII/l HakTOHHOM IJIOCKOCTHY 1
63 Mexannyeckas sHeprus. Kunernueckas u noTeHIMalIbHas SHEPTUs
64 3aKOH COXpaHEHHs] MEXaHNYeCKON YHEPIUH
65 YpOK-3KCIIepUMEHT 10 TeMe "DKCIEepUMEHTaIbHOE ONpeAeIeHUEe H3MEHEHHSI KHHETUUECKOHN U 1 1
MOTEHIIMATFHON SHEPTUU MPU CKATHIBAHUU TEJIa M0 HAKIIOHHON TIOCKOCTH"
66 KontponbHas padoTa no teme «PaboTa 1 MOIITHOCTb. DHEPTHS 1
67 PaboTa c Tekctamu o Teme "MexaHudeckoe apmxeHue"." JlapiaeHue TBEPABIX TEII, KUIKOCTEH 1
1 razoB"
68 PaGora ¢ Texkctamu no Teme "Pabota. MomHoCTh. DHEeprus" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13




8 KUIIACC

KoaudecTBO 9acoB

Ne JlonoJiHUTeILHASI
i Tema ypoka Bcero Kip /p uHpopManusi
OcCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON TEOPUH U VX OTIBITHBIC TIOITBEPIKICHUS
Macca u pazMep aTOMOB M MOJIEKYJI
Monenu TBEPAOrO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BELECTBA
4 OObsicHEHHE CBOMCTB TBEPJIOTO, )KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA HA OCHOBE 1
MOJIO)KEHU W MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1
6 CMaumnBaHue ¥ KamWUIAPHOCTh. [IOBEpXHOCTHOE HATSHKEHUE 1
7 TennoBoe pacmupeHne U CKaThue 1
8 Temmnepatypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO JBMYKEHHUS YACTHIL 1
9 Bayrpennsis sueprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUH 1
10 Buapr Tenonepenaun 1
11 Pemenue 3amgau "TerutoBbie poriecchr” 1
12 KomnnuaectBo TemoTel. Y AeapHas TEMIIOEMKOCTD 1
13 VYpaBHeHue TerioBoro Oananca. TernmooOMeH U TEIIOBOe paBHOBECHE 1
14 JlaGopaTtopHas pabota "VccienoBaHue sSBACHUS TEIUIOOOMEHA MIPU CMEIIUBAHUH XOJIOTHOU U 1 1
ropsiuen BoJbl"
15 Pacuer konuyecTBa TEIIOTHI, HEOOXOAUMOTIO Ul HArPEBaHUA TeJla U BBLAEISIEMOr0 UM IIpU 1
OXJTAXKJICHUH
16 JlaboparopHas padota "OnpeneneHnre yaeabHON TEMIOEMKOCTH BelecTa" 1 1
17 DHeprus TOIUIMBA. Y IebHAas TEIJI0Ta CrOPaHUs 1
18 KontponbHas padoTa no teme "TeroBbie siBaeHus" 1 1
19 [1naBneHue U OTBEPACBAHKNE KPUCTALTUYECKHX Tell. Y AeTbHas TeIIOTa MJIaBICHUS 1
20 JIabopatopHas pabota "Omnpenenenue yaeabHON TEIUIOTH IUIaBIeHUs Jibaa" 1 1
21 ITapooGpazoBanue u KoHaeHcaus. Mcnapenue 1
29 Kunenue. Y nenpHas Temnora napooOpa3oBaHus U KOHJICHCAIIMH. 3aBUCHMOCTh TeMIIepaTyphl 1
KHUIIEHUS OT aTMOC(HEPHOTO JaBIICHUS




23 Bnaxxnocts Boziyxa. Peienue 3a1au Ha onpeiesieHre BIaKHOCTH BO3TyXa 1

24 [Tpununs! paboTh! TEMIOBLIX ABUrareneif. [laposas TypOuna. /[Burarens BHyTpEeHHETO 1
CTOpaHus

25 KIII reruoBoro asurarens. TenoBble IBUraTeId U 3alMTa OKPYXKaIoLEend cpebl

26 3aK0H COXpaHCHHMS M MIPEBPAICHHUS SJHEPTUU B TEIUIOBBIX IIPOIECCcax

27 [ToaroroBka Kk KOHTpOJBHOU padoTe o Teme "Temnnosbie siBIeHUS. VI3MeHEeHNE arperaTHbIX 1
COCTOSIHUI BemecTBa"

28 KontponbHas padoTa o Teme "M3MeHeHne arperaTHbIX COCTOSIHUM BeriecTBa" 1

29 Dnextpu3arys Tell. J[Ba poja dJIeKTPUISCKUX 3apsI0B 1

30 Ypok-uccienoBanue "DIeKTpU3aAIUs T IPA COMPUKOCHOBEHUH" 1 1

31 B3aumoseiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 1

39 DnekTpudeckoe moJje. HampsokeHHOCTh 3JIEKTPUYECKOTO Mo, [IpUHIUT CyNepITo3HIny 1
IEKTPUICCKUX MTOJICH

33 Hocwnrenu snekrpuuecknx 3apsaaoB. DineMeHTapHbld 3apsia. CTpoeHne atoma 1

34 [TpoBOAHMKY W AWDIEKTPUKH. 3aKOH COXPAHEHHUS AJIEKTPUICCKOTO 3apsiia 1

35 Pemenue 3agau Ha mMpuMEHEHNE CBOMCTB AJICKTPUUECKHUX 3apsiIOB 1

36 DNEeKTPUYECKUN TOK, YCIOBHSI €T0 CYIIECTBOBAaHMS. VICTOUHUKH 3JIEKTPUYECKOTO TOKA 1

37 JleficTBUS SMEKTPUIECKOTO TOKA 1

38 DIEeKTPUYECKUN TOK B METAJIJIaX, KUJIKOCTAX U ra3ax 1

39 DneKTpruYecKas 1enb U €€ COCTaBHBIC YaCTH 1

40 JlabopaTtopHnas padota o Teme "COopka v mpoBepKa paboThI MIEKTPUUECKON 1IETTH 1 1
MIOCTOSTHHOTO TOKa"

41 Cuna toka. JlabopatopHas pabota "M3mepeHue u peryiupoBaHUue CUITbI TOKA" 1 0.5

42 DnexTpuueckoe HanpspkeHue. Boastmerp. JlJaboparopnas pabora "U3mepenue u 1 05
peryaupoBaHue HanpsHKeHus " '

43 ComnpoTuBieHHe MPOBOJHNKA. Y IEIbHOE COMMPOTUBIICHHE BEIECTBA 1

44 JIaboparopHas paboTa "3aBHCHUMOCTh dJEKTPUUECKOTO COMPOTUBIECHUS MPOBOIHUKA OT €T0 1 1
JUIMHBI, TIJIOMAAN MOTIEPEYHOTO CeUeHus U MaTepuana'

45 3aBUCUMOCTD CHJIBI TOKA OT HampspkeHus. 3akoH OMa 7S yJacTKa 1enu

46 JIaboparopHas padoTa "MccrnenoBanre 3aBUCIMOCTH CHIIBI TOKa, HIYIIErO Yepe3 Pe3ucTop, OT 1




COIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha pe3uctope”
47 [TocnenoBarenbHOE M MApALIEIBHOE COSAMHEHUS TPOBOTHUKOB 1
48 Jlaboparopuas padota "IIpoBepka nmpaBuiia CI0KEHUS HAPSDKEHUH TIPU TIOCIIEA0BATEIHHOM 1 1
COEJIMHEHUH JIBYX PE3UCTOPOB"
49 JIaGopatopHas padota "IIpoBepka mpaBuia Jisi CHIIBI TOKA MIPU MapaJIeIbHOM COCIMHEHUH 1 1
pe3uctopos"
50 Pemenue 3a1au Ha npumeHeHue 3akoHa OMa A1 pa3InyHOrO COEIMHEHUS IPOBOIHUKOB 1
o1 PaboTa u MOIIHOCTE ANeKTpUUecKoro Toka. 3akoH [[xoymnsa-Jlenma 1
52 JlabopaTtopHas pabota "Ornpezaenenrue padoThl U MOITHOCTH AJIEKTPUUECKOTO TOKa" 1 1
53 DneKTpuyecKue enH U MOTpeOUTeNu eKTpruuecKoil s3Hepruu B ObITy. KopoTkoe 3aMbikaHne 1
54 [ToaroroBka Kk KOHTPOJIBHOM padoTe MO TeMe "DIEKTPUUECKUE 3aps/Ibl. 3apsKEHHBIC Tella U 1
MX B3auMOielcTBUS. [10CTOSHHBIN 3IIEKTpUYECKHUI TOK"
55 KonTponbnas pabota o teme "[locTosHHBIN 31eKTpuyecKuii ToK" 1
OCTOSTHHBIC MarHUTHI, KX B3aUMOJICHCTBHE
56 I1 , 1
57 Ypok-uccnenosanue "M3yueHue moyen mocTOSTHHBIX MarHUTOB" 1 1
58 MarguTtHOoEe noste. MarHuTHoOE 110oJie 3eMJIM ¥ €ro 3Ha4YeHe I )KU3HU Ha 3eMiie 1
59 OnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUYECKOTO Toka MarHMTHOE M0JIe KaTyIIKUA ¢ TOKOM 1
60 [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE. DJIEKTPOBUTATENb IIOCTOSIHHOTO TOKA. 1
Hcnonb30Banue JIeKTpOIBUTATENCH B TEXHUYECKUX YCTPOMCTBAaX M Ha TPAHCHOPTE.
61 JlabopaTtopHnas pabdora "KoHcTpynpoBaHue U u3ydeHue pabOThl AJIEKTPOABUTaTEN" 1
62 OnbiTel @apajes. 3aKOH 3JIeKTpOMarHuTHOM nHaykuuu. [Ipasuno Jlenma
63 OnektporeHepatop. CrocoObl MOTYYEHHSI SJICKTPUUECKON IHEPTUU. DIEKTPOCTAHIINH Ha 1
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH
64 [ToaroToBka K KOHTPOJLHOU paboTe 1Mo TeMe "DIEKTpUYeCKre U MarHUTHBIC SIBIICHUS" 1
65 KonTtponpHas paborta o Teme "DneKTpruuecKre U MarHUTHbIE sBIeHUs" 1
66 Pa6ora ¢ Tekctamu no Teme "TemnoBsie iBIEHUS" 1
67 Pab6orta ¢ Tekcramu 1o Teme "I[locTOsTHHBIHN 1eKTprUecKuil TOK" 1
68 PaGora ¢ Tekctamu no Teme "MarHuTHbIe IBIECHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13




9 KUIIACC

Ne KoJuun4yecTrBo yacos JonosHuTeIbHASA
Tema ypoka
n/n Beero | K/p | I/p | uHbopmanus

1 Mexanundeckoe aBuxkeHue. MarepuanbHas TOUKa 1

2 Cucrema orcueta. OTHOCHTEIILHOCTh MEXaHHUYECKOTO JABUKCHUS 1

3 PaBHOMEpPHOE NIPAMOJIMHEWHOE JBHKEHUE 1

4 HepaBnomepnoe npsimonunerinoe apmxeHne. CpeHssi 1 MTHOBEHHAs! CKOPOCTh 1

5 [IpssmonrHeHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHE 1

6 CKOpOCTh MPAMOJUHEHHOTO PaBHOYCKOPEHHOTO MBMKeHUs. [ paduk ckopoctn 1

7 JlabopaTtopHnas pabota "OrmnpeaeneHrne YCKOPEHHS Tejia Py PaBHOYCKOPEHHOM JIBUKEHUH T10 1 1
HAaKJIOHHOM Tu1ockocTh”

8 CoboaHoe nmanenue ten. OnsiTel annnes 1

9 PaBHOMepHOE nBMKEHUE TI0 OKpYKkHOCTH. [leproa n yactora obpamenus. JInnelinas u 1
YTJI0Basi CKOPOCTH

10 LlenTpocTpemMuTeabHOE YCKOPEHHE 1

11 [epsriii 3akon HprotoHa. BekTop cuiibt 1

12 Bropoii 3akon Herotona. PaBHoelicTBytOIIast criia 1

13 Tperwnii 3akon Herotona. Cynepno3uius CHi 1

14 Pemenue 3agau Ha npuMeHeHue 3akoHOB HproToHa 1

15 Cuna ynpyrocrtu. 3akoH ['yka 1

16 Pemenue 3anau no teme «Cuma ynpyroctu» 1

17 JlaboparopHas padota «OnpeneneHue 5KeCTKOCTH MPYKUHBD) 1 1

18 Cuna TpeHus 1

19 Pemrenue 3agau no reme «Cuiia TpeHUs» 1

20 JIaGopatopHas pabota "Onpenenenne ko3duiuenTa TpeHus: CKOIbKeHHs " 1 1

21 Pemenue 3anau no teme "3akons! HeroToHa. Cuna ynpyroctu. Cuna tpeHus” 1

22 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUSI. 1




23

YckopeHnue cBOOOHOTO TaICHUS

24 Pemrenne 3agau o reme "Cuiia TSDKECTU U 3aKOH BCEMUPHOTO TSTOTEHUS"

25 [lepBas kocMuueckast CKOpocTb. HeBecoMOCTh 1 nieperpy3ku

26 PaBHOBecue maTepuanbHO TOUkH. AOCOIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO TEna ¢ 1
3aKPEIUIEHHOM OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenue 3ama4 o reme "MomenT cuitbl. LleHTp TshxecTn"”

29 [ToaroroBka Kk KOHTpPOJLHOU paboTe 1o Teme "MexaHuueckoe ABMKeHue. Bzaumoneiictsue 1
Ten"

30 Kontponbhas padoTa no Teme "Mexannueckoe aBumxenue. Bzanmoneiicteue ten" 1

31 Nmnynec tena. UMynbe cuitbl. 3aKOH COXpaHEHUsI UMITYJIbca. YTIPYroe U HEYIPYroe 1
B3aMMO/ICHCTBHE

32 Pemenwue 3a1a4 o Teme "3aKOH COXpaHEHUS UMITYJIbca" 1

33 Pemenwue 3a1a4 o Teme "3aKOH COXpaHEHHS UMITyJIbca. PeakTHBHOE JBIOKEHUE." 1

34 Mexanuveckasi paboTa 1 MOIITHOCTD 1

35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U CHITBI TPSHHS 1

36 JlabopaTtopHnas pabota «Omnpenenenrue padOThI CUIIBI TPESHUS TPH PABHOMEPHOM JBHKEHUHT 1
Teja 1o TOPU30HTAIBHON TTOBEPXHOCTHY

37 CBs13b 2Hepruu U padoThl. [loTeHIMaNBHAS YHEPTUS 1

38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOMN SHEPTUr 1

39 3aKoH COXpaHEHUs SHEPTHH B MEXaHUKE 1

40 KonTponpHas pabora «3aK0oHBI COXPaHEHUSD) 1

41 KonebaTenbHOE IBMIKEHHE U €T0 XapaKTePUCTUKH 1

42 3aryxaromue konebanus. Beinyxnennsie konedanus. Pezonanc 1

43 MaremaTHuecKkuil U IPYKUHHBIN MasiTHUKU 1

44 Ypok-uccienoBanue «3aBUCUMOCTh NIEpH0Ia KOJIeOaHUM OT )KECTKOCTHU MPYKUHBI U MacChl 1
rpy3a»

45 [IpeBpaliieHue SHEPrUX MPU MEXaHUUYECKUX KOJICOaHUAX 1




JIaGoparopHas pabota «OmnpeneneHue 4acToThl ¥ epHoaa KoJIeOaHui MPyKMHHOTO

46 1
MasITHUKA»

47 JIaGoparopHnas pabota «IIpoBepka HE3aBUCUMOCTH NEeproJia KoJeOaHUil rpy3a, 0 ABEIICHHOTO 1
K HUTH, OT Macchl rpy3a»

48 Mexannyeckue BoJiHbl. CBOWMCTBAa MEXaHUYECKUX BOJH. [Ipo10bHbIE U TONIEPEYHbIE BOJIHBI 1

49 Pemenue 3amaq mo teme "Konebanus v BOJIHBI " 1

50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa 1

eIIeHHE 3a]1a4 110 TeMe "3BYKOBBIE BOJIHBI

o1 P "3ByK " 1

52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUYECKUIN PE30HAHC 1

53 Ypok-koHpepeHuus "YnbpTpa3Byk U HHPPa3BYK B IPUPOJE U TEXHUKE" 1

o4 [ToaroroBka Kk KOHTPOJIBLHOU paboTe 1o TeMme "MexaHnueckue KojaebaHus U BOJIHbI" 1

55 KonTponshas pabota no teme "MexaHnueckue KojaeOaHus U BOJHBI" 1

56 DIIEKTPOMAarHUTHOE MOoJ€. DIEKTPOMATHUTHBIE BOJIHBI 1

BOMCTBA AIIEKTPOMArHUTHBIX BOJTH

S7 C 1

58 VYpoxk-koupepennus "llkana 37eKTpOMarHUTHBIX BOJIH. VCIIOIb30BaHNE 3JIEKTPOMArHUTHBIX 1
BOJIH JJIS COTOBOH cBA3H"

59 VYpok-uccnenopanue "M3yueHue CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUIHLHOTO 1
tenedona"

60 Pemenue 3a1ay Ha onpeesieHne YacTOThl M ITTMHbBI JJIEKTPOMATrHUTHON BOJIHBI 1

61 DnexTpoMarHuTHas nmpupojaa ceera. CkopocTh cBera. BoaHOBBIE cBOMCTBa cBETa 1

62 Hcrounuku ceta. [IpsamonuneitHoe pacnpocTpaneHue ceeta. 3atMenust CosHua v JIyHsl 1

63 3aKkoH oTpakeHHs cBeTa. 3epkaina. Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUSI CBETa 1

64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS CBETA 1

65 [TonHoe BHYTpeHHEEe OTpaxkeHHe cBeTa. Vcrnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B 1
ONITUYECKUX CBETOBOAAX

66 JIaGopatopHas pabota "MccnenoBaHue 3aBUCUMOCTH yIJIa IPEIOMIIEHUSI CBETOBOTO JIyda OT 1
yria NajeHus Ha rpaHuLe "Bo3ayX-CTeKno"""

67 JInn3el. OnTHyeckas cuja JIMH3BI 1




68

[TocTpoenue n300paxeHUH B TNH3AX

69 Pemenue 3a1a no Teme "[loctpoenue B aun3ax"

20 JIaboparopHuas padota "Onpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYCCKON CHITBI 1
coOuparoreii JTUH3bI"

71 Ypoxk-konpepenuus "OnTrHuecKue TMH30BbIE MPHOOPH"

72 ['na3 xak onruueckas cucrema. 3peHue

73 Ypok-koupepenmus "ledexTsl 3penus. Kak coxpanuts 3peHue"

72 Paznoxxenne 6emoro ceera B criektp. OnbiTel HptoToHa. ClI0’KeHNE CIIEKTPATBHBIX IIBETOB. 1
Jucnepcus ceera

75 JlabopaTtopHast pabota "OMBITH 10 PA3JI0KEHUIO OEIOTO CBETA B CIIEKTP U BOCIPHUITHIO I[BETA 1
MIPEIMETOB TIPH UX HAOIIOJICHUH Yepe3 IIBETOBbIC (PHIbTPHI"

76 VYpok-npaktukyMm "BosHOBBIE CBOWCTBa cBeTa: Aucnepcus, nHTepdepeHuus u qudpaxus’" 1

77 OmnprTer Pe3epdopa v mraneTapHasi MOJENh aTOMa 1

78 [Toctrynatel bopa. Moaens atoma bopa 1

79 Hcnyckanne u nmoryonieHre cBera atoMmoM. KBaHThl. JInHedaTbie CIEKTPHBI 1

80 Ypoxk-npaktukym "HabmroieHrne cieKTpoB ucmyckaHus" 1

81 PamgnoakTrBHOCTE U €€ BUIBI 1

82 Ctpoenue atomHoro siipa. Hykiionnas Mojienb 1

83 PannoaktuBHbIC npeBparieHus. M30Toms 1

84 Pemenue 3aga4d mo teme: "PagnoakTuBHBIC IpeBpamieHUs " 1

85 [Tepnoxa monmypacnazna 1

86 Ypok-koHpepennus "PaguoakTuBHbIE U3TYYCHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" 1

87 SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3apsSI0BOr0 U MaCCOBOTO YHCET 1

88 DHeprus CBA3M aTOMHBIX siziep. CBs3b MacChl U SHEPTUU 1

89 Pemrenue 3agau no reme "Anepueie peaknun" 1

90 Peakuuu cuntesa u aenenus saep. Mcrounuku sHepruu CostHIA U 3BE3NT 1

o1 Ypok-koHpepenuus "AnepHas sHepreTrka. J(elcTBUS paluoaKTHBHBIX U3TyYeHUN HA KUBBIE 1

OpraHus3msl"




92 [ToaroroBka K KOHTPOJILHOU paboOTe MO TeEME "DIEKTPOMArHUTHOE 110JI€. DJIEKTPOMArHUTHbIE 1
BoJIHBL. KBaHTOBBIC siBJIeHUS"

93 KonTpomnsHas padora o Teme "CTpoeHne aToMa U aTOMHOTO sijipa. Vcronp3oBaHue SHEPTUn 1
aTOMHBIX siep."

94 [ToBTOpenue, 060061eHNe. Penienne pacyeTHbIX U KAUECTBEHHBIX 3a/1a4 110 TEME 1
"B3aumoneiictBue ten"

95 [ToBTOpenue, 060061eHne. Penienne pacyeTHbIX U KaUECTBEHHBIX 3aj1a4 110 TeMe '"TemioBbie 1
nporecch”

96 [ToBTOpenue, o600meHne. Perenne pacueTHhIX U KaueCTBEHHBIX 3a1a4 1o teme "KIT/] 1
TEIUIOBBIX JBUrareieii”

97 [ToBTOpenue, 0600meHne. Perenne pacueTHhIX U KaueCTBEHHBIX 3a7a4 1mo teme "KIT/] 1
3JEKTPOYCTaHOBOK"

98 [ToBTOpenue, 06061meHue. Pemienne pacyeTHbIX U KaUeCTBEHHBIX 3aa4 1o TeMme" CBeToBbIe 1
SIBIICHUS"

99 [ToBTOpenue, o606menne. Pabota ¢ Tekcramu o TeMe "3aKoHbI COXpaHEHHUs B MeXaHUKe" 1

100 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu mo teme "Konebanust 1 BOJHBI" 1

101 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu no Teme "CBeTOBbBIC SBIICHUS" 1

102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu no Teme "KBanToBas u simepHas pusnka' 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 19




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 7 xknacc/ [lepeimkun U.M., UBanoB A.U., AkiimoHepHoe o0I11eCTBO
«3narenscrBo «lIpocsemenue»

» dusuka, 8 knacc/ [lepeimkun U.M., UBanoB A.U., AkiinonepHoe o0I111eCTBO
«M3parenscTBO «IIpocBenieHne

» dusuka, 9 knacc/ Ieppiukun .M., I'yrauk E.M., UBanos A.U., [lerpoBa

M.A., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBerienue»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnmmoreka IIOK



