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Pa6ouasi nporpamma

(ID 7111688)

Hanmenosanue yuebuoro npeamera «Pusnka. basopblil ypoBeHb»
Knace 7-9

VpoBeHb OCHOBHOTO 00IIEro 00pa3oBaHusi

Cpoxk peanusaiuy nporpammbl 2025-2026 vae6HbIH roa
KoJIM4ecTBO 4acoB 110 y4eOHOMY IJIaHy BCEro

7 xnacce - 68 4acoB B TO; B HEAEMIO 2 Jaca
8 xiacce - 68 4acoB B rOJI; B HEJIENIO 2 yaca
9 xnacce - 102 yaca B rojI; B HEJIeN o 3 Jaca

PaGouyzo mporpavmy coctasuna Hepanoseknx Tarpsina HBanoBHa

¢. FOxno-/lyoposnoe 2025
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IHHOACHUTEJBHASA 3AIINCKA

ITporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs COCTaBJIEHA HAa OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTam
OCBOEHHUSI Ha 0a30BOM YpOBHE OCHOBHOH 0Opa3oBareibHOW mporpammebl, mnpeactaBieHHbIXx B PI'OC 000, a Takxke ¢ yu€roM (denepanbHO
paboueii mporpammsl BocrinTanus U KoHuenmmu npenogaBanus yueOHoro npeamera «Pusnkay.

ConeprkaHue mporpammbl Mo (U3MKE HalpaBiIeHO Ha (JOPMUPOBAHUE €CTECTBEHHOHAYYHOH IPaMOTHOCTH OOYYarOIIMXCsl U OPraHU3ALUI0
u3ydeHus: (pU3MKM Ha JesTelNbHOCTHON OCHOBe. B mporpamme mno ¢(usuke yduTHIBAIOTCS BO3MOYKHOCTH YUEOHOIO IpeIMeTa B peallu3aluu
tpeboBanuit ®I'OC OOO K IUIAHUPYEMBIM JHUYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe MEXKIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX YUEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa30BaHusl.

ITporpamma no ¢u3uKe ycTaHaBIMBAET paclpeaeseHre yueOHOro mMatepuana 1no rogam oOydeHus (1o Kjiaccam), MpeajgaraeT NpUMepHYyIo
[I0CJIe/I0BATENbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEAMETHOIO COJEpXaHMA U y4€Te BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

[Tporpamma mo ¢usnke pazpadoTaHa C IENbI0 OKa3aHUS METOAMYECKON MMOMOIIH YYUTENIO B CO3/IaHUM Ppadoveil mporpaMmsl 1o ydyeOHOMY
IIPEIMETY.

®du3nKa ABISIETCS CUCTEMOOOPa3yIOIUM JJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, TOCKOIbKY (PU3HUECKUE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB U SIBIICHUM, M3ydaeMbIX XUMHEW, Ouonorued, acTpoHomueid M ¢u3ndeckoil reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NPEA0CTaBIseT Haubosee sCHble 00pa3libl MPUMEHEHHs] HAyYHOTO METO0J1a MO3HAHMS, TO €CTh CIIOCcO0a MOJIy4YeHHUsl JOCTOBEPHBIX
3HAHUU O MHpE.

OnHa U3 rmaBHBIX 337134 (pu3nueckoro oOpa3oBaHusl B CTPYKType oO1Iiero oopa3oBaHusl COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aroIuXxcsl.

N3ydyenne ¢u3uku Ha 0a30BOM YpPOBHE MpENIoJiaraeT OBJIAJCHUE CIEAYIOIIMMH KOMIETEHTHOCTAMH, XapaKTepU3YIOIIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBICHUS;
e OIICHHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHUS;
e HMHTEPIPETUPOBATH JAHHBIE U UCIIOJIH30BATh HAYUHbIE JOKA3aTEIbCTBA JIsl TOTYYEHUS BHIBOIOB.

enu m3yueHuss QU3MKU HA YpOBHE OCHOBHOrO oOmiero oOpa3zoBaHus ompezeneHbl B KoHuemnuuu npernojaBaHus yueOHOro MpeameTa
«Du3uka» B o0Opa3oBaTelbHbIX oOpraHumzanusx Poccuiickoit dexepanmu, peanus3yroOIMX OCHOBHBIE O00II€00pa3oBaTeIbHbIE MPOTPAMMBL,
yTBepkaEHHOIH pemenreM Komerun Munucrepersa npocsenienus Poccuiickoit @enepanuu (mpotokon ot 3 nexadps 2019 r. Ne [1K4sH).

Heau n3yyenus Ppu3nKu:

e MpuoOpeTeHHe HHTEepeca M CTPEeMJIEHMs] OOy4yalolUXCsi K HaydyHOMY M3Y4YEHHIO MPHUPOJBI, Pa3BUTHE HX HHTEUIEKTYyaJbHbIX H

TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IC MO3HAHUS U (POPMHUPOBAHKE HCCIEI0BATEIHCKOIO OTHOUICHHUS K OKPYXKAIOIINUM SIBICHUSM;



(opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3Y4YE€HUS! OCHOB CTPOCHHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKH;
(opMHUpOBaHKE MPEACTABICHUHN O PO (PU3UKH JUTS PA3BUTHSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oyaymied npodecCHOHaIbHON NeATeIbHOCTH, CBA3aHHON C (DM3MKOM, MOATOTOBKA K
JalbHenIeMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JIOCTIKEHHE 3TUX IIeJIel mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsi 00ECHEUMBACTCS PEHICHUEM CIETYIOUINX

3agayd:

gaca

NpuOOpeTeHNe 3HAHUK O TUCKPETHOM CTPOCHHMHU BELIECTBA, O MEXAHWYECKHX, TEIUIOBBIX, HJICKTPHUECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

nproOpeTeHne YMEHNUN ONUCHIBATh U OOBSCHATH (PU3NUECKUE SIBICHUS C UCTIOIH30BAHNEM ITOJIYYCHHBIX 3HAHU,

OCBOCHHE METOJIOB pEHICHUS MPOCTEHINNX pacy€THBIX 3a1a4 C HCIOJIb30BaHHEM (HU3MUECKUX MOJAETeH, TBOPYECKHX U
PaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII01aTh IPUPOIHBIC SBICHUS U BBIIIOJIHSTH OIBITH, JAOOpaToOpHbIe pabOTHI U IKCIIEPUMEHTAIIBHBIE HCCIICTOBAHUS
C UCTMIOJIb30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB PabOTHI ¢ MHPOpMaIuel Gpusnyeckoro cogepkanus, BKIIOYask HHPOPMAIIUIO O COBPEMEHHBIX TIOCTHKECHUAX (DU3HKH,
aHaJIM3 ¥ KPUTHUYECKOE OLIEHUBaHHE HH(POpMaLINY;

3HAaKOMCTBO €O chepaMu MpohecCHOHATBHON NesTeIbHOCTH, CBA3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU
Ha JIOCTHKEHUAX (PU3NYECKON HAyKH.

Ha uzyuenue ¢uzuxu (6a30BbI YpOBEHB) HA YPOBHE OCHOBHOTO 00IIero oopasoBanus otBoautcsi 238 yacoB: B 7 kjacce — 68 gacoB (2

Henmeno), B 8 kimacce — 68 wyacoB (2 waca B Hememo), B 9 xmacce — 102 waca (3 waca B HEACIO).

[Ipenyiaraemslii B mporpamme 1o ¢usuke nepedeHb J1a00paTOPHBIX pabOT M ONBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, yUUTelb JesaeT
BbIOOp NMpPOBENEHMS JT1a0OPATOPHBIX pabOT M ONBITOB C YYETOM MHIMBUAYAJIBHBIX OCOOCHHOCTEH OOYYaroLIMXCs, CIIUCKA SKCIEPUMEHTAIbHBIX
3aJJaHMi, IpeITIaraéMbIX B paMKax OCHOBHOI'O FOCYJJapCTBEHHOI'O 3K3aMeHa 0 (U3HKe.



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®dusuka — Hayka o npupoze. SAsnaenus npupoasl. PU3HUeCKUe SBICHUA: MEXAaHUUECKUE, TEIUIOBBIC, dJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

@usnueckue BennuuHbl. V3Mepenne gusndeckux BenmnunH. Ousmueckue npubopsl. [lorpemHocts u3mMepennii. MexayHapoHast cucreMa
€IMHHLL.

Kak ¢usmuka u JIpyrue ecTecTBEHHblE HAyKH H3y4yaroT Npupoay. EcTecTBeHHOHay4HbI METOJ IMO3HaHMA: HAOJIOJEHHE, MOCTaHOBKA
HAYYHOTO BOIIPOCA, BHIIBMIKCHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BsCHEHHE Ha0MoqaeMoro siieHus. Onucanne Gu3ndecKux
SIBJICHUH C IIOMOLIBIO MOJCIICH.

/emoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®usnueckue npuOOPHI U MpoLEaypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopmuvie pabomsl u onvimel.

Omnpenernenue eHbl JeJIeHs IIKalIbl U3MEPUTEIbHOT0 NMproopa.

W3mepenune pacCTOSHU.

N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenre pa3mMepoB MaJIbIX Tel.

N3mepenue teMrepaTrypsl IpH MOMOIIH KHJKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

[TpoBenenue uccnen0BaHus MO NPOBEPKE TUIIOTE3bI: JAIbHOCTh MOJETA MApUKa, MYIIEHHOTO0 TOPU30HTAIBHO, TEM O0JIblIIe, YeM OoJblIe
BBICOTA ITyCKa.

AN N e

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHHH BelleCTBA.

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, 10KA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkeHue yacTull BeniectBa. CBS3b CKOPOCTH JBHKEHHS YacTHUIl ¢ TemriepaTypoil. bpoyHoBckoe asuxenune, nuddysus. Bzaumopeiicteue
YaCTHL BEIICCTBA: IPUTAKCHUC U OTTAJIKUBAHUC.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAUTMYECKUX) Tel. B3anmMOCBSI3b MEXIy CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

Jemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO ABUKCHUS.

2. HaoOmogenue nuddysun.



3.

HaGJIIO[[eHI/Ie SIBJIeHHﬁ, O6’b$ICH$IIOH_II/IXCSI MNPUTAKCHUEM WM OTTAJIKUBAHUCM YaCTUIL] BCUICCTBA.

Jlabopamopmuvie pabomol u onvimol.

1.
2.
3.

Onenka AuaMerpa aToMa METOI0M PSIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnpIThI 10 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

Paznen 3. /IBukeHue u B3aumMo/ieiicTeue Tel.
Mexanunueckoe JBHKeHHE. PaBHOMepHOE U HepaBHOMEpHOE ABMkeHHe. CkopocTb. CpenHsss CKOPOCTh INPH HEPAaBHOMEPHOM JBUKEHUHU.
Pacu€r mytu 1 BpeMeHU IBUKEHUS.

SABnenue nnepruu. 3aKoH MHEPLMH. B3anmoneiicTBie Tell Kak MpUYMHA U3MEHEHHUS] CKOPOCTH JIBIKEHUsI Tell. Macca Kak Mepa HHEPTHOCTH
tena. [lnotHocTs BemecTBa. CBS3b INIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuila KaK XapakTepHCTHKa B3aumoaencTBus Ten. Cuiia ynpyroctd U 3akoH ['yka. MI3mMepeHue cuiibl ¢ MOMOIIbIO JUHAMOMeETpa. SIBneHue
TArOTEHUs1 U cuia TsbkecTu. Cuna TSKECTH Ha Apyrux ruianerax. Bec Tema. HeBecomocts. CokeHHE CHUII, HAPABJIEHHBIX MO OJHOM MPSAMOI.
PaBnonetictByromas cuii. Cuiia TpeHusi. TpeHue CKOJbKEHUs U TPEeHHUE MOKosl. TpeHue B MpUpPOJIe U TEXHHUKE.

Jemoncmpayuu.

N

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

W3MepeHune cKopoCTH MPSIMOJIMHEHHOTO IBUKEHHUS.
Habnronenue siBieHUs: HHEPLIUU.

Habnronenne u3MeHeHUs! CKOPOCTH MTPH B3aUMOJICHCTBUU TEIl.
CpaBHEHHE MaccC 110 B3aUMOCHCTBHUIO TEII.

CrnoxeHune cuil, HalpaBJIEHHBIX 10 OJJHOM MPSMOH.

ﬂaﬂopamopnbte padomout u onvimol.

1
2.
3.
4
5.

Onpenenenre CKOPOCTH PaBHOMEPHOTO IBUKEHUS (IIapHKa B )KUIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOMIIS U TakK Jajiee).
Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM MIapuKa M0 HAKJIIOHHOM MIOCKOCTH.

Onpenenenne IOTHOCTU TBEPIOTO TeENA.

OMnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHus (eopManun) NpyKUHbI OT MPHIOKEHHON CHJIBI.

OnBITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT BECA TEJIA U XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEM.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenne. CiocoObl yMEHbBINIEHUsI U yBEeTUYEHHUs AaBieHus. JlaBieHue raza. 3aBUCMMOCThH JIaBIEHUS raza oT 00b&Ma, TeMIepaTyphl.
[lepenaya naBieHus TBEPABIMU TEllaMU, KUAKOCTAMHU U razamu. 3akoH [lackans. [THeBMaTH4eckre MalIMHBI. 3aBUCUMOCTD JAaBJICHUS KUIKOCTH
ot rnyounsbl. ['mapocratuyeckuii mapagokc. CooOmaronuecs cocynbl. [ napaBimdeckue MeXaHU3MBbI.



AtMocdepa 3emun u atmocepHoe naBneHue. [IpudnHbBI CyniecTBOBaHUS BO3AYIIHON oOonouku 3emun. Onbit Toppuuerm. U3mepenue
aTMOC(EepHOTO JaBlIeHHUs. 3aBUCHMOCTb aTMOC(HEPHOTO JaBJCHUS OT BBICOTHI Haja ypoBHeM Mops. [IpuGopsl ans m3aMepeHHs atMoc(epHOro

JTaBJICHUS.

JleficTBUE KUIAKOCTH M ra3a Ha MOTPY)KEHHOE B HUX Teso. BeiTamkuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanume Ter.
BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHMMOCTb J1aBJI€HUA ra3a OT TeMIIEpaTyphl.

2. Ilepenauya naByieHUs KUIKOCTHIO M Ta30M.

3. Coobmaromuecs cocyabl.

4. T'mapaBiudeckuil nmpecc.

5. TlposiBneHue nelcTBUS aTMOC(HEPHOTO JTaBIICHHUS.

6. 3aBHCHMOCTbH BBHITAIKHBAIOIICH CHUJIBI OT 00bEMA MOTPY>KEHHON YaCcTH Tella U INIOTHOCTH JKUIKOCTH.

7. PaBEHCTBO BBITAJKUBAIOLIEH CUJIBI BECY BBITCCHEHHOMW KUJKOCTH.

8. VYcioBue miaBaHus TEJ: TJIaBAaHUE WJIU TIOTPYKEHUE Te B 3aBUCUMOCTH OT COOTHOIICHHS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuwvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YACTH Tea.

2. OmpeneneHue BbITATKABAIOUIEH CHIIbI, IEMCTBYIOIIECH Ha TENO, MOTPYKEHHOE B KUJIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT MACChI TeJa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTDH BBITAJIKHBAIONIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYyKEHHOU B

JKHAKOCTb YaCTH Tejla U OT INIOTHOCTH JKHIKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U ONIpe/iesieHne €€ Tpy30101bEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexannyeckas pabora. MOIIHOCTS.

ITpocTbie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecus pwlyara. [IpuMeHeHue npaBuiia paBHOBECHS pblyara K
61oky. «3onotoe npasuiio» mexanuku. KI1/I mpocteix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Knnernueckas v nmoteHuanbHas 3Heprus. [IpeBpanieHue oqHOro Buaa MEXaHUYECKOM SHEPIUH B APYron. 3aKOH
COXPAaHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

IIpumephl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1.

Omnpenenenue pabOThl CHIIbI TPEHUS MPU PABHOMEPHOM JABMXKEHUU TeJla IO TOPU30HTAIBHOMN MTOBEPXHOCTH.

2. HccnenoBaHue ycaoBHM paBHOBECHS ppluara.



3. Wzmepenue KII/I HaKTOHHOMN MJIOCKOCTH.

4. W3yueHue 3aKoHA COXPAHEHUSI MEXaHUYECKOM SHEPrUH.
8 KUIACC

Pa3nen 6. TeruioBble siBIeHHS.

OCHOBHBIE TIOJNIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONH TEOPUM CTpPOEHHUsS BellecTBa. Macca M pa3Mepbl aTroMOB U MOJEKyJ. OMbITHL,
MTOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUU.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro cocTosHui BemlecTBa. Kpucraminueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3os,
KHUAKOCTEH U TBEPABIX TEJl Ha OCHOBE IOJOKEHUN MOJIEKYJISIPHO-KMHETHYEeCKOH Teopuu. CMauuMBaHUE W KalWUISpHblE siBiIeHMs. TersoBoe
paciupeHue U CKaTue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKEHUS yacThll. BHyTpenHss sHeprua. CrocoObl H3MEHEHUS BHYTPEHHEH
SHEPTHUU: TEIJIoNepeaaya U coBepieHue padoThl. Buibl Terionepenayn: TemIONpPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE.

KonnuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEMJIOBOE paBHOBECHE. YpPaBHEHHE TEIJIOBOTO OalaHca.
[InaBnenne W OTBEpACBaHHME KPUCTAIUTMUECKUX BEUIECTB. Y enbHas Teruiora IuiaBieHus. [lapooOpa3oBanume u KoHaeHcanus. Mcmapenue.
Kunenue. Y nenpHas Temnora napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CTOPAHUS.

[Tpunnumne: padots! TermnoBsix Asurateneit KI1/ remmoBoro aeuratens. TermoBbie IBUTaTeId U 3allUTa OKPYKAIOMIEH CPEIbl.

3aKOH COXpaHEHUsS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABHKEHHUSL.

Hab6mronenue quddysun.

Habntoienue siBjeHnit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUM.
HabmntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue gaBiieHus ra3a Mpyu M3MEHEHUH 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunael Terionepenayu.

OxJnax7ieHre Ipu COBEPLICHUN PaOOTHI.

9. HarpeBanue npu coBeplieHUN padOThl BHEITHUMHU CUJIAMHU.
10. CpaBHeHME TEMIIOEMKOCTEHN pa3IUYHbBIX BEILECTB.

11. HaOmronenne KueHus.

12. HabmoieHre NoCTOSHCTBA TeMIIepaTyphl MPH IJIaBICHUH.

e A e



13. Mopenu TeniaoBbIX ABUTATENECH.
Jlabopamopmuvie pabomol u onvimol.
OmnbITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJICKYIISIPHOTO TIPUTSKCHUSI.
OmnbITH IO BRIPAITUBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIHM WIIH caxapa.
OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Onpenenenue AaBJIeHUs BO3ayXa B Oa/UIOHE MITTPHIIA.
OnbITH, IEMOHCTPUPYIOIINE 3aBUCIMOCTbD JTABJIICHUS BO3/IyXa OT €ro 00bEMa M HarpeBaHMsI WITH OXJIAXKICHUSI.
[TpoBepka rummoTe3sl JIMHEHHON 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUYECKOIN TPYOKE OT TeMIIepaTyphl.
HaGurotenre n3MeHeHusl BHYTPEHHEH SHEPTUU TeJla B Pe3yJIbTaTe TEIUIONepeaun U paOOThl BHEIIIHUX CHIL.
HccnenoBanue siBICHUS TEIUIOOOMEHA TP CMENIMBAHUH XOJIOTHOW U TOPSIYeid BOJIBIL.
OmnpeeneHre KOJIUYECTBA TEIUIOTHI, MOJyYSHHOTO BOJIOW TIPU TEIUIOOOMEHE C HarpeThIM METAUTUYCCKUM IIWINHIPOM.
. OnpeneneHue yaeapHON TEINIOEMKOCTH BEIIECTBA.
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11. UccnenoBanue mporecca uCrapeHusl.

12. Onpenenenne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenne yaenbpHON TEIUIOTHI TUIABIEHUS JIbJA.

Pa3pes 7. JiiekTpuyecKkne M MATHUTHBIC SIBJICHHS.

Onexrpuzanus Ten. [IBa poja ayIeKTpUUYECKUX 3apsaoB. B3aumojeiicTBue 3apsikeHHBIX Tenl. 3akoH KynoHa (3aBHCHMOCTH CHIIBI
B3aMMO/JICHCTBUS 3apsKEHHBIX TEJl OT BEJTUYHHBI 3aps/I0B U PACCTOSHUS MEXY T€JIaMH).

OnexTpuueckoe noie. Hanpspk€HHOCTD 31ekTpuyeckoro nosst. [IpuHIun cynepno3unum 3JeKTpUUecKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuuecknux 3apsanoB. ODJIEMEHTapHbIM nekTpuyeckuil 3apsan. CrtpoeHue atoMa. IIpoBOIHUMKM M IHANIEKTPUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsAa.

DNEeKTPUUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA. MICTOUHMKM TOCTOSIHHOTO TOKa. J[eHCTBUSI SJIEKTPUUYECKOTO TOKa
(TernnoBoe, XMMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuia Toka. DJeKTpudeckoe HampsbkeHue. CONpOTHBIEHUE NPOBOJHUKA. Y IEIbHOE CONPOTHUBIICHUE BEIIECTBA.
3akon Oma a1 yuacTtka nenu. [locnenoBarenpsHoe U napajuleIbHOE COEINHEHUE IPOBOIHUKOB.

PaboTta 1 MOIIHOCTH 3NeKTpHUUEcKOro Toka. 3akoH /xoyns—Jlenna. DnekTpuueckue Lenu U MOTPEeOUTENH JIEKTPUIECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue.

ITocTosiHHBIE MarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarHuTHoe noje 3eMJIM U €r0 3Hau€HUe IS JKU3HU
Ha 3eme. OnelT OpcTena. MarHuTHOE NOJIE IEKTPUUECKOTo ToKa. IIpruMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[elicTBHE MarHUTHOTO IOJIS Ha
MIPOBOJHUK C TOKOM. DJIEKTPOJIBUraTellb TOCTOSIHHOTO TOKA. Vcronb30BaHUE 3JIEKTPOABUTATENCH B TEXHUUECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

Omnerter @apanes. SBinenne snekTpoMarHuTHOW wHAYKIuH. [IpaBwio Jlenma. Dnexrporeneparop. CrocoObl MOTyYEHUS SIECKTPUUECKON
SHEPruu. DIEKTPOCTAHLUU Ha BO30OHOBISIEMbIX UCTOUHHUKAX SHEPTHH.



Jemoncmpayuu.
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DnekTpu3anus Teil.

JIBa ponia »JIeKTpUYECKUX 3apsI0B U B3aUMOJICICTBHIE 3apsyKEHHBIX TEIl.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

[IpOBOAHUKY M TUANIEKTPUKH.

MonenpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

HcTOoYHNKH TOCTOSHHOTO TOKA.

JIeNCTBUA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B KHIKOCTH.

. 'a30BbIi1 pa3psia.

. U3mepenne cuiibl Toka aMIepMeTPOM.

. I3mepenue 31eKTpuyecKoro HanpsHKEHUs BOJTBTMETPOM.

. Peoctat u Mara3zuH conpoOTHBIICHUN.

. B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB.

. MozaenupoBaHre HEBO3MOKHOCTH PA3EIECHHS MOJOCOB MarHUTA.
. MoaenupoBaHrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarauTHoe noje Toka. DIeKTPOMarHur.

. JleficTBE€ MarHUTHOTO TOJIL Ha TPOBOJIHUK C TOKOM.

. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 2JIEKTPOMArHUTHON WHYKITHH.

. OnbrTer @apagest.

. 3aBUCHMOCTb HaIlpaBJIEHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

Al

OnbITHI 10 HAOTIOEHHUIO SIIEKTPU3AIUH TeTl HHAYKIIMEH U IPH COMTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS JIEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIIEKTPUKH.
COopxka u mpoBepKa padOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepeHue u peryIupoBaHne CHITBI TOKA.

N3mepenue u peryaupoBaHue HaIPSKCHUS.



8.
9.

10.
11.
12.
13.
14.

15

18.
19.
20.
21.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, AYIIETO Y€PE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL JBJICKTPUUYCCKOI'O COINPOTUBJIICHHA HNPOBOJAHHWKA OT €ro MIJIMHBI, ILJIOMIAaAW IIOICPCYHOIrO
CEUYCHUS U MaTepuaa.

[TpoBepka mpaBuIa CI0KEHUS HAPSHKEHHUH TPH MTOCIIE0BATEIHOM COSIMHEHNH JIBYX PE3HCTOPOB.

ITpoBepka mpaBuiia UIs CHIIBI TOKA NIPH HapauIeIbHOM COSIUHEHUH PE3UCTOPOB.

OmnpeneneHue pabOThI AIEKTPUIECKOT0 TOKA, UAYIIETO YEPe3 PESUCTOP.

OmnpeneneHre MOITHOCTH HJICKTPUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAalpsHKEHHS Ha HEil.

Onpenenenue KII/] narpeBarens.

HCCHGI{OB&HHG MAarauTHOIO B3aHMOHCﬁCTBHﬂ IIOCTOSAHHBIX MaroHuToOB.

. I/IsyquI/Ie MAarauMTHOI'O IIOJIA IMTOCTOAHHBIX MAIrHUTOB IIPHU UX O6’[>6,I[I/IHCHI/II/I H PasacJICHUH.
16.
17.

HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTyIIKA ¢ TOKOM M MarHuTa OT CHUJIbl TOKa M HAIpaBJIEHUS TOKa B
KaTyIIKe.

N3yuyeHue neicTBUS MArHUTHOTO IOJIS HA IPOBOAHUK C TOKOM.

KoHcTpyupoBaHue u u3ydeHue padoThl SJIEKTPOABUraTesl.

N3mepenue KIIJ[ anexTpoaBurarenbHoOi yCTaHOBKH.

OneIThl 1O HCCIEAOBAHUIO SIBJIECHUS DJIEKTPOMAarHUTHONM MHIYKIUU: MCCIEAOBaHUE W3MEHEHUI 3HAueHUs U HalpaBiIeHUS
MHJYKIIHOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJCHUS.

Mexannyeckoe aBmkeHue. MarepuanbHasg Touyka. Cucrema otcu€ra. OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JIBMKEHUs. PaBHOMepHOe
npsMOJuHEHOe nBMkeHHEe. HepaBHOMepHOe mnpsMosnHelHoe naBwkeHue. CpenHsss M MTHOBEHHash CKOPOCTh Tejla INpU HEPABHOMEPHOM
JBUKCHHM.

Yckopenue. PaBHoyckopeHHOE npssMonnHelHoe nBrxkeHre. CBobonHoe nageHue. OnbiTo [anues.

PaBHOMepHOEe nBmkeHHE MO OKpyxkHocTU. [lepmon m wactora oOpamenus. JluneitHas u yriosas ckopoctu. LleHTpocTpemuTenbHoe

YCKOPEHHE.
IlepBbiit 3akoH HbroTona. Bropoi 3akon Herorona. Tperuit 3akon Herotona. [IpuHIUII Cynieprio3uuu CUIL.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHs CKOJIbKEHHUSI, CUila TPEHUSI IOKOS, IPYrye BUIbI TPEHUSI.
Cunma TSDKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHUsA. YCKOpeHHe cBoOomHoro mazeHus. J[Bmwkenume maHeT Bokpyr Comnna. IlepBas
KOCMHUECKasi CKOPOCTb. HeBeCOMOCTB U Ieperpys3Ku.



PaBHOBecue marepuanbHON TOukH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO Tena C 3aKPEIUIEHHON OChIO BpamnicHus. MOMEHT
cuibl. LleHTp TsKeCTH.

Nmnynsce Tena. U3menenue ummynbca. IMnynbsce cuibl. 3aKOH COXpaHEHUs! UMITylibca. PeakTUBHOE IBH)KEHHE.

Mexanunueckasi pabota 1 MOIIHOCTh. PaboTa cui TskecTH, ynpyroctd, Tpenus. CBsi3p sHepruu U padoTsl. [loTeHImanbHas sHeprus tena,
IIOAHATOrO HaJl IIOBEPXHOCTHIO 3eMiM. [loTeHIManbHas dHeprus cxkarou npyxuHbsl. Kunertndeckas sHeprus. Teopema 0 KHUHETUYECKOW SHEPTUU.
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPI M.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro IBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHMe MyTel U TPACKTOPUMA IBHIKEHUSI OJTHOTO M TOTO K€ Tela OTHOCUTEIBHO Pa3HbBIX TENl OTCUETA.
N3mepenne CKoOpoCTH U YCKOPEHUs NIPSMOIMHENHOTO ABUKCHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBHXKECHHUS.

Habmroienue ABM>KEHHUS Tela MO OKPY>KHOCTH.
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Habnronenne MexaHMYeCKUX SIBIICHHH, MPOUCXOISIINX B cUcTeMe oTcuéra «Temexkay rmpu e€ paBHOMEPHOM H YCKOPEHHOM JBHKCHUN
OTHOCHUTENIbHO KaOWHEeTa (PU3NKHU.

7. 3aBHCHMOCTb YCKOPEHHs Te€Jla OT MACCHI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJIEHCTBUU TE.

9. H3MeHeHue Beca Teja IpU YCKOPEHHOM JABH)KEHHUU.

10. Ilepegaua umnysbca Npu B3aUMOAECHCTBUU TENl.

11. IlpeoOpa3zoBaHus 3HEPIUH MIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHEe UMITyJIbCA IIPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMITyJIbCa NPU a0COTIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14. HabnroeHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHre MeXaHHUUECKON SHEPTUU MTPU CBOOOTHOM MaJCHHUH.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUH [TPH IBUKEHUH Te€Ja MO JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KonctpynpoBanue Tpakta A pa3roHa U JajibHeHIero paBHOMEPHOro ABM)KEHUS IapUKa UITH TETIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa WK ABUKEHUS [IapUKa 110 HAaKJIOHHOM MIO0CKOCTH.

Omnpenenenne ycKOpeHUs Tejla MpU PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPH paBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayallbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €Ciu MpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HayalbHOM CKOPOCTU MYTH OTHOCATCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOLINE IPOMEKYTKH BPEMEHN OJJUHAKOBBI.

6. HccnenoBaHne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO AABJICHUS.

M.



7. Omnpenenenne KO3PPUITUCHTA TPSHHS CKOTIBKCHHUS.
8. OrmpeneneHue KECTKOCTU MPYKUHBI.
9. Onmnpenenenre pabOTHI CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenenenue paboThl CUITBI YIIPYTOCTH MPHU MOJbEME IPy3a C UCIIOJIB30BAHUEM HEMOIBUXKHOTO U MOABMKHOTO OJIOKOB.
11. N3yuyeHue 3aKoHa COXpPAHEHUS YIHEPTUH.
Pasznen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.
Konebarenbnoe amkenne. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHWIA: MEPHOJ, YacTOTa, aMIUIMTyAa. MaTeMaTHuecKuid U MPYKUHHBINA
MasTHUKHU. [IpeBparienne sHepruu npu KoyiedaTeTbHOM JIBUKEHUH.
3aryxatomue kosnedanus. BeiHykneHnbsie konebanus. Pesonanc. Mexannueckue BoiHbl. CBOMCTBa MexaHWYECKUX BOJH. [IpomonbHbIe 1
rornepevHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHus. MexaHnyecKre BOJIHbI B TBEPAOM Telle, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U ynbTpa3ByK.
/emoncmpayuu.
Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienne BeIHYXIEHHBIX KOJIE0aHUI 1 pe30HaHca.
PacmipocTpaneHnne mpo0abHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHUYECKUI PE30HAHC.
Jlabopamopuvie pabomol u onsimol.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHUil MaTeMaTHIeCKOr0 MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoeOaHUil MPYKUHHOTO MAaSTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojJeOaHNU OIBEIIEHHOTO K HUTHU Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpHOa KOJeOaHU MPY>KUHHOTO MasiTHUKA OT Macchl rpysa.
ITpoBepka HE3aBUCUMOCTH IEepHo/ia KojebaHuil rpysa, MOJBEIHIEHHOTO K HUTH, OT MacChl rpys3a.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHIMOCTh TIEpro/ia KoneOaHu MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBL.
N3mepenue yckopeHus CBOOOIHOTO MaJeHHUS.
Paszpgen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJEKTPOMAarHuTHbIE BOJHBL. (CBONCTBA AJIEKTPOMAarHUTHbIX BOJH. [llkana »JIeKTpPOMArHUTHBIX BOJIH.
Hcnonp30BaHne JIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBA3H.
OnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH.
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2. BonHoBbI€ CBOWCTBA CBETA.
Jlabopamopmuvie pabomol u onvimol.
1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBEI€ SIBJICHUS.
JlyueBas mozaenb cBera. Mcrounuku cBeta. lIpsimonuueiinoe pacnpoctpanenue ceta. 3armeHusi Connua u Jlynsl. OTpakeHue cBeTa.
ITnockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomieHUs cBera. [lomHoe BHyTpeHHee oOTpakeHHe cBeTa. lcroib3oBaHHE MOJIHOTO BHYTPEHHErO
OTpPaXEHHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox ydeii B muH3e. OnTudeckas cucreMa (hoToarmapara, MUKPOCKOIIa U TeJiecKora. [ 1a3 kak ontudeckas cucreMa. bian3opykocTb
U 1aJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHre CeKTpaabHBIX 1IBETOB. /ucnepcus ceera.
/emoncmpayuu.
[IpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparouieit 1uH3e.
Xox Jiydel B pacCenBarOLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIMIBIO JINH3.
9. Tlpunnun geiictBus (oToamnmapara, MUKPOCKOIIa U TeIECKOa.
10. Mogensb rnasa.
11. PaznoxeHnue 0enoro cBera B CIIEKTP.
12. TlonyuyeHue Genoro cBeTa Mpu CIOKESHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopmuvie pabomol u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJia OTPAXKEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.
N3ydeHne xapakTepucTHK N300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.
HccnegoBanue 3aBUCMMOCTH yTIJia MIPEJIOMIIEHUSI CBETOBOIO JIyya OT YIJIa MMaJIEHUs Ha TPAHUIE «BO3AYX—CTEKIION.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKOM CHJIbI COOMpAIOLIEHi TNH3bI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OMnBITH IO BOCIIPUATHIO IIBETA PEAMETOB IPH WX HAOIIOJICHNUHN Yepe3 LIBETOBbIC (DUIIBTPHI.
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Pasznen 12. KBanToBble siBJIEHUS.

OneiTel Pesepdpopna u mnanerapHass monaenb aromMa. Mojenb aroma bopa. Mcnyckanwe u TOTJIOIMIEHHWE CBeTa aTOMOM. KBaHTEHIL
JluneityaTpie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- W ramma-uznydenusa. CTtpoeHue aToMHOTo siapa. HykioHHas momenb atoMHOro sapa. M30Tormbl.
PanuoaxTtuBHble peBpaienus. [lepuos nonypacnaga aTOMHBIX SA€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPsIJIOBOTO U MACCOBOIO YMCEN. DHEPTUsl CBSI3H aTOMHBIX sjiep. CBsi3b Macchl M SHepruu. Peakiumn
cuHTe3a u fenenud anaep. Mcrounuku sneprun ConHIa U 3BE3.

SnepHas sHepretuka. JleiicTBUs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHNU3MBI.

Jemoncmpayuu.

CrieKTphl U3J1y4€HUs U TOTJIOMIEHHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrnekTtp Bomopoaa.

Habmronenune TpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHH3UPYIOMNX U3ITYICHUH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlaﬁopamopnbte padomout u onvimol.

1. HaOmnroneHue CIIONIHBIX U TUHEHUATHIX CIIEKTPOB U3TyYEHHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTULIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. W3mepeHue paanoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-00001IAKO LN MOLYTb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOJY/Nb TpEeIHA3HAYEH [UIl CHUCTEeMAaTH3alluM M OOOOIIEHUS NPEIMETHOTO COJEpXKaHHUS U OmbITa
NS TeIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKKe Ui MOATOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢buzuke 115 00y4aromuxcs, BEIOPABIIKUX 3TOT Y4€OHBIHN npeaMer.

[Ipy wm3yueHHM NOAHHOTO MOAYJIS DPEATU3YIOTCSd U CHCTEMAaTU3UPYIOTCS BUABI JIEATEIILHOCTH, HAa OCHOBE KOTOPBIX OOecreuyuBaercs
JIOCTIDKEHHE TPEAMETHBIX M METalpeJMETHBIX IUIAHUPYEMbIX pe3yabTaToB oOyueHHs, (OpMHpYeTCsl €CTeCTBEHHOHAy4Has I'PaMOTHOCTb:
OCBOEHHE HAyYHBIX METOJIOB MCCIEAOBAHUS SIBJICHUN MPHUPOJABI M TEXHUKU, OBJIAJIEHUE YMEHUAMH OOBICHATh (GU3NUYECKUE SBICHUS, PUMEHSS
MOJIy4YE€HHBIE 3HAHMSI, PelllaTh 3a7aud, B TOM YHCJIE KAUeCTBEHHbIE U AKCIIEPUMEHTATIbHBIE.

[TpuHIMNMATBHO AEATENbHOCTHBIM XapaKTep JAHHOTO pasjlieNia peaju3yercss 3a CYET TOro, 4To OOydYarolluecs BBINOJHSIOT 3a/JaHusi, B
KOTOPBIX UM MpeJIaracTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU paclO3HaBaThb U HAy4YHO OOBACHATH (U3UYECKUE SIBICHHUS B OKpY)KAIOIIEeH MPHUPOJAE U MOBCEAHEBHOU
KHU3HU;

D UA W



MCIOJIb30BaTh HAYYHBIC METOJIbI UCCIIECIOBAHUS (PU3UUYECKUX SIBJICHUN, B TOM YHCJIE JJIS TIPOBEPKHU TUIIOTE3 U MOITYYCHUS TEOPETUICCKHIX
BBIBOJIOB;
OOBSACHITh HAy4dyHbIE OCHOBBI HamOoJiee BaXXKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTHUM, HalpuUMep, MNPAKTUYECKOTO HCIOIb30BaHUS
Pa3TUYHBIX HICTOYHUKOB SHEPTUN HA OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢(u3WKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HAMPAaBICHO Ha JOCTIKEHUE IJUYHOCTHBIX, METAlpPEIMETHBIX U

MNpCAMETHBIX O6pa30BaTCJIBHbIX PE3yJIbTAaTOB.

B pesynbrate u3yueHus (U3MKH Ha YpPOBHE OCHOBHOTO oO0mIero oOpas3oBaHus y oOydaromierocs OyayT cpOpMHUpPOBaHBI CIEAYIOIIHE

JIMYHOCTHBIC PE3YJIbTAThI B YaCTH:

1) maTpMoOTU4eCKOro BOCIIUTAHUS:

- IPOsIBJICHHE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NUYECKOI HayKH;

- IEHHOCTHOE OTHOIICHUE K JIOCTHKCHHUSAM POCCHUCKUX YUEHBIX-(PHU3HKOB;

2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKICHHM OOIIECTBEHHO 3HAYMMBIX M STHUECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HaHHME Ba)XHOCTU MOPAJIBbHO-3TUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3¢cTeTH4YeCKOTr0 BOCTIUTAHMS

- BOCTIPUSITHE ICTETUYECKUX KauecTB (PU3NYECKON HAYKHU: €€ TapMOHUYHOTO MTOCTPOEHHsI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

- OCO3HaHUE IIEHHOCTH (M3MUYECKONM HAyKM KaK MOIIHOIO WMHCTPYMEHTa IO3HAHWS MHpa, OCHOBBI Pa3BUTHS TEXHOJOTHH, BakKHEHIIeH
COCTaBIISIOLIEH KYJIbTYpBI;

- pa3BUTHE HAyYHOH JII0003HATENILHOCTH, HHTEpECa K UCCIIE0BATENbCKON AEeITENbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

- OCO3HAHME IIEHHOCTH 0€30MacHOro 00pasa )KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MpaBHJI 0€3011aCHOTO MOBEICHUS Ha
TPaHCIOPTE, Ha JIOPOrax, C IEKTPUIECKUM U TEIUIOBBIM 00OPYJOBAHUEM B JOMAIIHUX YCIOBHSAX;

- chopMHpOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OUIMOKY U TAKOTO e MpaBa y IpYroro 4eloBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- AKTUBHOE YYacTHe B PEIICHUH MPAKTUYECKHUX 3a]a4 (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHu3alliu, ropoja, Kpas) TeXHOJIOTHYEeCKOH U
COLIMAJIbHOW HANPaBJIEHHOCTH, TPEOYIOIUX B TOM UKcie U (PU3NUECKUX 3HAHUH;

- HHTEpeC K MPaKTUUECKOMY U3YUEHUIO Tpodeccui, CBSI3aHHbIX C (PU3UKOH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:



® - OpUEHTalMs Ha NIPUMEHEHHe (PU3NYECKUX 3HAHWH AJIs pelIeHus 3a/1a4 B 00JacTH OKpY Karollel cpeibl, IJIaHUPOBAHUS ITOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX IOCJIEICTBUN AJI OKPYKAIOILEH CPELIbl;

® - OCO3HaHHE INI00AJIBHOIO XapaKTepa HIKOJOTUUECKUX MTPOOIeM U yTeH UX peleHus;

e §8) azanTanuM K U3MEHSIOIIUMCS YCJIOBHSM COLMATBbHON U NPHUPOIHOI Cpeabl:

e - NMOTPeOHOCTH BO B3aMMOJICHCTBMM TIPH BBHINOJHEHHHM HCCIECIOBAHUN W MPOEKTOB (U3NUYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY H
3HAHUSAM JPYTHUX;

® - [IOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IE€ATEIbHOCTD;

e - noTpeOHOCTH B (POPMHPOBAHWU HOBBIX 3HAHH, B TOM 4YHcie (HOPMYITUPOBATh HJEH, NMOHATHS, TUMOTE3bl O (PU3UYECKUX OOBEKTAX U
ABJICHUSX;

e - oco3HaHUE JIePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBUKH;

® - [IJJAHUPOBAHHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUIA;

® - CTpeMJICHHE aHAIM3MPOBATH U BHIABIIATH B3aUMOCBS3HM IPUPOABI, OOLIECTBA U SKOHOMHUKH, B TOM YHCJIE C MCIIOJb30BaHUEM (U3UUECKUX
3HAHHI;

® - OLIEHKA CBOMX JICHCTBUI C yUETOM BIIMSHHUS HA OKPYKAIOLLYIO CPEy, BO3MOXKHBIX INI00AIBHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHHs mporpammbsl IO (hU3MKE Ha YpOBHE OCHOBHOTO 001Iero oOpasoBaHMs y oOywarouierocs OyayT copMHUpOBaHBI
METANPpEAMETHBIC PE3yJbTaTbl, BKIIOYAIOMIHUE ITO3HABATCIBHBIC YHUBCPCAJIBHBIC y‘-Ie6HI>IC HeﬁCTBHH, KOMMYHUKATUBHBIC YHHBCPCAJIbHBIC
y4ueOHbIe IeCTBUS, pEryJIATUBHbIE YHUBEPCAIbHbIE yueOHbIE AeiCTBUS.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHUS

ba3oBble Jjornueckue aAeMcTBus:
® BBIIBJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU OOBHEKTOB (SIBJICHUH);
L4 yCTaHaBJ'II/IBaTI) CyHIGCTBeHHBII\/II HpI/IBHaK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA HJIA 0606HICHI/I$[ nu CpaBHeHI/ISI;
° BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTHBOpe‘—II/IH B paCCManI/IBaeMBIX (1)aKTaX, JAaHHBbIX " Ha6J'IIO)IeHI/I$IX, OTHOCAIINUXCA K (1)PI31/I‘-I€CKI/IM
SIBJICHUAM,
L BBIABJIIATH HpI/I‘—II/IHHO-CJ'[e}ICTBeHHBIe CBs3H HpI/I I/I?)yquI/II/I (bHSI/I‘IeCKI/IX SIBJ'IGHI/II\/'I 158 HpOHeCCOB, JAeJIaTb BBIBOJBI C HCIIOJIB30BAHHUEM
JNEAYKTUBHBIX U UHIYKTHBHBIX YMO3AKIIOUEHUH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3SX (PM3MYECKUX BEIIMUWH;



CaMOCTOSITENIFHO BBIOMpATh CHOCOO pelieHuss yuyeOHON ¢u3nyeckoil 3amayu (CpaBHEHHE HECKOJIBbKUX BAapUAHTOB pEIEHUs, BHIOOP
HauboJee MOAXOAAIIETO C Y4ETOM CaMOCTOSITENILHO BbIZCIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeibCKue AeiCTBHS:

UCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

[POBOAUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUTAHY OIIBIT, HECIOXKHBIH (DU3MYECKUIl SKCIEPUMEHT, HEOOJbIIOE HCCISI0BAHUE
(U3HUYECKOTO SIBJIICHUS,

OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH HH(OPMAIIUIO, OJTYUYCHHYIO B X0/1€ MCCIICAOBAHUS HITH SKCIIEPUMEHTA,;
CaMOCTOSATEIILHO POPMYTHPOBATH 00OOIIECHHS U BBIBOJIBI IO PE3yJbTaTaM MPOBEAEHHOTO HAOIIOICHNUS, OTIbITA, HCCICTOBAHHS,
MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3HMUSCKUX MPOIECCOB, a TAKXKE BBIABHIaTh MPEAINOIOKEHHS 00 UX Pa3BUTHH B
HOBBIX YCJIOBHSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

NPUMEHSTDH Pa3IUYHbIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI IIPU MOKMCKE U 0TOOpE MHPOPMAIMH WM AaHHBIX C YIETOM MPEIIOKEHHOM
yaeOHOM (pu3uvecKoi 3a1auu;

aHaJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO Pa3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OPMY TpeACTaBICHUsS WH(OPMAIIMKA U WLTIOCTPUPOBATh PEIIaeMble 33Jaud HECIOKHBIMU
CXE€MaMH, IMarpaMMaMi, HTHOU rpaduKoi U X KOMOMHALIUSMHU.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

B Xo/e OOCYXIeHMs y4eOHOro MaTepuayia, pe3yJbTaToB JaOOpaTOpPHBIX PAbOT M TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cyKIaeMol TEMBI U BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHUE 33JJa4H U TOIIepKaHue 01aroKenaTeIbHOCTH OOIICHUS;
COIMOCTABJIATH CBOU CYKACHUSA C CYXKIACHUAMUA JPYIrUX YYaCTHHUKOB Auajora, O6Hap}I)KI/IBaTB pasiiniue U CXoAaACTBO HOSHHHﬁ;

BBIP@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOJTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIEA0BAHNUS, IPOEKTA);

MMOHUMATh U UCTIOTB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYATHHON paOOThI MPU PEUICHUH KOHKPETHOU (pr3ndeckoi mpobaeMsr;
MPUHUMATH IIEJTM COBMECTHOW JESATCIILHOCTH, OPTaHW30BBIBATH ICHCTBHS 1O €€ JOCTMDKEHHUIO: paclpeieliaTh POJH, 00CYXKIaTh
MIPOLIECCHI U PE3YyIbTATHl COBMECTHOM paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

BBHITIONTHATH CBOKO YacTh Pa0OTHI, TOCTUTasi Ka4eCTBEHHOTO pe3yibTaTa MO CBOEMY HAMPABICHUIO U KOOPAMHUPYS CBOU JCUCTBUS C
JIPYTUMHU YJIEHAMU KOMaH/IbI;

OIICHUBATh KAaueCTBO CBOEr0 BKJaga B OOMUN NPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aMMO/ICHCTBUSI.

PeryasiTuBHbI€ YHUBEpPcaJIbHbIEe YUeOHbIEe 1eHCTBUSA



CaMoopranmaunﬂ:

BBISIBJIATH MIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOUINX IS peIieHus (PU3HUECKUX 3HAHHIA;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIXO0JaX MPHUHATHS pelieHUid (MHAMBHUIYaJbHOE, MPUHATHE PEUICHUs B TPYIIE, IPUHATHE PElIeHU
rpymoi);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pelieHHs (U3MUECKOM 3aJayd WM IUIaHA HCCIEIOBAaHUSl C YYETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHUPOBATh MpelaraéMble BapUaHThl PEHICHUH;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJ'lb, IMOLIMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllX U IIpeJIaraTh IUIaH €€ N3MEHEHUS,

OOBSICHATH IPUYUHBI JOCTHKEHUS (HETOCTUKEHHUS) PE3yIbTaTOB JIE€ATEIILHOCTH, J1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS (U3NYECKOTO MCCIIEOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX
0OCTOSITENTLCTB, N3MEHUBIINXCS CUTYAIH, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM,;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJIe CIopa WM JUCKYCCHM Ha HAy4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JOTUKY
ApYTOoro,

MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU pelleHUuH (Pru3MyYecKuX 3a7ad WIM B YTBEPXKACHUSX HAa HAaydHble TEMbl U TaKoe€ K€ IPaBO
IpyToro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 kJjacce MpeaMETHBIC PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS

YMCHMM:

UCIOJIb30BaTh MOHATHUS: (U3HUECKHEe U XUMUYECKHE SBICHUS, HAOIIOeHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, €INHULBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUS BelecTBa (TBEpAOE, KHUAKOE, TIa3000pa3HOE), MEXaHUYECKOe JBUIKEHHE
(paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOIUHEHHOE), TPAEKTOpHUs, paBHOJEHCTBYyOmas cuia, aedopmarus (ympyras, IiacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

pasnuyats siBneHus (auddysus, TEmIoBoe ABMKEHHE YacTHUI] BEIIECTBA, PABHOMEPHOE JIBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHUE, HHEPLIUS,
B3alMO/JICIICTBHUE TEJl, pABHOBECUE TBEP/BIX TEN C 3aKPEIUIEHHOM OCBIO BpalLeHMs], Iepeaayda JaBIeHUs TBEPABIMU TEIaMHU, )KUIKOCTSIMU
U ra3zamu, arMocepHoe JaBieHue, IIaBaHKue TeJl, MPEeBpallleHNs MEXaHNUYEeCKON SHEPTUH) 10 ONMKMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHUE;



pacrio3HaBaTh IPOSIBICHHE M3YyYCHHBIX (U3MYECKUX SIBJICHUN B OKpYXKAlOIIEM MHUpPE, B TOM uucie (pU3MuecKue sBJICHUS B IPUPOAE:
IIPUMEPBI IBUKEHUS C PA3JIINYHBIMU CKOPOCTSAMU B KMBOW M HEXXUBOU NMPUPOE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, BIUSIHHAC
aTMOC(epHOTo AaBJICHHS Ha )KUBOM OpraHu3M, IUIABaHUE PBIO, phIYary B TeJE YEIOBEKa, IPH 3TOM MEPEBOINUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh N3YUCHHBIE CBOWCTBA TN U (PU3NYECKHE SIBICHHS, UCIIONB3YS (GU3NUECKUE BEIUYHHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA,
BpeMsl, IyTh, CKOPOCTb, CPEIHSsS CKOPOCTh, CHJa YIPYrOCTH, CHJIa TSDKECTH, BEC Tella, CUJa TPEHUs, JAaBiieHue (TBEPAOro Tena,
AKMJIKOCTH, Ta3a), BHITAJKUBAIONIAA CWJIA, MEXaHU4YecKas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PULIUEHT I0JE3HOro
JeUCTBUS MEXaHM3MOB, KMHETHYECKas M IOTEHLHUAalbHAs 3HEPrus), NpU ONUCAHUU IPABWIBHO TPAKTOBaTh (DPU3UYECKHH CMBICI
MCTIOJIB3yEMBIX BETUYMH, UX 0003HAYECHHUS M €AUHULIBI (PU3MYECKUX BEIIMYHH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEIMYMHY C JPYTUMH BETUYMHAMHE, CTPOUTH TPaAQHUKH U3YIEHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, PU3UUECKUE SBICHHUS U MPOLECCHI, CTIONB3Ys MPaBUIIa CIOXKEHHUS CHII (BIOJb OJHOM MPSIMOIi), 3aKOH
I'yka, 3axon Ilackains, 3akoH Apxumena, NMpaBWJIO paBHOBECHs pblyara (0JI0Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHUs
MEXaHUYECKOM SHEpruH, PU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMCHIBATH €r0 MaTEMATUYECKOE BBIPAKCHUE;
OOBSICHATh (DU3HYECKHE SBJICHMS, MPOLECCHl M CBOWCTBA TEJ, B TOM 4YMCJIE€ M B KOHTEKCTE CUTyallUH MPAKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUUUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYeCcKHX IIaroB ¢ OMOpoid Ha 1-2 M3y4eHHBIX
cBOMCTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIe 3a/1a4M B 1-2 1eHCTBUS, UCIOB3Ys 3aKOHBI U (HOPMYJIbI, CBS3bIBAONINE (PU3NUECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHUSI 33aJ]auM 3alMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NYECKHE BEIUYUHBI B (OPMYJIBI U MPOBOAUTH PAcCUEThI, HAXOJUTh
CIPaBOYHbIE IaHHbIE, HEOOXOIMMBIE JUIsl PEIICHNUs 3a/1a4, OLICHUBATh PEAIMCTUYHOCTh MOIYYEeHHON (PU3NYECKOMN BETUUNHBL;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEHIMTh MPH MOMOUIM (PU3MYECKHX METOJO0B, B OINKUCAHUU MCCIEIOBAaHUS BBIIEIAThH
IpoBepsAeMoe MPEAIoNoKeHHE (TUIOTe3Y), pa3anyaTh U HHTEPIPETUPOBATH MMOJYYSHHBIH pPe3ysbTaT, HAXOJUTh OMIMOKU B XOJI€ OMbITA,
JIeJIaTh BBIBOJBI 110 €r0 pe3yabTaTaM;

MPOBOAUTH ONBITHI MO HaONIOAEHUI0 (U3MYECKUX SBIEHUM WM (U3MYECKUX CBOWCTB Tel: (OPMYIHUPOBaTH IpOBEpsieMble
MPEINOI0KEHUs, COOUPATh YCTAaHOBKY M3 NMPEATI0KEHHOTO 000pyI0BaHUs, 3aIIUCHIBATh X0J] OIbITa U (POPMYIMPOBATH BHIBOJBI;
BBINOJIHATE MPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMa, CHIIBI U TEMIIEPATyphl C UCIOIb30BAHUEM AHAIOTOBBIX U
U POBBIX MPHOOPOB, 3aMTUCHIBATH TOKA3aHUs IPHUOOPOB € YIETOM 3a/JaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOM (M3MYECKOH BEIMYMHBI OT JPYrOoM C HCIIOJIb30BAaHHEM TMPSMBIX H3MEpPEHUit
(3aBUCHMMOCTH ITyTH PAaBHOMEPHO JIBUKYILETOCS TEJla OT BPEMEHU ABM)KEHHUS TENa, CUIIbl TPEHUS CKOJIBKEHUS OT BeEca Tela, KauyecTBa
00pabOTKN MOBEPXHOCTEW TNl M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAM CONPUKOCHOBEHMSI TeJl, CUJIbl YIPYIOCTU OT YAJIHHEHUS
IPY>KUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTrpYKEHHOM YacTH Tena U OT IUVIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeNa, OT TJyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHM IUIaBaHUS TeN, YCIOBUI paBHOBECHs pblyara W OJOKOB), y4acTBOBAaTh B



TUTAHUPOBAHUH Y4E€OHOTO UCCIIEI0OBaHMs, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIIEAYs MPEI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3yabTaThl TMOJXYYEHHOW 3aBHCHUMOCTH (DU3MUYECKMX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOnMMIl U rpaduKoB, AenaTh BBIBOABI IO
pe3yibTaTaM UCCIIEI0BaHHUS;

® TIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH (IUIOTHOCTH BEIECTBA KUAKOCTH M TBEPAOTO TeJa, CHUila TPEHUS CKOJIBbKEHHS,
JaBJICHUE BO3/lyXa, BHITAIKHUBAIOIIAS CHUJIA, JACUCTBYIOLIAs HA MOTPYXKEHHOE B JKUIKOCTH TEJIO, KOO(PPHUIMEHT MOJE3HOr0 IEHCTBUS
MPOCTBIX MEXAHU3MOB), CJIEYysI MPEITI0KEHHOW MHCTPYKIUU: TPU BBIIOJHEHUN U3MEPEHUN cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIUUCIISITh 3HAUEHUE UCKOMOM BEIMUNHBI,

e coOMIOIaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

® yKa3blBaTh NPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKHUX YCTPOMNCTB: BECBHI, TEPMOMETP, ITUHAMOMETpP, COOOMIAIOIINECS COCY/BI,
OapoMeTp, pryar, MOABMKHBINA M HENOIBM)KHBINA OJIOK, HAKJIOHHAS IJIOCKOCTB;

®  XapaKTepU30BaTh MPUHILUIBI JEHCTBUS U3YyYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPONCTB C OMOPOM Ha MX OMUCaHUsA (B TOM YHUCIE:
MOJLIMITHUKY, YCTPOUCTBO BOJOINPOBOJA, THIPABINYECKUN MIPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOIl HACOC, apeOMETp), UCIIONIb3Ys
3HaHUS O CBOMCTBaX (PU3UYECKUX SABJICHUI U HEOOXOMMbIe (PU3MUYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAWUTH NMpPUMEPHl (HAXOIUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS (PH3UYECKUX 3HAHWN B TOBCEIHEBHOU
KU3HU JUIs oOecriedeHHss OEe30MacHOCTH NpU OOpalIeHUH ¢ MpUOOpaMM M TEXHUYECKHMHU YCTPONCTBAMH, COXpaHEHUs 370pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarolllel cperne;

® OCYUIECTBIIATh OTOOp HMCTOYHMKOB HH(popmanuu B HTepHeTe B COOTBETCTBUU C 3aJlaHHBIM IHOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS PA3UYHBIX MCTOYHUKOB BBIIENATH MH(OpPMAIIMIO, KOTOpas SIBJISETCS NPOTHUBOPEUMBON WU
MOJKET OBITh HEIOCTOBEPHOI;

® UCMOJb30BaTh IPH BBHINOJHEHUM Y4YEOHBIX 3aJaHM HAY4YHO-TIOMYNISPHYIO JIUTEpaTypy (PU3HUECKOro cojiep)kaHusi, CIpaBOYHBIE
MaTepuaibl, pecypcel cetu WHTepHer, BiajeTb NpuéMaMH KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpMaLMM U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBbIE KpaTKWE NMUCbMEHHBbIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2—3 HCTOYHUKOB HH(popManuu (U3NIECKOTo
COJIep’KaHusi, B TOM 4HuCle MyOIMYHO JAeNaTh KpaTKUe COOOLIeHHsS O pe3yibTaTax MPOEKTOB MM Y4€OHBIX HMCCIEIOBAaHUM, MIPH ITOM
IPaMOTHO UCIOJIb30BaTh U3YyUECHHBIH MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUICHHUE TPE3EeHTalUEH;

® IIpU BBIOJHEHUU YYEOHBIX MPOEKTOB W MCCIEAOBAHUN pacCIHpenessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMU
3aJjauaMM, CIIEJWTh 3a BBIMOJHEHHEM IUIaHA JACWUCTBUM, a/JeKBaTHO OIEHMBATh COOCTBEHHBIH BKIJIAA B JEATEIBHOCTH TPYIIIHL,
BBICTPAauBaTh KOMMYHHUKaTUBHOE B3aMMOJENCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy oOyuenuss B 8 kjiacce mnpenMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTb CPOPMUPOBAHHOCTH y OOYUYaIOLIUXCS

YMEHUU:



UCIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYIN, TEIJIOBOE ABMIKEHHUE aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHMS BEIECTBa,
KpUCTANINYECKUE U aMOp(HbIE Tella, HACBIEHHbIM U HEHACBILECHHBII Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHAS YHEpPIus,
TEIUIOBOM JBUTATENb, 3JIEMEHTApPHBIM D3JIEKTPUUYECKUN 3apsij, 3JIEKTPUYECKOE I0J€, NPOBOAHUKH W AMDJIEKTPUKH, HNOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nuyath sBJIEHUS (TEIJIOBOE pacIIMpEeHHE U CKaTHe, TEeIUIoNepeayda, TEIUIOBOE PaBHOBECHE, CMAYMBAHUE, KAIMJUISIPHBIE SIBICHMS,
UCIapeHue, KOHJAEHcalus, IUIaBJIeHUe, KpUcTalmn3anus (OTBEpPAEBAHNE), KUIIEHUE, TeIulonepeaada (TemIonpoBOAHOCTb, KOHBEKLNS,
U3Jy4EeHHUeE), HJIEKTpU3aLus Tell, B3aUMOJEHCTBHE 3apsi/ioB, AEHCTBUS 3JEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMoJeiicTBHE
MarHuTOB, JIeCTBUE MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHAS UHIYKIMS) IO ONMCAHUIO UX XapaKTEePHBIX CBOMCTB
Y Ha OCHOBE OTBITOB, IEMOHCTPHUPYIOUINX JaHHOE (PU3NIECKOE SIBIICHHE;

pacrio3HaBaTh NPOSIBIIEHHE M3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXAlOIEM MHUpE, B TOM 4Hcie (PU3UYECKHE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSDKEHUE U KallWUIPHBIE SBJICHUS B MPUPOJIE, KPUCTAJUIBI B MpUpoJe, usnydeHue CoiHIla, 3aMep3aHue BOJAOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHKUE POCHl, TYMaHa, UHEsl, CHEra, 3JIEKTPUUECKUE SBJICHUS B aTMOC(epe, AIEKTPUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHoe rnosie 3emiid, apei¢ MOI0CcOoB, POiIb MarHUTHOIO IMOJIA JAJIS KU3HM Ha 3emiie, MOJSPHOE CUSHUE, IPU 3TOM IEepeBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUH;

OIMCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCHOIb3Yd (GU3NUECKHE BETHMUUHBI (TeMIepaTypa, BHYTPEHHSISI SJHEPTus,
KOJINYECTBO TEIUIOTHI, yJEJIbHAsl TEIUIOEMKOCTh BELIECTBA, YZAEIbHAs TEIUIOTA IUIABJICHUS, yJelbHas TeIIoTa HMapooOpa3oBaHMUS,
yZenabpHas TEIJI0Ta CropaHusl TOIUIMBA, KO3(PPHUIIMEHT MOJIE3HOro JAEHCTBHS TEIUIOBON MAaIlMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3/yXa,
NEKTPUYECKUI 3apsifl, CUJIa TOKA, DIEKTPUYECKOE HAIPSDKEHHE, CONPOTHUBIIEHUE MPOBOJHUKA, YIEIbHOE CONPOTHBIICEHUE BEIIECTBA,
paboTa M MOIIHOCTb SJEKTPUYECKOTO TOKa), MPHU OMUCAHWU IPABUIBHO TPAKTOBATh (PU3MYECKHH CMBICI HCHOJIb3YEMBIX BEJIHYUH,
0003HaUYEeHUSI U €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIbI, CBS3bIBAIOIIME JAaHHYIO (DU3MUECKYIO0 BEIUYUHY C JAPYTHMMHU
BEJIMYUHAMU, CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHUE ABJIEHUS W IPOLECCHI, UCMHOJb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOMN
TEOPUU CTPOEHUS BELIECTBA, MPUHIUI CYNEPHO3UINH MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsijaa, 3akoH Oma Jis
y4yacTka I1emnu, 3akoH Jlxoyns—JIeHna, 3aKkoH cOXpaHEHUs! JHEPTUH, IIPU ITOM JaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3alHChIBATh
€ro MaTeMaTUYECKOE BBIPAIKEHUE;

OOBSICHATh (PU3MUECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYyallMil MPaKTUKOOPHEHTUPOBAHHOI'O XapakTepa:
BBISIBJIATh NIPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 |—2 JOrMYecKHX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBa
(bu3NYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4M B 2—3 AEUCTBUS, UCIIOIb3Ys 3aKOHBI U (DOPMYJIBI, CBA3BIBAIONINE (PH3UUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCIIOBMSI 3a/1a4M 3aMMCBIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PELICHMs 3a/laud, BBIOUMPATh 3aKOHBI U (DOPMYIIBL,



HCO6XO[[I/IMBIC JJISL eé peuicHud, NpoOBOJUTH paC‘-IéTBI U CpaBHUBATH INOJYYCHHOC 3HAUCHUC (I)I/I3I/I‘-IGCKOI\/JI BCIIMYNHBI C U3BCCTHBIMU
JIAHHBIMU;

paciio3HaBaTb HpO6JICMBI, KOTOPLBIC MOXXHO PCHIUTD IIPU IMMOMOIIN (I)I/I3I/I‘-IGCKI/IX MCTOO0B, UCIIOJIL3YA OIIMCAHUC UCCIICIOBAHUS, BBIACIATH
IMPOBEPACMOC MPCAITOJIOKCHUC, OLICHUBATH NPABUJIBHOCTD MMOPAJAKA IIPOBCACHUA UCCIICA0BAHUA, ACTIATh BHIBO/bI;

IMPOBOAWUTL ONBITHI I10 HaGJ'IIOI[GHI/IIO (I)I/I3I/I‘-IGCKI/IX SIBJIECHUU WU CI)I/I3I/I‘ICCKI/IX CBOMCTB TEII (KaHI/IJIJISIpHBIe SABJICHHUA, 3aBUCUMOCTDb
JABJICHUS BO3/yXa OT ero 00béMa, TeMIepaTypsl, CKOPOCTH IIPOIECCa OCTHIBAHMS U HATPEBaHUS NP U3TYYCHHUH OT [[BETA U3ITyJaroIIeH
(TorIonIarIIei) MOBEPXHOCTH, CKOPOCTh UCTIAPSHUS BOJIBI OT TEMIIEPATYPhI KUAKOCTH M IUIONIAIN €€ TOBEPXHOCTH, dIIEKTPU3ALIUS TEIl
U B3aUMOJICHCTBHE DIICKTPHUYCCKUX 3aps/IOB, B3aMMOJCHCTBUE IMOCTOSHHBIX MAarHUTOB, BU3YyaJIM3allusi MArHUTHBIX MOJICH TOCTOSIHHBIX
MAardHuToB, ﬂeﬁCTBHﬂ MAarauMTHOIO I10JIA Ha MPOBOJHUK C TOKOM, CBOMCTBA QJICKTpOMArHura, CBOMCTBA QJICKTPOABUTATCIIA IMOCTOSAHHOI'O
TOKa): GOPMYyITUPOBATH MTPOBEPSEMBIC TTPEIITOJIOKECHHS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BAHMSI, ONTUCHIBATH XO/I OTBITA
1 (GOPMYJIUPOBATH BHIBOJIBI,

BBIIIOJHATE HNPAMBIC U3MCPCHUSA TCEMIICPATYPHI, OTHOCUTEIILHOM BJIAXKHOCTH BO3yXa, CWJIbBI TOKA, HANPsIKCHUA C HCIIOJIb30BAHUCM
AHAJIOTOBBIX TPUOOPOB M JATYMKOB (DU3UYECKUX BEIMYUH, CPAaBHUBATh PE3YJIbTAThl M3MEPEHH C Y4ETOM 3aJaHHOW aOCOJHOTHOMN
MOTPEIIHOCTH;

MPOBOANTHh UCCIIEJOBAHHE 3aBHUCUMOCTH OJHON (pU3M4ecKod BENWYMHBI OT JPYrod C HUCHOJIB30BaHHUEM TMPSMBIX H3MEPEHUN
(SaBI/ICI/IMOCTB COIIPOTUBJICHHUA MPOBOAHUKA OT €ro JJIHMHBI, IIOIIAAN MOINCPEUYHOTO CCUHCHUA U YACILHOI'O COIPOTHUBJICHUA BCIICCTBA
MPOBOJIHHMKA, CHJIBI TOKa, WAYIIETO dYepe3 IPOBOJHUK, OT HANMPSDKCHUS Ha IPOBOJHUKE, WCCIICIOBAHUE IOCIEIOBATEIHHOTO H
MapajuIeNbHOTO COSAMHEHUN MPOBOIHHUKOB): IJIAHHPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY M BBINOJHATH W3MEPEHUS, CIEAys
MpeIIoKEHHOMY IUIaHy, (PUKCHUpOBaTh pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TpauKOB, AENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeJOBAHUS;

MIPOBOANTHh KOCBEHHBIE MU3MepeHUs (PU3MUECKUX BENUYUH (yAeTabHas TEeIIOEMKOCTh BEIeCTBa, COMPOTHBICHNE MPOBOJIHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKAa): IJIAHUPOBATh H3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYysl IpPeaoKEHHOU
HUHCTPYKIUHU, U BBIYUCIIATh 3HAUYCHUC BEJINYHUHBI;

coOro1aTh MpaBuiia TEXHUKH O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHHEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPON Ha MX OMHCaHUA (B TOM UHUCIE:
CUCTeMa OTOIUJICHUS JOMOB, TUTPOMETp, ImlapoBas TypOMHa, aMIEpPMETp, BOJBTMETP, CUYETUYUMK OJIEKTPUUECKON DHEPIuu,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIbHBIC AIEKTPONPUOOPHI (TIPUMEPHI), NEKTPUIECKUE MPEAOXPAHUTENH, dIIEKTPOMArHUT,
ANEKTPOABUTaTENb TOCTOSHHOTO TOKA), HWCIONB3YyS 3HAaHUSA O CBOWCTBAaX (U3MUYECKUX SBJICHUA U HeoOXoauMmbie (usmueckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI M0 CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETp, IBUTATEIb BHYTPEHHETO CrOpaHUs, AJIEKTPOCKOIN, pPEOCTaT), COCTABISATH CXEMBI



ANEKTPUUYECKUX IIETICH C TIOCIIEI0BATEIBHBIM U MAPAIICIBHBIM COCIMHEHUEM JJIEMEHTOB, Pa3jinyasi YCIOBHBIE 0003HAUYCHUS SJIEMEHTOB
3JIEKTPUYECKUX LIETIEH;

MPUBOJIUTh NPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPUMEpPax) MPAKTUIECKOTO HCIIOIBb30BaHMS (PU3NUCCKUX 3HAHWNA B MOBCEAHEBHOU
KU3HU JJIs oOecriedeHuss OE30MacCHOCTH TPU OOpalIeHUH C MPUOOpPaMH M TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3J0POBBS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpYKalollel cpee;

OCYIIECTBIISTh MOUCK MH(MOpManuu (QU3UIECKOro cojiepxaHus B VHTepHETe, HA OCHOBE MMECIONIMXCS 3HAHWK M MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HHGOPMAIUIO, KOTOPAas SIBJISIETCS TPOTUBOPEUNBOM UM MOXKET OBITh HEZOCTOBEPHOIA;
WCIOJIb30BaTh TIPU BBHIMOJTHCHUH YUYCOHBIX 3allaHuil HAYYHO-TIONMYJIAPHYIO JUTEpaTypy (HU3UYECKOro COJep)KaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl ceTu WHTepHeT, BIajeTh NMpuEMaMHU KOHCIEKTHUPOBAHUS TEKCTa, mpeoOpa3oBaHUs HH(pOpMALMU U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M KpaTKHE YCTHBIE cooOeHus, 0000mas uHPOpMaLMI0 U3 HECKOJIBKMX HCTOYHUKOB
(U3HYECKOTO COMEPIKAHUS, B TOM YHCIIE MyOIMYHO MPEICTABIATh PE3yAbTaThl MPOCKTHON MM UCCIICOBATEILCKON NEATCILHOCTH, TIPU
3TOM I'PaMOTHO UCIIOJIb30BaTh H3y4EHHBIN MTOHSITHWHBIN armapar Kypca (pU3uKu, COMPOBOKIATh BRICTYIIICHHE MTPE3CHTAIINCH;

IIPY BBIITOJIHCHUN YUEOHBIX MIPOSKTOB M MCCIEAOBAHNN (DU3MYECKHUX MIPOIECCOB PACTIPELNIATh 00s3aHHOCTH B TPYIITIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/lauaMM, CJICIUTH 32 BBIMIOJIHEHUEM IIJIaHa JIEWCTBHI M KOPPEKTHUPOBATH €ro, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN
BKJIAJ] B IEATEIHHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MTPOSBIISI TOTOBHOCTh pa3peiaTh KOHPIUKTHI.

K KOHIY O6y‘IeHI/I$I B 9 kiacce NpEAMCETHBIC PE3YJIbTAThI Ha 0a3oBOM YPOBHE OOJIKHBI OTpaKaThb C(I)OpMPIpOBaHHOCTB y 06yqa101u14xca

YMCHHM:

UCIIOJIb30BaTh MOHSATHS: CHCTEMa OTCYETA, MaTepHallbHas TOYKA, TPAEKTOPHS, OTHOCHUTEIBHOCTH MEXAHMUYECKOTO JBH)KEHUS,
nepopmanus (ympyrasi, IUlacTU4ecKasl), TPEHHE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSKECTH,
a0COMIOTHO TBEPAOE TENO, LEHTP TKECTH TBEPAOTO Tesa, paBHOBECHE, MEXaHHMYECKHE KojeOaHWsl M BOJHBI, 3BYK, MH(Pa3BYK U
yIABTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKajla SJEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPHI
UCITYCKaHUS U MOTJIOIIEH s, anb(da, 6eTa- 1 raMMa-u3ITy4yeHHs, U30TOIIbI, sJIepHasi SJHEPreTHKa,

pasnuyath ABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE [IBUKEHUE, PAaBHOYCKOPEHHOE IPSAMOJIMHEHHOE [BUKEHUE,
CBOOOJHOE MajJieHHE TeJ, PAaBHOMEPHOE JBI)KEHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE Te€J, PEAKTUBHOE JIBUXKEHME, KoiebaTeabHOe
JIBUKEHHE (3aTyXarollMe M BbIHYXKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JIBM)KEHHE, OTpPaXeHHE 3BYKa, MPSAMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHUE U MPEJIOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE OTpaXCHHE CBETa, pa3NioKeHHe OeNoro CBeTa B CHEKTp U
CIIO)KEHHME CIEKTPAJIbHBIX LIBETOB, IUCIEPCHUS CBETA, E€CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIIEKTpa
M3JTy4eHUs1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;
pacrio3HaBaTh NPOSIBICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MHUpE (B TOM yHcie (GU3NYECKHUE SIBICHUS B MPHPOJIE:
IOPUIMBBl U OTJIUBBI, JBUXKEHUE IUIaHeT COJIHEYHOM CHCTeMBbl, PEAKTHBHOE JABMKCHHME J>KUBBIX OPraHHU3MOB, BOCIPHUATHE 3BYKOB



KUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHAMH, 5XO, LIBETa TEJ, ONTHYECKHE SBICHHS B IMPHPOJE, OMOIOTHYECKOE
JeiCTBUE BUAUMOTO, YIbTPA(pHUOIETOBOTO U PEHTTEHOBCKOIO M3JIYYEHHUI, €CTECTBEHHBIH PaJHOAKTUBHBINA (DOH, KOCMUYECKHE TYYH,
palMOAKTUBHOE H3JydeHHE NPUPOAHBIX MHUHEPAJOB, JEHCTBUE PAAMOAKTHBHBIX H3JIYyYEHUH HAa OpPraHM3M 4YeJOBEKa), MpPU 3TOM
NIEePEBOIUTH MPAKTHUECKYIO 3a/1auy B y4€OHYIO, BBIJIEIATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUYECKUX SIBIICHUI;

OIMCBIBATh W3YYEHHBIE CBOMCTBA Tel M (PU3NYECKUE SIBIICHUS, MCIOJIb3Ys (PU3MUYECKHE BEIMYMHBI (CPEeIHSISI U MIHOBEHHAsl CKOPOCTh
Tela IpU HEPaBHOMEPHOM JBMIKEHHM, YCKOPEHHE, NepeMelleHHe, IyTh, YIJIOoBas CKOPOCThb, CUJIa TPEHUs, CWJIa YIPYTOCTH, CHJa
TSDKECTH, YCKOpPEHHE CBOOOJIHOTO TMAJCHUs, BEC Tella, HMMITYJbC Teja, WMIYJIbC CHIJIBI, MEXaHudyeckas paboTa U MOIIHOCTb,
MOTEHLIMAJIbHAs PHEPIUs Tela, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAs SHEPrUsl CHKaTOM NPYKUHbBI, KUHETHYECKAs
SHEpIrus, MOJIHAs MEXaHUYeCKash SHEeprus, Nepuoj M 4acToTa KoseOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb
CBeTa, I0Ka3aTellb MPEJIOMJIEHUS Cpelibl), MPH ONMCAHUM IPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICA HCHOJIb3YEMBIX BEJIMYMH,
0003HaYCHHUS M €IWHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTH (HOPMYJIbI, CBSA3BIBAIOIIME JTAHHYIO (PH3MUECKYI0O BEIWYHHY C JPYTUMHU
BEIIMYMHAMU, CTPOUTH IPaUKH U3Y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PM3MUECKUE SIBICHUS W MPOIECCHI, WCIOIb3ysS 3aKOH COXPAHEHHS SHEPTHH, 3aKOH BCEMHPHOTO
TATOTEHUS, MPUHLUI CYNEPIO3ULHUU CWJI, IPUHLUII OTHOCUTENbHOCTU ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCA,
3aKOHBI OTPAXXECHMS U INPEJIIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUs 3aps0BOTO U MAacCOBOIO YHCEN NMPH SAACPHBIX PEaKLUAX, IPU dTOM
JlaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHHE;

OOBSICHATh (PU3MUECKUE MPOIIECCHl M CBOMCTBA Ted, B TOM YMCJIE M B KOHTEKCTE CUTYallMi NMpPaKTHKOOPHMEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTh OOBSICHEHHE M3 2—3 JIOTMYECKHUX IIaroB ¢ ONOpPOM Ha 2—3 H3y4EHHBIX CBOMCTBA
(bu3NyYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3ajauu (OMUPAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3Ys 3aKOHBI U (POPMYIIBI, CBSA3bIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJOBMS 3a/laydl 3alMChIBaTh KPaTKOE YCJIOBHE, BBISABIISTH HEJOCTAIOLINE WM U30BITOYHBIC JaHHBIE,
BbIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE JUIS PELICHUs, MPOBOJUTH PACYETHI M OLIEHUBATh PEATMCTUYHOCTH IOJIyYEHHOTO
3Ha4YeHUs1 PU3NUYECKOIl BETMUNHBL;

pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOYKHO PELIUTh TP MOMOIIN (PU3NIECKUX METOJIOB, UCIIOJIb3Ysl ONMCAHUE UCCIICI0OBAHUS, BEIEATh
IIPOBEPSIEMOE MPENATIONIOKEHHNE, OLICHUBATh NPaBWIIBHOCTh MOPsAKA MPOBEAECHUS HCCIENI0BAaHUS, JI€1aTh BBIBOJBI, MHTEPIPETUPOBATH
pe3yNbTaThl HAOJIIOIEHNUHN U OIBITOB;

MIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SABICHUNA MM (PU3UUYECKUX CBOMCTB Tel (M3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXPAaHEHHUs DHEPIrHH, 3aBUCUMOCTh Iepuoja KojeOaHWM NPYKMHHOTO MasTHHKA OT MacChl TIpy3a M KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbl MalbIX KoJieOaHUM, MPSAMOIMHEHHOE pacIpOCTpaHEHUE CBETa, pasjioKeHHE Oelloro cBera B CHEKTD,
U3yueHHE CBOWCTB M300pa)XCHUs B IIJIOCKOM 3€pKaje M CBOMCTB HM300pa)KeHHs NpeAMeTa B COOHMparouield JIMH3e, HaOIIoIeHHe



CIUIOIIHBIX W JIMHEWYAThIX CIIEKTPOB H3JIYYEHHS): CAMOCTOSTENBHO COOMpATh YCTaHOBKY M3 HM30BITOYHOTO Habopa 00OpyAOBaHUS,
OIMCBIBATH XOJI OTBITA U €TI0 Pe3yJIbTaThl, (OPMYIHPOBATH BHIBOJIBI,

MPOBOJIUTh NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHUH, ONpEneiss CpeiHee 3HAYeHHE H3MepseMON BelnyuHbl ((OKycHOE
paccrosiHue CoOMparoIeil JTMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEPUTEIBHOTO prubopa);

IMpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEH CI)I/ISI/I‘-ICCKI/IX BCJIMYHMH C HCIIOJB30BAHUCM IIPAMBIX H3MepeHI/Iﬁ (3aBI/ICI/IMOCTB ImyTHu OT
BPEMEHH MPU PABHOYCKOPEHHOM JBIKEHHM O€3 HAa4allbHOM CKOpPOCTH, TMeprojaa KojeOaHWH MATeMaTHYecKOro MasiTHUKA OT JIMHBI
HUTH, 3aBUCHMOCTH YIJla OTPaKEHUS CBETa OT YIJia MaJCHUs M yIiia MPEJOMIICHHS OT YyIJia MaJeHHs): IJIAHUPOBATh HCCIICAOBaHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJYYEHHONW 3aBHCUMOCTH (DU3NYECKUX BEIWYHH B BUJC TaOIUI U
Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHMA,

MPOBOJIUTh KOCBEHHBIC M3MEPCHUs (U3UYECKUX BEIMYUH (CPEIHsIsl CKOPOCTh M YCKOPEHHE Tejla MPH PaBHOYCKOPEHHOM JBYIKCHHH,
YCKOpPEHHE CBOOOJHOTO TMaJeHHsI, KECTKOCTh MPYKUHBI, KOIPQOUIMEHT TPEHHS CKOJILKEHHUsS, MEXaHW4deckas padoTa W MOIIHOCTb,
94acToTa M MepHoj KojeOaHHH MaTeMaTHYECKOTO M MPYKHHHOTO MasTHUKOB, ONTUYECKAas CHJIa COOMpAIOIICH JIMH3bI, PaiOaKTUBHBIN
(GOH): IMIAHMPOBATh M3MEPEHHUs, COOMPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBINOJHATh W3MEPCHUs, CIEoys TMPEIIOKESHHON
HHCTPYKIMH, BBIYHUCIATL 3HAYCHHUC BCJIMYUHBI W AHAJIM3UPOBATH IMOJIYYCHHBIC PC3YJIbTAaThbl C yLIéTOM 3aI[aHHOI>’I IMOrpCHOCTH
U3MEPECHU;

co0IroAaTh MpaBuiia TEXHUKHM 0€30IIaCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

pa3nuuaTh OCHOBHBIC NPU3HAKK HM3YYEHHBIX (H3MYECKHX MOJENel: MaTepHalbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYCUHBIN
MCTOYHHK CBETa, JIy4, TOHKAs JINH3a, IUTAaHETapHasi MOZENh aTOMa, HYKJIOHHAs! MOJIETh aTOMHOTO SIpa;

XapaKTepHU30BaTh MPHHIMIBGI ACHCTBHS M3YYEHHBIX NMPHOOPOB M TEXHWYECKHX YCTPOICTB C OMOPOH Ha WX OMUCAHUS (B TOM YHCIE:
CIIMAOMETP, AaTYUKHU IMOJIOXKCHUSA, paCCTOAHNUA U YCKOPCHUSA, paKE€Ta, 3X0J0T, OUKHU, IICPUCKOII, Q)OToannapaT, OIITHYCCKHUE CBETOBO/JBI,
CIIEKTPOCKOM, JTO3MMETp, Kamepa BuibcoHa), MCHoib3ysl 3HAHHA O CBOMCTBAaX (PM3MYECKUX SIBICHHH M HEOOXOAMMBIC (U3UUECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMBI U CXCMATHUYHBIC PUCYHKU U3YYCHHBIX TCXHHYCCKUX YCTPOI\/'ICTB, HN3MCPUTCIIBHBIX HpI/I60pOB N TEXHOJOI'NMYECCKUX
MIPOIIECCOB MPU PELICHUH Y4E€OHO-IPAKTUUYECKUX 337134, ONTHYECKHE CXEMbl Ui MOCTPOSHHUS M300paKEHWH B IIOCKOM 3€pKalle U
coOuparoiei JuH3E;

NPUBOIUTH TIPUMEPHI (HAXOIUTh MH(OpPMAIUIO O NMpUMepax) MPaKTUUECKOTO HMCIOJIb30BaHHUS (DU3UUECKHX 3HAHUI B MOBCEIHEBHOM
KU3HU 11 o0ecriedeHnss 0€30MacHOCTH TMPH OOpaIIeHWH ¢ MpHOOpaMH M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3J0POBBS U
COOITIOJICHHSI HOPM 3KOJIOTHIECKOTO TIOBEICHHUS B OKPYXKAIOIIIEH Cpejie;

OCYILECTBIATh MOUCK HHOpMauu (U3NYECKOTO coaepkaHus B VIHTepHeTe, caMOCTOSATENbHO (GOpMYyIUpPYs IMOMCKOBBIM 3arpoc,
HAXOJUTh TYTH OIpPENEICHUs JOCTOBEPHOCTH TIONYYeHHOW HWH(GOpMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUW W JIOMOJHUTEIHHBIX
HCTOYHHUKOB;



UCIOJb30BaTh IPH BBINOJHEHUM Y4YeOHBIX 3aJaHUil Hay4yHO-NOMYJISAPHYIO JIUTEpaTypy (U3MUECKOro coiep)KaHus, CIpPaBOYHBIE
MaTepHuaibl, pecypcbl cetu VHTepHeT, BiaaeTh NpuéMaMM KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HMH(GOpMALMM M3 OJHOU
3HAaKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIC NMHCBMEHHbIE M YCTHBIE COOOIEHHS HAa OCHOBE HMH(OpMAIMM M3 HECKOJIBKHUX HCTOYHHKOB (PU3MUECKOTrO
CoZiepKaHus, NMyOJMYHO NPEICTABIATh PE3yJbTaThl NPOCKTHONH WM HWCCIEAOBATENbCKOW NEATENbHOCTH, NPH 3TOM TPAMOTHO
UCIOJIb30BATh N3YUYEHHBIN NOHATUIHBIN anmapar n3y4aeMoro paszaena GU3UKd U COIMPOBOXKAATh BHICTYIJICHHUE MPE3CHTAIEN ¢ yIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 dOu3nyeckne BEIMINHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
i g https://m.edsoo.ru/7f416194
Hroro nio pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHu4ecKoe JBHKEHHE 3
A https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBnenus: TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHBI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
RARIHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBblIe iBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa O pUpoE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenune
TEeMIIepaTypbl IPU MOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U IaTUMKa
Temrneparypsl"”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTtBeHHOHAYUYHBINH METOJ
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIei

VYpok-uccnenosanue "lIposepka
TUIIOTE3BI: AAJBHOCTD MONETA MIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BRICOTA ITycKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE bubmmnorexa [IOK
A He meKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanndeckoe OBIKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EQUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorera [IOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK NpHUYHHA bubmmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHUS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchbl bubnmoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud o reme "IL1oTHOCTE

bubmuorexa [JOK

18 BemecTa" https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Pemnienue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna TsokecTu"
3 Cuia TshDKeCTH Ha APYTHX IJIaHeTaX. bubnunoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHne AByX CHJI, HalpaBJICHHBIX
26 10 OJTHOM Hiﬂii)ﬁ. ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHO€elicTBYIOIIIASA CHIT
7 Pemenue 3aigau mo reme
"PaBHonelicTByrOMmas cuin"
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas padota «/3yuenue bubmuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONpPUKACAFOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIBI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no temam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunbi»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBiaeHUs TBEPABIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U I;aBaMH. 3akoH bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaqa mo teme «J/laBnenue B bubmuorexa [JOK
’KHMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOlmarommmecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACcOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIIHOM
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(hepHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe 1aBiieHne
BO3IYX TMOC()EPHOE JaBICHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOro TaBICHUS. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBICOTB(II)HI:I OBHEM bubnworexa LIOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud nmo reme
"ATmocdepHoe naBieHue"
JleficTBUE KUJKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmoreia LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITATKUBAIOIIEH CUJIBI, bu6mmorexa [IOK

JENCTBYIOIIEH Ha TEJO, HOTPY>KEHHOE
B KUAJIKOCTbY

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPyKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
onpesereHue e€ rpy30mno LEMHOCTH"

Pemenue 3ana4 no remam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIleHnE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

Mexanunueckas pabota

Momntaocts. EquHUIEI MONITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cui Ha peiuare

KonTponbnas pabora no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBHbIii ypok. Pabora ¢ Tekctamu
o TeMe «/laBnenue TBEPABIX Te,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabota
«HccrenoBanue ycloBHil paBHOBECHSI
pbIyaray

Pemenue 3a1a4 no TeMe «Y CI0BUS
paBHOBECHsI pblYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutnmenT mone3noro neicTBus
MexanusMa. Jlabopatopnast pabora
«M3mepenne KIIJI HakOHHOM
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
MotmtHocTh, KIT/1"

MexaHnueckast PHEpTHsl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

65

YPOK-3KCIIEPUMEHT MO TEME
"OKCIIEpUMEHTAJIBHOE OINPEACIICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIUAJIbHON SHEPTUH NPU
CKATBIBAaHUHM Te€Ja IO HAKJIOHHOU
MJI0CKOCTH"

66

67

KonTponbnas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

PesepBHelIit ypok. Pabora ¢ TekcTamu

bubmuoreka [JOK




o TeMme "Mexannueckoe IBuKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Padora. MOLIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10O 63 12

[NPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHne U CKaThe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OaaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tena
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1;en VnenvHas bubmmorexa [IOK

P ghda https://m.edsoo.ru/ff0a71d2
TETUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenrHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurares.
TertoBeIe ABUTATEIN U 3aIIATA
OKpY>Karollen cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TeroBEle saBieHnuA. I3MeHeHne
arperatHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu 3nexkTpuueckux 3apsiioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHukmn bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaslIax, bubmuorexa [JOK
JKUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘yJII/II;)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa /115 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IIOCJIEAOBATEIIBHOM COEAUHEHNUN IBYX https://m.edsoo.ru/ff0aaa5S8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajuieIbHOM CO€IMHEHUU
pe3ucTopon"

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II:/IOH_I}I;OCTI/I :—)JIeKTpI/IquI(oro Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJCHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 . "
MOJIEU MTOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoOe 1ojie. MarHuTHoOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsKeHHBIE TEIA U UX Bubmorexa ITOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOSTHHBII
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKne 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3aumoiercTBus. [locTOsTHHBIN
anekTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTHoe nose
NEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyeHue neiicTBUSI MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHCcTpynpoBaHue 1 U3y4eHHE
paloThI neKkTpoaBurarTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DNEeKTPOCTaHIIUHU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIeKTpUYECKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEKTpUUCCKHE U MAaTHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHrlit ypok. Pabota ¢ TekcTamu |
1o TeMe "MarHuTHbIC sIBJICHHS"
OBILIEE KOJIMYECTBO YACOB I1O 68 1455

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CcKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

okpyxxHOCTH. [Iepnosa u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yxa https://m.edsof)_.lru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas padora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crra Tperis https://m.edsoc]fru/fanf738
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(purmenTa TpeHUs CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cua TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSDKECTH U 3aKOH BCEMUPHOI'O bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSTOTCHUS
)5 [TepBast kocMuyeckasi CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuanbHOM TOUKH.
AOGCOIIFOTHO TBEPIOE TEIIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpIOTO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuinsl. LenTp TspKECTH
PaBHOBecue mMaTepraibHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuinsl. LeHnTp TspKEecTH
)3 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cunbl. LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMme "MexaHndecKkoe IBMKEHHE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTponbhas pabora no teme
30 "MexaHnndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzanmopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoreka [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMe "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnnorexa [JOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsocL).Iru/ffObOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas padora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuil ¥ NPy>KUHHBIA

MassTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
PY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH NIEpHOa KoJieOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2 1fe

51

VYpok-uccnenosanue "HabmroneHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoeOaHus ¥ BOJTHBI"

KonTponbnas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI cCOXpaHEeHMs. MexaHuueckue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
. bubnuoreka [{OK
61 CxopocTts cBeta. BonHoBBIE cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsmonuneitHoe
bubnunorexa LIOK
62 pacnpocTpaHeHUEe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3aK0H bubnuoteka [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ff0b3aea

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO ngﬁ;ﬁfj;;?ﬁ}ﬁfomcsc
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yIJia MaJIeHUus Ha
rpanuiie "Bo3nyx-cTekno""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKECHMUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckas cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHu B TMH3AX bubmmorera [OK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmorexa HOK
L — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurs 3penue"
Pa3noxxeHue 6enoro ceera B CEKT.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTP U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX bubmmorexa [TOK
P H pes p https://m.edsoo.ru/ffO0cOe2a
HAOJIIOACHNH Yepe3 BETOBhIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 atomoM. KBauTel. JInneiuaTeie bubmmorexa [IOK
' ) https://m.edsoo.ru/ff0c144c
CIICKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BUBI brbmmorexa [TOK
g A https://m.edsoo.ru/ff0c1672
Crtpoenue aTomHOro sipa. Hykinonnas bubmuoreka [IOK
82
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoakTiBHBIE IPEBpAIICHHUS. bubmuorexa [IOK
H3oTtomsr https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PanuoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx momypacnana
VYpok-koH(pepenuus "PagunoakTuBHbIE
P Gep bubnuoreka [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXPaHEHHUs 3apsAJ0BOI0 U MacCOBOIO bubmmorexa [JOK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amau no reme "SnepHeie
peakuuun"

90 Peakuuu cunTes3a u nenenusd saep. bubnnorexa [JOK
Ucrounnku sueprun CosnHua u 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenuus "Anepunas

91 sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmmnoreka HOK
ONEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBieHUS"

KonTponbHas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsie siBieHus"
[ToBTOpenue, 0600IIEHNE.

94 JlaGoparopHblie pabOTHI IO KypC brbmorexa [OK
" patop . p \ ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o600menue. Pemenue

95 ACYETHBIX M KaYECTBEHHBIX 3a/a4 10 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBsie MpoLEecChl

96 [ToBTOpenue, o6o6menue. Pemenue bubnmoreka [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx agBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX M Ka4ECTBEHHBIX 3aa4 110 hitps://m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, obo0mIEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHne. Pabora ¢
101 TeKCTaII:/II/I 10 TEME 'L'HCBCTOBBIC 1 bubnmorera OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamH 110 TeMme "KBanToBas u 1
sanepHas gusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




IMPOBEPSIEMBIE ITIPEIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

7 KIIACC
Kon N .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
MPOBEPHEMOTO 001ero ooOpazoBaHus
pe3yJbTara
1.1 UCIOJIb30BaTh U3YUYEHHBIC TOHATHS
- pa3nuyath SBJICHUSA MO OMUCAHUIO MX XapaKTEPHBIX CBOWMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
' ¢busnveckoe sBICHUE
pacro3HaBaTh MPOSBICHWE HM3YYCHHBIX (PU3UYECKUX SIBICHHH B OKPYXAIOIIEM MHpE, B TOM 4HuCiIe (U3NIECKHE
1.3 SIBJICHUSI B MIPUPOJIE, IIPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B yUeOHYIO, BBIACIATh CYILIECTBEHHbIE CBOMCTBA
(npu3HaKM) PpU3NUECKUX SBICHUN
ONMCHIBATh M3yYEHHBIE CBOMCTBA TN M (U3NYECKUE SIBICHMSI, UCIOJB3Ys (PU3NYECKUE BEJIUYUHBI, MPU ONHUCAHUU
14 MPaBWJIBHO TPaKTOBaTh (PU3MUECKHI CMBICT HCIOJB3YEeMBIX BENUYHH, WX OOO3HAYCHHS] U €IUHUIBI (U3UUYECKUX
' BEJIMYMH, HAXOAUTHb (DOPMYIbI, CBSI3BIBAIOLINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BETUYHH
15 XapaKTepu30BaTh CBOICTBA Tel, (U3NYECKUE SBJICHUS U MPOIECCHI, UCTIONb3Ys N3YUYE€HHbIE 3aKOHBI, IIPU 3TOM J1aBaTh
' CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMIUCBIBATH €0 MaTEMAaTUYECKOE BhIpaKEHNE
OOBSICHATH (hPU3NYECKHE SBICHMS, MPOLECCHl M CBOMCTBA TeJ, B TOM YHUCJIE€ MU B KOHTEKCTE CUTyallUd MPaKTHUKO-
P OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTh OObscHeHue u3z 1 — 2
' JIOTUYECKUX IIaroB ¢ Omopoil Ha 1 — 2 W3YyYEHHBIX CBOMCTBa (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH
1.7 pemarh pacuéTHbIe 3a7a4 B 1 — 2 IEHCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONTNE (DU3NICCKHE BETUUUHBI:




Ha OCHOBC aHAJIM3a YCJIOBHUI 3a/la4y 3allUCbIBATh KPATKOC YCJIOBUC, ITOACTABIIATD (1)I/I3I/I‘-IGCKI/IC BCJIMYMHEI B q)OpMy.HBI
u IMPOBOAUTH paC‘-IéTBI, HaxXOJUTb CIPaBOYHBLIC JAaHHBIC, HCOGXOZ[I/IMBIG il pelICHUA 3a/4ad, OLCHUBATH

PEATUCTUYHOCTH OTYyYEeHHOU (PU3UUYECKOI BEIMYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS
BBIJICJISITH MPOBEPSIEMOE MPEANON0KEeHUE (THMOTe3y), pas3jidyaTh M WHTEPIPETHPOBATH IOJIYYCHHBIM pPE3yJbTar,

HaxoauTb OIINOKHU B X0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pe3yjibTaTaM

1.9

MPOBOANUTH OMBITHI MO HAOMIOACHUI0 (DU3MUECKUX SIBICHUNM WM (U3HUECKUX CBOWCTB Tel: (OpMYyIHpOBaTh
MIPOBEPsIEMBIC TIPEIIOIOKCHHSI, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO 000pYIOBaHUS, 3alIUChIBATH XOJI OIBITA H

(bopMyIHpOBaTh BHIBOJIBI

1.10

1.11

BBIIIOJIHATE HPAMBIC U3MCPCHHUA C HCIIOJIb30BAHHMEM aHAJIOTOBBIX H I_II/I(i)pOBHX HpI/I60pOB, 3allMChIBaTh ITOKa3aHHA

prOOPOB ¢ YIETOM 3aaHHON a0COTFOTHOW MOTPEITHOCTH U3MEPEHUI

MIPOBOAUTH MCCIEI0BAaHUE 3aBHUCHUMOCTH OJHOW (DU3MUECKOM BEIMYMHBI OT APYroil C MCIOIb30BAaHUEM MPSIMBIX
M3MEpEeHUH, y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOT'O UCCIIEOBAaHUs, COOMpaTh YCTAHOBKY U BBINOJIHATh U3MEPEHNUS,
cleysl MPeAoKEeHHOMY IUIaHy, (PMKCUpPOBAaTh PE3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTH (PU3NYECKHUX BEIMYUH B BHJIE

MMPEAJIOKCHHBIX Ta6J'II/II_[ u l"pa(pI/IKOB, ACJIaTh BbIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOAWUTE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHH, CICOYyS HpGJIJIO)KeHHOﬁ HWHCTPYKIWUHU: IIPU BBINIOJIHCHUHN

I/I3MepeHHI>'I CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOM BETMYHUHBI

1.13

co0Jr01aTh MpaBUiIa TEXHUKK O€30MaCHOCTH MU paboTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM

1.14

yKa3bplBaTh MPHUHLUIBI JEHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTE€pU30BaTh HPUHIUIBI JACHCTBUSL
W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO HMX ONHCAHMS, MCIONb3ysd 3HAHUS O CBOMCTBax

(bI/ISI/ILIeCKI/IX SIBJICHUH U HeO6XO,Z[I/IMBIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBbI 1 3aKOHOMCPHOCTH

1.15

MIPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O MPUMEpax) MPAKTUIECKOTO MCIOIb30BaHUs (PU3MUECKUX 3HAHHUH B
MOBCETHEBHOW JKM3HU Il oOOecredeHusl Oe30MmacHOCTH TIpH  OOpalieHuu ¢ NpudopaMH W TEXHUUYECKHUMH

YCTPONCTBaMHU, COXPAaHEHHUS 37I0POBbS U COOIOACHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee




OCYHICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(i)OpMaI_II/II/I B CCTU I/IHTepHCT B COOTBCTCTBUM C 3aJaHHBIM IIOMCKOBBIM

1.16 3alpoCcoM, Ha OCHOBE MMEIOIIMXCS 3HAHUHM U MyTEM CpaBHEHUS PA3IMYHBIX MCTOYHHUKOB BBLACTATH MH(POPMALHIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM HIIM MOXKET ObITh HEJOCTOBEPHOM
UCIOJb30BaTh NP BBINOJHEHUHM Y4YeOHBIX 33aJaHMH HAyYHOIOMYJISAPHYIO JINTEPaTypy (PU3HUECKOro cojep:KaHus,
1.17 CIpaBOYHBIE MaTEepHAJIbI, pECYPChl ceTu MIHTepHeT, BIaaeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
uHpOpMalUU U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
co3/laBaTb COOCTBEHHbIE KpAaTKHE NMHCbMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMAaLUU
18 (bu3NYIeCKOTO ComepKaHMs, B TOM YHWCIE IYOJMYHO JeNaTh KpaTKue COOOIICHHs O pPe3ysbTaTax MPOEKTOB MU
' y4eOHBIX HCCIEIOBaHUN, MPU 3TOM I'PAaMOTHO HCIOJIb30BATh H3YyYEHHBIH MOHATUHHBIA anmapar Kypca (U3HKH,
CONPOBOXKATh BBICTYIUICHUE IIPE3CHTALMEN
IIPU BBITIOJTHEHUH y4eOHBIX MPOEKTOB M HCCIEIOBAHUI pacHpenesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHU C
1.19 MIOCTaBJIEHHBIMU 3aJlauyaMH, CJIEJUTh 3a BBIIIOJIHEHUEM IIJIaHa JIEHCTBUH, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
JEeATEIbHOCTD TPYIIIBI, BEICTPANBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOIINX
8 KJIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHOIM NPOrpaMMbl OCHOBHOI'O 00111ero
NpoBepsieMoro oGpasopanus
pe3yJbTara
1.1 HCIIOJIB30BATh MTOHATHUSA
15 paznuaTh SBJICHHUS IO ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
' ¢buznyeckoe sBICHUE
pacro3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NUYECKUX SIBIICHUH B OKPY’KAIOLIEM MUpE, B TOM Yuciie (U3NYECKUE SBICHUS
1.3 B MPUPOJIE, IIPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B Y4€OHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKN)

(bU3HYECKUX SIBICHUN




1.4

1.5

OIHCHIBATh M3YYCHHBIC CBOWCTBA Tel U (U3MUECKUE SIBICHUS, MCIONB3ysd (DU3MUECKHUE BEIWYUHBI, TPU ONUCAHUH
MPABIWJIBHO TPAKTOBATH (PU3NYCCKUIN CMBICI UCIIOJIb3YEMbIX BEIMYMH, 0003HAUCHUS U CIUHUIBI (U3UUECKUX BEITHYUH,
HaXOJIUTh (OPMYJIbl, CBA3BIBAIOIIME MAHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMHU BEJIMYMHAMHU, CTPOUTH TpaUKu

HU3YUCHHBIX 3aBHCHMOCTEH (I)I/I3I/I‘-IGCKI/IX BCJIMYHH

XapaKTCPU30BaTh CBOMCTBA TCI, (I)I/ISI/I‘-IGCKI/IC SIBJICHUS W MPOLECChI, UCIOJBb3Yyd N3YUYCHHBIC 3aKOHLI, ITPU 3TOM JaBaThb

CJIOBCCHYHO (1)OpMy.TII/Ip0BKy 3aKOHa " 3allMCbIBATh €TI0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

O0OBACHATH (1)I/ISI/I‘ICCKI/IG npouecCol H CBOMCTBa TCJII, B TOM YHCIC H B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTECpa: BbIABIIATL NPUIMHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bsAcHeHHE U3 1 — 2 JOTMYECKUX

mraroB C IIOMOIIIBIO 1-2 HU3YUYCHHBIX CBOICTBa (1)I/I3I/I‘ICCKI/IX HBJIeHI/Iﬁ, (1)I/ISI/I‘I€CKI/IX 3daKOHa HUJIKM 3aKOHOMCEPHOCTH

1.7

1.8

1.9

peuIaThb paC‘léTHLIC 3aJa4u B 2-3 ﬂeﬁCTBHH, HCIIOJIb3YS 3aKOHbI U (I)OpMy.]'ILI, CBA3BIBAIOIIHNEC (1)I/I3I/I‘IGCKI/IC BCIINYUHBI:
Ha OCHOBC aHaJIM3a YCJIOBHA 3aJa4d 3allMCbIBaThb KPAaTKOC YCJIOBHUC, BBIABJIIATL HCAOCTATOK OAHHBIX JIA PCIICHHA
3aga4u, BLIGI/IpaTB 3aKOHbI H Q)OpMyJ'IBI, HCO6XO,Z[I/IMBIC oI e€ peuiceHusd, MNpOBOAUTH paC‘léTH U CpaBHUBATH

IMOJIYYCHHOC 3HAUYCHUC (1)I/ISI/I‘~IGCKOI\/JI BCJIMYUHBI C U3BECTHBIMHU JaHHBIMU

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPH TMOMOIIA (PU3NUYECKHUX METOJ0B, HCIOJB3Ys OINMHUCAHHE
HCCIIEIOBAHUS, BBIICIATH IMPOBEPSIEMOE IPEAIOIOKEHUE, OLEHUBATh IPABWIBHOCTh IIOPSAKA IPOBEICHUSA
WCCIIEIOBAHUS, J€IATh BHIBOIbI

MPOBOANUTH OMBITHI TO HAOMIOAEHHUIO (PU3UYECKUX SBICHWA WM (U3NYECKUX CBOMCTB Ten: (opMynupoBarth
MPOBEPSIEMBIEC TIPEITOIOKEHUS, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO OOOpYIOBaHUS, OMUCHIBATH XOJ OIBITA U

q)OpMy.TII/IpOBaTL BBIBOJbI

1.10

1.11

BBINOJIHATE TIPSMBbIE M3MEPEHHs] C HCIOJIb30BAHHMEM aHAJIOTOBBIX NMPHOOPOB M AATYMKOB (DU3MUYECKUX BEIWYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3a/1aHHOI a0COIIOTHOIN MOTPEUTHOCTH

MPOBOJIUTH HKCCIICIOBAHNWE 3aBUCHMOCTH OJHOW (DU3UYECKON BETUYMHBI OT APYTOHM C HCIOIB30BAHUEM TPSIMBIX
M3MEPEHUI: TUIaHUPOBAaTh MCCIIEOBAHUE, COOMPATh YCTaHOBKY M BBIIOJHATH M3MEPEHHS, CIEAYys MPeI0KEHHOMY

IIaHy, (UKCHPOBATh pPE3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJE TaOMUI] M TpadUKOB, JeNaTh BHIBOJBI IO




pe3yJibTaTaM HCCIIeA0BaHUs

1.12

1.13

1.14

IIPOBOANTE KOCBCHHBLIC U3MEPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYMH: IJIAaHUPOBATh U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIBHYIO

YCTAaHOBKY, CIICOAYA HpeﬂHO)KeHHOﬁ HWHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUC BEJIMYHNHBI
co0JII0IaTh MpaBHiIa TEXHUKHU OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS U3yYCHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHUCAHUS,

HCIIOJIb3YA 3HAHUA O CBOMCTBax (bHSI/I‘ICCKI/IX SIBIICHUH U H606XO,I[I/IMI>IG (I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IMMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pLI o CX€MaM U CXEMAaTUYHbIM PHUCYHKaAM,
COCTaBJIAATb CXCMbI JJICKTPUICCKUX HGHCfI C IOCJICAOBATCIIbHBIM M MApalJICJIbHBIM COCAMHCHUCM 3JICMCHTOB, pa3jindas

YCJIOBHBIC 0003HaYEHH PJIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

MPUBOJIUTH NMPUMEPHI (HAXOAUTh WHGOPMAIIMIO O TMPHUMEpax) MPAKTUYECKOTO MCIONIb30BaHUSI (PU3NYECKUX 3HAHUU B
MTOBCETHEBHOM JKMU3HU /7151 oOecriedueHus: 0€30IacHOCTH IpU O0paIIeHuH ¢ TPUOOpaMH U TEXHHYECKUMH YCTPOHCTBAMH,

COXPAHCHUS 300POBbA U CO6JHO,Z[GHI/IH HOPM 5KOJIOTUYCCKOT'O ITOBECACHHUS B Opr)KaIOH.Ieﬁ cpeac

1.17

1.18

1.19

OCYIIECTBIISITh TTOUCK MHGOpMAIMU (PU3NYECKOTO colepkaHusi B ceTH MHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUU U
MyTéM CpaBHEHMs JOTOJHUTEIBHBIX MCTOUYHUKOB BBIIEIATH MH(OpPMAIIHMIO, KOTOpasi SBISETCS MPOTHBOPEUYMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

WCIIOJIb30BaTh IPHU BBIMOJIHEHUH YYE€OHBIX 3aJlaHUN HAyYHO-NOMYJSPHYIO JUTEPaTypy (U3NUECKOTO COJepKaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTd VHTepHeT; BlajeTh MpuéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs

“H(pOpMaIUK U3 OJTHON 3HAKOBOU CUCTEMBI B JAPYTYIO

co371aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpPAaTKHE YCTHBIC COOOIIEeHHs, 00001mas uH(OpPMAIMI0 M3 HECKOJIBKUX
HMCTOYHUKOB (PU3UYECKOTO COACpkKAHHS, B TOM 4YHCIE MYyOJMYHO MPENCTaBIATh pPE3yAbTaThl MPOCKTHOW WU
HCCIIE0BATENIbCKOW JIeATeTbHOCTH, MPHU 3TOM TPAMOTHO HCIIOIB30BATh W3Y4YEHHBIN TMOHATHUMHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COMMPOBOKAATH BBICTYIIJICHUC npe3eHTau1/IeI71

1.20

IIPU BBIMOJIHEHUH YUYEOHBIX IPOCKTOB U MCCIETOBAHUN (PU3NUECKUX MPOLIECCOB paCHpeAesTh O0SI3aHHOCTH B IPYIIIE B

COOTBCTCTBHUH C IIOCTAaBJICHHBIMH 3adadaMH, CICIUTH 3a BBIIIOJJHCHHEM IIJIaHA HCﬁCTBHﬁ H KOPPEKTHUPOBATH €TO,




aJICKBaTHO  OLICHUBAThb COOCTBEHHBII BKJIax B JACATCIBHOCTb  I'PYIIbI, BbICTPAMBAT KOMMYHUKATUBHOC

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD Pa3peraTh KOH(IUKTHI

9 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO
HPOBEPIEMOTO 00111er0 00pa3oBaHuA
pe3yJibTaTa
1.1 UCIIOJIb30BATh U3YYCHHbIC TIOHATHS
- pa3nuyarh SBICHUS IO ONMCAHHWIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
' ¢dusnuecKoe sBICHUE
pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUH B OKPY)KAIOIIEM MHpE, B TOM 4YHCIE (U3UYECKHE
1.3 SIBJICHHSI B TIPUPOJIE, TIPH ATOM MEPEBOIUTH MPAKTUIECKYIO 3324y B YU€OHYIO, BBIJICNIATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKy) PU3NYECKUX SBICHUN
OIMCHIBATh U3YYCHHbIE CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, MCIIONb3Ys (PU3NUECKUE BEIWYMHBI, IPH ONMUCAHUU
14 MPaBUJIBHO TPAKTOBAaTh (DU3MUYECKUI CMBICI HCIIOJIB3YEMbIX BEIWYMH, O0O3HAYCHUS W EAWHUIBI (PH3HMUECKUX
' BEJIMYMH, HaXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEJIMYMHY C JIPYITMMHU BEJIMYMHAMM, CTPOUTH
rpaduKy H3yYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITMUNH
s XapaKTepu30BaTh CBOMCTBA Tell, (PM3WUYECCKHE SIBICHUS W TPOIECCHI, UCIIONB3Yysl M3YYCHHBIC 3aKOHBI, TIPH STOM
' JlaBaTh CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aHMCHIBATh €0 MAaTEMaTHYECKOE BhIpaKEHHUE
OOBSICHATh (U3MYECKHE IMPOLECChl M CBOMCTBA Tel, B TOM YHCIE€ W B KOHTEKCTE€ CHUTYaIlMil MNPaKTHKO-
L6 OPHEHTUPOBAHHOTO XapakKTepa: BBIABIATh MPUYMHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH OOBsicHEHWe W3 2 — 3
' JIOTHYECKUX IIIaroB C IMOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBA (PM3WYECKHUX SIBICHHH, (PU3UUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH




1.7

1.8

1.9

1.10

1.11

pemath pacu€THbIe 3a1aud (ONMUpAIOLIMEecs HAa CUCTEMY M3 2 — 3 ypaBHEHMI), UCHOJB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJOBUS 3aJaud 3alUCHIBATh KpPaTKOE YCIOBHE,
BBISIBJIATh HEOCTAIOLIME WM W30BITOYHBIE JIaHHbIC, BHIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul PELICHMS,

IMpOBOAUTD paC‘IéTbI 1 OCHHUBATH PCAJIMCTUYIHOCTD IMMOJTYYCHHOI'O 3HAYCHHA (1)I/I3I/I‘ICCKOI71 BCJIMYHHBI

pacrno3HaBaTb HpOGJIGMBI, KOTOPBIC MOXHO pPCHINTL IIPpHA ITOMOIIA (bn3nqecmx MCTOIAOB, HCIIOJIB3Yyd OIIMCAHUC
HUCCIICAOBAHWA, BbIICIATL IIPOBEPACMOC IIPCAIIOJIOKCHHUEC, OLCHHMBATHL IIPABUJIIBHOCTL IIOPAAKA IIPOBCACHUS

HCCJICAO0BaHMsA, ACIaTh BbIBOAbI, MHTCPIIPECTUPOBATE PE3YJIbTATHL Ha6JIIOZ[eHI/H>’I U OIIBITOB

MPOBOJIUTH ONBITHl 10 HAONIONEHUIO (PH3MUECKUX SBICHUNA WM (U3UYECKUX CBOMCTB TEII: CAMOCTOSITEIBHO
coOupaTh YCTAaHOBKY M3 H30BITOUHOrOo Habopa 0OOpYyJOBaHHUsS, OMNMCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,

(hopMyIIMPOBATh BBEIBOJIBI

MIPOBOMTH NMPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPCHHIA, OTIPEICIISS CPEIHEE 3HAYCHUE H3MEPSIEMON BEITUIHHBI
(poxycHoe paccrossHuE coOuparomieil JTHH3BI), OOOCHOBBIBATH BBIOOpP croco0a H3MEpeHUs (M3MEPUTETHHOTO
npudopa)

HpOBOI[I/ITI) HUCCIICOIOBAHUC 3aBI/ICI/IMOCT€I\/JI (1)H31/I‘IGCKI/IX BCJIMYMH C MHMCIIOJIB30BAHUCM prIMI)IX H3MepeHHI>i:
TUIAHUPOBATh HCCIEOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3YNbTAThl IOJYYEHHOMN

3aBUCHUMOCTH (1)I/ISI/ILI€CKI/IX BCJIMYHH B BUJIC Ta6J'II/IIII/I Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHHUA
IIpOBOAUTD KOCBCHHBIC HU3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCINYHNH: IJIaHUPOBATb HU3MCPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIIOJHAThL HU3MCEPCHUA, CICAYA npe)momeHHoﬁ HUHCTPYKIHMHU, BBIYUCIIATH

3HAYCHUC BCIIMYUHLI U aHAJIM3UPOBATH MOJYUYCHHLBIC PE3YJIbTATHI C y‘-IéTOM 3aJJaHHOM MOrpeIIHOCTHU I/I3MepeHI/Iﬁ

1.13

co0uro1aTh MpaBuiIa TEXHUKU OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaAHUEM

1.14

1.15

pa3jindaTb OCHOBHLIC TPU3HAKU U3YYCHHBIX (I)I/I3I/I‘-IGCKI/IX MOJETIeH: MaTcpHraJibHad TOYKaA, a0COJIIOTHO TBép,Z[OC TECIIO,

TOYCYHBIN UCTOYHHUK CB€Ta, JIy4, TOHKad JIMH3a, INTaHCTapHaA MOJCJIb aTOMa, HYKJIOHHAA MOJICJIb aTOMHOTI'O gApa

XapaKTepU30BaTh MPHUHLMUIBI JEHCTBHS H3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOWCTB C OMOPOH Ha HX

OIMUCaHUs, UCITOJIb3Ys 3HAHUA O CBOMCTBaX (1)I/IBI/ILIGCKI/IX SIBIICHUN U HCOGXOI[I/IMBIG (I)I/I3I/I‘-IGCKI/I€ 3aKOHOMCPHOCTHU




1.16

UCIIOJIB30BATh CXEMbI U CXEMaTHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX PUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB MPHU PEIICHHH Y4eOHO-IPAKTUYECKUX 337ad, ONTHYECKHE CXEMBI JJISi MOCTPOCHUS

M300paKeHU B IJIOCKOM 3epKajie U coOUparouieil TuH3e

1.17

MIPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(POPMALIHIO O IPUMEPax) MPAKTUYECKOTO UCIIONb30BaHUS (PU3NUECKUX 3HAHUI B
MOBCETHEBHON KHM3HM JUIsI oOecredeHus: Oe30MacHOCTH MpHU OOpalleHuH C OpudopaMu U TEXHUYECKHMHU

YCTpOﬁCTBaMH, COXpaHCHUA 310POBbA U CO6J'IIOI[CHI/IH HOPM 3KOJIOIT'HYCCKOI'O ITOBCACHUS B Oprmammeﬁ cpeac

1.18

OCYIIECTBIATh MOUCK MH(pOpMaK (PU3MUECKOTO COJEp:KaHUs B ceTH VHTEepHET, caMOCTOATEIbHO (HOpMYIHUpYs
MMOVICKOBBI 3aIllpoC, HAXOJWUTh WYTH OIpPEACNICHUs JOCTOBEPHOCTH TMOJyUYeHHOW WH(OpMAaUM HA OCHOBE

HUMCIOIIUXCA 3HAHWUH U JOIMOJIHMUTCIIBHBIX KCTOYHHUKOB

1.19

UCIOJIb30BaTh MIPU BBHINOJIHEHUU Yy4eOHBIX 3aJJaHUN HAy4YHO-IOMYJSPHYIO JIUTEPATypy (pU3HUEcKOro coaepkaHus,
CIpPaBOYHBIE MaTepHalbl, pecypcel cetu HTepHeT; BiageTs nNpuéMamMu KOHCIEKTUPOBAHUS  TEKCTA,

npeoOpa3oBanus WH(OPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

co3JlaBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIMK U3 HECKOJIBKUX UCTOYHHKOB
¢u3nuecKoro coaepxaHus, MyOJUYHO TPEACTABIATH pPE3yabTaTbl IPOEKTHOM WM  HCCIEeI0BaTEeNIbCKON
JesITeIbHOCTH, TIPH 3TOM I'PAaMOTHO HCII0JIb30BaTh U3YUEHHBIN MOHATUIHBIN anmapaTr u3y4yaemoro paszaeina Gu3nKu

U COTIPOBOYXAATh BBICTYIUICHHUE MTpe3eHTAlMEN ¢ YYETOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB

IIpHU BBIITOJIHCHUH y‘Ie6HHX IIPOCKTOB U I/ICCJ'Ie,I[OBaHI/Iﬁ (I)I/I3I/I‘-ICCKI/IX MpoueccoB pacupeCaAciIATb 0053aHHOCTH B
rpymmn€ B COOTBETCTBHM C TIIOCTABJICHHBIMH 3aJadaMH, CJICIUTb 3a BBIIIOJHCHHEM IlJIaHa )IefICTBI/Iﬁ u
KOPPCKTHPOBATH €TI0, aJCKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaax B [JCATCIBHOCTL TPYIIIIbI, BBICTPAWBATDH

KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHe, IMPOSABJIAA TOTOBHOCTH pa3peiiaThb KOH(i)J'II/IKTI)I




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon
Kon aniemenTa IIpoBepsiemblie 3JIeMEHTHI COJleP:KAHUS
pasziena
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
®usuka — Hayka o mpupoje. SBineHus npuponabl. dOusnueckue SBICHUS: MEXaHUYECKUE, TEIIOBBIC,
H 3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
Ouznyeckue BenuuyuHBL. I3Mmepenue ¢usnueckux BennuuH. Dusmueckue npubdopsl. IlorpemrHocts
h2 u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EcrtecTBeHHOHayuyHBIi METOJ IMO3HAHMA: HAOJIIOAEHME, MOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBM)KEHUE
1 = TUIOTE3, IKCIEPUMEHT 0 TPOBEPKE TUIIOTE3, OObSICHEHHE HAOII0JaeMOTO SIBIICHUS
1.4 Onucanue Gpu3nUeCKUX ABJICHUHN C TOMOIIBIO MOJIeNEi
[IpakTuueckue padbOTHI:
H#HHPar#HH#113mepenne paccTosTHUM.
1.5 ###Part##13mepenue 00bEMa KUIKOCTH U TBEPIOTO TETA.
#HHPar#H#Onpenenenue pa3MepoB MaJIbIX TEL.
#H##Par#H#113mepenne TemnepaTypsl IPU MOMOIIH KHIKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIIEPATYpPbI
INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BELIECTBA
51 ###Par###CTpoeHne BemecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
' CTPOEHHE BEILIECTBA
2 ###Par###/|Bokenne yactun BemiectBa. CBA3b CKOPOCTH JIBMDKEHHMS YacTHUI[ C TEMIEPATYpOM.
22 BpoyHnoBckoe nBuxkenue, mupdysus
2.3 B3anmopeiicTBre YacTUIl BEIIECTBA: MPUTSKEHUE U OTTATIKUBAHUE
24 #HH#Par#Hf#ArperaTHple  COCTOSIHUSL ~ BEIIECTBA:  CTPOEHUE  Tra3oB, JKUJIKOCTEM M TBEPHBIX




(xpucTauIMUeCcKuX ) Tel. B3auMocBA3b MeX1y CBOMCTBAMH BELIECTB B Pa3HbIX arperaTHbIX COCTOSHUAX U

HUX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTrueckue pabOTHI:
Yy ###Par###Onenka TuaMeTpa aToMa METOJIOM PSIIOB (C UCTIOIB30BaHUEM (QoTorpaduii).

###Par###OnbIThI IO HAOIIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

#H##Par#H##OnbIThl 10 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1 Mexanuyeckoe ABMxKeHUE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBMYKCHHUE

19 #H#Par###Ckopoctb. CpenHsis CKOPOCTh IPU HEPAaBHOMEPHOM JBMKEHHUU. Pacdy€r mytu u BpemeHU
' JBUKEHUS

33 SBnenue uHepuuu. 3aKoH MHepIUU. B3auMmoaeiicTBrUe Tell Kak MPUYMHA U3MEHEHUS CKOPOCTU JABUKCHUS
' Ten. Macca kak Mepa HHEPTHOCTH Tella

34 ###Par#t# InotHOCTh BemecTBa. CBsI3p TUIOTHOCTH C KOJUYECTBOM MOJEKYJN B eIUHHUIlE 00bEMa
' BEIIECTBA

3.5 Cuila KaK XapaKTEepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuna ynpyroctu 1 3akoH ['yka. I3MepeHne Ciiibl ¢ TOMOIIBI0 TUHAMOMETpa

37 ###PartH##Bnenne Tarotenus w cuna Tsokectu. Cuna TsOKeCTH Ha JpYyrux IoiaHetax. Bec Tena.
' Hesecomocts

3.8 Cuita Tpenus. TpeHne CKOJIbKEHUs U TPEHUE MOKOsl. TpeHue B IpUpOJE U TEXHUKE

3.9 ###Par##Cnoxxenre cuj, HAMPaBIICHHBIX 110 OJHOW MIPsAMOil. PaBHOACHCTBYFOIAs CHIT

[IpakTuueckue padboTHI:
3.10 OrnpezenieHre CKOPOCTH PaBHOMEPHOTO ABWKEHHUS (LIApUKa B JKUAKOCTH, MOJEIH AIIEKTPUYECKOTO

aBToMoOMIIT W Tak nganee). OmnpenesieHHe CpeaHEll CKOPOCTH CKOJIBKEHMsI Opycka WM IIapuka o




3.11

HaKJIOHHOM 1IockocTH. OmpeneneHue IMIOTHOCTH TBEpAOro Tena. ONbIThL, JEMOHCTPUPYIOLINE
3aBUCHUMOCTh pacTshKeHUs (edopMaliii) IpyKUHbBI OT MPUIIOKEHHOH CHITbl. OMBITHI, AEMOHCTPUPYIOIIUE

3aBUCUMOCTD CUJIbI TPCHUA CKOJIBKCHUSA OT BECaA TCJIA U XapaKTCpa COIIPHUKACAIOIITNXCA HOBerHOCTeﬁ

dusnyueckue SIBICHUS B npupoaec: NpuMeEpbl IBHKCHHA C PA3JIMYHBIMU CKOPOCTIMU B JKUBOW M HEKMBOU

MIPUPOJE, NEHCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHHUKE

3.12

Texunueckue YCTpOﬁCTBaZ AWHAMOMCETP, MOAIIHUITHUKN

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Hasnenue TBEpAOro Tenaa. CrnocoObl yMEHbIIEHHS U YBEIMUEHHS 1aBICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00bEMa, TeMIIepaTyphl
43 [lepenaua maBneHust TBEPABIMU TeNIaMH, JKUIAKOCTAMHU W ra3amu. 3akoH Ilackams. [TneBmarmyeckue
' MalluHbI
44 3aBUCUMOCTb AABJICHMSI )KUIKOCTU OT IIyOuHsbl. ['unpocrarndyeckuii napagokc. CooOIaOmuecs: COCyibl.
' I'mapaBnruecKkue MEXaHU3MBI
45 ATtmocdepa 3emnu u atMocdepHoe aaBieHue. [I[puyrHbl CylIecTBOBaHUS BO3IYIIHON 000J0YKH 3eMiIu.
' OmnbiT Toppuueniy. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
4.6 N3mepenue armochepHoro nasieHus. [Ipubopsl 1yt n3MepeHns aTMocepHOro AaBIeHUs
47 JlelicTBUE KUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX Teso. BuITanmkuBaromas (apxuMeoBa) cuia. 3aKoH
' Apxumena
4.8 IInaBanue ten. Bo3gyxomnnasanue
[IpakTuyeckue paboTHI:
HccnenoBanme 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXKEHHOW B JKHIKOCTh YacTH TeJa.
4.9 Omnpenenenre BBHITATKUBAIONICH CHUJIBI, JCHCTBYIOIIEH Ha Tello, MOrpyXEHHOE B KUAKOCTh. IIpoBepka

HE3aBUCUMOCTHU BI)ITaJ'IKI/IBaIOHIeI\/’I CHIJIBI, JleﬁCTBYIOIHeﬁ Ha TCJIO0 B XHUIAKOCTH, OT MACChl TCJIa. OHI)ITI)I,

JEMOHCTPHPYIOIIIE 3aBUCUMOCTD BBITAIKHBAIONIECH CUJIBI, ICHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BbEMa




MOTPYXEHHONW B JKMJIKOCTh YacTH TejJa U OT IUIOTHOCTHU >KUAKOCTH. KoHcTpyumpoBaHue apeomeTpa Win

KOHCTPYHPOBAHUE JIOJKHU U ONpeesieHne e€ rpy30noabEMHOCTH

4.10

dusndeckue SIBICHUS B npupoac: BIUAHUC aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOM OpraHmsM, ILIaBaHUEC pBI6

4.11

TexHuyeckue ycTpoHCTBa: COOOIIAONINECS COCYAbl, YCTPOUCTBO BOJOMPOBOA, THIPABINYECKUN TIpecc,

MaHOMETp, OapOMETp, BEICOTOMEP, OPIITHEBOI HACOC, apEOMETP

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexannueckast pabora
5.2 MexaHuueckas MOILHOCTb
5.3 IIpocTble MexaHU3MBI: pblYar, OJI0K, HAKJIIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHsI pplyara
54 [IpumMeHeHMe paBUIa paBHOBECHS pblyara K OJIOKYy
s s «3050T0€ MpaBwiIo» MexaHuku. Koadduuuent nonesHoro neicreus mexanusmoB. [IpocTbie MexaHU3MBI
' B OBITY U TEXHUKE
5.6 [loTeHunanpHas 3HEPTUU TeJa, HOJHATOrO HaJ 3eMIEn
5.7 Kunernueckas sHeprust
5.8 ITonHas MexaHuuecKkas FHEprusl. 3aKOH U3MEHEHMSI U COXPAaHEHHsI MEXaHUYECKON SHEPIUH
[IpakTHyeckue paboTHI:
59 ###Par#H#Onpenenenue paOOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JIBMJKEHUHU Tejla MO TOPU30HTaIbHOU
' nosepxHocTu. MccnenoBanue ycnoBuii paBHoBecus pbryara. M3mepenue KIIJ[ HakIOHHONW MIIOCKOCTH.
N3ydeHne 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU
5.10 du3nyuecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIE YEJIOBEKA

5.11

TexHuyeckue ycTpoiicTBa: pblyar, NOJBUXKHBIM M HEMOJBUKHBIA OJIOKHM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE

MEXaHHU3MBbI B 6BITy




8 KVIACC

Kon
Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUSA
pasaena
TEIUIOBBIE ABJIEHUA

61 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUU CTPOCHHMs BemiecTBa. Macca U pa3mepsl
. MoJIeKyI1. ONBITHI, IOATBEPKAAIOIINE OCHOBHBIE ITOJIOKEHUSI MOJIEKYIIPHOKMHETUYECKON TeOpun

6.2 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHMI BelecTBa. Kpucraminyeckue u aMmopdHbie Tena

63 OObsicHeHHE  CBOWCTB  Ta30B, IKHIKOCTeH W TBEPABIX TEeT HA  OCHOBE  IOJOKCHHMH
' MOJIEKYJIIPHOKMHETHYECKOU TEOPUH

6.4 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

6.5 TemioBoe paciupeHue u cxxarue

6.6 Temnepatypa. CBs3b TEMIIEPATYPBbI CO CKOPOCTBIO TEIUIOBOTO IBHIKEHUS YACTHULL

6 6.7 Buytpennss sneprusi. CiocoObl N3MEHEHUs! BHYTPEHHEN dHEpruu: Temionepeaaya u CoBepIleHne paboThl

6.8 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, N3ITyUYEHUE

6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA

6.10 TenooOMeH U TeTIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca

6.11 [InaBneHne u OTBEPAEBAHNE KPUCTAINIMYECKUX BEIIECTB. Y J€NIbHAS TEIUIOTA IIJIaBICHUS

612 [TapooOpazoBanne u kouaeHcanus. Mcmapenue. Kumenue. VYnenbHas Temaota napooOpa3oBaHMUSL.
' 3aBHCHUMOCTh TEMIIEPATYPhl KUTIEHHUSI OT aTMOC(HEPHOTO JJaBIICHUS

6.13 Bnaxxnocts Bo3yxa

6.14 DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOpaHus

6.15 [Mpunanmme! padotel TemwmoBsix apurareneit KI1J[ termmoBoro asurarens. TerioBble ABUTaTENN U 3allydTa




OKpY>Karolleu cpeibl

6.16 3aKOH COXpaHEHHS U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IIpoIeccax
[IpakTuyeckue paboOTHI:
#H##Par###OnbITh IO 00OHAPYKEHUIO IEHCTBHSI CHII MOJICKYJIIPHOTO MPUTSIKEHUS.
###Par###OnbITHI 110 BhIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIHA caxapa.
#H##Par###OnbIThl 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEI.
###Par###OnpeneneHue naBIeHUS BO3ayXa B OaJIJIOHE MITPHUIIA.
H###Par##H#OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JIABJICHUS BO3/yXa OT €ro 00b&éMa M HarpeBaHHS
WM OXJIQXKICHUS.
###Par###lIpoBepka  TUINOTE3bl  JIMHEMHOW  3aBUCUMOCTH  JUIMHBI  CTOJOMKAa  JKUJIKOCTH B
617 TEPMOMETPHUECKOM TPYOKE OT TeMIIepaTyphI.
. ###Part##HaOmoneHe M3MEHEHUs BHYTPEHHEH 2HEPruu Tella B pe3yibTaTe TeIIonepenadyd u padoThl
BHEILIHUX CHJI.
###Par#t#lccnenoBanue SBJICHUS TEIJIOOOMEHA MTPH CMEITMBAHUH XOJIOJHOM U ropsiYeil BOJIBI.
#H##Par###OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.
#HHPar#H#OnpeneneHue yaeabHON TEMII0EMKOCTH BEILIECTBA.
###Par###lccnenoBanue mpoiiecca UCIapeHus.
###Par###OnpeneneHrue OTHOCUTEILHON BIAKHOCTH BO3TyXa.
###Par#H#Onpenenenue yaeabHOM TEMIOTHI IJIABICHUS JIbJA.
®dusnueckue SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE W KalWULIPHBIC SBJICHHS B TMPHUPOJIE,
6.18 KpUCTAJUTBI B Mpupoe, nznydenrne CoiHIla, 3aMep3aHne BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI,
TyMaHa, uHesl, CHera.
6.19 TexHuueckue ycTpoucTBa: KaluJuIIPhl, IPUMEPBI UCIIOJIB30BAHUS KPUCTAIIOB, )KUIKOCTHBIM TEPMOMETP,




JaTYUK TeMIlepaTyphbl, TEPMOC, CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TYpOUHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. J{Ba poaa 3JIeKTpUYECKUX 3apsI0B

75 BsaumoneiicTBre 3apsKeHHBIX Tel. 3akoH KylioHa (3aBUCUMOCTb CUIIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT
' BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTy TEJIaMH)

73 Onexrpuueckoe nojue. HanpsxEHHOCTh anekTpuyeckoro nois. [IpuHuun cynepno3uiuu 3JIeKTPUUECKUX
. noJiek (Ha KaueCTBEHHOM YPOBHE)

- Hocurenn nsieKTpuyeckux 3apsioB. OJIEMEHTApHBIA dJeKTpuueckuid 3apsan. CrpoeHue aroma.
' [IpoBOAHMKY U TUANEKTPUKH

7.5 3aKOH COXpaHEHUs IJIEKTPUUYECKOTO 3apsiia

7.6 DNEeKTPUUYECKU TOK. Y CIOBHS CYILIECTBOBAHMS 3JIEKTPUUECKOr0 TOKA. MICTOUHNUKY TOCTOSHHOTO TOKA

77 JlefcTBUSI 3NIEKTPUUECKOrO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUNA TOK B HKHUIKOCTAX
' U razax

7.8 OnexTpuueckas nenb. Cuia Toka. DJIeKTpUIecKoe HalpsKeHue

7.9 ConpoTHuBieHHE TPOBOAHMKA. Y IEIBHOE COITPOTUBIICHUE BELIECTBA

7.10 3akoH OMa U1 y4acTKa LenH

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHUE MMPOBOTHUKOB

7.12 PaboTa 1 MOUTHOCTB 3JEKTpHUECcKOro Toka. 3akoH Jxoymns — Jlenna

7.13 DneKTpuuecKre Henu U MoTpeOUTeNu deKTpuIecKoi s3Heprun B 0pITy. KopoTkoe 3aMbikanne

7.14 ITocTosaaBIe MarHuTHL. B3anMonelcTBHE MOCTOSHHBIX MarHUTOB

7.15 MaruutHoe nosne. MarautHoe nosie 3eMJIM ¥ €r0 3Hau€HUe /17151 )KU3HU Ha 3eMIie




7.16

7.17

7.18

OnbIT OpcTtena. MarHuTHOE TOJIE€ SJIEKTPUUYECKOro ToKa. [I[puMeHeHne 3J1IeKTpOMariuToB B TEXHUKE

HeﬁCTBHC MArivuTHOro II0Jid Ha IIPOBOAHHUK C TOKOM. :‘)J'ICKTpOI[BI/IFaTCJ'IB IIOCTOSAHHOI'O TOKa.

Hcnonn3oBanne SHCKTpO,Z[BHFaTeJIeﬁ B TCXHHYCCKHX YCTpOﬁCTBaX H Ha TpaHCIIOPTE

OnbiTel Papajes. SABiaeHue 35eKTpoMarauTHoM nHaykuu. [Ipasuio Jlenma

7.19

Onexrporereparop. CrnocoObl  MONyYEHHsS ~ AJIEKTPUYECKOM  HHEPrUd.  DJEKTPOCTAHIMKM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHCPIrun

7.20

[IpakTuueckue padbOTHI:

OmnbITH IO HAOTIOAEHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH COMPUKOCHOBEHHH.

HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUSJIEKTPUKH.

COopka u mpoBepKa padOoThI IEKTPHUUECKOH e MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 PE3UCTOp, OT CONPOTHUBIICHHS PE3UCTOpa U
HANpPsDKEHUS HA PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUUECKOIO CONMPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI,
IIJIOIIAIM MTONIEPEYHOTO CEYEHUS U MaTepHaIa.

[IpoBepka mpaBuiia CHOKEHUS HANPSHKEHUM IPU MOCIENOBATENIBHOM COEAUHEHHHM JIBYX PE3UCTOPOB.
[IpoBepka mpaBwmiia sl CHIIBI TOKA MPHU MapajieIbHOM COSIUHEHHH pe3ucTopoB. Omnpenenenue paboTs
NIEKTPUYECKOT0 TOKa, HIYHIEro uepe3 pesucrop. OmnpeneneHue MOIIHOCTH JJIEKTPUUYECKOTO TOKa,
BBIIIEJISIEMON Ha pesucTope. MccnenoBaHue 3aBUCMMOCTH CWIIBI TOKA, MIAYIIETO 4Yepe3 JIAMIOUYKY, OT
HanpspkeHusa Ha Hed. Omnpenenenne KIIJ[ nHarpesarens. MccnenoBaHne MarHUTHOTO B3aWMOJICHCTBUSA
MOCTOSIHHBIX MAarHuToOB. V3ydeHHe MarHUTHOTO TOJS MOCTOSHHBIX MarHUTOB MPH UX OOBEIWHEHUH U
paznenenuu. lccnenoBanue JeHCTBUSL SJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO CTpenKy. OIBITHI,

ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTE CHJIBI B3aPIMO,HeI>'ICTBPI5I KaTyliKyu ¢ TOKOM M MarHuTa OT CHJIBI TOKa U




HalpaBJ€HUs TOKa B KaTymke. V3ydeHWe JEHCTBHS MAarHUTHOIO IIOJISI HA TPOBOAHUK C TOKOM.
KonctpynpoBanue u wusydenue paboTsl anekrponapuratens. M3mepenuwe KIIJ[ anekTpoaBuraTenbHON
ycTaHOBKHM. OINBITBI 1O HCCIEJOBAHUIO SBJICHUS DSJICKTPOMArHUTHOM WHAYKIIMU: HCCIIEIOBAaHUE

W3MCEHCHHUH 3HAUCHUS U HaIrpaBJICHHUA HHAYKIIHMOHHOI'O TOKa

7.21

7.22

®dusznueckue SBICHUS B npupoac: SJICKTPUYCCKUC SBJICHUSA B aTMocq)epe, QJICKTPHUYCCTBO JKUBBIX
OpraHu3MoOB, MarHuTHOC II0JIC 3CMJ'II/I, upeﬁti) IMOJIFOCOB, POJIb MArHUTHOI'O IIOJIA IJIA KU3HHU Ha 3CMJ'IC,

IOJIAPHOC CUSHUC

TexHuuyeckue yCTpONCTBA: 3JIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTAT, CUETUMK BIEKTPUUYECKOU
SHEPTUH, DJIEKTPOOCBETUTEIbHBIE  NPUOOPBI,  HArpeBaTENbHBIE  BIEKTPONPUOOPHl  (MPUMEPHI),
3JEKTPUYECKUE MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUIATENIb MOCTOSHHOIO TOKA, T€HEpaTop

IIOCTOSHHOI'O TOKa

9 KUIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paszena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanunyeckoe aBmxeHne. MarepuaibHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKECHMS
g 8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
#HHPar##HepaBHoMepHOE TNpsAMONIMHENHOE IBMKEHHE. CpenHsisi U MICHOBEHHAs CKOPOCTh Teja IpHU
8.4 HEPAaBHOMEPHOM JIBH)KCHUH
8.5 Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE
8.6 ###HPar###CBo001HOe nanenue. OnplTel [ammies




###Par##HPaBHOMepHOE JABIKEHHE TO OKpYXHOCTH. Ilepmon m dactora oOpamenus. JluneiHas u

8.7 yrioBasi CKkopocTH. LleHTpocTpeMuTebHOe yCKOpEeHue

8.8 [Tepsbsiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon Herotona

8.11 HH#Par##H# [pyuHIIUIT CYyNIEpIIO3UIIUN CHTT

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 #H##Par###Cuna TpeHus: cuiia TPEHUS CKOJIbKEHMSI, CUJla TPEHMSI IOKOS, IPYTHe BUJIbI TPEHUS
8.14 ###Par##H#Cuita TSDKECTH U 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPEHHE CBOOOIHOTO T ICHHS
8.15 JiBumxenue rianet Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBecomMocTs U neperpysku
8.16 PaBHOBecue marepuasibHON TOUKU. AOCOJIIOTHO TBEPOE TEIIO

8.17 ###PartH##PaBHoBecre TBEPOTO Tela C 3aKPETUIEHHON OChIO BpalieHus. MomeHT cuibl. LleHTp Tspkectu
8.18 Nmnynsc Tena. U3menenue umiynsca. IMmynsce cumsl

8.19 3aKOH COXpaHEHMs UMITYJIbCa

8.20 Hi#HParf##PeakTUBHOE IBM)KEHUE

8.21 Mexanunueckast paboTa U MOIIHOCTb

8.22 Pabota cun TskecTH, ynpyroctH, TpeHusi. CBs3b SHEprun 1 paboThl

8.23 IloTeHunanbHas 3HEPIUs TENA, HOJHATOrO HAJl IOBEPXHOCTHIO 3EMIIN

8.24 [ToTennmanpHast YHEPTUS CKATOU NPYKUHBI

8.25 #H##Par#H#Kunetnueckas sHeprusi. Teopema o KHHETUYECKOM 3HEPTUN

8.26 #H##Par###3aKkoH coXxpaHeHUs: MEXaHUYECKOM dHeprun

827 [IpakTuueckue padboOTHI:

Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHUS OpycKa MM JBMKECHUS IIapHUKa M0 HAaKJIOHHOW TIOCKOCTH.




8.28

Omnpenenenne ycKopeHus Tejla pU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM JIBXKEHHMU O€3 HaudalbHOU
CKOPOCTH.

IIpoBepka TUnoTE3bl: €CIIM NPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHON CKOPOCTH IyTH OTHOCSTCA
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMaJIBHOIO aBieHus. OnpenencHue
KodpunrenTa TpeHus cKoibkeHus. Onpenenenue XECTKOCTU MpYXKUHBL. OmnpeneneHre padoTsl CHIIBI
TPEHUsl IPU PABHOMEPHOM JBIKEHHM Te€la MO0 TOPU30OHTANBHOM mnoBepxHOCcTH. OnpezaeneHue paboThI

CWJIbI YIPYTOCTH IPU NOIBEME IPy3a € UCHOIB30BAHUEM HETIOABM)KHOIO U IMOJBUKHOTO OJIOKOB

du3nyeckue SBICHUS B npupoac: MNpPUWIMBBI W OTJIUBBI, ABWIKCHHUC IIJIAHCT CosHeyHoMn CHUCTCMBI,

PCAKTUBHOC JIBUKCHHEC KMBbIX OPIraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaZ CIIMLAOMETD, JaTUUKU ITOJIOKCHUSA, PACCTOSAHUSA U YCKOPCHUS, PAKCTHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1 KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKH KOJIeOaHU: Iepro/l, 4acTOTa, aMILIIUTY/AA
9.2 Matemaruueckuil U Npy>KUHHBIN MagTHUKH. [IpeBpalienre sHepruu npu KonedaTeIbHOM JIBUKEHUU
9.3 3aryxatomue konebanus. Beinykaennsie konedanus. Pezonanc
0.4 Mexannueckrue BosHBL. CBOMCTBa MexaHMYecKMX BoOJIH. [IponosibHble W momnepeuHble BOJIHBL. JlyinHa
. BOJIHBI U CKOPOCTB €€ paclpOCTpaHeHHs. MeXaHUYEeCKHUE BOJIHBI B TBEPAOM TEJE, CEHCMUYECKUE BOIHBI
9.5 3Byk. ['pomMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuueckue padboOTHI:
97 Omnpenenenne 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHUKA

I/ICCHGHOBaHHe 3aBUCUMOCTH IICpUOa KoJieOaHMi MNOABCHICHHOI'O K HHUTHU TIpy3a OT IJIHWHBI HUTH.




HccnenoBanue 3aBUCUMOCTH Tepuosia KojeOaHU MPYyKMHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHUMOCTH IepHoja KoJIeOaHUH TIpy3a, MOJBEIIEHHOIO0 K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SBICHUS B npupoac: BOCHPUATHUC 3BYKOB JXHUBOTHBIMHU, 3CMIICTPSACCHUC, celicCMUYEeCKHe

10

11

08 BOJIHBI, IIyHaMH, 3XO0
9.9 TexHuyeckue ycTpoicTBa: 3X0JIOT, UCIOJIBb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DIEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaa 351eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoaa ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA
104 [IpakTuueckue padbOThI:
' N3ydenue cBOICTB 371€KTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOUIBFHOTO TeledoHa
10,5 dusnueckue sBIEHHS B MpUpoje: OHOJOrMyYeckoe JAeHCTBHE BUIMMOIO, YIbTPadUOIETOBOTO U
' PEHTI€HOBCKOI'O U3JIy4eHUI
10.6 TexHnueckue ycTpoicTBa: UCIOIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JIyueBas monens cBera. McTouHMKY cBETa
11.2 IIpssMOnMHENHOE pacIpOCTPAHEHUE CBETA
11.3 Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpake€HUs CBETA
114 IIpenomiienne cBeta. 3aKoH npenoMieHus ceera. [loHoe BHyTpeHHEe OTpakeHUE CBETa
11.5 JInnza. Xon tydeit B 1uH3e
11.6 Onrtuueckas cuctema Qoroarrmapara, MUKPOCKOTIA M TEJIECKOIIa
11.7 I'nma3 kak ontuyeckas cucteMa. biIM30pyKoCTh U JaTbHO30PKOCTh




12

Paznoxenue Genoro ceera B cnektp. OnbiTel HetoToHa. CliojkeHHe CrieKTpalbHBIX LBETOB. Jlucnepcus

11.8
cBeTa
[IpakTuueckue paboTHI:
###PartH##lIccnenoBanre 3aBUCUMOCTH yIJla OTPaXeHHUsI CBETOBOTO Jiy4a OT yriia MaJeHusl.
###PartH##113ydeHne XxapakTepUCTUK H300paKeHUs MIPEAMETA B TUIOCKOM 3€pKaie.
###Part##lccnenoBanre 3aBUCMMOCTH yTJjla MPEIOMJICHUS] CBETOBOTO JIy4a OT YIJIa MMaJIeHUsl Ha TPaHHUIIe
11.9 «BO3JYX — CTEKJIO».
###Par#tH# 1 lonydenne n300pakxeHUi ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
###Par#H#Onpenenenue GOKyCHOTO paCCTOSIHUS U OIITUYECKOM CUITbI COOMPAIOIIEH JTMH3BI.
###Par###OnbITHI 110 pa3iI0kKEeHUIO OEJIOT0 CBETA B CIIEKTP.
###Par#H##OnbITH 10 BOCIPUITHIO 1IBETA MIPEAMETOB MPU UX HAOIIOICHUH Yepe3 I[BETOBbIE (PUIBTPHI
1110 Ouznyeckue sBIeHUS B npupoze: 3arMmeHuss ConHiia u JIyHbI, 1BeTa Tel, ONTUYECKUE SBICHUS B
. atMocdepe (uBeT HeOa, pedpakius, paayra, MUPaK)
11.11 TexHnueckue ycTpoicTBa: OYKH, IEPUCKOII, oToanmapaT, ONTHIECKHE CBETOBO/IbI
KBAHTOBBIE AABJIEHU A
12.1 OmnsiThl Pesepdopaa u muianerapuas Mosiens atoma. Mojens atoma bopa
12.2 Hcnyckanue u norsiouieHue csera atoMoM. KBaHTel. JInHeHuaTsle CIEKTPhI
12.3 PaguoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3ydeHus
12.4 Crpoenne atoMHOr0 si1pa. HykioHHas Mozienb aTOMHOTO siipa. M30Tonsl
12.5 PannoaxTtuBHble npeBpamienus. [lepuon nomypacnaga aToOMHBIX sA€p
12.6 SAnepHble peakuuy. 3aKOHbI COXPAaHEHHUs 3apsII0BOIO U MacCOBOTO YHUCE
12.7 OHeprus CBA3U aTOMHBIX sep. CBsA3b MacChl U SHEPTUHU
12.8 Peaxuu cuntesa u nenenus saep. Ucrounnku sneprun CostHIA U 3BE3T
12.9 AnepHas sHepreTuka. JleiicTBUE paIMOAKTUBHBIX U3JIy4€HUHN Ha )KMBBIE OPTaHU3MBbI




[IpakTuyeckue paboOTHI:

Ha6J’II-OI[€HI/IC CIUIOIIHBIX M JTHHEHYaThIX CIICKTPOB U3JIYUCHUS.

1210 HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepeHue paanoakTUBHOTO (poHa
@dusnueckue sBICHUS B INPUPOJAE: ECTECTBEHHBIM paguOaKkTUBHBIA (OH, KOCMUYECKHE Jy4H,
12.11 PaaOAKTUBHOE U3JIyYEHUE PUPOJHBIX MUHEPAJIOB, NEUCTBUE PAJUOAKTUBHBIX M3JIy4YCHUN HA OpraHu3M

YCJIIOBCKaA

12.12 TexHuueckue ycTpoicTBa: CIEKTPOCKOI, MHANBUIYAIbHBIN J03UMETp, Kamepa Bunbscona




IMPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJjbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero o0pazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKKA B HAYYHOW KapTHHE MHpPA; chOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOMH
CBSI3U U IO3HABAEMOCTH SIBJICHUI MPUPOJBI, O POJIM IKCIIEpUMEHTa B (pu3uke, 0 cucteMooOpasyromieil poiau (GU3MKU B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHHA, 00 IBOJIONHMH (PU3MUECKUX 3HAHUU M MX POJIM B LEIOCTHON
€CTeCTBEHHOHAYYHOM KapTHHE MHpa, O BKJIaJ€ POCCHUMCKUX U 3apyOekHbIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HayKH,

00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUSA O BUAAX MaTepuu (BEIECTBO M IOJ€), O ABMKEHHM KakK CIIOCOO€ CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-
MOJIEKYJISIPHOIM TEOpUU CTPOEHHUS BEIIECTBA, O PU3NYECKON CYLTHOCTH SIBICHUN MPUPOJbI (MEXaHUYECKHX, TEIJIOBbIX,
JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3INyaTh SIBICHUS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (U3MYECKOoe SIBICHHE; YMEHHE paclo3HaBaTh IPOSBIEHUE H3YYEHHBIX

(I)I/I3I/ILICCKI/IX SIBJICHUH B OKpYyKaromeM MHUPE, BbIACIIAA UX CYILICCTBCHHBIC CBOMCTBaA (HpI/ISHaKI/I)

BJ'Ia,[[CHI/Ie OCHOBaMH MHOHSITHIHOIO aIrrapara 1 CUMBOJMYCCKOI'O A3bIKa (I)I/I3I/IKI/I " HUCIIOJIb30BAHHUC UX IJIA PCHICHUA
y‘l€6HI>IX 3aaa4;, YMCHHC XapaKTCPU30BaTh CBOICTBA TCI, q)mnqecxne SABJICHUA W TPOHECChI, HUCHOJIb3Yysd

(bYHI(aMCHTaJ'IBHBIe N OMIIMPHUYCCKUC 3aKOHBI

YMeHue onuchiBaTh HN3YUCHHBIC CBOICTBaA T€I U (I)I/I3I/I‘ICCKI/IC SABJICHUS, UCIIOJIB3Y (I)I/I3I/I‘ICCKI/IC BCIIMYHHBI

Brnanenue ocHOBaMH METOJI0B HAyYHOT'O MO3HAHUS C YU4ETOM COOIIIOJIEHHS MpaBuil 0€30MacHOro TpyaAa: HabroaeHue
(bu3NYECKUX SIBICHUMN:

YMEHHE CaMOCTOSATENbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY U3 JaHHOro Habopa o0O0OpyAOBaHHS IO
MHCTPYKIIMHU, OIMCHIBATh XOJ] OIBITAa U 3alIUCBIBATh €I0 PE3YJIbTaThl, (POPMYIUPOBATH BHIBOJBI;

MNPOBCACHUC TPSAMBIX W KOCBCHHBIX H3M€p€HPIﬁ (I)I/I3I/I‘-IGCKI/IX BCJIMYMH: YMCHHC IIJIAaHUPOBATb U3MCPCHU,




CaMOCTOSITENILHO COOMpaTh HKCIEPHUMEHTAJIbHYIO YCTAaHOBKY IO WHCTPYKIIMH, BBIYHCISATH 3HAUYCHUE BEITUYHUHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPELTHOCTH PE3YITATOB U3MEPEHUN;

MIPOBEJICHUE HECIIOKHBIX JKCHEPUMEHTAIbHBIX MCCIEA0BAHUN; CaMOCTOSATENbHO COOMpATh HKCIEPUMEHTAIbHYIO
YCTaHOBKY W MPOBOJUTH HCCICIOBAHUE [0 HWHCTPYKIMH, MPEICTABIATh IMOJYYCHHBIC 3aBHCHMOCTH (PU3NICCKUX

BCJIMYHH B BUJC Ta6J'II/II_[ u l"pa(bI/IKOB, YUYHUTBIBATh NOIPCIIHOCTH, ACJIAaTh BBIBOALI I1IO PE3YyJIbTaTaM HUCCIICAOBaHUA

[Tonnmanue XapakTEpHBIX CBOMCTB (pU3MYEeCKUX Mofenel (MaTepuanbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, MOIEIU
CTPOCHHUSI Ta30B, XKUIKOCTEH WU TBEPABIX TeJ, IUIAHETApHAs MOJETb aTOMa, HYKJIIOHHAs MOJIeJh aTOMHOTO sijipa) U

YMCHHC TIPUMCHATD UX JIA 00BsACHEHUS (1)I/I3I/I‘leCKI/IX IIpoueccoB

VYMmenue oO0BICHATH (1)I/I3I/I‘IGCKI/IG npoueccbl U CBOMCTBa TCJI, B TOM 4YHCJIC M B KOHTCKCTC CI/ITyaL[I/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTCpa, B YaCTHOCTHU, BBIABJIATH NMPUYUHHO-CICACTBCHHLIC CBA3HW U CTPOHUTH 00BICHECHUE C

OHOpOﬁ Ha U3Yy4YCHHBIC CBOMCTBaA (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, q)HSI/I‘IeCKI/Ie 3daKOHBbI, 3dKOHOMCPHOCTH XU MOACIIU

VYMeHue pemaTh pacu€THble 3a1aud (Ha Oa3e 2 — 3 ypaBHEHMil), UCHONb3ys 3aKOHbI U (HOPMYJIbI, CBS3BIBAIOIINE
¢u3nyecKkrue BEJIWYMHBI, B YaCTHOCTH, 3alHCHIBaTh KpPAaTKOE YCIIOBUE 3aJaud, BBIABIATH HEIOCTAIOIINE JaHHBIE,
BbIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JUI €€ pEelIeHMs, HCIIOJIb30BaTh CIPABOYHBIE JaHHBIE, MTPOBOJUTH
pacuéTel U OILIGHMBATh PEATMCTUYHOCTh MOJIYYEHHOI'O 3HAYEHHUS (PU3NYECKOW BEIMYMHBI; YMEHHUE OIpeneysTh

PasMEPHOCTDb (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI, HOHy‘ICHHOﬁ IIpU pCHICHUU 3aaa9YN

YMmenue XapaKTCPU30BaTh MPUHIUIIBI ﬂeﬁCTBHH TCEXHUYCCKUX YCTPOﬁCTB, B TOM 4YHCIIE OBITOBBIX HpI/I60pOB, n
MPOMBIINIJICHHBIX TEXHOJOTHMYCCKUX IMPOLECCOB II0 HUX OIMMCAHWUIO, HCIIOJIB3ys 3HAHUA O CBOMCTBaX q)HSI/I‘-IeCKI/IX

SIBIICHUI U HCOGXOJII/IMLIC (I)I/I3I/IQCCKI/IC 3aKOHOMCPHOCTHU

10

YMeHne UCosIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUSAX B TTOBCEAHEBHOM KU3HU sl 0OecTeueHnus 6€301acHOCTH TIPH
oOpatieHuu ¢ OBITOBBIMU MPUOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS M COONIOACHHS HOPM
AKOJIOTUYECKOTO TIOBEJCHHS B OKPYKAIOIIECH Cpejie; MOHMMaHue HEOOXOIMMOCTH MPUMEHEHHUSI JOCTIKEHUH QU3UKU U

TEXHOJIOTHH JJIs1 PalMOHAJIBHOI'O TPpUPOAOIIOJIB30BAHU A

11

OnbIT moucka, MpeoOpa3oBaHUs U TPEACTaBICHUS HHPOPMALUU (PHU3HMUECKOTO COJEPXKAHUA C HCIOJIb30BAHUEM




MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTU; YMEHUE OLEHUBATh JOCTOBEPHOCTH MOJYYeHHONH MH(pOpPMALUU Ha
OCHOBE HMMEIOIMXCS 3HAHUN M JIOTIOJIHUTENbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BATH MPH BBITOJHEHUU Y4EOHBIX
3aJlaHuil HAyYHO-TIOMYJISIPHYIO JUTEpaTypy (U3MUECKOTO COJEp)KaHWs, CIPaBOYHBIE MaTepHallbl, PEeCypchl CETH
WutepHer; BnageHue 0a30BBIMH HaBBIKAMHU NpeoOpa3oBaHus MH(OpMAIMKM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIYIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE W YCTHBIE COOOUICHHMS HAa OCHOBE HH(OpPMAMU U3 HECKOJIBKUX

HUCTOYHHUKOB




IHEPEYEHD 3JIEMEHTOB COILEPKAHUS, ITIPOBEPAEMBIX HA OI'3 11O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
1.1 Mexanunueckoe ABuxenue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD JBUKEHUS
p) PaBHomepHOE 1 HepaBHOMEpHOE JABMKeHUE. CpenHsis ckopocTh. Dopmyna Juist BRIUUCIEHUS CPEAHEN CKOpOCTH: vV = S/t
PaBHOMEpHOE mpsAMONIMHEIHOE JBW)KEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHU B CIydae paBHOMEPHOIO
MPSIMOJIMHEWHOTO JIBHKECHUS:
1.3 () =x,+ut
I'paduku 3aBHCUMOCTH OT BPEMEHH JJI MPOEKIIMH CKOPOCTH, MPOCKIIUU TMEPEMEIIECHUS, MMyTH, KOOPAUHATHI MPU PAaBHOMEPHOM
MPSIMOJIMHEMHOM JIBUJKEHUU
3aBUCUMOCTh KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEWMHOTO JIBUKEHUS:
2
S(fi=vy s+ ay= %
@opMyIbl sl TPOEKIUU MEPEMEIICHUS, TPOSKIIUU CKOPOCTH M MPOEKIHMH YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBI>KEHUU:
2
1.4 -Sx(f)=vox'f+“x'j-

U_\'(f) =Up, +a, -1,

a. (f)=caonst,

] 3
- =72
Lox Yix a5y

['paduku 3aBUCHUMOCTH OT BPEMEHHU JJISl MPOEKIMH YCKOPEHUS, MPOEKIIUK CKOPOCTH, MPOEKIUH MEepEeMELICHHs, KOOPIUHATHI IPU

PaBHOYCKOPEHHOM IPSMOJUHENHOM JBUKECHUU




CBobonHoe nanenue. Gopmysbl, onuchiBaole CBOOOJHOE MajJieHHE TeNa 10 BEPTUKAIM (JIBUXKEHUE Tesla BHHU3 WM BBEpX
L.5 OTHOCHUTEJIBHO TIOBEPXHOCTH 3emin). I'paduku 3aBUCHMOCTH OT BPEMEHH IJIsi MPOEKIMH YCKOPEHHs, MPOEKIHUU CKOPOCTU U

KOOPpAWHATLI IIPU CBO60,Z[HOM ImMaacHUM TEJIa 10 BEPpTUKAIIN

CKopocTh paBHOMEPHOTO JIBUKEHHUSI TeJIa 110 OKPY>KHOCTH. HarpaBienue ckopocTH.

®opmyrna 151 BBIYUCICHHS] CKOPOCTH YEpe3 pPaInyC OKPYKHOCTH U MEPUO OOpallleHUs

27R
V=TT

HenTpocTpemurensHoe yckopeHue. HampasiieHne HEHTPOCTPEMUTENBHOTO YCKOpeHUs.. PopMyJia /1Jisl BBIUMCIEHUS YCKOPEHMUSL:

1.6 a =Y

Macca. ITnotHocTh BemecTBa. @opmyia sl BBIYUCICHUS TITIOTHOCTH:

_om

1.7 P=v
1.8 Cuna — BektopHas pusnueckas BenuurHa. CiloxeHue Cui
1.9 SIBnenne naepuuu. Ilepssiii 3akoH HproTOHA

Bropoii 3akoH HeroToHa:
1.10

F=m-a




CoHanpaBlieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO

1.11

B3aumoneiictue tein. Tperuii 3akon HeroToHa:

Fru=-Fi

1.12

1.13

1.15

TpeHI/Ie IMOKOsA U TPCHUC CKOJIbLKCHUA. q)OpMy.]'Ia JJIs1 BBIYUCIICHUSA MOAYJISA CUJIbI TPCHUA CKOJIBXKCHUA!

Frpzp-;"-f

Hedopmarnus Tena. Ynpyrue u Heynpyrue aepopmanuu. 3akoH ynpyroi aegopmanuu (3akox ['yka):

F=Ik-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

My -MA
F=G.—1 _2
'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmyna a7t BBIYUCICHUS CUJIBI TSHKECTH BOM3H moBepxHocTH 3emiu: F = mg.

JBmxenue mnanet Bokpyr CousHia. [lepBas kocMudeckasi CKopocTb. HeBECOMOCTh U Meperpy3ku
Hmnynbc Tena — BEKTOpHasi pu3ndeckasi BeIMYMHa.
p=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHne HUMITYyJIbCA. I/IMHYJ'ILC CHJIbI

1.16

3aKOH COXpaHEHMsI UMITYJIbCA U1 3aMKHYTOM CUCTEMBI TE:




P=mU, +m, U, =const

PeaktuBHOE JABUXKCHUC

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fscoso

Mexannueckas MOITHOCTD:
1.17

N=4
f

Kunernueckas n MMOTCHIHMAJIbHAA 9HCPI'Hs. d)opMyna JJI BBIYMCIICHUA KUHETHYCCKOU OHCPI'uu:

H!Uz
BTy
TeopeMa 0 KMHETHYECKOM SHCPIUHU. CDOpMy'J'Ia JJIA BBIYHMCIICHUA HOTCHHH&HLHOﬁ OHEPIUU TCjia, MOAHATOIO

1.18 .
Haj 3eMEi:

E,= mgh

MexaHnueckas SJHeprusi:

E=E;+E,

1.1 o .
9 3aKkoH COXPAaHCHUA MECXAaHUYCCKOU DHECPIUuM. CDopMyna JJI1 3aKOHA COXpPaHCHUA MCXAaHUYCCKON DHEPIUHU B OTCYTCTBUE CUJTT

Tpenus: E = const.

[IpeBparenrie MexaHUUECKON SHEPTUU MTPU HAJTMUWUU CHIIBI TPEHUSI.




1.20

1.21

1.22

1.23

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
Peryar. Momenr cuiel: M - FL.

YcnoBue paBHOBECHSI pblyara:
M +M +..=0
[TonsukubIil 1 HenoABKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
A—a&rpaq:::

[aBiienue TBEpIOTO TENA.

CDOpMy.]'Ia JJIs1 BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCaa:

_F
p_S'

JlaBnenue raza. ATMocqepHoe AaBlICHHE.
l'unpocraTtuyeckoe gaBieHne BHYTPH KUIKOCTH.

CDOpMYJ'Ia JJIsL BBIYUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3akoH Ilackans. ['mppaBnuyecknii mpecc

3akoH ApXI/IMCI[a. dDOpMyna AJI1 OpCaCIICHUA BBITAJIKUBAIOIIEH CHIJIBI, HeﬁCTByIOIHCﬁ Ha TCJO, HOpr)KéHHOC B JXMAKOCTb HJIN

ras:

Fa =pgV

Ycnosue ninaBanus Tena. [1napanue CYAO0B 1 BO3AYXOILIABAHUC

1.24

Mexanndeckue KojaebaHus. AMIUTUTY/Ia, TIEPUOJ] M YacToTa Konebanuii. @opmyria, CBA3BIBAIOIIAS YaCTOTY U IMEPUO KOJICOAHUN:




1.25
1.26

MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu Kojae0aTeaIbHOM JABHKCHUN

3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHndecKkre BOJHBI. HpOI[OJ'IBHBIe " IOIICPECYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U CKOPOCTH paCpoCTPpaHCHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTB M BbICOTa 3ByKa. OTpakeHHe 3ByKOBOI BOJIHBI Ha TpaHuLe ABYX cpel. MH(ppa3Byk U yabTpa3ByK

1.29

1.30

Ilpakmuueckue pabomul

W3mepenne cpeaHell TUIOTHOCTH BENIECTBA; apXUMEIOBOW CHIIBI, JKECTKOCTH TPYXHUHBI; KOd(pPHUIIMEHTa TPEHUS CKOJIBKCHUS;
paboThI CUJIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JBMKEHUS OpYyCKa M0 HaKJIOHHOM MJIOCKOCTH; YCKOPEHUs OpycKa Mpu
JBUKEHUM MO HAKJIOHHOM IJIOCKOCTH; YacTOThl M IepHoja KoJeOaHWH MaTeMaTH4ecKoro MasTHUKA; 4YacTOThl W IMepuoja
KoJIeOaHUH TPY>KUHHOTO MasTHUKA; MOMEHTa CUJIbI, IeHCTBYIOIEro Ha pbluar; paboThl CUJIBI YIIPYTOCTH MPH MOIBEME Ipy3a C
MOMOIIbIO HEMOJBUKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH MPU MOIBEME Ipy3a € IOMOIIbIO MOJBUKHOIO OJIOKA.

HccnenoBanue 3aBUCHUMOCTH apXHMEAOBOM CHJIBI OT O0bEMa MOTPYXKEHHOM YacTHM Tela M OT IUIOTHOCTH KHJKOCTH;
HE3aBHCHMOCTH BBITAIKUBAIOLIEH CHUJIBI OT MaccChl TeJa; CHJIbI TPEHUS! CKOJIbKEHUSI OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT poja
MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTENEHU JedopMaluy NpPYKUHBI; YCKOpeHUs Opycka OT yria
HAKJIOHA HaIlpaBJIAIOIIEH; eproa (4acToThl) KoJieGaHUN HUTSHOTO MasiTHUKA OT JUTMHBI HUTH; epro/ia KoieOaHU Npy>KUHHOTO
MasiTHUKA OT Macchl Ipy3a M *KECTKOCTH MPYKUHBI;, UCCIIEOBAaHNE HE3aBUCUMOCTH MEpHoia KoJeOaHU HUTSHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue A671eHUs 8 NPUpoOe: TPUMEPHI IBUKEHUS C PA3IMYHBIMUA CKOPOCTSAMU B JKUBOM U HEXXUBOW MPUPOJIE, NEHCTBHE CUITBI
TPEHMsI B MPUPOJE M TEXHUKE, NPUIUBBl U OTJIUBBI, IBHKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE ABM)KEHUE KUBBIX
OpraHM3MOB, pblUaru B TeJle YeJOBEeKa, BIMSHHE aTMOC(PEPHOTO AaBJICHMSI HA JKMBOM OpraHu3M, IJjaBaHHE pbIO, BOCHpUATHE

3BYKOB KMBOTHBIMH, 3CMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3XO




Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYMKH ITIOJIOXKCHHUA, paCCTOAHUA U YCKOPCHHUA, TUHAMOMETP, IMOAIINUITHUKH, PAKETHI,

phIYar, TMOJBWKHBIM U HEMOJBIKHBIN OJOKH, HAKIIOHHAS IUIOCKOCTh, TIPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAFOIINECS COCYIBI,

1.31
YCTPOMCTBO BOAOMPOBOJAA, THIIPABIMYECKUN Ipecc, MaHOMETpP, OapoMeTp, BHICOTOMEp, MOPIIHEBON HACOC, apEOMETp, IXOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE
2 TEIUIOBBIE ABJIEHU A
51 OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKO TEOpUU CTpOeHus BeulecTBa. Mojenu TBEPIOro, )KUIKOTO U Ta3000pa3HOTo
cocrosiHUH BemiecTBa. Kpucraumuaeckne u aMmopgHbIe Tea
2.2 JIBmkenue yactuil BemiecTBa. CBs3b CKOPOCTH ABMKEHHSI YACTHI] C TeMIieparypoil. BpoyHoBckoe nBmxenue, muddy3us
23 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS
24 TemioBoe paclIupeHue U cxaTtue
2.5 TennoBoe paBHOBECHE
2.6 Buytpennsis sneprus. Pabota u Tersonepeaaya Kak cnocoObl H3MEHEHUs! BHYTPEHHEH sHeprun
2.7 Bupp! Tennonepenauu: TeMIONPOBOIHOCT, KOHBEKIUS, U3TydeHHE
HarpeBanue u oxnaxzaenue ten. KonnyectBo TemoTsl. Y enbHas TeI0EMKOCTb:
2.8 =cem(t,—t,)
Q=cm(t, -t
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOro OaaHca:
2.9 Ql -|-1;'_:;}2 +..=0
Hcnapenne n konpeHcauus. M3MeHeHHe BHYTpPEHHEH >HEpPruu B Mpollecce MCIapeHus M KoHJeHcaruu. KuneHue KHUIKOCTH.
2.10 VY nenpHas TemioTa nmapoodpazoanus: L = Q/m
2.11 BnaxnocTs BO3ayxa




[InaBnenue u KpucTajlin3anuus. HNsmenenue BHYTpCHHefI OHEPIUM IpH IJIABJIICHHU W KpHCTAJIM3allhu. yI[eJ'IBHaH TCIJI0TAa

IUIABJICHUSA:
2.12 5 0
m
513 BuyTpeHHss sHEprus cropanus TOIUIMBA. Y IeJbHasl TEIJI0Ta CrOpaHus ToIuBa: ¢ = Q/m
2.14 [Mpunnmns! pabdoTs! TeroBbix apuratenei. KI1/1 reruioBoro apuratens
Ipaxmuueckue pabomul
H3mepenune yaenbHON TEITOEMKOCTH METAINTMYECKOr0 LWJIMHAPA; KOJIWYECTBA TEIIOTHI, IMOJYYEHHOTO BOJON KOMHATHOMN
515 TeMIepaTrypbl (UKCHPOBAHHOW MAacChl, B KOTOPYIO OIyIICH HArpeThlii MUIMHIP; KOJMYECTBA TEIUIOTHI, OTIAHHOTO HArpeThIM
' LWIMHAPOM, TOCJIE ONyCKaHMs €ro B BOJY KOMHAaTHOM TeMIepaTypbl; OTHOCUTENBHON BIAXXHOCTH BO3yXa; YAEIbHON TEIIOTHI
I1aBjieHus: Jbjaa. MccienoBaHue W3MEHEHMsI TEMIEpaTypbl BOJbI NPU PA3JIMYHBIX YCJIOBUSX; SIBJICHHUS TEIJIOOOMEHa IpHU
CMEIINBAHUU XOJIOJHOM U ropsiuel BOBIL; IpoLecca UCIIapEHUs
516 Qusuueckue s61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHKEHHE W KAMWUISPHBIE SBICHUS B MPUPOJE, KPUCTALIBI B MPHUPOJE,
. usnydenne CoJHIla, 3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
517 Texnuyeckue ycmpoucmea. KallWUIApbl, IPUMEPHI UCIIOJIb30BAHNS KPUCTAIUIOB, KUAKOCTHBIN TEPMOMETp, JATUUK TEMIIEPaTyphl,
' TEpPMOC, CHCTéMa OTOIUIEHHUS IOMOB, THTPOMETPBI, ICUXPOMETP, NapoBasi TYypOMHA, ABUraTeIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpusanusd Tei. [[Ba Buja slneKTpUUeCcKUX 3apsioB
3.2 B3anmoneiicTBue 3apskeHHBIX Tell. 3akoH Kynmona
3.3 3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia
34 OnekTpuueckoe mojie. Hanpsok€HHOCTh  dJEKTpUYecKOro Tojia. [IpuHOHMMN Cymeprno3uiu  AJICKTPUYSCKUX TMoner (Ha




KauyeCTBEHHOM YpPOBHE)

3.5 Hocurenn SJICKTPHUYCCKUX 3apA10B. I[CﬁCTBI/IC OJICKTPHUYCCKOI'O II0JIA Ha SJICKTPHUYCCKUEC 3apAbl. HpOBOI[HI/IKI/I H JUDJICKTPHUKHU

[TocTosiHHBIM 2neKTpUuecKuil Tok. [leiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsxenue.

I=aqlt. U=A/
3.6 G q

SJIGKTpI/I‘-ICCKoe COIIPOTUBJICHUC. Yneanoe QJICKTPHUYCCKOC COIIPOTHUBJIICHUC!
3.7 R=pl/S

3akon OMa a1 yyacTka aiekrpudeckoit uenu: I = U/R

3.8
ITocnenoBarenbHOE COETMHEHNE POBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE COEAMHEHNUE IPOBOJIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=UsI=1+I.R=2
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
3.10 PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxoyns — Jlenma:

3.11 O=I"-R-t




3.12 OmnbIT OpcTeaa. MarHuTHOE 1oJjie TPSMOIo MPOBOJHUKA ¢ TOKOM. JINHMM MarHUTHOW MHAYKIIUU

3.13 MarsnuTHoe 1oJje NOCTOSSHHOIO MarHuTa. B3anmoelcTere nocTOSHHBIX MarHUuTOB

3.14 JleficTBHe MarHUTHOTO I0JIsI HA IPOBOJAHUK C TOKOM

3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
M3MepeHue 31eKTpUIecKOro CONpOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOT0 TOKa; pabOThl JIEKTPUUIECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HHUKAIOLIETO B IPOBOAHMKE (PE3UCTOPHI, JAMIIOUYKa), OT HANpPsIKEHUS Ha KOHIAX

3.16 IPOBOJHUKA; 3aBHUCHMOCTH CONPOTUBJIEHUS OT JUIMHBI MPOBOJHMKA, IUIOLIAJM €ro IONEpPEeYHOr0 CEYEHUs U YAEIbHOIro
COIPOTUBIICHUS.
[TpoBepka mpaBmiia Uil 3JEKTPUYECKOIO HAMPSDKEHUS IPU MOCIEI0BATEIbHOM COCIUHEHUU MPOBOJIHUKOB; MIPaBUia AJIS CHIIBI
AIIEKTPUYECKOT0 TOKA IIPU MapauIeIbHOM COEIMHEHNN IPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Qusuueckue sA61eHUSA 8 npupooe: dIEKTPUUECKUE SBIIEHUS B aTMoc(epe, dJIEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE I0JI€

' 3emuiH, Apeiid moocoB, poiab MArHUTHOTO MO JUI KU3HH Ha 3eMile, MOJIIPHOE CUSHUE

Texnuueckue  ycmpoticmea:  DIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT, CUETYMK DJIEKTPUYECKOM  DHEpruw,

3.18 AIIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONpPHOOpPHl  (NIPUMEPHI), DJIEKTPUUYECKHE MPEAOXPAHUTEINH,
3JIEKTPOMArHuT, 3JIEKTPOJBUTATEIb TIOCTOSIHHOIO TOKA, FEHEPATOP IOCTOSTHHOTO TOKA

3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKkTpoMarHUTHBIX BOJH

3.20 JlyueBas monenb cBeta. [IpsamonnHeiHOE paclipoCTpaHEHHUE CBETA

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus ceera

3.24 JInnza. Xop nyuelt B inH3e. POKyCHOE paccTossHUE TMH3BL. OnTrueckas cuia auH3bl: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTHuecKue npruOopsl




Ipaxmuueckue pabomul
###ParfH#l13Mepenre ONTHYECKON CHIJIBI COOMpAIOIIEH JTHH3BL, (POKYCHOTO PACCTOSIHHSI COOMpAOIIEH JTHH3BI (110 CBOWMCTBY

paBeHCTBa pa3MepoB IMpeAMeTa U M300pakeHHs, KOTJa MpeAMET pacIlojoKeH B JABOWHOM (OKyce), MmoKazaTensl MpeIoMICHUS

3.26 CTEKJIA.
###Par###lIccnenoBanue CBOMCTBAa M300paKeHUS, IMOJYYEHHOTO C IOMOIIBIO COOMPAONICH JHMH3bI; M3MEHEHUS (OKYCHOTO
paccTosiHuS ABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJja MPEJIOMIIEHHUs] CBETOBOIO Jiyda OT yrja MaJeHUs Ha IPAaHULE «BO3IYX —
CTEKJIO»
397 Qusuueckue sgreHus 8 npupoode: 3atmenus Comnua u JIyHbI, 1[BeTa Ten, ONTHYECKHE SIBJICHUs B aTMocdepe (uBer Heoda,
. pedpakius, pagyra, MUPax)
3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
4.1 PagunoaktuBHOCTh. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiTel Pesepdopaa mo paccesauro anbda-gactuil. [Inanerapuas mogens atoma
4.3 Cocras aromHoro sapa. M3oronst
4.4 [Tepuona monypacnajga aTOMHBIX SITIED
4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPS0BOTO0 U MaCCOBOTO YUCE
» Qusuueckue s61eHUs 6 npupode: €CTECTBEHHBIM pPaJIMOAKTUBHBIA (POH, KOCMHMYECKHE Jy4M, PaJMOaKTUBHOE W3IIyYCHUE
' MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAAUOAKTUBHBIX U31y4YEHUN HAa OPraHU3M YeIOBeKa
4.7 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, UHANBUIYAIbHBIN JO3UMETP, Kamepa BunbcoHa, sepHast sHEpreTuka



IMpuioxenue 3 k padoueii mporpamMmme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVISA YYEHUKA
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://nature.ok.ru/

2. http://www.chat.ru/~dronisimo/homepage 1/anatom1.htm

3. Poccuiickas anexTpoHHas mkoda https://resh.edu.ru/subject/5/11/
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