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HOACHUTEJBHASA 3AIIMCKA

AnantupoBaHHas pabouas nporpamma Juisi oOywaromuxcsi ¢ THP mo ¢usuke Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHMs COCTaBJEHAa Ha OCHOBE MOJIOKEHHIM U TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBatenbHOM mporpammsl, npeactaBieHHbx B PI'OC 00O, a taxxke ¢ yuérom deaepanbHOi padoueld MporpaMMel
BocnuTanusa u KoHuenuuu npenogaBaHus yueOHoro npeamMera «Ousnkay.

ConepxaHue mporpaMMmbl 10 (U3UKE HampaBlieHO Ha (HOPMUPOBAHME ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH
oOy4Jaronuxcst ¥ OpraHu3alui0 U3ydeHus: (PU3MKU Ha ACSTEIbHOCTHOM OCHOBe. B mporpamme mno (usuke y4uThIBAIOTCA
BO3MOXKHOCTH y4yeOHoro mpeamera B peanuzamuu TpedoBanuit dGI'OC OOO k MIaHHpyeMbIM JIMYHOCTHBIM U
METaIpeAMETHBIM pe3yjIbTaTaM OOy4YEeHHS, a TAKKE€ MEKIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

AnantupoBaHHas paboyasi nmporpamma s ooyqatonuxcsi ¢ THP mo ¢usuke ycraHaBiuBaeT pacnpeeneHue yueoHoro
Marepuaa 1o rojam ooydeHus (1o Kjaccam), mpejiaraetT IpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHUS MIPEAMETHOIO COAECPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN O0YyYArOIINXCS.

AnantupoBaHHas pabodas mporpamma g oOydaromuxcs ¢ THP mo ¢usuke paspaboraHa ¢ I1eibl0 OKa3aHUs
METOANYECKON MOMOIIH YUUTEIIO B CO3AaHUH paboyel MporpaMmsl 1o y4eOHOMY MPEAMETY.

®duszuka SABIAETCA CUCTEMOOOPA3YIOUIUM JJiI €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJBbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMUEH, OMOJIOTHEHN, acTpOHOMUEH U (pu3ndeckoit reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpa, MPEAOCTaBIseT HauboJiee sICHbIE 00pa3lbl MPUMEHEHHS] HAYYHOTrO
METO/1a MO3HAHMS, TO €CTh CIOCO0a MOJIYYEeHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

Opna u3 rIaBHBIX 337a4 (PU3MYECKOro OOpa3oBaHUSI B CTPYKType 00IIero oOpa3oBaHUS COCTOMT B (DOpMUPOBAHHH
€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.

Nzyuyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpEANojaraeT OBJaJeHUE CICAYIOUMMH  KOMIIETEHTHOCTSIMHU,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

e HAyYHO OOBSCHSTH SBJICHUS;
* OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
e UHTEPIIPETUPOBATH JIAHHBIE U UCMOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA JIsl TOJIYYEHHUS BHIBOIOB.



[lemn wm3ydeHuss (pu3uku Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompesencHsl B KoHIENMIMK MpenomaaBaHus
yaeOHoro mpeamera «Ddu3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit Denepanmu, peaanu3yONIdX OCHOBHBIE
o0meoOpazoBaTeNbHbIE MPOTpaMMBbI, yTBEpKAEHHON pemenneM Komnernn MunuctepcTBa mpocBemieHus Poccuiickoit
®enepanuu (mpotokos oT 3 aexadpst 2019 r. Ne [1K4BH).

ey uzyyenus: pusvKu:

e IPUOOpPETEHHE HWHTEpECa W CTPEMJICHUSI OOydYalolUXCd K HAaydyHOMY HW3YyUYEHHUIO TPUPOJIbI, Pa3BUTHUE UX

HMHTEIJICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;
e pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJI€ MO3HaHMUS M (OPMHPOBAHUE HCCIEAOBATEIHCKOIO OTHOIICHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e popMHUpOBaAHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yueHUs] OCHOB CTPOCHUSI MaTepuu U (GyHIAaMEHTAIbHBIX

3aKOHOB (PU3HKHU;

e hopMUpOBaHKE MPEACTABICHUIN O POJIH (PUBUKHU JIJISI PA3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH;

e pa3BUTHUE MPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiien mpodeccuoHambHOM NesTeIbHOCTH, CBI3aHHON C (PU3UKOMH,

MOJITOTOBKA K JaJibHEHIIeMy 00y4eHHIO B ’TOM HalpaBIICHUU.
JlocTrkeHue HTUX 1ieJie mporpaMmbl 1Mo (U3UKE HAa YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs O0ECIEUHUBACTCS
pELIeHUEM CIETYIOUUX 3a4a4:
e IPUOOPETEHNE 3HAHUN O JTUCKPETHOM CTPOEHUHU BEILIECTBA, O MEXAHWYECKUX, TEIIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBJICHUSAX;

e MPUOOPETEHNE YMEHUMN ONMKUCHIBATh U OOBSICHATH (PM3MUECKHUE SIBJICHUS C UCTIOJIB30BAHUEM TOTYyUYEHHBIX 3HAHUM;

e OCBOCHUE METOJIOB PEIICHUS MPOCTEHIINX PacUETHBIX 3aJlau C UCIMOJIb30BaHUEM (DPU3UYECKUX MOJENCH, TBOPUECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

epa3BUTHE YMEHHWN HAOMIONATh TPHUPOJHBIC SBJICHUS W  BBINOJHATH OIBITHI, JabopaTopHble paboOTHl U
AKCTIEPUMEHTAILHBIC CCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHLHBIX TPUOOPOB;

e OCBOCHHE TPHUEMOB paboThl ¢ mHbOpMaIell (PU3NYECKOro conepkaHus, BKIOYash MHGOPMAIMIO O COBPEMEHHBIX
JTOCTUKEHUSIX (PU3UKHU, aHATIU3 U KPUTUUECKOE OLICHUBAHNUE UH(POpMAITUH;

¢3HAKOMCTBO cO cdepamMu TPoPeCcCUOHATLHON JESITEIBbHOCTH, CBS3aHHBIMU ¢ (U3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.



Ha usydyenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs OTBOAMTCS 238 4acoB: B 7
Kiacce — 68 yacoB (2 yaca B HeJlel0), B 8 kiacce — 68 dacoB (2 yaca B Heaenio), B 9 kiacce — 102 gaca (3 gaca B HEACIIO).

[IpennaraeMeiii B mporpamme Mo (U3WKE IMEpeueHb JIAOpaTOPHBIX PabOT M OIMBITOB HOCHUT PEKOMEHIATEIbHBIN
XapaKkTep, YUUTEIb AelIaeT BHIOOP MPOBEICHUS JTa00OPATOPHBIX PabOT M OIMBITOB C YYETOM MHIUBHUAYATHHBIX OCOOECHHOCTEH
00y4JaroIuXxcsi, CIIUCKa SKCIEPUMEHTATBHBIX 33JJaHWM, MTPEJIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 110
busuke.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Paszpnen 1. ®usuka u eé posib B IO3HAHUM OKPYKAKONIEro MUpA.

®u3nka — Hayka o npupoje. fABieHus npupoabl. OU3HUECKUE ABJICHUS: MEXaHUYECKHUE, TEIUIOBBIE, 3JIEKTPUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznueckre BenMuMHbL. M3Mepenue duznveckux BeanuuH. Dusndeckue npuOopsl. [lorpemrHocTs HU3MEpEHUi.
MexayHapoiHasi cHCTEMa €IMHULL.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAyKHd U3Yy4aroT NpUpoy. EcTecTBeHHOHay4YHbI METO]I MMO3HAHUS: HAOI0ICHHUE,
MIOCTAaHOBKAa HAyYHOT'O BOIIPOCA, BBIIBUKEHUE TMIOTE3, SKCIIEPUMEHT IO MPOBEPKE T'MIOTE3, OOBICHEHHE HAOII01aeMOT0
aByieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIIOBbIE, YJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHU.

2. ®usnueckue NpuOOPHI U NPOLEAYpa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre NEeHbI ASIEHUS Kbl U3MEPUTEIBHOT0 Ipubopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypbl IpH MOMOIIM KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

IIpoBeneHne UCCIEIOBaHUA 110 NMPOBEPKE TMIIOTE3BL: JAIBHOCTh MOJIETA IAPUKA, MTYILIEHHOIO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbIIE BBICOTA MTyCKA.

Paszpnes 2. [lepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crtpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKa3bIBAKOIINE JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBrxenue yactul BemiecTBa. CBs3b CKOPOCTH JIBJKEHMSI 4YacTHIl C TeMIlepaTypoil. BpoyHOBCkoe ABMXKEHHE,
muddy3us. BzanmoaencTBre yacTUll BEUIECTBA: MPUTSHKEHUE U OTTAIKUBAHHE.
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ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPJBIX (KpUCTAIIMYECKUX) Teid. B3aumocBsizb
MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHuEeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

emoncmpauuu.

1. HaGmrogeHnue OpOyHOBCKOTO JIBHKEHHSI.

2. Habmonenue nuddysumn.

3. HaOmronenue siBneHnid, 00BICHSIONINXCS MPUTSKEHUEM HITH OTTATKWBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PSJIOB (C UCTONIb30BaHUEM GoTorpaduii).

2. OnbITHI 110 HAOJIIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUSI.

Paznen 3. /IBukeHune U B3aumMoieiicTBHE TeJl.

Mexannueckoe [BHXEHUE. PaBHOMEpHOe U HepaBHOMepHoe aABWKeHHe. CkopocTb. CpenHsisi CKOpOCTh IpU
HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTy U BpeMEHU JBUKEHUS.

SIBrnienue nHEpUMU. 3aKOH MHEPUUH. B3anmMoAeHCTBUE TEN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JABHKEHHUs Ten. Macca
Kak Mepa UHEpTHOCTHU Tena. [1moTHOCTE BelecTBa. CBSA3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucTuka B3auMojeurcTBus Ten. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
IUHaMOMeTpa. SIBieHue TAroTeHuss W cuia Tsbkectd. Cuila TshKecTH Ha Apyrux IuiaHetax. Bec tema. HeBecoMocTs.
CrnoxeHue cuil, HallpaBJICHHBIX MO OJHOW mnpsiMol. PaBHozaelcTBytomas cui. Cuna TpeHusa. TpeHue CKOJIbKEHUSI U TPEHUE
nokosi. TpeHue B MpUpPOAE U TEXHUKE.

Hemoncmpavuu.

1. HabmrogeHne MexaHMYeCKOro JBMKEHUS TeTa.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.

3. HaOmronenue siBleHUs HHEPITUU.

4. HalGmoneHne n3MEHEHUs: CKOPOCTH TIPU B3aUMOJICHCTBUU TEl.

5. CpaBHEHHE Macc 0 B3aUMOAECHCTBUIO TEI.

6. Cno>keHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.
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Omnpenenenre CKOPOCTH PABHOMEPHOTO JNBYDKCHHS (IIapuKa B JKUIKOCTH, MOJACIH SJIEKTPUUECKOTO aBTOMOOUIIS U
TaK jajuee).

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapUKa M0 HAKJIIOHHOM MJIOCKOCTH.

OrnpeneneHye MIOTHOCTH TBEPAOTO Tea.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD PacTshKeHHS (JiepopMaliui) Ipy>KUHBI OT PHIIOKEHHON CHUJIBI.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPCHUSI CKOJIBKEHHS OT Beca Tella U XapaKTepa CONMPHUKACAIOIINXCS
ITIOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBLICHUS U yBEJIWYEHUs JaBieHus. [laBneHue ra3a. 3aBUCUMOCTb JaBJICHUS Ta3a OT 00bEMa,
teMIiepatypsl. [lepenada naBieHust TBEPABIMU TEJIAMH, )KUJIKOCTAMM U razamu. 3akoH Ilackais. ITHeBMaTnyeckne MalIvHBbl.
3aBUCUMOCTD AABJICHHS KHIKOCTH OT TiyOuHbl. ['mapocrarnueckuil mapagokc. CooOmarommuecs cocynbl. [ uapaBinueckue
MEXaHU3MBI.

Atmocdepa 3eminm u armochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBaHMS BO3IYIIHOM o0ojouku 3emuu. OnbIT
Toppuuennu. U3mepenue atMocepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBIE€HUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 n13MepeHus: aTMOC(HEPHOro J1aBJICHHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOTPY>KEHHOE B HHUX Tejlo. BeITalikuBaromas (apxumenoBa) cuiia. 3aKoH Apxumesa.

[TInaBanue Ten. Bo3ayxoruiaBanue.
Jemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TeMIEpaTyphl.

[Tepenava naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mnpaBnuueckui npecc.

[IposiBieHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCHUMOCTH BHITAIKHBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOHN YaCTH TeJa U TNIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus TEJ: IUIABAHUE WJIM TOTPYKEHUE TE€JN B 3aBUCMMOCTH OT COOTHOUIIEHHUS IUIOTHOCTEH Tena U
KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJIe 0T 00bEMa MOTpyKEHHOM B KUKOCTh YaCTH TeJa.
OnpeneneHre BBITATKUBAIOIIEH CHITBI, JEHCTBYIOLIEN HA TEJO, HOTPYKEHHOE B )KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CUJIBI, TEUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIbI, AEUCTBYIOLIEH HA TENIO B )KUJIKOCTH, OT 00BbEMaA
NOTPYKEHHOM B KUAKOCTb YACTH TeJIa U OT IVIOTHOCTH JKHUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONIPENEIIEHUE €€ TPY30I0IbEMHOCTH.

Paspnen 5. PaGora u MOIIHOCTb. DHeprus.

Mexannueckas pabota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHas IIockocTh. [IpaBuio paBHOBecusi pbruara. [Ipumenenue mnpasuia
paBHOBecHsl pblyara K 0Joky. «3oiqotoe npaBuio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTsie MexaHu3Mbl B OBITY U
TEXHUKE.
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Mexannueckaa sHeprusi. KuHeTmueckas W moTeHUManbHas sHeprud. lIpeBpaieHue OJHOro BHIA MEXaHUYECKOU
SHEPTUU B APYror. 3aKOH COXpPaHCHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Omnpenenenue padOThI CHIIBI TPEHUS PYU PABHOMEPHOM JIBHXKEHUU Tejla N0 TOPU30HTAILHON MTOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

8 KUIIACC

Pa3znes 6. TeruioBble iBJIEHUA.

OCHOBHBIEC MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpUHM CTPOEHHUS BellecTBa. Macca W pa3Mepbl aTOMOB M
MoOJieKyJ1. OTBIThI, TOATBEPKIAOIINE OCHOBHBIE MOJIOKECHUSI MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSIHMM BemiecTBa. Kpucrtainmudyeckue u amopdHbIe Tena.
OObsicHEHUE CBOWCTB Ta30B, XKUIAKOCTEH M TBEPABIX TEJI HAa OCHOBE TOJIOKECHHH MOJICKYJISPHO-KUHETUYECKOW TEOPHUH.
CmaurBaHU€ M KaOWJUISIPHBIE ABJIEHUS. Tena0Boe paclInpeHUE U CKaTHUe.



Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMXKEHHUS 4dacTwll. BuHyTpeHHsis sHeprusi. CrnocoOsl
M3MEHEHUSI BHYTPEHHEH SHEpPruu: TEIUIONEpeaadya U COBepIleHue paldoThl. Buuabl Teruonepenayu: TEMIONPOBOIHOCTb,
KOHBEKIUS, U3IIyYEHUE.

KonuyectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BemlecTBa. TemiooOMEH W TEIIOBOE paBHOBECHE. YpaBHEHHE
TerioBoro Oananca. [lmaBieHne ©  OTBepAEBaHUE KPUCTAUIMYECKUX BELIECTB. YJENbHAs TEIUJIOTa IUIABJICHUS.
[TapooOpazoBanue u koHjeHcauus. Vcnapenue. Kumnenwe. VYaenbHas TemioTa mnapooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTyphl KATICHUS OT aTMOC(EPHOTO JaBICHUSI.

BnaxxunocTs Bo3ayxa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner padbotel Terosbix aurateneit KIIJ[ termmosoro asuratens. TemnoBbie IBUraTe N U 3alUuTa OKPYKAIOMIICH
Cpelbl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS JHEPTUM B TEIJIOBBIX MPOIIECCaX.

Hemoncmpavyuu.

Hab6nronenue 6poyHOBCKOTO IBHXKCHHUSI.
Habmonenune nuddysumn.
HaOnronenue siBjieHU cCMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
HaGnronenue TemioBoro paciiupeHus Tedi.
N3menenue naBieHus ra3a npyu M3MEeHEHUN 00bEMa U HAaTPEBAHUU WUJTU OXJIQKICHUU.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bune! Termonepenaun.
OxJtaxkieHue npyu COBEpUIEHUU paOOTHI.
HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.
. CpaBHEHHE TEIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.
. HaGmronenue xkurnenws.
. HabGmonenue nmocTostHCTBa TeMIepaTyphl IPU TUIABICHUH.
13. Mojienu TeraoBbIX JIBUTATEIICH.
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Jlabopamopnwie pabomel u onvimol.
1. OmBITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSKECHMUSI.



OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.
OnbIThl IO HAOTIOJIEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEW U TBEPABIX TEIL.
Omnpenenenre AaBieHUs BO3yxa B OajuIOHE IITTPUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs U OXJIAXKICHHUS.
[IpoBepka rumnoTe3bl JUHEHHOW 3aBHCUMOCTU JJIMHBI CTOJIOMKA >KHIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEpaTypBbl.
Habmoenne n3MeHeHns: BHYTPEHHEH SHEPTUH Tejla B pe3yibTaTe TeIUIonepeau U padoThl BHEIIHUX CHJL.
8. HccnenoBanue siBJieHUs TEIII0O0OMEHA MPU CMEIIMBAHUM XOJIOAHOW U TOpsiYeii BOJIBI.
9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MNpU TEIJIOOOMEHE C HarpeTbiM METaNInYECKUM
LUIHIPOM.
10. OnpeneneHne yaeapHON TEINIOEMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca uCapeHusl.
12. OnpesesieHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
13. OnpeneieHre yieabHOM TEIUIOTHI IIABICHUS JIbJA.
Pazgen 7. JaekTpuyecKkue 1 MATHUTHbIE SIBJICHHS.
Onektpuzanms Ten. J[Ba poja 3JEKTpUUECKHX 3apsiaoB. BzauMmopeincTBue 3apsikeHHBIX Tell. 3akoH Kynona
(3aBHCHMOCTD CUJIbI B3aUMOJACHCTBUS 3aPSKEHHBIX TEJ1 OT BEIMYUHBI 3apAJI0B U PACCTOSHUS MEKIY TEJIaMu).
Onextpuueckoe noje. HanpsxEHHOCTh anekTpuyeckoro mojis. [IpuHuun cynepno3uiuu 3JeKTpUYecKuX moiied (Ha

AN

~

Ka4yeCTBEHHOM YpPOBHE).

Hocurenmn »snekTpudeckux 3apsAmoB. OJEMEHTApHbIA JyekTpudyeckuil 3apsia. Crpoennme artoma. I[IpoBogHWMKM
IUDJIEKTPUKHU. 3AKOH COXPAHEHUS DIIEKTPUUYECKOTO 3apsi/aa.

DJIEKTPUUECKUM TOK. YCJIOBHUS CYIIECTBOBAHHUS DJICKTPUUECKOTO TOKa. VICTOYHHMKM MOCTOSIHHOTO ToKa. JleHcTBus
ANEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OnekTpuueckoe HampsibkeHue. ConpoTHUBICHUE MPOBOAHUKA. Y IEIBHOE
CONPOTHBJIEHUE BellecTBa. 3aKkoH OMa Jiu1s1 yuacTka uenu. [locnenoBarenbHoe U napajieIbHOE COEAMHEHNE MTPOBOIHUKOB.

Pabota u MoOUIHOCTH »3yeKTpuueckoro Toka. 3akoH Jxoyns—JleHma. DnekTpuyeckue MHend W MOTpeOUTenu
ANIEKTpUYECKOM dHeprun B ObITy. KopoTkoe 3ambikaHue.



ITocTosstHHBIE MarHUTHI. B3anmojencTBue MOCTOSHHBIX MAarHUTOB. MarHmTHoe Iojie. MaruuTHoe I1ojie 3eMJIM M €ro
3Ha4YeHUE JJIs KU3HU Ha 3emiie. OnbIT Ipcrena. MarHuTHOE Mojie JIEKTPUYecKoro Toka. [I[puMeHeHne 3J1eKTpOMarHuToB B
TeXHUKe. J[efiCTBME MArHUTHOIO MOJS Ha MPOBOJHUK C TOKOM. ODJIEKTPOJBUraTellb MOCTOSSHHOTO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel Dapajes. SIBneHue aekTpoMaruuTHONM UHAYKIMU. [IpaBuio Jlenna. Dnekrporeneparop. CriocoObl MOIydeHUs
AIEKTPUUECCKON SHEPTHH. DIICKTPOCTAHIINN HA BO30OHOBIIIEMBIX NICTOUYHHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLUS TeJl.
JIBa poja SIIEKTPUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXPAHEHHUS MEKTPUUECKUX 3apPSAI0B.
[IpoBOTHUKY Y TUAJIEKTPUKH.
MoaenupoBaHHU€e CUIOBBIX JJUHUM JICKTPUYECKOTO MOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIM pa3zps.
. I3aMepenure Cuiibl ToKa aMIiepMeTpoM.
. I3MepeHune 3JIeKTpUUeCKOro HapsKEHUsT BOJTBTMETPOM.
. PeocraT u mara3zuH cONpOTUBIICHHI.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHrE HEBO3MOKHOCTH Pa3ACICHUS MMOJIIOCOB MarHura.
. MoaenupoBaHrE MarHUTHBIX MOJIEH NOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ noJie ToKa. DJIEKTPOMAarHuT.
. JIeicTBHE MarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.
. DJEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.
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22.
23.
24.
25.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHTYKIIMH.

Omneitel @apagnes.

3aBUCUMOCTh HaNpPaBJICHHUS] HHIYKIIHOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.

o v kA wnN R

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

18.
19.
20.

OnpIThl IO HAOTIOAEHUIO 3JEKTPU3ALMH TE€J UHAYKIMEN U P COPUKOCHOBEHHH.

Hccnenoanue neMCTBUS JIIEKTPUUYECKOTO MOJI HA POBOJHUKHN U TUIIEKTPUKH.

C6opka u npoBepka padOoThI JIEKTPUUECKOM LIETIH TOCTOSSHHOTO TOKA.

W3mepeHne u perympoBaHue CUibl TOKA.

N3mepeHne U peryIMpoBaHue HAIIPSIKEHHUS.

Hccnenoanne 3aBUCMMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PESUCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPSDIKECHUS Ha
pe3ucTope.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOIO COIIPOTHUBIICHHUS MPOBOAHUKA OT €ro JUIMHBI, IIJIOMIAIN
[IONIEPEYHOr0 CEYECHUS U MaTepUaIa.

IIpoBepka npaBuia CIOKEHUS HAIPSHKEHUN IPH IMOCIEA0BATEIbHOM COEIMHEHNH IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia Juist CUIIBI TOKA IPU MapaJuIEIbHOM COCIUHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI JIEKTPUIECKOIO TOKA, HIYIIETO YEPE3 PEIUCTOP.

OnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.

Hccenenoanye 3aBUCUMOCTH CHJIBI TOKA, UAYIIET0 Yepe3 JIaMIIOUKy, OT HANPSKEHUS Ha HEW.

Onpenenenne KIII HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aWMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MPU UX OOBbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnebITHI, 1€MOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI B3aUMOJIEUCTBHUS KAaTyIIKH C TOKOM M MarHuTa OT CWJIbI TOKAa U
HaITPaBJICHMS TOKA B KaTYILKE.

N3ydenune neicTBUsI MAarHUTHOTO IO HA TPOBOJHUK C TOKOM.

KoncTtpyupoBanue u nu3ydenue paboThl JJIEKTPOIBUTaATES.

N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKH.



21. OIIBITEI  TIO HCCICAOBAHUIO SABJICHUA BHeKTpOMaFHHTHOﬁ HHAYKOWUH: HCCIICIOBAHUC U3MECHECHUN 3HAYCHUS U
HalpaBJICHUA MHAYKIIMOHHOI'O TOKA.
9 KUIIACC

Pasznea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKCHMUS.
PaBHOMEepHOE TIpsIMONIMHENHOE NBH>KeHUE. HepaBHOMEPHOE NpsIMOJIMHENHOE ABMKEeHHE. CpeaHsis U MTHOBEHHAs] CKOPOCTh
TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOe nipsimoinHeriHoe aBmxkeHne. CBoboHoe nageHue. OnbiTel [ammes.

PaBHoMepHOE JBM>KeHHME MO OKpykHOCTH. Ilepuon u dyactota oOpamieHus. JIuHeilHas W yrjioBass CKOPOCTH.
[{eHTpOCTPEMUTENBHOE YCKOPEHHUE.

ITepsr1it 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuii 3akoH Herotona. [IpuHumn cyneprno3uuuu cui.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOS, IPYTUE BUIbI TPEHHUS.

Cuita TSOKECTH M 3aKOH BCEMUPHOTO TIATOTEHUS. Y CKOpeHHe cBOOOHOTO najeHus. J[Buxenue miaHeT Bokpyr ComHia.
ITepBas kocMuueckasi CKOpocTb. HeBECOMOCTH U ITEpETPy3KHU.

PaBHoBecue maTepuanbHOM TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teina € 3aKPEIJIEHHOW OCHIO
BpauieHuss. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynbece Tena. U3meHenne umiyibca. IMImyabe cuiibl. 3aKOH COXPaHEHUS! UMITYJIbCa. PEaKTHBHOE IBUKEHUE.

Mexanunueckass pabota u MONIHOCTh. Pabota cun TskecTw, ynpyroctd, TpeHus. CBsi3b SHEpruu U paboTHI.
[TorenuuanbHass SHEprusi Tena, MOAHSATOrO HaJ MOBEPXHOCTHbIO 3eMid. [loTeHIuanbHasi SHEpPrus CXKATOM NPYKUHBI.
Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOUN SHEPTrUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Jlemoncmpayuu.

1. HabnrogeHne MexaHMUECKOTO JIBIXKCHUS TeJla OTHOCUTEIILHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME IyTEW U TPACKTOPUI ABUKEHUS OJTHOTO M TOTO K€ Te€Jla OTHOCUTEJIBHO PAa3HbIX TEJl OTCUETA.

3. M3MepeHue CKOpOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JIBUKEHUS.

4. HccnegoBanue MpU3HAKOB PABHOYCKOPEHHOTO JBUXKEHUS.

5. HaOmronmenue nBuKeHUs Tea Mo OKPY>KHOCTH.



9.

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

HaGmonenne MexaHMYeCKUX SIBICHUH, MPOUCXOASmuX B cucrteme oTcuéra «Temexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHeTa (PU3UKH.

3aBHCHMOCTb YCKOPEHMsI Tejla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

M3meHenue Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ileperaua uMmIynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

HabutoieHne peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU TPU CBOOOAHOM IaJICHUU.

CoxpaHeHrne MEXaHMYECKOM PHEPTUU IPU IBUKEHUHN TEJIA MO IEVCTBUEM NPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.
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10.

11.

KoHcTpynpoBanue TpakTa JJis pa3roHa v ajJbHEHIIIEro paBHOMEPHOTO JIBMKEHUS IIApUKa WA TETIEKKH.
OmnpeneneHre CpeaHEH CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JBHMKEHUS ITapHUKa 10 HAKIIOHHOH TUTOCKOCTH.
Omnpenenenre yCKOPEHHS TeJla IPU PaBHOYCKOPEHHOM JIBIKEHUH 0 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TP PAaBHOYCKOPEHHOM JBWIKEHUHW 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €Ciau MPU PABHOYCKOPEHHOM JBMKCHHHM 0€3 Ha4allbHOM CKOPOCTH MYTH OTHOCSTCS KaK Psif
HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJTBKEHHSI OT CHUIJIBl HOPMAJIBHOTO JaBJICHUS.

Onpenenenue kodPphuieHTa TPEHUST CKOJIbKECHHUS.

Omnpenenenre KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBM)KCHHUH TeJIa TI0 TOPU30HTAIHBHON MTOBEPXHOCTH.
Omnpenenenre pabOTHI CUJIBI YIIPYTOCTH MPHU MOABEME TPy3a C HCIOJb30BAaHUEM HEMOABUKHOTO U TOIABUKHOTO
0JIOKOB.

N3yuyenne 3aKoHa COXpaHCHUS SHEPTHH.

Pa3ngen 9. Mexannueckue KoJ1e0AHUA ¥ BOJIHBI.



KonebartenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOAHMI: IEPUO/I, YaCTOTa, aMIUIUTyAa. MaTeMaTH4ecKuii 1
NpY>KUHHBIN MasTHUKU. [IpeBpaiiienre 3Hepruu npu Kojie0aTeIbHOM JIBUXKECHUU.

3aryxaromue KojeOaHus. BeiHykneHHble KosieOaHus. Pe3oHanc. Mexanudeckne BOJHBL. CBOMCTBA MEXaHUYECKUX
BOJH. [IpononbpHbIe M TOnepedyHble BOJHBL. [[IMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHW4YecKue BOJIHBI B
TBEPIOM TeJI€, CEHCMHYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. HPpa3ByK U yIbTpa3BYK.

Jemoncmpayuu.

1. HabGmronenue xoneOaHui TeN MOJ AEUCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH.

2. HaGmionenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOmronenue BhIHYKIEHHBIX KOJIEOAHUHN U pe30HAHCA.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHBIX BOJH (Ha MOJENH).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.
OmnpeneneHre 4acTOThl U EpUOAA KOJIEOaHUI MaTEMAaTUYECKOTO MasTHUKA.
OnpeneneHre 4acTOThI U MepUoa KojieOaHU NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPUOJIA KOJIEOAHHM MOJBEIIEHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTHY NIEproia KojaeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MepHoa KojieOaHH rpy3a, IOJABEUICHHOTO K HUTH, OT MaccChl Ipy3a.
OnbIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh MepuoAa KoJieOaHUM NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a u
KECTKOCTU NPY>KUHBI.

7. U3mepenue yckopeHHsi CBOOOTHOTO MaeHHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJie.  JJEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa  3JIEKTPOMarHUTHBIX  BoJiH.  [IIkama
AJNIEKTPOMATHUTHBIX BOJH. MCOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOW CBSI3U.

DJIeKTpOMarHuTHas nmpupoaa ceera. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.
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2. BOJIHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3ydeHune CBOMCTB 37EKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO Tene(oHa.
Pa3nen 11. CBeToBbIe AIBJIEHHUS.
JIlyueBass monenb cBera. Mcrounuku cera. IIpsMonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHuss CosHua u JIyHBI.
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpesnomieHus cBera. [lonHoe BHyTpeHHee oTpa)keHue cBera. Mcrmoiab30BaHUE MOJHOTO
BHYTPEHHETO OTPAYKEHHS B ONTUYECKUX CBETOBOAAX.
JIunza. Xox nydei B nuH3e. OnTudeckas cuctema (oroamnmnapara, MUKPOCKOIa M Teleckomna. a3 kak ontudeckas
cucreMa. bau3opyKocTh U JalTbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoTOHA. CliokeHue cekTpaibHbIX IIBETOB. Jucnepcus cBera.
Hemoncmpauuu.
[IpssMmonuHEHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTtuyeckuii CBETOBO/I.
Xox mydeii B cOOMparoIieit JInH3e.
XoJ1 Tydel B pacCEUBArOIIEH JIMH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiicTBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moaens ri1asa.
11. Paznosxenue 0enoro cBera B CIEKTP.
12. [lomyuyenue Oenoro cBera npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnepoBaHue 3aBUCHUMOCTH yTila OTPaXEHUsS] CBETOBOTO JIy4a OT yIJia MaJieHHUs.
2. W3ydeHue xapakTepUCTUK U300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTIJIa IPEJIOMIIEHUS] CBETOBOTO JIyda OT yrja MaJeHHs Ha TPAaHULIE «BO3JLYX—CTEKIIO».
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4
5.
6
7.

[Tonyuenne n3o0paxkeHu ¢ MOMOIILI0 COOUPAIONICH JIMH3HI.

Omnpenenenre HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMPAIOIIEH JIMH3BI.

OmnBITHI 10 Pa3IoKEHUIO OEIOTO CBETA B CIIEKTP.

OMNBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU WX HAOIIOJACHUN Yepe3 1BETOBBIC (DUIBTPHI.

Pa3znea 12. KBanroBble iBJI€eHUS.

Omneitel Pezepdopaa u nmnanerapHast moaens aroma. Mojens aroma bopa. Mcnyckanue U MOTJIOIIEHHE CBETa aTOMOM.
KBanTel. JInHeHyaTsie CIEKTPBHI.

PannoaktuBHOCTE. Abda, OeTa- U ramma-usiydeHus. CTpoeHre aTOMHOTO sizipa. HykioHHas Mozellb aTOMHOTO sipa.

N3otonsl. PagnoaktuBHbIe NpeBpalnenus. llepuoa nomypacnanga aToMHBIX s€p.

SAnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MACCOBOI'O YHCEI. DHEPIrHUs CBSI3U aTOMHBIX siiep. CBsA3b MacChl
v 3HepruM. Peakunu cunrtes3a u nenenus saep. Mcrounuku sueprun ConHIA U 3BE3.

Anepnas sHepreTuka. /[elcTBus paguoOaKTUBHBIX U3Jy4YCHUHN HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

1
2
3
4,
5
6

CrexTpbl U3IIy4EHHS U TOTJIOLICHUS.

CriexTpbl pa3IM4HbIX ra30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

Peructpanus uznydeHns NpupoOaHbIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

Halnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.
HccnenoBanue TpEKOB: U3MEPEHHUE SHEPTUH YACTHUIBI [0 TOPMO3HOMY ITyTH (110 (hoTorpadusim).
W3mepenue paaroakTuBHOTO (oHAa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO-0000IIAOINK MOIYTh MPEAHA3HAYCH JJIs CHCTEMAaTHU3aluid U 0000IIEeHNs IPEIMETHOTO COJEPIKAHUS
U OMbITa ACSITEIbHOCTH, MPUOOPETEHHOTO TMPU HM3YYCHHH BCETO Kypca (PH3WKH, a TakKe IS MOATOTOBKH K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMeHY M0 (pU3uKe AJi1 00yJaroInXCsi, BHIOPABIIUX 3TOT yU4eOHBIN NpeMET.



[Ipy m3ydeHMH AAHHOTO MOXYJS PEATU3YIOTCS U CHCTEMATHU3MPYIOTCA BHUABI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX
oOecrieuynBaeTcsl JOCTHKEHUE TPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHHs, (HOPMHUPYETCS
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIEHOBAHUS SIBJICHUMN MPUPOALI U TEXHUKH, OBJIAJCHUE
YMEHUSIMU OOBSCHATh (PU3NUYECKUE SIBIICHUS, IPUMEHSSI TIOJIyYeHHbIC 3HAHUS, pellaTh 3a/la4d, B TOM YHCJIE KaueCTBEHHbBIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNMATBEHO AESTEIBHOCTHBIM XapakTep AaHHOTO pasliella peadu3yercs 3a CY€T TOro, 4YTO OOydYaromuecs
BBIMNOJIHSIOT 33/IaHUSI, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUM PAcClO3HABATh U HAyYHO OOBACHATH (PU3WYECKUE SIBICHUS B OKPYXKAIOIIEH MPUPOE U
[IOBCEJHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOAbl HCCIeAOBaHUS (U3MYECKUX SBICHUN, B TOM YHCJE JIs MPOBEPKU THUIOTE3 U
MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSTH HAay4YHBIE OCHOBBI HanOOJIee Ba)KHBIX JOCTHUKEHUU COBPEMEHHBIX TEXHOJOTHM, Hampumep, MPaKTUUEeCKOTO
HCIOJIB30BaHUsl PA3JIMYHbIX UCTOYHUKOB SHEPIrUM HAa OCHOBE 3aKOHA IPEBPALICHUSI U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI' O
OBHIEI'O OBPA30BAHUA

HSY‘IGHI/Ie (bI/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HI€FO 06p330BaHI/I}I HAIIpaBJICHO Ha OOCTHKCHHC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJILTATOB.

B pesynbrare uzyuenus ¢Gu3MKH Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHus y oOydaromierocss OyayT chopMUpOBaHbI

CICAYIOMUC JTUIHOCTHBIC pC3YJIbTAThI B YaCTH:

1) mnaTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJICHUE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (hM3HUECKO HAYKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpaxaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUN (PU3UKHY;

- 0CO3HaHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B JEATEILHOCTA YUYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIPUSTHE SCTETUUYECKUX KayecTB (PU3MYECKOM Hayku: €€ TapMOHMYHOTO IOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKON HAYKU KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTHUMH,
BAKHEMIIEN COCTABIAIONIEN KyIbTYPHI;

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKON IeITeIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbSI M 3MOIIHOHAJIBHOI0 0JIATONOIyYHSA:

- OCO3HAaHHE IIEHHOCTH 0e30macHOro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAKHOCTH TIPABUII
0€30MacHOro0 TMOBEJICHHUS HAa TPAHCIIOPTE, Ha JOpOrax, C JJEKTPUUECKHM U TEIUIOBBIM OOOpPYJAOBaHUEM B JOMAIITHHUX
YCIIOBUSIX;

- chopMUpOBaHHOCTH HaBBIKA peIICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY W TaKOTO K€ MpaBa y JPyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:



- aKTUBHOE y4YacTHe B PEIICHHWU MPaKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHON OpraHM3alld, TOpoja, Kpas)
TEXHOJIOTHUECKON U COIMAIIbHOM HANpaBICHHOCTH, TPEOYIOUINX B TOM YUCIE U (PU3UUYECKUX 3HAHUI,

- HHTEPEC K MPaKTUIECKOMY M3yUEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

- OpUEHTALUs Ha IPUMEHEHUE (PU3NUECKUX 3HAHUM IS pEeIIeHus 3a1a4d B 00J1aCTH OKpY’KaIOLIEH Cpeibl, IUIaHUPOBAHUS
MOCTYIIKOB M OLEHKH X BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEH CPeIbl;

- OCO3HaHME TJI00ATBFHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM U IMyTel UX pPelIeHus;

8) ajanTanuu K M3MEHAOIIUMCS YCIOBUAM COLUAJBHON U PUPOAHOM CPebI:

- NMOTPeOHOCTh BO B3aUMOAECMCTBUM IPH BBINOJHEHUU HCCIEIOBAaHUN M TNPOEKTOB (PU3UUECKON HAIpaBIIEHHOCTH,
OTKPBITOCTBH OIIBITY U 3HAHUAM APYTHX;

- MIOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AESATENBHOCTD;

- TOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4yucie (HOPMYIUPOBATh UAEH, TOHATHUS, TUNIOTE3bl O (PUINYECKUX
00BEKTaxX U SBJICHUSIX;

- OCO3HaHME JEPUIUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEN B 001acTH (DU3UKHY;

- IJTAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUM;

- CTpEeMJICHHWE AaHAJIM3UPOBATh M BBISBIATH B3aUMOCBA3M MPHUPOABI, O0IIECTBA M SKOHOMUKH, B TOM YHUCIE C
UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

- OLICHKA CBOUX JIEUCTBUH C YUETOM BIMSIHUS Ha OKPYKAIOIIYIO CPely, BOZMOXKHBIX INI00AJIbHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBoeHus mporpamMmsbl 1o GU3NKe HAa YPOBHE OCHOBHOTO 00I1ero 00pa3oBaHusi y oOyyaromerocst OyayT

chopMHpPOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME [O3HABaTEIbHbIE YHUBEpCAlIbHbIE y4eOHbIE AEHCTBUS,
KOMMYHUKAaTHUBHbIE YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS, PETYIATUBHbBIE YHUBEPCATIbHbIC YUeOHbIE ICUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

Ba3oBble Jijornyeckue 1eicTBHA:



e BBISIBJISITH M XapaKTEPU30BATh CYIIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHH);

e YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHUS JJII 000OIICHUS U CPaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTprUBaeMbIX (DakTax, MaHHBIX W HAOIIOMCHUSIX, OTHOCSIIUXCS K
(buU3HUECKUM SIBICHUSIM;

e BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3U TMPU H3yYeHUHM (DU3UYECKUX SIBJICHHM M TMPOLIECCOB, JIENaTh BBIBOJBI C
WCTIOJB30BAaHUEM JICAYKTUBHBIX W HWHIYKTUBHBIX YMO3AKIIOUCHHM, BBIIBUTaTh TUIOTE3bl O B3aUMOCBSI3X
(U3HYECKNX BETNYHH;

e CAMOCTOSITEJILHO BBIOMpPATH CIOCOO peleHuss yuyeOHo (u3mueckoil 3amaun (CpaBHEHHE HECKOJbKHX BapUaHTOB
penieHus1, BLIOOp HanboJiee MOAXOISIIETO C YYETOM CAaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

* ICIIOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEILCKUM MHCTPYMEHT MO3HAHMUSI;

¢ IPOBOJIUTHh IO CAMOCTOSATENIBHO COCTABJICHHOMY IUJIAHY ONBIT, HECJOXKHBIM (DU3UYECKUN SKCIEPUMEHT, HEOOJBIIOE
UccieIoBaHne (PU3NYECKOTO SBJICHUS,

¢ OLICHUBATh HAa TMPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIMIO, TOJYYCHHYI0 B XOJE WCCICIOBAHUS WM
AKCIIEPUMEHTA;

e CAMOCTOSITEILHO (HOpMYyJIMpOBaThH OOOOIIEHUSI M BBIBOJLI MO pe3yJibTaTaM IMPOBEIEHHOTO HAOJIOJEHUS, OIbITA,
HCCIICIOBAHMUS;

e IPOTHO3UPOBATH BO3MOKHOE JaJIbHEHIIee pa3BUTHE (DU3UUECKUX MTPOIIECCOB, a TAKXKE BBIJIBUTATh MPEIIOJIOKEHHUS 00
UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAaX.

Pabora ¢ unpopmanmeii:

e IPUMEHATH PA3JIMYHbIE METO/IbI, MHCTPYMEHTBI U 3alPOChl MPU TTOUCKE U 0TOOpe MH(DOPMALIMK UK TAHHBIX C YUETOM
PEIIOKEHHON YIeOHOM (hU3NIEeCKOM 3a/1a4H;

e AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH()OPMAIUIO PA3TUIHBIX BUIOB U (hOPM MPEACTABICHUS;

e CAMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS WHGOPMAIMK W WUIIOCTPUPOBATh pPEIIacMble
3a/1a4M HECJIO)KHBIMU CXE€MaMHu, AuarpaMmmaMu, WHOU rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:



eB X0JI¢ OOCYXJEeHHsA Y4eOHOro MaTepuayia, pe3yjabTaTOB JabOpaTOPHBIX pabOT M MPOEKTOB 3a/aBaTh BOIPOCHI IO
CYIIECTBY O0OCYXJaeMON TeMbl M BBICKA3bIBaTh WJICHM, HAIICJICHHBbICE HaA PpEIICHUE 3aJauyd U MOJACp:KaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

e COMOCTABJISITh CBOU CYXKJICHUS C CYXIACHUSAMHU JPYIMX YYaCTHHKOB JUajiora, oOHapy>KUBaTh Pa3Muude U CXOJICTBO
MMO3UIINH;

e BEIpaXXaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e MyOJIMYHO TIPEICTABIIATH PE3YIHTATHI BHITIOJIHEHHOTO (PH3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

e IOHUMATh W MCHOJB30BaTh MPEUMYIIECTBA KOMAHJHONW M WHIWBHUIYaJIbHOW pPAOOTHI MpPH PEIICHUH KOHKPETHOMN
¢busrueckoi mpoOIeMBI;

e IPUHUMAThH LIEJIM COBMECTHOM AEATEIbHOCTH, OPTaHU30BBIBATH JIEUCTBUSA MO €€ JOCTUKEHHUIO: PACHpPENCIIsITh POJIH,
00Cy>XaTh MPOLECCHl U PE3YIbTAaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

« BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUrasi KAUECTBEHHOI'O pe3yJibTaTa [0 CBOEMY HAIPaBJICHUIO U KOOPJUHUPYS CBOU
JNEUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI;

¢ OLICHUBATh KauyeCTBO CBOEro BKJaJa B OOIMMNA MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO CHOPMYIMPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, TPEOYIOIIUX JIJIS peiieHns (GU3NIeCKuX 3HaHUM;

e ODUEHTUPOBATHCS B PAIUYHBIX MOJXOJAX MPUHATHA PEIIeHUN (MHANBUAYaTbHOE, NMPUHSATHE PEIICHUS B TPYIIE,
NPUHATHE PEIICHUHN TPYTIOi);

¢ CAMOCTOSTEIIFHO COCTaBISATh AaNTOPUTM peEIIeHUs (U3WYSCKOW 3aJadyd WM TUIaHa WCCIEIOBaHUS C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH MPEIJIaracMbie BApHAHTHI PEIICHUI;

e IeTIATh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, AMOIUOHAJIbHbIN NHTENJIEKT:

e 1aBATh a/ICKBATHYIO OLICHKY CUTyalluX U MpCjiararhb Ijiad ee HU3MCHCHHMUAI,



¢ OOBSICHATh MPUYUHBI JOCTHKEHUS (HEIOCTHIKEHUS) PE3yJbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY;

¢ BHOCUTBH KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ BHINOTHEHUS (PU3MUECKOTO UCCIECTOBAHMS MM MTPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBILIUXCS CUTYalUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIU U YCIOBUAM;

e CTaBUTH ce0s HA MECTO JAPYroro 4esloBeKa B XOJE CIOpa WM AMCKYCCHM Ha HAyYHYIO TeMY, TOHMMAaTbh MOTHBBI,
HaMEPEHUS U JIOTUKY IPyTOro;

e IPU3HABATh CBOE MPaBO Ha OLIMOKY IIPH peIIeHNH (PU3NUECKUX 3a7a4d WM B YTBEP)KICHUSAX Ha HAyUYHbIE TEMbI U TaKOE
e IIpaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y oOyueHus B 7 KJjiacce peMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTD Y

oOy4JaronmMxcs yMEHUM:

* ICTIONIB30BAaTh TOHATHSA: (PU3NYECKUE U XUMHYECKHE SBJICHMS, HAOIIOJCHHE, SKCIIEPUMEHT, MOJENb, THIOTE3a,
€IMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSHUS BellecTBa (TBEpPAOE, KUAKOE,
razoo0pa3Hoe), MEXaHMYeCKOe [IBIKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSAMOJIMHEHHOE), TpaeKTopus,
paBHOJICUCTBYOIIAs cuiia, nedopMaius (yrnpyras, IiacTUH4eckasi), HEBeCOMOCTb, COOOIIAIOIINECS COCYIbL;

e paznuyath siBIeHUs (aud@ysus, TErIOBOe ABMKEHHWE YACTUIl BEUIECTBA, PABHOMEPHOE JBI)KEHUE, HEPaAaBHOMEPHOE
IBWKEHUE, WHEPLMsI, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHOW OChIO BpalleHUs, repeaaya
JaBJIeHUs TBEPABIMU TeJIaMH, XUAKOCTAMU M Ta3aMmM, aTMoc(epHOoe IaBiieHHE, IUIaBaHUE Tell, MpPEeBpalICHUS
MEXaHUYECKOM PHEPTUN) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, I€MOHCTPUPYIOLIUX JTaHHOE
(du3nyuecKoe BICHUE;

e pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUNA B OKPYXKAIOIMIEM MHUpPE, B TOM YHCIe (U3MUECKUE
SBJICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOM M HEXKUBOM NMpuUpoe, NeHCTBUE CUITBI
TPEHUS B MPHUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBJICHUS HA >KMUBOW OpraHu3M, IJIaBaHHE PbIO, phluaru B
TEJEe YeNOBEKa, MPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO0 3a/lady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA
(npusHaku) GU3NYECKUX SIBJICHUM;



* ONMCHIBATh M3YYCHHBIC CBOWCTBA TEI W (PU3MUYECKHE SIBJICHUS, MCIOIL3YS (PU3MUECKHE BEIUYMHBI (Macca, 00BEM,
MJIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, CHiia
TpeHus, naBlieHue (TBEPAOTO Teia, KMIKOCTH, ra3a), BRITAIKUBAIONIAS CHJIA, MEXaHWYeCKas padoTa, MOIIHOCTS,
IUIEYO CUJIbI, MOMEHT CHJIbl, KOO(PQHUIMEHT MOJE3HOIO JCUCTBUS MEXaHW3MOB, KMHETHYECKas W TMOTEHIHUANbHAs
SHEPTHUs), MPU ONMMCAHUM MPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT UCIOJIb3YEMBbIX BEIMYMH, X 0003HAUCHUS U
eAUMHUITBI (U3UYECKUX BEIWYNH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE MAHHYIO (PU3MUECKYIO BEITUYUHY C IPYTUMHU
BEIIMYMHAMU, CTPOUTH TPa(QUKU N3YICHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEITHYNH;

e XapaKTEepPU30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MIPOLIECCHI, UCTIOIb3Ys MPaBUiIa CIOKEHUS CUJl (BJIOJIb OJTHOM
npsimoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumesa, paBUiIo paBHOBECHs pblyara (0J0Ka), «30JI0TO€ MPABUIION
MEXaHUKU, 3aKOH COXPAHEHHUS MEXaHWYECKOW JHEpPruM, MPH ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMHMCHIBATh €70 MATEMATHICCKOE BBIPAKCHUE;

¢ O0BSCHATh (PU3WYCCKHE SBIICHUS, IMPOIECCHl W CBOWCTBA TEJI, B TOM UYHCIE M B KOHTEKCTEC CHTYyaIrluit
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUUHHO-CIICICTBEHHBIC CBA3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha 1-2 M3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

e peIIaTh PACUETHHIC 3a7a4M B 1—2 MEUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3HUCCKHUE BEITMYNHBIL:
Ha OCHOBE aHAJIM3a yCIIOBHUS 3a/1a4 3aMKMChIBATh KPATKOE YCIOBUE, TIOJICTABIIATh (PU3NUECKUE BETUIHHBI B (DOPMYITBI
U TPOBOJUTH pacu€Thl, HAXOJUTh CIPABOYHBIC JlaHHbIE, HEOOXOAMMBIC [IJIi pEIIeHUs 3aaad, OICHUBATH
PEATUCTUYHOCTD TOJTyYeHHON (DU3NYECKON BEIIMUMHBI;

e PACIIO3HABATh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUThH MPH MOMOIIHA (PU3NYECKUX METOOB, B ONMHUCAHUU WCCIICAOBAHUS
BBIZICISITh TIPOBEPSEMOE TPEANOJIOKEeHUE (TUMOTE3y), pa3iudyaTh W WHTEPIPETHPOBATH TOJYYCHHBIA pe3yibTarT,
HAXOJUTh OMUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

¢ IPOBOANTH OMBITHI 10 HAOMIOACHUIO (U3MUECKUX SBICHUN WM (PU3NYECKUX CBOWUCTB Tei: (HOPMYTUPOBATH
MIPOBEPSIEMbIC TIPEATNOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMs, 3alUCHIBATh X0/ OIbITA U
bopMyIUpOBaThH BHIBOJIHI,

e BBITIOJTHSATH MIPSAMBIC U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHITBI U TEMITepaTyphl C UCTIOJIb30BAaHHEM
AQHAJIOTOBBIX W UHU(PPOBHIX NPUOOPOB, 3aNMUCHIBATHL MOKa3aHUS MPUOOPOB C Yy4ETOM 3alaHHON aOCOJIIOTHOU
MOTPEMIHOCTHA U3MEPEHUN;



« IPOBOANTH HCCIEOBAaHUE 3aBHUCHUMOCTH OJHON (PU3NYECKOW BEIUYHMHBI OT APYTOHM C HCIOJIB30BAHHEM MPSIMBIX
M3MEPCHUI (3aBUCUMOCTH IyTH PAaBHOMEPHO ABWXKYIIETOCS Tela OT BPEMEHH IBIDKEHUS TeJa, CHUJIBI TPEHUS
CKOJILKCHHS OT Beca Tella, KauecTBa 0OpaOOTKHU MOBEPXHOCTEH TENM M HE3aBUCUMOCTH CHJIBI TPEHHS OT ILIONIAIN
COTIPUKOCHOBEHUS TE€J, CUIIBI YIPYTOCTH OT YJTMHEHUS TIPYKUHBI, BHITAKABAIOIICH CHIIBI OT 00bhEMA MOTPYKEHHOM
YaCTH TeNA U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TTyOWHBI, HA KOTOPYIO TIOTPYKEHO
TEJ0, YCIIOBUM TIJIaBaHUS TEJ, YCIOBHM PaBHOBECHs phluara M OJOKOB), y4acTBOBATh B IUIAHUPOBAHUU YUEOHOTO
MCCJICIOBaHMsI, COOMpPATh YCTAaHOBKY M BBINIOJHATh W3MEPEHHS, CICAysS NPEIJI0OKCHHOMY IIaHy, (UKCHPOBATh
pe3yNIbTaThl MOJTYYCHHON 3aBHCHUMOCTH (PM3WYCCKUX BEIMYMH B BUC MPEJIOKCHHBIX TaOJIUIl U TpadUKOB, 1enaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

* IPOBOJANTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BETUYHMH (IUIOTHOCTH BEIIECTBA >KUIKOCTH W TBEPIOrO Tela, cuja
TPEHUS CKOJIBKCHHUSI, JaBJICHUE BO3/yXa, BEITAIKUBAIOIIAS CHJIa, ACHCTBYIOIIAsS Ha MOTPYKEHHOE B KUIKOCTH TEIIO,
KO2(D(PHUITUEHT TOIE3HOTO AECHCTBUS IPOCTHIX MEXAHU3MOB), CICAYS MPEII0KCHHON HHCTPYKIIUN: TIPH BBITIOJTHEHUN
U3MEpPEHUN cOOMPaTh IKCTIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE NCKOMOW BEJIMYUHBI,

e COOTIOZIATH TIPABIIIA TEXHUKH 0€301MIaCHOCTH MpU padboTe ¢ 1ad0paTopHbIM 000PYI0BAHUEM;

e YKa3bIBaTh TIPHUHIMIBI JCUCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETpP, JTHUHAMOMETD,
COOOMIAIOIITHECS COCYBI, OaPOMETp, phIUar, MOBMKHBIN M HETIOIBIKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTD;

e XapaKTEePU30BaTh MPUHIIUIIBI ACHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUICCKUX YCTPOMCTB C OMOPOI Ha UX ONHCAHUS (B
TOM YHCIIC: TOAIIUITHUKY, YCTPOMUCTBO BOJIONPOBOIA, TUIPABINYECKUN TIPECC, MAHOMETP, BHICOTOMED, MOPIITHEBOU
HACOC, apeoMeTp), UCIOJIb3Ysd 3HAHUS O CBOWMCTBAX (PU3MUECKHUX SBJICHUN U HEOOXOIMMble (PU3MUYECKUe 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI (HAXOAUTH WH(OPMAITHIO O MPUMEpax) MPAKTHIECKOTO WCIOJIb30BaHUS (PU3NYECKUX 3HAHUHU B
MOBCEAHEBHOM JKM3HU I oOecnedeHus O0e30macHOCTH TMpu  oOpamieHuH ¢ npudopaMu U TEXHUYECKUMHU
YCTPONUCTBAMH, COXPAHEHHUS 3I0POBBS U COOJIIOICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIEH Cpejie;

¢ OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(OopMaruu B UHTepHETE B COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha
OCHOBE HMMCIONIUXCS 3HAHWUH W TYTEM CpPaBHCHUS Pa3IMYHBIX WCTOYHHMKOB BBIICIATH WH(MOpMAIUIO, KOTOpas
SIBJISICTCS] TIPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;



* ICTIOJIB30BATh IMPH BBIMIOJHEHUU Y4YEOHBIX 3aJaHUl HAay4YHO-TIOMYJSAPHYIO JUTEPATYypy (PUINYECKOTO COACPIKAHMS,
CIpaBOYHBIC MaTEpUaibl, pecypchl ceTH MHTepHET, BIageTh MpuéMaMy KOHCIIEKTHUPOBAHUS TEKCTa, MTPeoOpa30BaHuUs
nH(OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKUE IUCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHMKOB HH(popmanuu
(u3UYECKOro COAEpKaHUs, B TOM UHUCIIE MyOIMYHO JENaTh KpaTKUE COOOIIEHHS O pe3ysibTaTaX MpPOEKTOB WIIU
y4eOHBIX HMCCIEAOBAaHUM, MPU 3TOM TIPaMOTHO HCHOJIb30BaTh W3YUYCHHBIA MOHATUHHBIA ammapaT Kypca (QHU3UKH,
CONPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALNEM;

eIIpY BBINIOJIHEHUU YYEOHBIX HPOEKTOB M HCCIENOBAHUI pacHpenensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
[OCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BHIIOJHEHUEM IUIaHA IEWCTBUMN, aIEKBATHO OILICHUBATh COOCTBEHHBIN BKJIA
B JICSATEIBHOCTD I'PYIIIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHHUE OKPYKAFOIIUX.

K xoH1y oOyueHus B 8 kJiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh C(POPMUPOBAHHOCTD Y

oOy4JaronmMxcst yMEHUM:

* ICTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHHE aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS
BEIIECTBA, KPUCTAJIMYECKHME M aMOp(HbIE Tejla, HACBHIIICHHbIH M HEHACBHIINICHHBIM Map, BIaXXHOCTb BO3AYyXa,
TEMIIEpPaTypa, BHYTPEHHSS DHEPIHUs, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIA JJIEKTPUYECKUN 3apsll, DJIEKTPUYECKOE
I10JI€, MPOBOJHUKY U JUAJIEKTPUKH, IOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE TMOJIE;

epa3uuaTh SBJICHHS (TEIUIOBOE paCIIMPEHHE M C)KaThe, TeIlonepenaya, TEIJIOBOE PABHOBECHE, CMAayMBaHUE,
KallWUIIpHbIE SBJICHUS, HCIAapeHUe, KOHJEHCAIUs, IUIaBJIeHUe, KpUCTain3auus (OTBepAeBaHUE), KHUIICHHUE,
Teruionepeaaya (TEIIoNpPOBOAHOCTh, KOHBEKLHMS, HW3JIydY€HHUE), SJCKTpPHU3alUsl TeJ, B3aUMOJCHCTBUE 3apsjioB,
JNEUCTBUSA DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHNE, B3aUMOJEHCTBUE MAarHUTOB, JIEHCTBUE MAarHUTHOTO TOJISI HA
MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKLHKSA) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

e pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBJICHHM B OKpYXAlOUIeM MHUpPE, B TOM 4HCIe (U3HUECKUE
ABJICHHUSI B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KaNWULIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIIBI B IPHUPOE,
nznyuenue ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, 0Opa30BaHHME pOCHI, TyMaHa, HHEs, CHera,
ANEKTPUYECKUE SIBJIIEHUS B arMmocdepe, HIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Iojie 3eMiu, apend
IIOJIFOCOB, POJIb MAarHUTHOTO MOJIS JUISl )KM3HU Ha 3eMJie, NOJIIPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3aja4y B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHU;



¢ OMUCHIBATh M3YYCHHBIE CBOWCTBA TNl U (PU3WYECKUE SIBICHUSA, UCTOJIB3Ys (PU3NUECKUE BEIWYHHBI (TeMIlepaTypa,
BHYTPEHHSISI DHEPIHUsl, KOJMYECTBO TEIUIOTHI, yAENIbHAsA TEIJIOEMKOCTH BEIIECTBA, YJEIbHAsl TEIUIOTA IUIABJIECHUS,
yaenpHas TEIIoTa MapooOpa3oBaHus, yAelbHas TEIUIOTAa CTOPaHUs TOIUIMBA, KOI(PPHUIIMEHT MOJIE3HOTO ACHCTBHS
TEIUIOBOM MAalINHBI, OTHOCUTEJIbHAS BIAKHOCTH BO31YyXa, JJEKTPUYECKHHA 3apsl, CHJIA TOKa, JJIEKTPUYECKOE
HalpsOKEHUE, COINPOTUBJICHHE IPOBOJHUKA, YAEIbHOE CONPOTHBIEHHWE BELIECTBA, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKa), MPU OMHCAHMU MPABUJIBHO TPAKTOBAaTh (DU3MUECKHUI CMBICI HCIOJb3YEMBIX BEJIHYHH,
0003HAYCHHUA W EIUHUIBI (U3MYECKUX BEIUYHH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BEJIMUYMHAMH, CTPOUTD I'pa)UKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

* XapaKTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS U MPOLIECCHI, UCIOJIB3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISPHO-
KWHETUYECKOW TEOPUM CTPOEHUS BELECTBAa, MPHUHIMII CYNEPHO3UIMU TOJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMS 3apsAna, 3akoH Oma Juisl ydacTKa LenHu, 3akoH /[xoyns—JIeHna, 3aK0H COXpaHEeHHsI YJHEPTHUH, TIPH ITOM
J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

¢ OOBSICHATh  (PpU3MUECKHE TpoLleCChl U CBOMCTBA TeJl, B TOM 4YHMCI€ M B KOHTEKCTE CHUTyaluil
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE n3 1-2
JOTUYECKHUX IIAroB C OMOpoll Ha 1—2 HM3y4EHHBIX CBOMCTBAa (PU3NYECKUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

e pelIaTh pacu€THbIE 3aJa4u B 2—3 NEWCTBUS, UCHOJb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BEJIUUYHMHBIL:
Ha OCHOBE aHaJIM3a YCJIOBHUSA 3a/a4M 3alIMCHIBATh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PELICHUSA
3aJlauM, BbIOMpaTh 3aKOHbI U (OpPMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOJUTH pacuy€Tbl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacro3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3MUYECKHX METOAOB, HCIOIb3Ys OIMNHCAHHE
UCCIICJOBAHNs, BBIACIATL IPOBEPSAEMOE MPEAINOIOKEHUE, OLEHUBATh IPABWIBHOCTh IIOPSAKA IPOBEICHUS
WCCIIEIOBAHNSI, 1€J1aTh BbIBOJBL,

* IPOBOJUTH OIMBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tell (KamWUISPHBIC SIBICHUSA,
3aBUCUMOCTbH JIaBJICHHS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH IMPOIlecca OCTHIBAHUSI M HArPEBAHMS MpU
U3ITyYEHUH OT IIBETa M3JIydaromieil (Morjiomaroileil) moBepXHOCTH, CKOPOCTh UCHAPEHUs] BOJbI OT TEMIEpaTyphl
KUIAKOCTM M IUIOIIAIA €€ TOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOJCHUCTBUE JJIEKTPUYECKUX 3apsALIOB,
B3aMMOJICUCTBUE ITOCTOSIHHBIX MAarHWTOB, BHU3yaJM3allMsl MAarHUTHBIX IIOJIEWM INOCTOSHHBIX MArHUTOB, JIEUCTBUS



MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA DJIEKTPOMAarHUTa, CBOMCTBA AJEKTPOABHUIATENsI MOCTOSHHOTO
TOKa): (OPMYyJIUPOBATH MPOBEPSEMBIC MPEAMOIOKEHHSI, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBAaHHUSA,
OIHCHIBATh XOJ1 OTBITA H (POPMYITHUPOBATH BHIBOIBL;

* BBIIIOJIHATH MPSIMBbIE W3MEPEHUSI TEMIEPATypbl, OTHOCUTEIbHON BIAXXHOCTH BO3AyXd, CHUJIBI TOKA, HAIPSDKEHUS C
UCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3MUYECKUX BEJIIMYMH, CPAaBHUBATh PE3YNbTAaThl U3MEPEHUN C
Y4E€TOM 3a/IaHHON a0COJIFOTHOM MOTPEIIHOCTH;

* IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMYMHBI OT APYroil ¢ HMCHOJIB30BAHUEM MPSIMBIX
U3MEPEHHH (3aBUCHUMOCTb COIIPOTUBIICHUS TPOBOJHUKA OT €0 JJIUHBI, TUIOIIAIU ONEPEUYHOT0 CEYEHUS U YAEIBbHOTO
COTIPOTHBIICHUS BEILIECTBA NPOBOJHUKA, CHJIbI TOKA, UIYLIErO Yepe3 MPOBOJHUK, OT HAINPSDKEHUS Ha MPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEOBATEILHOTO U IMAPAJIENbHOIO COEIMHEHUN MPOBOJAHMKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOupaTh YCTaHOBKY W BBIMOJHATH HM3MEPEHHS, CJeAys NPEUIOKCHHOMY IUIaHy, (UKCHPOBATh PE3yIbTaThl
MOJTy4E€HHOU 3aBUCUMOCTH B BUE TaOIUIl U TpadUKOB, I€JaTh BHIBOABI MO PE3yabTaTaM HCCIEIOBAHUS;

 IPOBOJIUTh KOCBEHHbIE HU3MEPEHUS (PU3MUECKUX BeJWYUH (yAelibHAs TEIIOEMKOCTh BEIIECTBA, CONPOTUBIICHHE
IPOBOJIHMKA, pab0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUSI, COOMPATh SKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKIIMHU, U BBIYUCIIATH 3HAYCHUE BETNYHHEI;

e COOMIOAATH MPABWIIA TEXHUKH 0€30MaCHOCTH MpU padboTe ¢ 1ad0paTopHbIM 000PYI0BAHUEM;

e XapaKTepU30BaTh MPUHIIMITEI ACUCTBUS U3YUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OmucaHus (B
TOM 4HCIIE: CHCTEMa OTOIUIEHUS JOMOB, TUIPOMETp, MapoBas TypOUHa, aMIepMEeTp, BOJBTMETP, CUYETUUK
ANEKTPUUECKOM HSHEPTUU, IIIEKTPOOCBETUTENbHBICE TPHUOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, DJIEKTPOMATHUT, SJICKTPOABUTATENbh MOCTOSHHOTO TOKA), WCIOJIB3Yys 3HAHHUS O
CBOMCTBax (PM3MUECKUX ABJICHUIA U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

e pacrio3HaBaTh MPOCThIE TEXHUUECKHE YCTPOMCTBA U M3MEPUTENIbHBIE TPUOOPHI IO CXEMaM M CXEeMATUYHBIM PUCYHKaM
(PKUIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHHs, 3JIEKTPOCKOII,
peocTaT), COCTaBJISITh CXEMbl DJJEKTPUUECKHX LEMed ¢ MOoCHeAOBaTeIbHBIM U MapajljIeIbHBIM COECTUHEHHEM
AJIEMEHTOB, pa3Iuyas YCIOBHBIE 0003HAYCHUS SJIEMEHTOB AJIEKTPUICCKUX IIETICH;

« MPUBOJAUTH MPUMEPHI (HAXOAUTh MH(DOPMAIIMIO O MPUMEPax) MPAKTHUECKOTO MCIOIB30BaHUs (PU3NUECKIX 3HAHWHA B
MMOBCEHEBHON JKM3HU JUIsl oOecreueHuss Oe30macHOCTH Mpu oOpaiieHuu ¢ TpubopaMu M TEXHUYECKUMH
yCTpOMCTBaMH, COXPaHEHUS 310POBbs U COOTIOACHNUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILEH CPe/IE;



e OCYIIECTBIISITh TOMCK HH(pOpMaUu (PU3HIECKOT0 co/iepkanus B IHTepHeTe, Ha OCHOBE MMEIONTUXCS 3HAHUHN U ITyTEM
CpaBHEHUS JTOTIOJHUTEIBHBIX HCTOYHUKOB BBIJEIATH HH(DOPMAITHIO, KOTOPAs SBIISIETCS IPOTUBOPEUUBOU HIIA MOYKET
OBITH HEJTOCTOBEPHOM;

* ICTIOJIb30BaTh IMPHU BBHINOJHEHUHU YYE€OHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO JUTEPATYpy (DU3NYECKOTrO COAEpKaHus,
CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTu VIHTepHeT, BlIaieTh MpUEéMaMy KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus
nH(}OpMAITUU U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIC W KPATKHE YCTHBIE COOONICHHs, 0000mmas WH(OpPMAIUI0 W3 HECKOIBKUX
UCTOYHUKOB (DU3MYECKOTO COJEpX aHUS, B TOM YHCIE MYyOJMYHO MPEACTABISATH PE3YJbTAaThl MPOCKTHOM WM
UCCJIEIOBATEILCKON JIEATEIbHOCTH, TIPU 3TOM TPAMOTHO HMCIOJB30BaTh M3YUYCHHBIM TMOHSITHHHBIA ammapar Kypca
(bU3HUKH, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTAIINEH;

e IPY BBITIOJTHEHUU YICOHBIX MMPOCKTOB U MCCIICIOBAHNN (PU3HUECKHUX MPOIECCOB PACTIPEALIATh 00SI3aHHOCTH B TPYIITIE
B COOTBETCTBHH C TOCTABJICHHBIMH 3aJa4aMH, CJICIUTH 3a BBHITOJTHCHUEM IIJIaHa JACHCTBUN M KOPPEKTHPOBATH €TO,
a7IcKBaTHO OIIEHHWBAaTh COOCTBEHHBIA BKJAJ B JCSATEIBHOCTh TPYMIbl, BBICTPAUBATH KOMMYHUKATHUBHOE
B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K xoH1y oOyueHus B 9 kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

¢ ICTIONIb30BaTh TOHSATHS: CHUCTEMa OTCYETa, MaTepuajgbHas TOYKA, TPACKTOPHSA, OTHOCUTEIHHOCTh MEXaHHYECKOTO
nBvKeHus, nedopmarus (ymnpyras, TuiacTudeckas), TpeHHe, HEeHTPOCTPEMUTETLHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Kku, MeHTP TSHKECTH, A0COIOTHO TBEPAOE TEJO, IIEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKUE
KoJIcOaHWS U BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, dJCKTPOMArHUTHBIC BOJIHBI, IITKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M NalIbHO30PKOCTh, CIIEKTPHI MCITYCKAHHUS W TOTJIONICHUS, anbda, 0eTa- 1 raMMa-u3JIydcHUs,
U30TOTIBI, SIZICPHAS] DHEPTETHKA;

e pa3IMYaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIIKEHHUE, PABHOYCKOPEHHOE MIPSIMOJIMHEHOE
JIBDKEHUE, CBOOOIHOE TMaJICHUE Tell, PABHOMEPHOE JBMKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE
JBIDKEHUE, KoJieOaTeNbHOE ABMKEHUE (3aTyXaloNIie U BBIHYKICHHBIC KOJIeOaHUs ), pe30HAHC, BOJTHOBOEC JBUKCHHE,
OTpaXeHHE 3BYyKa, MPSMOJIMHEHHOE pacIpOCTpaHEHHE, OTPaKCHHWE W TPEIOMIICHHWE CBETa, TMOJHOE BHYTpPEHHEE
OTpaX€HUE CBETa, pa3JIoKEHUE Oeoro CBeTa B CHEKTP M CJIOKEHHUE CIEKTPAJbHBIX I[BETOB, JHCIIEPCUS CBETA,



€CTECTBEHHAs PaJIMOAKTUBHOCTh, BOSHUKHOBEHHUE JTUHEHYATOTO CIEKTPa U3TYyUYCHHUS ) IO OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB 1 HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUC;

e PaCIIO3HABATh MPOSIBICHUE HW3YYCHHBIX (DU3NYECKHUX SBICHHM B OKpYyXKalomeM Mupe (B TOM 4HCIC (PU3MUECKHE
SBJICHUS B MIPUPOJIE: MPWIUBBI U OTIUBBI, JIBHKeHHE TUIaHeT COJHEYHOM CHCTEMbI, PEAaKTUBHOE JIBMKEHHUE >KHBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICEHUE, CEMCMMUYECKHE BOJHBI, IIyHAMH, 3XO, LIBETa Tel,
ONTHYECKHUE SBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE NCUCTBHE BUIAMMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOTO
W3IIy9CHHM, ©CTeCTBCHHBIH pPaTUOAKTUBHBIA (DOH, KOCMUYECKHE JIy4H, PATUOAKTUBHOE H3IyUECHHUE MPHPOTHBIX
MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX M3IYyUYEHUN HA OPTaHU3M YeJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/1auy B Y4EOHYIO, BBIJICIISATh CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUM;

¢ ONKUCHIBATh H3YYEHHBIE CBOMCTBAa Tel W (U3UYECKUE SIBJICHUSA, HWCIONB3YS (U3UYECKUE BEIWYUHBI (CpeAHss u
MTHOBEHHAsl CKOPOCTh Tejia IPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE, MEPEMEICHHUE, MyTh, YIIIOBas CKOPOCTh,
CuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MAaJEHUs, BEC Tea, UMITYJIbC TENa, UMITYJIbC
CWJIBbI, MEXaHUUYECKasi padoTa U MOIIHOCTh, MMOTEHIIMATIbHAS PHEPrUsl Tella, MOJHATOTO Haj MOBEPXHOCTHIO 3EMIIH,
NOTEHIUAJIbHASL SHEPrUs CKATOM MNPYXKUHBI, KNHETHYECKAass SHEPrus, MOJIHASI MEXAHWYECKas SHEpPrus, NEpUuol U
4acToTa KoJeOaHWii, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpedbl), MpU ONMUCAHUM MPABWIHHO TPAKTOBaTh (PU3MYECKUM CMBICT MCHOJIb3yEeMbIX BEJIMYUH, 00O3HAYEHUS U
eauHULIBl (PU3UYECKUX BEJIWYUH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE NAHHYIO (PU3UYECKYIO BEJIIUUUHY C JIPYTHUMU
BEJIMYMHAMH, CTPOUTH IpaMKN U3yUYCHHBIX 3aBUCUMOCTEN (DU3MYECKUX BEJIMUNH;

e XapaKTEepPU30BaTh CBOWMCTBA TeJ, (U3MUECKHUE SIBJICHHUS M MPOIECCHI, UCIIONB3Ysl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMUPHOTO TATOTCHUS, MPUHIUIT CYNEPHO3ULIUKN CUJI, TIPUHIIUII OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbloTOHa,
3aKOH COXPaHEHUs] HMMIYJIbCA, 3aKOHBI OTPaXEHUS U TMPEJIOMJICHUS CBETa, 3aKOHBI COXPAaHEHHUS 3apsIOBOr0 U
MAaCCOBOTO YMCEI MPU SAECPHBIX PEAKITUAX, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alUCHIBATH €TI0
MAaTeMaTUYECKOE BHIPAKEHUE;

e OOBSICHATH  (PU3WYECKHE TPOIECCHI M CBOMCTBA TeJl, B TOM 4YHCI€ W B KOHTEKCTE CHUTyalui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIISATh MPUYMHHO-CIICJACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB ¢ OMopod Ha 2—3 HU3y4YEHHBIX CBOMCTBA (DU3MUYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;



epeIIaTh pPACUETHBIE 3aJauM (ONUPAIOLIMECS HA CUCTEMY W3 2—3 YpaBHEHHMIi), UCIOJIb3ys 3aKOHbI M (POPMYIIBI,
CBsI3bIBAOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUSA 3a7aud 3aliChiBaTh KpPAaTKOE YCIOBUE,
BBISIBJISITH HEAOCTAIOIINE WJIM U30BITOYHBIC JTAHHBIC, BHIOMPATH 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JI PELICHHUS,
IPOBOJIUTDH PACUETHI U OLIEHUBATH PEATMCTUYHOCTD ITOJYYEHHOTO 3HaYEHUsI (PU3NUECKON BEIUMYNHBI,

e pacnio3HaBaTh MPOOJEMBI, KOTOPbIE MOYKHO PEIINTh HpPU HNOMOIIM (PU3MYECKHX METOJOB, HCIOJB3YS OINHUCAHUE
WCCJICIOBAHMs, BBIACIATH IPOBEPSEMOE MPEANONIOKEHUE, OIICHUBATh MPAaBWJIBHOCTh TMOpSAKa TPOBEACHUS
WCCIJIETIOBAHMUSI, IEIaTh BBIBOJIbI, HUHTEPIPETUPOBATE PE3YyIbTaThl HAOIIOACHH U OTIBITOB;

* IPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3NUECKUX SIBICHUNM WM (PU3MUECKUX CBOWCTB TeJl (M3yYEHUE BTOPOIO 3aKOHA
HreloTOHa, 3aKOHA COXpaHEHUs] SHEPTUH, 3aBUCUMOCTh MepHoJia KojaeOaHui Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a
U JKECTKOCTH TMPY>KUHBI U HE3aBUCUMOCTb OT aMILUIUTYZbl MalbIX KOJeOaHUM, MPSMOJIIMHENHOE paclpoCTpaHEHHE
CBETa, pa3lio’KeHHWE OElIoro CBeTa B CIEKTP, M3yYEHUE CBOMCTB HM300paKEHHs B IUIOCKOM 3€pKaje M CBOWCTB
M300pakeHHs MpeAMeTa B COOMparoliel JMH3€e, HAOMIOJEHNUE CIUIONIHBIX M JMHEHMYaThIX CIEKTPOB HM3IyYEHUS):
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 H30BITOYHOrO Habopa 0OOpYIOBaHMS, ONUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOBI;

* POBOJIUTH TIPU HEOOXOAUMOCTH CEpHUIO MPSMBIX U3MEPEHUH, OMpeAesisi CpelHee 3HaAUYCHUE U3MEPSIeMON BEINIHHBI
(bokycHOe paccTtosHME coOuparolel JMH3bI), O0OOCHOBBIBATH BBIOOp crocoba Hu3MepeHusi (M3MEPUTEIHHOTO
npudopa);

* IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTEN (PM3NUYECKUX BEJIMYMH C UCTIOIb30BAaHUEM MPSMbIX U3MEPEHUH (3aBUCUMOCTD
OyTH OT BpPEMEHU IpH PaBHOYCKOPEHHOM JBMKEHHMM ©O€3 HadaJlbHOM CKOpPOCTH, Iiepuoaa KoseOaHuil
MaTEMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTH yrjia OTPaXCHHUS CBETa OT yria MaJCHUA U yria
MPEIOMIICHUS OT yTJia MaJeHUs): TUNIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEIbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH
pe3ysbTaThl MOJYyYEHHOM 3aBHCHUMOCTH (PU3MUECKHX BEJIWYUH B BUJE TaOIMIl U IpadUKOB, JeNaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIEOBAHNUS;

¢ IPOBOJUTh KOCBEHHBIE M3MEPEHUA (PU3NYECKUX BEIUYMH (CpedHsisi CKOpPOCTh U YCKOpPEHHE Teja Npu
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO MaJCHUS, KECTKOCTh MNPYXHHBI, KOIDPHUIMEHT TpeHUs
CKOJIb)KEHUS, MEXaHN4ecKasi paboTa ¥ MOIIHOCTh, YaCTOTa M MEPHOJ] KOJICOaHWI MaTEMaTHUECKOTO U MPYKUHHOTO
MasiTHUKOB, ONTHYECKasl Cuia cOoOMparomiei JIMH3bI, PaJUOaKTUBHBIA (POH): IJIAHUPOBATH H3MEPEHHUs, COOUpPATH



HKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY M BBIMIOJNHATH H3MEPEHUS, CIEAys MPEeAIoKEHHOW WHCTPYKIUHU, BBIYHCIATH
3HaYEHHUE BEIMYMHBI U AaHATTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJTIO/IaTh TIPaBUJIa TEXHUKU OE30MaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

e pa3JIMyYaTh OCHOBHBIC MPU3HAKUA U3YyUEHHBIX (PU3UUYECKHX MOJENEH: MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPJOE TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, IUIAHETapHasi MOJIe]Ib aTOMa, HYKJIOHHAsI MOJIEJIb ATOMHOTO $I/Ipa;

* XapaKTepU30BaTh MPUHIIUIIBI ICUCTBUSA U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM HA UX omucaHus (B
TOM YHCTIE: CHOUAOMETp, MATUYUKH TIOJOKEHUS, PACCTOSHHUS M YCKOPEHHs, pakeTa, 5XOJOT, OYKH, IMEPHUCKOI,
doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, J03UMETP, Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUSI O CBOMCTBAX
(u3nyecKux SABJICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

* HCTIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKHX YCTPOWCTB, U3MEPUTEIBHBIX NMPUOOPOB U
TEXHOJOTHYECKHX MPOIECCOB MPU PEUICHUH y4eOHO-TIPAKTHUYECKHX 3a7ad, ONTHUYECKHE CXEMBI ISl MOCTPOCHUS
M300paKEHUM B TIIOCKOM 3€pKajie U COOUparoIieit JIMH3E;

e IPUBOJIUTH NPUMEPHI (HAXOAUTh UH(OPMALIMIO O MPUMEpPAX) MPAKTHUECKOTO MCIOJIb30BaHUs (PU3NUYECKUX 3HAHUM B
MOBCEITHEBHOM JKM3HM uid oOecriedeHus: Oe30macHOCTH Npu OOpallleHHu ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, COXPAHEHHUS 3I0POBbS U COOTIOICHUS HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPY>KaIOIIEH Cpe/Ie;

¢ OCYIIECTBIISITh TMOUCK HH(MOpManuu (U3HUECKOTO cojepkaHus B HWHTepHETe, CcamMoCTOSITENbHO (QOpMYTUpPYS
MOWCKOBBIA 3ampoC, HAXOAWUTh MYTH OMNpPEIEICHHUs] JOCTOBEPHOCTH TMOJYyYeHHON WHGOpMAlMu Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJIHUTENbHBIX HICTOYHHUKOB;

* CTIOJIB30BaTh IPH BBIIIOJHEHUU Y4YEOHBIX 3aJaHUl HAay4YHO-TIOMYJIAPHYIO JIUTEPATypy (PU3NYECKOTO COAEpKaHMS,
CIpaBOYHBIE MaTepUaibl, pecypchl ceTu MHTepHeT, BiaaeTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbIE U YCTHBIE COOOIIEHMS] Ha OCHOBE MH(OPMAaLMU U3 HECKOJBKUX HMCTOYHUKOB
¢usznyeckoro conep)kaHus, MyOJUYHO MPENCTaBIATh pPE3yJabTaThl MPOCKTHOW WM  UCCIEN0BATEIbCKOMN
AesITeIbHOCTH, TPU 3TOM I'PAaMOTHO HCIIOJIb30BATh U3YUYEHHbIN MOHATUHHBIN anmapar u3y4aemMoro pasjena Gusnku u
COTIPOBOXAATh BBICTYIIJICHHE MPE3EHTAINEH ¢ y4ETOM OCOOCHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
bubnnoreka IIOK
11 o - 2
MI3HIE - Hayka 0 fipupose https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bubnuoteka [IOK
2.3 A 2
TPCTATHRIC COUTONMIA BemecTRa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
A1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 Wuepnwmsi, Macca, IIIOTHOCTh 4 1 bubnnorexa LIOK

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



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

bu6nuoreka [IOK

3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
42 Jlapitetine KuAKoCTH > https://m.eds00.ru/7f416194
bubnnoreka IIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPIUs
bu6mmoteka [IOK
A P 1
> 300Ta  MOIIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
52 Hpoctbie MexamH3ME! S ! https://m.edso0.ru/7f416194
bubmmoreka [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termosste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuoteka [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMOACHCTBIE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCKHE ROJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pasnen 4. CBeToBbIe AAIBJICHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 bubmmorexa [OK

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



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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paznen 5. KBanToBBIE SIBJICHHS
bu6mmoreka [JOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001Ia0IIUIT MOAY/Ib
[ToBTOpEHue u 06001IeHNE COAEepKAHUS bub6nuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — Hayka o npupoje. SBieHus
npupoibl. DU3nvecKue ABICHUs
MexaHuueckue, TerioBbIe,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

duznyeckre BETUIUHBI B UX N3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTUUKa
TeMmneparypbl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

EcrecTBeHHOHAYYHBIN METOT TO3HAHUA.

Ornucanue PU3NUECKUX SBICHUM C
IIOMOIIBIO MOJIEIIEN

VYpok-uccnenosanue "lIposepka
TUIIOTE3BI: AAJBHOCTD MOJETA MIApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, 4YeM OOJIbIIIE BHICOTA ITycKa"
Crpoenue BemecTBa. ONBITHI,
JI0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bubmuorexa [JOK

8 JBIKCHHE HaCTHL BeLlECTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
B3anmocBsa3b MEX 1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSTHUSIX U BX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUC
bubmuorexa [JOK
13 Cropocts. Exwruie! ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nyt u BpeMeHM IBU>KEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH HHEPITUH.
15 B3aPII)MOJ16fICTBHe TCJ'IpII:aK IIpUYMHA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 [InoTHOCTH BemnecTBa. PacyeT macchl u bubmuorexa [JOK
o0beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTHU TBEPIOTO TEIa
18 Pemenue 3anau mo tTeme "I1moTHOCTE bu6nmoreka [JOK
BemecTBa" https://m.edsoo.ru/ff0al123c
19 Cuna xak XxapakTepuCTHKa



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3auMojeiicTBus Ten. Cuia ynpyrocru.
3akoH ['yka

Jlaboparopnas pabota «M3yueHue
3aBHCHUMOCTH PACTSHKCHHUSI

20
(medopmanun) NPy UHBI OT
IIPUIIOKEHHOMN CUIIBD»

21 SAsnenune Tarorenus. Cuna TSHKECTH
CBs3b MEXKY CHUJION TSYKECTH U MacCou

22 tena. Bec Tena. Pemenue 3anay no teme bubmmorexa LOK

https://m.edsoo.ru/ff0al778
"Cuna Tsoxectu"

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnuorexa [JOK
OU3NYECKUE XAPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Hsmepettite ci. JlutamoMeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnunoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS CHJT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau o reme
"PaBHoneiicTByromas cr"

08 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubnnorexka [HOK
Tpenue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubnuorexa [JOK
OT CHJIBI IaBJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICMCTBYIONIEH CUIIBI

31 Pemenue 3agau mo remaM: «Bec Tenay, bu6nmoreka [JOK


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

«['pauueckoe n3o0pakeHne CHID»,
«Cunbl», «PaBHOJICHUCTBYIOIIAS CHIT»

https://m.edsoo.ru/ff0alde0

Konrponbnas pabora no remam:
«MexaHnveckoe JABIKeHUE», «Macca,

32 IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JHanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS bubnuorexa [JOK
34 N
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus TBEPABIMU TEIAMU, bubnnorexa [HOK
JKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHH€E B )KHUJKOCTHU U rase, bubmuoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBienue B bu6mmoreka [IOK
XKUJKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobmarompecs cocynst https://m.edsoo.ru/ff0a2970
39 I'mppaBnuuecknii mpecc bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBAHUS BO3IYIITHONW 000JIOUYKH bubnuorexa [JOK
41
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
bu6mmoreka [IOK
42 Bec Bo3zmyxa. ATmMocepHOe gaBiieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTO TaBICHUS. bubmuotexa [JOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO JTABICHUS bubnnoreka [JOK
OT BBICOTBI HAJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme "AtmochepHoe
naBiieHue"
JelicTBue ®UJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEI0. ApXHUMea0Ba bubmorexa HOK
Py - 4P A https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopnast padbora «Omnpenenenue
48 BBITaJI'IDKI/IBEIO 5171 CHJIBI eflI:)CTB e bubmorexa HOK
B s yrom https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B HKHUAKOCTbH)»
Jlaboparopuas paboTa 1mo Teme
«HccnenoBaHue 3aBUCUMOCTH Beca Tejla bu6mmoreka [IOK
49 N .
B BOJIE OT 00bEMa MOTPYKEHHOU B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YaCTH TeJlay»
bu6mmorexa [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKHU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaM: «IInaBanme
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmmorexa [OK
YO8 yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
53 Mexanndeckas pabora
P https://m.edsoo.ru/ff0a3f82
54 MontHocts. EquHUIEI MOIITHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOIl MpU MOaBEME
10 JecTHuUIle"

https://m.edsoo.ru/ff0a3f82

56

57

58

59

60

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare

KontposbHas paboTta mo teme
«/laBieHue TBEPABIX TN, )KUIKOCTEH 1
ra3oBy» / Beepoccuiickast mpoBepovHast
pabora

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
TeMe «/laBiaeHue TBEPABIX TeEN,
XKUJIKOCTEH U Ta3oBy / Beepoccuiickas
poBepoyHas padboTa

Prruaru B TexHuke, ObITY U IPUPO/IE.
Jlaboparopnas pabota «Vccrnenoanue
YCJIOBUH paBHOBECHUS pbluara»

Pemenue 3amay mo teMe «Y CI0BUSA
paBHOBECHSI pblUara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment nonesnoro necTpust
Mexanusma. JlaboparopHas padota
«M3mepenune KII/ HaknoHHOM
TUTOCKOCTI

0.5

62

63

Pemenue 3amaud mo teme "Pabora,
MomHocTh, KIT/"

Mexann4geckas SHEPTUs. Kunernueckas
1 NOTCHIHAJIbHAA SHEPTUA

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

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



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WM3MEHEHUS KUHETUYEeCKOU 1

65 . 1 1
MOTEHLIUAJIBLHON YHEPTUH NIPU
CKaThIBAaHUH TeJa 110 HAKIOHHOM
IJI0CKOCTH"
66 KontponbHas padota mo teme «Pabora 1
Y MOIIHOCTb. DHEPTHUS
67 PesepHblil ypok. Pabora ¢ Tekctamu 1o 1 bubnuoreka [IOK
TeMme "MexaHndeckoe aBuxeHue" https://m.edsoo.ru/ff0adee6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MoniHocTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U MX OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpIOTO, JKUAKOTO U bubnnoreka [JOK
3 - 1
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
4 Bxoanas koHTpoJsbHas padbora 1
bu6mmoreka [IOK
5 K 1
PHCTALIHYCCKHE H aMOpPHbIC Tea https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KallWJUBIPHOCTb. 1 bubnuorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YJaCTHII
9 Buytpennss sneprusi. Crioco0Ost 1 bub6nuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 B 1
HABL TeIUIoHependn https://m.edsoo.ru/ff0a6412
VYpok-koupepenuus "[Ipaktuueckoe
P deperu P N bubmuorexa [JOK
11 WCIIO0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCpUajIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



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

sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHHe TEII0BOro OanaHca.

13 p bubnmoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "HccrnenoBanue

14 SIBJICHUS TETUIOOOMEHA TTPU bubnmoreka [JOK
CMEIIMBAaHUU XOJIOJIHOU U ropsiuei https://m.edsoo.ru/ff0a6a98
BOJBI"

Pacuer koaudecTBa TEIIOTHI,

15 HE00XO0MMOTO ISl HarpeBaHUs Tea U
BBIJICJISIEMOTO UM TIPU OXJIAXKICHUN

16 Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
yACJIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IebHas TEIJIOTa bubnnorexa [HOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpACBaHUE

p bu6mmorexa [IOK
18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast
https://m.edsoo.ru/ff0a71d2
TEII0Ta TUIaBJIEHUS

19 Jlaboparopnast pabora "Onpenenenue bubnunoreka [JOK
YACIBbHOU TETIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora

21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS

29 Bnaxxnocts Bo3ayxa. JlabopaTopHas bubnmnoreka [JOK

pabora "OnpeneneHrne OTHOCUTEIBHON

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BJIQXKHOCTH BO3/yxa"

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

[IpuHIMIBI paGOTHI TETIIIOBBIX

neurateneit. [lapoBas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATENH U 3aIIUTa OKpYyKarouen
cpelibl

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

26

27

28

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
OHCPI'vH B TCIJIOBBIX ITPOLIECCaxX

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
teme "TeruoBble siBiieHUs. MI3MeHeHne
arperatHbIX COCTOSIHUH BelecTBa"

KoHnTtposbHas paboTta mo Teme
"TeroBele aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

31

32

Ypok-uccnenosanue "DneKTpuzaius
TeJl UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

B3aumopaeincTeue 3apsyKEHHBIX Tell.
3axoH KyrnoHna

DnexTpuueckoe nojie. HanpsskeHHOCTD
anekTpuyeckoro nosst. [puHnun
CYIEPIO3ULMH HIEKTPUUECKUX MTOJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpudeckux 3apsiaoB.
DOneMeHTapHbIH 3apsaa. CTpoeHue aroma



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

34 IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubmumorexa [IOK
COXPAHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnunoreka [HOK
BJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymiecTBoBaHus. McToOuHUKH Bubmaorexa ITOK

https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefCTBUS AJIEKTPUIECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJICKTPUYECCKOTO T0JISI Ha MPOBOTHUKHU U 1
JADTICKTPUKH"

39 DNEeKTPUYECKUM TOK B MEeTaJlJIaxX, bubnuorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
JacTH
Cuna Toka. JJaboparopHas pabota

41 "N3mMepeHue U peryJIupoBaHue CUIIbI 0.5 bubmmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopHas pabora 05 bubnnoreka [JOK
"N3mepeHue u peryinupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

43 ConpoTuBiieHUE TPOBOJHUKA. Y ACITBHOE bubnuotexa [JOK
CONIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh

44 AIEKTPUIECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK

MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIIA !
MOTIEPEYHOro CeueHus: U marepuana”

https://m.edsoo.ru/ff0aa738



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

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 1 ygacTka bubmorexa LOK
P ' Uy https://m.edsoo.ru/ff0aa44a
LIeTTH
Jlaboparopuas pabota "HccrnenoBanue
46 3aBUCUMOCTH CWJIBI TOKA, UIYIIETO bubnmoreka [JOK
4yepes pe3sucTop, OT CONIPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa ¥ HanpsDKeHHs Ha pe3ucTtope”
47 [TocnenoBarenbHOE U MapaLICIbHOES
COCTUHEHUS TIPOBOTHUKOB
Jlaboparopnast padota "IIpoBepka
48 MpaBuia CIOKEHUS HAMPSHKEHUN TPU bubnnoreka [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnast padota "IIpoBepka
49 MpaBuJjIa JJIs CUJIbI TOKA MPU bu6mmoreka [IOK
MapasieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA
50 Owma 1151 pa3IuyHOro COSIMHEHHMS bubmorexa [JOK
AP A https://m.edsoo.ru/ff0aaf8a
MIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnuotexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHnas pabora "OnpeneneHue
52 a60TpLI u I;/10 HPOCTI/I SHCKTpI/I'—IeCKOFO bubmorexa [JOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuUecKue Ien U MOTPEOUTenn
53 3JCKTPHYECKON SHEPTUU B OBIT bubmorexa [JOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanne
54 IlocTossHHBIC MAarHUTEI, UX



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

B3aUMOJICTICTBHE

Ypoxk-uccienopanue "M3ydenue nosiei

bu6mmoreka [IOK

55 1
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe noJjie. MarHuTHOE 1moJie
bubmuorexa [JOK
56 3eMJIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuiie
[ToaroroBka Kk KOHTPOJILHOU paboTE MO
Teme "DIEKTPUUECKUE 3apsibl.
57 3apsiKEHHbIE TeJla U UX bubmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTosHHBII
3JIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE
. bubnuorexa [JOK
58 TeJla ¥ UX B3aUMOJICHCTBUS.
. . " https://m.edsoo.ru/ff0abea8
[TocTosiHHbI neKTpUYecKuit Tok" /
Bcepoccuiickas npoepounas pabota
Pesepublit ypok. Pabora ¢ Tekcramu mo
59 teMe "[10CTOSHHBIN 2IEKTpUUECKUI bubnnorexka [JOK
Tok" / Becepoccuiickas mpoBepoyHast https://m.edsoo.ru/ff0acdc6
pabota
OmnsiT OpcTena. MarHuTHoe nose
60 ANEKTPUYECKOT0 TOka MarHuTHOE IoJIe bubmorexa HOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHne >IEKTPOMArHiuTOB B
61 TexHuke. Jlaboparopras pabora 05 bubnmoreka [JOK
"N3yueHne neiCTBUSI MATHUTHOTO OIS ' https://m.edsoo.ru/ff0ac74a
Ha TIPOBOJIHUK C TOKOM"
62 DNEeKTpOABUTATEINb MOCTOSIHHOTO TOKA. bubnmnoreka [JOK

Hcnonb3oBaHue 31eKTpoBUTaTENEH B

https://m.edsoo.ru/ff0ac86¢c
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TEXHUYECKUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas padora
"KoHncTpyupoBanue u udyueHue padoThl
3JIEKTpOABUTATEINS "

63

OmnsiTel @apanes. 3akoH
3JIEKTPOMArHUTHOM MHAyKuuu. IIpasumno
Jlenna

64

Onexrporereparop. CriocoObt
MIOJIYYCHUS DJICKTPUICCKOM dSHEPTHH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU

65

66

67

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPUYECKHE U MAaTHUTHBIE
siBJIeHUS "

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teme "TemnnoBble siBICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accbe

68

Pesepaubiit ypok. Pabora ¢ Tekcramu mo
TeMme "MarauTHele SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

145
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https://m.edsoo.ru/ff0acc5e

9 KVIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
[
J:;-H Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/IS[ :)l;l[()l;l;z?;fenbﬂme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIIFHOCTD bubnunoreka LIOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuorexa [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a

4 Bxoanas koHTpoJsbHas padboTa 1

5 [IpsimonuHEtHOE PaBHOYCKOPEHHOE 1 Bbu6moreka [JOK
JBHKECHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBIKEHUs. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

7 yCI(OlfeHI/If[) Tenzf pu paBHOI})/CKopeHHOM 1 1 bubmmorexa LIOK

. " https://m.edsoo.ru/ff0adb18

JBMDKEHUH 110 HAaKJIOHHOM TIOCKOCTH

3 CBoboanoe nagenue tei. OnbITh 1
lanunes
PaBHOMEpHOE nBMXKEHUE TTO

9 okpykHOCTH. [Iepron u yacrora 1 bu6muoreka [JOK
oOpamenus. JInaeitHas u yrioBast https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LlenTpocTpeMuTeNnbHOE YCKOPEHHE

11 Ilepssiii 3akoH HptoToHa. BexkTop cuiibt bubmuoteka [IOK



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

https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroTona. Bu6muotexa [JOK
12 .
PaBHoOelicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus bubnmnoreka HOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnmnoreka HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnunorexa LIOK
15 . r
Cua ynpyrocts. 3ako I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
1
8 Cuua Tperus https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
1 P
9 elreHre 3aaad 1mo teMe «Cuta TpeHHs» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
KO3 (ULIEeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuna roctu. Cuna bubmmorexa [IOK
. Yipy ' https://m.edsoo.ru/ffOafb8e
TPEHUS
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO brbmmorexa LIOK
' P A https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHpepennus "JIBrmkenue Ten
23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conueunas cucrema). ['anmaktuxu"
24 Pemenne 3amad mo teme "Cuma TsokecTH but6mmoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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Y 3aKOH BCEMUPHOI'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKass CKOPOCTD.

bub6nmoreka [IOK

25
HesecoMocTb u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruabHOM TOUKH.
AGcomoTHO TBEPIOE Teslo. PaBHOBecHe
26 TBEPIOrO TeJla C 3aKPEIUIEHHOI OChIO Bubmaorexa ITOK
p p https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LleHTp
TSDKECTH
PaBHOBeCcHe MaTepHaIbHOW TOYKH.
AGcomoTHO TBEPIOE Tello. PaBHOBecHe
27 TBEPJIOTO TeJA C 3aKPEIUIEHHOM OChIO
BparieHusi. MoMmeHT cuibl. L{eHTp
TSDKECTH
28 Pemenue 3amau mo reme "MOMEHT CHIIBL bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka kK KOHTPOJILHOM paboOTe MO
29 TeMe "MexaHnuecKoe ABHKEHNE bubnmorera [IOK
. " ' https://m.edsoo.ru/ff0b0408
BzanmoneiicTtBue Ten
KonTponbHas pabota no teme
30 "MexaHNYeCKOEe IBUKEHUE bubnnorexa [JOK
N " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiiel. 3aKoH
31 COXpaHEHUs UMITyIbca. YIIpyroe bubmorexa LIOK
P 4 L Pyt https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBHE
Pemenue 3agad nmo reme "3akoH but6mmorexa [IOK
32 \
COXpAaHEHUs UMITYJIbCa https://m.edsoo.ru/ffO0b096c
33 VYpok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOIITHOCTh bu6nunorexa LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b096c

PaboTa cuibl TsKECTH, CUIIBI YIPYTOCTH

https://m.edsoo.ru/ff0b0a84
bubnunorexa LIOK

3 Y CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJA M0 TOPU30HTAITBHON
MTOBEPXHOCTH»
37 CBs13b 3HEpPrUM U PadOTHI.
[ToTrenumanpHas SHEpPIrust
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI JHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «M3yueHue bubnnorexa [JOK
3aKOHA COXPaHEHUS YIHEPTUMY https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMIKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanusi. BeiHyk1eHHbIE bubnmnorexa [JOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KolebaHui 0T KECTKOCTU bubnmorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHHUYECKUX KOJICOaHMSX
Jlaboparopnas pabota «Onpenenenue
46 '—IaCTOI?FBI Hpneplfoaa KOJ‘Ie6aEI/IIII71 buGnnorexa [IOK
https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA)
47 JlaGopatopnas pabora «IIpoBepka bubmuoteka [IOK


https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b1aec

HE3aBUCHUMOCTH NEpro/1a KoJeOaHmi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoiaHbl. CBOWCTBA

48 MeXaHU4ecKuX BOJH. [IpononbHbIe 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0b21fe
MIOTIePEYHbIE BOJTHBI
Ypok-koHdepenuus "MexaHUYECKHE
49 BOJIHBI B TBEPIOM Teiie. CeillcMuueckue
BOJIHBI"
50 3Byk. Pacnpoctpanenue u oTpaxeHue
3BYyKa
51 Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
53 Ypok-koHpepeHus "YIbpTpa3ByK u bubmuoreka [IOK
MHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
54 TeMe "3aKOHBI COXPAHEHHUS bubmorexa [JOK
P ' N https://m.edso0.ru/ff0b25f0
Mexanuueckue KoneOaHus ¥ BOJTHBI
Kontponbnas pabota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4eckre KoaeoaHus
Y BOJTHBI"
56 DNEeKTPOMarHuTHOE ToJIe. bubnmnoreka [JOK
DIEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJTH
Ypok-koudepenmus "llkana
bu6nunorexa LIOK
58 AJIEKTPOMArHUTHBIX BOJTH.

Hcnonn3oBanne SJICKTPOMArHuTHBIX

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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BOJIH TSI COTOBOI CBA3H"

59

60

61

Ypoxk-uccienopanue "M3yueHue CBOWCTB

QJICKTPOMArHMuTHBIX BOJIH C ITIOMOIIBIO
MobunpHOTO Tenedona"

Pemenue 3amau Ha onpeencHue
YaCTOTHI M JUTUHBI DJICKTPOMarHUTHOM
BOJIHBI

DneKTpOMarHuTHas MpUpoJia CBETa.
Ckopoctb cBeTa. BomHoBbIE CBOMCTBA
cBeTa

bu6nmorexa [IOK
https://m.edsoo.ru/ffOb2c6c

bubnunoreka LIOK
https://m.edsoo.ru/ffOb31d0

62

Hcrounuku ceera. [IpsamonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u JlyHsl

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3658

63

64

65

3aKOH OTpa)K€HUs CBETA. 3epKaja.
Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpa)KCHHS CBETA

[Tpenomnenue cBeTa. 3aKoH
NPEJIOMJICHHUS CBETa
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

Hcnons30BaHKE MOJTHOTO BHYTPCHHCT O
OTPAXXCHUA B OIITUICCKUX CBETOBOAAX

bubnuoreka [{OK
https://m.edsoo.ru/ffOb38c4

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb3aea

bubmmoteka IIOK
https://m.edsoo.ru/ff0b3c5c¢c

66

Jlaboparopnast paborta "HccnenoBanue
3aBHCHUMOCTH yTJa MPETOMIICHHUS
CBETOBOTO JIy4a OT yIJia aJieHUs Ha
rpanuie "Bo3ayx-crekno""

67

VYpok-koupepenius "Mcnonp3oBanue
TTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS CBA3b"

68

JImu3el. OnTHYecKas Cuia JIMH3bI

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK

69 [TocTpoenne nu3o0paxeHU# B TMH3AX https://m.edsoo.ru/ffob4dda
JIaGoparopHas padora "Onpenenenue
70 (bOKyI(?HOFg pachO}IHH;I u oIr)ITquCKOI?I bubmmorexa [JOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTNH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepermus "JlehexTsl 3peHus.
Kak coxpanuts 3penue”
Pa3noxxenue 6enoro ceera B CIEKTp.
74 Omnebitel HetoTona. Crnoxenue bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
CHEKTPAILHBIX I[BETOB. Jluciepcus cBeTa
Jlaboparopnas padota "OnbIThI 10
75 Pa3IoKEHUIO OEIOTo CBETa B CIIEKTP U bubmuoreka [IOK
BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 cBeTa: AMcrepcus, MHTepdepeHuns u
nudpaxus”
77 OmeiTel Pe3epdopaa u ruianerapuas bubmuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa
79 Hcnyckanue v MOrIoONeHNe CBETa bu6muoreka [JOK
atoMoM. KBanThl. JInHel4yaTble CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabmroneHue bubnmnorexa [JOK

CIIEKTPOB UCITyCKaHU"

https://m.edsoo.ru/ff0c1550
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bubnunorexa LIOK

81 PannoakTuBHOCTH 1 €€ BHIBI
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykionnas bubnmoreka [JOK

82
MOJIEIIb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIC IpeBparnieHus. M3otomnsl bubmmorexa [JOK

8 PEPPAIIEHIA. https://m.edsoo.ru/ff0c1al4
Pemenue 3agau o Teme: bubnunoreka LIOK

84 " "

PannoaktuBHbIE TpEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana
Vpok-koH(pepenus "PagnoakTHBHEIE

86 1/1321 eHI/I}(Ib BI:I HpoJie, MEIUITNHE bubmmorexa [JOK

i y PHPOAE, MEAMITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE

87 SnepHble peakiy. 3aKOHbI COXPaHEHUS Bbu6mmoteka [JOK
3apsiA0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DHeprus CB3U aTOMHBIX sifiep. CBs3b bubmuoreka [{OK

88
MacChl ¥ SJHEPTUn https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ampau no reme "fAnepHeie
peakuun"

90 Peakuuu cuHTe3a u qeneHud saep. bubmmoteka IIOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenmus "Aneprnas

91 sHepreTuka. J{eiMcTBHUS paIiOAKTUBHBIX
W3JIy4EeHUH Ha )KUBbIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuorexa [IOK
OneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

93 KonTponbHas pabota mo Teme

"DNeKTpOMarHUTHOE MOJIE.
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DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE
sBJICHUS"

[ToBTOpenue, o6o0mIEHHE.

bu6nmorexa [IOK

4 1 1
o Jlaoparopiibie paboThI 110 Kypey https://m.edsoo.ru/ff0c245a
B3anMmonelicTBue Ten

[ToBTOpenue, o6o0menHue. Pemenue

95 aCYETHBIX U KAYECTBEHHBIX 3a71a4 10 1 bubnnorexa LHOK
P | | 8 https://m.edso0.ru/ff0c2572
teme "TernoBbie mpoLECCH
IToBTOpenue, o6o0menue. Pemenue

96 aCUETHBIX U KaYECTBEHHBIX 3aa4 10 1 bubmorexa HOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurarenci'”
[ToBTrOopenue, o6o0menue. Penenne

97 aCUETHBIX U KaYECTBEHHBIX 3aa4 10 1 bubmorexa HIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexkrpoycraHoBOK"
[ToBTOpenue, o6o0IEHNE.

98 JlaGopatopHble pabOTHI 110 KypC 1 1 bubnnorexa [IOK
" PATOPHbIC P " pey https://m.edso0.ru/ff0c2¢52

CBeTOBbBIE SIBIICHUS

IToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUS 1 bubnuorexa [JOK

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

B MEXaHUKE

100 IToBTropenue, o6o0menue. Pabora ¢ 1 bu6mmoteka [IOK
Tekcramu 1o TeMe "Koebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubmmnoreka HOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600menne. Pabora ¢

102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast gpusuka"

OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJbBTATBI OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

7 KIIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
MPOBEPHEMOTO 0o01ero ooOpazoBaHus
pe3yJbTara
11 KCIMOJIb30BATh U3YYEHHBIE TOHATHUS
19 pasnuyath SBJICHUS MO ONUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX TaHHOE
' ¢busnveckoe sBICHUE
pacro3HaBaTh MPOSBICHWE HM3YYCHHBIX (PU3UYECKUX SIBICHHH B OKPYXAIOIIEM MHpE, B TOM UHCIe (U3NIECKHE
1.3 SIBJICHUSI B MIPUPOJIE, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B yUeOHYI0, BBICIATh CYIIECTBEHHbIE CBOMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUM
ONMCHIBATh M3yYEHHBIE CBOMCTBA TN M (U3NYECKUE SIBICHMSI, UCHOJB3Ys (PU3NYECKUE BEJIUYUHBI, MPU ONHUCAHUU
14 MIPAaBUIBHO TPAKTOBaTh (PM3NYECKUHA CMBICT HCIOJIB3YEMBIX BEIMYUH, MX OOO3HAUEHUS U €IUHMIBI (PU3NYECKUX
' BEJIMYMH, HAXOAUTh (DOPMYIbI, CBSI3bIBAIOUINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNUH
L5 XapaKTepu30BaTh CBOICTBA Tell, GU3NUECKUE SBICHUS U MPOLIECCHI, UCTIONb3Ys N3YUYE€HHbIE 3aKOHBI, IIPU 3TOM J1aBaTh
' CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMIUCBIBATH €0 MaTEMAaTHUECKOE BhIPAKEHHE
OOBSACHATH (hU3HUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE€ CHUTyalllil MpPaKTHKO-
1.6 OpPUEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUYMHHO-CIEICTBEHHbBIE CBS3U, CTPOUTh OOBsiICHEHHWE u3 1 — 2

JJOTHYCCKHUX IIaroB € OHOpOﬁ Ha 1 — 2 HU3YUCHHBIX CBOMCTBaA (I)I/IBI/I‘-IGCI(I/IX HBHCHHﬁ, (I)I/I3I/I‘1IGCKI/IX 3aKOHa HWJIHN



3dKOHOMCPHOCTH

1.7

1.8

1.9

1.10

1.11

pemiath pacuéTHble 3aa4u B 1 — 2 AecTBUSL, UCIIONIBb3YS 3aKOHBI U (JOPMYJIBL, CBA3BIBAIONINE (PU3HUUECKUE BETHUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBUS 33J]auyl 3alIUCHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUYECKHUE BETUYMHBI B (HOPMYJIbI
U TPOBOJIUTH pacuéThl, HAXOAWTHb CIPABOYHbIC [aHHbIE, HEOOXOAMMBIC JUIS pELIECHUS 3a/]ay, OICHUBAThH

PEAUTUCTUIHOCTD TOTYYCHHON (PU3HUYECKOM BETMIMHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh TIPU MOMOIIH (PU3HUECKUX METOJIOB, B ONMCAHUH WCCIIEIOBAHUS
BBIICTISITh [IPOBEPSEMOE MPEANOoIoKeHHe (THIOTEe3y), pa3iudyaTb M HHTEPIPETHPOBATh MOJYYEHHBIM pe3yibTar,

HaxXxoauThb OILIMOKHU B XO0J¢ OIlbITa, ACJaTh BBIBOJABI I10 €TI0 pE3yJibTaTaM

MPOBOANTH OTMBITHI 10 HAONIONCHUI0 (DU3WYECKHUX SIBICHUNA WIH (DU3HYECKUX CBOWCTB Tel: (OPMYIHPOBATH
MpOBEpsEMbIC TIPEATOIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHMsI, 3alMChIBATh XOJI OIbITa U

(hopMyIIPOBATh BBHIBOJIBI

BBIITIOJHATE HPAMBIC U3MEPCHHA C HCIIOJIB30BAHHMECM aHAJIOIOBBIX M III/ICppOBI)IX HpI/I60p0B, 3alIMChIBATh ITOKa3aHUsA

puOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU I

MIPOBOANTh MCCIEI0BaHUE 3aBHCHUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT APYroil C HMCMIOJb30BAHUEM MPSIMBIX
M3MEpEeHUH, y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO HCCIIEOBAaHUs, COOMpaTh YCTAHOBKY U BBINOJIHATh U3MEPEHNS,
cleysl MpeaaoKEeHHOMY IUIaHy, (PMKCUpPOBAaTh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BHJIE

MMPpEAJIOKKCHHBIX Ta6J'II/II_[ u l"pa(bI/IKOB, ACJIaTh BbIBOJABI 1O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

1.13

1.14

1.15

MMpOBOANUTL KOCBCHHBIC NU3MCPCHUA (1)I/I3I/I‘IeCKI/IX BCJIIMYHNH, CICAYS npe,unoxceHHoﬁ HWHCTPYKIUU: IIPU BBITTIOJITHCHHUU

H3M€p€HHI>i CO6I/IpaTI: OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC MCKOMOM BETUIHHBI
coOJII0AaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

yKa3blBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB, XapaKT€pHU30BaTh MPUHIUIBI J1EHCTBUS
U3YYEHHBIX NMPHOOPOB M TEXHHUUYECKUX YCTPOMCTB C TOMOIIbI0 MX OMHMCAaHUS, MCIOJB3Ysl 3HAHHUS O CBOMCTBax

(bu3nyecKuX SIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTHU

MPUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO UCIIOIBb30BaHUs (PU3NMUECKUX 3HAHUI B




HOBCGI[HGBHOﬁ KHU3HHU I oOecreyennss 0e30MacHOCTH IIpu O6paH_I€HI/II/I C an6opaMH N TCEXHUYCCKUMU

YCTPOWCTBAMHU, COXPAHEHUS 310pOBbs U COOJIIOJICHUS] HOPM KOJIOTHUYECKOT0 MOBECHUS B OKPYXKAIOLIEeH cpesie

OCYILIECTBISATH OTOOP HMCTOYHHMKOB HH(POPMALMU B CeTH VHTEpHET B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM
1.16 3alpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAaHUHN U IMyTEM CpPaBHEHHUS Pa3IMUYHBIX UCTOYHUKOB BBLAEIATH MH(POPMALUIO,

KOTOpasi ABJISETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM

UCIOJIb30BATh MPH BBHINOJHEHUH Y4YeOHBIX 3aJaHUi HAYYHONONMYJISIPHYIO JIUTEPATypy (H3UUECKOro COJCpKaHWS,
1.17 CIpaBOYHBIE MaTepHUallbl, pecypchl ceTu MHTepHeT, BiafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHUs

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHCHMEHHBIC W YCTHBIE COOOIICHMS Ha OCHOBE 2 — 3 MCTOYHHKOB MH(pOpPMALUU

(l)I/ISI/ILICCKOl"O COACPKaHusA, B TOM UYHUCIIC HY6JII/I‘IHO JACJIaTb KPaTKHEC COO6IJ_ICHI/I$I 0 pe3yjibTaTax IMPOCKTOB HIIN

1.18
Y4eOHBIX HMCCIIEJOBAHHMA, NPU 3TOM TPaMOTHO HCIIOJIB30BaTh WM3YUEHHBIH TOHSATHIHBIA ammapar Kypca (U3HKH,
COIIPOBOXAAThH BBICTYIUICHUE ITPE3EHTALIEN
IIPU BBIIOJIHEHUU Y4eOHBIX IMPOEKTOB M HCCIIEAOBAaHUI pacnpenessaTh O0s3aHHOCTH B TPYIIE B COOTBETCTBUM C
1.19 MIOCTaBJIEHHBIMU 3aJlauyaMM, CJIEJUTh 3a BBIIIOJIHEHUEM IIJIaHa JEHCTBUH, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA] B
JEeSATEIbHOCTh TPYIIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsi MHEHUE OKPYKAOIINX
8 KUIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pPa30BaTE/IbHOM IPOrPaMMbl OCHOBHOI'O 00111ero
NpoBepsaeMoro
poBep o0pa3oBaHus
pe3yjabrara
11 HCII0JIb30BaTh OHATHS
1 pasinyaTh SBJIICHHUS II0 ONMCAHUI0 MX XapaKTEPHBIX CBOMCTB UM Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX [IaHHOE

(bu3nueckoe siBIeHNE




1.3

pacro3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MUPE, B TOM Yuciie GU3NUYECKUE SBICHUS
B IIPUPOJIE, IIPH ITOM NEPEBOAUTH IIPAKTUUECKYIO 33/1a4y B Y4eOHYI0, BBIAEIATh CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKK)

(bu3nyecKux sIBICHUN

14

1.5

OIMCHIBATh HU3Y4YCHHbIE CBOWCTBA Tel U (UIMYECKUE SIBICHUSA, MCNONb3yd (U3MUECKHUE BEIUYUHBI, MPU ONUCAHUU
MPABWJIBHO TPAKTOBATH (PU3NYCCKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAYCHUS W CAMHUIIBI (PU3HMUECKUX BEITMYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIIME AAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku

HU3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJIMYHH

XapaKTCPU30BaTh CBOMCTBA TECII, (1)I/I3I/I‘IGCKI/IC SABJICHUSA W IPOLECCHI, UCIIOJIb3YyA U3YUYCHHBIC 3aKOHBI, IIPU 3TOM AaBaTb

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

1.6

OOBSACHATH (1)I/ISI/I‘ICCKI/IG InpouecCbl H CBOMCTBaA TCII, B TOM 4YHCIC H B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTCpa: BbIABIIATL NPUIMHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bsAcHeHHE U3 1 — 2 JOTMYECKUX

araroB C IIOMOIIBIO 1-2 HU3YUYCHHBIX CBOICTBa (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (bHSI/I‘leCKI/IX 3dKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTb pacy€THbIe 3a/1a4u B 2 — 3 JeicTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BETUYHMHBIL:
Ha OCHOBE aHajIW3a YCIIOBHs 3aJaud 3allUChIBATH KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK INAHHBIX I PEIICHUS
3a/lauM, BBIOMpAaTh 3aKOHbI U (QOpPMYJbI, HEOOXOAWMBbIE i €€ pEelIeHUs, MPOBOAUTH pPAcUEThl M CPABHMUBATH

IMOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘ICCKOI\/’I BCIIMYHHBI C U3BCCTHBIMU JaHHBIMHA

1.8

pacinio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCIIWUTH IIPpHU IMTOMOLIIN (l)I/ISI/I‘IeCKI/IX MCTOHOB, HCIOJIB3yd OIHNCAHHC
HUCCICOO0BAaHMA, BBIACIATH IMPOBEPIACMOC TMPCAIIOJIO0KCHUEC, OLOCHUBATH MPABUIIBHOCTL TIIOpsAJKa ITPOBCACHHA

HUCCICI0OBAaHUs, ACJIAaTh BBIBOAbI

1.9

MPOBOAUTH OMBITHI TO HAOMIOAEHHIO (U3NYECKUX SBICHUM WM (U3MUECKUX CBOHCTB Tel: (QOpMYIHpPOBATh
MPOBEPSIEMBIEC TPEITOIOKEHUS, COOMPATh YCTAHOBKY W3 TPEJIOKEHHOTO O0OpYAOBaHMS, OMUCHIBATH XOJ OMBITA U

q)OpMy.TII/IpOBaTL BBIBOJbI

1.10

BBIIOJHATL HNPAMBIC HU3MEPCHHUA C HCIOJB30BAHUCM aAHAJIOTOBBIX HpI/I60pOB n JaT4YuKOB (pI/ISI/I‘-ICCKI/IX BCJIIMYHH,

CpPaBHUBATH PE3YIbTAThI U3MEPEHUH C YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH




1.11

1.12

IIpOBOAUTE HCCIICAOBAHUC 3aBHCHMOCTHU OHHOﬁ (bHSPI“ICCKOfI BCJIIMYHUHBI OT ,Z[perﬁ C HCIIOJIB30BAHHUEM IIPAMBIX
HBMGPGHHﬁZ IJIaHUPOBATh HUCCIICAOBAHUC, CO6I/IpaTb YCTAaHOBKY U BBIIIOJHATE U3MCEPCHHA, CIICAYS IMPCATIOKCHHOMY
IJIaHY, (bHKCHpOBaTI) PE3YIbTAaThL HOHy‘I@HHOﬁ 3aBUCUMOCTH B BHJC Ta6J'II/II_[ u l"pa(i)I/IKOB, J€J1aTb BBIBOJBI IIO

pe3yJibTaTaM HCCIeI0BaHUs

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCJIMYHH: INIAaHUPOBATh U3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO

YCTAHOBKY, CIEAYA HpCI[J'IO)KGHHOfI HWHCTPYKIUHN, U BEIYUCIIATh 3HAUCHUEC BEJIMYHNHBI

1.13

coOJTr01aTh MpaBuiia TEXHUKK O€30IIaCHOCTH MU padboTe ¢ J1abopaTOpHBIM 000PYI0BAHHEM

1.14

1.15

1.16

XapaKTCPpHU30BaThb IMPHUHIUIIBLI HeﬁCTBHﬂ HN3YUYCHHBIX HpI/I60pOB H TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha HMX OIIMCaHu:,

HCIIOJIb3YA 3HAHUA O CBOMCTBax (1)I/I3I/I‘ICCKI/IX SIBIICHUH U HGO6XOI{I/IMI)I€ (1)I/I3I/I‘-I€CKI/I€ 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOMCTBA U U3MEPUTEIbHBIC TPUOOPHI 10 CXEMaM U CXeMaTUYHBIM PUCYHKaM,
COCTABJISATh CXEMBbI JIEKTPUYECKHX LIENEH C MOCIeJ0BaTENIbHBIM U MapajlIeIbHbIM COSIMHEHUEM 3JIEMEHTOB, pa3anyas
YCIJIOBHBIE 0003HAYEHUSI 3JIEMEHTOB UIEKTPUUECKUX LIETel

IPUBOANUTH NMPHUMEPH! (HAXOAUTh MH(POPMALHUIO O MpUMepax) MPaKTUYECKOI'0 HMCIIOJIb30BaHUS (U3UYECKUX 3HAHUHM B
MTOBCETHEBHOM JKM3HM 17151 00ecrieueHus: 0€30MacHOCTH NPU OOpaIleHUH C TPUOOpPaMU U TEXHUYECKUMHU YCTPONHCTBaMH,

COXPAHCHUS 300POBbA U CO6J'II-OI[€HI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUS B Opr)KaIOHleﬁ cpeaec

1.17

OCYHICCTBJIATh ITOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCKOI"O COJACpKaHUA B CCTU I/IHTepHeT, Ha OCHOBC HMMCIOIIUXCSA 3HaHUH U
l'[yTeM CpaBHCHHA OOMOJHUTCIBbHBIX MCTOYHUKOB BBIACIIATH I/IH(i)OpMaHI/IIO, KOTOpas ABJISACTCA HpOTHBOpG‘IHBOﬁ nim

MOXET OBITh HCHOCTOBepHOﬁ

1.18

UCIOJIb30BaTh NPU BBHIMOJHEHUH YYEOHBIX 3a/laHUil HayyHO-MOMYJISIPHYIO JMTEpaTypy (pU3HuecKoro conepkaHus,
CIpaBOYHbIE MaTepUalbl, pecypchl ceTu VHTepHeT; BiIaseTh npuémMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHUS

nH(OpMAIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

cO3aaBaThb COOCTBEHHbIE ITHCbMEHHBIC H KpaTKUC YCTHBIC COOGI_I_ICHI/I}I, 060611_[3.5{ I/IH(I)OpMaI_[I/IIO N3 HCECKOJIBKHUX
HCTOYHHUKOB (I)I/ISI/I'—IeCKOFO COACpKaHnd, B TOM YHCIIC HY6J'II/I‘-IHO MNpEACTABIATE PE3YJIbTAThL HpOGKTHOﬁ NI

HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH, MPU 3TOM TPaAMOTHO HCIIOJIB30BATh I/I3y‘-ICHHBII71 MOHSATUHHBIN arrapar Kypca



(bU3HKH, COPOBOXKIATh BHICTYINICHUE MPE3eHTaIue

IIPpH BBIIIOJTHCHUN yLIe6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX IIPpOoIECCOB pacCpeaciiaTh 00513aHHOCTH B I'pyniic B

COOTBCTCTBHHM C IIOCTAaBJICHHBIMH 3aJadaMM, CICIWTH 3a BBIIIOJHCHHCM IIJIaHA I[CﬁCTBHfI U KOPPCKTUPOBATH €TO,

1.20
aJleKBaTHO  OLIEHUBAaThb COOCTBEHHBIM BKJIAJ B  JIEATEIBHOCTh TIPYMIbI, BBICTPAaUBaTh KOMMYHHKaTHBHOE
B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3pemaTh KOH(IUKTHI
9 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHON 00pa3oBaTe1bHOI NPOrpaMMbl OCHOBHOI'O
NpOBepPsIeMOro
0o01ero oopazoBaHus
pe3yJabTara
11 UCIOJb30BATh U3yYEHHbIE TOHATUS
19 pa3nuyarh SBJICHUS IO ONMCAHHIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nueckoe sIBIeHNE
pacrno3HaBaTh HPOSIBICHHE M3YYEHHBIX (DU3MUECKHUX SBJIIEHUN B OKPYXKAIOLIEM MHUpPE, B TOM 4HUClIE (U3NYECKUE
13 SIBJICHUSI B IIPUPOJIE, IPH 3TOM NEPEBOJIUTH MPAKTUUECKYIO 33Jjauy B Y4eOHYIO, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUN
OIMCHIBATh U3YYCHHbIE CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, MCIIONIb3Ys (PU3NUECKUE BEIUUYMHBI, IPH OMUCAHUU
14 MPaBWIbHO TPAKTOBaTh (PU3UYECKHUI CMBICI MCIONb3YEMbIX BEIMYMH, O0O3HAUY€HUS M EIUHUIBI (PU3MUECKUX
BEJIMYMH, HaXOAUTh (hOPMYJIbI, CBSA3bIBAIOIIME JAAHHYIO (PU3UUECKYIO BEJIMYMHY C JIPYTMMHU BEJIHMYMHAMM, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH
15 XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHHUS U IPOLECCHI, MCMOIb3ys] M3YUEHHbIE 3aKOHBI, NP 3TOM
JlaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE
1.6 OOBSICHATh (U3MYECKHE IPOLECChl M CBOMCTBA Tel, B TOM YHCIE€ W B KOHTEKCTE€ CHUTYallMil MNpakTHKO-




OPMEHTUPOBAHHOI'O XapakTepa: BBIABIATh NPUYMHHO-CIEICTBEHHbBIE CBS3U, CTPOUTh OOBsICHEHHME u3 2 — 3
JIOTHYECKUX IIaroB C IMOMOIIBI0 2 — 3 HM3Y4YEHHBIX CBOHCTBAa (PM3WYECKHUX SIBICHHH, (PU3UUYECKUX 3aKOHA WIIH

3daKOHOMCPHOCTH

1.7

1.8

1.9

1.10

pemiats pacuéTHble 3aJauyu (OMHUpAroIIUecs Ha cucTeMy U3 2 — 3 ypaBHEHHi), UCHONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBatONIME (DM3MUECKHUE BEIUYHMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/1auydl 3allMChIBAaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PELICHHUS,

IMpOBOAUTD paC‘IéTbI 1 OCHHUBATH PCAJIMCTUIHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/I3I/I‘ICCKOI71 BCJIMYHHBI

pacro3HaBarh MPOOJIIEMbI, KOTOPHIE MOXKHO PEIIUTh MpPHU TOMOIM (DU3HMUYECKHX METOJIOB, WCIIONbL3YS OIMCAHHE
UCCIICIOBAHUs, BBUICNIATh IPOBEPSIEMOE TPEIIONIOKEHUE, OICHHBATh IPABWILHOCTh TIOPSAKA MPOBEICHUS
WCCIICIOBAHUS, JICJIATh BHIBOJIBI, HHTEPIPETHPOBATE PE3yIbTATHI HAOIFOICHHI U OTIHITOB

MPOBOJNTH ONBITHI 1O HAOMIOJNCHUIO (U3MUYECKUX SIBJICHUNW WM (DU3UYECKHX CBOKMCTB TEN: CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa O00OpYIOBaHWs, ONKCHIBATH XOJ OIBITA U €ro pPe3yJbTaThl,
(hopMyIIMPOBATh BBEIBOJIBI

MIPOBOAUTH NMPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX U3MEPEHUH, ONpeieNsis cpeHee 3HaUeHnEe U3MepseMOl BeTHYUHbI
(boxycHOE paccTosiHUE cOOuparolell JMH3bI), OOOCHOBBIBaTH BBIOOP croco0a u3MepeHus! (M3MEPUTEITHHOTO

npubopa)

1.11

IPOBOJIUTH HCCJIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C MCIOJIB30BAaHUEM MPSMBIX HM3MEpPEHUil:
IUIAaHUPOBATh MCCIIE0BAaHUE, CAMOCTOATEIbHO COOMpaTh YCTAaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYy4YEHHOU

3aBUCHMMOCTH (I)I/I3I/IquKI/IX BCJIIMYHH B BUJIC Ta6J'II/II_[I/I Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTATaM HCCICAOBAHUA

1.12

IIpOBOAUTD KOCBCHHBIC HU3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH: IJIaHUPOBATb HN3MCPCHUA, CO6I/IpaTI:>
OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW BBIIIOJIHATE HU3MCEPCHHA, CICOAYS HpG}IJ'IO)KGHHOfI HHCTPYKIIMH, BBIYUCIIATH

3HAYCHUC BCIIMYUHLBI U aHAJIM3UPOBATH MOJYUYCHHBIC PE3YJIbTATHI C y‘-IéTOM 3aJJaHHOM MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

co0uro1aTh MpaBUiIa TEXHUKH OE€30MAaCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000pYI0BAHUEM

1.14

pa3jindaTb OCHOBHLIC IPU3HAKHU U3YYCHHBIX (I)I/I3I/I‘-IGCKI/IX MOJETIeH: MaTcpHraibHad TOYKaA, a0COJIIOTHO TBép,Z[OC TECIIO,




TOYCYHBIN UCTOYHHUK CB€Ta, JIy4, TOHKad JIMH3a, INIaHCTapHaid MOJCJIb aTOMa, HYKJIOHHAA MOJICJIb aTOMHOI'O apa

1.15

1.16

1.17

1.18

1.19

XapaKTepu30BaTh MPHUHLMUIBI ACHCTBHUS H3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX YCTPOHCTB C OIMOpPOMl Ha uX

OIMUCaHus, UCIIOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/IBI/ILIGCKI/IX SIBIICHUH U HCO6XOI[I/IMBIG (1)I/I3I/I‘-I€CKI/I€ 3aKOHOMCPHOCTHU

UCIOJIb30BATh CXEMbI U CXEMaTHYHbIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOHCTB, H3MEPUTEIbHBIX TIPUOOPOB U
TEXHOJIOTUYECKUX IMPOLIECCOB MPH PEIIEHUH Y4eOHO-IIPAKTUYECKHX 3ajjay, ONTHUECKUE CXEMbl Ui MOCTPOSHHUS

M300paKEHUH B IIIOCKOM 3€pKaJie ¥ COOMpAronIei TuH3e

MPUBOAUTH PUMEPHI (HAXOAUTh HH(POPMAITHIO O TPUMEPAX) MPAKTHIECKOTO UCIIOIB30BaHUS (PU3NIECKUX 3HAHHIA B
MIOBCEJTHEBHON KM3HM JUIsl oOecredeHuss O€30MacHOCTH IpU OOpalleHud ¢ npubopaMu M TEXHUYECKHMMHU

yCTpOMCTBaMH, COXPAHEHHUS 340POBbSI U COOTIOICHNST HOPM 3KOJIOTHUECKOT0 MOBEICHUS B OKPYKarolei cpeze

OCYIIECTBIISATh MOUCK MH(OpPMAIUK (PU3HUECKOTO COAepkKaHUs B ceTh VIHTEpHET, caMOCTOATENbHO (OPMYIUpPYs
MIOMCKOBBIA 3alpoC, HAXOMUTb IYTH ONpEAENeHHUs] JOCTOBEPHOCTH IOJYYEHHOM HH(POpPMALMU Ha OCHOBE

MMEIOIIMXCS 3HAHUHU U JONOJHUTENIBHBIX NCTOYHUKOB
UCIOJb30BATh MPU BBHINOJIHEHUU YYEOHBIX 3aJJaHUM HAy4yHO-HOMYJSPHYIO JUTEPATYpy (PU3MUECKOro COAEpKaHus,
CIpPaBOYHBIE MaTepHalbl, pecypcel cetn HTepHeT; BiageTp nNpuEMamMu KOHCIEKTHPOBAHUS TEKCTA,

npeoOpa3oBanus HH(OPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

co3JlaBaTh COOCTBEHHbIE MMChbMEHHBIE U YCTHbIE COOOIEHHSI HA OCHOBE MH(POPMALIUU U3 HECKOJIBKUX HCTOYHHKOB
¢u3nuecKoro cojiepxaHus, MyOJUYHO TPEACTABIATh pPE3yabTaTbl IPOEKTHOM WM  HCCIeI0BaTEeNIbCKON
JesITeIbHOCTH, TIPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapaTr u3y4yaemoro paszaeina Gu3nKu

U COTIPOBOYXAATh BBICTYIIJICHHE MTPE3EHTAINEN ¢ yUETOM 0COOEHHOCTEN ayJUTOPHUH CBEPCTHUKOB

MIPU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKHX IPOIECCOB paclpeAesiTh OOS3aHHOCTH B
IpylIe B COOTBETCTBUM C IIOCTaBICHHBIMM 3aJadyaMM, CICAUTb 3a BBIIOJHCHUEM IUIAHA JEHUCTBUM U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OILIGHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTh TPYIIbI, BBICTPAUBATH

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, IMPOSBJIAA TOTOBHOCTH pa3pCllaTh I(OH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon pa3znena

Kon baementa

IIpoBepsiemble 1eMEHTHI COePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA
®dusuka — Hayka o mpupoge. fBieHus npupoisl. OusnyecKkue SIBICHHA: MEXAHHYECKUE,
L TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
dusnueckue BenuuuHBL M3Mmepenue ¢usnyecknx BenuuuH. Dusznveckue MPUOOPHI.
L2 ITorpemHocTs U3mMepeHuil. MexayHapoaHasi CucTeMa €IMHNULL
EcrtecTBeHHOHay4YHBII METOJl IO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAY4YHOI'O BOIIPOCA,
13 BBIJIBUKEHUE THUIOTE3, SKCIEPUMEHT MO IPOBEPKE TUIOTE3, 00bACHEHHE HaOIr0/1aeMOro
1 SBJICHHS
14 Onucanne GU3NUECKUX SBJICHUN C IOMOMIIBIO MOJIEIEH
[TpakTiueckue paboThI:
HH#Par###113MepeHne paccTosSHUI.
#H##Par###3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
Lo #HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
###Par#H#113mepenne TeMneparypbl MpU MOMOUIM KHJIKOCTHOTO TEPMOMETpPa M JAaTYUKa
TEMIIEPATYPbI
ITEPBOHAYAJIbHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA
#H#Par###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, TOKa3bIBAOIIHIE
2 24 JIMCKPETHOE CTPOCHUE BEIIEeCTBA
95 ###Par#t#|Bukenne dvactur, BemecTBa. CBS3b CKOPOCTH JIBMDKEHHS YacTHI[ C

Temneparypoil. bpoyHoBckoe aBmxenue, 1upy3ust




2.3

BSaHMOHefICTBHC YacCTHull BCIICCTBA: IIPUTAXKCHHUE U OTTAJIKUBAHHC

###Par### ArperaTHple  COCTOSHUSI BEIISCTBA: CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX

2.4 (kpucTaNIMYeCKuX) Tel. B3auMOCBsI3b MEXIYy CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckre padOTHI:

25 ###HPar###Ouenka muameTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHUEM PoTorpaduii).

##H#Par###OnbITHl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

#HHPar###OnbIThI 10 0OHAPY)KEHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO MPUTKEHHS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanuueckoe nBrKeHHe. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKCHHE

3.9 ###Par#t#Cropocts. CpeaHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBIKEHUHU. Pacuér myTtu u
' BPEMEHU JIBUKEHUS

33 SlBnenve wuHepnuu. 3aKOH WHEPHUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUS
' CKOPOCTH JIBH>KEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tella

34 ###Par#t#lnotHocTh BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B €IMHUIIE
' 00BéMa BelecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI

3.6 Cuua ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOUIBI0 TMHAMOMETpa

3.7 H#H#Par###IBnenue Tarorenus u cuia Tsokectd. Cuia TSHXKECTH Ha JPYrux IiaHerax. Bec
' tena. HeBecomocTs

3.8 Cwua Tpenusi. TpeHHne CKOJIbKEHUsI ¥ TpeHUE TTOKOos. TpeHne B MpUpoJie U TEXHUKE

3.9 #H##Par###Cnoxenne cuil, HampaBJICHHBIX 110 OJHON TpsiMoil. PaBHOACHCTBYIOIIAS CHUT




[TpakTuueckue paboThI:
OrmpezesieHre CKOPOCTH PAaBHOMEPHOTO JABMXKEHHUs (LIapUKa B JKUJAKOCTH, MOJEIN

AIIEKTPUYECKOT0 aBTOMOOWIIS U Tak jaajnee). OnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHHS

3.10 Opycka MM IMIapHKa MO HAKIOHHOHM TuiockocTH. OmpeneneHne MmiIOTHOCTH TBEPIOTO Tena.
OmnbITHI, JAEMOHCTPHPYIOUIME 3aBHCUMOCTh PACTSDKEHHS (IedopMamnuu) TPYKUHBI OT
NPUIIOKEHHOW CHItbl. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI TPEHHS CKOJIbKCHHS
OT Beca Tela M XapaKTepa CONPUKACAIONINXCS TOBEPXHOCTEH
311 dusnueckue SBICHUS B IPUPOJIE: IPUMEPHI ABMKEHUS C PA3IMYHBIMH CKOPOCTSIMU B JKHUBOH 1
' HEKUBOH MIPUPOJIE, ACHCTBUE CHITBI TPEHUS B IPHPOE M TEXHUKE
3.12 TexHuueckue ycTponucTBa: AUHAMOMETP, NOAUIUITHUKI

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1 JHasnenne TBEpaoro Tena. CriocoObl yMEHBIICHHS U YBETHUCHHS JaBICHUS
4.2 JlaBnenue rasa. 3aBUCUMOCTb JIaBJICHUA I'a3a 0T 00bEMa, TEMIIEpaTyphl
A3 [lepenaua paBneHust TBEPABIMU TeJaMH, >KUIKOCTAMH M Ta3aMu. 3akoH [lackas.
' [THeBMaTHYECKHE MAIIUHBI
W 3aBUCUMOCTh  JIaBJICHHUS OKHJIKOCTH OT TIIyOMHBL. [ MapocTaTHMYecKWil — mapaJokc.
' Coobmaromnuecs cocyasl. [ uapaBnnyeckre MeXaHU3Mbl
Atmocdepa 3emnum u aTMmocdepHoe JaBieHue. lIpuuMHBI CyIIECTBOBAHUS BO3IYIIHOM
4.5 o0onouku 3eminu. OnbiT Toppuyery. 3aBUCUMOCTh aTMOC(EPHOTO JIABJICHHUS OT BBICOTHI
HaJl ypOBHEM MODsI
4.6 N3mepenue armochepHoro nasieHus. [Ipudopsl 11 n3MepeHus aTMocepHOro AaBIeHUs
A7 JlelicTBHe KHUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX TeNO. BeITankuBaromas (apxuMeaoBa)
' cuia. 3akoH Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue




4.9

4.10

[TpakTuueckue paboThI:

HccnenoBanue 3aBUCMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B JKUIAKOCTh YacTH
tena. OnpeneneHrue BbITAIKMBAIOIIECH CHJIbI, JIEUCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B
JKUIAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOLIEH CHUIIBI, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT Macchl Tena. ONbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTbH BbITAIKHWBAKOUIEH
CHWJIBI, ICHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOH B )KUIKOCTh YaCTH Tela
U OT IUIOTHOCTH XHJAKOCTH. KOHCTpynpoBaHue apeoMerpa Wil KOHCTPYMPOBAHUE JOJKU U

OIIpEeNIEIIEHUE €€ TPY30II0XbEMHOCTH

du3nuecKkue SBJICHUS B IprUpoAC: BIUAHUC aTMOC(l)epHOFO JaBJICHHUA Ha JKHBOI1 OpraHusm,

IJIaBaHUE PBIO

411

TexHuueckue yCTpOﬁCTBaZ COO6H.[8.IOH_[I/IGC$I COCYyIhI, YCTPOﬁCTBO BOJOIIpOBOAA,

THIPaBINYECKUI pecc, MaHOMETP, OapoMeTp, BEICOTOMED, IMTOPITHEBOI HACOC, apEOMET]P

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

5.3 [TpocTble MeXaHU3MBI: pbIYar, 0JI0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHs pblyara

5.4 [TpuMeHeHMe paBUIIa paBHOBECHS pblUara K 0JIOKY

- «3om0Toe npaBuiio» MexaHuku. Koadduiuent nonesHoro aeictsus MexanusMoB. IIpocteie
' MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunerndeckas sHeprus

5.8 [TonHast MexaHn4eckast SHEpIus. 3aKOH U3MEHEHHsI U COXPAaHEHHUS MEXaHUYECKOW SHepruu

5.9 [TpakTuyeckue paboOTHI:




###Par###OnpenencHue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKCHHH Tella 10
TOPU30HTAIBHOW MOBEPXHOCTHU. MccienoBaHue yCIIOBHM paBHOBeECUs pbluara. M3mepenue

KII/ Hak1OHHOM MIOCKOCTH. M3yueHne 3aKkoHa COXpaHEHU MEXaHUYECKOW SHEPTUn

5.10

du3nyeckue SIBICHUS B IIpUpoOAcC: pelvyarv B TCJIC YCIIOBEKA

5.11

TexHumueckne YCTpOfICTBaZ pbryar, HOI[BH)KHBIﬁ u HCHOI[BH)I(HBII;'I 6J'IOKI/I, HaKJIOHHAas1

IJIOCKOCTDb, IIPOCTHIC MCXAHNU3MbI B 6BITy

8 KJIACC

Kon pa3nena

Koa yaemenra

HpOBepﬂeMme IJIEMEHTHBI COACPKaAaHUSA

TEITJIOBBIE ABJIEHU A
OcHOBHbIE TOJOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTpOeHUs BelecTBa. Macca u
6.1 pasmMepsl MOJIEKYII. OnbIThI, HOJITBEPKJAIOLIHE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.2 Mopenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUM BemiecTBa. Kpucrammmdeckue u
. amop¢HbIe Tena
63 OObsicHeHHe CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX TEJI HAa OCHOBE TOJIOKEHUUN
. MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciIupeHue u cxaTue
6.6 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennsas sHeprus. CrocoObl W3MEHEHHS BHYTPEHHEW SHEpPruu: Teruionepeaada u

COBepIIeHHE PadOThI



6.8

BI/I,ZLBI TCILIONCpCaAaYM: TCIJIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHHUC

6.9 KomnyecTBo TeIIoTel. Y aenbHas TEIUIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca
6.11 [InaBneHue u oTBEp/IeBaHNE KPUCTAIUTMYECKUX BEUIECTB. Y Je/IbHAs TEIUIOTa TUIABICHUS
6.12 [TapoobpazoBanue wu koHaeHcamms. Mcnapenuwe. Kunenuwe. VYaenbHas — Teriora
' napoodpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(HEpPHOTO JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
615 [Ipunuunsr pabotsl TernoBbix asurateneit KIIJ[ TtemnoBoro nurarens. TeruioBble
' JIBUTATEIIH U 3alllUTa OKPY>KaIOIIEeH cpebl
6.16 3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUHU B TEIUIOBBIX IPOIIeccax
[IpakTuueckue paboOTHI:
H#HHHPar###OnbITH IO 0OHAPYKEHUIO IEHCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
###Par###OnbITH 10 BHIPAILIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM UJIH caxapa.
#HH#Par###OnbIThl 0 HAOMIOCHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M TBEPIBIX
Ted.
6.17 #HH#Par###OnpeneneHue aBICHUS BO3yXa B Oa/JIOHE HITIpPHUIIA.

#H#H#Par###OnbITEL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJIEHMS BO3yXa OT €ro o0béMa u
HarpeBaHUs WU OXJaXKICHUS.

###Par##IpoBepka TUMOTE3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpPaTyPHI.

#H##Par###HaOmonenne W3MEHEHUsT BHYTPEHHEH OSHEpPruM Tejla B pe3yJbTare



TeIUIonepeIaun U PabOThl BHEIIHUX CHIL.

#H##Par###lccnenoBanre SBJICHHUS TEIIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOW M TOpsdeit
BOJIBI.

###Par###OnpeneneHue KOMMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW IMPH TETIOOOMEHE C
HarpeThiM METALTUICCKUM IIIIHHIAPOM.

#H##Par###OnpenencHue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

#H##Par###lccnenoBanne mpoiecca UCIapeHus.

#H#Par###0OnpeneneHue OTHOCUTEILHOM BIAXKHOCTH BO3/IyXa.

###Par#H#Onpenenenue yaeabHON TEMIOTHI IJIABICHUS JIbJA.

6.18

®duznyeckue sBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KaWULSIPHBIE SIBJICHUS B
IPUPOJE, KPUCTALIbl B Ipupoje, usnydeHue CoiHia, 3aMep3aHHe BOJOEMOB, MOPCKHE

Opu3bl; 00pa3oBaHKe POCHI, TYMaHa, WHesl, CHeTa.

6.19

TexHudeckue  yCTpOMCTBA:  KallWJULIPBI, IPUMEPHl  HCIOJIB30BAHHWA  KPUCTAJLIOB,
KUJKOCTHBIM TEPMOMETp, JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMAa OTOIUICHHs JOMOB,

TUTPOMETPHI, ICUXPOMETP, TapoBast TypOuHa, TBUTATENIb BHYTPEHHETO0 CTOPaHMSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

3J'IeKTpPI3aI_II/I$I TCII. I[Ba poaa 3JICKTPUUICCKHUX 3apA 0B

BzaumoneiicTBue 3aPSPKCHHBIX  TEJI. 3akoH KmeHa (3aBI/ICI/IMOCTB CHUJIBI B3aMMOICHCTBUS

3aPSPKCHHBIX TCJI OT BEJIMYUHBI 3apsaI0B U PACCTOAHUSA MCKIAY TeJ'IaMI/I)

aﬂeKTpI/I‘{eCKOC ITOJIC. Hal'[pﬂ)KéHHOCTL QJICKTPUYICCKOTO ITI0JIA. HpI/IHI_II/IH Cyneprno3snuumn

ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu snexTpuueckux 3apsaaoB. ODIeMEHTapHbIM anekTpuyeckuil 3apsan. CrtpoeHue



aroma. [IpoBOIHUKH U JUAIIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUUYECKOTO 3apsiaa

- DJIEKTPUYECKUN TOK. YCJIOBHUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO ToOKa. M CTOYHMKU
- MOCTOSIHHOTO TOKa

27 JIeHCTBUS 2JIEKTPUUECKOTO TOKa (TEMJIOBOE, XUMHYECKOE, MarHUTHOE). DIICKTPUUECKHUI TOK
- B JKHAKOCTSX M ra3ax

7.8 DnekTpuyeckas 1enb. Cuiia Toka. IJIEKTPUIECKOEe HANPSIKEHUE

7.9 ConpoTHuBieHHE TPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHUE BELLIECTBA

7.10 3akoH Oma a1 ydacTka uenu

7.11 [TocnenoBarenbHOE U apajlieIbHOE COCTUHEHUE MPOBOIHUKOB

7.12 Pabota u MoITHOCTE AIeKTpUdecKoro Toka. 3akoH Jxoymst — Jlenna

213 DneKTpUuecKue Uenu M MOTpeOUTeNnu dSIeKTpuueckoi sHepruu B ObiTy. Kopotkoe
' 3aMbBIKaHHE

7.14 ITocTosHABIC MarHUTEL. B3anMoieiicTBUE ITOCTOSIHHBIX MarHUTOB

7.15 MarnuTtHoe mmoje. MarauTHoe nosie 3eMJIH M €ro 3HaUYeHUE I )KU3HU Ha 3eMIie

216 OmnbiT Opcrena. MarHuTHOE TMOJI€ SIEKTPUUYECKOTo TOKa. [IpuMeHeHne 2IeKTpOMarHuToB B
' TEXHUKE

217 JleficTB€ MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM. DJIEKTPOJBUTaTEIb NOCTOSHHOTO TOKA.
' Hcnonbs3oBanme 37eKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 OmnbiTel @apanes. SABnenue snekTpoMaranuTHoM uHAYKIMU. [Tpasuno Jlenua

219 Onexrporerepatop. CrocoObl MOMYYEHUS ANEKTPUUYECKOM dHEPTrUH. DIEKTPOCTAHIMH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHECPIrun




7.20

[IpakTuyeckue pabOTHI:

OnbIThl 10 HAOIIOAEHUIO JEKTPU3ALUH TeJl HHAYKIUEH U IIPU COPUKOCHOBEHUH.
HccnenoBanue nefcTBUS 3JEKTPUYECKOTO MOJISL HA IPOBOAHUKH U IUAJIEKTPUKH.

COopka 1 mpoBepKa padOTHI JIEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u perysinpoBaHue CUIIbl TOKA.

W3mepeHue U peryarupoBaHue HaNpsHKEHUS.

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 pPEe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOT0 COITPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIAAN ONEPEYHOI0 CEYeHUs U MaTepuaa.

IIpoBepka mpaBmiia CIOXKEHUS HANPSHKEHUH IPU MOCIIEJOBATEIbHOM COEIMHEHHM JIBYX
pesuctopoB. IIpoBepka mpaBuia A CHUJIbl TOKAa IpPU MApajUIeIbHOM COEIMHEHUU
pe3ucropoB. OmpezneneHue padOThl 3IEKTPUYECKOTO TOKA, HAYILIErO 4Yepe3 Pe3UcTop.
OmnpeneneHrne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pe3uctope. MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, MIYILErO YEPE3 JIAMIIOUKY, OT HalpsKeHus Ha Hell. Onpenenenne
KIIZl narpearens. MccimenoBaHue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSTHHBIX MarHHUTOB.
N3ydyeHne MarHUTHOTO TOJISI OCTOSIHHBIX MAarHUTOB NMPU UX OOBEIMHEHUU U Pa3/ieICHUHU.
HccnenoBanue JeMcTBUS DIIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTpenky. OmbITH,
JIEMOHCTPHPYIOLIIE 3aBUCUMOCTb CHUJIBlI B3aUMOJICHCTBUS KAaTyIIKA C TOKOM M MarHuTa OT
CWJIBI TOKa W HalpaBJeHMs] TOKa B KaTymike. V3ydeHue nelcTBHS MarHUTHOTO TOJS Ha
MPOBOAHUK ¢ TOKOM. KoHcTpyupoBaHue H u3ydeHHE paboOThl BJIEKTPOABUTATENS.
N3mepenune KII/I anekrponBuraTesibHONM ycTaHOBKU. OIBITHI IO MCCIEAOBAHUIO SIBICHUS

QJICKTpoMar HUTHOM WHAYKIOUU: HUCCIICAOBAHUC W3MEHEHUI 3Ha4YeHUS MU HaIllpaBJICHUA




HHAYKIUMOHHOI'O TOKa

dusnueckue SBICHHUS B MPHUPOJE: IJIEKTPHUECKUE SIBICHHUS B atMocepe, AIIEKTPHYECTBO

7.21 KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Jpelid MOI0CoB, pOJIib MAarHUTHOTO TIOJIS JUIS
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHudeckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTaT, CYETUYHUK
299 ANIEKTPUUECKOW  SHEPrHH,  DJIEKTPOOCBETUTEIbHBIE  HPUOOpHI,  HAarpeBaTelIbHBIC

ANEeKTpOnpUOOpsl  (MpUMEPHI),  DIEKTPUYECKHE  IPEJOXPAHUTEIH,  DJIEKTPOMArHUT,

QJICKTPOABUIATCIIb ITIOCTOSIHHOI'O TOKA, 'CHEPATOP ITOCTOAHHOI'O TOKA

9 KIIACC
Kon paznena Kox snemenra [IpoBepsieMble 3I€MEHTHI COACPKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanunueckoe aBuxkeHue. MarepuanpHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPAMOTMHEHHOE IBHKCHHE
###Par#t#HepaBHoMepHOe npsiMosinHEeNHOE aBMkKeHHe. CpeaHssi 1 MTHOBEHHAsl CKOPOCTh
8 5.4 TeNa Mpy HEPAaBHOMEPHOM JIBUKEHUU
8.5 Yckopenne. PaBHOYCKOpPEHHOE MPSIMOIIMHENHOE IBUKEHHE
8.6 #i#HPar###CeoooaHoe manenne. OnblTe I aanies
#H##Par###PaBHoMepHOE ABMKEHUE IO OKpYXHOCTH. Ilepmom m yactoTa oOpaiieHus.
8.7 JIuneiinas u yriosas ckopoctu. LleHTpocTpeMUTENBHOE YCKOPEHNE
8.8 [TepBeiii 3akoH HeroToHa



8.9

Bropoii 3akon Herotona

8.10 Tperwnii 3akon HeroToHa
8.11 #HH#HPar###] [puHIIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuita ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cujla TPEHHS CKOJIBKEHHUS, CUJla TPEHHUS TOKOs, APYTHE BHJIbI
813 TpEeHUs
#H##Par###Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpPEeHHE CBOOOJIHOTO
814 naIeHUs
JBwxenue mianer Bokpyr Comnma. Ilepasi kocMmuueckas ckopoctb. HeBecomocTs u
815 neperpys3ku
8.16 PaBHOBecue MaTeprabHON TOYKH. AOCOIOTHO TBEPIOE TEIO
###Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIIEHHOW OChIO BpaiieHus. MOMEHT CHUIIBI.
847 LenTtp TsKECTH
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmynbsce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 Hi#HParf##PeakTHBHOE ABM)KEHUE
8.21 Mexanunueckast paboTa 1 MOIIHOCTb
8.22 Pabota cun TskecTH, ynpyrocty, TpeHus. CBs3b SHEprun U paboThl
8.23 [TorennuanpHast SHEPTrUs Tela, MOJHATOrO Ha/l TOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUS CKATON IPY>KUHBI
8.25 ###Par#H#Kunetnueckas sHeprusi. Teopema o KHHETUYECKOM 3HEPTUN
8.26 ##HPar##H##3aKoH coxpaHeHHs] MEXaHUIECKON SHEPTHH
8.27 [IpakTuueckue padbOTHI:




OmnpeneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WIM JABMKEHHMsS ULIapUKa 10
HAKJIOHHOM II0cKocTH. OmnpesiesieHne yCKOpeHus Tena Mpu PaBHOYCKOPEHHOM JABH)KEHUU
10 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH IMYyTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JBWXXCHHMU 0e€3
HA4YaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €CIy NpU PaBHOYCKOPEHHOM JBMIKEHHUU 0€3 HAuyalbHOH CKOPOCTH
IIyTH OTHOCSTCS KaK Psii HEYETHBIX YMCEI, TO COOTBETCTBYIOLIME IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAaJbHOTO JABJICHMSL.
Omnpenenenne KodpuIUEHTa TPeHUS CKONbXeHHusd. OnpeneneHue KECTKOCTH MPYKHUHBI.
Omnpenenenue pabOTbl CHJIBI TPEHHUS MNP PABHOMEPHOM JIBWKEHMM Tela IO
TOpPU3OHTANFHOW TOBepxHOCTH. OmnpeneneHue pabOTHl CHIIBI YOPYTOCTH NpPU TMOABEME

I'py3a € UCIIOJIB30BAHUECM HETIOABHUIKHOI'O U ITIOABUXKHOTO 0J10KOB

8.28

8.29

dusznyeckue SBICHUS B npupoac: MpUIMBBI U OTJIMBBI, ABUXCHUC IIIIAHCT ConHeuyHol
CHUCTCMbI, PCAKTUBHOC IBUKCHHUEC JKUBBIX OPIraHU3MOB
Texuudeckue yCTpOfICTBaI CIIMAOMETP, AATUMKU ITOJOXKCHUA, paCCTOAHUA W YCKOPCHUA,

PAKEThI

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarensHoe nBuxeHue. OCHOBHBIE XAapPaKTEPUCTHKHM KoJIe€OaHMI: IEpPHOJ, 4YacToTa,

9.1
aMIUIATY1a
9.5 MaremaTHueckuil U NPy XKUHHBIA MasTHUKH. [IpeBpaiienue sHepruu npu KosiedareabHOM
' JBUKEHUU
9.3 3aryxatomue kojiebanus. BernyxxaeHnbie konebanus. Pezonanc
9.4 Mexannyeckne BoiHBL. CBOWCTBA MEXAaHWYECKHX BOJIH. lIpoJosibHBIE M ITONEpEYHBIE
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9.5
9.6

9.7

9.8

9.9

BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ pacmpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM
TeJe, CCMCMHUYECKIE BOITHBI

3ByK. 'poMKOCTB U BhICOTa 3ByKa. OTpaKeHHE 3ByKa

WnudpasByk u yapTpa3Byk

[IpakTuyeckue pabOTHI:

OmnpeneneHne 4acTOTHI U EPHO0JIa KOIeOAHU MaTeMaTHIeCKOr0 MasTHHKA.

Omnpenernenne 4acTOTHI ¥ IEPHOAA KOJIeOaHUH NPYKUHHOTO MassTHUKA

HccnenoBanue 3aBUCHMOCTH NepHOa KoJeOaHUH ITO/BEIIEHHOTO K HUTH TPYy3a OT JJTUHBI
HuTH. MccnenoBanre 3aBUCHMOCTH TIEpHOJIa KOJICOAHUH MPYKHMHHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka He3aBHCHMOCTH TepHOjAa KOJeOaHUil rpy3a, MOJBEIICHHOTO K HUTH, OT

MacChl Tpy3a U KECTKOCTU MPYKUHBL. VI3MepeHue yckopeHnusi CBOOOIHOTO MaeHUs

du3nueckre SIBICHUS B npupoac: BOCHPHUATHUC 3BYKOB JXHUBOTHBIMHU, 3CMIICTPSACCHHUC,

celicMUUJecKue BOJIHBI, HYHaAMH, 3X0

TexHnueckue ycTpoicTBa: 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DIEeKTPOMarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC BOJTHBI. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH

10.2 [kana 31eKTPOMarHUTHBIX BOJH

10.3 DnekTpoMarauTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA
[IpakTuyeckue paboTHI:

10.4
N3ydeHue cBONCTB 371€KTPOMAarHUTHBIX BOJH C MOMOIIBI0 MOOUIIBHOTO TelnedoHa

105 Ouznueckue  SIBIEHWST B NpHUpOJE:  OHOJOTMYECKoe  JICHCTBHE  BHIMMOTO,

' yAbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IIyUeHHH
10.6 TexHuueckue ycTpoicTBa: UCIOIb30BaHNUE HJIEKTPOMATHUTHBIX BOJIH IS COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBETa
11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTPaKCHHS CBETa
11.4 [Ipenomiienue cBeta. 3aKoH npenomieHus ceera. [lonmHoe BHyTpeHHee OTpakeHue CBeTa
11.5 JIunza. Xop jyyel B IMH3e
11.6 OnTudeckas cucrtema goroanmapara, MUKPOCKOTIA U TEIECKOIIa
11.7 I'ma3 kak onruueckas cucreMa. biM30pyKoCTh U JaabHO30PKOCTh
118 Paznoxenne Oemnoro ceeta B criektp. OnbiTel HptoToHa. CriosKeHHE CIIEKTPATIBHBIX I[BETOB.
' Jlucniepcus cBeTa
[IpakTuueckue paboOTHI:
#HH#Par###lccnenoBanre 3aBUCUMOCTH yIJla OTPaKEHHSI CBETOBOTO JIy4a OT yTIiia aJeHusI.
##HPar###113yueHne XxapakTepUCTUK N300pakeHUs IpeIMeTa B INIOCKOM 3epKaJie.
#H##Par###lccnenoBanue 3aBUCMMOCTH yria TPEJIOMJICHUS CBETOBOTO Jiyda OT yria
119 M1a/ICHUS] Ha TPAHMILIE «BO3YX — CTEKIION.
' #H##Par###1 lonyuenue n3o0pakxeHU C TOMOIIBI0 COOMPAOIICH JIMH3BI.
##HPar###Onpenenenue GOKYCHOTO pacCTOSIHMS U ONTHUECKOW CHIIbI COOMPAIOLIEeH JTUH3HI.
H#HHHPar###OnBITH IO PA3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.
##HPar###OnbITHI IO BOCTIPUATHIO LIBETA MPEAMETOB NP MX HAOJIIOAEHUH Yepe3 1IBETOBbIE
GuIbTPHI
1110 ®dusnyeckue sBieHUs B npupone: 3armeHus ConHua u JIyHbI, 1BeTa Tell, ONTUYECKUE
' sBiieHus B aTMocdepe (11BeT HeOa, pedpakius, paayra, MUPax)
11.11 TexHu4ecKue ycTporcTBa: OYKH, IEPUCKOT, (poToanmmapar, ONTUHIECKHUE CBETOBOIBI
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KBAHTOBGIE ABJIEHUA

12.1 OmneiTel Pe3epdopaa u uranerapHas Mojennb atoMa. Mojens aroma bopa

12.2 Hcnyckanue u noryonieHrue ceeta atoMmoM. KBauTthl. JInHedarsie CieKTPhI

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4 Ctpoenue aToMHOTO siipa. HykionHas Mojiens aTOMHOTO sijipa. M30Tomsl

125 PanuoaxTtuBHble npeBpamienus. [lepuos nomnypacnana aToOMHBIX siA€p

12.6 SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEIN

12.7 DHeprus cBA3M aTOMHBIX siziep. CBsI3b MAacChl U SHEPTUU

12.8 Peaxiuu cuntesa u nenenus siaep. Mcrounuku sueprun CoiHIA U 3BE3NT

12.9 SnepHas sHepreTuka. JleicTBUE paiMOAKTUBHBIX U3JIy4€HUN Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Habunroienne CriIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyYEHUS.

12.10 HccnenoBanue TpPEeKOB: HU3MEPEHHE SHEPIHMM YACTUIBI 1O TOPMO3HOMY TMyTH (IO
¢dororpadusm).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue sIBIEHUS B IPUPOJIE: €CTECTBEHHBIN paJlnOaKTUBHBINA (JOH, KOCMUYECKHE JTyUH,

12.11 panMoaKTHBHOE M3ITydYeHUE PUPOIHBIX MUHEPAIOB, ACHCTBUE PAMOAKTUBHBIX U3ITYYCHUH
Ha OpraHu3M YelloBeKa

12.12 TexHuueckue ycTpoicTBa: CIIEKTPOCKOII, MHIAMBUAYAIbHBIN 103UMETp, kKamepa Buiabscona



MPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEFOBAHUS K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero o0pazoBanus Ha ocHoBe ®PI'OC

[lonnmanue ponu (U3MKM B HAydHOM KapTUHE MHpa; C(HOPMUPOBAHHOCTH O0a30BBIX IPEACTABICHUH O
3aKOHOMEPHOM CBSI3W M [IO3HABAEMOCTU SIBJIEHMM HPUPOJBI, O POJM OKCIEPUMEHTa B (QHU3UKE, O
crucreMooOpasyromeil poau (GU3MKKH B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU W TEXHOJOIHH, 00 3BOJIOLMH
¢u3NYeCKUX 3HAHUH W WX POJIM B IIEIIOCTHOW E€CTECTBEHHOHAYYHOH KapTHHE MHpPA, O BKIAJE POCCHUCKHX H
3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAyKH, O0BSICHEHUE MPOLIECCOB OKPY>KAIOLIET0 MUPA, PA3BUTHE TEXHUKU

U TEXHOJIOTUU

3HaHMs O BUJAX MaTepuu (BELIECTBO M II0JIE), O JBMKEHUHM KaK CIIOCOOE CYyILECTBOBAaHUS MaTepuH, 00 aTOMHO-
MOJICKYJISIPHOM TEOpUM CTPOEHHUsS BEUIecTBA, O (DU3MUYECKOW CYIIHOCTU SIBIEHUM HpUpOAbl (MEXaHHMUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3IMyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JAaHHOE (PHU3MUECKOE SIBIICHHE, YMEHHE paclo3HaBaTh IPOSBIECHUE

M3Y4YEHHBIX (PU3MUECKUX SIBJICHHUM B OKPYXKAIOLIEM MHUPE, BBIJEISAS UX CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKK)

Brnagenne ocHOBaMH MOHSATHHHOTO ariapaTa ¥ CHMBOJIHMYECKOTO s3bIKa (PM3UKH M HCITOJIE30BAHUE WX JIJIST PEIICHUS
yuyeOHBIX 3a/lay; yYMEHHME XapaKTepHu30BaTh CBOWCTBAa TeM, (M3UUECKHUE SIBICHHUS M TPOILECCHI, HCIONb3YS
(dyHIaMEHTAIBHBIE H YMITUPHUECKUAEC 3aKOHBI

YMeHue ONuChIBaTh H3YICHHBIC CBOMCTBA TN U (PU3HUCCKHE SABJICHUS, HCITOJIb3Ys (PU3HUCCKHUE BETHIUHBI
BrnajgeHne OCHOBaMM METOJIOB HAyYHOTO ITO3HAHUS C YYETOM COOJIOJEHUS TMpaBWil OE30MacHOTO Tpyja:
HaOmoieHne GU3NIECKUX SIBICHU:

YMEHHE CaMOCTOSITEIbHO COOMpPATh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY M3 JaHHOro HaOopa 00O0pyIOBaHUS IO

HHCTPYKIMH, OIMUCBIBATL XO/J OIIbITA U 3alIUCBIBATH €I'0 pE3YyJIbTAThI, (pOpMy.TII/IpOBaTB BBIBOJbI,



MIPOBEJICHUE MPSAMBIX W KOCBEHHBIX H3MEpPEHHH (U3MUECKUX BENUYMH: yMEHHE IUIAHUPOBATh HW3MEPEHMS,
CaMOCTOSITENILHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY MO WHCTPYKIIUU, BBIYUCISITH 3HAUYCHUE BEIIMYUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUETOM 33/1aHHOM MOTPEUIHOCTH Pe3yIbTaTOB U3MEPEHHIA;

MPOBEACHUE HECIIONKHBIX SKCIEPUMEHTAIBHBIX HMCCIEIOBAHUM; CAMOCTOSATEILHO COOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY U IMPOBOJIUTH HCCIEAOBAHUE [0 WMHCTPYKIUH, MPEACTABIATH MOJYYEHHbIE 3aBUCUMOCTH (PU3UUECKHUX

BCJINYHMH B BUJIC Ta6JII/II_[ u Fpa(bI/IKOB, YUYHUTBIBATh NOTPCUIHOCTH, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHNA

[TonnMaHme XapaKTepHBIX CBOMCTB (pu3nuecKux Mojeneil (MaTepranbHas Touka, abCOIOTHO TBEPOE TEI0, MOACITH
CTPOEHUS T'a30B, )KUJIKOCTEH U TBEPABIX Tel, IUIAHETapHas MOJENb aToMa, HyKJIOHHas MOJAEIb aTOMHOIO spa) U

YMEHHUE IPUMEHSTD UX IJIs1 O0bSICHEHUS (PU3MUECKUX TPOIIECCOB

VYMeHue oOBICHITH (1)I/ISI/II-IGCKI/IC IMpouecCChl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPAaKTUKO-
OPUCHTHUPOBAHHOI'O XapaKTepa, B 4aCTHOCTHU, BBIABJIATL IMPHUYNHHO-CIICACTBCHHLIC CBA3HW U CTPOUTH 00BsCHEHHE C

OIIOPOM Ha U3yUYEHHbIE CBOMCTBA (PU3NUECKUX SABICHUM, (pr3HUecKe 3aKOHbI, 3aKOHOMEPHOCTU U MOJENN

YMeHue pemath pacuéTHbie 3a1aun (Ha 0aze 2 — 3 ypaBHEHHI{), HCIIONB3Yys 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINC
(u3nuecKkue BETHMYMHBI, B YaCTHOCTH, 3alHMCHIBATh KPATKOE YCJIOBHE 3a/1ayH, BBISBIATH HEJOCTAIOIINE JTaHHbIC,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE VISl €€ PEIICHUs], UCIIOJIb30BATh CIPABOYHBIE JaHHBIC, TPOBOIUTH
pacuéTel M OLIEHHWBATh PEATUCTUYHOCTH IMOJYUEHHOTO 3HA4YeHHS (U3MYECKOW BEIMYUHBI, YMEHHUE OMpPEIeNiTh

pa3MepHOCTh (GU3NYECKON BETMYMHBI, OJIYYEHHOMN IPU PEeLICHUH 3a/1a41

YMmenue XapaKTCPU30BaTh IMPUHIIUIIBI ,Z[eI\/'ICTBI/IH TCXHUYCCKUX YCTPOﬁCTB, B TOM YHCIIE€ OBITOBBIX HpI/I60pOB, n
MPOMBIINIJICHHBIX TCXHOJOTMYCCKUX IMPOHECCOB IO HMX OMNHWCAHWIO, MCIIOJIB3yd 3HAHUA O CBOMCTBAX (bmnqecxnx

SIBIICHUH U HCO6XO,ZLI/IMI:>I€ (I)I/ISI/ILIGCKI/IG 3aKOHOMCEPHOCTHU

10

YMeHue UCToNb30BaTh 3HAHUSA O (PU3MUYECKUX SBJICHUSAX B IMOBCETHEBHOM JKM3HU M oOecreueHus: 0€30macHOCTH
pHu oOpalieHny ¢ OBITOBBIMU MPUOOpPAMHU M TEXHHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBbS M COOJIIOIEHUS
HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKpPY)KaIOUIeH cpejie; MOHMMaHue HEOOXOJUMOCTH MPUMEHEHHs JOCTIKEHUN

CbI/IBI/IKI/I 1 TEXHOJIOTHI JJId palfMOHAJIBHOTO IMPUPOAO0IIOJIb30BAHUS




11

OmbIT moncka, MpeoOpa3oBaHMs M TpeCTaBiIeHUs] MHGOpManuu (H3MYECKOTO COAEP)KAHUS C HCIOJIB30BAHUEM
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHUE OLIEHUBATh JIOCTOBEPHOCTH IMOJYYCHHON MH(POpMALUU
Ha OCHOBE HMMEIOUIMXCS 3HAHWH M JONOJHUTEIBHBIX HMCTOYHUKOB, YMEHHE HCIIOJIB30BAaTh IIPH BBITOJHEHUH
y4eOHBIX 3aJJaHUi HAYYHO-TIOMYJIAPHYIO JIUTEPATYPy (HPU3UUECKOTO COJepKAHMUs, CIIPABOYHBIE MATEPHUAIIbI, PECYPChI
cetu VHTepHeT; BiageHne 0a30BBIMH HaBBIKAMH MpPeoOpa3oBaHUs WHPOPMAIMK U3 OJHOW 3HAKOBOW CHUCTEMBI B
IpYyryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HMH(OpManUM W3

HCCKOJBbKHMX UCTOYHHUKOB



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

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe nBrxeHne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD IBUKCHUS
1 PaBHOMepHOE 1 HepaBHOMepHOE aBMKeHHe. CpenHss ckopocTh. DopMyia i BEIYUCIICHHS CpeiHeit ckopocTH: V = S/t
PaBHOMepHOE mpsMONMHENWHOE [BUKEHHE. 3aBUCUMOCTh KOOpDAHMHATHI TeJda OT BpPEMEHH B clydae pPaBHOMEPHOIO
MPSIMOJIMHEWHOTO JIBH>KEHUS:
13 x(t)=x,+0,t
I'paduku 3aBUCUMOCTH OT BPEMEHH JJI MPOEKIIMH CKOPOCTU, MPOCKIUU MEPEMEIECHUS, yTH, KOOPAUHATHI MPU PAaBHOMEPHOM
NPSIMOJIMHEHHOM JABM>KEHUU
3aBHUCHUMOCTH KOOPAMHATHI T€JIa OT BPEMEHHU B CIIydae PaBHOYCKOPEHHOT'O MPSIMOJIMHEWHOTO JBHXKEHUS:
2
Sylf)=vg =i+ * ;
2
DopMynbl 11 TPOSKITUU TIEPEMENICHUS, TPOCKIIUU CKOPOCTH M MPOEKIIMH YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJTHMHEHHOM
JBUKEHUU:
2
14 .sx(r]=uﬁx-r+ax-?.

U.\'('f) =Up, T4, 1,

a.(f)=canst,

2 2 q
Uy — Uy T&0,5;

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHH IJId NPOCKIHUHN YCKOPCHUS, ITPOCKIUN CKOPOCTH, MPOCKIUHN NEPCMCIICHUS, KOOPAUHATHI IIPpU

PaBHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU




CBobonHoe nanenue. dopmysbl, ONUCHIBaIOLME CBOOOJHOE MajJieHHE Tela 10 BEPTUKAIM (JIBUKEHUE Tesla BHHU3 WM BBEpX
1.5 OTHOCHUTEJIBHO TIOBEpPXHOCTH 3emin). I'paduku 3aBUCHMOCTH OT BPEMEHH JIs MPOEKLUUH YCKOPEHUS, MPOCKIMU CKOPOCTH H

KOOPpAWHATLI IIPpU CBO60,Z[HOM ImaaCHUM TEJIa 10 BEPTUKAIIN

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

®opmyra 151 BBIYUCICHHS] CKOPOCTU Yepe3 PaJInyC OKPYNKHOCTH U MEPUO OOpaIlieHUs

27R
V="

LenTpoctpemurensHoe yckopeHnue. HarmpaBienrue HeHTpOCTPEMUTENIBHOTO YCKOpeHust. @opMyiia i BBIUUCIEHUS YCKOPEHUS:

2
1.6 qa =Y

" R

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TITIOTHOCTH:

_m

17 P=7
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue Cui
1.9 SIBnenne naepuuu. Ilepssiii 3akoH HeroTOHA

Bropoii 3akon HeroTona:
1.10

F=m-a



CoHanpaBlieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO

B3aumoneiictue tein. Tperuii 3akod HeroToHa:

Fya=-Fi

1.11
Tpenue nokos u TpeHHEe CKoIbXeHus1. GopMmyrna i BEIYUCICHHUSI MOYJISl CUJIbI TPEHUS CKOJIb/KEHHSL:
F_=u-N
1.12 P
Hedopmarus tena. Yupyrue u Heynpyrue nedopmanun. 3akoH ynpyroi aedopmanmu (3akoH ['yka):
F=k-Al
1.13
BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TSATOTEHUS:
my -5
F=G 1%
1.14 R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHus!.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckast ckopocTs. HeBecomMocTs U meperpysku
Hmnynbc Tena — BeKTOpHasi pu3ndeckasi BeIMYMHa.
1.15 pP=mo
Nmmynsc cuctemsl Ten. M3menenune nmnynsca. UMmynbsc cuitsl
1.16 3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI Te:




p=myUy +m, U, =const
PeakTuBHOE NBIKEHUE

Mexannueckast pabora. @opmysa sl BBIYMCIEHUS PaOOThI CHIIBIL:

A=Fscosct
MeX&HI/IquKaﬂ MOIIIHOCTD:
1.17
n=4
t

Kunernueckas u MNOTCHIMAJIbHAs SHCPIHsl. d)opMyJIa JUIA BBIYUCIICHUSA KHHETUYECKOM OHCPIHUHU:

H!Uz
By
TeopeMa 0 KMHETHYECKOM SHCPIUHU. qbopMyna JJIA BBIYHMCIICHHUA HOTCHHH&HLHOﬁ OHEPIUU TCjid, MOAHATOIO

1.18 .
Haj 3eMéii:

E,=mgh

Mexann4ueckas OHEPIruAi:

E=E,+E,

1.19 " .
3akoH COXPAHCHUA MCXAHUYCCKOU SHCPIUH. (DopMlea JJI1 3aKOHAa COXPAHCHUSA MCXaHUYCCKOU SHEPI'UU B OTCYTCTBHUEC CHUIT

Tpenus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'UU IIPU HAJITMYUU CHIIBI TPCHUS.



1.20

1.21

1.22

1.23

[TpocThie MeXaHU3MBI. «30JI0TO€ IPABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.

YcnoBue paBHOBECHS pblyara:
M, +M, +.=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510KU. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZE'EIH

JaBiienue TBEpIOTO TENA.

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

_E
p==.

JlaBienue raza. ATMoc(epHOe TaBlIcHHE.

FI/II[pOCTaTI/I‘-ICCKOC JaBJICHUC BHYTPH KUAKOCTH.

dopmyna 11 BBIYMCIICHHS 1aBJICHUSI BHYTPH KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBaudeckuii npecc

3akon Apxumena. @opmyna uisi ONPEEICHUST BHITAIKHWBAIOIICH CHIIBI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WITH

ras:

Fag =pgV

Ycnopue mapanus Tena. [InaBanue CYAOB U BO3AYXOIUIAaBAHUC

1.24

Mexanudeckue KojaeOaHus. AMHJ’II/ITyI[a, nepuoa U 4aCTtora KOJIeOaHMIA. d)opMyna, CBA3bIBAIOIIAd 4aCTOTY U ICPUOJ KoJIeOaHMIA:



1.25
1.26

1.27

1.28

1.29

1.30

MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBparienue sHepriuu mpu KoyiedaTeIbHOM IBUKESHUT
3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc
Mexanuueckue BosIHbL. [Ipo10sibHbIE U ITONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh PACIIPOCTPAaHEHUS BOJIHBI:

h=v-T

3Byk. ['pomKkoCTb 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOW BOJIHBI Ha IPaHULIE ABYX cpell. MIHPpa3ByK U yIbTpa3ByK

Ilpakxmuueckue pabomul

H3mepeHune cpeaHeil MIOTHOCTH BELIECTBA; apXUMEAOBOM CHIIBI; KECTKOCTU MPYXKHUHBL, KOd(D(PHUIIMEHTa TPEHUS CKOJBXKCHHUS;
paboThl CUJIBI TPEHMSI, CUJIbI YIPYTOCTH; CPEIHEN CKOPOCTH JBUKEHHS OpycKa MO HAaKJIOHHOM IUIOCKOCTH; YCKOPEHHUs OpycKa Ipu
JIBUKEHUHM TIO0 HAKJIOHHOM IJIOCKOCTH; YacTOThl M MepHoja KojeOaHWH MaTeMaTH4ecKoro MAasTHUKA; YacTOThl U Tepuoja
KOJICOaHUH TPY>KUHHOTO MasTHHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEro Ha phryar; pabOThl CHIIBI YIPYTOCTH HPU MOIbEME Tpy3a C
MOMOIIBIO HEMOABHYKHOTO 0J10Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ HOMOIIBIO OJBHKHOTO OJI0KA.

HccnenoBanne 3aBUCHUMOCTH apXHWMEIOBOM CHUJIBI OT O0bEMa NOrpYXKEHHOM YacTH Tela M OT IUIOTHOCTU >KUIKOCTH;
HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI OT MACChl TENA; CUJIBI TPEHUS CKOJIBKEHHUSA OT CHJIBI HOPMAaJIbHOTO JABJICHUSA U OT poAa
MOBEPXHOCTHU; CWJIbl YIPYrOCTH, BO3HUKAIOLIEH B MPYXHUHE, OT CTENEHU AePopMaliu MPYXKUHBIL, YCKOpEHUs: Opycka OT yria
HAKJIOHA HaIlpaBJIAIOIIEH; eproja (4acToThl) KosieOaHUI HUTSIHOIO MasiTHUKA OT JUTMHBI HUTH; Iepro/ia KoieOaHU NpyKUHHOTO
MasiTHUKA OT Macchl Ipy3a M *KECTKOCTH MPYKUHBI; UCCIIEOBAaHNE HE3aBUCUMOCTH MEpHo/ia KoJeOaHU HUTSHOTO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Dusuueckue a61eHUsL 8 NpUpooe. TPUMEPHI IBIKEHHUS C Pa3TMYHBIMU CKOPOCTSIMHU B )KHBOUW M HEXUBOW MPHUPOIE, ACHUCTBUE CHIIBI
TpPEeHHsI B TMPUPOJE M TEXHUKE, IPUIUBBI U OTJIWBHI, IBIKeHUE TUiaHeT COJHEUHON CHCTEMBbI, PEAKTUBHOE JIB)KEHUE JKHUBBIX
OpTraHW3MOB, PbIYaru B TEJI€ YEJOBEKAa, BIUSHHE aTMOC(EPHOrO NABJICHHS Ha XKUBOW OpPraHW3M, IUIaBaHHUE PHIO, BOCTIPHUITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMUuUYecKue BOJIHBI, HYHAMH, 3XO



Texnuueckue ycmpoﬁcmea: CIIMAOMETP, JATUMKH IIOJOKCHHUA, paCCTOAHUA U YCKOPCHHA, TUHAMOMETP, IMOAIIHUITHUKH, PAKCTHI,

phIyuar, MOJBYIKHBIM M HEIMOJBYIKHBIN OJIOKHM, HAKJIOHHASI IUIOCKOCTh, MPOCTHIE MEXAHHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,

1.31
YCTPOMCTBO BOJOMPOBOAA, THAPABIMYCCKUN IIPECcC, MaHOMETP, OapoMeTp, BBICOTOMED, MOPIIHEBON HACOC, apeoMETp, DXOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY M TEXHUKE
2 TEITJIOBBIE ABJIEHUA
91 OCHOBHBIE TTOJIOKCHHSI MOJIEKYJIIPHO-KMHETHUECKON TEOPUHU CTPOSHUS BemecTBa. Mojenu TBEPIOTo, )KHUIKOTO B Ta3000pa3HOTO
COCTOSIHMH BeniecTBa. Kpuctammmyeckue u aMmopdHbIe Tena
2.2 JIBuxkenue yactuil BeuiecTBa. CBsi3b CKOPOCTH ABMKEHHUS YacTHUIl ¢ TemrepaTypoid. bpoyHoBckoe nBuwxkenue, nuddysus
2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS
2.4 TennoBoe paclIMpeHUe U CKATUE
2.5 TennoBoe paBHOBECHE
2.6 Buytpennss sueprus. Paborta u Tersonepenaya Kak criocoobl U3MEHEHUsI BHYTPEHHEH YHEPTrUuun
2.7 Buapl Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIHUS, U3TyUEHUE
HarpeBanue n oxnaxaenue tei. KoaudecTBo TEMIoTh. Y AebHAS TETIOEMKOCTD:
28 =em(t,—t,)
Q=cmlt,—t
3aK0oH COXpaHEHUsl YHEPTUU B TEIUIOBBIX IMpoIieccax. Y paBHEHHUE TEIIOBOTO OallaHca:
2.9 O +0,+..=0
Ucnapenue n xoHaeHcarusa. M3MeHeHHe BHYTPEHHEW 3HEPrUM B MPOIECCE UCHapeHus W KoHjaeHcauuu. KureHwe XKuIKOCTH.
2.10 VY nenbHas Temora napoodpaszoBanus: L = Q/m
2.11 BnaxxHocTs Bo3yxa



[InaBnenune u KpucCTajlin3anuu. Hsmenenue BHYTpeHHeﬁ OHEpPIrvun IpH IVIABJIICHHU W KPpHCTAJIM3allhuu. YIIGJ'IBHaﬂ TCILJI0TAa

IUIABJICHUSA:
2.12 ’ 0
“m
213 BHyTpeHHsIst SHeprus cropaHusi TOIUIMBA. Y IeNbHAasl TEIIOTa CropaHus Tormsa: ¢ = Q/m
2.14 [Tpuniumne! padoTe! TeroBsix ABuratenei. KIIJ[ TermmoBoro apurarens
Ipaxmuueckue pabomul
N3mepenue ynenbHON TEMIOEMKOCTH METAJNIMYECKOr0 LMIMHAPA; KOJIWYECTBA TEIJIOTHI, IMOJYYEHHOIO BOJONM KOMHATHOMN
215 TeMrneparypbl (UKCHUPOBAHHOM MAacChl, B KOTOPYIO OIYIIEH HarpeThlil HMUJIWHAP; KOJMYECTBA TEIUIOTHI, OTIAHHOTO HATPETHIM
' LWIMHJPOM, IOCTIE OIYCKAaHUS €ro B BOJY KOMHATHOW TE€MIEpPaTypbl; OTHOCUTEIbHOW BIAXKHOCTH BO3AYXa; YAEIbHON TEMJIOTHI
IUIaBlieHUs Jbjaa. MccrienoBaHue W3MEHEHHsI TEMIEpaTypbl BOJBI MPU PA3JIUYHBIX YCIOBUSAX; SIBICHHUS TeIIoOOMEHa IpU
CMELIMBAaHUH XOJIOJHOW U ropsde BOJBL; MPOLECCa UCTIaPEHUS
216 Qusuueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE W KANWIUISPHBIE SBIEHUS B MPUPOJE, KPUCTALIBI B MPHUPOJE,
' usnydenne CoJHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
217 Texnuyeckue ycmpoucmea: KallWuIApbl, IPUMEPHI UCIIOJI30BAHNUS KPUCTAJUIOB, KUJIKOCTHBIA TEPMOMETD, TaTYUK TEMIEPATYpPHI,
' TEpPMOC, CCTeMa OTOIUICHUS JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOrHa, IBUTaTeNIb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpu3aius Tel. J[Ba Buaa 3MEeKTPUIECKHUX 3apsiIoB
3.2 B3aumoneiicTBue 3apsokeHHBIX Ten. 3akoH Kymnona
3.3 3aKOH COXpaHCHHSI YJICKTPHUECKOTO 3apsiia
3.4 Onektpuueckoe mosie. Hanpspk€HHOCTH  dieKTpuueckoro mnosst. [IpuHIun cynmepno3uiMM  SJIeKTPUYecKuX moyied (Ha




KauyeCTBEHHOM YpPOBHE)

3.5 Hocurenu snextpuueckux 3apsaoB. JelcTBrE 3JIeKTPUUECKOro Mo Ha 3JIeKTpUUecKue 3apsabl. [I[poBOAHUKYN U TUAIIEKTPUKU
[TocrosiHHBIN 251eKTpUYecKuil TOK. JlefcTBus anekTpudeckoro Toka. Cuia toka. Hanpsikenue.
I=g/t,U=A/

3.6
DNEKTPUUECKOE COMPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R =pl/S

38 3akon Oma 151 yuactka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETUHEHUE IPOBOTHUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [TapamensHOE COeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3.10

3akon JIxoyns — Jlenma:
2
3.11 O=I"-R-t




3.12

OmnbIT OpcTeaa. MarHuTHoeE 1osjie TpsMOro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOW MHAYKIIUU

3.13 MarsuTHoe 1osyie NOoCTOSHHOIO MarHuTa. BzaumosecTBre nocTOSHHBIX MarHUTOB

3.14 JleficTBHEe MarHWTHOTO TOJISI HA IPOBOJAHKUK C TOKOM

3.15 OnbiTel Dapajes. SABneHue 35eKTpoMarauTHo nHaykiuu. [Ipasuio Jlenma
Ilpakmuueckue pabomul
W3mepenne 31eKTpu4eckoro CONPOTUBICHHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUIECKOTO TOKA; paOOTHI JIEKTPUIECKOTO TOKA.
HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, BO3ZHHMKAIOILEIO B IPOBOJHHUKE (PE3UCTOPHI, JAMIIOUKA), OT HAIpPSHKEHHMsS Ha KOHLAX

3.16 NPOBOJHHUKA; 3aBHCHMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHMKA, IUIOMAJXA €ro IONEPEYHOTO CEYEHUS M YACITBHOTO
COIIPOTHUBIICHUS.
[IpoBepka mpaBmiIa sl AIEKTPUUYECKOTO HAMPSDKEHHS TIPU MOCIIEI0BATEIbHOM COCIUHEHUN MPOBOIHUKOB; MPAaBHIIA IS CHJIBI
3JIEKTPUUECKOr0 TOKA MPU NapajjIeIbHOM COEMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

e Qusuueckue A61eHUA 6 Npupode. dNCKTPUIECKHE SBICHHUA B aTMOc]epe, dJIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE IT0JIE

' 3emui, Apeid noyocoB, poiab MArHUTHOTO MOJIS JUISL dKU3HU Ha 3eMile, MOJIIPHOE CUSHUE

Texnuueckue  ycmpoticmeéa:  SJIEKTPOCKON, aMIEpMETP, BOJBTMETP, pPeocTaT, CUYETYUK DJICKTPUYECKOH  SHEpPrHH,

3.18 AIIEKTPOOCBETUTENbHBIE NPUOOPBI, HAarpeBaTeNIbHbIE AJIEKTPONpHOOpbl  (NIPUMEPHI), DJIEKTPUUYECKHE MPEAOXPAHUTEINH,
3JIEKTPOMArHUT, 3EKTPOJBUTATENb TOCTOSHHOTO TOKA, TEHEPAaTOpP MOCTOSTHHOT'O TOKa

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mopeinb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

3.24 Jlunza. Xop nyueit B muaze. okycHoe paccrossHue MuH3bI. Onrryeckas cua guu3e: D = 1/F

3.25 ['na3 xak onrudeckas cucrema. OnTudeckue mpuoopsI




Ilpaxmuueckue pabomul
###HPar##13Mepenne ONTHYECKON CWIIBI coOMparomield JTUH3bI;, (OKYCHOTO PACCTOSHHUS COOMpArolield JTUH3bI (10 CBOWCTBY

paBeHCTBa pa3MepoB IMpeAMeTa U M300pakeHHs, KOrja MpeAMET pacloiokeH B JIBOMHOM (oKyce), mokazaTels MpeoMIICHUs

3.26 CTEKJIa.
###Par###ccnenoBanue CBOMCTBA M300paKEHUs, IMOJYYEHHOTO C IOMOIIBIO COOMpAroied JMH3BI, U3MEHEHHS (DOKYCHOTO
PAacCTOSIHUS JBYX CJIOKCHHBIX JIMH3; 3aBHCHUMOCTH YTJia MPEIOMIICHHUS CBETOBOTO JIy4a OT YIJia MaJCHUs Ha TPaHUIE «BO3IYX —
CTEKJIO»
397 Qusuueckue sigrenusi 6 npupooe: 3atmenus ConHna u JIyHbI, 1[BeTa Tel, ONTHYECKHUE sBICHUs B atMmocdepe (1BeT Heba,
' pedpakius, pagyra, MUpax)
3.28 Texnuueckue ycmpoticmea: OYKH, IEPUCKOII, POTOAINIAPAT, ONTHICCKHE CBETOBO/IBI
4 KBAHTOBGBGIE SIBJIEHUA
4.1 PagnoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakium anbpga-u OeTa-pacnana
4.2 OnbiThl Pesepdopaa mo paccesuuto anbda-dactuil. [LnanerapHas Moiesb aToma
4.3 CocraB aroMHorO sigpa. M30Tomnsl
4.4 [Tepuox momypacmnajga aTOMHBIX SAEP
4.5 SnepHbie peakiu. 3aKOHBI COXPAHEHHUS 3apSAJ0BOrO U MAacCOBOTO UHCEN
46 Qusuueckue s6leHUs 6 npupode: €CTECTBEHHBIM pPaJMOAKTUBHBIM (POH, KOCMHYECKHE Iy4YH, PaJHOAKTHUBHOE U3Ty4YCHHE
' MIPUPOJTHBIX MUHEPAJIOB, IEHCTBUE PAJIMOAKTUBHBIX N3ITydeHUH Ha OpPraHU3M YeJIOBeKa
4.7 Texnuyeckue ycmpoticmaa: CIEKTPOCKON, UHAUBUAYATbHBIN J103UMETp, kKamepa BuibcoHa, siepHasi SJHepreTuka



YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET butnuoreka [JOK
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