153. PepepanbHasa paboyas nporpamma no yye6Homy npeamety "®dusuka"
(6a3oBbIN YPOBEHD).

153.1. ®enepanbHas paboyas mporpamma mo ydeOHoMy mnpenmery "®dusuka" (6a30BbIid
YPOBEHB) (J1ajiee COOTBETCTBEHHO - TIpOrpaMMa 1o Gpu3uKe, GU3nKa) BKIFOYACT MOSICHUTEIHHYIO
3aIMCKY, COJepKaHue O0yUEHNUs, INTAHUPYEMBbIE PE3YJIbTAaThl OCBOCHUS IPOTPAMMBI 10 (pHU3HKE.

153.2. NosAcHUTeNnbLHaaA 3anucka.

153.2.1. [Iporpamma 1o puzuke Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHMs COCTABIECHA HA
OCHOBE TOJIOXKEHUI W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOU
oOpazoBarenbHON porpaMmebl, npeacraBieHHbIX B PI'OC 00O, a Takke ¢ yueToM deaepalbHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHIENIIMY TpenojaBanus yuyeonoro npeamera "dusnka'.

153.2.2. ConeprkaHue mporpaMMsl 1o (pu3nuKe HarpaBieHO Ha OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIOMIMXCS W OPraHU3alUI0 M3ydeHUs (U3UKU Ha JIESTEIbHOCTHON
ocHoBe. B nporpamme o ¢pu3nke yuuThIBalOTCSI BO3MOXKHOCTH y4€OHOT 0 MPeAMETa B peaan3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMbIM JUYHOCTHBIM WU METAlPEIMETHBIM pe3ysbTaTaM
oOydeHHs, a TaKXKe MEXIIPEJAMETHbIE CBSI3U ECTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs.

153.2.3. [Iporpamma 1o ¢u3uKe yCTaHABIMBACT paclpeleieHue y4eOHOro MaTepuaia 1o
rogam oOy4yeHus (1O Kiaccam), MpeyiaraeT MPUMEPHYIO MOCIEI0BATEIBHOCTh U3YUCHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COJCPKAHUS H yIETE BO3SPACTHBIX OCOOCHHOCTEH
o0yyJaroumxcs.

153.2.4. Tlporpamma 1o ¢u3uke paspaboTaHa ¢ LEJIbI0 OKa3aHUsI METOIUYCCKON MOMOIIU
VUUTENIO B CO3JIaHUU paboUeii mporpaMMbl IO YI€OHOMY TPEIMETY.

153.2.5. ®usuka sABASETCA CUCTEMOOOPA3YIOIIMM [yl €CTECTBEHHO-HAY4YHbIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ononoruei, actpoHomuen u ¢uznyeckoit reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHO-
HAay4yHYI0 KapTHHY MHpa, MpeAocTaBiseT HauOoisiee sicHble oOpa3lbl MPUMEHEHHsS] HAay4dHOTO
METO/1a MO3HAHUS, TO €CTh CII0CO0a MOyYeHHs JOCTOBEPHBIX 3HAHUM 0 MHUpE.

153.2.6. OnHa w3 TJaBHBIX 3a7ad (U3MYECKOro OOpa3oBaHUS B CTPYKType OOLIEro
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca K HayKe
y 00y4Jaronuxcsi.

I/IsyquI/Ie (1)I/IBI/IKI/I Ha er'Iy6J'IeHHOM YPOBHE IIpeamnojgaract OBJIAACHUC CICAYIOUINMHA
KOMIIECTCHTHOCTAMU, XaPaKTCPU3YIOIIUMU €CTECTBCHHO-HAYUHYIO I'PaAMOTHOCTD:

Hay4YHO OOBSICHATH SIBJICHHA,
OLICHMUBATh U ITIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAHUSA;

MHTEPIPETUPOBATh JAHHBIE M HCIOJb30BaTh HAy4YHBIE JI0KA3aTENbCTBA IS MOJYyYEHUS
BEIBOJIOB''.

153.2.7. lenu u3yueHus: GU3UKN HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs ONpeIeICHBI
B KOHIICTIIIMH TIPENoIaBaHusi yaeOHoro npeamera "dusnka" B 00pa3oBaTEIbHBIX OPraHU3aINIX
Poccwuiickoit @eaeparuu, pean3yomux OCHOBHBIE 00IIe00pa30BaTENbHbBIE POTPAMMBI.

153.2.8. Llenu uzydenus Gpusmnku:



npuoOpeTeHne UHTEpeca U CTPEMIICHUS 00YJaloIuXcs K HAyYHOMY M3YYEHHUIO TPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE TPEACTABICHMA O HAYYHOM METOJ€ TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEN0BATEIBCKOIO OTHOLICHUS K OKPYKAIOILUM SIBJICHUSAM;

(hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HM3y4eHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopmMHUpOBaHKE TPEACTABICHUI O PO (GU3UKH JUTsI pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHA;

pa3BUTHE TMPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymeid npodeccrnoHaIbHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JIoCTKeHHE STUX MeJeld MporpaMmbl MO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIICYMBACTCS PEIICHHEM CIISIYIONIMX 3a/1au:

HpI/IO6peT€HI/IC 3HAHUM O AUCKPETHOM CTPOCHHH BCIICCTBA, O MCXAHUYCCKHX, TCIIJIOBLIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX ABJICHUAX;

proOpeTeHne YMEHHUI OMUCHIBATh U OOBACHATH (PU3NYECKHUE SIBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHEC MCTOIAOB PCIICHUMA HpOCTCfII.HHX paCUYCTHBIX 3a/lad C HCII0JIb30BaHUCM
(1)I/I3I/I‘~I€CKI/IX MOﬂeHeﬁ, TBOPYCCKHUX U ITPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4,

Pa3BUTHC YMeHI/Iﬁ Ha6J'II-OI[aTB IMPUPOAHLIC SABJICHHUA W BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHLIC
pa6OTI)I 1 OKCIICPUMCHTAIIBHBIC UCCIICIOBAHUSA C UCITOJIBb30BAHUCM U3MCPUTCIIbLHBIX HpI/I60pOB;

OCBOGHHME TPUEMOB paboTel ¢ uH(popManmend (UINIECKOTO COJEp)KaHMs, BKIOYas
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSIX (DU3WKH, aHAIW3 M KPUTHYECKOE OICHMBAHWE
uHpOpMaInH;

3HAKOMCTBO CO chepaMu MpOo(PeCcCHOHATILHON JESITEIbHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHKEHUSIX (DU3HUECKON HAYKU.

153.2.9. O6mee 4ucio 4acoB, PEKOMEHIOBAHHBIX JUIsl M3ydeHUs (U3MKUM Ha 0a30BOM
ypoBHE, - 238 "acoB: B 7 kiacce - 68 yacoB (2 yaca B Hezen0), B 8 kiacce - 68 yacos (2 yaca B
Heqeno), B 9 kiacce - 102 gaca (3 yaca B HeIenio).

[Iperyiaraemelii B mporpamme no (u3MKe MepeueHb Ja0OopaTOpHBIX pPabOT U OIBITOB
ABJIIETCS. PEKOMEHIaTENIbHBIM, YUYUTEIb JIENaeT BBIOOP IPU MPOBEACHUN Ja0OPATOPHBIX padoT U
OTIBITOB C YUY€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs, CIIUCKA HIKCIIEPUMEHTATBHBIX
3aJJaHUH, IpeIaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOT'O 3K3aMeHa 10 (U3UKe.

153.3. CopepxxaHue oby4yeHus B 7 Knacce.
153.3.1. ®u3uka u ee poJib B IO3HAHUH OKPYXKAIOLIETO MUPA.

®usnka - Hayka o npupoje. fABneHus npupoasl. OU3NUECKUE SBICHUS: MEXaHHUYECKHE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



@usnueckue BenMuyMHBL. M3mepenue ¢usndyeckux BenuuuH. Dusznyeckne NpUOOPEI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IUHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH H3y4aroT mpupoay. EctecTBeHHO-Hay4yHBII
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(GU3UYECKUX SBJICHUHN C TOMOIILI0 MOJIEIICH.

153.3.1.1. lemoHCcTpauuu.
MexaHn4eckue, TEIIOBbIC, HIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.

duzndeckue MmpuOOPHl U MPOIEaypa NPSIMBIX H3MEPEHUH aHAJIOTOBBIM W IUGPOBBIM
puoOpoOM.

153.3.1.2. JlaboparopHbie paObOTHI U OIIBITHI.

Omnpenenenue MEHbI JeNIeHUs KAl K3MEPUTEITHLHOTO MPUOOpa.
N3mepenue paccTossHUMN.

N3mepenue o6beMa KUAKOCTH U TBEPIOTO Tea.

OmnpeneneHne pa3MepoB MaJbIX TE.

HN3mepenne temmepaTypsl Ipd IIOMOLIM KUAKOCTHOIO TEPMOMETpa H  JaTyuKa
TeMIEepaTyphl.

HpOBe,I[eHI/IC HCCIICAOBAHUA 110 IIPOBCPKEC THUIIOTC3bl: AAJIBHOCTb IIOJICTA IAapHKa,
MYIMECHHOI'O TOPU30HTAJIBHO, TEM 60JH>HIC, yeM OO0JIbIIIE BRICOTA ITyCKa.

153.3.2. IlepBoHauangbHbIE CBEAECHUSI O CTPOCHUU BEUIECTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OMNbITHL, J10Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBwxenue uactuil BemiecTBa. CBsi3b CKOPOCTH JIBMDKCHHSI YACTUI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, Aauddysus. BzanMopelicTBHe dYacTUIl BEHIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI  BELIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH W TBEPIBIX
(kpucTayminyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

153.3.2.1. JlemoHCcTpanuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysumn.

Ha6n10)1eHHe ﬂBHeHI/II\/'I, 06T)$[CH$IIOHII/IXCSI MPUTAKCHUEM WJIKM OTTAJIKMBAHWECM YaCTHUI]
BCIICCTBA.

153.3.2.2. JlTabopaTopHbie paOOThI U OTBITHI.



OreHka uaMeTpa aToMa METOJIOM PSAIOB (C UCIONb30BaHUEM (oTorpaduit).
OmnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACHIMPEHMSI Fa30B.

OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
153.3.3. JIpmxeHune u B3auMOACHCTBHE TE.

MexaHnueckoe ABHxeHue. PaBHoMepHOe 1 HepaBHOMEpPHOE ABMkeHne. CkopocTs. CpenHss
CKOpOCTb IIPY HEPAaBHOMEPHOM JBM)KEHUH. PacueT myTu u BpeMeHU JBU>KEHUS.

SBnenue wuHepuuu. 3aKOH HHEpUUHU. B3auMopeilcTBME Ten Kak MpPUYMHA W3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. [lmotHocths BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIIE 0OBEMa BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumozeictBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHNe TATOTEHUs U cuila TskecTH. Cuiia TshKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue Cuil, HalpaBIEeHHBIX 110 OJHOM MPSMOM.
PaBnoxeiictByromas cuin. Cuna Tpenus. TpeHue CKOIbXEHUsS U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHUKE.

153.3.3.1. [lemoHCcTpauuu.

Habmtonenne MexaHMYecKOro JABMXKEHUS Tela.

W3mepenne CKOpOCTH MPSIMOJIMHEHHOTO JIBHKCHHUS.
HaGnronenue siBieHUs: HHEPLIUU.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc 10 B3aUMOECHCTBUIO TEIl.

CrnosxeHue Cul, HallpaBJICHHBIX MO OJTHOM MPSIMOH.

153.3.3.2. JlaGopaTopHble pabOTHI U ONbITHI.

OrmpesienieHne CKOPOCTH PaBHOMEPHOTO JABWXKEHUS (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).

OmnpeneneHue cpenHedl CKOPOCTH CKOJIbXKEHUs Opycka MM IIapuKa I10 HAKJIOHHOW
IJIOCKOCTH.

OnpeneneHHe IJIOTHOCTHU TBEPAOIro TCJia.

OnbITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHHs (AedopMaruu) MpYyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

OmnbIThI, JIEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI TPEHHUS CKOJBXKCHHS OT Beca Tela U
XapakTepa CONPUKACAIONIMXCS TOBEPXHOCTEH.

153.3.4. JlaBieHue TBEpAbIX TN, )KUJIKOCTEU U ra3oB.

JHaBnenue. CiocoObl YMEHBIIICHHS W YBEITUYCHUS NaBieHus. [laBnenue raza. 3aBHCUMOCTD
JaBJICHUsS Ta3a OT o0beMa, Temmneparypsl. [lepenaya qaBineHus TBEPIBIME TEIAMHU, JKUTKOCTSIMH U



razamu. 3akoH Ilackansg. IlHeBMaruueckne MaIIWHBLI. 3aBUCUMOCTL JABJICHUS >KUAKOCTH OT
rnyounsl.  ['mapocratmdeckuid  mapamokc. CooOmiaronuecss  cocyasl. [ mapaBiuyeckue
MECXAaHHU3MBI.

Atmocdepa 3emnu u atmochepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHMS BO3IYIITHOM
obonouku 3emmmn. Onbit Toppuyermnmu. M3mepeHue atmMocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JdaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHMS.

JleficTBre )KUAKOCTH M ra3a Ha NOTPY)KEHHOE B HUX Telo. BeiTankuBaromas (apxumeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

153.3.4.1. JleMoHCcTpauuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.
[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.
Coobmmarommuecst CoCcyabl.

I'mapaBnuueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpPHOTO TABICHHMS.

3aBHCHUMOCTD BBITAJIKUBAIOIIEH CHJIBI OT o0beMa HOFpYDKeHHOfI 4aCTu TCJIa U IINIOTHOCTH
KHUAKOCTH.

PaBenctBo BLITaJIKI/IBaIOHleﬁ CHJIBI BECY BBITECHEHHOM KHUAKOCTH.

VYcaoBue miaBaHus TEII: IJIaBaHUC MU MOrpy’XCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUA
IUIOTHOCTEH Tejia 1 KHUIKOCTH.

153.3.4.2. JlabopaTopHbie paOOThI U OTBITHI.

HccnegoBaHue 3aBUCUMOCTH Beca Tela B BOJAE OT o0Bema HOFPY)I(CHHOP’I B XXUJAKOCTBh 4YaCTH
TCIa.

OnpeﬂeneHI/Ie BBITAJIKUBAIOIICH CHIJIBI, I[eﬁCTBYIOIHeﬁ Ha TEJIO, IOTPYKCHHOC B JKUIKOCTh.

[TpoBepka HE3aBUCUMOCTH BBITATKUBAIOIICH CUJIbI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
MAaccChbl TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha TENO
B )KMJIKOCTH, OT 00beMa MOrpyKeHHON B )KMJKOCTh YaCTH T€Ja U OT INIOTHOCTH JKUAKOCTH.

KoHcTtpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOAKM M OIpEICIICHUE ee
Ipy30I0IbEMHOCTH.

153.3.5. PaboTta 1 MOIITHOCTh. DHEPrusl.
Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MII0CKOCTh. [IpaBuiio paBHOBeCHs pblyara.
[IpumeHeHnne mnpaBuiIa paBHOBeCHS pblyara K O0Ky. "3o0J0TO€ MpaBUIIO" MEXaHUKH.
Koaddumument nonesnoro aeiicteus (panee - KITJ) mpocteix mexann3moB. [IpocTeie MexaHU3MBI



B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetndeckas v noreHuuMansHas sHeprus. [Ipespaiienne ogHoro
BUJIa MEXAHUYECKON SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

153.3.5.1. JleMoHcTpanuu.
[TpuMephl MPOCTHIX MEXAHU3MOB.
153.3.5.2. JlTabopaTopHbie paOOThI U OIBITHI.

Onpenenenre padOThI CHIIBI TPEHUS PU PABHOMEPHOM JIBH)KEHUH TEJIa TI0 TOPU30HTAIBHOMN
ITIOBEPXHOCTH.

HccenenoBanue ycinoBuil paBHOBECHUS pblyara.
N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

153.4. CopepxxaHue oby4yeHus B 8 knacce.
153.4.1. TemnoBeIe SABICHHUS.

OcCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUU CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYN. OMbIThI, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.

Mopenu TBEpAOro, KUIKOTO U Ta3000pa3HOro COCTOSIHUM BemlecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEP/IBIX TSI HA OCHOBE MOJIOKCHHIN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KanWUIIpHbIE siBieHUs. TeruoBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBs3p TeMIepaTrypsl €O CKOPOCTBIO TEIUIOBOTO JABM)KEHHS YacTHULL.
Buyrpennss sneprus. CiocoObl U3MEHEHUsI BHYTPEHHEN SHEPTUU: TEIIoNepeiaya U COBEPILIEHNE
paboTbl. Bujsl Temionepeaayn: TeIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4YeHUE.

KonnuectBo TennoTel. YienbHas TEIUIOEMKOCTh BeEIIEeCTBA. TemnooOMEH M TEIIoBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIIECTB. YJeNbHas TemioTa IuiaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

Brnaxxnocts Bo3ayxa.
OHeprus TOIUIMBA. Y IeIbHAs TEII0TA CTOPAHUS.

[Mpunmumner pabotel TemnoBeix nBurareneit KIIJ temmoBoro pasuratens. TeroBsie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUU B TEIJIOBBIX IIPOLIECCaX.
153.4.1.1. leMoHcTpanuu.

Habmtonenue OpoyHOBCKOTO JABHKEHHS.



Ha6monenue nuddysum.

Habmoienue siBiaeHuit cMaunBaHus U KaMWUISIPHBIX SIBJICHH.

HabnroneHnune TeroBoro pacumpeHust Tel.

W3meHneHue gaBiieHus ra3a npyu M3MEHEHUH 00beMa U HarpeBaHUM WK OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bune! teronepenayu.

Oxnax7eHne Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMHU.

CpaBHEHHE TEMJIOEMKOCTEN pa3INYHbIX BELECTB.

Habmronenue kumneHusl.

HabnroneHne mocTosHCTBa TEMIIEPaTyphl ITPH TUIABICHHH.

Monenu TerIoBBIX ABUTATEIIEH.

153.4.1.2. JlaboparopHbie paObOTHI U OIIBITHI.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO IPUTSKEHUSI.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.
Ormpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JaBJICHUA BO3yXa OT €ro o0bema u HarpeBaHug
HJIN OXJIAXKACHUS.

IIpoBepka rUMOTE3bl JMHEWHOW 3aBUCHUMOCTH JUIMHBI  CTOJOMKAa JKHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

Habntonenue n3MeHeHns BHyTpEeHHEN SHEPI UM Tella B pe3yJIbTaTe TeIionepeiaun U paboThl
BHEIIHUX CHUII.

HccnegoBaHue sABICHUS TeII000OMeHa Ipu CMCIIMBAaHUU XOJIOJHOM U ropﬁqeﬁ BOJBI.

OnpeneneHHe KOJIMYCCTBa TCIJIOTHI, IMMOJTYYCHHOI'O BOI[OI\/’I npu TEIJIOOOMEHE C Harpe€TbiM
MCTAJUNIMYCCKUM HUIUHAPOM.

Onpenenenne yaeabHON TETNIOEMKOCTH BEIIECTBA.
UccnegoBanue npolecca UCapeHus.
Onpenenenre OTHOCUTENBHOM BIaXHOCTH BO3/yXa.

OHpe,Z[CJ'ICHI/IC YILCHBHOI\/'I TCIIJIOTHI IJIABJICHUS JIbJA.



153.4.2. DnexTpuuecKkrue U MarHUTHBIE SIBJICHUSL.

Onexrpuszanus Tei. J[Ba poja 3JE€KTpUUECKUX 3apsaa0B. B3aumoaeicTBue 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3aps0B U
pacCTOAHUS MEXKAY TeJIaMHU).

OnexTpuueckoe nojue. HampsskeHHOCTh 3iiekTpuueckoro mnousid. [TpuHuun cynepnosuuuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTapHbIM 3iekTpuueckuil 3apsia. CtpoeHue
aTtoMa. IIpOBOHHKY U JUAIIEKTPUKH. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3aps/a.

DNEeKTPUYECKU TOK. YCIJIOBUSA CYIECTBOBAHUS 3JIEKTPUUYECKOro Toka. McTouyHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOe, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

9HeKTpI/I‘leCKa${ OCIIb. Cmita TOKA. SHGKTpI/I“ICCKOG HaIIpsKCHUC. COHpOTI/IBHeHI/Ie
IMPOBOAHUKA. Y aensHOE COITPOTUBJICHHUC BCLICCTBA. 3akon Oma A ydaCTKa [LCIIH.
ITocnenoBarenbHOE U mapaJuiCJibHOC COCANHCHUC IIPOBOAHUKOB.

PaboTa 1 MOITHOCTB AJMEKTPHUUECKOro ToKa. 3akoH J[xoymnsa-JIeHma. DnekTpuueckne enu u
HOTpEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTtosinABIe MarauThl. B3amMoeiiCcTBHE NOCTOSHHBIX MArHATOB. MarnutHoe IIOJIE.
MarnutHoe noJie 3eMJId U ero 3HadYeHue I )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelib IMOCTOSHHOrO Toka. lMcnonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  ®apanes. SIBneHue  siaexkTpoMarHuTHOM  uHAyknuu. [IpaBuno  Jlenna.
Onektporedeparop. CrocoObl TOJYYEHHS JJICKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

153.4.2.1. leMmoHCTpalluu.

DnekTpu3anus Teul.

JIBa pojia 2JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[TpoBOTHHKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUUYECKOTO MO,

W cTOUYHUKH TOCTOSTHHOT'O TOKA.

JlelicTBUS DIIEKTPUUECKOTO TOKA.

DNEeKTPUUYECKHIN TOK B JKUJIKOCTH.



I"a30BbIii pazpsa.

W3mepenue cuiipl TOKa aMIIepMeTpoM.

N3mepenne 31eKTpUuYecKoro HaNpsKEHUs BOJIBTMETPOM.

PeocraT u marazuH cOnpoOTUBICHUM.

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeNIeHUs MOIIOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarnuTtHoe noje Toka. JJIeKTPOMAarHur.

JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBieHUS AIEKTPOMArHUTHOM WHIYKIIHH.

OnsiTel Dapajes.

3aBHCUMOCTH HANpaBJICHHs] MHIYKIIMOHHOTO TOKA OT YCIIOBUH €ro BOSHUKHOBEHUSI.
DIEeKTPOTeHEePaATOP MOCTOSTHHOTO TOKA.

153.4.2.2. JlabopaTopHbI€ pabOTHI U OTBITHI.

OMnBITHI 110 HAOJIFOACHHUIO AJICKTPHU3AIMN TET MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue neCTBUS AIEKTPUUECKOTO MOJI Ha TPOBOJIHUKHU U TUDJIEKTPUKH.
COopxka u mpoBepka paboThl AIEKTPUIECKOH IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u perynupoBaHue HapsiKEHUSI.

HccnegoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPe3UCTOp, OT CONPOTHUBICHUS
pe3ucTopa U HanpsHKEHHUs] Ha PE3UCTOpeE.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD 3JICKTPUICCKOTO COIIPOTUBJICHUA ITPOBOAHHKA OT
€T0 JJIMHBI, TUIOIIaAn IMOMEPEYHOro CCUCHUA U MaTepuaa.

[TpoBepka mpaBuiIa CIOKEHHS HAMPSKCHUH TMPH TOCIEIOBATEIILHOM COCAMHEHUM JBYX
PE3HCTOPOB.

[TpoBepka mpaBuia It CUIIbI TOKA MPH MapajuIeIbBHOM COCTUHEHUN PE3HCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OHpe,Z[CJ'ICHI/IC MOIITHOCTH 3JICKTPUYCCKOT'O TOKaA, BBIZEIISIEMO Ha pE3UCTOPC.



HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, MIYILIETO Yepe3 JIAMIIOUKY, OT HAIIPSKEHUs Ha HEll.
Onpenenenue KIIJ[ narpesarens.

HccnegoBanue MarHuTHOTO B3aUMOJICHCTBUSI TOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl HOCTOSIHHBIX MAarHUTOB MPHU UX OObEIMHEHUU U Pa3/ICIICHUN.
UccnegoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPHUPYIOIIHUE 3aBUCUMOCTH CHJIBL B3aHMOﬂCﬁCTBHﬂ KaTylIKhu C TOKOM H
MarauTa OT CHUJIbI TOKa W HAITPaBJICHUA TOKA B KaTYIIKC.

N3yuenne neicTBUS MArHUTHOIO OJISI HA IPOBOJAHUK C TOKOM.
KonctpynpoBanue u usyueHnue padboThI 3JIEKTPOABUTATEIS.
N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.

OneiTel 1O HUCCICIOBAHUIO SABJICHUSA BHeKTpOMaFHHTHOﬁ HHAYKOHUU: HCCICAOBAHNC
W3MEHEHMI 3HaYCHMS U HaIllpaBJICHUA UHAYKIIUOHHOTO TOKaA.

153.5. CopepxxaHue oby4eHus B 9 knacce.
153.5.1. Mexanuyeckue sIBJIICHHS.

Mexannueckoe ABukeHHE. MarepuanbHasd Touka. Cuctema orcuera. OTHOCHUTENBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMepHOe mpsMoiuHEHHoe aABWxkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHOoyckopeHHOE mpsiMosinHelHOe aBrxkeHune. CBoOoHOe najeHue. OnbIThI
lanunes.

PaBHOMepHOE NBHXKEHHE MO OKpykHOcTH. Ileproa u vacrora oOpamienus. JluneiHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

ITepBbiit 3axkon Herorona. Bropoi 3akoH Herotona. Tperuit 3akoH Herorona. IIpunHimn
CYIIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsI: CHla TPEHUS CKOJIBb)KEHUS, CUJla TPEHU S TIOKO4,
JIpyrue BUJbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO MaJIeHUsI.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckas ckopocTs. HeBecoMOCTh 1 neperpysKu.

PaBHOBecue MarepuanbHO TOuku. AOCOIIOTHO TBepAoe Teno. PaBHOBecHe TBEpOTo Tena
C 3aKpEIICHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3menenue umnynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUs HMITYJIbCA.
PeakTuBHOE OBUKEHUE.

Mexanunueckasi pabota U MOIIHOCTb. PabGora cui TspkecTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnnanbHas SHEPrus cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHHETHUECKOMN



SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.
153.5.1.1. leMoHcTpanuu.
HaGmotenne MexaHWn4ecKoro BMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJ OTCYETA.

CpaBHeHI/Ie HyTCfI n TpaeKTOpI/Iﬁ JABYIXCHUS OAHOI'O M TOI'0 K€ TCJIa OTHOCUTCIBHO Pa3HbIX
TCJI OTCUCTA.

W3mepenue ckopocTy U YCKOPEHHUS MIPSMOJIMHEHHOTO JIBUKEHUSI.
UccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.
Habmtoienue ABM>KeHUs Tella 0 OKPYKHOCTH.

Habnronenne MexaHMUeCKUX SIBICHHM, TPOUCXOIINX B cucTeMe oTcuera "Tenexka" mpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJICHCTBUY TE.

W3meHenne Beca Tenna npu yCKOPEHHOM JIBHYKCHHH.

Ilepenaua umiybca npu B3aMMOAEHCTBUM TeJl.

[IpeoOpa3oBanust JHEPTUH MIPH B3aUMOICHCTBHH Tell.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aMMOAECHCTBUM.

CoxpaHeHne UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBUM.
HabmtoneHne peakTHUBHOTO IBUXKEHHMSL.

CoxpaHeHre MEXaHUYECKOM SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHne MEXaHUYEeCKOH SHEPTHH MIPU ABMKEHUHM Tella MO JeHCTBUEM NPY>KUHBI.
153.5.1.2. JlabopaTopHbie paOOThI U OTBITHI.

KOHCTp}’I/IpOBaHI/Ie TpaKTa JJIs1 pa3roHa u JaTbHEHIIIETO PaBHOMCPHOI'O ABUKCHUS MIApHUKa
HJIN TCIICKKH.

Omnpenenenue cpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WU JBWKCHHS IIapUKa 110
HAKJIOHHOM ILUIOCKOCTH.

OHpe,Z[CJ'ICHI/IC YCKOPCHUA TCJIa TPpU PaBHOYCKOPCHHOM JIBUKCHHU 110 HaAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHH IMPU PAaBHOYCKOPEHHOM JBHXKEHUU Oe€3
Ha4yaJbHOU CKOPOCTH.

HpOBCpKa TUIIOTE3bI: €CJIM IIPpHU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HavaIbHOM CKOpPOCTH
IMYTH OTHOCATCA KaK pPAJa HCYCTHBIX YHUCC]I, TO COOTBETCTBYIOIIHWC INPOMCEKYTKH BPEMCHH
OJJWMHAKOBBEI.



HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJABJICHMSL.
Onpenenenre kKodphuIueHTa TPEHUS CKOJIBKCHHUS.
Onpenenenne KeCTKOCTU IPYKUHBI.

Omnpenenenre padoThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBH>KEHUU Tejla 0 TOPU30HTAIBHON
MOBEPXHOCTH.

Onpenenenve paboOThl CHJIBI YOPYTOCTH MpH MOIbEME TIpy3a C HCIHOIb30BAaHUEM
HETOJIBIYKHOTO U MOJIBIXKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXPAHECHHS SHEPTHUH.
153.5.2. Mexauunueckue koineOauus ¥ BOJIHBL.

KonebarenbHoe npuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMH: NEpUOJ, 4YacToTa,
aMIMTyna. MaremMatudecKuil W NPYKUHHBIM MasTHUKMU. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kosiebanus. Boinyxkaennsle konebanus. Pesonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJiH. [IposonbHble U monepeuHbie BOJIHBL. JIJInHA BOJIHBI B CKOPOCTh
ee pacrnpocTpaHeHusl. MexaHn4eCcKue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKHE BOJTHBI.

3ByK. I'pomMKoOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
153.5.2.1. lemoHCcTpauuu.

Habntonenue xoneOaHuil Tes moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIbI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHune BBIHYX/I€HHBIX KoJeOaHUI 1 pe30HaHca.

Pacnpoctpanenue nMpo0IbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

153.5.2.2. JlaGopaTopHble pabOTHI U OTIBITHI.

Omnpenenenne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
OmnpeneneHne 4acTOThI U EPHOAA KoJleOaHUH MPYKUHHOTO MassTHUKA.

HccnenoBanme 3aBUCUMOCTH MepHoOJa KojJeOaHU MOABEIIEHHOTO K HUTH I'py3a OT JUTHMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH Teproa KoJIeOaHU! MPY>KUHHOTO MasTHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJIcOaHUI rpy3a, MOABCIICHHOTO K HUTH, OT MAacChl
rpysa.

OHLITBI, ACMOHCTPHUPYIOMIUEC 3aBUCUMOCTD IICPUOJa KoJIeOaHMit MNPYXXUHHOI'O MasiTHUKA OT



Macchl rpy3a M KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHus: CBOOOJHOTO IMa/ICHHS.
153.5.3. DnexTpOMaruuTHOE MOJIE U AIEKTPOMAarHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[ITxana 3neKTPOMAarHUTHBIX BOJIH. MCIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE cBOCTBA CBETA.
153.5.3.1. lemoHcTpauuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BoustHOBBIE CBOIICTBA CBETA.

153.5.3.2. JlabopaTopHbI€ pabOTHI U OTIBITHI.

N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IMTOMOIIBI0 MOOMIIHLHOTO TesedoHa.
153.5.4. CBeTOBBIC SIBJICHUS.

JlyueBass Moxenb cBera. Mcrounuku csera. [IpsMosinHelHOE paclpoCTpaHEHHE CBETA.
3armenus Connia u JIynasl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[penomienue cBeta. 3aKOH MpejoMIIcHHs cBeTa. [loJIHOe BHYTpEHHEE OTpPaKCHHE CBETA.
Vcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAXKCHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B mua3e. Ontudeckas cuctema goroanmnapara, MUKPOCKOIIa M TEJIECKOTIA.
['ma3 kak ontuyeckas cucreMa. bM30opykocTh U JalbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiThl HetoToHa. Clio)kKeHHE CIIEKTPaJIbHBIX 1IBETOB.
Hucnepcus cBera.

153.5.4.1. lemoHCTpanuu.

[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

ITonmyyenne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyeckuil CBETOBO.

Xon nydeil B cobuparouieil muH3e.

XoJ 1y4ei B pacCeuBarollen JTUH3E.

[Tonydenne n300pakxeHUii ¢ TOMOIIBIO JINH3.

[Tpunun neiictBus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.

Monens rnaza.



Paznoxxenue 6emoro ceera B CIIEKTp.

[Tonmy4yenue 6e0r0 CBETa MPHU CIIOKEHUH CBETA Pa3HBIX IIBETOB.

153.5.4.2. JlaboparopHbie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4da OT YIJia MaCHHS.
W3yuenne xapakTEpUCTHK M300paKeHUs IPeAMETa B IIJIOCKOM 3epKaJe.

HccnenoBanue 3aBHCUMOCTH YIia NPEIOMIIEHUS CBETOBOIO JIy4a OT yIJia MajJeHUs Ha
rpaHuLe "BO31yX-CTEKI0".

[Tonyuenne n300pakeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnBITHI 1O Pa3JIoKEHUIO OEJIOTO CBETA B CIIEKTP.

OMNBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIIBTPEI.
153.5.5. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pe3epdopaa u mranerapuas moaens aroma. Mozens atoma bopa. Mcnyckanue u
noromeHre ceera atoMoM. KBantsl. JIuneiuaTsie CEKTpBI.

PamnoaktuBHOCTE. Anb(a-, Oeta- W ramma-usnydeHus. CTpOCHHE aTOMHOTO sJIpa.
HyknonHnas Moxenb atoMHoro sjapa. M3orombl. PaamoakTuBHBIE mpeBpaineHus. Ilepuon

HOJIypacaaa aTOMHBIX siIIep.

SnepHble peakiu. 3aKOHbI COXPAHEHHUS 3apsSI0BOIO0 U MacCOBOI'O YHCEN. DHEPrusi CBSI3U
ATOMHBIX 5[Z[€p. CB?[SI; MacCChbl U 3Hepr1/m. PeaKHI/II/I CUHTE3a U ACJIICHUA smep. I/ICTOIIHI/IKI/I BHCpFI/II/I
CouHIIa ¥ 3BE3]I.

SAnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4EHUH Ha )KUBBIE OPTaHU3MBI.
153.5.5.1. lemoHCTpanuuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

CrieKTphl pa3anyHbIX I'a30B.

CrnexTp Bomopo/a.

Habntonenue TpexoB B kamepe Bunbcona.

Pabota cueTunka MOHU3UPYIOMINUX U3TYUSHHH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

153.5.5.2. JlTabopaTopHbie paOOThI U OTBITHI.

HabmtoneHune CriIonHbIX ¥ TUHEWYaThIX CIIEKTPOB U3ITyUESHHUS.

HccnenoBanne TpPeKOB: HM3MEPEHHE DSHEPTUM YACTHIBI [0 TOPMO3HOMY IMyTH (1O



dororpadusm).
N3mepenne painoakTHBHOTO (hOHA.
153.5.6. [ToBTOpUTENEHO-0000IIAIOIINIT MOTYITB.

[ToBTOpHTENEHO-0000IIAIONIMI MOAYIIH IPETHA3HAYEH JUIsl CUCTEMATH3aIMN U 0000IIeHHS
NPEIMETHOTO COJICPYKAHUS U OIBITA AEATEIbHOCTH, IPHOOPETSHHOTO MPH U3YYEHUH BCETO Kypca
¢u3MKH, a TakkKe IS TOATOTOBKA K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY HO (HU3UKE JUIs
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipyu u3yyeHn 1aHHOTO MOAYJISI PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUABI ACSITEILHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCSA JOCTHIXKEHHE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX pPE3yJbTaToB oOO0y4deHUs, (OpPMHUPYETCs €CTeCTBEHHO-Hay4YHasi TI'PaMOTHOCTH:
OCBOCHHME HAYYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUN MPUPOABI U TEXHUKU, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHUS, IPUMEHSAS MOJyYeHHbIC 3HAHUS, pelaTh 3a/1a4k, B TOM YHUCIIE
KaueCTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

HpI/IHHI/IHI/IaJ'IbHO HCHTGHLHOCTHLIﬁ XapaKTep JaHHOI'O MOAYJIS pCaIu3yCTCs 3a CUCT TOTO,
qTOo 06yan01uHec;1 BBIITOJHAIOT 3aaHuA, B KOTOPBIX UM IIPCAJIaracTtc:

Ha OCHOBE IOJIYYE€HHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBSCHATH PU3NYECKUE SIBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOM KU3HU,

HCIIOJIb30BATh HAYYHBIC MCETOJAbI MUCCICAOBAHUS (I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YMCIIC O]
IMPOBECPKHU TUIIOTE3 U MMOJTYUCHUA TCOPCTUICCKUX BBIBOAOB;

OOBACHATH HAay4YHBIC OCHOBEI HanboJee BaXKHBIX I[OCTI/I)I(CHI/Iﬁ COBPCMCHHBIX TCXHOJIOFI/Iﬁ,
HarmpuMmep, MPakKTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIru Ha OCHOBC 3aKOHA
MMpEBPAICHUA U COXPAHCHUA BCCX M3BCCTHBIX BUIOB OHCPI'UH.

Kaxnas w3 TeM JaHHOTO MOIYJs BKJIOYAET OKCIICPUMEHTAIHLHOE HCCIISI0BaHNE
obobmaromero xapakrepa. Moaynb 3aBepiaeTcsl IpOBEeCHUEM TUarHOCTUYECKON U OI[EHOYHOU
paboThI 32 KypC OCHOBHOTO O0IIIET0 00pa30BaHMs.

153.6. MNnaHupyemblie pe3ynbTaTbl 0OCBOEHUS1 (pU3nKK (6a30BbLIN YPOBEHb) Ha
YPOBHE OCHOBHOro obLero o6pasoBaHus.

153.6.1. U3yuenue ¢u3mku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

153.6.2. B pe3ynbrate nsydeHusi (pU3MKUA Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHUs y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTprOTUYECKOTO BOCIIUTAHHUS:

NPOSIBJICHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (pU3UUECKOit
HayKH;

OCHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCPIfICKPIX y‘-ICHBIX-(I)I/IBI/IKOB;
2) TpaXXIAaHCKOIr'o U JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHA:

TOTOBHOCTb K aKTUBHOMY YY4aCTUIO B O6cy)KI[eHI/II/I O6I.I.ICCTBCHHO-3H3‘{I/IMLIX 1 OTUYCCKUX



npo6JeM, CBI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JTOCTH)KEHUHN (PHU3HKH;
OCO3HAHHME BYKHOCTU MOPAIbHO-ITUYECKHUX MPUHIIMIIOB B IEITEILHOCTH YUEHOTO;
3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIIpHUATUE 3CTECTUYCCKUX KadCCTB (1)H3HHCCKOﬁ HayKH: €€ I'apMOHUYHOI'O IIOCTPOCHUA,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH;

4) OCHHOCTHU HAYYHOI'O ITO3HAHHA:

OCO3HAaHWE IIEHHOCTH (M3MUYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTAa IMO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPHI;

pa3BUTHE HAyYHOU JIH0O03HATEIBbHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON 1EATENbHOCTH;
5) dopMupoBaHUs KyJIbTYpbI 370POBbS U SMOIIMOHAIBHOIO OJIArOMOIYyYHs:

OCO3HAaHME IIEHHOCTH 0e30macHoro o0pasa KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOpOrax, ¢ JIEKTPUYECKUM U
TEIJIOBBIM 000pYZ0OBAaHUEM B JOMAIIIHUX YCIOBUSX;

c(OpMHPOBAHHOCTh HABBIKA pedIeKCHUH, IPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TaKOIo e
IpaBa y ApYyroro 4ejaoBeKa;

6) TPYZA0BOTO BOCIIMTAHUS:

7) akTUBHOE y4acTHE B PEIICHUU MTPAKTUICCKHUX 3a7a4 (B paMKaxX CEMbH, 00pa30BaTEIIbHON
OpraHM3alyi, HACEJICHHOr0 IIYHKTa, POJHOTO Kpasl) TEXHOJOTHYECKOW M  COIUAIbHON
HANPABICHHOCTH, TPEOYIOMIUX B TOM YHCIIC U (PU3MUSCKUX 3HAHUM;

MHTEpPEC K MPAKTUIECKOMY U3YUEHHIO PO eccuii, CBSI3aHHBIX ¢ (PU3UKOIA;
8) PKOJIOTHYECKOTO BOCITUTAHUS:

OpUEHTAIlMsl Ha MpPUMEHeHHe (U3MYEeCKUX 3HAHUW /IS pelleHus 3afgad B 00JacTu
OKPY’KaIOIIEeH Cpefibl, TIJIAHUPOBAHUS TOCTYNKOB U OIEHKH MX BO3MOXHBIX TOCJIEICTBHH ISt
OKpY’KaroIllel Cpebl;

OCO3HAaHME ITI00AIIBHOTO XapaKTepa dKOJIOIHYECKUX MPOOIeM U IyTel UX PELICHNUs;
9) ananTanuyu K U3MEHSIOIUMCS YCIOBUSAM COLMAIBHOM U MPUPOIHON CPebl:

HOTp€6HOCTI> BO BSaI/IMOJIGﬁCTBHI/I IIpyu  BBINIOJIHCHUHN I/ICCJ'ICI[OBaHI/Iﬁ U TIPOCKTOB
q)HSI/I‘leCKOI\/‘I HAITPaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM JAPYI'UX;

IOBBIILICHUEC YPOBHSA CBOCH KOMIICTCHTHOCTH 4Yepe3 NPaKTUICCKYIO ACATCIIBHOCTD,

noTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUI, B TOM uucie (OpMYIMPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

OCO3HAHHUC ILC(I)I/II_[I/ITOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/ISI/IKI/I;

IUTAaHUPOBAHUE CBOET0 PAa3BUTHS B MPUOOPETEHUH HOBBIX (U3NUYECKUX 3HAHMIA;



CTPCMJICHUC aHAJIM3UPOBATh U BBIABIIATH B3aMMOCBA3U NMPHUPOIHI, OGH_ICCTBa 1 3KOHOMHKHU,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

OLICHKA CBOUX [JEHCTBHM C Y4YETOM BIIMSHHUS Ha OKPYKAIOUIYI0 Cpely, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

153.6.3. B pesynbrate uzydeHus: (pU3MKA HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Y
oOyuarorierocst  OyayT  chOpPMHUPOBAHBI ~ METAPEIMETHBIC  PE3YJbTaThl, BKJIHOYAIOIIUEC
[IO3HABATEJIbHBIE YHUBEPCAJIbHbIE Y4YEOHbIE MAEMCTBUS, KOMMYHUKAaTUBHBIE YHUBEpCAJIbHBIE
y4eOHbBIE ICHCTBUSI, PErYJIATHBHbBIC YHUBEPCATIbHbIC YICOHBIC TCHCTBUSL.

153.6.3.1. OBnagenue yHUBEepCAIbHBIMU YU€OHBIMU [TO3HABATEIBLHBIMU JICUCTBUSIMHU:
1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:
BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS ISl 00OOIICHUS U
CpaBHEHMUS,

BBIABJEITH 3daKOHOMCPHOCTH M IIPOTHUBOPCYHA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX H
Ha6JHOI[€HI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘~I€CKI/IM SIBJICHUAM

BbBIABJEITE HNPUYUHHO-CICACTBCHHBIC CBA3W IIpU H3YUCHUH (1)H31/IIIGCKI/IX SIBICHUM U
nmponeccoB, IMpPOBOAWTL BbIBOABI C  HCIOJbB30BAHMEM JCAYKTUBHBIX W  HWHIAYKTHBHBIX
YMOSaKHIOquHﬁ, BBIABHUI'aTh T'HNIIOTC3bI O B3aMMOCBA3AX CI)I/I?»I/I‘IGCKI/IX BCJINYHH,

CaMOCTOSITENIFHO BBIOMPATh Croco0d pemeHus ydeOHOW (u3mueckod 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHHs, BHIOOp HanOoJiee MOJXOJSIIEr0 C Y4€TOM CaMOCTOSTEIBHO
BbI/IEJICHHBIX KPUTEPUEB).

2) 6a30BbBIC UCCIIEAOBATEIIBCKUE ICHCTBUS:
WCII0JIK30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

MMpoOBOAUTL IO CAMOCTOATCIILBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘IGCKI/II\/’I
SKCIICPUMCHT, HEO0OJIbIII0E HUCCICIOBAaHUC (1)I/ISI/I‘I€CKOFO SIBJICHUA,

OLCHUBAThb Ha MNPUMCHHUMOCTb U HOOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMNOJIYYCHHYKO B XOIC
HCCIICOOBAaHUS UJIN SKCIICPUMCHTA,

CaMOCTOSITENNEHO (OPMYIHPOBATH 00OOIIEHHUS U BBIBOJBI TIO pe3yibTaTaM MPOBEACHHOTO
HaOJTI0ICHUS, OTBITA, UCCIICIOBAHMUS;

MMPOTHO3UPOBATHL BO3MOXKHOC zLaanefImee pa3BUTHC (I)I/ISI/I"ICCKI/IX IIponeccoB, a TaKXKE
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux PAa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

3) pabota ¢ uHpopmanueit:

MPUMEHSTh Pa3IMYHbIE METOJbl, WHCTPYMEHTHl U 3alpochl IMpPH IIOUCKE H OTOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MPEI0KeHHON yueOHoM (hu3ndeckoi 3a1au;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IMYHBIX BUJIOB
U GOpM IpeCTaBICHHUS;



CaMOCTOSITENIHO BBIOMpATh ONTUMAIbHYIO (QOpPMY MpeacTaBieHHs HWHPOpMALUU U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMHM, TuarpaMMaMi, HHOU rpadukoi u
X KOMOWHAIUSMU.

153.6.3.2. OBnageHre yHUBEpCAIbHBIMA YY€OHBIMU KOMMYHHUKATUBHBIMU JCHCTBUSMH:
1) oGmenue:

B X0/i€ OOCYXIeHHs yueOHOro MaTepuaia, pe3ysbTaToB Ja00paTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKAaeMOW TEMbI M BBICKA3bIBATH WJICH, HAIICJICHHBIC HA
pelleHure 3a7auu U NoepKaHue 61aroxxenareaIbHOCTH OOLIEHHUS;

COIOCTABJIATH CBOU CY)KJIEHHS C CY)KICHUAMH JIPYTHX YYaCTHUKOB JAUAIOra, 0OHApYKUBATh
pas3ianyne ¥ CXOACTBO IO3HULINN;

BBIPpAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO MPECTABIATH PE3YNbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
MCCJICI0BAHMS, TIPOEKTA).

2) cOBMECTHasI I TENbHOCTh (COTPYAHUYECTBO):

MOHMMATh W MCIIOJB30BaTh NMPEUMYIIECTBA KOMAaHAHON W MHIMBHIYaJIbHON pabOTHI MpH
peLICHUH KOHKPETHON (U3UYECKOM poOIeMBbl;

MPUHUMATh 1I€JTd COBMECTHOM JI€ATENbHOCTH, OPTaHW30BbIBATh JACHCTBUSA IO €€
JOCTHKEHUIO: pacIpeleNisiTh PO, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHHS HECKOJIBKHUX YEIOBEK;

BBIIIOJIHATE CBOKO 4YaCTb pa6OTLI, AOCTUTasl KauCCTBCHHOI'O pPE3yJibTaTa II0O CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYS CBOU I[CflCTBI/I?I C ApYTuMHU YICHAMHU KOMAaHAbI,;

OLICHMBATh Ka4ecTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITENIEHO
c(hopMyTUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

153.6.3.3. OBnaseHue yHUBEpCATIbHBIMU YU€OHBIMU PETYJISTUBHBIMU JAE€HCTBUAMMU:
1) camoopranuzanus:

BBISIBJIAT MIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYAIUsX, TPEOYIOIIMX Ul peleHHs
(bu3nyecKuX 3HaAHMIA;

OPUEHTUPOBATbCSI B PA3JIMYHBIX MOAXOJAaX MPHUHATUS peleHUH (MHAMBUIYAIbHOE,
INPUHITHE PELIEHUs B IPYIIE, IPUHATHE PELICHUH IPyNIIon);

CaMOCTOATCIIBHO COCTAaBJIATH AJTOPUTM PCHICHUSA (I)I/I3I/IquKOI>'I 3aJadyu HJIHN IIJIaHa
HCCICOOBaHUA C YUEeTOM HMCIOIIUXCA  PECYPCOB n COOCTBEHHBIX BO3MO)KHOCT€I>1,
APTYMCHTUPOBATL MMPEAJIaracMbIC BApUAHTLL pemeHHﬁ;

MIPOBOAUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.
2) CaMOKOHTPOJIb:

AaBaTb OLICHKY CUTYyalluX U NpeajaraTh 1jiaH €€ U3MCHCHUS



OOBSICHSITh TMPUYHUHBI JOCTHKEHUS (HEAOCTH)KCHHUS) PE3YNbTAaTOB JEATEIHHOCTH, TaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHHS (U3UUIECKOTO
UCCIICIOBAaHMST WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, MU3MEHUBLIMXCS CHUTYallUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yibTaTa EIH U YCIOBHUSIM.
3) SMOIIMOHAIbHBIA WHTEIICKT:

CTaBUTh ce0sI HA MECTO APYroro 4€jIoBE€Ka B XO0JA€ CIiopa Uik JUCKYCCUH Ha HAYYHYIO TEMY,
IMOHUMATb MOTHBBI, HAMCPCHUSA U JIOTUKY APYyIroro.

4) npuHATHE Ce0s U IPYTUX:

MIPHU3HABATH CBOE MPABO Ha OIIMOKY MPH peIIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPKIACHUIX
Ha Hay4HbIE TEMBI U TAKOE XK€ IIPaBO IAPYyroro.

153.6.4. IIpenmeTHbIE pe3yaIbTaThl OCBOEHUS IIPOrpaMMBl 110 Gu3uke (0a30BbIN YPOBEHD).

153.6.4.1. IlpenmeTHbBIE pe3ybTaThl OCBOCHHS TPOTPaMMBI IO (PU3UKE K KOHILY 00yUYEHHUS B
7 Knacce:

[TpenmeTHbIe pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)aTh C(OPMUPOBAHHOCTH Y
o0yyaromuxcst yMeHui:

WCIOJIb30BaTh MOHATHS: (U3UUECKHE U XUMUYECKHE SIBICHUS, HaOII0IeHNE, SKCIIEPUMEHT,
MOJIeJIb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, JKHJIKOE, Ta3000pa3HOE), MeXaHHYecKoe MABI)KeHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUs, paBHOJACHCTBYOIAs CWI, JAepopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pasznuuath siBneHus (auddysus, TEIIoOBOe JBH)KEHUE YaCTHUI] BEIIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBMKCHHE, MHEPLUS, B3aUMOJEICTBHE TEJ, pPABHOBECHE TBEPBIX TEI
C 3aKpEeTJIEHHON OChIO BpallleHUs, Iepeiada 1aBJIeHUs TBEPAbIMU TeJIaMU, )KMJIKOCTSIMU U Fa3aMu,
aTMocgepHoe J1aBJIeHHE, IJIaBaHue T, IPEeBPALIeHU MEXaHUUECKOW SHEPTUH) TI0 OITUCAHUIO X
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3UUYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B TOM
yucie GU3NIEeCcKue SIBICHUS B IPUPOJIC: MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMUBOU
U HEeXUBOH TMpHpoJe, NEHCTBUE CUIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JIaBJICHUS Ha KUBOW OpPraHu3M, IJIABaHUE PHIO, phIYaru B TEJIe YeI0BEKa, IPU ITOM NEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHHIA,

OIMCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (U3UYECKHE SIBJICHUS, UCHOJb3yd (U3NUECKUE
BEJIMUYMHBI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPENIHAS CKOPOCTbh, CHIIa
YIPYTOCTH, CHJIAa TSDKECTHU, BEC TENla, CUJIa TPEHUS, JaBJlIeHHE (TBEPAOro Tela, )KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWueckas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIBI,
KO3 PUIIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KHHETHYECKasl M IOTEHIMAIbHAs SHEPTHSL ), TPU
OMMCAHUU MPABUIILHO TPAKTOBATh (PU3NUYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U eIUHMLBI (PU3UYECKUX BEMYMH, HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMHU, CTPOUTH Ipa@UKU U3YyYEHHBIX 3aBHCUMOCTEN (PU3UUECKHUX



BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U IPOLECCHI, UCIOJb3Yys MpaBUiIa
CJIOKEHMsI CHJI (BJIOJIb OHOM MpsIMOI), 3aKkoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (610ka), "30710TO€ MPABUIO" MEXAHUKHU, 3aKOH COXPAaHEHHsI MEXaHUYECKOi
SHEpPIUU, MpH O3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SIBICHUS, MTPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUi MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATH IPUUYUHHO-CIICACTBEHHBIE CBA3H,
CTpOUTH 00BsICHEHHE U3 | - 2 JIOTHYECKHX IIaroB C UCIOJIb30BaHUEM | - 2 U3y4eHHBIX CBOIMCTBA
(bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peliaTh pacyeTHbIC 3a/1a4u B 1 - 2 1eWCTBUS, HCIIONIB3Ys 3aKOHBI U (DOPMYITBI, CBSI3bIBAIOIIINE
¢du3nveckue BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS 3a/Ia4d 3alKCHIBATh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3MUECKUE BEIMYMHBI B (DOPMYIIBI U POBOIUTH PACUCTHI, HAXOAUTH CIIPABOYHEIC
JIAaHHbIC, HEOOXOJMMBbIC JJIs PEUICHUs 3a/1ad, OICHHBATh PEATUCTUYHOCTh IOJTYYCHHOU
(U3UYECKON BEJIMYUHBL;

pacrio3HaBaTh Ipo0IeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HMUECKUX METOJI0B, B
ONMCAHWU HCCIIEJOBAHUS BBLACIATh IPOBEPSIEMOE NPEANONOKEHUE (TUIOTE3Y), pa3iauyarh U
UHTEPIPETUPOBATh IOJYYEHHBIH pe3yibTaT, HaXOJUTh OIIMOKM B XOJE OIbITA, MPOBOAUTH
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

MIPOBOJUTDH OMBITHI IO HAOTIOAECHUIO (PU3NYECKUX SBICHUM WM (PU3MUECKUX CBONCTB TE:
bopMyIUpOBaTh TPOBEPSEMBbIC TPEIIONOKEHUS, COOMpPATh YCTAHOBKY W3 MPEII0KESHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOIbL;

BBIIIOJHATE MPAMBIC HU3MEPCHHA paCCTOAHHA, BPECMCHHU, MACChI TCJIa, 06T)eMa, CHUJIBI U
TEMIIepaTyphl ¢ UCIIOJIb30BAHUEM aHAJIOTOBBIX U IH(POBBIX MPUOOPOB, 3aIKUCHIBATH TTOKA3aHUS
MPUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTH HCCIIEJOBAHUE 3aBHCHUMOCTU OJHOW (PU3UYECKOM BEIMYMHBI OT JAPYro ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tela OT
BPEMEHHU JIBUKECHHUS Teja, CHJIbl TPEHHUS CKOJBXKEHHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
MTOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAN CONPUKOCHOBEHHUS TEJN, CHIIBI
YIPYTOCTH OT YAJIUHEHUS IPY>KUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00beMa MOrpyKEHHOM YacTH Tena
U OT IUIOTHOCTH HJKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH Te€jla, OT IIYOMHBI, HA KOTOPYIO
HOTPY’KEHO TeJOo, YCIOBUH MIaBaHus TeJ, yCIOBUN paBHOBECHUS phlyara U 0JIOKOB, y4acTBOBATh B
IUTAHUPOBAHUM Y4€OHOTO MCCIIeI0BaHus, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIELYsI
NPEUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pPE3Y/IbTaThl MOTYYEHHOW 3aBUCHUMOCTH (DU3NYECKHX
BEJIMYMH B BHJIE€ NPEUIOKEHHBIX TaOMUI] U TpapuKOB, MPOBOJUTH BBIBOJBI IO peE3yJbTaTam
UCCIIEI0BAHNS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMUUH (IUIOTHOCTh BELIECTBA KUJIKOCTH
U TBEPIOIrO TeEJla, CWIA TPEHUS CKOJIBKEHHs, AABICHHE BO3/yXa, BBITAJIKMUBAIOLIAs CHIIA,
JENCTBYIONIAs HA MOTPY>KEHHOE B KUJIKOCTh TEJ0, KOOPGUIIUEHT MOJIE3HOTO IeHCTBUS MPOCTHIX
MEXaHU3MOB), CIeAysl MPeIIOKEHHONM WHCTPYKIMU: TPU BBINOJHEHUHM H3MEpEeHHil coOuparh
HKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIUHCIATH 3HAUEHHE HCKOMOW BEJINYNHBI;

co0Jro1aTh MpaBUiIa TEXHUKH 0€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

MMETh MPEJCTaBIEHNE O MPUHIIUIIAX IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOIMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBUXKHBIN H



HEIIOABYKHBIN OJIOK, HAKJIOHHAS IIOCKOCTh;

XapaKTepHU30BaTh NPUHINIBI AEHCTBUS U3yYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOWUCTB C
UCTIOJIb30BAaHUEM HX ONHMCaHUs (B TOM 4YHCIE: TOJIIMIHHUKH, YCTPOHCTBO BOJONPOBOAA,
THIPABINYECKUIl Tpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp), HCIIONIB3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SIBICHUH U HEOO0XOAWMBbIE (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH TNPHUMEPHl  (HAXOAUTh HMHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecrneyeHus 0e30MacHOCTH
npu oOpamieHuu C MpuOopaMM W TEXHHUYECKUMH YCTPOHMCTBAMH, COXPAHEHHS 3J0POBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Karollel cpeie;

OCYILIECTBIATH OTOOP UCTOYHUKOB MH(pOpManuu B IHTEpHETE B COOTBETCTBHH C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IIyTeM CpPAaBHEHHS PA3JIMYHBIX
UCTOYHUKOB BBLICIATH MH(OpMAIio, KOTOpas SBISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HE0CTOBEPHO;

WCTIOJB30BATh TPU BBINOJHEHUN YYEOHBIX 3aJaHU HAYYHO-TIONMYJSPHYIO JHUTEPaTypy
(GU3M4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaJeTh
npreMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOH
CUCTEMBI B IPYTYIO;

co3aaBaThb COOCTBCHHEIC KpaTKUC NMHUCbMCHHBIC M YCTHBIC COO6HICHI/I$I Ha ocHOBe 2 - 3
HNCTOYHHUKOB I/IH(I)OpMaLII/II/I, B TOM 4YHCIIC HY6HI/I‘IHO IMpOBOANUTL KpPATKHUC COO6IJ_I6HI/I$I (6]
pe3yjibTaTax HIPOCKTOB WA yT-Ie6HI)IX HCCHGI{OB&HHﬁ, IIpru STOM TIPaAMOTHO HCIIOJIB30BATh
H3y‘leHHbII>'I MMOHSATUHHBINA alrrapar Kypca (1)H3HKI/I, COIIPOBOKAATh BBICTYIIJICHUC HPCSGHTaHHeﬁ;

IIpU BBINOJIHEHUH Y4E€OHBIX IMPOEKTOB M MCCIEAOBAHUN pacCHpenesiaTh OO0S3aHHOCTH B
rpyImIe B COOTBETCTBUHU C IIOCTABICHHBIMH 331a4aMH, CJIEIUTh 32 BHIIIOJIHEHUEM IUIaHa AEHCTBUH,
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B J€ATEIbHOCTh TPYIIBI, BbICTpPAaUBaTh KOMMYHUKATHBHOE
B3aMMO/IEIICTBHE, YUUTBIBAasi MHEHHE OKPY KaIOIINX.

153.6.4.2. [IpenMeTHBIE pe3yIbTaThl OCBOCHHS IPOTPAMMBI 110 PU3UKE K KOHIY O0OyUeHUs B
8 kacce:

[MpenMeTHBIC pe3ysabTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTH y
00yyYaromuxcst yMeHu:

WCIIOJIB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHUKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJa, HACBIIIIEHHbIN
Y HEHACBIIICHHBIA I1ap, BIAXKHOCTb BO3/1yXa, TEMIIEPAaTypa, BHYTPEHHSsS JHEPIus, TEIUIOBOU
JBUTaTelIb, DJIEMEHTAPHBIM JIIEKTPUYECKUN 3apsill, JJIEKTPUYECKOE II0J€, NPOBOAHUKH H
JIUAJIEKTPUKH, TOCTOSIHHBIN AJEKTPUYECKUI TOK, MATHUTHOE I0JIE;

pa3nuyath sBIEHHUA (TEIJIOBOE pacIIUpEHHEe M C)XKaTue, TeIulonepeaada, TelIoBoe
paBHOBECHE, CMauyMBaHWE, KaNWULIPHBIE SBIICHMS, HWCIAPEHUE, KOHJEHCAlWs, IUIABJICHHUE,
KpUcTalu3anus (OTBEpAeBaHME), KUIIEHHE, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIHS,
U3JIY4YEHUE), IEKTpU3alMs Tesl, B3aUMOJCHCTBUE 3apsiOB, JNEHCTBUS AIIEKTPUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOAECHCTBUE MarHUTOB, JE€HCTBUE MAarHUTHOTO TI0JIS1 HA TPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMS) 10 OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYKAIOLIEM MHUDE, B TOM



yrciie (pU3nvecKue SBJICHHS B MPUPOJIC: MMOBEPXHOCTHOE HATSDKCHHUE M KAlTUJUIAPHBIC SIBJICHUS B
npupoie, KPUCTAJUIBI B Ipupoe, uznydenre ColHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUE pOCHI, TyMaHa, MHEsl, CHETa, JJIEKTPHUYECKHE SABICHHS B aTMoc(depe, 2IeKTPHIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiiu, Apei( MOIICOB, POJb MArHUTHOTO TOJS Ui
JKU3HU Ha 3emle, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOAUTH IIPAKTUUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA;

OIMCHIBATh M3YYECHHBIE CBOMCTBA TeNl M (M3UYECKHE SBICHUS, HUCHOJB3yd (U3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIrHsl, KOJIUYECTBO TEIUIOTHI, yelIbHAas TEIII0EMKOCTh
BEILECTBA, YAENbHAs TEIUIOTA IUIABJICHMSA, yAEJbHAas TEIUIOTa IapooOpa3oBaHUs, yJeJIbHas
TEIUIOTa CrOpPaHUs TOIJIMBA, KOI(Q(QUIMEHT IOJE3HOrOo JeHCTBUA TEIUIOBOM MAIWHBI,
OTHOCHUTECJIbHASA BIAXXHOCTh BO3JyXa, DJIEKTPUYECKHM 3apsAl, CHJIA TOKa, JIEKTPUYECKOE
HalpsDKEHUe, CONPOTHBIIEHUE IPOBOJHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBA, paboTa U
MOITHOCTH AJIEKTPUYECKOTO TOKA), MPH OMUCAHUU TPABHIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCIOJIb3YEMbIX BEIMYHH, 0003HAYEHUs U eIMHULbI (PU3HMUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIME JTAHHYIO (M3WYECKYIO0 BEIWYHMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH;

XapaKTCPU30BaTh CBOIICTBa TECII, q)HSI/I‘{CCKI/Ie SABJICHUS U HPOLECCHI, UCIIOJIB3Yysd OCHOBHBLIC
MIOJIOKCHHS MOJICKYJIIPHO-KHHETHYECKOW TEOPUH CTPOCHUS BEIIECTBA, IPUHITHUIT CYTICPIIO3HIIAN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa i ydacTka Ieru,
3akoH Jxoyns-JIeHIa, 3akoH COXpaHEHHUsI YHEPTUH, TPH 3TOM YMETh (HOPMYIHPOBATH 3aKOH U
3aIlIMCBIBATh €0 MAaTCMATUYCCKOC BBIPAKCHUC,

OOBSACHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaI[Uil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUNHHO-CIICJCTBEHHBIE CBSA3U, CTPOUTH
oObsicHeHHe U3 1 - 2 JOrMuYecKUx MIaroB C HCIOJb30BaHHEM | - 2 W3YyYEHHBIX CBOWCTBa
(Gu3NUeCKUX SBICHUH, (PU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

peuIaTh paCUYCTHLIC 3a/1a4U B 2-3 HeﬁCTBHH, HCIIOJIb3YsI 3aKOHBI 1 (1)OpMy.]'ILI, CBA3bIBAIOIIHNC
(1)I/I3I/I‘I€CKI/I€ BCJIMYMHBI: HAa OCHOBC aHa/IM3a YCJIOBHUA 3aJadyd 3allUChIBATH KPATKOC YCIIOBHC,
BbBIABJIATE HCAOCTATOK JOAaHHBIX [JId PCIICHUA 3aJlaydH, BBI6I/IpaTL 3aKOHBI H Q)OpMyHLI,
H€06XOI[I/IMBI€ i1 €€ pCIICHUA, NPOBOJUTH PACUCTBI WM CPABHUBATH IMOJTYYCHHOC 3HAUCHUC
q)HSquCKOﬁ BCJINYHMHBI C U3BCCTHBIMU JaHHBIMH,

pacrio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOXXHO PCHINTL MpPHU IMOMOLIN (1)I/I3I/I‘I€CKI/IX METO/0B,
HCIIOJIB3Ysl OIMMCAHUC HCCICHOBAHUA, BBIACIATH IMPOBEPACMOC IIPCAIIOJIOKCHUEC, OUCHUBATH
MMPaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHMA, IPOBOJUTH BBIBOAKI;

MIPOBOJIUTH OMBITHI O HAOMIOAECHUIO (U3NYECKUX SBICHUH WIH (PU3NYECKUX CBOMCTB Tel
(kanwIIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3AyXa OT €ro o0beMa, TeMIlepaTypsl,
CKOPOCTH IIpolLlecca OCTBIBAHMS M HarpeBaHWs IIpU U3IYyYEHUM OT IBETa H3IIydaroulei
(moryomaroieil) MOBEPXHOCTH, CKOPOCTb HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUJIKOCTH U
IUIONIAIM €€ TOBEPXHOCTH, DJIEKTPHU3aALMsA T M B3aUMOACHUCTBHUE DJJIEKTPUUECKUX 3apsoB,
B3aMMOJICICTBHE TMOCTOSHHBIX MAarHUTOB, BU3yaJlU3allUs MarHUTHBIX IMOJIEH MOCTOSHHBIX
MarHuToB, JIECTBUS MArHUTHOIO IOJS Ha IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEPSIEMbIE
IPENOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIOKEHHOI0 000pyI0BaHHUs, OIIUCHIBATH X0/ OTIbITA
1 GOpMYyJINPOBATH BBIBOJIBI;

BBIITOJHATL HNPAMBIC U3MCPCHUSA TCMIICPATYPHI, OTHOCUTEJIBbHON BIAXKHOCTHU BO31yXa, CHUJIbI
TOKa, HAITPSAKCHHUA C UCITIOJIb30BAHUEM aHAJIOT'OBBIX HpH60pOB n JaTYUKOB (bHSI/I'—IeCKI/IX BCJIINYHH,
CpaBHHUBATD PC3YJIbTAThI I/IBMCpCHI/Iﬁ C YU€TOM BaHaHHOﬁ a0COJIFOTHOM MOrpCIIHOCTHU;



MIPOBOANTh HCCICNOBAHUE 3aBUCHMOCTH OMHOW (DM3MUYECKON BEIUYUHBI OT JPYrod C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHHH (3aBUCUMOCTH COITPOTHBIICHHS TIPOBOAHUKA OT €r0 JUTHHBI,
IJIOIIAJAN TIOMEPEYHOr0 CEYEHUS] U YAECIBHOTO CONPOTHUBJICHHUS BEIIECTBA IPOBOJHUKA, CHJIIbI
TOKa, HWIAYIIEro 4Yepe3 MPOBOAHUK, OT HANPSHDKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBLHOTO U MapajuIeIbHOT0 COEAMHEHUHN TPOBOJHUKOB): IJIAHUPOBATH HCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh M3MEPEHUs, CIAEAYs MPEIIOKEHHOMY TUIaHy, (GUKCHPOBAThH
pe3yNbTaThl MOTYYCHHONW 3aBUCUMOCTU B BHJE TAOMUIl U TPapUKOB, MPOBOAHUTH BBIBOIBI TIO
pe3yJibTaTaM UCCIEIOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (HU3UUECKUX BeIMYMH (yAeTbHas TEIIOEMKOCTb
BEIIIECTBA, COMNPOTHUBICHHE IIPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKa):
IUIAHUPOBAaTh M3MEPEHMs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys INPEAJIOKEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAYECHUE BEJINYUHBI;

co0JIr0IaTh MpaBUiIa TEXHUKH 0€30MacCHOCTH IPH paboTe ¢ 1a00paToOpHBIM 000PYAOBAaHHEM;

XapaKTepu30BaTh MPUHLHUIIBI JCHCTBUS 3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
MCIIOJIb30BAaHUEM MX ONHKCAHUS (B TOM YHUCIIE: CUCTEMA OTOIUIEHUSI JOMOB, TUTPOMETP, IapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HJIEKTPUUYECKON SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IIPUMEpPHI), DJIEKTPUUYECKHE IPEAOXPAHUTEINH,
3JIEKTPOMArHUT, S3JEKTPOJBUTATENb IIOCTOSHHOIO TOKA), MCIOJIb3Ysl 3HAaHMS O CBOMCTBax
¢u3nUecKux sBICHUA U HEOOXOMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENbHBIE TPHOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHEI'0 CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUYECKUX Iienel ¢
IIOCJIEIOBATEIbHBIM M IIAPAJUICIBbHBIM  COCIMHEHHEM JJIEMEHTOB, pas3jiiyas yCIOBHBIC
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;

[PUBOJIUTh NpUMEpbl  (HAXOAUTh HMHPOpPMAIMIO O HpUMEpax) NPaKTHUYECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu U TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 3/10pOBbI U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Kalolleit cpejie;

OCYILECTBIATh MOUCK HMH(pOpManuu (PU3HUECKOTo cojepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUHM U TyTeM CpaBHEHUs TOTIOJIHUTEIbHBIX HCTOYHUKOB BBIIENATH HH(OPMAIIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BaTh TPHU BBINOJHEHUH YYEOHBIX 3aJlaHMi Hay4YHO-TIONYJSIPHYIO JIMTEpaTypy
¢buznyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BiIajeTh
npreMaMM KOHCIEKTHPOBaHUS TEKCTa, MpeoOpazoBaHMs HMHGOpPMAIMM U3 OJHOM 3HAKOBOM

CHUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBbIE NHCbMEHHBIE U KpaTKUE YCTHbIE CooOLIeHHus, 00001mas
MH(OPMALIMIO U3 HECKOJIbKMX HCTOYHUKOB, B TOM YHCIE MYyOIMYHO MPEICTABISITh PE3yIbTaThbl
IIPOCKTHOM WJIM MCCIIEN0BATEIbCKOW JEATEIBHOCTH, IIPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUITHBIN annapaT Kypca GU3HUKH, CONPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAIUEH;

MpU  BBHIMOJHEHUH YYEOHBIX TIPOEKTOB U HCCIENOBaHUN (PU3UYECKHX MPOIECCOB
pactpenensaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMH 33/1a4aMU, CJICTUTH 3a
BBITIOJTHEHUEM IUTaHA JCUCTBUNM M KOPPEKTHPOBATH €ro, OIIEHWBATh COOCTBEHHBIH BKJIAA B
JIeSATeTLHOCTH TPYIIIHI, BRICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, TIPOSIBIISSI TOTOBHOCTH
pa3pemiaTh KOHQIUKTHIL.



153.6.4.3. [IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMBI 110 (PU3HKE K KOHITY 00y4eHUs B
9 kiacce:

[IpenmerHbie pe3ynbTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y
00yYaroImuxcst yMEHUH:

WCIIONBb30BaTh TMOHSTHS: CHCTEMa OTCYeTa, MaTepualibHasi TOYKA, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO JBIXKEHUS, nedopMmanus (ynpyras, IiiacTudeckas), TpeHue,
LEHTPOCTPEMUTEIBFHOE YCKOPEHHE, HEBECOMOCTh M NEpPerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TEJO, UEHTP TSKECTH TBEPAOTO Tela, paBHOBECUE, MEXaHUYECKUE KOIeOaHuUsI U BOJIHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPhI UCITYCKaHMsS U IMOTJIONIeHus, albda-, 6eTa- u
raMmma-u3JIy4eHHsl, U30TOIIbI, siICpHAst SHEPreTHKA;

pasznuyath sBJACHHUS (paBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBUKEHUE, CBOOOAHOE MaICHHE TEJ, PABHOMEPHOE JIBUIKCHHE
M0 OKPY)KHOCTH, B3aMMOJICWCTBHUE Te€J, PEaKTUBHOE [BHKEHHE, KOJIeOATeThbHOE JIBIXKEHUE
(3aTyxaromue U BhIHYXJACHHBIC KOJICOaHMs), PE30HAHC, BOJTHOBOE JABUKEHUE, OTPAKEHHUE 3BYKa,
NPSIMOJIMHEHHOE paclpocTpaHeHHe, OTpaKEHHUE U MPEJTOMIICHHUE CBETa, MOJHOE BHYTPEHHEE
OTpaXKEHHME CBETA, Pa3JIoKEHHE OEeJOoro CBETa B CIEKTP M CIIOXKEHHME CIEKTPaJbHBIX LIBETOB,
JUCTIEpCUsl CBETA, €CTECTBEHHAs pPaJMOaKTHMBHOCTh, BO3HMKHOBEHHME IJIMHEHYATOTO CIIEKTpa
U3JTy4EeHHs) 110 ONUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpPYKAIOIIeM MUpE (B TOM
yucie (usnyeckue sBICHHUsS B MPHUPOJE: MPUIMBBI U OTIUBBHI, JABWKeHHE IutaHeT CoJHEYHOH
CUCTEMbI, PEAKTHUBHOE JIBUKEHUE KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9X0, [[BETA TEJI, ONITUYECKUE SBJICHUS B IPUPOJIE,
OuoornYeckoe JEHCTBHE BHUIMMOTO, YJIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO H3IIyYEHHH,
€CTECTBEHHbIHN palOaKTUBHBIN (POH, KOCMUUYECKHE JIyYH, paJAH0aKTUBHOE U3ITy4eHUE PUPOIHBIX
MUHEpPAJIOB, JEHCTBUE paJUOAKTHBHBIX M3IYYEHUH Ha OpraHu3M YeJoBeKa), IMpH 3TOM
NEePeBOIUTh MPAKTUYECKYIO 3ajjauy B yU4eOHYI0, BBIJICIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHUM;

OIUCHIBaTh M3YYEHHBIE CBOMCTBA TeNl M (PU3UYECKHE SIBJICHUS, UCHOJb3yd (U3NYECKHE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NepEMEIECHUE, IIyTh, YIJIOBasi CKOPOCTh, CUJIA TPEHHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOrO TMaJeHMsI, BEC Tejla, UMIYJIbC TeJla, MMIYJIbC CHJIBI, MEXaHU4YecKas paboTra u
MOIIHOCTD, IIOTEHLIMAIIbHAS YHEPT U TEJIA, IIOJHATOT0 Ha/l TOBEPXHOCTBIO 3€MJIH, TIOTEHIMAIbHAs
DHEPTHUsl CKATOM NPYKUHBI, KHHETUYECKAsl SHEPTUs, MOJIHAs MEXaHUUYECKAasl SHEPTUs, EPUO U
4acToTa KoeOaHui, JUIMHA BOJIHBI, [POMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTh CBETa, TOKa3aTelb
MIPEIOMJIEHUS CPEJIbl), IPU ONUCAHUH IPABUIILHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, 0003HAYEHUS U €IMHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (POPMYJIIbI, CBA3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTh TpapUKh H3YUYEHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUUYHH;

XapaKTepu30BaTh CBOMICTBa Tel, ()U3MUECKUE SIBIICHUS U TPOLECCHI, MCIONb3ys 3aKOH
COXpPAHEHHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUs, NMPUHLUI CYIEPIO3ULUN CUJI, NPUHLUII
OTHOCHUTENIBHOCTH ["anuiest, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS
U IPEJIOMIICHUs CBETA, 3aKOHBI COXPAHEHMS 3apsJ0BOTO UM MAaCCOBOTO YHUCEN IPU SAEPHBIX
peaxusx, Mpu 3ToM popMyIHpPOBaTh 3aKOH M 3aIHCHIBATh €I0 MATEMATHYECKOE BHIPAKEHUE;

O0OBICHATH (I)I/I3I/I‘ICCKI/IG MponecCol U CBOIMCTBa TCJI, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaLII/Iﬁ



MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBLABIATH NPUYMHHO-CIEICTBEHHEBIE CBI3H, CTPOUTH
00bsICHEHHE W3 2 - 3 JIOTMYECKUX IIAaroB C HCIOJb30BaHWEM 2 - 3 M3yYEHHBIX CBOMNCTBA
bu3nUecKux SBICHUH, GPU3NIECKUX 3aKOHOB MIH 3aKOHOMEPHOCTEH;

peliaTh pacueTHble 3a7aun (omuparouiecss Ha CUcCTeMy u3 2 - 3 ypaBHEHUH), HUCIONb3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PM3UUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4u
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEIOCTAIOIIME HIIM M30BITOUHBIC JAaHHbIC, BHIOUPAThH
3aKOHBI W (OPMYJNbI, HEOOXOAWMBIE MJISi pEIICHHUs, MPOBOAWUTH PACUYEThl W OLECHHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUHHBI;

paciio3HaBaTb HpOGJICMLI, KOTOPLIC MOXXHO PCHIMTH MPU IMOMOIIU (bH?;H‘-IeCKI/IX METO/J0B,
HCIIOJIB3YsA OIMMCAHUE HCCICAOBAHHA, BBIACIATE IIPOBEPACMOC IIPEAIIOIO0KECHHUEC, OLCHHUBATH
MMPaBUJIIBHOCTL IIOpAAKa HPOBCACHUSA HCCICAOBAHHA, MPOBOAWTL BBIBOAbI, MHTCPIPCTHUPOBATH
PE3YIbTaThL Ha6J'IIo,I[€HHI>i H OIIBITOB,

MPOBOJIUTH OMBITHI MO HAOIIOACHUIO (U3NUECKUX SBICHUHA WM (PU3NIECKUX CBOMCTB TeI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCUMOCTb Iepuoja
KOJICOAHUH TPYKUHHOTO MAassTHUKA OT MACCHI TPy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTP, U3YYCHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOIioieH!Ee CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3ITyYCHHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pYyIOBaHUS, OMUCHIBATH X0
OIIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

MIPOBOMTH MTPH HEOOXOIUMOCTH CEPHUI0 TIPSIMBIX U3MEPEHUH, OTIPEICIIsis CPeTHEE 3HAUCHHE
u3MepsieMoil BenuuuHbl ((POKycHOE paccTosHHME coOHMparoledl JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco6a n3MepeHust (M3MEpUTEITHHOTO TPHOOopa);

IIPOBOJIUTH UCCIIEI0BAaHHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C UCIIOIb30BaHUEM MPSAMBIX
U3MEpEeHUl (3aBUCUMOCTh IIyTU OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUHU O€3 HauaibHOU
CKOpOCTH, MepHojia KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpakKeHMsI CBETa OT yrja MaJeHus M yrja NpeJoMJIeHUS OT yIyia MaJeHHs): MJIaHUPOBaTh
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3Yy/bTaThl MOTYYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BHJE TaOIUI] U rpaduKoB, MPOBOAUTH BBIBOABI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

MIPOBOAUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEITUUMH (CPEIHSSI CKOPOCTh U YCKOPEHUE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpEHHE CBOOOIHOTO MaI€HUs, ’KECTKOCTh MPYKHUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIbXKEHHS, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa M IMEPHOJ
KoJIeOaHNUH MaTEMaTHYECKOTO U PYKUHHOT'O MassTHUKOB, ONTHYECKast CHJIa COOMPAOIIEeH TUH3BI,
PaAMoOaKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITOJIHATh U3MEPEHMSI, CIEAYS MPENTIOKEHHON MHCTPYKIIMH, BBIYMCIIATh 3HAUEHUE BEIIMUNHBI U
AHAIM3UPOBATH MOJIYYEHHbBIE PE3YIbTATHI C YUETOM 33JaHHOM MOrPEUIHOCTH U3MEPEHMI;

co0Jr01aTh MpaBUiIa TEXHUKHM 0€30MacCHOCTH MPH paboTe ¢ 1a00paTOPHBIM 000PYJOBAHUEM;

pas3iindyaTb OCHOBHBLIC IIPU3HAKKU M3YUYCHHBIX (1)I/ISI/ILIGCKI/IX MO)IGJ'ICfI: MarcepualibHad TOYKa,
a0COJIFOTHO TBCPAOC TCIIO, TOYEYHBIN HCTOUYHHUK CBCTA, JIYy4, TOHKAad JIMH34, IIJIaHCTapHad MOJACIIb
aToOMa, HYKJIOHHasa MOACJIb aTOMHOTI'O SA0pa,

XapaKTCPU30BaTh MPUHIUIIBLI ﬂeﬁCTBHH N3YUCHHBIX HpI/I60p0B N TCXHUYCCKUX YCTpOfICTB C
HCIIOJIB30BAHHUEM HX OIIMCAaHHUA (B TOM YHUCJIC. CIMAOMETP, JATUUKH IMOJIOXKCHUA, PACCTOAHUA U
YCKOpPCHUA, PpaKECTa, 3XOJOT, OYKH, ICPUCKOII, (I)OTO&HHapaT, OIITUYECKHUEC CBCTOBOJBI,



CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), WCMONB3ysl 3HAHHUS O CBOMCTBAX (PHIUUECKHUX
SIBJICHUH ¥ HEOOXO0IMMBbIe (PU3HYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKM H3YUYEHHBIX TEXHUYECKUX YCTPOHCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOIOTMYECKHUX ITPOLIECCOB MPH PEILIEHUH Y4eOHO-TTPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JUIS MMOCTPOSHHUS M300paKEHUH B IUIOCKOM 3epKajie U coOuparomen
JIMH3E;

OPUBOAUTH TNPHUMEPHl  (HAXOAWTH HMHGOPMAIMIO O MpPUMEpax) MPAKTHUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecrneyeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMM W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Karollel cpeie;

OCYWIECTBIATh MOMCK UHPopMauuu B HTepHETE, CcaMOCTOSATENbHO (GOPMYIHUPYS
IIOUCKOBBIN 3aIIPOC, HAXOAUTh ITYTH OIPEEJICHUS TOCTOBEPHOCTHU NOJIYYEHHON HH(pOpMaIU Ha
OCHOBE UMEIOLIUXCS 3HAHUU U JOTIOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh TPHU BBIOJHEHUU YUEOHBIX 3a/laHuil HAay4yHO-TIOMYISAPHYIO JHUTEpaTypy,
CIIpaBOYHBIC MaTepualibl, pecypchl cetu WHTepHET, BlIageTh MpUeMaMH KOHCICKTUPOBAHUS
TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUHN U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIE COOOIICHUs Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX  MCTOYHMKOB, IyOJIMYHO  HPEACTaBIATb  pPe3yabTaTbl  IPOEKTHOH WK
HCCIIEN0BATENBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh U3YYEHHBIM IOHATHUHBIN
amnmapar M3y4aeMoro pasjena (U3MKU U COIPOBOX/ATh BBICTYIUIEHUE MpE3eHTaLuel ¢ yueToM
0COOEHHOCTEH ayIUTOPUH O0YUAIOIINXCS.

153.7. B ¢enepanbHbIX U PETMOHATBHBIX MPOIEAYPaX OIEHKH KayecTBa OOpa30BaHUS
UCIIOJIB3YETCsl  MepeyeHb (KOAM(PUKATOP) paclpeleseHHbIX IO KJlaccaM IPOBEPSEMBbIX
TpeOoBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs U AJIEMEHTOB COJEPKaHUs IO (PU3UKE.

Tabmnuma 22
[IpoBepsiemble peAMETHBIE PE3YIbTATHl OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus (7 kiacc)
Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3ynbTarta

1.1 UCIOJIb30BaTh U3YUYEHHBIE MOHATHS

1.2 pa3iuyaTh SBJICHHS MO OMMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHMX JaHHOE (PU3NICCKOE SIBIICHUE

1. 3 paciio3HaBaThb IIPOABJICHUC HU3YUCHHBIX (bHBPI‘-IeCKI/IX SIBJICHUN B
OKpYKarollleM MHpE, B TOM 4uclie pU3NYecKue SBICHUS B MPUPOE, MPHU
9TOM TIEPEeBOAMTH TMPAKTUYECKYIO 3ajJady B y4eOHYIO, BBIIENATDH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHUN

1.4 OTHCHIBATh U3YYEHHBIE CBOWCTBA TeN M (PU3UYECKHUE SIBICHUS, UCIONb3Ys




¢u3nyeckue BEIMYUHBI, IPU ONHMCAHUM TPABWIBHO TPAKTOBATh
(bu3uUecKnil CMBICI UCTIOIB3YEMBIX BETUYMH, X 0003HAYCHUS U €IMHHIIBI
(Gu3nYecKux BEJIWYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOLINE JAHHYIO
¢u3nvecKyr0 BEIMYUHY C JPYTMMHU BEIHMYMHAMH, CTPOUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEN (prU3HUECKUX BEINYUH

1.5

XapaKTEpHU30BaTh CBOMCTBA TCII, (bHSH‘IGCKI/IC SABJICHUSA W IIPOLECCEHI,
HCIIOJIB3YsAT  MU3YYCHHBIC  3aKOHBI, npu 3STOM JaBaTb  CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa U 3alMCbIBaTh €Iro MaTCMAaTUYCCKOC BhIPAXKCHUEC

1.6

OOBSCHATH PU3NUECKHUE ABJICHUS, IPOLIECCHI U CBOMCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE CUTyallUi IPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIISITH
IPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH 00BsICHEHUE U3 | - 2 TOrH4ecKux
IaroB ¢ omopoil Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHHIA,
(GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTs pacueTHble 3amadud B 1 - 2 JEWCTBUS, WMCHONB3YS 3aKOHBI U
(dopMynbl, CBsI3pIBaIOIIME (U3UUECKHE BEJIMYMHBI: HA OCHOBE aHaIN3a
YCIIOBHSA 33J]auyl 3alMChIBATh KPATKOE YCIIOBHE, MOJCTABIATH (PU3HUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PAcyeThl, HAXOJUTH CIPABOYHBIC
JaHHbIe, HeOOXOAUMBIE JUIS PEIICHUs 3a7ad, OLUEHUBATH PEATUCTUYHOCTD
MOJYYeHHOH (PU3NYECKON BETMUUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO pEIIMTh TPU MOMOUIH
(U3HUYECKUX METO/IOB, B OITMCAHUU HUCCIEAOBAHUS BBIICISThH IPOBEPSIEMOE
MPEONIOKEeHNE (TUTIOTE3Y), Pa3InyaTh U HHTEPIPETUPOBATH MOTyYSHHBIN
pe3yabTaT, HAXOJUTh OMIMOKKM B XOJE OIbITa, JAEJIaTh BBIBOJBI IO €r0
pe3ynbTaTam

1.9

OPOBOJIUTH OMNBITHl IO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN UIH
($u3nYECKUX CBOMCTB Tell: (OPMYIUPOBATH POBEPSIEMbIE ITPEITOJIOKEHHUS,
coOMpaTh YCTaHOBKY M3 MPENTI0KEHHOT0 000pyI0BaHHUs, 3aUCHIBATE X0/
onbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBITIOJHATL MPAMBIC HU3MEPCHHUA C HCIOJIB30BAHUEM AHAJIOTOBBIX U
UGPOBBIX TNPHOOPOB, 3aMUCHIBATh IOKAa3aHUS HNPUOOPOB C Y4ETOM
3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PM3UYECKON BETUYUHBI OT
Jpyrol ¢ HCIOJb30BAHUEM INPSAMBIX U3MEPEHUM, Yy4acTBOBATh B
MJIAHUPOBAHUM  Y4€OHOTO  HCCIIEIOBAHUS, COOUpaTh YCTAHOBKY W
BBIMIOJHATh M3MEPEHUs, CleAys NpeUIOKEeHHOMY IIJIaHy, (UKCHPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCHMOCTH (PU3MYECKHX BEIUYHMH B BHUJIE
NPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeJaTh BBIBOABI MO pe3ylbTaTaM
HCCJICTOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HW3MCPCHHUA (1)I/ISI/II—IGCKI/IX BCJIIMYHH, CJICays
HpCIlJlO)I(CHHOﬁ HHCTPYKIMU: TIIPU BBIIIOJHCHUU H3MCpCHHI>'I CO6I/IpaTB
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHUCIIATH 3HAYCHUC HCKOMOM
BCINYHHBI

1.13

coOroaaTh MpaBUiia TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
obopyoBaHEM




1.14 YKa3bIBaTh MPHUHIUIBI JICUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu3oBaTh MPUHLUMBI JIEHCTBUS HW3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OIUCAHUS, UCTIONB3YS 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBICHUN W HEOOXOIUMBIEC (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15 NPUBOAUTH  TPUMEPbl  (HAXOAUTh  HMHPOPMAMIO O  TPHUMEPaAx)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYCCKUX 3HAHUM B IOBCEIHEBHOMN
JKU3HM I o0ecriedeHus: 0€30MMacHOCTH MPU OOpalleHuy ¢ MpudopamMu 1
TEXHHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 3JOPOBBS M COOIOICHUSI HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIIEH cpelie

1.16 OCYIIECTBJISATh OTOOP HCTOYHMKOB HHGOpManuu B ceTh VHTepHET B
COOTBETCTBUU C 33/IaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIIXCS
3HAHUW M T1yTeM CpaBHEHHsS Pa3IMYHbIX HCTOYHHKOB BBIACIATH
uH(GOpPMAIIIO, KOTOpAast SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOMU

1.17 WCIIOJIb30BaTh MPHU BBITIOJHEHUH yYEOHBIX 33JaHU HAyYHO-TIOMYJISPHYIO
JIUTEepaTypy (PU3NUECKOro Colep:KaHus, CIPAaBOYHBIE MATEPUAIIBI, PECYPCHI
cetu HHrepHeT, BIaAeTh NpUEMaMH KOHCIEKTHMPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO

1.18 co3/laBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE W YCTHBIE COOOIIECHUS Ha
OCHOBE 2 - 3 UCTOYHHUKOB MH(OpMaAIK (HU3NIECKOTO COJIEPIKAHHS, B TOM
quclie MyOJIuYHO JIeTIaTh KPaTKUE COOOIIEHUS O pe3ysbTaTax MPOEeKTOB WIH
Y4eOHBIX HMCCIIEAOBAHUMN, MPU 3TOM TPAMOTHO HCIOJIB30BaTh MU3YUECHHBIN
MOHATUMHBIN ammapar Kypca (HU3MKH, COMNPOBOXAATh BBICTYIICHUE
Mpe3eHTalnen

1.19 IpU BBIIOJIHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAHUN paclpeiensiTh
0053aHHOCTU B TpYyNIE B COOTBETCTBUU C IOCTABICHHBIMM 33JayaMH,
CIEIUTh 3a BBINOJIHEHWEM IIJlaHa JAEWCTBUM, aJ€KBAaTHO OLIEHHUBATb
COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  TIPYIIBI,  BHICTpauBaTh
KOMMYHHUKaTHUBHOE B3aMOJIEHCTBHE, YUUTHIBasi MHEHUE OKPYKAIOIINX

Tabmura 22.1

[TpoBepsiemble Ay1eMEHTHI coiepkanust (7 Kiacc)

Kon Kon IIpoBepsieMble 21EMEHTHI COACPKAHUS
pasznena DJIEMEHTa

1 OU3UKA U EE POJIb B ITOBHAHMHM OKPYXAIOIIET'O MUPA

11 ®usuka - Hayka o npupone. SBnenus npupoxasl. Puznueckue
ABJICHUS: MEXAHUYECKUE, TEIUIOBBIE, JNEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE

1.2 dusnyeckne BeNUYUHBL. V3MepeHne (GU3MUECKUX BEJIWYHH.
Pusnueckue npuOOpEI. ITorpemnocTs U3MEPECHUM.
MexnayHapoiHas cucTeMa €IMHUL]




1.3

EcrecTtBeHHO-Hay4yHbIi ~ METOA  MO3HAHMS: HaOJII0IeHNE,
IIOCTAaHOBKA Haquoro BOHpOCEl, BBIABUXCHUC THUIIOTE3,
9KCIIEPUMEHT I10 TPOBEPKE TUIOTE3, 00BICHEHHE HAOII01aeMOTO
SABJICHHUA

14

Onwucanue GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIEIEH

1.5

[TpakTuyeckue pabOTHI:

N3MepeHne paccTosiHUM.

N3mepenune o0beMa KHUAKOCTU U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MalbIX TeJ.

W3mepenue  temmepaTypsl IOpU  [OMOIIM  KHJAKOCTHOTO
TEPMOMETpA U AaTYUKA TEMIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIIECTBA

2.1 CrtpoeHnue BelecTBa: aTOMbl M1 MOJICKYJIBI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBalOLIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBuxeHnue yactuil BemecTBa. CBsA3b CKOPOCTH JABUKEHUS YACTHUIL
¢ TemriepaTypoid. bpoyHoBckoe nBuxkeHue, U dy3us

2.3 B3aumopeiictBue  yacTHI]  BEIIECTBA:  NPUTSDKEHHE U
OTTAJIKUBAHUE

24 ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, )KUJKOCTEN U
TBEpAbIX  (KpUCTAUIMUECKHX) Ted. B3auMocBs3p  MeEXIy
CBOMCTBAMM BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX M MX
ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6 [TpakTrueckue paboThI:
Ornenka nuameTpa aromMa METOJOM PSAIOB (C HCIOJIb30BAaHUEM
¢dororpaduii).
OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpiTel MO OOHAPY)KEHHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JABWXEHUWE 1 B3SAUMOJIEUCTBUE TEJI

3.1 Mexannueckoe ABWKEHME. PaBHOMEpHOE M HEpaBHOMEPHOE
JIBUJKEHUE

3.2 Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBUKEHUU.
Pacuer myTu v BpeMeHH JIBHKCHHS

3.3 SBneHne wHepuuH. 3aKOH MHEpUUH. B3amMmopaeicTBue Ten Kak
MpUYMHA U3MEHEHHUs CKOPOCTH JIBM>KEHHs Tell. Macca Kak mepa
MHEPTHOCTH Tela

3.4 ITmoTHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT
B eHMIIE 00beMa BEIIeCTBa

3.5 Cuita Kak XapakTepHCTHKA B3aUMOICUCTBUS TEI




3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mMepeHue cuibl ¢ TOMOIIBIO
JUHaMOMeETpa

3.7 SBnenue TAroreHus u cuia TsxecTu. Cuia TSHKECTH Ha JPYTrUX
maHerax. Bec rena. HeecomocTh

3.8 Cuna tpenusi. TpeHue CKOJbKEHUSI U TpeHUE MoKosA. TpeHue B
MPUPOJIE U TEXHUKE

3.9 CroxxeHue  CuJl, HampaBJICHHbIX 1O  OJHOW  MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

3.10 [TpakTuyeckue paboThI
Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuka B
KUAKOCTH, MOJIEIH 3JIEKTPUUECKOTO aBTOMOOUJIS U TaK Jlajee).
Onpenenenue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM
HIapHKa 110 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenue MIOTHOCTHA TBEPAOTO Tela.
OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  PACTSIKEHUS
(medopmanivu) Ipy>KUHBI OT TPUITIOKEHHOM CHJIBL.
OnbITEl, JEMOHCTPUPYIOUIUME 3aBHCHUMOCTh CHJIBI  TPEHUSA
CKOJIbKEHUsI OT Beca Tella M XapakTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEU

3.11 dusnueckre SBICHUS B TMPUPOJE: NPUMEPHI JBWKEHUS C
pa3IMYHBIMM CKOPOCTSMHU B KUBOM U HEXHBOW MPHUPOJE,
JIEWCTBHUE CUJIbI TPEHUSI B IIPUPOJIC U TEXHUKE

3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OIIIUITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJKOCTEH 11 T'A30B

4.1 JaBnenue tBepaoro teia. CriocoObl yMEHbIIEHUS U YBEIUUEHUS
JTaBJICHUS

4.2 JaBnenue raza. 3aBUCHUMOCTb JaBJEHUS Ta3a OT o00beMma,
TEMIIepaTypbl

4.3 [Tepenaua naByieHUs: TBEPABIMU TEJIaMH, KUAKOCTIMH U ra3aMH.
3akon [lackans. [THeBMaTHUECKUE MAIIIMHEI

4.4 3aBUCHUMOCTH JTABJICHUS HKUJIKOCTH oT TJTyOUHBI.
I'mapocratnueckuit  mapanokc.  CooOmiaronecs — COCyAbI.
['mapaBiamyecKkie MeXaHu3MBbI

4.5 AtMochepa 3emnmu u armochepHoe naBieHue. llpuynHbI
CYLIECTBOBaHMS  BO3AyIIHOW  oOomoukn  3emuu.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHHS OT BBICOTHI
HaJl ypOBHEM MODsI

4.6 N3mepenue atmocdepHoro nasienus. [IpuGopsl 11 n3MepeHus
aTMOC(EpHOTO JTaBJICHUS

4.7 JlelicTBME JKMAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TeJIO.

BrrTankuBaromias (apxuMenioBa) cuiia. 3akoH Apxumesaa




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9 [TpakTrueckue paboTHI:
HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJE OT oObema
MOTPY>KEHHOU B JKUJKOCTh YacTH Teia.
OrnpeziesieHe BBITAJIIKUBAIOIICH CHUJIBI, JIEUCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B JKUJIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHJIB,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT MAacChI TeJa.
OnBITH, JEMOHCTPHUPYIONIME 33aBUCHMOCTh BBITAIKUBAIOLICH
CUJIBI, JICHCTBYIOIIEH HAa TEJIO B JKUIKOCTH, OT oObeMa
MOTPYKEHHOW B KHUJAKOCTh YacTH Tela W OT TUIOTHOCTH
JKUIKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOAKH U
ompeiesIieHUe €€ TPY3010IbEMHOCTH

4.10 dusnueckre SBICHUS B TPUPOJE: BIUSHUE aTMOCHEPHOTO
JIABJICHHSI HA KHUBOW OpraHU3M, TJIABAaHUE PHIO

411 TexHUYeCKHE yCTPONUCTBA: COOOIIAOIIUECS COCY/IbI, YCTPOHCTBO

BOJIOTIPOBOJA, THUAPABIMYECKHA Mpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MIOPUTHEBOI HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPI '

5.1 Mexanundeckas padbora

5.2 MexaHnueckasi MOILIHOCTb

5.3 [TpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
IIpaBuno paBHOBecHsI ppI4ara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldara K OJIOKy

5.5 "3omotoe mpaBwio" MexaHuku. KoadduimueHnt monae3Horo
neiictBust MexaHu3MoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUU TEJa, OTHATOTO HaJ 3eMieh

5.7 Kunernueckas sneprus

5.8 [TonHas MexaHUuYecKas SHEPTUsl. 3aKOH U3MEHEHUS U COXPaHEHUS
MEXaHUYECKON SHEPTUU

5.9 [TpakTyeckue paboOTHI:
Onpenenenne pabOTbl CUJIBI  TPEHUS MPU  PABHOMEPHOM
JIBUKEHHMH TeJa 110 TOPU30HTAIbHON TTOBEPXHOCTH.
HccenenoBanue ycinoBui paBHOBECHS phlyara.
N3mepenne K1/ HakIOHHOHN TUIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUU

5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIE YEIOBEKA

5.11 TexHu4eckne yCTpOKCTBa: phlyar, NOJABMKHBIA M HENOABUKHBINA

6J'IOKI/I, HAaKJIOHHAA MIIOCKOCTb, IPOCTHIC MCXAaHNU3MbI B 6BITy




Tabmuma 22.2

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTensHOM MporpaMMmsl (8 Kirace)

Kox [IpoBepsieMbIe ITPeIMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO 00pa30oBaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3yJibraTta
1.1 HCIIOJIb30BaTh ITOHATHUS
1.2 pa3IryaTh SBJCHHS [0 ONMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3 pacrio3HaBaTh  IpOSIBICHHE M3YYCHHBIX (U3MYECKMX  SBJICHUHA B
OKpY’KalOIIeM MHUpE, B TOM YHCiIe (U3UYECKUE SBJICHUS B NMPUPOJE, IPU
9TOM MEPEeBOAUTh NPAKTUYECKYI 3ajjadyy B Yy4eOHYIO, BBLIEIATH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4 OIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (DPM3UYECKHE SBICHHS, UCHIOIb3Ys
¢u3uyeckue BEIMYUHBI, INPU OMNMCAHUM TPABWIBHO TPAKTOBATh
(¢u3NYECKUN CMBICII MCIIONb3YEMbIX BEIMYMH, 0003HAYEHUS U €IUHUIIbI
(GU3nUecKux BEJIMYMH, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(GU3NUeCKyI0 BEIMYMHY C JPYITMMH BEIHMYMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

15 XapaKTCpUu30BaATb CBOMCTBA TCII, Q)HSHHGCKHG ABJICHUA MW IIPOLECCCHI,
HCIIOJIB3YysA  MU3YYCHHBIC  3aKOHBI, npu 3STOM JaBaTb  CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa U 3allMChIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6 O00BSACHATH (hM3MUECKHUE MPOLECChl U CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYAIlUH MPAKTHKO-OPHUCHTUPOBAHHOTO XapaKTepa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 | - 2 TIOrHUecKux
1aroB ¢ momouiplo 1 - 2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUI,
bu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 pemiatb pacyeTHble 3a7aud B 2 - 3 J1EUCTBUS, UCIOJB3Ys 3aKOHBI U
dbopmyIbl, CBA3bIBatONIME (U3HMYECKHME BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHS 3a7jaud 3alKChiBaThb KPAaTKOE YCJIOBHE, BBIBIATH HEIOCTATOK
JaHHBIX JJI  pelleHus 3aJadyd, BbIOMpPAaTh 3aKOHBI U  (OPMYIIBI,
HEOOXOMUMBIE [UIS €€ pEeIlIeHUs, MPOBOJIUTH pacyeThl M CpPaBHUBATH
MMOJIYYCHHOC 3HAUCHUC (1)H3I/I‘~IGCKOI>1 BCJIIMYNHBI C U3BECCTHBIMU JAHHBIMU

1.8 pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh MpPU MOMOUIH
(U3MUEeCKUX METOJ0B, HCIOJb3Yys OIMCaHWE HCCIEeNIOBaHMS, BBIICISATH
IIPOBEPSIEMOE  NPEAIOJIOKEHNE, OLICHUBATh IPABUIBHOCTh MOPAJKA
IIPOBE/ICHNS UCCIIEIOBAHNUs, 1E1AaTh BBIBOIBI

1.9 MPOBOAWTH OMBITBI MO HAOMIONEHUI0 (U3MYECKUX SBICHUW WU
(UBHYECKUX CBOMCTB TEII: (POPMYITUPOBATH MPOBEPSIEMBIC TTPEITOJIOKCHHUS,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHUS, OMUCHIBATH XOJ
orbITa U (POPMYITHPOBATH BHIBOIBI




1.10

BBINOJIHATH NPSIMbIE U3MEPEHMSI C HCII0JIb30BAaHHEM aHAJIOTOBBIX IPUOOPOB
U JIaTYUKOB (PU3UUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢
Y4€TOM 331aHHOM aOCOJIFOTHON MOTPEIHOCTH

1.11

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (M3NYECKOI BEIUUYMHBI OT
JpPYroi ¢ WCHOJb30BAHMEM  IPSMBIX H3MEPEHHN:  IIJIaHUPOBATH
UCCIIeIOBaHUE, COOMpaTh YCTAHOBKY M BBIIOJHATh M3MEPEHMs, Cleys
OpeUVIOKEHHOMY — TIaHy, (UKCHpPOBaTh  pe3y/lbTaThl  MOJTYYEHHOU
3aBUCUMOCTH B BHJIE TaOJIUL ¥ IPaUKOB, 1€1aTh BBIBOABI 110 pe3yJibTaTaM
UCCIIEJOBAHUS

1.12

MPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NYCCKUX BEIMYWH: TUIAHUPOBATH
u3MepeHusi, coOupaTb  HKCIEPUMEHTAJbHYIO  YCTaHOBKY,  CIeays
MPEIJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUYCHUE BETMUMHBI

1.13

coOJIrOIaTh TIPaBUIIa TEXHUKU O€30MACHOCTH IPHU paboTe ¢ J1a00paTOpHBIM
000opyI0BaHEM

1.14

XapakTepru3oBaTh MPUHIUMBI JIEHCTBHA W3YyYCHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C OIIOPOM HAa UX ONMCAHHUS, UCIOJB3Ys 3HAHUSA O
CBOWCTBaX (U3MYECKUX SBICHUH W HEOOXoauMmble  (U3NIECKHE
3aKOHOMEPHOCTHU

1.15

paciio3dHaBaTb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPHUTCIIbHBIC
HpI/I60pI)I o cxeMaM MU CXEMAaTU4YHbIM PHCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUUYCCKUX Heneu C IIOCJIICAOBATCIIbHBIM nu ImapauiCJIbHbIM
COCAMHCHHUEM DJJICMCHTOB, pas3jindasd YCIOBHBIC 0003HaYEHUS DJIEMEHTOB
QJICKTPHUUYCCKUX ueneﬁ

1.16

NPUBOJUTE  HpuUMepsl  (HaXOAWTh  WHPOpPMALMIO O  IPUMEpax)
NPaKTUYECKOTO HCIONB30BaHUS (U3NYECKUX 3HAHWKW B ITOBCETHEBHON
KHU3HHU JIJIs1 oOecrieyeHust 6e30MacHOCTH NP 00pallleHuH ¢ nprudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3I0POBhS U COOIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJIEHHS B OKPYKaloLeH cpeie

1.17

OCYILECTBIIATh MOUCK HMH(pOpMAMM (U3NYECKOTO COJEp)KaHHUs B CETH
HNHTepHeT, Ha OCHOBE HWMEKOIIMXCA 3HAHWM W IIyTeM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJIEIATH MH(OPMAIIHIO, KOTOpast ABIsSETCA
IIPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOI

1.18

MCIIOJIb30BaTh NP BHIOJHEHUHM YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJSPHYIO
JAUTEpaTypy (PU3MUECKOro CoepKaHus, CIIPAaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu UHTepHer; BHajeTb NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.19

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHGOPMAIMIO W3 HECKOJbKHX HWCTOYHUKOB (PU3HUECKOTO
COJIep>KaHusl, B TOM YHUCIIE ITYyOJINYHO MPEACTABISATE PE3YAbTAThI MPOSKTHOU
WJTH UCCIICIOBATEIILCKOM JIEATSIIBHOCTH, TIPH TOM TPAMOTHO HCITOJIb30BaTh
W3YYCHHBI TOHSATHHHBIN ammapar Kypca (U3MKH, COIPOBOXKAAThH
BBICTYIIJICHHE MPE3CHTAIUEN

1.20

IIpyU BBIMTOJIHCHUUN yqe6HLIX IMPOCKTOB H I/ICCHG}IOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
mponeccoB pacnupeacisiTb 0053aHHOCTU B rpynie B COOTBCTCTBUU C




MIOCTaBJIEHHBIMM 33Ja4aMH, CJICAUTH 3a BBINOJHEHUEM ILIaHA JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKIAJ B
JIeATEIbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/IEHCTBHE,
IPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

Taomnuua 22.3

[TpoBepsiembie AyIeMEHTHI cojiepkanus (8 Kiacc)

Kon Kon [IpoBepsieMble I€MEHTBI COAEPKaHUS
pasnena 2JIEMEHTA

6 TEIIIOBBIE ABJIEHU A

6.1 OcCHOBHBIE IIOJIO)KEHUS MOJIEKYJISIPHO-KMUHETUYECKONH TEOPUHU
cTpoeHusi BemiectBa. Macca u pa3mepbl MoiieKynd. OIBITHI,
MOATBEP)KJAIOIUE  OCHOBHBIE  IIOJOXKEHHS  MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

6.2 Mopnenu TBepIOro, HUJIKOIO M Ta3000pa3HOTO COCTOSHUMN
BemectBa. Kpucrammyeckue u amopHbIe Tena

6.3 OOBsicCHEeHHE CBOWCTB Ta3oOB, YXUIKOCTEH W TBEPABIX TEJI Ha
OCHOBE MOJIOKEHHU I MOJIEKYIISIPHO-KMHETHYECKON TEOpUHU

6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacimpeHne u CxaTHe
6.6 Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIIOBOTO

JBHXXCHUA 4YaCTHI]

6.7 Buytpennss osHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH
SHEPIUu: Terjionepeaaya U CoBepIieHre padoThl

6.8 Buapl  Temsomepenadd:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
U3JIy4YeHUE

6.9 KonmgecTBo TeruioThl. Y aeabHas TEIIOEMKOCTh BEIIIECTBA

6.10 TeriooOMeH W TEIJIOBOE paBHOBeCHE. YPaBHEHHE TEIUIOBOTO
OamaHca

6.11 [naBneHre ¥ OTBEpPACBAHHWE KPUCTAUIMYSCKHX  BEIECTB.

VY nenpHast Teru10Ta ILUIABICHUS

6.12 [TapooOpa3oBanne u KkoHmeHcamms. Mcmapenue. Kwurenue.
VY aenbHast TEIUIOTa napooOpa3oBaHMs. 3aBHCHUMOCTh
TEeMITepaTyphl KUTIEHUSI OT aTMOC(HEPHOTO JaBICHUS

6.13 BnaxuocTs Bo3ayxa

6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHMs




6.15

[Tpuntuner pabotsl TeruoBbix nBurareneit KIIJ[ TemmoBoro
nBurarens. TenaoBble ABUTAaTENN U 3alUTa OKPYKAIOLIEH CpeIbl

6.16 3aKOH COXpaHEHUS M TPEBpALICHHUS HHEPTUH B TEIUIOBBIX
nporeccax

6.17 [TpakTrueckue paboTHI:
OnpiThl MO OOHApY)KEHMIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO
HNPUTSKECHUS.
OnpITHl MO BBIPAIIMBAaHUI KPUCTAJUIOB IOBAPEHHOM COJM WM
caxapa.
OnbITel 1O  HAOJIOJEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B,
KHUJIKOCTEH U TBEPBIX TEJ.
Onpeznenenue AaBICHHUS BO3yXa B OaJUIOHE LIMPHUIIA.
OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIEHUS BO3/yXa OT
ero o0bemMa U HarpeBaHus MM OXJIAKICHHS.
[TpoBepka rumore3bl JUHEHHONW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUIECKON TPYOKe OT TeMIEpaTyphl.
HaOnronenue w3MeHeHMs BHYTpEHHEW SHepruu Teila B
pe3ysbTare Teruionepeaayn U padoThl BHEIIHUX CHIL.
HccnenoBanue sBICHMS TEIUIOOOMEHAa IMpU  CMELIUBAaHHUU
XOJIOJHOW U ropsiueil BOABI.
OnpezneneHye KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOW IpH
TETIIO0OMEHE C HarPeThIM METALTHUECKUM UITHHIPOM.
Onpenenenue yIeJIbHOM TEIJIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiecca uCapeHus.
OnpezneneHre OTHOCUTENILHON BIaKHOCTH BO3yXa.
Onpeznenenne yaenbHON TETUIOTHI ITABJICHUS JIb1a

6.18 dusnueckue SBICHHUS B MPUPOJIC: TTOBEPXHOCTHOE HATSHKCHUE U
KallWUISIPHBIE SIBIEHUS B MpPUPOJE, KPHUCTAIIBl B IPHPOJIE,
nznyyenue CoiHIa, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bI;
o0pa3oBaHUE POCHl, TyMaHa, UHesl, CHera

6.19 TexHuueckue yCTpoHcTBa: KaIUJUIApPBL, PUMEPBI

HCIIOJIb30BAHUS KPUCTAJUIOB, JKUIKOCTHBIA TEPMOMETP, NAaTUUK
TeMIepaTypbl, TEPMOC, CUCTEMA OTOIJIEHUS IOMOB, TUTPOMETPBI,
NCUXpPOMETP, TMapoBas TypOWHA, JBUTATeldb BHYTPEHHETO
CrOpaHUS

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB

7.2 B3anMozeiicTBure 3apshkeHHBIX Tel. 3akoH KyroHa (3aBUCHMOCTD
CHUJIbI B3aUMO/ICHCTBUS 3apSXKEHHBIX TEJl OT BEJIMYUHBI 3apsiIOB U
paccTOSHUS MEX]y TeJIaMH )

7.3 DJeKkTpuyeckoe mojie. HampsokeHHOCTh 3JEKTPUYECKOTO TOJIS.
[lpuHuun  cynepmo3ulMM  3JEKTPUYECKHUX  mojed  (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurenn AIEKTPUUECKUX 3apsiao0B. DneMeHTapHBII

BHGKTpI/I‘{CCKI/Iﬁ 3apsan. CTpOGHI/Ie aToMa. HpOBOI[HI/IKI/I n




JUDJICKTPHUKHU

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

7.6 DNEeKTPUYECKUl TOK. Y CIOBUS CYHIECTBOBAHUS AJIEKTPUUECKOTO
TOKa. VICTOUHMKM MOCTOSIHHOTO TOKa

1.7 JleificTBUSL  3IIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUUYECKOE HaIPSKEHNE

7.9 ComnpoTuBieHUE MPOBOJAHHMKA. YJIEIbHOE  CONPOTHUBIICHHE
BeleCTBa

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHUE POBOTHUKOB

7.12 PabGota M MONIIHOCTH 3JEKTPUYECKOro TOKa. 3akoH JIkoyrs-
Jlenna

7.13 DJeKTpUYeCKre LeMu U MOTPEOUTENN INEKTPUIECKON SJHEPTUHU B
obITy. KopoTKkoe 3ambikaHMe

7.14 ITocrossHHBIE MArHUTHL. B3anmoaeiCTBHE MOCTOSTHHBIX MATHUTOB

7.15 MarnutHoe noje. MarautHoe nosie 3eMJIM U €ro 3HAYeHHUE IS
JKU3HU Ha 3emJie

7.16 OmeiT  Opcrena. MarHutHoe ToNie SJEKTPUUECKOTO TOKa.
[TpuMeHEeHHE YIIEKTPOMArHUTOB B TEXHUKE

7.17 [leficTBMe MarHMUTHOrO TOJI HAa TNPOBOJHUK C  TOKOM.
DJeKTpoABUTATENh  IMOCTOSHHOTO  TOKa.  Mcmonb3oBaHue
JNIEKTPOJIBUraTeael B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIopTe

7.18 Oneitel Dapanes. SBiIeHHE HIEKTPOMATHUTHOW WHAYKIHUU.
IIpaBuno Jlenna

7.19 OnektporeHepatop. CrnocoObl MOJy4eHHUS  DIEKTPUUYECKON
SHEPruM. DNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUU

7.20 [TpakTyeckue paboOTHI:

OMNBITH TT0 HAOJIOJICHUIO DJICKTPH3AIMH TEeJI HHIYKIIUCH U MPHU
CONPUKOCHOBEHUHU.

UccnenoBanue neiCTBUS AIEKTPUYECKOTO MOJS Ha MPOBOJHUKHU
U TUDJICKTPUKH.

Coopxka u mpoBepka padbOTHI JIEKTPUUECKON MU TTOCTOSHHOTO
TOKa.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryimpoBaHue HAIIPSHKCHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYIIETO dYepes




pPE3UCTOP, OT CONPOTHUBIICEHHUSI PE3UCTOpPA W HANPSDKEHUS Ha
pesucrope.

OnbITel, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH 3JEKTPUUYECKOIO
CONPOTHUBIIEHUS TNPOBOJHUMKA OT €ro JUIMHBIL, IUIOIIAJU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

IIposepka IpaBuJia CJIOKEHHUS HaIpsKEHU N npu
MIOCJIEI0BATEIbHOM COECIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna Uil CHJIBI TOKa MpU HapajlIeIbBHOM
COEIMHEHUU PE3UCTOPOB.

Onpenenenne pabOThI DIEKTPUYECKOTO TOKA, HAYIIETO Yepes
pe3ucTop.

OmnpeneneHyre MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAECIAEMON Ha
pe3ucrope.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MIYLIETO 4Yepes
JAMIIOUKY, OT HAIPsLDKEHUS Ha HEil.

Omnpenenenne KIIJ| narpeBatesns.

HccnenoBaHne MAarHUTHOIO — B3aUMOJICUCTBHUSL  IOCTOSTHHBIX
MarHuTOoB.

W3yueHne MarHUTHOrO IMOJS MOCTOSHHBIX MAarHUTOB IPU MX
00BEAMHEHNH U Pa3/ICICHUH.

HccnenoBanue neWCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HaIlpaBJICHUS TOKA B KaTyLIKE.

W3ydeHnue aeicTBUsI MArHUTHOTO IOJI HA IIPOBOJHUK C TOKOM.
KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTeIbHONM YCTaHOBKHU.

OnbITel 1O UCCIENOBAHHUIO  SIBJIEHHUS  3JEKTPOMArHUTHOU
MHAYKIHUU: UCCIIEOBAHNE U3MEHEHUI 3HAUEHUS U HalpaBICHUS
MHAYKIIMOHHOTO TOKa

7.21 dusnueckue SBICHUS B NPUPOAE: SJEKTPUUYECKUE SIBJICHUS B
atMocdepe, SJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
nojie 3eMid, Ipei¢ MorocoB, poJib MArHUTHOTO TOJS JJ1s1 )KU3HU
Ha 3eMJie, MOJIIPHOE CUSHUE

7.22 TexHuueckue  ycTpoMHcTBa: AIEKTPOCKOT, ammepMerp,
BOJIETMETP, PpEeoCTaT, CYCTYUK OJIEKTPUUYECKOM 3Hepruw,
DJIEKTPOOCBETUTENBHEIE npuOopHI, HarpeBaTelIbHbBIE
AIIEKTPONPUOOPHI (MIPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTENH,
SJICKTPOMArHurT, QJICKTPOABUTATCIIb IIOCTOSAHHOI'O TOKa,
reHepaTop MOCTOSHHOT'O TOKa

Tabnuna 22.4
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN
oOpa3oBaTenbHON porpaMmsl (9 kinacc)
Kon IIpoBepsieMble peAMETHBIE PE3YyJIbTAaThl OCBOCHHSI OCHOBHOU

MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOT'O 001IIET0 00pa30oBaHUs




pe3yibTara

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3ianyaTh SABJICHMS 110 ONUCAHUIO UX XapAaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTh IpOSIBICHHE M3YYEHHBIX (U3MUYECKUX  SBICHUHA B
OKpY’KaloIIeM MHUpE, B TOM 4HCie (U3UYECKUE SBJICHUS B NMPUPOJE, IPU
9TOM MEepEeBOAUTh NPAKTUYECKYK 3ajJjadyy B Yy4eOHYIO, BBLIEIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OTKCHIBATh U3YYCHHBIE CBOMCTBA TN U (DPU3NYECKHE SBICHHS, UCHOIb3Ys
¢du3nyeckue BEIMYUHBI, IMPU ONHMCAHUM IPABWIBHO TPAKTOBATh
(u3uUeCKUil CMBICIT HCIIOJIB3YEMbIX BEIUYMH, 0003HAUCHHS M €IWHUIIBI
(Gu3nYecKux BEJIMYMH, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(GU3NUeCKyI0 BEIMYMHY C JAPYITMMH BEIHMYMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYUH

1.5

XapaKTEpUu30BaATb CBOMCTBA TCII, Q)HSH‘IGCKI/IG ABJICHUA MW IIPOLECCCHI,
HCIIOJIB3YysA  MU3YYCHHBIC  3aKOHBI, npu 3STOM JaBaTb  CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa 1 3allMCbhIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OO0BSICHATh (PU3MYECKHE HPOLECChl W CBOMCTBAa TeJl, B TOM YUCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIISTH
IPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH O0BSICHEHUE U3 2 - 3 TIOTHYECKUX
[IaroB ¢ MNOMOUIbIO 2 - 3 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUI,
(bU3MUeCKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHbIE 331a4H (OIMPAIOIIMECs Ha CUCTEMY U3 2 - 3 ypaBHEHMUI),
UCIIOJIb3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 3a/layMl 3allUChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINe UM U30BITOUHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIE Ul pelIeHUs, NPOBOJUTH pacueTbl U  OLEHHUBATh
PETUCTUYHOCTD OJYYEHHOTO 3HaYEHUS! PU3NYECKON BETMUUHBI

1.8

pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TPH MOMOIIU
(bU3MYECKUX METOAOB, HUCIONB3Ys OINUCAHUE HCCIEAOBAHUS, BBIICTATH
MPOBEPSIEMOE  MPEIOJIOKEHUE, OIICHUBATh MPABUIBHOCTh TOPAJIKA
MPOBEACHUS  MCCIENOBaHUsA, JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOTIOIEHUN U OTIBITOB

1.9

MPOBOAWTH OMBITBI 10 HAOMIONEHWI0 (U3MUYSCKUX  SBJICHUW  WIIN
(bu3MYECKUX CBOMCTB TEN: CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa OO0OpYJIOBaHUS, OMHUCHIBATH XOJ OIBITA W €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJUTH NPU HEOOXOIMMOCTH CEpHUIO NMPSAMBIX U3MEPEHUH, orpenesnss
cpelHee 3HAaueHUe u3MepsieMol BeluyuHbl ((POKycHOe paccTosHue
coOuparomieid JUH3bI), OOOCHOBBIBaTH BBIOOP cCrocoOa HM3MEpEHHs
(M3MepuTeIHLHOTO MPUOOpa)

1.11

MMpOBOAUTL HCCICAOBAHUC 3aBHCUMOCTEM (I)I/I3I/ILICCKI/IX BCIIMYHUH C
HCIIOJIB30BAHHUEM  ITPAMBIX I/ISMG];)GHI/II\/IIZ IUIAaHUPOBATh HMCCJIICIOBAHUC,




CaMOCTOSITENIbHO ~ coOMpaTh  yCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl
MOJTyYeHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl H
rpaduKoB, neNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICJOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpeHusi, coOUpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH
U3MEpEHMs, ClleAys NPEIJIOKEHHON WHCTPYKLUH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U AaHAIIM3UPOBATh ITOJIYYEHHBIE PE3YyJIbTAThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN

1.13

COOJIIOIaTh TIPaBUIIa TEXHUKU O€30MacHOCTH MPU PadoTe ¢ 1ad0paToOpHbIM
000opy1I0BaHEM

1.14

paznuyaTh OCHOBHBIC TMPU3HAKU M3YyYEHHBIX (PU3MYECKUX MOJIEIICH:
MaTepuaibHas TO4YKa, aOCOJIIOTHO TBEPAOE TEJO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl IWH3a, TIJIaHEeTapHAasl MOJIE b aTOMa, HyKJIOHHAsI MOJICITb
aTOMHOTO Si7jpa

1.15

XapakTepru3oBaTh MPUHIUMBI JIEHCTBHA W3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPOM Ha MX ONMCAHMs, UCIIOJIb3Ysl 3HAHUA O
CBOWCTBaX (U3MYECKUX SBICHUH W HEOOXoauMmble  (U3NIECKHE
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKHU HU3YYEHHBIX TEXHHYECKHX
YCTPOHCTB, H3MEPUTEIBLHBIX TPUOOPOB M TEXHOJIOTHYECKHUX IPOLIECCOB MPH
peleHH  y4eOHO-IPAaKTUYECKUX 3aJad, ONTUYECKHE CXeMbl JUId
MOCTPOCHHS N300paKEHHUH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JTHH3e

1.17

OPUBOANUTH  NpHUMEPHl  (HAXOAWUTh  HMHPOPMAIMIO O  TPUMEpPaXx)
IPAaKTUYECKOI'0 HCIOJIb30BaHUS (U3MYECKUX 3HAHUNH B IOBCEIHEBHOM
JKU3HU JUIsl o0ecrieueHus: 0€30MacHOCTH IpU OOpallleHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbs U COOIIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpY’Kalolllel cpefie

1.18

OCYIIECTBIISATh MOUCK HH(pOpManuu (U3MYECKOTO COAEpXKaHUS B CETU
WHTepHeT, caMoCTOATENbHO (HOPMYIMPYs MOMCKOBBIA 3allpoc, HAXOAUTh
IyTU ONPEJENIEHNs TOCTOBEPHOCTH MOJYy4YE€HHOW MH(OpMalMU Ha OCHOBE
MUMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBHBIX HCTOYHUKOB

1.19

UCIIONIb30BaTh MPHU BHITIOTHEHUH yYEOHBIX 3aJaHUil HAyYHO-TIOMYISPHYIO
TUTEpaTypy (PU3UIECKOTO COMIEPIKAHNUS, CIIPABOTHBIC MAaTEPHUAIIBI, PECYPCHI
cetu UMHTepHeT; BIajeTh NpUEMaMHU KOHCIEKTUPOBAaHUSA TEKCTa,
npeoOpa3zoBaHust HHGPOPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.20

co3/aBaTb COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOLIECHUS HAa OCHOBE
UHPOpPMALIUM U3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COJEpKaHMs,
nyOJIMYHO MPEJCTaBIATh PE3YIbTaThl IPOSKTHOM WIIM MCCIIEA0BATEIbCKOM
JNeATEeIbHOCTH, IIPU  OTOM TI'PaMOTHO  MCIOJb30BaThb  HU3yYEHHBIN
MOHATUMHBIN anmapaT H3ydyaeMoro pasjena (U3MKH M COINpPOBOXKIAThH
BBICTYIIJICHHE TMPE3eHTAlliel ¢ y4eToM OCOOCHHOCTEH ayauTOpUU
CBEpPCTHUKOB

1.21

IIpyU BBIMTOJIHCHUUN yqe6HLIX IMPOCKTOB H I/ICCHG}IOBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
mponeccoB pacnupeacisiTb 0053aHHOCTU B rpynie B COOTBCTCTBUU C




MIOCTaBJIEHHBIMM 33Ja4aMH, CJICAUTH 3a BBINOJHEHUEM ILIaHA JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJEeKBaTHO OICHMBATh COOCTBEHHBIA BKIAa B
JIeATEIbHOCTh IPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBHUE,
IPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

Tabmuua 22.5

[TpoBepsiembie Ay1eMeHTHI coepkanust (9 kiacc)

Kon Kon [IpoBepsieMble 51€MEHTHI COAEP)KaHUS
pasnena 2JIEMEHTA

8 MEXAHUWYECKUE ABJIEHUA

8.1 Mexanuyeckoe ABWKeHHE. MarepuanibHas Touka. Cucrema
oTcuera

8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTO JIBUKCHHS

8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKCHHE

8.4 HepaBnomepHoe mnpsimonuHeiiHoe nBwkeHue. Cpensss u

MI'HOBCHHAA CKOPOCTH TCJIa IIpU HCPABHOMEPHOM JABHMXKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOIIMHEHHOE TBUKCHHE

8.6 CBo6ogHoe nagenne. OublThl [ anuaes

8.7 PaBHOMepHOE nBMkEeHHE 1O OKpyxHOcTH. Ilepmon m gacrora
oOparreHusl. JIuueiinas U yrioBas CKOPOCTH.

[leHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS, CHJIa TPEHHUS IIOKOS,
Jpyrue BUJbl TPEHUS

8.14 Cwia TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOPEHHE
CBOOOJIHOTO Ma/ICHUS

8.15 JBuxenne tutaner BoOkpyr CousHna. IlepBas kocMuueckas
ckopocTb. HeBecoMoCTh 1 neperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecHe TBEpAOro Tela ¢ 3aKPENIEHHOW OChIO BpAILCHHUS.
MowmenT cunsl. LienTp TsxecTn




8.18

Nmnynec Tena. M3meHnenue nmnyibca. UIMmynbe cuiibl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeaxktuBHOE NBMKEHUE

8.21 Mexanuyeckas paboTa U MOIIHOCTb

8.22 Pabora cun TsxecT, ynpyroctd, TpeHus. CBsi3b 3HEPIUU U
paboThI

8.23 [ToTeHumanpHas HEPrUsi Tena, MOAHSATOTO HaJ MOBEPXHOCTHIO
3emiun

8.24 [ToreHunanbHast SHEPrus CKaTON NPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW IHEPTUU

8.26 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU

8.27 [TpakTrueckue pabOTHI:
OnpeneneHne CpeaHE CKOPOCTH CKOJBXKEHUS Opycka WIH
JIBIDKCHHUS IIAPUKA 110 HAKJIIOHHOW TIOCKOCTH.
Onpeznenenne yCKOPEHHS Tea MPU PABHOYCKOPEHHOM JBHKEHUH
110 HAKJIOHHOH IIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU
IpY PaBHOYCKOPEHHOM JIBW)KEHUH 0€3 HauyaJlbHOH CKOPOCTH.
[TpoBepka runoTe3bl: €CIIU MIPH PAaBHOYCKOPEHHOM JBIKEHUH 0€3
HAYaIbHON CKOPOCTH IIYTH OTHOCATCS KaK PsiJi HEUYETHBIX YHCET,
TO COOTBETCTBYIOLIHE IPOMEXKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIHOTO JaBJICHHUS.
Ornpenenenne ko3P uIueHTa TPEHUS CKOTbKEHHUS.
OnpeneneHue )KeCTKOCTU MPYKUHBI.
Onpenenenne pabOTBl CHUJIBI  TPEHUS MPU PABHOMEPHOM
JIBIDKEHUH TeJa 0 TOPU30HTAIbHON TTOBEPXHOCTH.
Omnpenenenne pabOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C
UCIMOJIb30BAaHUEM HEMOBIXKHOTO U TOJBHKHOTO OJIOKOB

8.28 dusznyeckue BIEHUS B IPUPO/IE: IPUIUBBI U OTJIUBbI, IBUKEHHE
raHeT CoOJIHEYHOM CHUCTeMbl, PEaKTUBHOE JBM)KEHUE JKHMBBIX
OpraHu3MOB

8.29 TexHU4YeCKHE YCTPONCTBA: CHUAOMETP, JATYUKH TIOJOKEHUS,

pacCTodHud U YCKOPCHUSA, PAKCThI

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe  nBuwkeHue. OCHOBHBIE — XapaKTEPUCTUKH
KOJIeOaHM: IEPHO/I, YaCTOTa, aMIUTUTY/a

9.2 MaremaTtnueckuii W TpPYKHHHbIA MasaTHUKH. [IpeBpamenue
HHEPIUu NpH KoJeOaTeTbHOM JABHKEHUH

9.3 3aryxatomue konedanus. BeiHyxieHHble konebanus. Pe3onanc




9.4

Mexaandeckrue BoaHBEL CBOMCTBA MEXAHMYSCKHX  BOJIH.
HpOIIOHLHBIC 148 HOHGpG‘-IHBIe BOJIHBI. I[JII/IHa BOJIHBI 1 CKOpOCTB cc
pactpocTpaHeHus. MexXxaHWYecKue BOJHBI B TBEPAOM Tele,
ceiCMHUUYECKHE BOJIHBI

9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6 Wudpa3Byk U ynbTpa3ByK

9.7 [TpakTrueckue pabOTHI:
OmnpeneneHne 4aCTOThI U MEPHOJIa KOJIeOaHU MaTeMAaTHYECKOTO
MasiTHHUKA.
Omnpeznenenre 4acToThl M TeEpHOJAa KOJICOAHWH MPYKUHHOTO
MasiTHUKA
Hccenenoanue 3aBUCUMOCTH repuoaa Kosie0aHui
HOJBEIIEHHOI0 K HUTH I'Py3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH I€pHOJa KOJeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl rpysa.
[IpoBepka He3aBUCHMOCTH TepHOAa  KoyiebaHWH  rpysa,
IOJIBEIIEHHOI'O K HUTH, OT Macchl Ipy3a U *KECTKOCTU MPYKUHBI.
H3mepenune yckopeHusi CBOOOTHOTO MaACHUS

9.8 @dusnyeckue SBJIEHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSACEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH,
X0

9.9 TexHuuyeckue ycTpoicTBa: 3X0JI0T, UCIIOIb30BaHHUE YIbTPa3ByKa

B 6LITy Hn TCXHHUKC

10 OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNeKTpOMarHuTHOE NoJie. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoa ceera. CkopocTs cBeTa. BoiHOBBIE
CBOICTBA CBETA
10.4 [TpakTrueckue paboThI:
N3yueHune CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOIIbIO
MOOMIBHOTO TenedoHa
10.5 dusnueckre SBICHUS B MPUPOJE: OMOJIOTMYECKOE JEeUCTBUE
BUJUMOTO, YIBTPA(QHOIETOBOTO U PEHTI€HOBCKOTO U3TyUCHHI
10.6 TexHU4YecKrue YCTpPOWCTBA: HCIOIb30BAHUE 3JIEKTPOMATHUTHBIX
BOJIH /I COTOBOI CBS3H
11 CBETOBBIE SBJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonuHetHOE pacIpOCTpaHEHUE CBETA




11.3 Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaXKEHUs CBETa

11.4 [Ipenomnenne cBera. 3akoH TmperomieHUs cBeTa. IlomHOE
BHYTPEHHEE OTPaXCHUE CBETa

11.5 JInnza. Xop nyyen B JIMH3E

11.6 Onruueckas cuctema GoToarnmapara, MUKpPOCKOIIa U TEJIeCKOoma

11.7 ['ma3 kak onTHyeckas cuctema. ban3opykocTh U 1aabHO30PKOCTh

11.8 Paznoxenne Oenoro cBera B crektp. OmnbiTel HperoTOHA.
CrnoxeHue CeKTpaJIbHBIX IBETOB. Jlucnepcus cBera

11.9 [TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yTiia OTPaXXEHHs CBETOBOTO Jy4a OT
yIIia najieHus..
W3ydeHne xapakTepUCTUK H300pakeHUs TMpeAMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCMMOCTH yTJIa MIPEIOMIICHHUSI CBETOBOTO JTy4a
OT yIJIa MaJieHUs Ha TpaHuIle "BO3IyX - CTEKJIO".
[Toryuenue n300pakeHUll ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenerre (HOKYCHOTO PpACCTOSIHMSI M ONTUYECKOM CHIIBI
coOuparoIien JMH3bL.
OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OMNBITHI 110 BOCIPHUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOICHUN
4epe3 [BETOBBIC (PHIIBTPHI

11.10 ®dusnyeckue siBieHUs B npupoje: 3armeHuss ConnHua u JlyHsl,
[[BETa TeJ, ONTUYECKHe sBJIeHHs B arMocdepe (uBeT HeOa,
pedpakuus, pagyra, MUPax)

11.11 TexHu4yeckne yCTpONCTBA: OYKH, TMEPUCKOI, (doToanmapar,
ONTUYECKHUE CBETOBOIbI

12 KBAHTOBUGIE SABJIEHUA

12.1 OmneiTel Pezepdopna m mmanerapHas mojenb aroma. Mojenb
aroma bopa

12.2 Hcnyckanne ©  morjomeHue cBeta aToMoM. KBaHTBHL
JIuHeiyaTeie CeKTPbI

12.3 PannoaktuBHOCTE. Anlb(a-, OeTa- U ramMmma-u3I1y4eHus

124 Crpoenue atoMHoro sapa. HykinoHnHas Mozenb aTOMHOTO sijpa.
N3oTomnsl

12.5 PannoaktuBHble ipeBparnienus. [lepuoa momypacnaaa aTOMHBIX
anep

12.6 SAnepHple peaknuW. 3aKOHBI COXPAHEHHS 3apsAIOBOTO U
MaccOBOTO YHCEI

12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU




12.8 Peakuu cunrtesa u nenenus siaep. Mcrounuku sneprun CosHia
U 3B€3]

12.9 Snepnas sHepretuka. [leicTBUe paiMOAaKTUBHBIX U3JIY4CHUN Ha
JKUBBIE OPraHU3MBbI

12.10 [TpakTrueckue paboTHI:

HaGnronenue CrijIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanne TPEeKOB: HM3MEPEHHE OJHEPIMU YaCTHUIBI 110
TOPMO3HOMY IyTH (110 hoTOrpadusm).

H3mepenue pannoakTuBHOTO hoHa

12.11 @u3nyeCcKue ABICHUS B IPUPOJE: €CTECTBEHHBIN PaJUOAKTUBHBIN
($OH, KOCMHUYECKHE JIyYH, pPaJMOaKTUBHOE U3Ty4EeHUE IPUPOIHBIX
MUHEPAJIOB, ACUCTBUE PaJUOAKTUBHBIX U3JIyYEHUI HAa OpPraHu3M
4eJ0BeKa

12.12 TexHUYeCKUe YCTPOICTBA: CIEKTPOCKOIN, WHAMBHAYAIbHBIHI
JIO3UMETp, KaMepa Bunbcona

153.8. Jlns mpoBeeHNs] OCHOBHOTO TOCYapCTBEHHOI0 SK3aMeHa 1o (usuke (naiee - OI'D
1o (GU3MKe) UCTIONB3YyeTCs NepedeHb (Koaudukarop) mpoBepseMbIX TpeOOBAaHUN K pe3yibTaTamMm
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOIl MporpaMMmbl OCHOBHOTO 00mIero o0Opa3oBaHUs U
AJIEMEHTOB COJEPKAHUS

Tabmnura 22.6

[Tposepsiembie Ha OI'D mo pusuke TpedoBaHUs
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMmbl
OCHOBHOTO 00ITIeT0 00pa30BaHUs

Kon ITpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 0a30BOr0 YpOBHS
IIPOBEPSIEMOTO | OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0
TpeOoBaHUS obpa3oBanus Ha ocHoBe PI'OC
1 [Tonumanue ponu GU3MKU B HAYYHOU KapTHHE MUPa;

c(hOpMUPOBAHHOCTh 0A30BBIX TPEACTABICHUN O 3aKOHOMEPHOU CBS3U U
MO3HABAEMOCTH SIBIICHUN TMPHUPOJABI, O POJIM SKCIEPUMEHTa B (DU3HKE, O
cucrteMooOpasyromied poiau (U3MKH B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTH, 00 3BONIONUN (QU3NYECKUX 3HAHUN U UX POJIM B
[IEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpPA, O BKIIAJC POCCHUCKUX U
3apy0eXHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, 0OBICHEHUE TIPOIIECCOB
OKpYKaloIlero MUpa, pa3BUTHE TEXHUKHU U TEXHOJIOTHI

2 3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBWKEHUHU Kak criocobe
CYIIIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISPHOM TEOPHUH CTPOCHHUS
BElIeCTBa, O (PU3NUECKON CYIIHOCTH SIBJICHUN NPUPOJBI (MEXaHUYECKHUX,
TEIUIOBBIX, YJIEKTPOMArHUTHBIX M KBAHTOBBIX );

YMEHHE Pa3InyaTh SBJICHUS IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SIBIICHHE;
YMEHHME PACIIO3HAaBATh MPOSIBICHHE H3YYEHHBIX (U3NYECKUX SIBJICHUI B




OKpY’KaroIlleM MUPE, BBIICISS UX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKU)

Bnaz[eHHe OCHOBaMH TMOHSITHIHOTO amnmnapara U CHUMBOJIMYECKOI'O s3bIKa
(1)I/I3I/IKI/I 1 UCIIOJIb30BAHUEC UX IJId PCIICHUA y‘-Ie6HLIX 3aaa4,

YMCHHUEC XapaKTECPHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/Ie SABJICHUS W IIPOLECCHI,
HCIIOJIb3YA (l)yHHaMeHTaHBHBIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHue OIHMCHIBAaTh HN3YUCHHBIC CBOIMCTBA TE€I U (1)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMH METOJIOB HAYYHOTO TMO3HAHUS C YIETOM COOJIIOICHHS
paBmJ 0€30MaCHOT0 Tpyaa:

HaOmroenne (pU3MUYECKUX SIBICHUI: YMEHHE CaMOCTOATENBHO COOMpPATh
SKCIIEPUMEHTANIbHYIO YCTAaHOBKY M3 JIaHHOTO Habopa 000pyAOBaHUS IO
UHCTPYKLMHU, ONMCHIBATh XOJ ONbITa M 3alMChIBaTh €r0 pEe3yJbTaThl,
(dbopMynUpOBaTh BHIBOJIBI;

IIPOBEJCHUE MPSIMBIX U KOCBEHHBIX H3MEPEHMH (U3UYECKUX BEIHYMH:
YMEHHE  IUJIAaHUPOBaTh  HM3MEPEHHs,  CaMOCTOSATENbHO  cOOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY IO MHCTPYKLIMH, BBIUHCISATH 3HAUECHUE
BEJIMYMHBI 1 aHAJIM3UPOBATh MOJYyYEHHBIC PE3yIbTaThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHHE HECJIOKHBIX 9KCIIEPUMEHTAIBHBIX UCCIIEJIOBAHU;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOAUTH
UCCJIEJOBAaHUE 10 MHCTPYKLHUH, MPEACTABIATh MOJYyUYEHHbIE 3aBUCUMOCTH
buznyecKux BeIMYMH B BHJAE Tabmull U TrpaduKoB, YYUTHIBATH
HOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAHUS

[ToHnmMaHMe XxapakTepHBIX CBOMCTB (pU3MUECKUX MoJeNel (MaTepuabHas
TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJAEIN CTPOEHHS ra3oB, )KUAKOCTEH U
TBEPJBIX T, IMJIaHEeTapHas MOJENIb aTOMa, HYKJIOHHAsE MOJIEb aTOMHOTO
A7Ipa) ¥ YMEHUE IPUMEHSATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

YMeHnue o0bACHATh GU3NYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyalUd IIPAKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa, B
YaCTHOCTH, BBIABJISITH IPUYMHHO-CJICIICTBEHHBIE CBS3M U  CTPOUTH
O0O0BSICHEHHE C ONOpPOil Ha HM3y4YeHHbIE CBOMCTBA (PU3NYECKUX SIBICHHIA,
¢du3nyecKue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTU

YMeHue pemath pacyeTHble 3aauu (Ha O0a3e 2 - 3 ypaBHEHUI), UCTIOIb3YsI
3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIINE (PU3HUYECKUE BEIMUUHBI, B YACTHOCTH,
3aIMIMCbIBAaTh KPAaTKOC YCJIOBUC 3aJiaviH, BBIABIIATL HCAOCTAIOIINEC HAHHBIC,
BBIOMpPATh 3aKOHBI M (OPMyJbl, HEOOXOIUMBIE ISl €€ pEeLIeHHUs,
HCIIOJIB30BAaTh CIIPABOYHLIC AJAHHBIC, IMPOBOAWTL PACUCTBI W OLCHUBATDL
PEATMCTUYHOCTh MOJIYYEHHOTO 3HAUeHUsl (PU3NUECKON BEIMUMHBI, yMEHUE
ONpeAeNaTh Pa3MEPHOCTh (UINYECKOM BENWYMHBI, IOTYYEHHOH Hpu
pELIEHNN 3aJa4n

YMeHue xapakTepu30BaTh IPUHIUIIBI I€HCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHclie OBITOBBIX MPHUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTUYECKUX
IPOIIECCOB MO UX OMHCAHUIO, UCTIONbB3YS 3HAHUS O CBOMCTBAX (PU3UUECKUX
ABJIEHUN ¥ HEOOXOIUMBbIe (PU3NUYECKIe 3aKOHOMEPHOCTH

10

YMeHne HCIoJb30BaTh 3HAHUS O (bHSHLIeCKI/IX SIBJICHUSX B HOBC@)IHCBHOf/i




KU3HH JJIs1 oOecriedeHusi 0€30MacHOCTH MPU OOpaIleHUHd ¢ OBITOBBIMU
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMM, COXPAaHEHHS 370POBbI H
COOJIFOZICHHSI HOPM DKOJIOTHYECKOTO IOBEACHHS B OKPYXKAIOIICH Cpele;
NOHMMaHWE HEOOXOIUMOCTH TMPHUMEHEHHsS JOCTIKEHUH (u3uku u
TEXHOJIOTHH JIJIsl pallMOHATIBLHOTO MTPHPOJIOIIOIB30BAHUS

11 OmeIT moMCKa, MNpeoOpa3oBaHUS W  NPEACTABICHHUS HHPOPMAIMH
(GUBMYECKOTO  COJEp)KaHUs C  HCIOJIb30BaHWEM  HH(OpPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA;

YMEHHE OIEHUBATh JOCTOBEPHOCTHh MOTYyYEeHHOUW MH(OpMAIMU Ha OCHOBE
UMCIOIINXCS 3HAHUH U JIOTIOJTHUTEIBHBIX HCTOYHHKOB;

YMEHHE HCIIOJIb30BaTh MPH BBITIOJHEHUN YYEOHBIX 3aJaHWi HAy4dHO-
HOMYJSIPHYIO  JTUTEPATypy (U3NYECKOTO COJCPIKaHUs, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu HTEpHET;

BJIaJicHHE 0a30BBIMH HaBBIKaMU IpeoOpa3oBaHUs MHPOPMAIMU U3 OJIHOU
3HAKOBOW CHCTEMBI B JPYryl0; YMEHHE CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIC U YCTHBIC COOOIIIEHUS HAa OCHOBE HH(OPMAIIHH 13 HECKOJIBKUX
HUCTOYHUKOB

Tabmuua 22.7

[lepeuens 3eMeHTOB coaepxkanusl, mpoepsieMbix Ha OI'D no pusuke

Kon [TpoBepsieMblii AIEMEHT COJIep>KaHus

1 MEXAHWYECKUE SABJIEHUA

11 Mexannueckoe aBmkeHue. MarepuanpHas Touka. Cucrema  OTcYera.
OTHOCUTENBHOCTD IBUXKEHHUS

1.2 PaBHOMEpHOE M HepaBHOMepHOe nBukeHue. Cpenssisa ckopocTs. Dopmyna mis
BBIYMCIICHHS] CPEIHEN CKOPOCTH:
V=—
t
1.3 PaBHOMEpHOE NPAMOIMHENHOE IBHKEHHE. 3aBUCHUMOCTb KOOPAWHATHI T€la OT

BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBHUKECHUSI:
X(t) = Xo + Wxtl.

I'padukn 3aBUCUMOCTH OT BpPEMEHU JMJIs NPOEKLUHUHU CKOPOCTH, HPOEKLIUU
NEepPEMEIICHHU, IIyTH, KOOPAMHATBI IIPU PABHOMEPHOM MPSAMOIUHEUHOM
JBHKEHUH

14 3aBUCUMOCTh KOOpPJIMHATBHI Te€Jla OT BPEMEHU B CIIydya€ PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHUSL:

t2
X(t) =X, +V,,t+a, Y

@opMynsl I TPOCKUUU NEPEMEIIECHUs, NPOECKIUU CKOPOCTH M IPOCKIUHU




YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:

t2
Sx(t)=V0x't+ax'§,

v, (t)=v,, +a,t,
ax(t) = const,
VZX2 - le2 = 2axSx.

['paduku 3aBUCUMOCTH OT BpPEMEHHM [UIsl TMPOEKIUH YCKOPEHHUS, IPOEKLIUU
CKOPOCTH, IPOEKIHUH IE€PEMEILEHUs, KOOPAMHATHI IPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABM>KEHUU

1.5

CBoOonnoe manenue. Qopmysbl, OMUCHIBAIOIINE CBOOOJHOE IMaJeHUE Tesa IO
BEPTUKAIIU (JIBUKEHHE TeJIa BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3EMIIN).
['paduku 3aBUCUMOCTH OT BPEMEHH [UIsl MPOCKIUU YCKOPEHHsI, MPOCKINH
CKOPOCTH M KOOPAMHATHI IIPU CBOOOTHOM MaJACHUH TeJa TI0 BEPTUKAIN

1.6

CkopocTb paBHOMEpPHOTO JIBIDKEHHUS Tejla IO OKpYyKHOCTH. HampaBnenue
CKOpOCTH.

dopmynia Ui BBIYMCICHHS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH W IEPHOJ
oOpareHus:

27R
vV="nr,
T

LlenTpocTpeMuTenbHOe  yckopeHue. HampaBieHue EHTPOCTPEMHUTEIBHOTO
yckopeHusi. Dopmyia JUTsi BRIYUCIICHUS YCKOPSHHMS:

VZ

& =7

®opmyina, cBsI3bIBaroLIas IEPUOJT U YaCTOTY OOpalleHus:

1.7

1.8

Cwuta - BekTopHas pusndeckas BennunHa. CI0KeHHE CHIT

1.9

SIBnenne nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—

F=m-a.




CoHanpaBlI€HHOCTh BEKTOPa YCKOPEHHMS TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIECH Ha
TEJ0

1.11

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

— —

I:2—>1 = _Fl—>2

1.12

Tpenue nokos u TpeHue CKobxeHus. Dopmyna i BBIYUCICHUS MOAYJIS CUIIbI
TPEHUS CKOJIbKEHUS:

Epzu-N

1.13

Hedopmaruss Tena. Ympyrue u Heynpyrue aepopmanuu. 3akoH yHOpyroi
nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

F=G. e,

Cuita TSHKeCTH. YCKOpeHI/Ie CBO60,Z[HOFO naacHHus;.
q)OpMyJIa JJIA BBIYHUCJIICHHUSA CHUJIBI TAXCECTH BOIM3HU IIOBEPXHOCTHU 3emiu:
F =mg.

JBuxenue miuanet Bokpyr Connua. [lepsast kocmuueckas ckopocts. HeBecomocThb
U Meperpy3ku

1.15

Hmnynbc Tena - BeKTOpHas pu3nyecKasi BeIMUnHa.
B =mv

HMIitynbC cucTemsl Ted.
N3menenue ummyibsca. IMmynsce cuisl

1.16

3aKoH COXPAaHCHUS UMITYJIbCa JIS BaMKHYTOﬁ CHUCTCMBI TCII:
P =myV, + m,V, = const.

PeakTuBHOE ABHKEHHE

1.17

Mexanunueckas padota. @opmyia 171l BBIYUCIEHUS pPaOOThI CHIIBL:

A=Fscosa.

Mexananueckass MOITHOCTD:

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs.




®opmyna A BEIYUCICHHS] KHHETUYECKOM SHepruu:

TeopeMa 0 KHHETUYECKOW SHEPIUH.
@dopmyna JUis BBIUMCIEHUS NOTEHIMAJIbHON SHEPrUU Teja, IMOAHATOrO Haj
3emieit:

Ep = mgh
1.19 |MexaHuueckasi YHEPIHs:

E = Ex + Ep.

3aKoH COXpaHEHHsSI MeXaHWuyecKou sHepruu. Dopmysa Ui 3aKOHA COXPAHEHUS

MEXaHUYECKOI SHEPTUU B OTCYTCTBHUE CUJI TPEHHUS:

E = const.

[TpeBpareHre MeXaHUIECKON YHEPTHH MTPH HATUIUH CHITBI TPESHUS
1.20 |IIpocTbie MexaHU3MBI. "30JI0TOE MPABHIIO" MEXaHHUKH.

Poruar. MomeHT cHiIbL:

M = FI.

YcnoBue paBHOBeCHUS pblyara:

Mi+ M2+ ...=0.

[MoaBMXHBIN 1 HEMOABUKHBIN OJIOKH.

— ATOHCSH&S[
KIII mpocThIX MEXaHU3MOB, n=
AvanaquHa;I

1.21 JlaBneHue TBEpAOrO TeMa.

®dopmyra 1715l BHIYUCIICHHS JTaBJICHHS TBEPAOTO Teja:

JaBnenue raza. ATMocepHOe TaBiIeHHUE.

['unpocraTdeckoe AaBleHNEe BHYTPH KUIKOCTH.

dopmyna s BEIYUCIICHUS JaBICHHUS BHYTPH KHUJIKOCTH:

p =P gh + paTM

1.22  |3axon [lackans. ['mapaBnuueckuit mpecc
1.23 |3akon Apxumena. Dopmyna Il ONpPEEICHHUS BHITAIKUBAIOMICH CHIIBI,




JICUCTBYIOILEH HA TEJIO, TOIPYKEHHOE B )KUIKOCTh HJIM Ia3:
FApX‘ =pgVv.

Ycnopue nnaBanus Tena. [lnaBanue CyAO0B M BO3QYyXOIlJIaBaHHEC

1.24

Mexannueckue KoneOaHus. AMIUIMTYIA, TEPUOA U YacToTa KOJICOAHHIA.

1

T

®opmya, CBA3LIBAIONIAs YACTOTY U TIEpUo Kosebanuit: V =

1.25

Maremaruueckuii M INpYKMHHBIA MasTHUKU. lIpeBpamieHue sHeprum Inpu
K0JIe0aTebHOM JIBUKEHUU

1.26

3aryxaromue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

Mexanunueckue BOJHBL [IpojiosibHBIC M TOMNEpEUHbIe BOJHBI. J[ITMHA BOJIHBI W
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

A=v-T

1.28

3ByK. ' poMKOCTb U BhICOTa 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI HA TPAHUIIE ABYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

[TpakTrueckue pabOTHI

N3mepenne cpeaHeil TMIOTHOCTH BEIIECTBA; apXHMMEIOBOM CHIIBI; YKECTKOCTH
OpYXUHBL;, KOA(POUIIUEHTa TPEHHsI CKOJBXEHUS;, pabOThl CHIIBI TPEHUS, CHUJIbI
YOPYrOCTH; CpPeIHEH CKOPOCTHU IBMKEHUS OpycKa MO HAKJIOHHOM TIOCKOCTH;
ycKopeHus Opycka mpH ABM)KEHUHU 10 HAKIIOHHOW TMIIOCKOCTH; YaCTOTHI U TIepro/ia
KoeOaHUH MaTeMAaTHYECKOTO MAasTHHKA; YacTOThl W TiepHoAa KoJjieOaHui
MPYKHHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICUCTBYIONIETO Ha phIyar; paboThl CHUIIbI
YOPYTOCTH MPHU MOTHEME TPYy3a € TTOMOIIBIO HEMOABMKHOTO 0JIOKA; paOOTHI CHJIBI
VIPYTOCTH MPHU MOIbEME IPy3a C MOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUIIBI OT 00beMa MOrPYKEHHOM YacTu
Te€Ja ¥ OT IUIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUIIBI OT
MacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUSI OT CHJIBI HOPMAJbHOTO JIaBJICHUS U OT
pO/la MOBEPXHOCTH; CUJIbI YNPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopmaluu Mpy>KUHBI; YCKOPEHHsI OpycKa OT yrja HakJoHa HalpaBJISIONIEH;
nepuoAa (4acToThl) KoJeOaHW HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Tepuoja
KOJIeOaHU MPY>KHHHOTO MasiTHUKA OT MAacChl I'py3a M YKECTKOCTU TPYKHUHBI;
UCCIIEIOBAaHNE HE3aBUCUMOCTU TMepHoJa KoleOaHWN HUTSHOTO MAasTHHKA OT
Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pbluara

1.30

®dusnueckue SABICHHUS B IPUPOJE: INPUMEPHI ABUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOM U HE)KMBOW NPUPOAE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, IPUIUBBI M OTIUBBI, JBMKEHUE IaHeT COJIHEYHON CHUCTEMBI,
PEaKTHUBHOE JIBM)KCHHME KMBBIX OPTaHM3MOB, PbIYarv B TEJE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJICHHUsS HA JKMBOM OpraHu3M, IJIaBaHUE pbIO, BOCHpPHUSATHE
3BYKOB )KMBOTHBIMH, 3€MJIETPACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texumueckne yCTpOfICTBai CIIMAOMETP, MATUUKH IIO0JIOKCHHA, PACCTOSAHUA U
YCKOpPCHUA, AUHAMOMCETpP, MOAIIWIIHUKHK, PaKCThI, pblYyar, HO,Z[BI/I)KHHf/’I u




HEMNOJIBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooOmrarmuecst Cocynbl, YCTPOMCTBO BOAONPOBOJA, THUIAPABIMYECKHI mpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IMOPLIHEBOM HACcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A

2.1 OcHOBHBIE [10JIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHUS BELECTBA.
Mogenu TBepAOro, JKUAKOTO M Tra3000pa3sHOrO COCTOSHUN  BEILECTBA.
Kpucrannuueckue u amopgHbIe Tena

2.2 JlBmwkenne wyactuy BemectBa. CBA3b CKOPOCTH JIBM)KEHUS YacTHIl C
Temneparypoil. bpoynoBckoe nBmwxenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemioBoe pacliupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

2.6 Buaytpennsss sneprusi. PaGota u Teruionepemada Kak CrocoObl W3MEHEHUS
BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaayun: TeIONPOBOJHOCTh, KOHBEKIHS, U3Ty4eHUE

2.8 Harpeanue u oxnaxnenue ten. KonuuecTBo TemaoThl. Y aenbHas TEMIOEMKOCTD:
Q=cm(tz - t1)

2.9 3aKOH COXpPaHEHUs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOIO
Oananca:
Qi+Q2+..=0

2.10 |Hcmnapenue u KoHjaeHcauus. V3MeHeHHe BHYTpeHHEW SHEpruu B Mpoliecce
UCIIapeHuss M KOHJAeHcauuu. KumeHue IKUAKOCTH. YAelnbHas TeIoTa
napooOpa3oBaHMs:

m

2.11 |BiaxHOCTh BO3IyXa

2.12  |IlnaBneHue W KpucTaUTM3anus. MI3MeHeHe BHYTPEHHEH SHEPTUH TPH TUTABJICHUN
U KpUCTAJUTM3alUU. Y JielbHasl TeIUI0Ta IUIaBICHU:

m
2.13 | BHyTpeHHss SHEPTHUs CTOPaHHS TOILIMBA. Y IEbHAs TEIJIOTa CTOPAHHS TOTIIIHBA:




2.14 [Tpuntumnb! padoTs! TermoBsix Asuratenei. KI1J[ TermoBoro aeurarens

2.15 |IIpakTtuueckue pabOThHI
W3mepenne ynenpbHONW TEMIOEMKOCTH METATMYECKOrO MHJIWHAPA; KOJIUYeCTBa
TEIJIOTHI, TOTYYEHHOT'0 BOJOW KOMHATHOHN TeMnepaTypbl PUKCUPOBAHHOW MacCCHI,
B KOTOPYIO ONYIIEH HArpeThldi MMIUHAP; KOJIUYECTBA TEIUIOTHI, OTAAHHOTO
HarpeThIM IIWIMHAPOM, IOCJIE OMYCKAaHUs €0 B BOJly KOMHATHOM TEMITEpaTypHhI;
OTHOCUTEIIEHOM BJIIAYKHOCTH BO3/yXa; YACIbHOMN TEIJIOTHI IUIABJICHHUS JIbA.
HccnenoBanne W3MEHEHHS TeMIIEpaTypbl BOJBI IPU PA3IUYHBIX YCIOBHSIX;
SIBIICHUSI TETUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW U TOpSiUEH BOJIBI; Mporiecca
HCIIapeHus

2.16 |®usuyeckue SBICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE W KaIWJUISIPHBIC
SBIICHUSI B TPUPOJIC, KPUCTAILIBI B Tpupoje, uznydeHue CoNHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHKWE POCHI, TyMaHa, MHEs, CHEeTa

2.17 TexHUYECKHE yCTPONCTBA: KAMMUISIPHI, MPUMEPHI UCIOIH30BAaHUS KPHUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIepaTyphbl, TEPMOC, CUCTEMA OTOIUICHHS
JIOMOB, THTPOMETPBI, TICHXPOMETP, MapoBasi TypOWHA, JBHTaTelb BHYTPCHHETO
CropaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnekTpu3anus Ten. /[Ba Buia aIeKTPUIECKUX 3apsiI0B

3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

3.4 OnekTpuueckoe Toyie. HampspkeHHOCTh  deKkTpuyeckoro moiiss.  [lpuHiun
CYIIEPIIO3UIINH JICKTPHUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5 Hocutenu »snexrpuueckux 3apsgoB. [lelicTBUE SIEKTPUYECKOro TIOJS HA
aneKTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH

3.6 [TocTostHHBIN dMIeKTpUYECKU TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

t
3.7 DNEKTPUYECKOe COMTPOTUBIICHHE. Y ACITBbHOE IICKTPUISCKOE COTIPOTHRIICHHUE:
3.8 3akon OMa AJis y4acTKa AJIEKTPUIECKOM LeMu:




3.9 [TocnenoBarenbHOE COETUHEHNE TIPOBOAHUKOB:
li=1;U=U1+ Uz, R=R:1 +Ra.
[TapannensHo€ cOeAMHEHUE TPOBOJAHUKOB PABHOTO COIIPOTUBIICHUS:

— R,

Ur=Uz I =11+ 13 R—?.
CMer1anHble CO€AMHEHUS IPOBOAHUKOB

3.10 |PaboTa 1 MOIIHOCTB IIEKTPUUECKOTO TOKA.
A=U-1-;,P=U"1

3.11 |3akon Ixoymns-Jlenna:
Q=I1P-R-t

3.12 |OmpiT Opcrega. MarHuTHOe TMoJie MPSMOTO TPOBOJAHMKA C TOKOM. JInHUH
MarHUTHON MHIYKLIUU

3.13 |MarautHoe 1oOJ€ IOCTOSIHHOIO MarHura. B3aumopelcTBUE IOCTOSHHBIX
MarHuTOB

3.14 | lleificTBMEe MarHUTHOTO TIOJIS HAa MTPOBOIHUK C TOKOM

3.15 Omnebitel @apazes. SABnenue snekTpoMarnuTHOM uHAYKIUU. [IpaBuno Jlenna

3.16  |IIpakTuueckue paboOThI
W3mepeHne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3MCTOPA;  MOIIHOCTHU
AIIEKTPUUYECKOTO TOKA; PabOThI AMEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOLIEIO B IPOBOJHHUKE
(pe3uCTOpBI, JaMIIOUKa), OT HAPSHKEHUS HA KOHLAX MPOBOJHHUKA; 3aBUCUMOCTHU
COINPOTHUBIIEHUS OT JJIMHBI MPOBOJHUKA, IJIOUIA/IM €r0 MONEPEYHOr0 CEUEHUs U
YIEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiia AJi 3IEKTPUYECKOTO HAMpPSHKEHHS MPU MOCIIEA0BaTEIbHOM
COCIMHEHUHU IIPOBOJHUKOB; MpaBMia I CHJIBl AJIEKTPUYECKOTO TOKA IpHU
napajuieIbHOM COEIMHEHUHU IIPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 |®dusnueckue SBIECHUS B NPUPOAE: DJICKTPUYECKHE SBICHHUS B armocdepe,
3JIEKTPUYECTBO KMBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMiH, JIpeld MoyocoB,
POJIb MArHUTHOTO TIOJIST ISl )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE

3.18 |TexHuueckue yCTPOMCTBA: JIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT,
CUETUYMK  DJEKTPUYECKOH  HHEpPIUu,  DIIEKTPOOCBETHTEIbHBIE  HPUOOPBI,
HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE TPEIOXPAHUTEIH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEb MIOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSIHHOTO
TOKa

3.19 | DnexkrpomarHuTHBIE BOJHEL. [1Ikana 2eKTpOMarHuTHBIX BOJIH




3.20

JlydeBas monenb ceta. [IpsamonnHeliHOE paclipoCTpaHEHHUE CBETA

3.21 |3akon orpaxeHnus cBera. [lmockoe 3epkano

3.22 |IIpenominenue cBera. 3aKOH MPEJIOMJICHUS CBETA

3.23 | Qucnepcus cBeTa

3.24  |Jlunza. Xon nydedd B nmH3e. DOKYyCHOE paccTossHHE NWH3BL OnTHYECKas Cuia
JIMH3BL:
D=1/F

3.25 |I'nma3 kak ontuueckas cucrema. Onruueckue mpudopsl

3.26 |IIpakTuueckue paboOThHI
M3mepenue ONTHYECKOH CHIIBI coOMparomieil JHUH3bI; (HPOKYCHOTO PaCCTOSHHS
coOuparomield nUH3bI (110 CBOICTBY paBEHCTBAa pa3MEpoOB IMpeAMeTa U
n300pakeHusI, KOTJa MPEIMET PAcHoJOXKEeH B JBOHHOM (OKyce), IMOoKazaTels
MPEOMIICHUS CTEeKIIA.
HccnenoBanue CBOMCTBA N300paKCHHUS, TIOJTYICHHOTO ¢ TIOMOIIBIO COOMparoIien
JIMH3bI, U3MEHEHUSI (DOKYCHOT'O PACCTOSIHUS JIBYX CIOKEHHBIX JTMH3; 3aBUCHUMOCTH
yIiia TPEeJOMIICHUS] CBETOBOTO Jy4a OT yIja HaJeHUs Ha TpaHule "BO3AYyX -
CTEKII0"

3.27 |®usuueckue sBieHuss B mpupone: 3arMmenus Connma u JlyHbl, 1Bera Ten,
ONTHYECKHE SBJICHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MUPax)

3.28 |TexHuueckue yCTpOMCTBAa: OYKH, MEPHCKOM, (oToamnmapar, ONTHYECKHE
CBETOBO/IbI

4 KBAHTOBGIE SABJIEHUA

4.1 PanuoaktuBHOCTh. Anb(a-, 6eta-, ramma-usnyuenus. Peakiuu anbda- u Oeta-
pacmaja

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactuil. [lnanerapHas Mozens atoma

4.3 CocraB atroMHoOTO sigpa. M30TOMNbI

4.4 [Tepuox momypacmajga aTOMHBIX SAEP

4.5 SnepHble peakuy. 3aKOHbI COXPaHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEN

4.6 ®uznyeckue SBIEHUS B NPHUPOJE: €CTECTBEHHBIM pPaJMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE M3JIydYeHHE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX N3TyYCHUN Ha OPTaHNU3M YeJI0OBEKa

4.7 TexHu4eckne yCTpONCTBA: CIEKTPOCKOI, WHAWBHAYAIbHBIM JO3UMETpP, KaMepa

BI/IHBCOHa, AACPHAA SHECPTCTUKA
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