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INOACHUTEJIBHASA 3ATINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHAa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npenmera «Pu3nKa.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCSI M OpraHU3alui0 HM3yd4eHus: (U3MKA Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo (u3uMKe YUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30oBaHMUsL.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro mMaTrepualia Io rojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCJIEIOBATEIbHOCTh H3yYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
HOCKOJIbKY (pH3MuecKue 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoit reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IpeNoCTaBiseT HauOojee sICHble OOpa3ipl MPUMEHEHHs] HAy4dHOIo MeToj]a
MO3HAHUs, TO €CTh CII0C00a MOTYYEHUsI JOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBICHUS;
® OIICHUWBATh U OHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelbCTBA IS

MMOJIY4YCHH A BBIBOIOB.



[lenn wm3ydeHus (U3NKKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMpEeicHBbI B

Konuenmun npenogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX

Poccuiickoit ®enepanunu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMEBL,

yTBepKIEHHOW pemenremM Komernn MunncTtepcTBa npocBenienus Poccuiickoin ®Denepanuu

(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).

Henn usyvyenus ¢pusnkm:

npuoOpeTeHne HHTepeca M CTpeMJICHHs OO0YyYalolUXcs K HAyYHOMY H3YyUYCHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TMpPEJICTaBICHU O HAayyHOM MeETOJe TO3HaHUus U  (opMupoBaHue
M CCJIEI0BATEIbCKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KAaK pe3ysbTaTa U3yu€HUs OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

¢dopMHpOBaHUE TPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaTbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATrOTOBKA K JalbHENIIEMy O0yYEHHIO B 3TOM

HallpaBJICHUH.

JocTiwkeHne STHX 1enedl mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHust 00€CIIEUYNBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKUX,
TETIJIOBBIX, AIEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHH OMUChIBaTh U OOBSACHATH (PU3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

OCBOEHUE METO/IOB PELICHHsS] MPOCTEHIIMX pacu€THBIX 3a4ad C MCIOJIb30BaHUEM
buznyecKux Mojienei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BuUTHE yMEHHI HaOMIOJaTh TMPUPOJHBIE SIBICHUS U BBIMOJHATH  OTBITHI,
nabopaTopHble paboOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAHUS C MCIOJIb30BaHHEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHME MPHEMOB paboThl ¢ HMHpOpMaIeld (GU3MUECKOro coxep>KaHMs, BKIIOYas
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTI)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlICHMBaHHE NH(OPMALINN;

3HaKOMCTBO cO c(hepaMu npodhecCHoHANIBHON AeATENbHOCTH, CBI3aHHBIMU C (DPU3UKOI,

N COBPEMCHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX (bI/ISI/I‘-IeCKOI\/’I HayKH.



Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHUS
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 gacoB (2 vaca B

HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeueHs J1ad0paTOpHBIX paboT U ONBITOB HOCUT
PEKOMEHIATENIFHBIN XapaKTep, YUYHUTENIb JeNIaeT BBIOOP MPOBEACHUS JTaOOpPaTOPHBIX padoT u
OIIBITOB C Y4&TOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCsl, CIIUCKA IKCIIEPUMEHTAIBHBIX

3aJjaHuil, Ipe/iyaraeéMblX B paMKaxX OCHOBHOT'O I'OCYJapCTBEHHOI'0 SK3aMeHa 10 (HU3HKE.



COILEPKAHUE OBYYEHMUSA
7 KIIACC

Pa3neu 1. ®dusuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MUpa.

®usuka — Hayka o mpupoge. SIBieHus npuponbl. Ousznyeckue SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢Qusmuecknx BenuuyuH. Dusmueckue npuOOPHI
ITorpemHocTs 3MepeHuid. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka m apyrue ecrecTBEHHBbIE HAyKW HM3Yy4aloT NpUpoay. EcTecTBeHHO-Hay4HBIH
METOJl TIO3HAHMs: HaONIOJAEHHE, IIOCTAaHOBKA HAYYHOrO BOINPOCA, BBIIBMIKEHHE THIIOTE3,
SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BbsICHEHHE HaOII0gaeMoro spieHus. Onucanue Gu3nueckux
SIBJICHUH C IIOMOLIBIO MOJECIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue mpuOOPHI U MpoIenypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IM(POBHIM

pUOOpPOM.

Jlabopamopuvie pabomsl u onsimol.

1. OmpeneneHue LEHbI JeNEHUs HIKaIbl U3MEPUTEIBLHOTO pUoOpa.

H3mepenne paccTOsTHUMN.
N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

OnpeﬂeneHHe pasMEpOB MAJIbIX TEJI.

v oA W

N3mepenne TeMrepaTypbsl NpH IIOMOIIM SKMJIKOCTHOIO TEPMOMETpa M JaT4MKa
TEMIIEPaTypBl.
6. IIpoBeneHne wuccinenoBaHUsA 10 IPOBEPKE THIOTE3bl: JAJbHOCTh NOJIETA NIApHKAa,
MYLIIEHHOTO TOPU30HTAIBHO, TeM 00JIbllIe, YeM OOJIbIle BBICOTA ITYCKa.

Pa3nea 2. IleppoHavyanbHbIe CBeICHHS O CTPOCHHUH BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE
CTPOEHHE BEILECTBA.

JlBmkeHne wactull BemiecTBa. CBs3b CKOPOCTH JBHIKEHHUS YACTHI[ C TEMIIEPATypOM.
bpoyHoBckoe maBmxkenue, nup¢ysus. BzaumoneiicTBue uacTHIl BEIIECTBAa: NPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHHMs ~ BEIIECTBA: CTPOEHHME Ta30B, JKUAKOCTEM M TBEPIBIX
(KpucTaUIMUECKUX) TeN. B3auMoOCBsI3p MeXIy CBOMCTBAMH BELIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.



2.
3.

Ha6monenue quddysun.
HaOnronenne siBneHHiA, OOBSCHSIIOMIMXCS TPUTSDKEHUEM WM OTTAJKUBAHHEM YaCTHIL

BCIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1.
2.

3.

OrneHka AuaMerpa aroMa METOI0M PSJIOB (C UCTIOJIb30BaHUEM (oTorpaduii).
OnbITHI 10 HAOIOICHHUIO TETJIOBOTO PACITUPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

Paznen 3. /IBukenne u B3auMo/ieiicTBe TeJl.

Mexannueckoe qBuxkeHHe. PaBHomepHoe u HepaBHOMepHOeE JBHxkeHHe. CkopocTh. CpenHsas

CKOpPOCTH ITIpHU HEPABHOMCPHOM ABHUKCHHUMH. Pacuér IIYTH 1 BpEMCHU ABHUXKCHUA.

SIBneHue wuHepuuM. 3aKOH HHEpUUHM. BzauMopelicTBue Ten Kak IpPUYMHA H3MEHEHHUS

CKOpPOCTH ABMKCHHA TCII. Macca kak MCpa HHCPTHOCTU TCJIa. IInoTHOCTE BelIECTBA. CBs3b

IUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B CAUHULIC 00BEMa BCIICCTBA.

Cwuita kak XapaKTCPHUCTHUKA BSaHMOﬂeﬁCTBHH ten. Cuia YIIPYroCTHU U 3aKOH FYKa I/ISMepeHI/Ie

CHJIbI C IOMOIIBIO JUHAMOMETpA. SIBienue TAroreHusa U cuia TshkecTH. CHila TSKECTH Ha APyrux

wiaHerax. Bec Tema. Heecomocth. CroxeHHE CHJI, HalpaBIEHHbIX 10 OJHON IPSIMOM.

PaBnogeiictBytomas cui. Cuna TpeHusi. TpeHHe CKOJIbXKEHUS U TPEeHUe MOKos. TpeHue B Mpupoe

U TCXHUKE.
Jemoncmpayuu.
1. HaGmromeHne MeXaHHIeCKOTO JIBHKCHUS Tella.
2. HN3MmepeHne CKOPOCTH MPSMOJIUHEWMHOTO JBUKECHUS.
3. HalGmroneHue siBIEeHUS HHEPIUH.
4. HabmoneHne u3MEHEHHsI CKOPOCTH TIPU B3aMMOJICHCTBUH TeTl.
5. CpaBHeHHE MacC 10 B3aUMOJICUCTBUIO TEJ.
6. CrnoxeHue CuJl, HAaIIPABJICHHBIX 10 OJHON MPSIMOM.

Jlabopamopuvie pabomsl u onsimol.

1.

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JBWXKEHMs (IIapuka B JKUAKOCTH, MOJIENH
JIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapUKa MO HAKJIOHHOU
MJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPIOTO TeNA.

OmnbITH, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsKeHHs (Aedopmanuu) HpyKUHBI OT
IIPUJIOKEHHOMN CHJIBL.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHUJIBI TPEHHUS CKOJIBXKEHHS OT Beca Tela U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH.



Pasznen 4. /laBjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3oB.

JHaBnenue. CriocoObl YMEHBINIEHUS W YBETWYCHUS NaBiieHus. [[aBneHue raza. 3aBUCHUMOCTH

JaBJICHUS Ta3a oT o0bEMa, Temmeparypsl. [lepenada maBneHus: TBEPIBIME TEIAMH, KUIAKOCTIMUA U

razamu. 3axkoH Ilackansa. IlHeBMarwdeckue MamIMHEL 3aBUCHMOCTH JaBJICHHUA KHAKOCTH OT

rryouHsl. ['uapocratudeckuii nmapagokc. Coodmarontuecs cocypl. ['uapaBinyecKkue MexaHu3MBbl.

Atmocdepa 3emnaun u arMmocdepHoe naBiaeHue. [IpuuMHBI CyliecTBOBaHUS BO3IYUIHOU

obomoukn 3emun. OmbiT Toppuuemnu. M3mepeHue arMocepHOTO JaBlIeHHS. 3aBUCHMOCTH

aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl 11 u3mepenus armochepHoro

JaBJICHH.

JleiicTBHE >KUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX Teno. BriTankuparomas (apXxumenaoBa)

cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Jemoncmpayuu.
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3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEpaTyphl.

[lepenaua naBneHUs KUIKOCTHIO U Fa30M.

CooOmiaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

3aBUCUMOCTD BBITQJIKUBAIOLIEH CUJIbI OT 00bEMA NOrpyKEHHON YaCTH Tejla U IJIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

VYcnoBue miaBaHys TeN: IJIaBaHUE WIIN TOTPYKEHUE TE B 3aBUCUMOCTU OT COOTHOILICHUS

IJIOTHOCTEH Tena U )KUAKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1.

HccnenoBanue 3aBHCHMOCTH Beca Telda B BOJE OT 00bEMa MOTPYKEHHOW B KHUJKOCTb
4acTH TeJa.

OmnpeneneHre BBITATKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENo, MOTPYXKEHHOE B
KHUJKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, TEUCTBYIOIIEH HA TEIO B KUIKOCTH,
OT MAacCCBI TeJa.

OneITHI, IEMOHCTPUPYIOLIUE 3aBHCHUMOCTb BBITAJIIKMBAIOIIEH CHJIBI, JEHCTBYIOIEH Ha
TEJO0 B KHUJKOCTH, OT 00bEMA MOTPYKEHHOW B KHUAKOCTh YacTU Tejla U OT IUIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKM U OIpPEIEICHHE €€

IPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.



Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MexaHU3MBI: phlyar, OJO0K, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecusl phluara.
[TpumMeHeHne paBuiIa paBHOBECHS pblyara K 0JI0Ky. «3o0i0Toe npaBuio» Mexanuku. KITJ{ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas 3Heprus. [IpeBpaimenue omaHOro
BHJIa MEXAHUYECKOM SHEPTUU B IPYroi. 3aKOH COXPAHEHHUSI SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenrie pabOThl CWJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUHM Tejla IO

TOPU30HTAIILHON OBEPXHOCTH.
2. MHccnenoBanue ycioBui paBHOBECHUSA pblyara.
3. Hsmepenne KIIJl HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KUIIACC

Paznen 6. TeruioBble siBJeHHS.

OcCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO--KMHETHYECKON TEOPUU CTpOEHHUs BelecTBa. Macca u
pasMepsl atroMoB M MoJyieKyld.  OmbITBL, MOATBEPXKAAIOIIME  OCHOBHBIC  IMOJIOXKCHHS
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucramimdeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE IMOJIOKEHUUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMayuMBaHWE€ W KaNWUISIPHBIE SBIEHUA. TeIJIoBOe
paciMpeHue u cxatue.

Temneparypa. CBsi3pb TeMmmeparypbl €O CKOPOCTBHIO TEIJIOBOTO JBWKEHUS YaCTHII.
Buytpennss sneprusi. CriocoObl H3MEHEHHSI BHYTPEHHEHW SHEPTHH: TEIUIONepe1ada U COBEPILICHUE
paboTel. Buasl Teronepenaun: TemiIONpPOBOAHOCT, KOHBEKITUS, H3ITYUYCHHUE.

KonndecTtBo TermioTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1EIUIOOOMEH | TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oananca. [lmaBieHne W OTBepAEBaHUE KPUCTATTUYECKUX
BEIIECTB. YAeNbHas TeryioTa IaBiaeHus. [lapooOpa3oBanme wu KoHueHcanus. Vcmapenue.
Kunenue. VYnaenbHas Temiiora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHasl TeMJI0Ta CrOPaHHUsL.



[Ipunnuner  pabotel  TemioBbix aurareneid KIIJ[ TemmoBoro napurarens. TemsoBbie
JIBUTATENIH | 3aIUTa OKPYXKAIOIICH CPEIbI.
3aKOH COXpaHEHUs U MPEBPAILCHHs PHEPTUHU B TEIJIOBBIX IIPOLIECCaXx.
Jemoncmpayuu.
Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.
Ha6mronenue quddysun.
HabGmronenue siBeHni CMauyuBaHUsI M KAlTWJUISIPHBIX SIBJICHHH.
HaGiroieHre TemioBoro pacimpeHus Ted.
W3meHeHue naBiieHUs Ta3a Mpyu U3MEHEHUN 00bEMA U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bunpl Teronepenaun.

OxmnaxaeHue Ipy COBepIICHUH PabOThI.
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HarpeBaHHe IIpHu COBCPUICHHUHA pa6OTLI BHCIIIHUMHU CHUJIaMU.

[EEN
o

. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BELLIECTB.

[y
=

. HaOmronenue kumneuus.

[EEN
N

. HabmoieHme mocTossHCTBA TEMIIEPATyPhI IIPH TUIABJICHHH.

13. Mozenu TENJIOBLIX ABUTATEIIEN.

Jlabopamopuusie pabomot u onvimel.

1. OmbIThl 1O OOHAPYKCHUIO JICUCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUSI.

OnbITHI 0 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.

OnpeﬂeneHI/Ie HAAaBJICHUA BO3AYyXa B OaioHe miIpuna.

vk W N

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHHUS BO3AyXa OT €ro o0béMa u

HAarpeBaHus WM OXJIAKICHUS.

6. IlpoBepka THUMOTE3bl JUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTyphI.

7. HaGmioneHue uM3MEHEHHUsT BHYTPEHHEH SHEpPruu Tena B pe3yibTaTe TEIIoNnepeaayud u
paboThl BHEIITHUX CHIL.

8. HccnenoBaHue sSIBICHHS TEIJI000OMEHA MPU CMEITUBAHUY XOJIOAHOU U TOPSIUYEH BOJIBI.

9. OmnpezeneHue KOIUYECTBA TEIJIOTHI, OJYYEHHOTO BOAOM MPHU TEIII0O0OMEHE ¢ HarpeThiM
METAUTAYECKUM LIHJIHHAPOM.

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca uenapeHus.

12. OnpeneneHue OTHOCUTEIbHOM BIaXKHOCTH BO3/1yXa.

13. Onpenenenue yaeapHON TEMIOTHI IUIaBICHUS JIbJIA.



Pasznen 7. JjekTpryeckue U MATHUTHbIE SIBJICHUS.

DnekTpusanusa Tena. J[Ba poaa 3JIEKTpUUECKUX 3apsaaoB. BiauMoaencTBue 3apsKEHHBIX TEIl.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEHUCTBUS 3apsSKEHHBIX TEJI OT BEJIUYMHBI 3apsiioB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onekrpruueckoe noisie. Hampsok€HHOCTh 3nektpuyeckoro mnosst. [lpuHnun cynepnosunuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DIIEMEHTAPHBIN 35IeKTpuueckuil 3aps. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO 3apsiia.

ONEeKTpUYECKU TOK. YCJIOBHS CYyIIECTBOBaHUS 3JEKTPUUYECKOro ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckas uenb. Cuna TOkKa. OiekTpuueckoe HanpspkeHue. ComnpoTHBIEHHE
MPOBOJIHMKA. YJIEJTbHOE CONpPOTHUBJICHHE BemlecTBa. 3akoH OMma g ydacTka Ienu.
[TocnenoBarenpHOE U NapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTPH AIIEKTpHUYECKOro TOKa. 3akoH JIxoyms—Jlenna. DinekTpudeckue nenu u
NOTPEOUTENH IICKTPUIECKOM SHeprun B ObITY. KOopoTKoe 3aMbIkaHme.

[TocTostHHbIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe IoJie.
MarnuTtHoe nojie 3eMJId U €ro 3HaueHue JJs KU3HU Ha 3emse. OnbIT Dpcrena. MaroutHoe mnose
3NEKTPUUECKOTO TOKa. [I[puMeHeHune 3J1eKTpOMarHuToB B TeXHUKE. JleiicTBUE MarHUTHOTO IOJISI Ha
MIPOBOJITHUK C TOKOM. DJIEKTPOABUTATENb MMOCTOSTHHOTO TOKa. Vcrionp30BaHre dJEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  Papanes.  SBneHune  snexkTpoMarHUTHOM — MHAyKnuu. llpaBuno  JleHna.
Onexrporereparop. CrnocoObl MONyuyeHHUs DSJIEKTPUYECKOH SHEpruu. DIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU.

Jemoncmpayuu.

OnexTpusanus Tel.
JIBa posa JIEKTPUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.

SHCKTPOCTaTI/IIIeCKaﬂ UHAYKIOUS.

1
2
3
4
5. 3aKOH COXpaHEHUS DIEKTPUYECKUX 3apsI0B.
6. IIpOBOIHUKM U TUIIEKTPUKH.

7. MonenupoBaHue CWIOBBIX JINHUN 3JIEKTPUYECKOTO TOJIA.
8. HCcTOYHMKHU IIOCTOSHHOIO TOKA.

9. JlelcTBuUs IIEKTPUIECKOTO TOKA.

10. DIEKTPUIECKUI TOK B KHUIKOCTH.



11. I"'a30BbIH pa3ps.

12. MI3mepeHue cuibl TOKa aMIIEPMETPOM.

13. M3MepeHue 3IeKTpUUECKOro HapsKEHHS BOJIBTMETPOM.

14. Peocrar u Mara3us CONPOTUBIICHUM.

15. B3auMoIeliCTBHE MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHrue HEBO3MOKHOCTH Pa3AEIEHU ITOJOCOB MAarHUTA.

17. MoaenupoBaHue MArHUTHBIX MOJ€H MOCTOSHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHOe 1oJie TOKa. DJIEKTPOMAarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DyIeKTpOABUraTElb TOCTOSSHHOTO TOKA.

22. UccnenoBanue sIBJICHUS 3JEKTPOMATHUTHON UHIYKLIHH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HANPABJICHHUS MHAYKIIMIOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
25. DieKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomsl u onsimol.

OnbITHI 10 HAOTIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKYU U IUSJIEKTPUKH.
COopka u mpoBepKa padOoThI JIEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.

N3mepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHune u perynmpoBaHue HaAPSAKEHHUS.

SANE A A

HccnenoBanme 3aBUCHMOCTH CHIIBI TOKA, HJIYIETO Yepe3 PE3UCTOp, OT CONMPOTUBIICHHUS

pe3ucTOpa M HANPSIKCHHS Ha PE3UCTOPE.

7. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD AJIEKTPUIECKOTO COMPOTUBICHUS MTPOBOJHHUKA
OT €ro JJIMHBI, TJIOUIaIM TIOTIEPEYHOT0 CEUEHHUs U MaTepHuaa.

8. IlpoBepka mpaBHIa CIIOXKEHUS HAMPSIKEHU MPH MOCIEI0BATEIBHOM COEAUHEHHH JIBYX
PE3UCTOPOB.

9. Ilpomepka mpaBuia JUIsi CUIIBI TOKA MPU MapauieIbHOM COSTUHEHUHN PEe3UCTOPOB.

10. Ompenenenre paboOThI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOpP.

11. OmpeneneHrie MOIIHOCTH YJEKTPHUECKOTO TOKA, BBIICTSIEMO Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT HANpsHKCHHUS Ha
HEM.

13. Onpenenenue KI1J] narpeBarens.

14. ccnegoBaHue MarHUTHOTO B3aMMOIEHCTBHS HOCTOSIHHBIX MarHUTOB.



15. 3yyeHne MAarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB TMPU HMX OObEIUHEHUH U
pa3zieeHuN.

16. HccnenoBanue NENCTBUA dJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYLIKH C TOKOM M
Mar"uTa oT CUJIbl TOKAa U HAaIIPABJIEHUS TOKA B KaTYyIIKE.

18. M3ydeHue neiicTBUsI MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. U3mepenue KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.

21. OnpITHl 110 HUCCIIEIOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM MHAYKLHUHU: HCCIEI0BAHUE

M3MEHEHUH 3HAYCHUS U HaIpaBJICHUA UHAYKIIMOHHOI'O TOKaA.

9 KJIACC

Pazgen 8. Mexanuuyeckue siBJeHHA.

Mexanuueckoe aBmkeHue. MatepuanbHast Touka. Cuctema orcuyéra. OTHOCUTENIBHOCTD
MEXaHWYECKOT0 JBWXKECHMS. PaBHOMepHOe mpsMoiuHeiHOe nBWkeHHe. HepaBHomepHOe
npsMOJuHEHOe nBWKeHue. CpenHsas M MIHOBEHHAs CKOpPOCTh Tejla IIPU HEPaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHOyckOpeHHOE TpsiMOJIMHEHHOE ABMxkeHue. CBoOomHOe maneHue. OmbIThl
lNasanes.

PaBHOMepHOE nBHXKEHHME MO OKpYXHOCTU. Ilepmon m uactota obOpamueHus. JluneliHas u
yrioBas CKOpoCTH. LIEeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

IIepBbiii 3axkoH HprotoHa. Bropoit 3akon Herotona. Tpermit 3akoH Hprorona. IlpuHiun
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHJIa TPEHUSI CKOJIBKEHUS, CHJIa TPEHMSI TIOKOS,
IpYrue BUIbl TPEHUS.

Cuna TSOKECTHU U 3aKOH BCEMHMPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOTO MaJCHHUS.
JIBmxenue ranet Bokpyr Comnnua. [lepBas kocmudeckasi ckopocTb. HeBeCOMOCTh M neperpy3Ku.

PaBHOBecue MaTepuanbHOM TOUKH. AGCoOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tskectu.

Nmnynsc Tema. M3MeHeHne ummyinbca. VMIynbC cuibl. 3aKOH COXPAHEHHs HMMITYJIbCA.
PeaxTnBHOE ABIKEHIE.

Mexanunueckass pabota ¥ MoIIHOCTh. PaboTa cuil TsDKecTH, ynpyroctu, TpeHus. Cs3b
sHeprun u pabothl. IloTeHuManbHas >Heprus Tena, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[ToTrenumanpHass sHeprust cxkaror npyxkuHbl. KuHetnueckas sHeprus. Teopema 0 KMHETHYECKOU

SHEPTHUH. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUH.



Hemoncmpayuu.

1.
2.

S

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

HabnroneHne MexaHMYeCKOro ABMKEHHMsI TeJla OTHOCUTENIBHO PAa3HbIX TEJl OTCUETA.
CpaBHeHHE TyTe W TPAaeKTOPUI JABMKEHHS OJHOTO U TOTO K€ Tejda OTHOCHUTEIHHO
pa3HbIX TEJl OTCYETA.

W3mepenne CKOPOCTH U YCKOPEHHS MPSIMOIMHEHHOTO ABHKEHHSL.

HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOI'O ABUKEHMSL.

HaGnroneHue 1BuXeHUs Tela 110 OKPYKHOCTH.

HaOntoneHne MexaHMUYECKMX SIBJICHUH, NMPOUCXOMALIMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHCUMOCTh YCKOPEHHS TeJa OT MacChl Tejla U ICHCTBYIOLICH Ha HETO CHJIBL.
HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJICHCTBUY TE.

M3meHeHMe Beca Tesla Ipy YCKOPEHHOM JIBUYKCHHH.

Ilepenaua umiysbca npu B3aMMOAEHCTBUH TeJl.

[IpeoOpa3oBanust SHEPTUH NP B3AUMOICHCTBHUH Tell.

CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECUCTBUU.

HabmtoneHne peakTUBHOTO IBUYKEHMSL.

CoxpaHeHue MEXaHU4YEeCKOH HEPrHH IIPU CBOOOTHOM Ma/ICHHUH.

CoxpaHeHHe MEXaHUYEeCKOM OHCPI'uU IIpU ABUIKCHUU TCJIA IO/ JeUCTBUEM IIPY>XXUHBI.

Jlabopamopuvie pabomsl u onvimel.

1.

KoncTpyupoBanue TpakTta uisi pa3roHa M JAJIbHEHIIEr0 PABHOMEPHOIO JIBUKEHHS
mapuKa UJn TCIICKKU.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUs Opycka WM ABWKEHHS IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre YCKOpPEHHsl Tela IpPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM INPH PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

ITpoBepka rUMOTE3bI: €CIIM MPH PAaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayallbHOW CKOPOCTH
IIYTH OTHOCATCA KaK psa HEYETHRIX YUCCII, TO COOTBETCTBYIOIIHEC IMPOMECIKYTKH BPEMCHU
OIMHAKOBBI.

UccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSI.

Onpenenenne kodpduueHTa TPEHUS CKOJIbKEHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.



9. Ompegnenenue pabOTHl CUJIBI TPEHHS TPU PABHOMEPHOM JBI)KEHUU Tela IO
TOPU30HTAIILHOU MOBEPXHOCTH.

10. Onpenenenue pabOTBHl CHIIBI YIPYrOCTH MpH TOABEME TIpy3a C HCHIOIB30BAaHHEM
HENOJIBUYKHOT'O U MOABUKHOTO OJIOKOB.

11. 3y4yeHune 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

Konebarenbnoe aBmkeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJICOAHWIA: IMEpPUOJl, 4YacToTa,
amIMTyna.  MareMaTHYecKuii W IPYKUMHHBIM MadATHMKU. [IpeBpamienue »sHeprum 1npu
KoJIe0aTenbHOM JIBUKECHUH.

3aryxawomue konebaHus. BoinyxkneHHsle konebanus. Pe3onanc. MexaHuueckue BOJHBI.
CBoiicTBa MexaHn4yecKuX BOJIH. [IposionbHbIE U MOnepeuHble BOJIHBI. [[11MHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHMueCcKHe BOJIHbBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. I'poMKOCTB 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK u yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.

PacrnipocTpanenre npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HabmroneHne 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

SANE L

AKyCTHYECKHI pE30HaHC.

Jlabopamopuwvie pabomol u onvimol.

1. OmpeneneHue 4acTOThl U IEpUOAA KOJeOaHUN MaTEMAaTUYECKOT0 MasiTHUKA.

2. OrmpeneneHue 4acTOThI U EpHOa KOJeOaHUN MPYKMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTHM IepHOJa KoyieOaHMM IMOABEIIEHHOIO K HUTU Tpy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH MEpUOJia KOleOaHMH TNMPYKUHHOTO MasTHHKAa OT MAacchbl

rpysa.

5. IlpoBepka HE3aBUCHMOCTH NepHoja KoneOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOJa KONeOaHUH MPYKUHHOTO MasTHUKA
OT Macchl I'py3a 1 )KECTKOCTH MPY>KUHBI.

7. W3MmepeHune ycKOpeHUs! CBOOOAHOTO MaJJCHHUS.

Pa3nea 10. D1eKTpOMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE IMOJie. DIEKTPOMAarHUTHBIE BOTHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.

IIkama OJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H.



DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.
Paznen 11. CBeToBbI€ IBJICHUS.
JlyueBas mopnenb cBera. Mcrounuwku cBera. [IpsmosiMHENHOE pacpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomiieHusi cBera. [lonHOe BHyTpeHHee OTpa)KeHHE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon mydeit B muH3e. Ontudeckas cuctema oToanmapara, MUKPOCKOIIa B TeJIECKOTA.
I'ma3 kak onruueckas cucreMa. biM30pyKoCTh U JaabHO30PKOCTb.
Pasnoxxenue Genoro cera B cnekTp. OnbiTel HetoToHA. ClloK€HHE CNIEKTPATbHBIX I[BETOB.
Jlucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

HpeHOMHeHI/Ie CBCTA.

1

2

3

4

5. OnTuyeckuid CBETOBOJ.

6. Xox myueil B coOMparolel JINH3e.

7. Xopn mydel B pacCEUBAIOLIEH JIMH3E.

8. TlonydyeHue n300pa>keHUI C TOMOIIBIO JIMH3.

9. Ilpunnun aevictBus (oToamnmapara, MUKPOCKOIA U TETIECKOTA.

10. Mopens riasa.

11. Pa3noxxeHue 6enoro cBeta B CIEKTp.

12. [lonydeHue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomol u onsimol.

1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKeHHUs! CBETOBOTO JIy4a OT yrila MaJeHusl.

2. UM3yueHwue xapaKTepUCTUK U300paKeHHsI MPEAMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTU yIjla MPEIOMIIEHUS CBETOBOIO Jiyda OT yIJia MaJeHUs Ha
IpaHuIEe «BO3TyX—CTEKIIO».

4. TlomyueHue n300paKEHHUI ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

5. OmpeneneHue POKYCHOTO PACCTOSHUS U ONITUYECKOU CHIIBI COOUPAIOIICH JTHMH3BL.



6. OmbITHI IO Pa3’I0XKEHUIO OEJI0ro CBETa B CHEKTP.
7. OmnbIThl MO BOCHPHUATHIO LIBETa IMPEAMETOB IMPU HX HAOIIOIEHUU dYepe3 IBETOBHIE
(UITBTPBI.

Pa3znen 12. KBanToBble siBJIEHUS.

OmnbiTel Pesepdopna u mmanerapuas moziens aroma. Mogens atoma bopa. Mcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThL. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnas Mogxens aromHoro sapa. HM3orombel. PanuoaktuBHble mnpeBpamieHusa. llepuon
IoJtypacmnaaa aTOMHBIX siIep.

SAnepHble peakuuH. 3aKOHBI COXPAHEHHUs 3apsS0BOTO U MAacCOBOTO YHUCEN. DHEPrusl CBA3M
aTOMHBIX sifep. CBsA3b Macchl U SHepruu. Peaknuu cunTe3a u aeneHus saep. McTouHukU sHEpruu
ConHua u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsbl U3J1y4eHHS U HOTJIOLIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.

CrnexTp Bomopo/ia.

Habmronenue TpexoB B kamepe Buibcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

SANE AN R

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopmuwvie pabomol u onvimol.

1. HabunrozeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TYYECHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIUM YACTHIBI 1O TOPMO3HOMY NyTH (1O

¢dotorpadusam).

3. H3mepeHue painoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-000011IA0 LN MOLYIb.

[ToBTOpHTENBHO--0000AIOIINI MOJTYJIb MPETHA3HAYEH JIJIsi CUCTEMAaTHU3alluid U 0000IIeHUs
MIPEIMETHOTO COJIEP’KaHUS U OIbITa AESITEIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢u3uKy, a TaKKe U MOJATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy MO (u3mke s
o0yyJaromuxcs, BEIOPaBIINX 3TOT y4eOHBIH MpeaMeT.

[Ipn n3yueHun JAaHHOTO MOAYJS Pealu3yrOTCsl U CUCTEMATU3UPYIOTCS BUABI 1€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUnBaETCs JOCTUKEHUE PEIMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX
pe3yabTaToB oOyueHHs, (OPMHPYETCSl €CTECTBEHHOHAy4YHas TI'PAaMOTHOCTh: OCBOEHHE HAy4YHBIX

METOJIOB HCCICIOBaHMS SBJICHUM npupoabsl W TCXHUKH, OBJIAACHUC YMCHUSIMU OOBSICHSTH



(bu3nueckre SBIEHUS, IPUMEHSS MOJIyYeHHbIC 3HAHUSI, pelIaTh 3a/1a4k, B TOM YHCJIe Ka4YeCTBEHHbIE
U KCIEPUMEHTAJIbHBIE.
[IpyHIMIMATBHO NEATENbHOCTHBIM XapaKTep JAHHOIO pas3jeiia peaau3yercsd 3a CuéT Toro,
4TO 00y4Jarolrecs BHIIMOIHAIOT 33JaHNs, B KOTOPBIX UM IPEAJIaraeTcst:
Ha OCHOBE IOJIYYEHHBIX 3HAHUU PACIIO3HABATh U HAYYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpY>Karollel Mpupo/ie U MOBCETHEBHOM KU3HU;
WCIOJIb30BAaTh HAYYHBIE METOJbl HCCICAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHUCIE IS
IIPOBEPKHU I'MIIOTE3 U MOJIYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHST, HaydHble OCHOBBI HauOoJiee BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTUUYECKOrO HCIOJIb30BAHMS PA3IMYHBIX MCTOYHUKOB SHEPIrUU HA OCHOBE 3aKOHA

MMpEeBpalIiCHUA U COXpPaHCHU BCCX U3BCCTHBIX BUJAOB S9HCPTHUHU.

IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INTPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLHIET'O OBPA3OBAHUSA
W3yuenune Gpu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HANIPABICHO HA JIOCTHIKCHUE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX 06p330BaT€J'H)HBIX PE3YyIbTATOB.
B pesymbrare wusydueHus (QUIMKH Ha YpOBHE OCHOBHOTO OOIIEr0o 0O0Opa3oBaHHS Y
oOyyarorerocst 0yyT cOpMHUPOBAHBI CICIYIONIUE TUUHOCTHBIC PE3YJIbTAThl B YACTH:

L4 1) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

® — MpOSIBIEHHE HMHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (hU3HUecKOil
HayKH;
® — [IEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOIro U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® — IOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJI€HUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHX
npo0JeM, CBA3aHHBIX ¢ MPAKTUYECKUM PUMEHEHHUEM JIOCTHKEHUH (DU3UKH;

® — OCO3HaHHUE BaXXHOCTH MOPAIbHO--3TUYECKUX IPHUHIIUIIOB B ACSITEIBHOCTH YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHUS:

® — BOCIPHUATHE ICTETUYECKUX KAueCTB (U3UUECKOM Hayku: €€ TapMOHHYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O IO3HAHMSA:

® — OCO3HaHUE IIEHHOCTU (PU3MYECKOH HAyKH KaK MOIIHOI'O MHCTPYMEHTa IO3HaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENIIIEN COCTABIISIFONIEN KYJIbTYPHI,

® — pa3BUTHE HAYYHOMU JIF0O03HATEIBLHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AEATENBHOCTH;

e 5) ¢popMupoBaHus KYJAbTYPbI 310POBbSl H IMOLIHMOHAJIBHOIO 0JIATONOIYYHS:



® — OCO3HaHHE LIEHHOCTH 0Ee30MacHOr0 o0pa3a JKU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOKHOCTH TPaBUJI 0€30MMaCHOTO TOBEACHHS Ha TPAHCIOPTE, HA JOPOrax, ¢ JJIEKTPHUUYECCKUM U
TEIJIOBBIM 000PYZI0BAaHUEM B JOMAIIIHUX YCIOBHUSX;

e — chopMHPOBAHHOCTH HaBBbIKA PEIICKCUH, IPU3HAHUE CBOETO IPaBa Ha OMIMOKY U TAKOTO KE
mpaBa y Ipyroro 4ejioBeKa;

e 06) TPyIOBOI0 BOCIIUTAHMS:

® — AKTUBHOC YYacTHE B PEIICHUM MPAKTHYECKHUX 3aJad (B paMKaX CEeMbU, 00pa30BaTEIBHOM
OpraHu3aIy, TOPoJia, Kpast) TEXHOJIOTHYECKON U COIMaIbHOM HAIPABJICHHOCTH, TPEOYIOINX B
TOM YHUCIIe U QU3HUECKUX 3HAHMIA,

® — UHTEpEC K MPAKTHYECKOMY M3YUYCHHIO TPodeccHii, CBA3aHHBIX C (U3HKOM;

e 7)3KO0JIOTHYECKOT0 BOCITUTAHHUSA:

e — OpHEHTalusg Ha TNpPUMEHCHHE (U3NYECKMX 3HAHMK JUIS pelieHus 3amad B 00JacTu
OKpYKarollel cpeibl, INIAHUPOBAHUSI TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBUHN IS
OKpYKarollEeH Cpeibl;

® — OCO3HaHHE MNI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelIeHus;

e §8) ajanTanyMu K M3MEHSIOUIUMCS YCJIOBUAM COUMATbHOM M NPUPOJAHOM Cpeabl:

® — OTPEOHOCTH BO B3aMMOJICUCTBUU IPHU BBITOTHEHUU UCCICAOBAHUIN U MPOEKTOB (PU3HUCCKOM
HAINPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

® — IOBBIIIEHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHMH HOBBIX 3HAHUM, B TOM 4YHCIie (HOPMYIUPOBATH UJIEH, TIOHSTHS,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSX;

e — oco3HaHHe JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00macTu pU3mKu;

® — MJIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (DM3MUECKUX 3HAHUM;

e — CTpeMJICHHE aHAIM3UPOBATh U BBHISBISATH B3aMMOCBS3H MPHUPOIBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHCJIE C UCTIOIh30BAaHUEM (PU3NUECKUX 3HAHUN;

e — OlEHKa CBOMX JCUCTBUH € YYETOM BIMSHUA Ha OKPYKAIOIIYI0 Cpely, BO3MOMHBIX

rI100aIbLHBIX TTOCIIEACTBHM.

METAINIPEJMETHBIE PE3YJIbTATDI
B pesynbrare ocBoeHMs TporpamMMsbl 1o (M3HKE Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs
y oOyvaromerocs OyayT chOpMUPOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl, BKJIIOYAIONINE
MO3HABATENbHBIE YHUBEpCAIbHBIE YyUeOHBIE JACUCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIE

yueOHbIe JIeCTBUS, PETyJIATUBHBIE YHUBEPCAIbHbIE yueOHbIE AeHCTBUS.



ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MIPU3HAKUA O0BEKTOB (SIBJICHHN );
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMKI, OCHOBAHUS JJIsi 000OIIEHHS U
CpaBHEHUSI,

BBISIBIISITh 3aKOHOMEPHOCTH W TMPOTUBOPEYUS B pacCMaTpUBaeMbIX (akTax, NaHHBIX U
HAOJIOICHUSX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM;

BBISIBIIAT  [IPUYUHHO--CJICJICTBCHHBIC CBSI3U TPH HM3YyYCHUH (QHU3UYECKUX SBICHUH U
MPOIIECCOB, [IEJIaTh BBIBOJBI C HCIOJb30BAaHHEM JCAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBSA3SIX (PU3UUECKUX BEITHMYUH;
CaMOCTOSITENILHO BBHIOMpATh CIOCOO perieHust yueOHoW ¢u3ndeckoil 3amaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEUICHHs, BBHIOOpP Hamboyiee TMOAXOIAIIEIO C  y4ETOM

CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaTelbLCKHue AeiCTBHA .

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHHUS;

MIPOBOJIUTH MO CAMOCTOSITENIFHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3MUECKUI
HKCHEPUMEHT, HEOOJIbIIIOE UCCIe0BaHHE (PU3UUYECKOTO SIBICHUS;

OLICHMBATh HAa NPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpMalMIO, MOJYYECHHYIO B XOJ€
HCCIIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBATH 0O0OIIEHNS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUs, OMbITA, UCCIIEI0BAHMS;

MIPOTHO3UPOBaTh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKKe

BBIIBUT'ATh IIPCATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pa6ora ¢ undopmanmueii:

NPUMEHATh PA3JIMYHbIE METO/bl, MHCTPYMEHTBI M 3alpochl NIpU TOHCKe U 0TOOpe
nH(}OpMaLIMY WIN JaHHBIX C YUETOM IPEAIOKEeHHON yueOHO! (u3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBAaTh M HUHTEPIPETHPOBATH HH(GOPMALMIO PA3THUHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMaJbHYIO (OpMy MpeicTaBieHUs] HHGOpMAIMM U
WUTIOCTPUPOBATh pelIaeMble 3a/aydl HECJIOXKHBIMM CXEMaMM, JAuarpaMMaMiy, HWHOU

rpaduKoi U X KOMOMHALIUSMHU.

KoMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUSA:



B X071e 00Cy»KIeHus1 ydeOHOro MaTepHraa, pe3yabTaToB JabopaTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIMPOCHI IO CYIECTBY 00CYKIaeMOI TeMBbl M BBICKA3bIBAaTh UIEH, HAIICIICHHBIE
Ha pelIeHUe 3aJaul U MMoep)KaHue 0JIaroKeaaTeIbHOCTH OOIICHHS;

COINOCTABJIATh CBOM CYXIEHHS C CYXKICHHSIMH JpPYrMX YYacTHHUKOB JHUAaJIora,
OOHapY>KUBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATH  PE3YJIbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OMbITA
(9KCHIeprMEHTa, HCCIICI0BAHUS, TPOCKTA);

MOHMMATh U HCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W UHAWBUAYAIbHOW pabOTHI MpH
pELICHNN KOHKPETHOH (PU3NIECKON MpoOIeMBl;

NPUHUMATh 1EJIA COBMECTHOH JeSTENbHOCTH, OpPIraHW30BBIBATH JEHCTBHS IO €&
TOCTHKEHUIO: PaCIpPEneNsiTh POJIH, OOCYKAaTh MPOLECCHl U Pe3yabTaThl COBMECTHOMN
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBINIOJIHATH CBOKO 4YacTh pabOThI, JOCTHras KadyeCTBEHHOTO pe3ylibTaTra I0 CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTHUMHU WICHAMU KOMAHIbI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa B OOIIUII MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO

c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranuzanmusi:

BBISIBJIATh MPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CUTYAlMsX, TPEOYIOUUX A peIIeHUs
(bu3NYecKrX 3HAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0JaX MPHUHATHUS pelleHud (MHIUBUAYAIbHOE,
MIPUHSATHE PEILIEHUs B TpyIINe, IPUHATHE PEIIEHUI Tpynoi);

CaMOCTOSITEJIbHO COCTaBJIATh QJTOPUTM pelieHus] (U3nueckod 3agayd WM IJIaHa
UCCIICIOBAaHMUsSI C YYETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh IIPEAIaracMble BAPUAHTHI PELLICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTp()JIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb aJICKBATHYIO OICHKY CUTYyalluu U NIpCjiaraTh IiaH ec HU3MCHCHMUAA,
OOBACHATH IPUYUHBI JOCTUKCHUA (HCHOCTI/I)KCHI/IS[) PE3YIBTATOB ACATCIBHOCTH, OaBaTb

OLIEHKY MTPUOOPETEHHOMY OIBITY;



BHOCHUTH KOPPEKTUBHI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS (PU3UYECKOTO
WCCIICIOBAaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIMXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIU U YCIOBUSM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM JUCKYCCHH Ha HAayYHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABATh CBOE IMpaBO Ha OWMOKY MNpH peHmIeHWH (U3NYECKUX 33434 WU B

YTBEPKACHHUAX HAa HAYYHBIC TEMbI U TaKOC K€ IIPaBO APYToro.

HNPEIMETHBIE PE3YJIBbTATbBI

K KOHLY O6y‘ICHI/I${ B 7 KJacce MNPpEAMETHBIC PE3YJIbTATHI Ha 0a30BOM YPOBHE IOOJIKHBI

OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

UCIOJb30BaTh MOHATUS: (U3MYECKHE U  XMMUYECKME SBICHMs, HaON0JIeHHe,
OKCHEPUMEHT, MOJEJb, THIOTe3a, €AWHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMS BeliecTBa (TBEpAOE, KHMIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBI)KEHUE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  IPSIMOJMHEHHOE),  TPaeKTOpHus,
paBHOAEWCTBYyOmAas cuia, JAepopmauus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOMIAroNIeCs COCY/IbI;

pasnuyath sBiaeHUs (IuQQy3us, TEIIOBOe ABMKEHHE YacCTHUIl BELIECTBA, PaBHOMEPHOE
IBIDKEHUE, HEPAaBHOMEpPHOE [BW)KCHHE, HHEPIHS, B3aMMOJICHCTBHE TeJ, paBHOBECHE
TBEPIBIX TeJ C 3aKPEIIEHHON OChIO BpAIlleHUs, Tepeiavya JaBIeHUsT TBEPIBIMU TEIaMH,
KHUJIKOCTSIMH M Tra3zamH, artMoc(epHoe MaBlieHHe, IJaBaHWE TeJ, MpeBpaIleHUs
MEXaHUYECKOM 3HEPruM) Mo OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUN B OKpYKAIOIIEM MHUpE, B
TOM Yuclie (PU3WYECKHE SIBICHUS B TPHPOJE: NPUMEPHI JBIKEHHS C Pa3IHIHBIMU
CKOPOCTSIMH B JKUBOW M HEIKUBOU MIPUPOJIE, ACUCTBUE CHUIIBI TPEHUS B IPUPOE U TEXHHKE,
BIIMSIHME aTMOC(HEPHOro JaBJCHUs Ha KHBOW OpPraHu3M, IUIaBaHUE PbIO, phIYard B Tele
YeJoBeKa, MPHU HSTOM MEPEeBOJUTH IMPAKTHUECKYIO 3aJady B Yy4eOHYyI0, BBIICTATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NYECKUX SBICHUII;

OIMCHIBATh M3YyUYCHHbIE CBOMCTBA TeN U (pu3Mueckue sBICHUS, UCHOJB3Yys (pusnueckue
BeMYMHBI (Macca, O0BEM, TUIOTHOCTH BEIMIECTBA, BpEMS, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, MaBieHne (TBEPIOTO
TeJNa, JXUAKOCTH, Ta3a), BRITAIKHBAIOIIAS CUJIa, MEXaHUYecKast paboTa, MOLTHOCTb, TIEHO

CHUJIbI, MOMCHT CHIJIBI, KOB(p(I)I/ILII/ICHT MOJIE3HOI'O JCHCTBUSA MEXaHU3MOB, KHHETHYCCKAsA U



MOTEHIIMAJIbHAs SHEPrus), MPU OMUCAHUM MPaBWIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUECHUS M €IUHULbI (U3NYECKUX BEIUYUH, HAXOAUTH
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYMHY C JPYTMMHU BEJIMYMHAMM,
CTPOUTH TPaPUKH N3YYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapaKTepu30BaTh CBOIMCTBA Tell, GU3NUECKUE SBJICHUS U MPOIECCHI, UCTIONB3Ys MpaBHUIIa
CJIOXeHUs cui (BI0JIb OJHOW mpsiMoif), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena,
MIpaBWJIO paBHOBeCH pbluara (010Ka), «30JI0TOE NMPaBUIIO» MEXaHUKH, 3aKOH COXPAHECHUS
MEXaHUYECKON SHEepruu, MpU STOM JaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

OO0BSACHATH (PU3MUECKHE SBJICHHUS, IPOLECCHl U CBOMCTBA Tell, B TOM YMCJIE U B KOHTEKCTE
CUTYyallull IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO--CIICJICTBEHHbIE
CBSI3U, CTPOUTH OOBSACHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ OMOpPOW Ha 1—2 M3Yy4EeHHBIX
CBOICTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHA HIJIK 3aKOHOMEPHOCTH;

pemarh pacy€THble 3agauyd B 1—2 JICHCTBHS, UCIONB3YyS 3aKOHBI W (POPMYIIBL,
CBsI3bIBatONME (PU3UYECKUE BEIMYUHBI: HA OCHOBE aHAllM3a YCIIOBHUS 3aJ]a4M 3alHChIBATh
KpaTKoe YCIIOBHE, IOJCTaBIATh (DU3MYECKHE BEIWYMHBI B (HOPMYJBl M IPOBOAUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JAHHbIE, HEOOXOAUMBIE JUIsl PELLIEHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTh MOTYyYeHHON (PU3UUECKOI BETUYUHBL;

pacrno3HaBaTh po0IeMbl, KOTOPbIE MOKHO PELIUThH IPU MOMOIIU (HU3UUECKUX METOJIOB, B
ONHCAaHUM MCCIEOBAHUS BBLACIATH MPOBEpPsAEMOE MPENNojokKeHHe (THIoTe3y),
pa3nuyaTh M MHTEPIPETUPOBATH IMOTYYCHHBIH pe3ylnbTaT, HaXOAWTh OMIMOKH B XOJe
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 PE3yNIbTaTaM;

MIPOBOAMTH OMBITHI IO HAOMIOIEHUIO (PU3NYECKUX SBICHUIN WK (PU3HUECKUX CBOMCTB Te:
dbopMynupoBaTh  MpOBEpsAEMbIE  MPEANOIOKEHHUs,  cOOMpaTh  YCTAHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOADL;
BBINIOJIHATH TPSIMbIE U3MEPEHMsI PACCTOSHUS, BPEMEHHU, MaccChl Tena, 00bEMa, CHIIbI U
TEMIIEPATypbl C MCIOIb30BAaHUEM AHAJOTOBBIX M LHUQPPOBBIX NPHUOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB C YUETOM 3aJJaHHOM aOCONMIOTHOM MOTrPENTHOCTH U3MEPEHUH;
MPOBOJIUTH HCCJICIOBAHWE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEITWYUHBI OT JPYrol C
WCIOJIb30BaHUEM TIPSMBIX U3MEPEHHH (3aBUCHMOCTH TYTH PAaBHOMEPHO JBIIKYILErOCs
Tela OT BPEMEHHU JBUKEHMs Tella, CHJIBI TPEHHUS CKOJBXKEHHsI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM T W HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOMIAIN
CONMPUKOCHOBEHUSI TE€J, CHJIbI YINPYTrOCTH OT YJJUHEHUS NPYXKUHBI, BbITAJIKUBAIOLIEH
CHJIBI OT 00BbEMA MOTPYKEHHON YaCTH TeJa U OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH

OT IIJIOTHOCTH TE€Ja, OT I‘J'I}/6I/IHBI, Ha KOTOPYIO IOTPY’KCHO TECJIO, yCJ'IOBI/Iﬁ IJ1aBaHus TECI,



YCIIOBUI paBHOBECHsI pbluara M OJOKOB), y4acTBOBaTh B IUIAHHUPOBAHHH YYEOHOTO
WCCIIEIOBaHMsI, COOMPATh YCTAaHOBKY W BBINOJIHATH U3MEPEHHSI, CICIYys MPEIIOKCHHOMY
I1any, (PUKCUPOBATh PE3yJbTAThl MOJYYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIUYUH B
BUJIC TMPEUIOKEHHBIX Tabmul © rpaduKoB, JelaThb BBIBOJABI 10 pe3yjbTaTaM
UCCIIC/IOBaHHS,

MPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA
KHUIKOCTH W TBEPIOTrO Tejla, CWIa TPEHUS CKOJBKCHHsS, JaBJICHUE BO3/AYyXa,
BBITAJIKUBAIOIIAS CUJIA, ICHCTBYIONIAS HA TIOTPYKEHHOE B JKUIKOCTh TEJIO, KOAPPHUIIMESHT
MOJIE3HOTO JICUCTBHS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEITOKEHHON MHCTPYKIMH: TPU
BBIMIOJIHEHUH W3MEPEHUH coOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH
3HAYCHUE NCKOMOW BEITMYMHBI;

coOmoaTh TpaBHja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢ 1mabopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOMLIAIOIINECS COCYbI, 0ApOMETp, phlyar, MOABMKHBIA U HETIOABHIKHBIN
OJI0K, HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI JCHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYCCKUX YCTPOUCTB
C OMopoW Ha WX OMHCaHUS (B TOM YHUCIE: MOJIIMITHUKH, YCTPOMCTBO BOJOINPOBOJA,
THIIPABIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, TIOPIIHEBOH HACOC, apeoMerp),
UCMOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SABICHMM M HEOOXOJMMble (QHU3UUECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMeEphl  (HaXOOUTh HWHPOPMALKIO O MpPHUMEpax) MNPaKTUYECKOro
UCMOJb30BaHUS (PU3MUECKMX 3HAHUH B IOBCEJHEBHOM KHU3HM I oOecredeHus
0e30MacHOCTH Mpu O0OpalleHHd ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHS 37I0POBbsI M COOJIIOJICHUSI HOPM DKOJIOTHUECKOTO TIOBEJCHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBIISITh OTOOpP HWCTOYHHMKOB HH(popMmamuu B VHTepHETE B COOTBETCTBHUU C
3aJJaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3NIUYHBIX MCTOYHUKOB BBIIENATH MH(OpMAINIO, KOTOpas SBISETCS MPOTHBOPEUYMBON
WJTU MOKET OBITh HEIOCTOBEPHOMT;

UCIOJIb30BaTh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HayYHO--TIOMYJISIPHYIO JINTEPATypy
(U3NIECKOTO COJepKAHUS, CIIPABOYHBIC MaTEpUANbl, pecypchl ceTn MHTepHeT, BiIaaeTh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIMM U3  OJHOM

3HAKOBOW CUCTEMBI B IPYTYIO;



co3llaBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE W YCTHBIE COOOINEHUS HAa OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAIMU (PU3HUECKOTO COAEP)KaHUSA, B TOM YHUCIE MyOJIUYHO IenaTh
KpaTKue COOOLICHUS O pe3ysbTaTaXx MPOEKTOB WM YYEOHBIX HCCIICTOBAHUM, IPU STOM
rPaMOTHO  WCIIOJIb30BATh  M3YYCHHBIH NOHATHHHBIM  ammapar Kypca  (usmkwy,
COIIPOBOKAAThH BHICTYIIJICHHE NIPE3CHTAINEH;

IPU BBINOJIHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHMUN pacHpeneiiaTh 00sS3aHHOCTH B
IpyIIe B COOTBETCTBHU C IOCTABICHHBIMH 33Ja4aMHM, CICIUTHh 32 BBIMOJIHEHUEM IUIaHA
NEWCTBHH, a/JeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIQJA B JAEATEIBHOCTH TPYIIIHI,

BBICTPAWBATb KOMMYHUKATUBHOC B3aHMOﬂCﬁCTBHC, YUYUTBIBasE MHCHUC OKPYKarOUIUX.

K konmy obOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

WCIOJIb30BaTh TMOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE [B)KEHHE aTOMOB U
MOJICKYJI, arperaTtHbleé COCTOSIHHSI BEIIECTBAa, KPUCTAJUIMYECKHEe W aMop(dHbIe Tea,
HACBIIEHHBIA M HEHACHIIICHHBIN Map, BIAXKHOCTbh BO3AyXa, TeMIlepaTypa, BHYTPEHHSs
SHEpPrusi, TEIUIOBOW [BUTATENb, DJIEMEHTAPHBIN SIEKTPUYECKUM 3apsll, dJIEKTPUUECKOe
0JIe, TPOBOIHUKH M JMAIEKTPUKH, TIOCTOSHHBIN SJIEKTPUIECKUHN TOK, MArHUTHOE TIOJIC;
pasnuyath SIBICHUSA (TEIUIOBOE pacIIUpEeHHe M C)KaTuhe, TeIulonepenaya, TEerIoBoe
paBHOBECHE, CMAUMBaHUE, KaMJUISIPHBIC SBJICHUS, UCTIAPEHHE, KOHICHCAIINS, TUIaBJICHHE,
KpucTayum3anus  (OTBEpJeBaHME), KHUIICHHWE, TeIulonepenada (TeIUIONMPOBOAHOCTD,
KOHBEKIUS, M3JIyuyeHHe), HJIEKTpH3alMs TeJl, B3auMoOJeHcTBUE 3apsioB, ACUCTBUS
JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCWCTBHE MAarHuTOB, JeicTBHE
MarHUTHOTO TIOJSI HA TIPOBOJAHUK C TOKOM, AJIEKTPOMArHUTHAsE MHAYKIUS) 10 OTIMCAHUIO
MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPHPYIOUINX JaHHOE (PU3NUIECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE WU3YYEHHBIX (PU3MUECKUX SIBJICHWH B OKpYKAIOIIEM MHUpE, B
TOM uuclie (PU3NYECKHe SIBICHUS B IPUPO/JIe: TOBEPXHOCTHOE HATSHDKEHUE M KalMUISIpHbIE
SBJICHUS B IPUPOJE, KPUCTAIUIBI B MpHpoae, u3nyuyeHne ColiHla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETra, JJEKTPUUYECKHUE SIBIICHUS B
aTMocdepe, DIIEKTPUUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE TMoJie 3eMid, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JUIS KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, NPH 3TOM
NEPEeBOIUTh TPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIACHSATH CYIIECTBEHHBIE CBOWMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUIA;

OIMCHIBATh M3YyYCHHbIE CBOMCTBA TeN U (pu3Myeckue sBICHUS, UCHOJB3Yys (pusnueckue
BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSS DSHEPrHs, KOJMYECTBO TEIUIOTHI, YyJeNbHas

TEMI0EMKOCTD BCIICCTBA, yYacibHad  TCIJIOTa  IIJIABJICHHA, YACIbHasd  TEIJIOTa



nmapooOpa3oBaHus, yJedbHAs TEIJIOTa CrOpaHus TOIUIMBA, KOI(PHUIIMEHT TOJIE3HOTO
NEHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENbHAs BIAXKHOCTb BO3[yXa, JSJIEKTPUYECKUN
3apsijl, CHJIa TOKa, DJIEKTPHUECKOE HAIPsDKEHHE, CONPOTUBIICHUE MPOBOJHHKA, YACTbHOE
COIIPOTHBIIEHUE BEIIECTBA, pad0Ta M MOIIHOCThH 3JIEKTPUYECKOTO TOKA), MPU OMHCAHUHU
MPaBWJIbHO TPAaKTOBaTh (U3WYECKUN CMBICI HCIOJBb3YyEMbIX BEJIUMYMH, 0003HAUYECHUS U
eIUHULBI (U3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOUINE JAHHYIO
(¢u3NYeCKyl0 BEIMYMHY C JPYTUMH BEIMYUMHAMHU, CTPOUTH TpapUKU H3YHYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUS U MPOILECCHI, UCTIONb3Ysl OCHOBHBIC
MIOJIOKEHHUST MOJICKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHS BEIIECTBA, MPUHIIHII
CYIIEPIO3UIINH TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsjaa, 3akoH Oma
JUIS y4acTKa Lemnu, 3akoH J[xoyns—JIeHia, 3aKkoH COXpaHeHUs YHEPTUU, IPU ITOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €70 MaTEMATHIECKOE BHIPAKCHHE;
OO0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE CUTYaIlUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa: BBIBIATh NMPUYHMHHO-CIIEJCTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYeCcKUX I1aroB ¢ ONOpoi Ha 1—2 M3yueHHBIX CBOMCTBA
(bu3MYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemarh pacy€THble 3agauyd B 2-3 JICHCTBHS, UCIONB3YS 3aKOHBI W (POPMYIIBL,
CBsI3bIBaIOIME (PU3UYECKUE BEJIMYUHBI: HA OCHOBE aHAllM3a YCIIOBUS 3aJ]a4M 3alHChIBATh
KpaTKO€ YCJOBHE, BBIABISATH HENOCTATOK JAaHHBIX IS DPEIICHUs 3a]add, BBIOMPAThH
3aKOHBI ¥ (DOPMYJIBI, HEOOXOIMMBIE [T €€ PEelIeHHs, TIPOBOAUTH PACUYEThl M CPABHUBATH
MOJTyYeHHOE 3HaYeHHE (PU3NIECKOI BETMUNHBI C H3BECTHBIMU JIAHHBIMHU;

pacro3HaBarh MpoOJIEMbl, KOTOPhIE MOYKHO PEUIMTh MPU TOMOIIH (PU3MUECKUX METOIOB,
UCTOJNb3ys ONHMCAHUE UCCIEAO0BaHMs, BBLACIATH MPOBEPSEMOE  IPENOJI0KEHHE,
OLIEHUBATh MIPABUIBLHOCTD MOPsKA IPOBEJCHUS UCCIIEI0OBaHNS, A€TaTh BEIBOIbI;
MIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SIBICHUHN MK (PU3HMUECKUX CBOMCTB Tel
(kanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTh JIaBJICHUs BO3/yXa OT ero oobéma, TeMreparypsl,
CKOpPOCTH TIpoIlecca OCTBHIBAaHUS M HArpEBaHUS TPHU HM3ITYUYECHUH OT IBETAa W3ITyJaroIIeH
(TroTTIomIaroIIei) MOBEPXHOCTH, CKOPOCTh HCMAPEHUS BOJBI OT TEMITEPATYPHI KUIAKOCTH H
IUIOIIAAN €€ TOBEPXHOCTH, JJEKTPU3alMsl Tel W B3aMMOJACHCTBHE DSJIEKTPUUYECKUX
3aps/ioB, B3aMMOJEHCTBHE MOCTOSHHBIX MAarHUTOB, BH3yallM3allds MAarHUTHBIX TMOJeH
MOCTOSTHHBIX MAarHWTOB, NEHCTBHS MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOWMCTBA OJJIEKTPOABHTATENSl ITOCTOSHHOTO TOKAa): (OPMYIHPOBATH
IpoBepsEMBbIE MPEAIOI0KEHHsI, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHUS,

OIIMChIBATDH XO OIIbITa U (I)OpMyJ'II/IPOBaTB BBIBOJbI,



BBITIOJIHATh TPSIMbIE M3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa,
CWJIBI TOKAa, HAMpPsDKEHUS C UCIOJIB30BAaHHWEM aHAJIOTOBBIX MNPUOOPOB U JIATYMKOB
(bu3NyYecKUX BEIWYHMH, CpPaBHUBATh peE3yJabTaThl H3MEpPEHHH C Y4ETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MIPOBOANUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrol ¢
KCIIO0JIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH COIPOTUBIICHUS IIPOBOJIHUKA OT €T0
JUIMHBI, TUIOIIAIM TOMEPEYHOTO CEYEHUS U YJEJIbHOTO COMNPOTUBIICHUS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKA, MAYIIErO 4Yepe3 MPOBOJHUK, OT HANPSXKEHUS Ha MPOBOJIHUKE,
UCCIIEIOBaHUE IIOCJIEJIOBATEIbHOTO U TAapajuIeIbHOTO COEIMHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh HUCCIEOBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH H3MEPEHHUS, CIEAys
MPEIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3yJbTaThl MOJYyYECHHOW 3aBUCHUMOCTH B BHJIC
Ta0JMIl U TPadUKOB, JIeTaTh BBIBOABI 110 PE3yJbTaTaM HCCIICIOBAHUS;

MIPOBOJNTh KOCBCHHBIC HM3MEPCHHsI (PU3UYCCKUX BETUYHMH (yIelbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBICHHE IMPOBOJHHKA, pabOTa W MOIIHOCTH 3JEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHHs, COOMpaTh OKCIEPUMEHTAJbHYIO  YCTAaHOBKY, CIEAys
MPEAJIOKEHHON MHCTPYKIIUU, U BEIYUCIIATH 3HAYCHUE BEJIMUUHBL;

coOnrofaTh MpaBWiIa TEXHMKH Oe30macHOCTH TMpu paboTre ¢ 1abopaTopHBIM
o0opyIoBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C OTMOPO HAa UX OMHUCAHUS (B TOM YKCJIE: CUCTEMA OTOIICHHUS TOMOB, TUTPOMETP, MapoBast
TypOuHa, aMIiepmeTp, BOJIBTMETD, CUYETUHK AIEKTPUIECKOM SHEPTHUH,
ANEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTelIbHbIE DIEKTPONPUOOPH  (TIPUMEPHI),
ANEKTPUUYECKUE TMPEAOXPAHUTENH, OSJIECKTPOMArHUT, >SJEKTPOABUIATENb IOCTOSHHOTO
TOKa), HCIIOJNB3Yys 3HAHMS O CBOWCTBaX (PU3UUYECKHX SBJICHHM H HEOOXOIUMBbIE
(buzvecKrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUYECKUE YCTPOMCTBA U U3MEPUTEIHHBIC MPUOOPHI IO CXeMaM
Y CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHErO0 CropaHusi, »>JEKTPOCKOI, pEeoCTaT), COCTABISATb CXEMBbI
ANEKTPUYECKHUX LIETIeH ¢ MOCIeq0BaTeIbHBIM U MapajIeIbHbIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycioBHbIe 0003HAYEHHMSI 3JIEMEHTOB JIEKTPUUYECKUX LEMeil;

MPUBOJIUTL TpUMEpPHl (HAaXOAWTh HHPOpPMAIMIO O TpHUMEpax) MPAKTUIECKOTO
WCIIONB30BaHUs (PU3UYECKUX 3HAHWH B TIOBCEIHEBHOW JKM3HU I OOCCTICUCHHS
0e30MacHOCTH Tpu OOpalleHud ¢ MNpudopaMH ¥ TEXHUYECKUMH YCTPONHCTBaMH,
COXPAHEHHUS 3[IOPOBBSI U COONIOACHHSI HOPM IKOJOTHYECKOTO TIOBEICHUS B OKpYKAIOIIeH

cpene;



OCYILIECTBIATh MOUCK MHpOpManuu (PU3NYECKOTro cofepxkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M TyTEM CpaBHEHHS JOMOJHHUTEIbHBIX HMCTOYHHKOB BBIICISATH
MHpOpMaLNIO, KOTOpas ABJISIETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;
WCIOJIb30BATh MPH BBIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(bu3n4ecKoro colepkKaHus, CIIpaBOUYHble MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMu  KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3  OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE IHCHMEHHBIE W KpaTKUE YCTHBIE COOOWIEHHs, 00001mas
MH(POPMALMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO COIEp)KAaHUSA, B TOM YHCIE
yOJINYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM UM MCCIIE0BATEIBCKOM A€ATEIbHOCTH,
IPU 3TOM TI'PAaMOTHO HCIIOJIb30BaTh W3YyUEHHBIH MOHATUHHBIA anmapar Kypca (QH3HKH,
COIPOBOKAATH BHICTYIJICHHUE TIPE3CHTAIINCH;

IPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEAOBaHUM (U3NYECKUX IPOLECCOB
pacrpenenarts OOS3aHHOCTH B TPYNIE B COOTBETCTBHUH C TIOCTABJICHHBIMH 33/1a4aMH,
CIICZINTH 32 BHITIOJHEHUEM IIIaHA JICHCTBUN U KOPPEKTUPOBATH €T0, aJIeKBATHO OIICHUBATH
COOCTBEHHBIH BKJaJ B JEATEIBHOCTh TPYIIBl, BBICTpAUBaThb KOMMYHHKAaTHBHOE

B3aHMOHeﬁCTBHC, MIPOABJIASA TOTOBHOCTD pa3peliaTh KOH(bJ'II/IKTLI.

K xonmy oOydenuss B 9 KkJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMECHHIA:

UCIOJIb30BaTh TOHATHUS: CUCTEeMa OTCYE€Ta, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEJIbHOCTh MEXAaHWYECKOTO IBMXKEHHs, Aeopmanus (ymnpyras, IMJIacTHUecKas),
TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KHU, LIEHTP TAKECTH,
a0COMIOTHO TBEPJOE TENO, LEHTP TKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHHMYECKUE
KoJ1e0aHusl ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI, IIKAJa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHI UCITYCKaHUs
U TIOTJIOLIEeHHUS, anb(a-, 6eTa- 1 raMMa-u3JIydyeHHs], U30TOIbI, sIepPHAast SHEPreTHKa,

pa3nuyarh SBJIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSAMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE MaJeHUE Tell, PaBHOMEPHOE
JIBMDKEHUE 110 OKPYXHOCTH, B3aMMO/ICHCTBHE TEJI, PEaKTUBHOE JIBIDKEHUE, KojlebaTeIbHOoe
JBUKEHHE (3aTyXaolllle U BBIHY)KJEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE ABM)XECHUE,
OTpaKeHHE 3BYKa, IPSIMOJIMHEHHOE pacIpOCTPAHEHHUE, OTPAXKEHUE U NIPEIIOMIICHHUE CBETa,
MOJTHOE BHYTPEHHEE OTpa’keHHE CBETa, Pa3sIo’KeHHe Oeoro CBeTa B CHEKTP M CIOXKEHUE
CIEKTPAJbHBIX  LIBETOB, JHUCIEPCUSI  CBETA, E€CTECTBEHHAs  pPaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOTrO CIEKTpa M3JIy4YEeHHs) MO OINUCAHUI0 HMX XapaKTEpHbIX

CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I'~ICCKOG SIBJIICHUEC,



pacrio3HaBaTh MPOSBICHUE M3YyYCHHBIX (U3NYECKUX SIBICHUH B OKpYyXKarolem mupe (B
TOM 4Huclie (pU3MUYECKUE SBJICHUS B NPUPOJAE: MPWIMBBI U OTJIUBBI, BHKCHUE IUIAHET
CoyHEeYHOM CUCTEMBI, PEaKTHBHOE JIBMIKEHUE >KMBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICCHHUE, CEHCMHUYECKUE BOJHBI, IyHAMH, 05XO, LBETa Tell,
ONTUYECKHWE  SBJICHUS B  TpUpOAE,  OHONOrHYeckoe  JEHCTBHE  BHIUMOTO,
yIbTPAPHUOIECTOBOTO U PEHTTEHOBCKOTO M3IIyUYCHUH, ECTECTBCHHBIN PaInOAKTUBHBIN (OH,
KOCMHUYECKHE JIy4YH, PaJAMOAaKTHBHOE H3Iy4CHUE INPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
palMOAKTUBHBIX M3JIyY€HHH Ha OpraHusM 4YelloBeKa), IpU 3TOM IE€PEBOAUTH
MPAaKTUYECKYI0 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBAa (IPU3HAKH)
(U3NYECKUX SIBIICHUIA;

OINMCHIBATh U3YYEHHbIE CBOWCTBA Tel M (PU3UUYECKUE SIBJICHUS, UCIOIb3Ysd (PU3NUYECKUE
BEJIMYMHBI (CpeIHss U MIHOBEHHas CKOPOCTh Tejda IPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHHE, IIEPEMELICHUE, YTh, YIJI0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa
TSKECTH, YCKOpPEHHE CBOOOJHOrO MajeHUs, BEC Tela, UMIYJbC Tella, UMIYJIbC CHIIBL,
MexaHuueckas paboTa M MOILHOCTb, MOTEHLMAJIbHAs SHEPrus Tejla, MOJHATOTO Hal
IIOBEPXHOCTBIO 3€MJIM, IIOTCHIMAJbHAs JHEPrus CKATOM IPYKUHBI, KHHETHYECKas
SHEprus, MoJHasi MEXaHW4YecKasl SHeprus, Mepuoa U 4acToTa KojeOaHHi, JJIMHA BOJHBI,
I'POMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb MPEIOMIICHUS CPEJIbl), IPU
ONMCAaHWM TPABHIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIOJNB3YEMbIX BEIUYMH,
0003Ha4YEeHUSI M €IMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIbI, CBS3BIBAIOILINE
JaHHYIO (PU3MUYECKYI0 BEJUYMHY C APYTUMH BEIMYUHAMHU, CTPOUTH TpapUKH M3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBa Tell, (pU3MUECKUe SBJICHUS M HPOLECCHl, UCHOJb3Ys 3aKOH
COXpaHEHUs DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUs, NPUHLMI CYNEPIO3ULUHA CUI,
IIPUHLUIT OTHOCHUTEIBHOCTH ['anmmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBI OTPAXKEHUS U IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MaCCOBOI0O
quceNl NpU SJEPHBIX PEaKIMsIX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aIUCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE,

OOBSICHATH (PU3NYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIHi
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHO--CICACTBEHHBIEC CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX II1aroB ¢ OMOPOH Ha 2—3 M3yueHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, PU3NUECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemars pacu€THble 3ajjaui (ONMUPAOIIKECcs Ha CUCTEMY U3 2—3 ypaBHEHUH), HUCIONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS

3ala4u 3alMuCbIBaTb KPATKOC YCJIOBUC, BBIABJIATH HCIOCTAOIMIUC HIIN U30BITOUHBIC



JaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYINBI, HEOOXOIWUMBIC [UIS PEUICHHUS, MPOBOAUTH
pacy€Thl M OLIEHUBATh PEATUCTUYHOCTD MOJYYCHHOTO 3HAUCHHS (PU3MYECKON BETMIHHBL,
pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOYKHO PEUIMTh MPU TOMOIIU (PU3UUECKUX METOJIOB,
UCTOJB3ys ONHCAHWE WCCIEAOBAHMS, BBIACIATH MPOBEPSIEMOE IPEAIOIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOpSAKA MPOBEACHUS MCCICIOBAHUSA, JI€NaTh BBIBOJBI,
MHTEPIPETHUPOBATH PE3YIIbTAThl HAOIIOICHUI U OIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3UYECKUX SIBICHUHN WIN (PU3HMUECKUX CBOMCTB TEl
(u3y4yeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpPAHCHUs SHEPIHH, 3aBUCUMOCTh
nepuoia KoysiebaHui MPY>KMHHOTO MAasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXHHBI U
HE3aBUCHMOCTh OT aMIUIATYIbl MajbIX KOJICOAaHWH, MPSIMOJIMHEHHOE PacHpOCTPaHECHUE
CBETa, pa3JjoXeHne 0eoro cBera B CIEKTpP, U3yUYCHHE CBOWCTB M300paKEeHHUsS B IJIOCKOM
3epKaJie MW CBOWMCTB HM300pakeHUs MpeaMmera B coOuparomieil swmH3e, HaOIroaeHue
CIUTOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3JIYYCHHs): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY
u3 H30BITOYHOTO Habopa OOOpPYNOBaHWS, OMMCHIBATH XOJ[ ONbBITA M €ro pPe3yJbTaThl,
(hopMyIIMPOBATH BEIBOJIBI;

MPOBOJIUTh TIPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX HM3MEPCHHMU, OINpENeNss CpeIaHee
3HaYCHHE U3MepseMoll BeNMW4YMHBI ((POKYCHOE pacCTOSHUE COOMparoliell JIMH3bI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIILHOTO IMTPUOopa);

MIPOBOJIUTH HCCIIECJIOBAHUE 3aBHUCHUMOCTEH (PU3UUECKUX BEIHMYMH C HUCIOJIH30BAHUEM
NPSIMBIX M3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyaJbHON CKOPOCTH, Mepuojia KojJeOaHU MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHS CBETa OT yIJla MajJeHHus W yriia MPEIOMIICHHS OT
yria TajeHus): TUIAHUPOBATh HCCIIEAOBAaHUE, CAMOCTOSATENBHO COOMpaTh YCTaHOBKY,
(buKcUpoBaTh PpPe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BHJE
TabIUI ¥ TpaMKOB, JeNaTh BEIBOBI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBbIE M3MepeHHs] (PU3MUYECKUX BeNIWYMH (CpeiHsAs CKOpOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBMXKEHHM, YCKOPEHHME CBOOOIHOIO MajeHus,
KECTKOCTh TIPYXHHBI, KOIDOUIIMEHT TPEHUs CKOJBKCHHUs, MeXaHWueckas pabora u
MOIITHOCTh, YacTOTa M MEPHO/I KOJICOaHWH MAaTeMaTHYeCKOTO M MPYKHHHOTO MasiTHHKOB,
OINITHYECKasl CUjla COOMPAIOLIEH JIMH3bI, PAJMOAKTUBHBINA (POH): TUIAHUPOBATh U3MEPEHUS,
coOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY M  BBINOJHATH H3MEPEHHUs, CIeIys
MPE/UIOKEHHOW WHCTPYKIIMH, BBIYUCIATH 3HAUEHHE BEIUYMHBI W aHAIM3UPOBATH
MOJTyYSHHBIE PE3YJIbTATHI C YIETOM 33JaHHOH ITOTPEITHOCTH H3MEPEHH;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Mpu pabore ¢ JabopaTopHBIM

o0opynoBaHUEM;



pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YYCHHBIX (PH3MUECKUX MOJEJCH: MaTepuaibHas TOUKa,
abCcoMOTHO TBEPOE TEJIO0, TOUCYHBII UCTOYHHUK CBETA, JIy4, TOHKAs JMH34, TUIAHETapHas
MO/€JIb aTOMa, HyKJIOHHAsI MOJIE€Ib aTOMHOTIO $/1pa;

XapaKTepu30BaTh NPUHIHIIBI JEHCTBUS U3YyYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOPOM Ha UX OMHMCAHUA (B TOM YKCJE: CIHIOMETP, JATYUKHU MOJIOKEHUS, PACCTOSTHUS U
YCKOPEHUs, pakeTa, 9XOJIOT, OYKH, MEPUCKOI, (OoToanmapar, ONTHUYECKUE CBETOBOJDI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOJNb3ysd 3HAaHHUS O CBOMCTBax
(bu3nUYecKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl UM CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKHUX YCTPOMCTB,
WU3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB MpPHU PEHICHUH Y4eOHO--
MPAKTUYECKUX 3a]a4, ONTHYECKHE CXEeMbl JI1 MOCTPOCHHS H300paKeHUH B IIJIOCKOM
3epKajie ¥ coOUparouIeil INH3E;

MPUBOJIUTH TpuUMEphl (HaxoAuTh HHGMOpPMALMIO O TOpUMEpax) MNPAKTHIECKOTO
WCTIOJNBb30BaHUSl (PU3MUECKMX 3HAHWKA B ITOBCEJHEBHOM IKM3HH MJIi OOECredeHUs
0e30macHOCTH TMpH OOpameHHH ¢ [puOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUS 3[J0POBBSI U COOIIOACHUSI HOPM 3KOJIOTHYECKOTO TIOBEICHUSI B OKPY KO
cpene;

OCYIIECTBIATh MOUCK uH(popManuu ¢uznyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENNLHO  (POPMYNIHpYsT TOUCKOBBIM 3ampoc, HAXOAWTb MYTH OIMPEACICHUS
JIOCTOBEPHOCTH  TMOJYyYE€HHONW WH(POpPMAIMM HA OCHOBE MMEIONIUXCS 3HAHUU |
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

HCIOJIb30BaTh MPHU BBITOJHEHUU YYE€OHBIX 33/JaHUN HAY4YHO--TIONMYJIAPHYIO JHUTEpaTypy
(bu3MYECKOTo Co/epKaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM W3  OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(GOpPMAIlUU U3
HECKOJIbKUX HMCTOYHHMKOB  (DU3MUYECKOTO  COJAEP)KAHUSA, IMYOJUYHO MPEACTABIATH
pe3yJIbTaThl MPOEKTHOW MIIM HCCIIENOBATEIbCKON IEATENBHOCTH, NP 3TOM TI'PaMOTHO
WCIOJIb30BaTh HW3YYCHHBIM TMOHATUIHBIA amnmapaT u3ydaeMoro pasjena (Qusukd u
COMPOBOXAATh BBICTYIUICHHE MIpe3eHTalued c y4éToM OcOoOEHHOCTEeH ayauTOpUU

CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Haumenosanue
(undposBbie)
n/  pasjiesioB U TeM Bcer  KoHTpo.bH IpakTHyeck
oOpa3oBaTeJibHbIE
n NMPorpamMmbl 0 ble padoThI e padoThbl
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunorexa LIOK
https://m.edsoo.ru/7f4161
dusuka - Hayka o 94
1.1 e 2 0 0 LIOP SIKutacc
IpUpoJIe
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bubnuoreka [{OK
https://m.edsoo.ru/7f4161
duznueckue 9
1.2 2 0 1 LOP SKmnacc
BCIINYHNHBI
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bubnuoreka [IOK
https://m.edsoo.ru/7f4161
94
EcrecTBeHHOHAy4H =
1.3 2 0 1
BIM METOJ IO3HAHUS LOP AKuace
https://www.yaklass.ru/
POIII https://resh.edu.ru/
Hroro no paszneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BemiecTna 2 0 0

bu6nmorexa LIOK
https://m.edsoo.ru/7f4161
94

HOP AKnacc

https://www.yaklass.ru/
POIII https://resh.edu.ru/

JBrxeHue n
2.2 B3aUMOEHCTBHE 1 0 1
YaCTHI] BEIISCTBA

but6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

HOP AKnacc

https://www.yaklass.ru/



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/

POIII https://resh.edu.ru/

but6mmoreka [IOK
https://m.edsoo.ru/7f4161

ArperaTtHblie 94
2.3 COCTOSIHUSA 2 0 LIOP SIKnacc
BeIecTRa https://www.yaklass.ru/
POIII https://resh.edu.ru/
Hroro no pazaeny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBHe TeJl
bu6nmoreka [IOK
https://m.edsoo.ru/7f4161
94
Mexanuueckoe —
3.1 3 0
BIKCHAE 1IOP SIKacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f4161
94
Huepnus, macca, =
3.2 4 0
IUIOTHOCTD LOP AKuace
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bubnunorexka LIOK
https://m.edsoo.ru/7f4161
94
3.3 Cuna. Buas! cun 14 1 [TOP SIKnacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

4.1

4.2

[aBnenue.
Ilepenaua nasieHus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMH U
razamu

JlaBneHnue
KHUIKOCTH

bubmmoteka IIOK
https://m.edsoo.ru/7f4161
94

HOP AKnacc

https://www.yaklass.ru/

PO https://resh.edu.ru/

bubnunoreka LIOK
https://m.edsoo.ru/7f4161
94



https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

1IOP SIKmacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f4161
94

ATtmocdepHoe =
4.3 I[aBJIeH(erp 6 LOP SKuace
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bubnunorexa LIOK
JleiicTBre https://m.edso0.ru/7f4161
44 >KI/IIIKOCTI/I W ra3a Ha 7 ?l_40P AKorace
NOrpyXEHHOE B HUX
TEJI0 https://www.yaklass.ru/
POII https://resh.edu.ru/
Uroro no pazneny 21

Pa3znen 5. Pabora u MOIIHOCTL. JHepPrUs

bubnunoreka LIOK
https://m.edsoo.ru/7f4161
94

5.1 PaboTa 1 MOIIIHOCTh 3 EOP IKmacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bu6nmorexa LIOK
https://m.edsoo.ru/7f4161
94
IIpoctslie -y
5.2 5
MEXaHU3MBI LOP f1Kuace
https://www.yaklass.ru/
POIII https://resh.edu.ru/
bu6nmorexa LIOK
https://m.edsoo.ru/7f4161
53 Mexanuueckas 4 4
- SHEpTHs LOP AKiacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/
Hroro no paszneny 12
PesepBHOE Bpems 3



https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://www.yaklass.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

12



8 KVIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHHe
(uudpossbie)
n/ | pa3sjgesioB H TeM Becer  Koutpoabubi  IIpakTuueckun
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThl e padoThbl
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
bubmuoreka [JOK
https://m.edsoo.ru/7f4181
CrpoeHnue u ce
1.1 CBOMCTBA 7 0 0 L{OP SIKnacc
BelecTsa https://www.yaklass.ru/
POIII https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181
TemnoBeie ce
1.2 21 1 5
mporeces: [HOP sKnacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
bu6mmoreka [IOK
OneKTpuyecKue https://m.edsoo.ru/7f4181
3apsibl. ce
2.1 3apsKEHHBIE Tella 7 0 1 LIOP SIKnacc
1 nx . https://www.yaklass.ru/
B3aUMOACUCTBHUC
POIII https://resh.edu.ru/
bu6nmoreka [JOK
https://m.edsoo.ru/7f4181
IlocTostHHBIHI ce
2.2 ANEKTPUYECKUI 20 1 7 LIOP SIKnacc
ToK https://www.yaklass.ru/
POIII https://resh.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4181
MaruuTtHsie ce
2.3 6 0 2
J— HOP AKmnacc

https://www.yaklass.ru/
PO https://resh.edu.ru/



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru/
https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f4181

DJIeKTPOMarHMTHA ce
2.4 4 0
ST MHAYKIUS LHOP SKmnacc
https://www.yaklass.ru/
POIII https://resh.edu.ru/
Uroro mo pazneny 37
PezepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB [0 68 15

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru/
https://resh.edu.ru/

9 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasgenoButeM  Bcer Kourposbn — Ilpakruueck o6pasoBaTeIbHbIE
n NpOorpamMmbl 0 ble padoThI ue padboTsbl pecypeni
Paznen 1. Mexannueckue siBJCHHUS
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
Mexannueckoe 436
1.1 HBH?KG(SHHC 124 10 0 1 LOP AKiacc
CHOCODRL ero https://www.yaklass.ru/
OoInncaHus
POII
https://resh.edu.ru/
bubnnoreka IIOK
https://m.edsoo.ru/7f41a
4a6
12 Bsaumoneiicteu 20 1 3 LIOP $SIKnacc
crel https://www.yaklass.ru/
POII
https://resh.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41a
4a6
13 3aKOHBI 10 0 3 LOP AKnace
COXpaHCHHMA https://www.yaklass.ru/
POII
https://resh.edu.ru/
Uroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkue K0J1e0aHUA U BOJHEI
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
4a6
21 MexeéHquCKHe - 0 3 ITOP SKiacc
Komebamms https://www.yaklass.ru/
POII
https://resh.edu.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41a
99 Mexanunueckue 8 1 3 4a6

BOJIHBL. 3BYK

E)P SKnacc

https://www.yaklass.ru/



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/

POIII
https://resh.edu.ru/

Hroro no pazneny

15

Pasznen 3. 3HeKTp0MaI‘HI/ITHOC moJi€ ! 3JICKTPOMAIHUTHBLIC BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
ONEKTPOMAarHuT 4a6
31 HOC II0JIC U 6 HOP IKnace
DJICKTPOMArtTi https://www.yaklass.ru/
bIC BOJIHBI
POII
https://resh.edu.ru/
Wroro mo pazneny 6
Pa3znea 4. CBeToBble IBJICHHS
bubnnoreka IIOK
https://m.edsoo.ru/7f41a
3aKOHEBI 426
4.1  pacnpocTpaHeHH 6 LOP fKnace
s1 CBETa https://www.yaklass.ru/
POII
https://resh.edu.ru/
bubmmoteka [IOK
https://m.edsoo.ru/7f41a
JInH3EI 1 426
4.2 OTITHYECKUE 6 HOP fKunacc
npudopbI https://www.yaklass.ru/
POII
https://resh.edu.ru/
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
Pasznoxenne 426
4.3 0eJIoro cBera B 3 LOP fKunacc
CIIEKTP https://www.yaklass.ru/
POII
https://resh.edu.ru/
Hroro no paszneny 15

Pa3znen 5. KBanToBble AiBJIeHUSA

Hcnyckanue n
5.1 MOTJIOIIECHHE
CBETa aTOMOM

bu6nuoreka [IOK
https://m.edsoo.ru/7f4la
4a6

OP AKnacc



https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://www.yaklass.ru/

POII
https://resh.edu.ru/
bu6nmoreka [IOK

https://m.edsoo.ru/7f41a
4a6

5.2 CTpoeHPIe 6 1 HOP SKiacc
ATOMHOTO 5iipa https://www.yaklass.ru/
POII
https://resh.edu.ru/
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
4a6
53 SAnepusie 7 1 LOP SAKnacc
peaxiun https://www.yaklass.ru/
POII
https://resh.edu.ru/
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY /1B
bubnnoreka IIOK
[loBTOpCHNE 1 https://m.edsoo.ru/7f41a
0000111eHNE 4ab
6.1 coziepKaHus 9 2 HOP fKmnacc
Kypca pu3mku 3a https://www.yaklass.ru/
7-9 xnacc POIII
https://resh.edu.ru/
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 21

[TPOTPAMME



https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru/
https://resh.edu.ru/

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» dusuka, 7 xnacc/ [epeimkua .M., UBanos A.U., AkiimoHepHOoe 00111eCTBO
«M3narenbcTBO «lIpocBemenue»

» ®uswka, 8 xknacce/ [lepeimkun .M., UBanoB A.M., AkinoHepHOE 00IIIeCTBO
«M3parenscTBO «lIpocBemenune»

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanoB A.I., [TerpoBa M.A.,

AxkmmonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuney

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
®usnka 7 xinacc. ba3oBblil ypoBeHb: MeTOoAMYECKOE TTOcoOue K yueOHuKy .M.

[Teprimkuna, A.W. MBanosa / O.A. Uepnukosa, 'manenkosa C.H., AO "U3gaTenbcTBO
"IIpocBemenue™", 2023.

®wusuka 7 xinacc. ba3oBblil ypoBeHb: qunaktuieckue marepuainsl / A.E. Mapon, E.A.
Mapon, AO "UznatensctBo "[Ipocsemenue"" 2023.

®usuka 7 kinacc. bazoBblil ypoBeHb: cOOpHHUK BompocoB U 3a1au / A.E. Mapow, E.A.
Mapon, AO "UznatensctBo "[Ipocsemenune" 2023.

®usuka 8§ kinacc. bazoBblil ypoBeHb: MeToIMueckoe mocodue k yueOnuky .M.
[lepsimkuna, A.W. BanoBa / O.A. Uepnukosa, ['magenxosa C.H., AO "U3narenscTBo
"IIpoceemenune"", 2023.

®dusuka 8 kinacc. ba3oBblil ypoBeHb: qunaktuueckue marepuansl / A.E. Mapon, E.A.
Mapon, AO "UznatensctBo "[IpocBemenune" 2023.

®dusnka 8 kinacc. bazoBelit ypoBeHb: cOopHHUK BOompocoB u 3an1a4 / A.E. Mapon, E.A.
Mapon, AO "UznatensctBo "[Ipocsemenue" 2023.

®dusuka 9 xnacc. ba3oBblil ypoBeHb: MeToAMUYECKOE TTOcOOUE K yueOHUKY .M.
[lepoimkuna, E.M. I'ytauk, A.W. MBanosa / O.A. Uepnukosa, C.H.I'nanenkosa, AO

"UznarensctBo "[IpocBenienune’" 2023.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

bubmuoreka [IOK http://school-collection.edu.ru/

LIOP sIKnacc https://www.yaklass.ru/

PDIII https://resh.edu.ru/



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

