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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00IIIer0o 0Opa30BaHMs COCTABIICHA HA OCHOBE IMOJIOKEHHUHN U TpeOOoBaHUM
K pe3yJibTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHOW Imporpammsl, npeacrasieHHbix B @I'OC 000, a
TaKke ¢ yd€TtoMm QeaepanbHOil paboueld mporpammbl BocnuTanus W KoHIeNuu mpenojaBaHus yd4eOHOTO NpeaMeTa
«Duzukay.

CopepxaHue mporpaMmbl IO (U3MKE HampaBieHO Ha (QOPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOydJaromuxcs ¥ OpraHu3alyi0 U3ydeHUs (DU3UKU Ha JESTeNIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4YUTBHIBAIOTCS
BO3MOKHOCTH ydeOHOro mpenmera B peanuzanuu TpedoBanuit. PI'OC OOO K MmIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOYyYeHHs, a TAaKXKe MEKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O O0IIEro 00pa30BaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelesieHue y4yeOHOro MmaTrepualia Mo rojgaMm oOydeHus (o Kjaccam),
npeayiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJECPHKAHUS
U y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUalomIuXCsl.

[Iporpamma mo ¢usmke paspaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYUTENI0 B CO3JaHMM pabouei
IPOrPaMMBbl IO Y4EOHOMY TIPEIMETY.

duzrka SBISIETCS CHUCTEMOOOPA3yIOIMMUM JIJiIi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY (Hu3ndeckue
3aKOHBI JIeKAT B OCHOBE IIPOIICCCOB M SBJICHUH, M3ydYaeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH B (pu3nueckoi reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa, NMPEAOCTaBiIsIeT Haulosiee siCHble 00pa3libl MPUMEHEHUs HAYYHOI'O
MeTO/1a TIO3HAHHUS, TO €CTh CII0C00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa u3 rIaBHBIX 3a/1a4d (U3HMYECKOro oOpa3oBaHUsS B CTPYKType oOIIero oopa3oBaHUS COCTOUT B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHOH rpaMOTHOCTH U MHTEpeca K HayKe Y 00y4Jarouuxcs.

N3yuenne (¢u3nkm Ha 0a30BOM ypOBHE IMIPEANOJaraeT oOBJAaJACHHE CIEAYIOIIMMH  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHHUS;
e OLEHHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;



e HHTCPIPCTHUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC N0KA3aTCIbCTBA AJIA IIOJTYYCHUA BBIBOAOB.

[enu u3ydeHuss Qu3NKK HA YpOBHE OCHOBHOIO 00IIero o0pa3oBaHus ompenesieHbl B KoHIienuuu mnpemnojaBaHus
yueOHoro mpeamera «®Pusuka» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoit denepanuu, peaqu3yrOIIuX OCHOBHBIE
oO1ieo0pa3oBareyibHble  TpOorpaMMbl, yTBepkaAEHHOW permienneMm Kommerun MunucrepcTBa mnpocBelieHus Poccuiickoi

®enepanuu (mpotokoist ot 3 aexadps 2019 r. Ne [1K-4BH).
eaun nzyyenus pusuku:

npuoOpeTeHne HWHTEepeca U CTPEeMJICHUS] OOydYarolUMXCs K HAyYHOMY H3YUYEHHIO TPUPOJbI, pa3BUTHE UX
WHTEJUICKTYaIbHbBIX U TBOPUYECKUX CTIOCOOHOCTEH;

pa3BUTHE TPEJICTABICHUN O HAYYHOM METOJE IMO3HAHUS M (HOPMUPOBAHHME HCCIEIOBATEILCKOTO OTHOIIEHUS K
OKPY’KAIOITUM SIBJICHUSIM;

dbopMupoBaHME HAay4YHOTO MHMPOBO33PEHHS KaK pe3yjbTara M3Y4YeHUS OCHOB CTPOSHUsSI MaTepuud W
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE TPEICTABICHUN O pOJId (PU3KKH JIs1 PA3BUTHUSA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oymymied npodeccHOHATBHOM NeATeTbHOCTH, CBA3AHHOM C
(bu3HUKOM, MOATOTOBKA K abHEHIIIEMY 00YUEHHUIO B 9TOM HAIPABJICHUH.

JlocTkeHue JTUX Lelied mporpaMMbl IO (U3MKE HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS OOECIeYHBaCTCS

pEILIEHUEM CIICAYIOIINX 3a/4a4:

NpuOOpEeTeHne 3HAaHUM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

MPUOOPETEHNE YMEHUI OMUCHIBATh M OOBSICHATh (DU3UUYECKUE SBIICHUS C UCIIONIH30BAHUEM MOTYYCHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIINX PACUETHBIX 3a]a4 C MCIOIb30BaHUEM (U3UUYECKUX MOJIENIeH, TBOPUECKUX
Y MPAKTUKO-OPUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHUU HAOMIOJATh TPHUPOAHBIC SBICHUS W BBINOJIHATH ONBITHI, JAaOOpaTopHbIe pabOTHI U
AKCHEPUMEHTAIBHBIE UCCIEIOBAHUS C UCII0JIb30BAHHEM U3MEPUTEIIHLHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpMANHEH (PUINIECKOTO CONEp KaHMs, BKIIOYass WHPOPMAIMIO O COBPEMEHHBIX
JOCTHXKEHUAX (DU3UKH, aHAIN3 U KPUTHYECKOE OLIEHUBaHUE UHPOpMAIIUY;



e 3HAKOMCTBO cO cdepamMu mNpodeCcCHOHATBHON IeATEIBPHOCTH, CBS3aHHBIMU C (U3HKOW, M COBPEMEHHBIMU
TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha TOCTIDKCHHSIX (DU3NYCCKON HAYKH.

Ha u3yuenne Qusuku (60a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO oOmIero odpazoBaHusi oTBoautcs 238 4vacos: B 7

Ki1acce — 68 yacoB (2 yaca B Hezeln0), B 8 kinacce — 68 acoB (2 waca B HeAenio), B 9 kimacce — 102 gaca (3 gaca B HEAEIO).

IIpennaraemelii B nporpaMme o (U3HMKE MNEpeueHb JabOpaTOPHBIX padOT M OMNBITOB HOCUT PEKOMEHIATENbHBIH
XapakTep, y4uTelb JenaeT BbIOOp MpOoBeAeHUS 1ab0paTOPHBIX paObOT U ONBITOB C YYETOM MHAMBHIYaIbHBIX OCOOCHHOCTEM
o0y4arouMxcs, CUCKa 3KCIEPUMEHTANIBHBIX 3a/laHnH, IpeIaraéMblX B paMKax OCHOBHOT'O TOCYJIapCTBEHHOI'O SK3aMeHa 110
dusnke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoje. SArneHus npupoapl. OU3NUYECKUE SBJICHUS: MEXaHMYECKHUE, TEIUIOBBIC, JIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckrue BeMMUMHBL. M3Mmepenne ¢usnyeckux BeauduH. Duszndeckue npuOOopbl. [lorpemHocTs H3MEpeHUI.
MexayHapoiHasi cucTemMa €IMHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4YaloT IPUPoy. EcTecTBeHHO-HAYyUHBIA METOT MIO3HAHUS: HAOII0ICHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIIBM)KCHUE THUIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BsICHEHHE HaOJI01aeMOro
aBiieHus. Onucanre GU3NYECKUX SBJICHUN C TTOMOIIBI0 MOJEIIEH.

Jemoncmpayuu.

1. MexaHHuuYeckue, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpubOpkI U MpoIeAypa NPIMBIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomwt u onvimot.

Omnpenenenue 1EHBI IETICHUS IIKaJIbl U3MEPUTETHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune teMnepaTypsl OIpU NOMOLIY )KUJAKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.

[IpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3BI: JATBHOCTH MOJIETA MIAPHUKA, MYIMIEHHOIO FOPU30HTAIBHO, TEM
OombIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHavajibHbIe CBeJeHHUSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. ONBITHI, TOKA3bIBAIOIINE THCKPETHOE CTPOCHUE BEIIIECTBA.

o Uk w N



JIBrkeHne dactul BemlecTBa. CBf3b CKOPOCTHM JBWKEHMS 4YacTULl C TeMmIepaTypod. BpoyHOBckoe nBukeHHE,
muddy3us. BzaumozaeiicTBue 4acThll BEIIeCTBA: MPUTSKEHUE U OTTAJIKUBaHUE.
ArperaTHble COCTOSIHHS BELIECTBA: CTPOEHUE Tra3oB, >KUIKOCTEH M TBEPIBIX (KPUCTALIMYECKUX) Tell. B3aumocBs3b

MCKOY CBOMCTBaMHM BCIICCTB B PA3HBIX arp€raTHbIX COCTOSHUAX W MX aTOMHO-MOJICKYJIIPHBIM CTPOCHHECM. OcobeHHOCTH
ArpCraTHBIX COCTOSIHUH BOJBI.

Jemoncmpayuu.

1. HaGmronennie 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysumn.

3. HaGmronenue siBieHuM, 0OBSICHIIOMMUXCS TPUTSHKEHUEM UM OTTAJKUBAaHUEM YaCTHUII BEIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OreHka TUuaMeTpa aToMa METOJIOM PsJZIOB (C UCIIOIB30BaHUEM (poTorpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne u B3anMojeiicTBHe TeJl.

Mexannueckoe JBHKEHUE. PaBHOMepHOe U HepaBHOMepHOe JBHkeHue. Ckopoctb. CpenHsass CKOpPOCTb IMpHU
HEPaBHOMEPHOM JBUKEHUU. PacuéT myTH U BpEMEHH IBUKEHUSI.

SIBneHue nHepUMU. 3aKOH MHEpUHUH. B3auMoaencTBue Ten Kak MpUYMHA WU3MEHEHHs] CKOPOCTH JBHKEHUS Tel. Macca
Kak Mepa uHepTHocTU Tena. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTRA.

Cuiia Kak xapakTepucThka B3auMopencTBusi Ten. Cuima ympyroctd u 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOIIBIO
IuHaMoMeTpa. fIBieHue TAroTeHHs W cuia TsokecTH. Cunna TsKeCcTH Ha Jpyrux IaHerax. Bec tenma. HeBecomocTb.
CnoxeHue cujl, HallpaBJIEHHBIX MO OAHOM mpsiMoi. PaBHonelcTBytomas cuii. Cuna TpeHus. TpeHue CKONIbXEHUsS U TPEeHUe
1okost. TpeHue B Ipupoie U TEXHUKE.

JHemoncmpayuu.

1. HaOmronennie MexaHUYECKOTO ABUKEHUS Tea.

2. HM3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JIBUKECHHS.

3. HaOmronenue siBieHUS UHEPLIUH.



4.
5.
6.

Habmronenre u3mMeHeHus: CKOPOCTH MPHU B3aUMOJIEUCTBUU TEN.
CpaBHeHHE Macc 10 B3aUMOJEHCTBHUIO TElL.
CrnoxeHue cuJl, HallpaBJIEHHBIX 0 OJHOM MPSMOM.

Jlabopamopnuie padomot u onvimot.

1.

vk W

Onpenenenue CKOPOCTH PaBHOMEPHOTO JIBMXKEHUS (IIapUKa B KUIAKOCTH, MOJEIN 3JEKTPUUYECKOr0 aBTOMOOWIISA U
Tak jgaiee).

Onpenenenue cpeHe CKOPOCTH CKOJBXKEHUSI OpyCKa WU IIapUKa 10 HAKJIOHHOM MIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD pacTskeHus (AedopMalivu) Mpy>KUHbI OT TPUIOKEHHOM CHUJITBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHUS OT BEca Teja U XapaKTepa CONMPHUKACAIOLINXCS
IIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTE U ra3oB.

Hasnenune. CriocoObl YMEHBIIIEHUS U YBelIMUeHUs JaBieHus. J[aBieHue raza. 3aBUCUMOCTb JIaBJIEHUS ra3a OT 00bEMa,
temrieparypsl. Ilepenada naBineHust TBEpABIMU TEIaMU, )KUAKOCTIMHU U ra3amu. 3akoH Ilackans. IlHeBMaTnuecKkue MalivuHbI.
3aBUCUMOCTbH JIaBJICHUS JKUJKOCTU OT riayOuHbl. ['mapocratndeckuit mapagokc. Coobraromnuecs: cocyasl. ['mapaBnudyeckue

MCXaHU3MBI.

Atmocdepa 3emun u armocepHoe mgamBieHue. [IpuymHBI CyIIeCTBOBaHUS BO3AYIIHOM 00o0mouky 3emiuu. OnbIT
Toppuuemnu. U3mepenue atmocepHOro naBiaeHusl. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubopst 115t M3MepeHust aTMOCHEPHOTO JTABICHUSI.

JleficTBHE >KUJIKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Tello. BhITankuBaromias (apXxuMeaoBa) cuiia. 3aKOH Apxumena.
[InaBanue ten. Bo3nyxoruiaBaHue.

Jemoncmpauuu.

1.

2
3.
4

3aBUCHMOCTH JIABJICHUS Ta3a OT TEMIICPATYPHI.
Ilepenaya naBiaCHUS KUIKOCTBHIO U Ta30M.
CooOl1aronyecs: CoCy/abl.

['mnpaBanyueckuil mpecc.



[IposiBnenue neicTBust aTMOCPEPHOTO TaBICHUS.
3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIBI OT 00bEMa MOrPYKEHHOM YaCTH TeJla U IUIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLLIEHN CUJIBI BECY BBITECHEHHOM KUJKOCTH.

© N o U

VYcnoBue miaBaHusl Tel: IUIABAHUE WM TOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOIIECHHS IUIOTHOCTEH Tena U
AKUJIKOCTH.

Jlabopamopnuie padomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bhEMA MOTPYKEHHOM B KUJKOCTh YaCTH TEJIa.

2. OmnpeneneHune BHITAIKMBAIOIICH CUJIBI, JEHCTBYIOIIECH HA TENO, TOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, ICUCTBYIONIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TeJa.

4. OMmBITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJTKUBAIOIICH CHUIIBI, ICHCTBYIOIIEH HA TEJIO B KUIKOCTHU, OT 00BEMA

HNOTPY>KEHHOM B KMIAKOCTh YACTH TE€JA U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U ONIpe/IeTIEHUE €€ rpy301 0 bEMHOCTH.

Pazgea 5. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocThie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTh. [IpaBuio paBHOBecus peruara. [Ipumenenue mnpasuiia
paBHOBecHs pblyara K 0110ky. «3onotoe npaBuiio» mexanuku. KIT/ npocteix mexanu3mos. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasa sHeprus. KuHerndeckas W TNoTeHUManbHas 3Heprus. [IpeBpaieHne OIHOro BHIA MEXAHUYECKOU
SHEPIuM B APYroil. 3aKOH COXPAHEHHs IHEPTUHU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomut u onvimei.

1. Omnpenenenue pabOThl CUIIBI TPEHUS TP PABHOMEPHOM JBUKEHHUH TeJa MO TOPU30HTAIBbHON MOBEPXHOCTH.

2. HccnenoBanue yCiaoBHI paBHOBECHUS pblyara.

3. Msmepenne KII/] HaKIOHHOM ITOCKOCTH.

4. N3ydeHune 3aKOHA COXPAHEHHSI MEXAHUYECKON YHEPIUU.



8 KUIACC

Pasznen 6. TenioBble sIBJICHHS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISPHO--KHHETUYECKON TEOpUM CTPOEHHUs BellecTBA. Macca W pa3Mepbl aTOMOB H
MOJIEKYJT. ONBITHI, MOATBEPKIAIOIIME OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHMUM BemlecTBa. Kpucraminueckue u amMopQHbIE Tea.
OOBsicCHEHHE CBOMCTB Ta30B, JKUJIKOCTEM M TBEPIABIX TEJI HA OCHOBE IOJOKECHHM MOJEKYJISIPHO--KUHETUUECKOU TEOPHH.
CmauuBaHue U KanWwUISIpHBIE siBJIeHUA. TennoBoe pacuiupeHue U CKaTue.

Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKEHHUS vacTull. BHyTpeHHss sHeprus. CrnocoOs
U3MEHEHUS BHYTPEHHEW HHEPruM: TeIuionepeadya M coBeplieHne padoThl. Buasl Temmonepemauu: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonmnuecTBo TemmoTel. YenbHas TEIIOEMKOCTh BellecTBa. Term1ooOMeH W TeIJIOBOE paBHOBECHE. YpaBHEHHUE
TerioBoro Oananca. [InmaBmeHwe W OTBepACBaHHE KPUCTAUIMYECKUX BEIIECTB. YJeiabHas TEIUIOTa IIJIaBJICHHS.
[TapooOpazoBanne u koHaeHcanus. Vcmapenue. Kumnenuwe. VYaenbHas TemiaoTa mapooOpa3oBaHus. 3aBUCHUMOCTH
TEMITEPATyPhl KUTICHHUSI OT aTMOC(EPHOTO AaBJICHHUS.

BnaxHocTs Bo3myXa.

DHeprus ToIIuBa. Y eIbHas TEIJIOTa CTOpaHMUs.

[Tpunnume!r pabotsl TeruioBeix apurareneit KIIJ temmoBoro nqurarens. TemioBbsie IBUraTeyd M 3alluTa OKpYKaromiei
CpE/Ibl.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenune quddysun.

3. HaOGmronenue siBIeHU CMauMBaHUS U KalTWJUIAPHBIX SBICHUM.

4. HaOmrogeHue TEnaoBOro paciIupeHus Tel.

5. M3meHeHue naBieHus ra3a npu M3MEHEHHH 00hEMa M HarpeBaHUH WUJTH OXJIKICHUH.



6. IlpaBuna usmepeHus: TeMnepaTyphl.

7. Bunael Teronepenayu.

8. OxJaXkJieHHue MpU COBEPLICHUU PAOOTHI.

9. HarpeBanue npu coBepiieHUU paOOThl BHEIITHUMU CUJIAMH.

10. CpaBHEHHUE TEMIOEMKOCTEN Pa3TUYHBIX BEIIECTB.

11. HaGmronenue kuneHusl.

12. HaGmroieHre mocTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUH.

13. Mojenu TenaoBbIX ABUTATEIICH.

Jlabopamopnuie padomut u onvimot.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbITHI IO HAOTIOJEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, JKUJIKOCTEH U TBEPBIX TEII.

Omnpenenenue gaBieHs BO3AyXa B Oa/UIOHE IINPHUIIA.

OnBbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTbD JABJICHUS BO3/IyXa OT €ro 00bEMa 1 HarpeBaHUs WM OXJIAXKICHUS.

[IpoBepka THIOTE3bl JUHEHWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KHUAKOCTA B TEPMOMETPHUECKON TpyOKe OT

TEMIIEPATYPBHI.

HaGmronenne n3meHeHus BHyTpEeHHEH YHEPTUH TeJa B pe3yJbTaTe TEIUIoNepeaaun U padoThl BHEIITHUX CHUII.

8. HccnenoBanue sBJICHUS TEIJIOOOMEHA MPH CMENTUBAHUH XOJ0HOU U TOPSIYEH BOJIBI.

9. OmpenesneHUe KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW MpPU TEIUIOOOMEHE C HarpeTbiM METATTIMYECKUM
LHUAJTUHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTRA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpenieieHUe OTHOCUTEIBHOM BIIAXKHOCTH BO31YyXa.

13. Onpenenenue yAeabHOM TEIUIOTHI IIaBJICHUS JIbJIA.

Pa3zjnen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.
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OnekTpu3auus Tenl. J[Ba poja 2JIEKTpUYECKUX 3apsanoB. B3aumopelcTtBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJ OT BEIMUUHBI 3aPS0B U PACCTOSIHUSL MEXK]TY TEJIaMu ).

Onektpuueckoe mosie. Hanpsok€HHOCTH anekTpuueckoro nojs. [IpuHIun cyneprnos3uiuy 3JIEKTPUYECKUuX Tosiei (Ha
KaueCTBEHHOM yYPOBHE).

Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3yekTpuueckuil 3apan. Crtpoenue aroma. [IpoBogHuKH H
JTUBJIEKTPUKHU. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsia.

DJIEKTPUUYECKU TOK. YCJIOBUSI CYHIECTBOBAHMSI JJIEKTPUUECKOTO TOKA. MICTOYHHMKHM MOCTOAHHOTrO TOKa. JleicTBus
ANIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMHUUECKOE, MAarHUTHOE). DJICKTPUUECKUN TOK B KHIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuna Toka. neKkTpudeckoe HampsbkeHue. ConpoTUBICHHE MPOBOJHMKA. Y AEIbHOE
CONPOTHUBIICHUE BellecTBa. 3akoH Oma 171 yyacTka uenu. [locnenoBarenbHoe U mapauiebHOE COCIMHEHUE TPOBOJHUKOB.

PaGorta u MOIIHOCTH JJIEKTpUYECKOro TOKa. 3akoH JDkoyms—JIeHma. DneKkTpuyeckwe Iend U IMOTPeOUTENH
ANIEKTpUUECKOU SHEpruu B ObITY. KOpoTKOe 3aMbIKaHueE.

[locTositHHBIE MarHuThl. B3auMozencTBre NOCTOSHHBIX MAarHUTOB. MarHuTtHoe noje. MarHutHoe noje 3eMJIu U €ro
3Ha4YEeHHUE I KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJje 3JIEKTPUIECKOTO ToKa. [IpuMeHeHne 3J1eKTpOMarHuToB B
TexHuKe. [[elicTBME MarHMTHOTO MOJISI HAa MPOBOAHUK C TOKOM. JJEKTPOABUTraTEIb MOCTOSIHHOTO Toka. Mcmonb3oBanue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnsitel @apanes. SABinenue >nekTpoMarauTHOW uHAyKuK. [IpaBuno Jlenna. Dnektporeneparop. CriocoObl MONMyYeHUs
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3aps0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.

[IpOBOTHUKH U AUDIEKTPHUKH.
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MOI[GJ'II/IpOBaHI/IC CHJIOBBIX JIMHUU QICKTPUYICCKOI'O ITOJIA.



8. MCTOYHHKM MOCTOSHHOTO TOKA.
JIeHcTBUA DIIEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKUM TOK B KUIKOCTH.
11. ['a30BBIM pa3ps.
12. I3mepenune cuiibl TOKa aMIIEpMETPOM.
13. I3mepeHnue 3eKTpUuecKoro HaMpsHKeHUs! BOJBTMETPOM.
14. Peoctat u Mara3uH COpOTHBIICHUH.
15. BzauMojieiicTBHEe TOCTOSTHHBIX MarHUTOB.
16. MoaenupoBaHue HEBO3MOKHOCTH Pa3/IeJeHHUs MOJT0COB MarHuTa.
17. MoaenupoBaHue MarHUTHBIX TOJICH MOCTOSTHHBIX MarHUTOB.
18. OnbIT DpcTena.
19. MarHuTHOE 1oJie ToKa. DJIEKTPOMArHHUT.
20. JleficTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
21. DNIEKTPOABUTaTEb TOCTOSTHHOTO TOKA.
22. UccnenoBanue sIBICHUS AJEKTPOMArHUTHOW MHIYKIIVH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTb HAIlPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
25. DJIEKTPOTreHEPaTOp MOCTOSHHOTO TOKA.
Jlabopamophuie pabomot u onvimeot.
OMNBITHI O HAOJIOICHHUIO JICKTPU3AIIMN TSl MHIYKIIHEH U IIPU COMPUKOCHOBEHHH.
UccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKH.
Coopka 1 npoBepka padOThI AIEKTPUUECKON IEMN MOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUIIbI TOKA.
N3mepenue u perynmpoBaHue HANPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA M HAMPSIHKEHUS Ha
pe3ucrope.
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8.
9.

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

18.
19.
20.
21.

OMnbIThIL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AJIEKTPUUYECKOIO CONMPOTUBIICHHS MPOBOJAHUKA OT €r0 JJIMHBI, IUIOIIAAH
MIONIEPEYHOTO CEYECHUS U MATEpHAIA.

IIpoBepka npaBuia CIOXKEHUs HAIPSHKEHNUN MPU MMOCIEN0BATEIBHOM COEUHEHNUHN JIBYX PE3UCTOPOB.

[IpoBepka npaBuia g CHIIBI TOKA IPYU MapajuIeIbHOM COETMHEHUHN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO Yepe3 Pe3UCTop.

Onpenenenne MOITHOCTH DIIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

Omnpenenenue KII/I narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO MOJIsl TOCTOSIHHBIX MArHUTOB MPH UX OOBEAMHEHUH U Pa3/ielICHUN.

HccnenoBanue NeCTBUSA SJIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJNIKY.

OneITHI, TEMOHCTPUPYIOLIME 3aBUCHUMOCTb CUJIBI B3aMMOJEHCTBUSA KAaTYHIIKA C TOKOM M MarHura OT CHJIbI TOKa U
HaIPaBJICHUs TOKA B KaTYIIKE.

N3yuyenue neiicTBUs MarHUTHOTO IOJISl HA TIPOBOJAHMK C TOKOM.

KoncTtpynpoBanue u nuzyuenue paboTsl 3JIEKTPOIBUTATEIS.

Namepenne KIIJ[ a3mexTpoaBUraTtenbHONM YCTAHOBKH.

OneITEl 1O KCCIEAOBAaHUIO SBJICHHS 3JEKTPOMAarHUTHOM WHIAYKLWU: HCCICAOBAHUE W3MEHEHHH 3HAYECHHS MU
HaIIpaBJICHNs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pazgea 8. Mexanuuyeckue siBJIeHHU.

Mexannueckoe nBukeHne. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHUSI.
PaBHOMepHOE mpsiMonuHeNHOE NBUKEeHHE. HepaBHOMepHOe npsMoiinHeiiHoe aABuxkeHue. CpeHsis 1 MTHOBEHHAs CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBU)KEHUH.

Yckopenue. PaBHoyckopeHHOE psiMoJinHeiHoe nBmkeHne. CBodoHoe najgenue. OnbiTol [anumes.



PaBHOMepHOE JBUKEHHE MO OKpyxHocTH. llepuong u dacrota oOpaimeHus. JluHeliHas W yrjaoBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.
ITepseiit 3akoH HeroTona. Bropoy 3akod HetotoHa. Tpetuit 3akoH HerotoHna. [IpuHumn cynepno3uuuu Cuil.
Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHHs: cuia TpeHUS CKOJIBbKEHHUsI, CUIIA TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.
Cuna TSXKEeCTU M 3aKOH BCEMHPHOTO TIATOTEHUs. Y CKOpeHue cBoOOAHOro najeHus. Jpmxenue mianet Bokpyr ColHua.
IlepBas kocMHuueckas ckopocTb. HeBeCOMOCTb U eperpys3KH.
PaBHoBecue matepuaibHOM TOYKH. AOCOMIOTHO TBEpPAOE Teyno. PaBHOBecue TBEPIOro Tejaa € 3aKPETUIEHHOW OCHIO
BpauieHuss. MoMeHT cuibl. LIeHTp TsKecTu.
Nmnynec Tena. U3menenne nmnyibea. Mmiynbe cunbl. 3aKOH COXpaHEHUSI UMITYJIbca. PEaKTUBHOE IBU>KEHUE.
Mexanudeckass pabota W MOIIHOCTh. PaboTa cun TsKecTH, YHpyroctd, TpeHus. CBsi3b JHEPruM U paboTHI.
[loTeHunanbHas SHEPrus Teja, MOMHIATOrO HaJ IOBEPXHOCThIO 3eMiM. lloTeHIuanpHas SHEpPrusi CKaToOW MPYKUHBIL.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOM 3HEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.
Jemoncmpayuu.
HaGmonenne MexaHU4YeCKOro BUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.
CpaBHeHUE MyTEH U TPAEKTOPUI JBUKEHHSI OJHOTO U TOTO KE TeJla OTHOCUTEILHO Pa3HbIX TEJ OTCUETA.
HN3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHS.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBHKCHMUSI.
HaGmronenne nBr>KeHHs Tella O OKPY>KHOCTH.

o U A~ w N

HabGmronenne MexaHMYECKUX SIBICHUN, MPOUCXOANINX B cucTeMe oTcuéra «Temexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBYKEHUU OTHOCHUTEIFHO KaOWHEeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJIa OT MACChl TeJla U JEUCTBYIONIECH HA HETO CHIIBI.

8. HaOnroneHue paBeHCTBa CUJI IPU B3AUMOAECHCTBHUU TEI.

9. HM3meHeHue Beca Tesa pU YCKOPEHHOM JIBH)KECHUU.

10. [lepenaya nmnyiibca npu B3aMMOAEHUCTBUN TEI.

11. [IpeoOpazoBaHust 3HEPTUM NMPU B3aUMOJICUCTBUU TEN.

12. CoxpaHEeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJIECHCTBUMU.



13. CoxpaHeHHEe UMITYJIbCca MPU a0COIIOTHO YIIPYTOM B3aUMOJACHCTBUU.

14. Habmonenne peakTUBHOTO JIBHXKEHHUS.

15. CoxpaHeHHE MEXaHUYECKON SHEPruu IpH CBOOOIHOM MaJICHUU.

16. CoxpaHeHHE MEXaHWYECKON SHEPTUU NPU JBUKEHUU TeNa MO IEUCTBUEM MPYKUHBI.

Jlabopamopnuie padbomut u onvimeot.

1. KoHcTpyupoBaHue TpakTa Ajisi pa3roHa U JajdbHEHIero paBHOMEPHOTO JIBMXKEHUS IIAPUKA UITU TEJICKKH.
Omnpenenenue cpeiHe CKOPOCTH CKOJIbXKEHUsI OpyCcKa UK ABUKEHUS HIapuKa MO HAKIIOHHOM MIIOCKOCTH.
Omnpenenenne yCKOpeHUs Teja Ipyu PaBHOYCKOPEHHOM JBUKEHUHU MO HAKIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JIBIKEHHHM 0€3 HadalbHOW CKOPOCTH MYTH OTHOCATCS KaK Psif
HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJINHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CHIIbI HOPMAJIBHOTO J1aBJICHUS.

Omnpenenenue korhGUIIEeHTa TPEHUST CKOTBKECHHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JIBIXKEHHH TeJIa TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

10. OmpesienieHne pabOThl CHIIBI YIPYTOCTH TMPHU MOABEME T'py3a C HCIOJIB30BAHUEM HEMOJBUKHOTO M TIOJIBHKHOTO
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OJIOKOB.

11. MI3yueHue 3aK0OHa COXpaHEHUS SHEPTUM.

Pa3znen 9. Mexanu4yeckue KoJ1e0aHUSA U BOJIHbBI.

Konebarensnoe aBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOaHUI: IEPUOI, 4aCTOTa, aMIUTUTYAa. MaTeMaTHuecKuii u
NpY>KUHHBIN MasTHUKH. [IpeBpalnienne sHeprun npu KoinedaTeIbHOM JIBIKCHHH.

3atyxaromue KoJjieOaHus. BeiHyX7eHHbIe KojieOaHus. Pe3oHanc. Mexanuueckue BOJHBI. CBOMCTBA MEXaHWUYECKHX
BOJH. [IpomonbHble M momnepeyHble BOJIHBL. J[JIMHA BOJIHBI W CKOPOCTh €€ pachpocTpaHeHus. MexaHWyecKue BOJHBI B
TBEPJIOM TeJl€, CEHCMUYECKUE BOTHBI.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3ByK U yabTpa3ByK.

Jemoncmpayuu.



Ha6monenue konebaHuil Tes Moj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
HaGmonenue kose6anuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmronenne BBIHYKIEHHBIX KOJICOaHH U Pe30HAHCA.

PacnpocTpanenue mpoaoIbHBIX U IOTIEPEYHBIX BOJH (Ha MOJIEIN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

S A S o

Jlabopamopnuie padbomut u onvimeot.

OrnpesienieHue 4acToThl U Nepruoa KojaebaHni MaTeMaTHIECKOT0 MasiTHUKA.

OmnpeeneHue 4acToThl U Nepruoaa KojaeOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIeproia KoeOaHui MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.

NccnenoBanue 3aBUCUMOCTH TIeproia KoeOaHu MpyKUHHOTO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHH rpy3a, MOJBEUICHHOTO K HUTH, OT MAcChl rpy3a.

OnpITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJia KOJeOaHWM MPYKMHHOTO MasTHHKAa OT MacChl Ipy3a H
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HKECTKOCTU MPY>KUHBI.

7. V3MepeHne ycKOpeHHUs: CBOOOIHOTO TaIeHHUS.

Pazznen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHbiE  BOJIHBL.  CBOMCTBa  SJIEKTpOMarHUTHBIX  BojH.  Illkana
3JIEKTPOMArHUTHBIX BOJIH. VICTIOIb30BaHUE AJIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBA3H.

DOnekTpoMarHutHas npupoja ceeta. CkopocTh cBeTa. BonHOBBIE CBOIICTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBa JIECKTPOMAarHUTHBIX BOJIH.

2. BoJyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMOIIIBIO MOOMIBLHOTO TeleoHa.

Pa3nea 11. CBeToBbIe IBJICHHUS.



JIyueBas monenps cBera. Mcrounuku csera. IIpsmonunHeiiHoe pacnpocTpaHeHue cBera. 3armeHuss Connua u JIyHBL
Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH MpesioMyieHUs cBeTa. [loaHOe BHyTpeHHEE OTpaxeHue cBeTa. VCmoiab30BaHHUE MOJHOTO
BHYTPEHHETO OTPAXKEHUS B ONITUUYECKUX CBETOBOJIAX.
Jlunza. Xon nyuedt B nuH3ze. OnTudeckas cucreMma (oroarmapara, MUKPOCKOTIAa U Tejieckona. ['J1a3 kak onTtuuyeckas
cucrema. biInM3opykocTsh U JadbHO30PKOCTb.
Paznosxxenune 6enoro ceeta B criekTp. OnbiThl HptoToHA. Clio)KeHHUE CIIeKTpalibHBIX I[BETOB. Jlucmepcus cBera.
Jemoncmpayuu.
[IpssMosHEHHOE pacpOCTPaHEHUE CBETA.
OTtpaxeHue cBera.
[Tomyuenue n300pa’keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cera.
OnTryeckuil CBETOBO/I.
Xon mydeit B coOuparomiei JuH3e.
XoJ1 JIyueu B pacCEeHBaroOIICH JUH3E.
[TomyueHnne n300pa’keHUH C TTOMOIIIBIO JTUH3.
[TpuHnun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Monenb riasa.
11. Paznoxxenue 6enoro cBeTa B CIIEKTP.
12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX LIBETOB.
Jlabopamophuie pabomot u onvimeot.
1. HMccnenoBanue 3aBUCUMOCTH YTila OTPAXKEHUS CBETOBOIO JIyda OT yIJIa HaJCHHUS.
2. M3ydeHue xapakTEpUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaie.
3. HccnmenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIJIEHUS CBETOBOTO JIyda OT YIJja MaJeHUs Ha TPAHULIE «BO3LYyX—CTEKIO».
4. TlomydueHne N300paKeHUI ¢ TTOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpenenenue POKYCHOTO PaCCTOSHUS U ONITHYECKON CUIIBI COOMPAIOIIEH JIMH3HI.
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6.
7.

OnpITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIEKTP.
OMBITHI IO BOCTIPUSITUIO LIBETA TPEAMETOB MPU WX HAOIIOJEHUU Yepe3 IIBETOBbIC (DUIBTPHI.

Paszpnen 12. KBanToBbIe sIBJICHHS.
Omneitel Pezepdopna u nnanerapnast mojens aroma. Monens atoma bopa. Mcnyckanue v MoriomeHre CBeTa aTOMOM.

KBanTsl. JIuHeluaTpie CIEKTPHI.
PanunoaktuBHOCTH. Anbha-, 6eTa- U ramma-uznydenus. Ctpoenue atToMHoro sijipa. HykiioHHast Mojieib aTOMHOTO sipa.

H3oTombI. PaI[I/IOB,KTI/IBHBIe MpCBpallICHUA. Hepno;[ nmojgypacianaa aTOMHBIX ANCP.
H}ICpHLIG PCaKu. 3aKOHBI COXpAaHCHHUA 3apsAd0BOT0 U MAaCCOBOT'O YUCCII. 9H€pI‘I/IH CBsA3HU aTOMHBIX AICP. CBs13b MacChI

U sHepruu. Peakuuu cuntesa u aenenus saaep. ictounuku 3Hepruu CosiHIA U 3BE3]I.
AnepHas sHepreTuka. JlelicTBUS paMOAKTUBHBIX U3TyYCHUN HA )KUBbIE OPTraHU3MBbI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

Cnextp Bomopoa.

Hab6monenue TpekoB B kamepe BunibcoHa.

Pabora cuéTurika HOHU3UPYIONTUX U3TYICHUH.

Perucrpanus uznydeHus: IpUPOIHBIX MUHEPAJTIOB U TPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

HaGmroienre CIuTomHBIX U THHEWYAThIX CIEKTPOB U3TyUCHUS.
HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY TyTH (TI0 poTorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEILHO-0000 1A MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYJIb MPEAHA3HAYECH JUIsl CUCTEMATU3AIMHA M 0000IIEHNS IPEIMETHOTO COACPKAHUS
M ONBITA NEATEIBHOCTH, MPHOOPETEHHOTO TPH M3YYCHHHM BCEro Kypca (U3HWKH, a TAaKKe IS MOATOTOBKH K OCHOBHOMY
rOCY/IapCTBEHHOMY 2K3aMEHY IO (PU3HKE I 00yUaIONTUXCsl, BRIOPABIIUX dTOT YUEOHBIN MTPEIMET.



[Ipn W3ydeHUM NaHHOTO MOJIYJIS PEATU3YIOTCSI U CUCTEMATH3UPYIOTCS BHIBI JIESITEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecreynBaeTcss JOCTHKEHHE MPEIMETHBIX M METalpeJIMETHbIX IUIAHUPYEMBIX pe3ylabTaTOB 0OydeHus, (HopMHUpyeTcs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHHUE HAYUYHBIX METOJOB MCCIEAOBAHMS SBJICHUN NMPUPOJBI U TEXHUKH, OBJIAJCHUE
YMEHUSIMU OOBSICHATH (PU3NUYECKUE SIBJICHUS, IPUMEHSS NIOJyYCHHbIE 3HAHUS, PEeIIaTh 3a/1a4d, B TOM YUCJE€ KaYeCTBEHHbIE U
AKCHEPUMEHTAIBHBIE.

[IpyHIMNUANBHO JEATEIbHOCTHBIM XapakTep JaHHOTO pasjiesia peanus3yeTcss 3a CYET TOro, 4Tro oOydaromuecs
BBINIOJIHSIFOT 3aJ]aHUs1, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSCHATH (DU3UUECKHUE SBJICHUS B OKPY XKaIOIlEeHd MpUpOe U
NOBCETHEBHOM JKM3HU;

UCIIOJIb30BaTh HAy4yHbIE METOJIbI HUCCIIENOBaHUA (U3MUECKUX SBJICHHM, B TOM 4YHCIE IJsi MPOBEPKU THUIOTE3 U
NOJIyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblE€ OCHOBBI HanOoJiee Ba)KHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOIMH, HalpUMep, MPaKTUYECKOTro
UCIIOJIb30BAHMS PA3IIMYHBIX NCTOYHUKOB SHEPTHHM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHUs BCEX M3BECTHBIX BUIOB
JHEPrUU.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuenne ¢Gu3mku Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUs HANpaBICHO HA JOCTHUKEHUE JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCIAMCECTHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pe3ynbrare uzyuenus Gpu3sMky Ha ypoBHE OCHOBHOI'O 00OIIEro oOpa3oBaHus y o0yuarouierocst 0yayT cqpopMupOoBaHbI

CICAYOMNUC JIMYHOCTHBIC PC3YJIbTATHI B HACTH !

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOI HAYKH;

— LIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHMHM OOIIECTBEHHO 3HAUYMMBIX U 3THYECKHX IMPOOJIEM, CBSI3aHHBIX C
NPaKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PU3HKH;

— OCO3HaHHUE BaXXHOCTH MOPAJIBHO--3THYECKUX IPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUSA:

— BOCHPUATUE 3CTETUYECKUX KauecTB (hU3MUECKOM HayKH: €€ TapMOHHUYHOTO IOCTPOEHHs, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMA:

— OCO3HaHME LEHHOCTH (PU3MUECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMUS MUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTHUH,
BAXKHEMIIIEH COCTABIIAIOIIEH KYIbTYPHI;

— pa3BUTHE Hay4YHOU JH0003HATEIBHOCTH, HHTEPECA K UCCIIEN0BATEIBCKON AEATENBHOCTH;

5) popmupoBaHusi KyJbTYpPbl 310POBbS X SMOLMOHAIBHOI0 0J1AT OOy YU

— OCO3HaHUE ILIEHHOCTH O€30MacHOro 00pas3a XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaXKHOCTH IPaBUII
0e30MacHOro MOBEJIEHUSI Ha TPAHCIOPTE, HAa JOPOrax, ¢ DJIEKTPUUECKUM M TEIJIOBBIM OOOPYJOBAaHMEM B JOMAIIHUX
YCIIOBUSX;

— copMHPOBAHHOCTH HaBbIKA peieKCUU, MPU3HAHUE CBOETO IIPaBa Ha OUIMOKY U TAKOTO )K€ MpaBa y JIPYroro 4eaoBeKa;



e 6) TPyI0BOr0 BOCIMTAHUA:

e — aKTHUBHOE YYacCTHE B PEIICHUU MPaKTHUUECKUX 3aj]ay (B paMKax CeMbH, 00pa30oBaTeIbHON OpraHU3alliu, Topoja, Kpas)
TEXHOJOTUYECKON U COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE€ U (PU3NUECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO NTpodecchil, CBI3aHHBIX ¢ PU3UKOM;

e 7)3KOJOrH4e€CKOr0 BOCIIMTAHUA:

e — OpPHUEHTAIMA HA MPUMEHEHUE (PU3MYECKUX 3HAHUU I PEIICHUS 3a7a4 B 00JACTH OKPYXKAIOIIEH Cpe/Ibl, TUIAHUPOBAHUS
MOCTYTKOB Y OI[EHKU WX BO3MOXHBIX MOCIIEICTBUH JJIsl OKPYIKAIOIICH CPeIbl;

e — OCO3HAHHUE II100ATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIEM U ITyTeH X pelieHus;

e §8) aganTanmum K M3MEHSIIOIIUMCS YCJIOBUSIM COMAIbBLHOI U MPUPOTHOM Cpeabl:

e — TIOTPeOHOCTH BO B3aWMOJICUCTBUU TPU BBITIOJTHEHUU HWCCIEIOBAHUN M MPOEKTOB (DU3NUYECKOW HANpPaBICHHOCTH,
OTKPBITOCTb OMBITY U 3HAHUSM JIPYTUX;

e — IMOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIHbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUMU, B TOM UHciie POpMYITUPOBATH UJICH, TTOHSATHUS, TUIIOTE3bI O (PU3UIECKHUX
00BEKTaxX U SBJICHUSX;

e — OCO3HaHHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 001aCTH (DU3UKH;

e — IUTAHUPOBAHUE CBOETO PAa3BHUTHS B MPUOOPETCHUN HOBBIX (PU3HUCCKUX 3HAHUM;

e — CTpPEeMJICHHE AaHAJIM3UPOBATh M BBIABIITH B3aMMOCBSI3M TPHUPOJLI, OOIIECTBA W SKOHOMHUKH, B TOM 4YHCIE C
MCITIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIIEHKA CBOUX JCHCTBUH C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEY, BO3SMOKHBIX TJI0OABHBIX MOCIEICTBHIM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUsT mporpaMmbl 1Mo (GU3MKE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y OOydaromierocs: OyayT
chopMHpPOBaHEI MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATECIIbHBIC YHUBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHHUKaTHUBHBIE YHUBEPCAJIbHbIE yUeOHbIC IEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIE YUeOHbIE AEHCTBUS.



Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Ba3oBble JJornueckue 1edcTBUA:

BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

YCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS 1JIsl 0000IEHUs U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBbIX (aKTax, TaHHBIX U HAOIIOJEHUSAX, OTHOCIIINXCS K
(U3HYECKUM SIBICHUSIM;

BBISIBJISITh MPUYMHHO--CJICACTBEHHBIE CBSI3W NMPU M3YYCHUM (PU3MUYECKHUX SIBJICHUN M MPOLIECCOB, JIENATh BBIBOJBI C
UCIIOJIb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX YMO3AKJIKOYEHUW, BBIJBUraTh THUIOTE3bl O B3aUMOCBA3SAX
(u3nUeCcKUX BETUYHH;

CaMOCTOSITEJILHO BBIOMPATH CIMOCOO peleHus yuyeOHo (usmveckoil 3amaun (CpaBHEHHE HECKOJIBKHX BapUaHTOB
peleHus1, BBI0Op Haubosee MoAXOJAIEr0 ¢ yU€TOM CAaMOCTOSATENbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBarejLCKAE TeCTBUSA .

MCIO0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKAUN HHCTPYMEHT MTO3HAHUS;

IIPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY ONBIT, HECIOXKHBIM (DU3UIECKHN SKCIIEPUMEHT, HEOOJIBIIIOE
ucciaea0BaHre (PU3NIECKOro SBICHHUS;

OIICHUBAaTh Ha IPUMEHHMOCTh M JOCTOBEPHOCTh HWH(OpMAIMIO, TOIYyYCHHYIO B XOAE HCCICIOBAHUS WIIH
SKCIIEPUMEHTA;

CaMOCTOSATETIFHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIOJEHUS, OTIBITA,
WCCJIEIOBAHUS;

MIPOTHO3UPOBATH BO3MOKHOE JajbHENIIee pa3BUTHE (HU3UUECKUX MPOIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKCHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSTh Pa3IMYHBIE METO/bI, HHCTPYMEHTHI W 3aIlpPOCHl MPU TOUCKE W O0TOOpe MH(MOpPMAIMHM WM JAHHBIX C
y4ETOM TIPEITIOKEHHON yaeOHOH (hrU3MIecKo 3a/1a4u;
aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAIUIO PA3TUUYHBIX BUJIOB U (POPM TMpPEICTABIICHHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (QOpMy MpeacTaBiIeHUss MHOOpPMAIMU W WIUIIOCTPUPOBATH pellaeMble
3a/1ayu HECJIOXKHBIMH CXEMaMU, JUarpaMMaMu, MHOM TpauKoi U UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B XOJIe 0OCYKJIeHHUsI Y4eOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOpPHBIX PabOT U MPOEKTOB 3ajlaBaTh BOIPOCHI IO
CYIIECTBY OOCYKJTaeMOW TEeMbl M BBICKAa3bIBaTh HWJICH, HAIICIICHHBIC Ha pEIICHWE 3aJadd W TOJJICp’KaHUe
OJaroxenaTeIbHOCTH OOIICHUS;

COIIOCTAaBJISITh CBOM CYXACHHS C CY)KICHHSIMHU JIPYTMX YYaCTHHKOB JUajora, OOHapyXMBaTh Pa3jIU4He M CXOJCTBO
MO3UILIMH;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TIPEJCTaBIATh PE3yJbTaThl BBITOJIHCHHOTO (DU3UYECKOTO OIbITa (IKCIIEPUMEHTa, WCCIICIOBaHUS,
IPOEKTA);

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAMBUAYAIHLHOM pabOTHI MpPU PEIICHHH KOHKPETHOMN
buzudeckoit mpooIeMbl;

NPUHUMATH 1IeJId COBMECTHOM JESTENIbHOCTH, OPTaHU30BbIBATh NEUCTBUS MO €€ JOCTIKEHUIO: PACTIPEIENISITh POJIH,
00CyXIaTh MPOIIECCHI M PE3YJIbTAThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJHATH CBOIO YacTh PabOThI, JOCTUras KaueCTBEHHOT'O Pe3ysibTaTa MO CBOEMY HANPABICHUIO U KOOPIUHUPYS
CBOM JICUCTBHUSI C IPYTUMU YICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHUSM, CAMOCTOSITENHHO CPOPMYIMPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHUS.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBISITH TTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIUAX, TPEOYIOMUX IS pEHICHHs (U3MIECKUX 3HAHHM;
OPUEHTHPOBATHCS B PA3IMUYHBIX MOJXOAAaX MPUHSITHS PelleHUuN (MHAUBUIYaTbHOE, MPUHATUE PEIICHUsl B TPYIIIE,
MIPUHSATHE PEUICHUN TPYIIoi);



CaMOCTOSITEJIbHO COCTaBJSITh AJITOPUTM pelieHus (U3MYecKol 3ajauv WM IUTaHa MCCIEAOBAHMUS C YYETOM
MMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MIpeajiaraeMble BAPUAHThI pELICHUM;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYallUM U MpeJiaraTh IiaH e€ n3MEeHEHNUS,

OOBSACHATh MPUUYMHBI JTOCTHXKEHUS (HEOCTHXKEHUS) Pe3yJIbTaTOB ACSTENbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTH KOPPEKTUBBI B JICSITEIBHOCTD (B TOM YHCII€ B XOJ BBITIOJHEHHS (PU3NYECKOTO UCCIEAOBAHMS UM MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITEILCTB, U3MEHUBIINXCS CUTYyallMi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ceOsi Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHH Ha HAy4yHYIO TeMY, TOHMMAaTh MOTHUBHI,
HaMEpEeHUs U JIOTHKY JIPyroro;

NpU3HaBaTh CBOE MPaBO HAa OMIMOKY NpH pElIeHUH (U3MUYECKHX 3a7a4 WIM B YTBEPKICHHUSIX HA HAyYHBIE TEMbI U
TaKoe ke MpaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIly oOyueHust B 7 KJiacce mpeMETHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTD Y
o0Oy4JarommXxcss YMEHUM:

MCIIOJIb30BaTh TOHATHA: (PU3MYECKUE M XMMHUUYECKHE SIBIICHUS, HAOJIOJCHHE, IKCIEPUMEHT, MOJENb, THIIOTE3a,
eAVHUIBl  (U3UYECKUX BEIIMYMH, aToM, MOJIEKyJla, arperatHble COCTOSHHS BemecTBa (TBEpAOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKoe JBHXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, TMPAMOJIUHEHHOE), TPACKTOPUS,
paBHOJACHUCTBYIOMIAS cuia, Aedopmanus (yrnpyras, IUIacTUIeCcKasi), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznu4arh sABiaeHUS (Muddy3us, TEIIOBOE ABMKECHUE YACTHIl BEIIECTBA, PABHOMEPHOE JBMKCHHE, HEPABHOMEPHOE
JNBH)KEHUE, UHEPLHS, B3aUMOJECHUCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIKO BpAlICHHMS, Iepeaada
JABIICHUSI TBEPABIMHU TEJIAMH, XUIAKOCTAMH M Ta3aMH, aTMoc(epHOE AaBjieHUE, IUIABaHWUE TeJ, MpEeBpallCHUs



MEXaHUYECKOU SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIIMX TaHHOE
(u3nueckoe sBICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKHUX SIBJICHUN B OKpPYXAIOLIEM MHUpPE, B TOM 4HCie (U3UYECKue
SBJICHUS B PUPOJIE: PUMEPHI JIBUIKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B KUBOW U HEKUBOW MPUPOJIE, NEUCTBUE CHUIIbI
TPEHHsI B IPUPOJIE U TEXHHUKE, BIMSIHHME aTMOC(HEpPHOro JaBieHUS HA KMBOW OpraHU3M, IUIaBaHHE PbIO, phlYarv B
TEJE YeJOBEeKa, MPH 3TOM MNEPEBOJUTH MPAKTUYECKYIO 3a/Jauy B Y4eOHYIO, BBIJIEISATH CYIECTBEHHbBIE CBOMCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

ONKCHIBATh M3YUYCHHBIE CBOMCTBA Tesl M (PU3NUYECKHE SBIICHUS, UCIOJIb3YsS (pu3myeckue BeTUYMHBI (Macca, 00bEM,
IUIOTHOCTH BEUIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHJIa YNPYroCTH, CHJIa TSDKECTH, BEC Tela, CHUiia
TpeHusl, JaBieHue (TBEPAOro Tela, >KUIKOCTH, raza), BHITAJIKMBAIOIIAS CUJIa, MEXaHH4YecKas paboTa, MOIIHOCTD,
IUIEYO CUJIbI, MOMEHT CHJIbI, KOP(D(PUIMEHT IMOJIE3HOTr0 NEHCTBUS MEXaHU3MOB, KMHETHYECKas M MOTEHIMAIbHAS
SHEPIrus), MPHU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOIB3YEMbIX BEIUYHMH, UX 0003HAUYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIUYMH, HAXOJIUTh (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYUHAMH, CTPOUTH TpaMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEJTUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS M IPOIIECCHI, HCMOJIb3Yys IMpaBUjia CIOXKEHHUS CHUT (BIOJb
OJIHOU TIpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IPaBUIO paBHOBecHs pbiuara (0JI0Ka), «30J10TOE
MPABUJIO» MEXaHUKH, 3aKOH COXPAHECHHS] MEXaHMYECKOW HHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE SBJICHMS, IPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTYyalHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO--CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsACHEHUE U3 1-2
JOTMYECKHUX IIAaroB ¢ omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBa (DU3MUECKUX SIBICHUN, (PU3NYECKMX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTts pacuéTHbIe 3a/1a4u B 1—2 neiicTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (DU3UUECKUE BETUUUHBI:
Ha OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4M 3alHChIBaTh KPAaTKOE YCIOBUE, OJCTABIATh (PU3HMUECKUE BEIUYUHBI B (POPMYITBI
U TPOBOJUTH pPacy€Thl, HAXOAWTh CHPABOYHBIE [aHHbIE, HEOOXOIMMbIE [UIsl pEUIeHUs 3ajad, OLEHUBATh
PEATUCTUYHOCTD MOJTYYEHHON (PU3UYECKON BEITUUYUHBI,



pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOITU (U3UIECKUX METOJIOB, B ONMMCAHUU HCCIIEA0BaHUS
BBIJICJISITh MPOBEPSAEMOE MPEANONIOKEHNE (TUIOTE3Y), pa3inuaTh W HHTEPIPETUPOBATH MOJYUYCHHBIN PE3yibTarT,
HaXOJIUTh OIIMOKH B XOJI€ OIBITA, ACIAaTh BEIBOJABI [0 €r0 pe3ybTaTam;

MPOBOJIMTh OIBITHI MO HAOMIOJAEHUIO (U3UYECKUX SBICHUM WU (U3UYECKUX CBOWUCTB Tell: (HOPMYIHPOBATH
MpOBEPSIEMbIE TIPEATIONOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYy/I0BaHUS, 3alUChIBAaTh X0/ OIbITA U
dbopMyITHUpPOBATH BHIBOIBI;

BBITIOJIHSITE TIPSIMbIE W3MEPEHHUS PACCTOSIHUS, BPEMEHH, MaccChl Teja, 00bEéMa, CHJIBI W TEeMIepaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH TMOKAa3aHUsS MPUOOPOB ¢ YUETOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUN;

POBOJIUTH KMCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (DU3WYECKOW BEIMYMHBI OT JAPYrod C HUCIOJIB30BAHHEM MPSMBIX
U3MEPEHUHN (3aBUCUMOCTH TYTH PABHOMEPHO JIBIDKYIIETOCs Tejla OT BPEMEHHU JBIDKCHHS Tella, CWIbl TPEHUS
CKOJILKEHHMsI OT Beca Tejla, KauecTBa 0OpabOTKU MOBEPXHOCTEW TeJl M HE3aBUCHUMOCTU CWJIBI TPEHHUsS OT IUIOLIAIU
CONPUKOCHOBEHUS TE€Jl, CUJIBI YIIPYTOCTH OT Y/UTMHEHMS IPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON
YacTH TeJa ¥ OT IJIOTHOCTH KHUAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTHU Teja, OT TNIyOUHBI, Ha KOTOPYIO MOTPY>KEHO
TEJIO, YCIOBUM TUIaBaHUS TeJ, YCIOBUW paBHOBECHS pblyara W OJIOKOB), Y4aCTBOBaTh B IUIAHHUPOBAHWU Y4E€OHOTO
UCCJIeIOBaHUs, COOMpATh YCTAHOBKY M BBIMIOJNHATh W3MEPEHHUS, CIEeNys MNPeIoKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI MOJYYCHHOW 3aBUCUMOCTH (DU3NYECKUX BETUYHMH B BHUJIE MPEJIOKEHHBIX TaONHIl U TpaduKOB, JAenaTh
BBIBO/JIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC M3MEPEHUS (PHU3NYECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUIKOCTH U TBEPAOTO Tela, CHUiia
TPEHUSI CKOJIBXEHHUS, JaBJICHHE BO3AyXa, BBITAIKUBAIOIIAS CUJIA, IEHCTBYIONIAs HAa MOTPYKEHHOE B KUIKOCTH TEJIO,
KOA((PHUIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON MHCTPYKIIMU: TIPU BHITIOTHEHUN
M3MEPEHUN cCOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHUE HCKOMOU BEJIMYHHBI;

cOOTI0IaTh TIPaBWIIa TEXHUKH 0€30MTaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

YKa3bIBaTh MPUHLMIBI JEUCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWMCTB: BEChl, TEPMOMETP, AHUHAMOMETD,
COOOTIArOMINECS COCYABI, OapOMETp, phluar, MOJBMKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTH;



XapaKTEepU30BaTh MPUHIIUIIBI JEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUS
(B TOM 4YHuCHE: TOJIIUIHUKH, YCTPOWCTBO BOAOMPOBOJA, THUIPABIMYECKUM TIPECC, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), UCTIOIL3Ys 3HAHUS O CBOMCTBAaX (PU3UUYECKUX SBJICHUN U HEOOXOAUMBIE (PUBHUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH NPUMEPHI (HAXOIUTh UHPOPMAIUIO O MMPUMEPaAx) MPAKTUYECKOT0 UCIOIL30BaHUS (DU3NUECKUX 3HAHUN B
MOBCEIHEBHON KU3HM sl oOecrieueHuss Oe30MacHOCTH Tpu oOOpalieHUuH ¢ TpudoopaMH M TEXHHUYECKUMHU
yCTPOICTBAMU, COXPAHEHUS 3/I0POBbsI U COOJIIOACHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYXaIOUIe cpelie;
OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaIuu B MIHTEpHETE B COOTBETCTBUU C 33 JaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIIMXCS 3HAHUW M MYyTEM CpPaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIJEIATH MHGPOPMAIUIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUMBOM MITH MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIH30BaTh MPHU BBHITIOJHEHUH YYCOHBIX 3alaHU HAYYHO--TIOMYJIPHYIO JIUTEPATypy (HU3HUYECKOTO COJACpP)KaHMS,
CIIpaBOYHBIE MaTEpUaJIbl, pecypchl ceTu HTepHET, Bl1aeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE KpAaTKWE MUCbMEHHBbIE M YCTHBIE COOOIICHUS HAa OCHOBE 2—3 MCTOYHUKOB HH(POpPMAIIUU
(¢u3nUecKoro coaepKaHus, B TOM 4YHCJIE MyOJUYHO JeNaTh KpaTKUE COOOLIEHMS] O pe3yiabTaTax IMPOEKTOB HIIU
y4eOHBIX MCCJICJOBAaHUN, MPU ATOM TPAMOTHO HCIOJIB30BaTh M3YUYCHHBINM TOHATUWHBINA armapar Kypca (pu3ukw,
CONPOBOK/JATh BBICTYILJIEHUE MPE3ECHTALUEH;

MIPU BBITIOJTHEHUU Y4E€OHBIX MPOEKTOB U MCCIEIOBAHUMN paclpenessiTh 00SA3aHHOCTH B TPYMIE B COOTBETCTBHUH C
MIOCTaBJICHHBIMH 3aJ]a4aMHU, CJICIUTh 3a BBINOJHEHUEM ILUIaHA JEUCTBUI, aICKBATHO OIIEHUBATH COOCTBEHHBIN BKJIA]
B JIEATEIIbHOCTh IPYMIIbl, BBICTPAaUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHHUE OKPYKAIOIIHX.

K koHIy o0yueHus B 8 Kjacce mpeIMeTHbIC Pe3yJbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
00y4JarommXxcss YMEHUM:

WCMOJIB30BATh MOHATHUS: MAacca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMIKEHHUE aTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE W aMop(dHbIC Teya, HACHIIEHHBI M HEHACHIIIEHHBIN Map, BIAXKHOCTb
BO3JyXd, TEMIIEpaTypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOW JBUraTellb, JJIEMECHTAPHBIN JJIEKTPUYECKHN 3apsii,
AJEKTPUYECKOE MOJIE, IPOBOJAHUKHU U JUDIICKTPUKH, ITIOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;



pa3nuuaTh SBICHUS (TEIJIOBOE pacIIMpeHHe M C)KaThe, TeIuiomnepeaada, TEIIOBOE paBHOBECHE, CMayMBaHHE,
KaMWUISPHBIC SIBJIICHHSI, WCIApPeHHME, KOHACHCAIMA, IUIABJICHHWE, KpUCTaIu3anus (OTBEepACBaHUE), KHIICHHUE,
TeruIonepeaada (TeIIONMPOBOAHOCTh, KOHBEKIHS, H3JIyYCHHE), JJICKTPHU3alUs TEJ, B3aUMOJCHCTBUE 3apsJiOB,
JEUCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JICHCTBHE MarHUTHOTO ITOJISI HA
MIPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs WHIYKIUS) 10 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE ABJICHUE;

pacro3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3MYCCKUX SBJICHHA B OKPYKAIOIIEM MHUPE, B TOM YHCIC (PU3NUECKHEC
SIBJICHUS. B TPUPOJIC: TIOBEPXHOCTHOE HATSIKECHUE M KANWJUIAPHBIC SBICHHS B NPUPOJE, KPUCTALIBI B MPHUPOJE,
m3nyderane CornHIla, 3amMep3aHHe BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE pOCH, TyMmMaHa, WHEs, CHera,
AJICKTPUYCCKHUE SBJICHUSA B arMocdepe, AJICKTPUUECTBO KUBBIX OPraHW3MOB, MarHMTHOE ToJie 3eMiH, Jpeid
IIOJIFOCOB, POJIb MAarHWTHOTO IO JUIS )KM3HU Ha 3eMJie, TOJSIPHOE CHSHHUE, IIPH 3TOM IEPEBOAMTH MPAKTHYCCKYIO
3aaqy B y4eOHYIO, BBIICIISTH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3HUECKUX SIBICHUH;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TeT W (PU3UYECKHE SIBICHUS, UCTIOIB3Ys (PU3NICCKUE BEIMUYUHBI (TemrepaTypa,
BHYTPEHHSSI SHEPTHs, KOJUYECTBO TEIUIOTHI, YJCNbHAs TEIJIOEMKOCTh BEIIEeCTBA, YACNbHAas TEIUIOTa TUIABICHHUS,
yIenbHasl TEIJIoTa MapooOpa3oBaHMs, yAeTbHas TEIJIOTa CropaHHs TOIUTHBA, KOA((HUIMEHT MOJIE3HOrO JEHCTBUS
TETUIOBOW MAIIIMHBI, OTHOCUTENbHAS BIIAXXHOCTH BO3AyXa, JJIEKTPHUYCCKHHA 3apsj, CWIa TOKa, JJIEKTPHUECKOE
HaNpsOKEHUE, COINPOTUBJICHWE TPOBOJHUKA, VYIEIHHOE COMNPOTHBIICHHWE BEIIECTBA, padoTa H  MOIIHOCTH
QJIEKTPUYECKOTO TOKA), TPU ONHMCAHWU MPABHIBHO TPAaKTOBaTh (DM3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIHYUH,
o00O3HaueHUsI W €NUHUIBI (U3MYECKUX BEIWYWH, HAXOAUTHh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEITMYHMHY C JPYTHUMH BEJIMYMHAMH, CTPOUTH TPadUKH U3yUYEHHBIX 3aBUCUMOCTEH (U3NMUECKUX BETUUNH;
XapaKTepu30BaTh CBOWCTBA Ted, (HU3MYECKHUE SBICHUS ¢ TMPOIECCHl, WCIOJIb3Yys OCHOBHBIC TIOJIOXKEHUS
MOJICKYJISIPHO--KHHETHYECKOW TEOPUM CTPOCHHUS BEIIECTBA, MPUHIIUI CYMEPIO3UINHA ToJied (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Owma nis ydactka memnd, 3akoH JIkoymns—JIeHIa, 3aKOH COXpaHEHHS
OHEPTUH, TIPH ITOM JIaBaTh CIIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMAaTHUYECKOE BRIPAKCHHE;
OOBSACHATh (U3MUECKHE TPOIECChl W  CBOWCTBA Tel, B TOM 4YHCI€ ©W B KOHTEKCTE CHUTYyallui
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1—2



JIOTUYECKUX MIAaroB ¢ OMopod Ha 1—2 W3y4eHHBIX CBOMCTBA (DU3WYECKUX SIBICHHH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemaTh pacu€THbIC 3aa4u B 2—3 NEWCTBUS, UCTIONbB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3NUECKUE BEITMUUHBI:
Ha OCHOBE aHaju3a yCJIOBHUA 33Jaud 3allMChIBaTh KPATKOE YCIOBHE, BBISBIISITh HEIOCTATOK JAHHBIX ISl PEUICHUS
3a/1auu, BHIOMpaATh 3aKOHBI U (OPMYJBI, HEOOXOAUMBIE aJia €€ pelIeHUs, MPOBOJUTH PacU€Thl M CpPaBHUBATH
MOJTy4YeHHOE 3HaYCHUE (PU3NYECKON BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIM (PU3UUECKUX METOIOB, UCIIOJIb3Ys OIHUCAHUE
UCCIICIOBaHUs, BBIJCHATh MPOBEPSIEMOE MPEAINOI0KEHHUE, OIEHUBAaTh NPAaBWIBHOCTh TMOPSAKA MPOBEICHUS
UCCIIeIOBaHus, 1€J1aTh BBIBO/IBI;

IIPOBOJIUTH OIIBITHI 110 HAOIIOCHHUIO (PU3MYECKUX SBJICHUN MU (PU3NUECKHUX CBOMCTB Tel (KaNWJIISPHBIC SBICHUS,
3aBUCHUMOCTD JIABJICHHUS BO3JyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS U HArpeBaHUs MPH
U3JIYYEHUU OT I[BETa M3Iydarouied (IOIVIOMIAroNIel) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUs BOAbI OT TEMIIEpPaTyphbl
KUIOKOCTH M IUIOIIAAM €€ TIOBEPXHOCTH, DJIEKTPH3alMs TEel W B3aUMOJCHCTBUE JJIEKTPUUYECKHX 3apsI0B,
B3aUMOJICHCTBHE TOCTOSHHBIX MArHUTOB, BU3YyaJu3alMsi MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MarHuTOB, JEHCTBUS
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS MOCTOSIHHOTO
TOKa): (OPMYTUPOBATH MPOBEPSEMBIC MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUSA,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MPSAMBIE W3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEIBHOW BJIAXHOCTH BO3[yXa, CHJIBI TOKA, HAIpPSIKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U MATYMKOB (PU3MUECKUX BEIIMYWH, CPABHUBATH PE3YJIHTATHl U3MEPEHUN C
y4€TOM 3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MIPOBOJUTH HMCCIECIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYHMHBI OT JIPYrol C HCIONH30BAHUEM MPSIMBIX
U3MepeHuH (3aBUCUMOCTb CONMPOTUBIIEHUS IPOBOJJHUKA OT €T0 JUIMHBI, IUIOMIaAN ONEPEUYHOr0 CEUCHHS U YIeIBHOTO
CONIPOTUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA, MAYLIEr0 Yepe3 MPOBOJHMK, OT HAMNPSIKEHHS HA MPOBOJHUKE,
HCCIIEIOBAHUE TIOCJIEIOBATENIBHOTO W MApAJJIEIbHOTO COEJMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HMCCJIEAOBAHUE,
coOupaTh YCTaHOBKY M BBIMOJHATH HM3MEPEHUS, CIeAys MPEMIOKCHHOMY IUIaHy, (UKCHpPOBATh PE3yJIbTAThHI
MOJIy4YE€HHOM 3aBUCUMOCTH B BUJI€ TaOJIUIl U IPpaUKOB, J1€JIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;



MPOBOJIUTh KOCBEHHBIC H3MEpEeHUs (PU3NYecKuX BeIUYuH (yJelbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CIEys IPEAJIOAKEHHON HHCTPYKIIMH, U BRIYUCIIATH 3HAUEHUE BEJIMUYUHBI,

coOJII01aTh IPaBUJIa TEXHUKH 0€30MacCHOCTH IIPpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapaKTEepU30BaTh MPUHIIUIIBI JEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUS
(B TOM umMcne: cUCTeMa OTOIUICHUS JIOMOB, THTPOMETp, MapoBas TypOMHa, amMIepMeTp, BOJbTMETP, CUYETUMK
AIEKTPUYECKOW DHEPruM, DSIEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTeNIbHbIE JJIEKTPONPHOOPHI (MPUMEPHI),
ANEKTPUUECKHE MPEIOXPAHUTENH, SJIEKTPOMATHUT, AJIEKTPOABUTATENb MOCTOSHHOTO TOKA), HUCIMOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBICHUN M HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONUCTBA U HU3MEPHUTEIbHBIE MNPUOOPHI MO CXeMaM M CXEMaTUYHBIM
pUCyHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC, TCUXPOMETpP, TUTPOMETP, JBHUrarellb BHYTPEHHErO0 CrOpaHWs,
AIEKTPOCKOI, PEOCTaT), COCTABISTH CXEMbl JJIEKTPUYECKUX LEMEeH C MOCIEI0BATENbHBIM W TapajuleIbHbIM
COEIMHEHHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKHUX 1IETICH;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O IPUMEPaX) MPAKTUUECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B
MMOBCEIHEBHON KU3HM i obOecriedeHuss O€30MacHOCTH TIpU  OOpallleHHMH C TPpUOOpaMHu W TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbSI 1 COOJIIOACHHS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOIIEH Cpelie;
OCYIIECTBIISITh MOUCK HHpOpManuu (HU3MIECKOro coiepkaHus B VHTepHETe, Ha OCHOBE MMEIOIIMXCA 3HAHUNA U
MyTEM CpaBHEHUS JOMOJIHUTEIbHBIX UCTOYHUKOB BBIJCISTh HH(DOPMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYNBON HIIH
MOKET ObITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BHITTOJHCHUH yYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO JUTEPaTypy (PU3NYECKOTO COAEpIKaHMUS,
CIIpaBOYHBIE MaTepHUaibl, pecypchl cetu MHTepHET, BIageTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPe0O0pa30BaHUs
nH(pOpMaIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBbIC NMHCHMEHHBICE M KPATKUE YCTHBIC COOOIIEeHHs, 0000mas WHGOPMAIMI0 W3 HECKOJIBKUX
HUCTOYHUKOB (PU3UYECKOr0o coAepKaHus, B TOM YHCIE IYyOJMYHO NPEACTABISATh PE3yJbTaTbl MPOEKTHON WU
WCCIIEIOBATEIBbCKOM AEATEIIBHOCTH, NPU 3TOM TI'PaMOTHO MCIIOJIb30BaTh HW3YYEHHBIM IMOHSITUHMHBIA ammapar Kypca
(bU3UKH, CONTPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIUEH;



IPU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHMNA (PU3MYECKUX MPOLECCOB paACHpENeiATh OO0S3aHHOCTU B
IPYIIIE B COOTBETCTBUM C ITOCTABICHHBIMM 3a/1a4aMH, CJIEIUTH 34 BBIIIOJIHEHUEM IUIAHA JEUCTBUI U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYMIbl, BBICTpAaUBaTh KOMMYHHUKATHBHOE
B3aMMOJIECTBHE, MPOSIBISASA TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

K xoHIly o0yueHust B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CPOPMHPOBAHHOCTD Y
o0Oy4arommxcs yMEHUM:

UCIIOJIH30BaTh TMOHSATHS: CUCTEMa OTCYETa, MaTepHabHash TOUYKa, TPACKTOPHS, OTHOCUTEIHHOCTh MEXaHHUYECKOTO
nBWKeHMs, nedopmanus (ymnpyras, IUIaCTHYECKas), TPEHHE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHE, HEBECOMOCTb U
NEPErPy3KH, MEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO, IICHTP TSAKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE
KoJeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIA AJIEKTPOMArHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS W TMOTJIONICHMS, anbda-, 6eTa- U raMMa-u3JIydeHus,
W30TOIIbI, SiZIEpHAst SHEPreTHKA,;

paznuyarth  SBIIEHUs (paBHOMEpPHOE M  HEpPaBHOMEpPHOE TMPSMOJIMHEMHOE JIBIDKEHHE, PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JIBUXKEHUE, CBOOOJHOE MaJIeHUE TeJl, pAaBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE JBIKEHUE, KoJeOaTelbHOE IBMKEHHUE (3aTyXalollMe W BBIHYXICHHBIC KoJieOaHUs), pE30HAaHC,
BOJIHOBOE JIBIDKEHHE, OTPAXCHUE 3BYKA, MPSIMOJIUWHEWHOE paCIpOCTpaHEHHUE, OTPAKCHHE W TPETIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaXEHUE CBETA, Pa3jOKEHHE OENoro CBeTa B CIEKTP W CJIOKEHHE CIEKTPaIbHBIX I[BETOB,
JTUCTIEpCHs] CBETa, ECTECTBEHHAs pPaJAMOAKTHBHOCTh, BO3HUKHOBEHHME JIMHEWYATOTO CIEKTpa M3IY4YECHUS) II0
OTHMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SBICHUN B OKPYXKAIOIMIeM MHpe (B TOM 4ucie (puandeckue
SBJICHUSI B IPUPOJIC: MPUIIUBBI U OTJIUBBI, ABUKEHUE MIaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE JABUKEHHUE >KHBBIX
OpraHMW3MOB, BOCHPHITHE 3BYKOB KHMBOTHBIMH, 3€MIIETPACEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BETA Tell,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTHYECKOE NEWCTBUE BHIMMOTO, YIBTPA(UOIECTOBOTO W PEHTTCHOBCKOTO
W3ITY9CHU, €CTECTBEHHBIN PaJUOAKTUBHBIA (HOH, KOCMUYECKHE JIy4H, PAAMOAKTHBHOE W3IIYYCHHE TMPUPOTHBIX
MUHEPAJIOB, JIEUCTBUE PAMOAKTUBHBIX M3JIyYEHUN HA OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYI0, BBIACIISThH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUI;



OMHUCHIBATh M3YYCHHBIE CBOMCTBA TeJ M (PU3NUECKUE SIBICHUSA, HCIOJIB3YS (PU3MYECKUE BEIUYUHBI (CpeaHss U
MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JABMIKEHUU, YCKOPEHHE, MEepEMEICHHE, MyTh, YII0Bas CKOPOCTh,
CUJIa TPEHMs], CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO Ma/eHUsI, BEC TeJla, UMIYJIbC Tella, UMITYJIbC
CUJIBI, ME€XaHWYecKasi paboTa U MOIIHOCTh, MOTCHIIMAIbHAS PHEPTHs Telia, MOAHSATOTO HaJl MMOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAIbHAST DHEPTUs CXKATOW MPYKUHBI, KUHETUYECKAss SHEPrus, MOJIHAS MEXaHWYeCKas SHEprus, NMepuoja u
yacToTa KoJieOaHW, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelib MPEIOMIICHUS
cpenabl), MPU OMUCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOJIB3YyEMbIX BEIUYWH, OOO3HAYCHUS U
eIUHUIIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (DOPMYJIBI, CBA3BIBAIOIINE MAaHHYIO (PU3MYECKYIO BEJIUYHUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTD Ipad)UKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHWH;

XapaKTepU30BaTh CBOWCTBA TeJ, (pU3WUECKue SBJICHUS U MPOIECCHI, UCIOIb3Yys 3aKOH COXPAHCHHS dHEPIUH, 3aKOH
BCEMHUPHOTO TATOTEHHUsSI, MPUHIIMI CYMEPIO3UIIMN CHUJI, MPUHIIMI OTHOCUTENbHOCTH [ anmies, 3akoHbl HpioTOHa,
3aKOH COXPaHEHUs HUMITYJbCa, 3aKOHbl OTPAKECHHS M IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHs 3apsioBOro M
MacCOBOT'O YHCEN MPU AAEPHBIX PEaAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTE€MaTHYECKOE BbIPAKEHUE;

OOBSACHATh (U3HUECKUE TIPOIleCChl M CBOMCTBA Tel, B TOM 4YHCI€ HM B KOHTEKCTE CHUTyallul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISBJIATh MPUUMHHO--CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB C OMOpOM Ha 2—3 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUU, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiath pacu€THBIC 3a7a4d (OMUpPAIONIUECSs HA CUCTeMy W3 2—3 ypaBHEHHUM), WCIOJIb3yS 3aKOHBI U (POPMYIIBI,
CBsI3BIBAIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS 3aJaddl 3aliChiBaTh KpPAaTKOE YCIOBHE,
BBISIBIISITh HEIOCTAIONIUE WM M30BITOUYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC ISl PEIICHHUSI,
MIPOBOJUTH PACUETHI M OIEHUBATh PEATMCTHYHOCTD TIOJYICHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (U3MUYECKUX METOJOB, HCIOJB3Ys ONMUCAHUE
UCCIIEIOBAHUSI, BBIACIATh MPOBEPAEMOE NPEANOJ0KEHUE, OLEHUBATh MPABWIHHOCTh TMOPSAKA TMPOBEACHUS
WCCJIeI0BAHMUS, JIeJIaTh BBIBOIbI, HHTEPIIPETUPOBATH PE3YNIHTATH HAOIIOICHUIA U OTIBITOB;



MIPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUNA WU (PU3UUECKUX CBOMCTB TeN (M3yUyE€HUE BTOPOro 3aKOHA
HrploTOHA, 3aKOHA COXpAaHEHMs SHEPTUH, 3aBUCUMOCTb NIEPHOJa KoJIeOaHUN MPY>KMHHOTO MasTHUKA OT MaccChl Ipy3a
U KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYJbl MalbIX KoJieOaHUM, MPAMOJUHENHOE paclpOCTpaHEHUE
CBETa, pa3jo)KeHue OeJoro CBeTa B CIEKTP, MU3YUYEHHE CBOMCTB M300pa)kKeHHs B IUIOCKOM 3€pKaje U CBOMCTB
M300pakeHUs MpeaMeTa B coOuparomei JrH3e, HAOMI0JeHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB HM3JIYUCHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOro Habopa 00OpYyIOBaHHUsS, OINUCHIBATH XOJ OMNbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOJAMUMOCTH CEPUIO MPSMbBIX U3MEPEHUH, ONpeIesisis CpelHee 3HaUYeHUE U3MEPSIeMOM BEJTMYMHbI
(bokycHoe paccrosiHue coOuparoliel JUH3bI), OOOCHOBBIBATH BBIOOP crocoba u3MepeHUs (M3MEPUTETBHOTO
npubdopa);

OPOBOAUTH HCCJENIOBAHHE 3aBUCHUMOCTEH (U3MUECKHX BEJIUYMH C HCIIOJIB30BAHUEM TMPSMBIX H3MEpPEHUU
(3aBUCHMOCTBH TIYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JBIKEHHUU 0€3 HayalbHOW CKOPOCTH, Mepuojaa KojebaHu
MaTEMaTUYECKOTO MasTHHKA OT JJIMHbl HHUTH, 3aBUCHMOCTH YyIJla OTPaKEHHUS CBETa OT yIJjla MajJeHus U yria
NpEeIOMIICHHSI OT yrJja MaJeHus): TIAaHUPOBaTh UCCIIEOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH
pE3yNbTaThl TOMYYEHHONW 3aBHCHUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TAONMUI[ M TpaduKOB, AeNaTh BHIBOJBI IO
pe3yNbTaTaM HCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MEPEHHsS (PU3NYECKUX BEIUYMH (CPEIHSASI CKOPOCTh U YCKOpEHHE Tela TpH
PaBHOYCKOPEHHOM JBW)XCHUHU, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYXKHUHBI, KOAXDUIMEHT TpeHus
CKOJIbXKCHUSI, MEXaHUUecKas paboTa U MOIIHOCTb, YaCTOTa U MEPUOA KoJeOaHUN MaTeMAaTUYECKOT0 U MPYKUHHOIO
MasiTHUKOB, ONTHYECKas Cuia coOMparomiei JMH3bI, PaJUOAaKTUBHBIN (DOH): MIaHUPOBATh M3MEPEHUs, COOUPAThH
HKCIEPUMEHTANbHYIO YCTAaHOBKY M BBIIOJHATH W3MEpPEHUs, CleAys NpPeUIOKEHHOW HHCTPYKIUH, BBIUYUCIATH
3Ha4YeHHE BEJTMYMHBI U aHAJIU3UPOBAThH NOJYyYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHON MOTPEITHOCTH U3MEPEHUH;
cOOTI0IaTh TIPaBWIIa TEXHUKH 0€30MTaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

pa3innyaTh OCHOBHBIE MPU3HAKM U3YUYEHHBIX (PU3MUECKUX MOJEINEH: MaTepuanbHas TOUKa, aOCOIIOTHO TBEPAOE TEIO,
TOYEYHBIIl HCTOUYHUK CBETA, JIy4, TOHKAs JINH3A, IUTaHETapHAasi MOJENIb aTOMa, HyKJIOHHAs! MOJIEIb aTOMHOTO Spa;



XapaKTepu30BaTh MPUHIUIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM HA MX ONMUCAHUS
(B TOM 4ucle: CHOUAOMETP, NATYUKU IOJIOKEHUS, PACCTOSAHMS M YCKOPEHHS, PaKeTa, 3XO0JIOT, OYKH, MEPUCKOII,
¢doToanmnapar, ONTUYECKUE CBETOBObI, CIEKTPOCKOI, T03UMETp, Kamepa BuiibcoHa), Ucmonb3ys 3HaHUS O CBOMCTBaxX
(¢u3nUecKuX BJIECHUN U HE0OX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMAaTHUUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX PUOOPOB U
TEXHOJOTUYECKUX MPOILIECCOB MPHU PELIEHUU YYEOHO--TIPAKTUUYECKUX 3aJlay, ONTHUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUH B IJIOCKOM 3€pKajie U coOUparoleH JI1H3E;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MIPUMEPaX) MPAKTHUYECKOTO MCIOJIb30BaHUs (PU3HMUECKUX 3HAHUN B
MOBCEJIHEBHOM JKM3HU Jig oOecnedeHus Oe30MacHOCTH TMpH OOpalleHuH ¢ NpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI U COOJIIOCHHUS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOLIEH cpelie;
OCYHIECTBIISITh TOMCK HWHGMOpMauu ¢usndeckoro cojepxxanuss B HHTepHeTe, camMOCTOSTENBHO (POPMYIUPY S
IIOWCKOBBIM 3ampoc, HAXOAWTh IIYyTH OINPEAENIEHUs JOCTOBEPHOCTH MOJIYYEeHHOH HH(OpPMalUd Ha OCHOBE
MUMEIOIIMXCS 3HAHNUI U JOTIOJHUTENIBHBIX HCTOYHUKOB;

UCMOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUil HAayYHO--NIOMYJSIPHYIO JUTEpATypy (U3NYECKOTO COJAEpKaHUs,
CIpaBOYHbIE MaTepHUalbl, pecypchbl ceTu MHTepHeT, BIajeTh NpuéMaMy KOHCTIEKTUPOBAHUs TEKCTA, IPpeoOpa3oBaHUs
nH(pOpMaIMK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLIECHHUS HAa OCHOBE MH(POPMALMU U3 HECKOJIBKUX MCTOYHHUKOB
(¢usnyeckoro coaepkaHus, MyOJIMYHO MPEACTaBIATh pE3yabTaTbl MPOEKTHOH WM  HCCIIEJOBATEIbCKOM
AesITeNIbHOCTH, IPYU 3TOM IPaMOTHO HCIOJIb30BaTh N3YYCHHbIN NOHATUHHBIN annapar u3y4yaemMoro pasjena pusuku u
COIPOBOK/J1aTh BBICTYIUICHHE MTPE3EHTALUEN ¢ YUETOM OCOOEHHOCTEN ayAMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 Bubmiorexa [TOK
' - pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTpoeHue BellecTBa 1 bubnmorexa [IOK
' p B https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

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



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

B IaHHOM J10KYMEHTE NPOHYMEpOBaHO, |

npowy BAHO M CKPEMJICHO NGUaThio

I3/ MALLOL iy NE 077 ineT(a,0B)
il /

" Iupextop MEOY «luueii Nel86 —

«[epe HBa»
- A.T.3amanaunos







