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MMOSICHUTEJIBHAS 3AIITUCKA
[Iporpamma 1o ¢u3uKe Ha yPOBHE OCHOBHOTO 00OIIET0 00pa3oBaHMsI COCTAaBICHA HA OC-
HOBE TOJIOKEHUH 1 TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBa-
TEBHOU MporpamMmel, ipeactapieHHBIX B DI'OC OO0, a takxke ¢ yuérom pabodeii mporpaMMbl BOC-
nuTaHus mKkoisl 1 Konuenuuu npenoaaBanus yueOHoro npeamera «Dusukay.

Copneprkanue IporpaMMbl Mo (pu3HKe HampaBiieHO Ha (OPMHPOBAHME €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOIIMXCS M OpraHU3aluIo N3yuyeHus: GU3UKH Ha IeITeIbHOCTHOM ocHOBe. B mpo-
rpamMme 1o (pU3UKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IpeaMeTa B peajn3anuu TpeOOBaHUI
OI'OC 00O k mIaHUpPYEeMbIM JTUYHOCTHBIM U METaNpeAMETHBIM pe3ylibTaTaM O0y4YeHUs, a TaKkKe
MEKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETOB HAa YPOBHE OCHOBHOTO OOMIETO
o0Opa3zoBaHusl.

[Iporpamma 1o (hu3KKe yCTaHABIMBACT paclpeeseHre yaeOHOro MaTepuraa 1o rogam ooyde-
Hus (10 KJaccaM), IpejuiaraeT MPUMEPHYIO MOCIIe0BATEIbHOCTh U3YyYeHHsI TeM, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHS MIPEIMETHOTO COJIEPKAHUS U YIETE BO3PACTHBIX 0COOCHHOCTEH 00YyJatOIIHXCS.

[Tporpamma o ¢usuke pazpaboTaHa ¢ 1EIbI0 OKAa3aHUS METOJMUYECKON MOMOIU YUYUTENO B
co3aHuu paboydel MporpaMMel 10 y4eOHOMY IIPEIMETY.

Ou3uKa ABIAETCS CUCTEMOOOPA3YIOUIUM JJI €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, 0-
CKOJIBKY (PM3MYECKUE 3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB U SIBJICHUM, N3ydyaeMbIX XUMHUEH, OHOJI0-
ruel, acTpoHOMHUeH U ¢u3ndeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IPeAOCTaBIseT HauboJiee ICHbIe 00pa3Lbl IPUMEHEHUS HAYYHOI'0 METO/1a IT03HAHUs, TO €CTh
croco0a MoTy4eHHsl JOCTOBEPHBIX 3HAHUHN O MHpE.

OnHa W3 TJIaBHBIX 33/1a4 (PU3MUECKOT0 00pa30BaHUs B CTPYKType 00ImIero oopa3oBaHHs CO-
CTOHUT B ((OPMUPOBAHUU €CTECTBEHHOHAYYHOH IPAMOTHOCTH U MHTEpeca K HayKe Y 00yJarolixcsl.

N3ydenue Gpu3nku Ha 6a30BOM YpOBHE MPEIIIOIAraeT OBJIaIeHHUE CIEAYIOIIMMH KOMIIETEHTHO-
CTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTB!

e HAYYHO OOBSCHSTH SIBJICHUS;

e  OIICHHMBATh U OHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

e HMHTEPHPETUPOBATH JAHHBIE U HMCIOJIB30BAaTh HAYUHbIE JIOKA3aTEIbCTBA JIJIS OJYUYEHHUS BbI-
BOJIOB.

Lenun nzydyeHus: GU3MKH HA ypOBHE OCHOBHOTO 00111eT0 00pazoBaHms onpeseincHsl B Konmen-
LIUH TIperoiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
®denepanuy, pean3yroX OCHOBHbIE 00111€00pa3oBaTe/IbHbIE MPOTrPaMMbl, YTBEPKIEHHON peliie-
nueM Komnmernn MunncrepctBa npocsemierust Poccuiickoit @enepaiuu (MpoToKoa oT 3 aexadps
2019 r. Ne I1K4BH).

Hesun uzyvyenusi pU3NKu:

e MPHOOpPETCHHE MHTEpeca M CTPEMIJICHHS OOYUYaIOUIMXCS K HAYYHOMY HM3YYECHHUIO TPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHUSA M (POPMUPOBAHHE HCCIIECAOBATEIb-
CKOT'O OTHOILEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HayIHOTO MUPOBO33PEHUS KaK Pe3ylIbTaTa M3y4eHUSI OCHOB CTPOSHUS MaTe-
puM 1 GyHAAMEHTAIBHBIX 3aKOHOB (PU3UKHY;

e (opmupoBaHue npeacTaBICHUI O posin (GUUKU [T Pa3BUTHUS JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHIA;

e Ppa3BUTHE IPEJCTaBICHUI O BO3MOXKHBIX cepax Oyaymiend npodecCuoHaIbHON AesITENbHO-
CTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JJaIbHEHIIEMY O0yUEHHIO B ’TOM HAIlPaBJICHUHU.

JlocTrxeHue 3TUX Lesei nporpaMmsl o (PU3HKE Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs
o0ecrieunBaeTCs PEeLICHUEM CIeIYIOIUX 3a4ay:

e mpuoOpeTeHHe 3HaHWH O AUCKPETHOM CTPOCHHUU BEILIECTBA, O MEXAHMYECKUX, TEIJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

e IpPUOOpETEeHHE YMEHHH ONMUCHIBATh M OOBACHATH (PM3UUECKUE SIBJICHUS C UCIOJIb30BAHUEM
IIOJIY4CHHBIX 3HAHUM;



e OCBOEHHE METOJIOB PEHICHUS MPOCTEUIINX paCYETHBIX 3314 C UCIIOJIb30BaHUEM (PU3NUECKHIX
MOJIeTIeH, TBOPUECKUX M NMPAKTUKO-OPHUEHTUPOBAHHBIX 33]1a4;
e pa3BUTHE YMEHUU HAOIIOJATh IPUPOIHBIC SIBICHUS U BBIIOJIHSATH OIBITHI, 1a00paTOpHBIC pa-
OOTHI ¥ SKCIIEPUMEHTAIIBHBIE HCCIIEIOBAHMUS C UCIIOIB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;
e OocBoeHHe NMPUEMOB paboThI ¢ HH(MOpMaLHEl PU3NYECKOTO COoepKaHUs, BKITI0Yas nHpopma-
IIUIO0 O COBPEMEHHBIX JIOCTIKEHUSAX (QU3UKU, aHAIU3 ¥ KPUTUIECKOE OlEHUBAaHUE HH(OpPMa-
LIHH;
e 3HAKOMCTBO €O chepamu mpoheCcCHOHANBHON AEITEIBHOCTH, CBI3aHHBIMU C (PH3UKOHU, U CO-
BPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMU Ha JOCTHKECHUIX (DU3MUECKON HAYyKH.
Ha usydenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE OCHOBHOI'O OOIIIEr0 0Opa3oBaHuUs OTBO-
nuTes B 8 kiacce — 68 yacoB (2 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEZelo)
[IpennaraemMslil B mporpamMme 1o pu3ukKe nepeyeHb JabopaTopHbIX padOT U ONBITOB HOCUT pe-
KOMEHIATeNIbHBIN XapaKkTep, yYUTelb JIeJaeT BIOOP MPOBEACHHs Ia00paTOPHBIX pabOT U OMBITOB C
y4€TOM WHAMBUIYATBHBIX OCOOCHHOCTEH OOy4aromuXcs, CIMCKA HKCHEPUMEHTAIBHBIX 3aJaHHM,
MpejaraeéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOT'O AK3aMeHa o (pu3ukKe.

COJEP)KAHUE OBYYEHUA

8 KUIIACC

Pa3nea 1. TenuioBble siBjIeHUs.

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KMHETHUYECKOW TEOpHH CTPOEHMs BellecTBa. Macca u
pa3mepsl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPKIAOIINE OCHOBHBIE ITOJIOKEHUS MOJIEKYISIPHOKHUHE-
TUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHUH BemiecTBa. Kpucrammmdeckue u
amop¢Hsbie Tena. OOBsICHEHUE CBONCTB ra30B, KHUJIKOCTEH 1 TBEPABIX TN HA OCHOBE MOJIOKESHHIA MO-
JEKYJISIPHO-KMHETHYECKOM Teoprn. CMauynBaHWe W KallWJUISIPHBIE SIBICHUS. TeIIOBOE paclIMpeHHe
U CXKaTHe.

Temnepatypa. CBs3b TEMIIEPATYPhI CO CKOPOCTHIO TEIUIOBOTO ABMKEHUS YaCTHULl. BHYyTpeHH A
sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEpIuu: TEIUIoNepeaaya U cCoBepiIeHre padoTsl. Busl
TEIJIONEePeIauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHUE.

KonmuecTBo TETUIOTHL. Y AeNbHas TETIOEMKOCTD BellecTBa. TernnooOMeH U TETIOBOE paBHOBE-
cue. YpaBHeHHe TeruioBoro Oananca. [lnaBieHue M OTBep/aeBaHHE KPUCTAJUIMUECKUX BEIIECTB.
VY nenwpHas TeroTa miasieHus. [lapoodpazoBanue u konaencanus. Mcnapenue. Kunenue. Y nenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHUS.

Bnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[punune! pabots! TemmoBbix Asurateneii KI1J] Temnosoro nurarens. TerioBsle 1BUTATEIN
U 3aIIATa OKPYKAIOIIEH CPEebl.
3aKOH COXpaHEHUsSI U MIPEBPALLEHHS SHEPTUU B TEIIOBBIX MPOLIECCAX.

Hemoncmpavyuu.
HabGmoienne 6pOyHOBCKOTO JIBHYKCHHUS.
Ha6mronenue nuddysun.
Hab6utoieHne TemioBoro pacivpeHust Tel.
W3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarPEBAHUU WU OXJIXKICHHH.
[IpaBuna n3mMepeHus TeMIeEpaTypsl.
Buns! Teruonepenauu.
OxJnaxieHre Ipyu COBEPIICHUH PabOTHI.
Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHeHME TEIUIOEMKOCTEN Pa3INYHBIX BEIIECTB.
10. HabGmroieHre KUIeHusl.
11. HaGmroieHre mOCTOSTHCTBA TEMITEpaTyphl MPHU TIJIaBJICHUH.
12. Mojieu TEIUIOBBIX ABUTATENEH.

©CoNOR~wWNE



Jlabopamopuvie pabomot u onvimul.

1. HaOGmoneHue n3MeHeHUs] BHYTPEHHEW YHEPTHH Tela B Pe3ybTaTe TEIUIONepe1adl U paboTh

BHEILIHUX CHJI.

HccnenoBanue siBieHus TEIO00MEHA MTPU CMENTMBAHUH XOJIOTHOW U TOPSYCH BOIBI.

3. OmpezeneHre KOJIUYECTBA TEIUIOTHI, OJTYYEHHOTO BOJIOM MTPH TEIUIOOOMEHE ¢ HATPEThIM Me-
TaJUTMYECKUM IIWIHHIPOM.

4. Onmnpenenenue yaeabHON TETIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoliiecca uCapeHus.
6. OmpeneneHre OTHOCUTENBLHOM BIAXKHOCTH BO3AyXa.

Pa3nen 2. DiiekTpudecKkue 1 MATHUTHBIE SIBJICHHS.

OnekTpusanus Tell. [[Ba pona snexTpuueckux 3apsanoB. BzaumoaenicTeue 3apsKeHHbIX Tell. 3a-
koH KynoHa (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJT OT BETUYHHBI 3aPsI0B U pacCTO-
STHUSI M@XKIY TeJIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTD 25iekTpudeckoro mosist. [IpuHIun cynepno3uuu 3Jiek-
TPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM yYPOBHE).

Hocutenu smekTpuyueckux 3apsaoB. IeMEHTapHBINA dIeKTpudecKui 3apsa. CTpoeHue aToma.
[IpoBOIHMKYM M AUAIEKTPUKH. 3aKOH COXPAHEHHMSI SJIEKTPUUECKOT0 3apsiaa.

DIIEKTPUUECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. ICTOUHUKK TOCTOSH-
HOTO ToKa. JIefcTBUS 2NMEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN
TOK B KHUJKOCTSX M razax.

OnekTpuueckas uemnb. Cuia Toka. DiekTpuyeckoe HanpsikeHrne. ConpoTUBIIEHUE TPOBOIHUKA.
VYnenpHOE cOompoTUBIIEHUE BelecTBa. 3akoH Oma a1 yyactka nenu. IlocienoBarenbHoe U napai-
JIENBHOE COEAUHEHNE TTPOBOIHUKOB.

Pabota u MoIIHOCTD AneKTpuyeckoro Toka. 3akoH /xoyns—Jlenna. DnekTpuueckue Lenu u
MOTPEOUTENHN DIEKTPUIECKON YHEpTruH B ObITY. KOopoTkoe 3aMbIKaHue.

[TocTosiHHBIE MarHUThI. B3auMoelicTBuEe MOCTOSHHBIX MAarHUTOB. MarautHoe nosie. Maruur-
HOE 1oJie 3eMJIM U €0 3HAYEHUE /1JIs )KU3HU Ha 3eMJIe.

Hemoncmpayuu.
DJneKTpu3anus Ted.
JIBa posia 37EKTPUUECKUX 3aps0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE IEKTPOCKOIIA.
VICTOYHHMKYN IOCTOSIHHOTO TOKA.
JIefCTBHS DIIEKTPUYECKOTIO TOKA.
M3MmepeHne CUilbl TOKa aMIIEPMETPOM.
H3mepenue 371eKTpUuuecKoro HanpsiKeHHst BOJIbTMETPOM.
Peocrar n Mara3uH conpoTHUBIICHUM.
B3aumMopeiicTBrE MOCTOSTHHBIX MAarHUTOB.
10 MopennpoBaHr€e HEBO3MOKHOCTHU Pa3eIeHMsI TIOJ0COB MArHUTA.
11. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
Jlabopamopuwsie pabomot u onvimol.
OnbITHI 110 HAOTIOICHUIO SJIEKTPU3AIMHU Tl HHIYKITUECH U TPH COPUKOCHOBEHUH.
HccnenoBanue 1ecTBUS JIEKTPUUECKOTO MOJIs HA TPOBOJHUKH U TUSJIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPHUUECKOH IETH MTOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHuE CUIIbI TOKA.
H3mepenue u peryaupoBaHue HANPSIKCHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3U-
CTOpa W HAIPSKEHUS HA PE3UCTOPE.
7. OTBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JEKTPHUUECKOTO COMPOTHUBIICHUS TPOBOHHUKA OT
€ro JIJTMHBI, TIJIOIAH TTOTIEPEYHOTO CEUCHHSI M MaTepuara.
8. TlpoBepka mpaBuiia CII0KEHUS HATPSHKEHUH TIPU TIOCTIEI0BATEIHHOM COSAMHEHUH JIBYX PE3H-
CTOpOB.
9. Tlpomepka mpaBuia JIJsl CHIIBI TOKA TIPH MapaJICIbHOM COSAMHEHUH PE3UCTOPOB.
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10. Ompenenenue paboOThI INEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.
11. Onpenenenre MOIIHOCTH 3IEKTPUUECKOTO TOKA, BBIJICISIEMON HA PE3UCTOPE.
Pa3nea 3. CBeToBble siBJ1eHMS.
JlyueBas mozensb cBeta. ctounuku cBerta. [IpsmonuneiiHoe pacnipocTpaHeHHUE CBETa. 3aTMe-
Hust Connua u JIynel. Otpaxkenue ceta. [nockoe 3epkano. 3aKkoH OTpakeHHs CBETA.
[Ipenomnenue cBera. 3akoH npejaomiieHus cBera. [lonHoe BHyTpeHHee oTpakeHue ceta. Mc-
M0JIb30BAHUE MTOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox sydeid B mua3e. OnTHdeckas cuctema (hoToarmapara, MEKPOCKOTIA U TEJIECKOIIA.
I'ma3 kak ontuueckas cuctema. baM30pykocTh U JanbHO30PKOCTb.
Hemoncmpayuu.
[IpsiMonuHeitHOE paclipOCTPaHEHHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenue n300paxeHuii B IOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Xon nyuelt B coOuparomeit TuHse.
XoJ Jiydeil B pacCenBarolel JIUH3E.
[Nony4yenue n300paXkeHU C TOMOIIBIO JIHH3.
[Ipunumn neiicTBus gporoanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mogens rnasa.
Jlabopamopuwie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH YIJla OTPAKEHHsI CBETOBOTO JIyda OT yrija MaJeHHus.
N3ydenne xapakTepucTHK N300pakKeHHs TPeIMETa B IUIOCKOM 3€pKajie.
3. HccnenoBaHue 3aBHCHUMOCTH yriia MPETOMIICHHS CBETOBOTO Jyda OT yrjia MaJieHus Ha rpa-
HULE «BO3YX—CTEKIIO».
4. TlomyueHue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTMH3HI.
Onpenenenrie GOKyCHOTO PacCTOSHUS U ONTHYECKON CHIIBI COOMparoLei JINH3HI.

CoN~wWNE
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Pasznen 1. Mexanuveckue siBJeHUS.

Mexanunueckoe ABuxkeHue. MartepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh MEXa-
HHUYECKOT0 JIBM>KEHUA. PaBHOMEpHOE psMOIMHEHOE B KeHHEe. HepaBHOMEpHOE TPSMOIMHEHOE
nBxeHue. CpeiHss U MTHOBEHHAs CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenune. PaBHOoyckopeHHOE npsiMosTHeHOE nBrkeHre. CBoOoHOe nageHue. OnbiTh [a-
Juiest.

PaBHOMepHOE ABMKEHUE 110 OKPYKHOCTH. [lepuon u yactora obparienus. Jluneitnas u yrio-
Basi CKOPOCTH. LIEeHTpOCTpeMUTENIBHOE YCKOPEHHUE.

IlepBniii 3akoH HetoToHa. Bropoit 3akod HetotoHa. Tpetuii 3akon Hetotona. [Ipuniun cynep-
TO3UIIMH CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUsI CKOJIbKEHUs, CUJIa TPEHUs MOKOS,
Jpyrue BUbI TPEHUS.

Cuna Ts>KeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHUe CBOOOIHOrO MajieHus. JBrxkeHmne
rmaneT Bokpyr Connina. [lepBas kocMuueckasi ckopocts. HeBecoMOCTh U meperpy3Kku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena ¢
3aKpEIIEHHOMN OChIO BpamieHusa. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynse tena. M3menenune ummnynbca. UMmynbe cuiibl. 3aKOH cOXpaHeHUsl uMIyibca. Peak-
TUBHOE JIBUKCHUE.

Mexanunueckas padoTa ¥ MOIHOCTh. PaboTa Cuil TSKeCTH, ynpyrocTu, TpeHus. CBS3b SHEPTUU
u pabotel. [loTeHnMansHas HEprust Tea, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHInanpHas
SHEprus cxaTou npyxunbl. Kunetnueckas sneprusi. TeopemMa 0 KHHETUUECKOM YHEPrun. 3aKOH CO-
XPAHEHUs] MEXaHUYECKON SHEPrUU.

Hemoncmpayuu.
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HaGmronenne MexaHH4eCcKoro ABMKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHMe MyTed M TPACKTOPHI JBUXKEHUS OJHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJ OTCUéTa.

H3MepeHne CKOPOCTH U YCKOPEHHUS IPSIMOIUHEUHOTO JBUKECHHUS.

HccnenoBanue npru3HaKoB paBHOYCKOPEHHOTO JIBUYKEHHUS.

HabGuroieHne ABMKEHUS Tea 10 OKPYKHOCTH.

HalGmronenne MexaHMYeCKUX SIBICHHM, TPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHUH OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT MacChl Teja U ICUCTBYIOIIEH Ha HETO CHUJIBI.

HaGmronenue paBeHCcTBa CUIT TTPU B3aUMOJICHCTBUM TEJI.

N3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

. [lepenava ummysnbsca npu B3aUMOJEHCTBUM TEIL.

. IIpeoOpa3oBanus 3HEpPruy Npu B3aUMOIEHCTBUHU TEJI.

. CoxpaHeHue UMIyJibca [PU HEYNPYTroM B3aUMOJAEHCTBUU.

. CoxpaHeHue UMITyJIbca P aOCOIIOTHO YIIPYrOM B3aUMOJICHCTBUU.

. HabnroieHne peakTUBHOIO JIBUKEHHUS.

. CoxpaHeHue MEXaHWYECKON 3HEPruM MpHU CBOOOIHOM Ma/IEHUH.

. CoxpaHeHue MeXaHU4eCKOW SHEPrUH MPH IBUKEHUU TeJIa MO/ IEUCTBUEM TPYKUHBI.

Jlabopamopusie pabomot u onvimol.

w

©ooNo

10.

11.

KoHcTpynpoBanue Tpakra Juisi pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JIBUYKEHUS ILIapHKa
WJIH TEJIEKKH.

Onpenenenuie cpeHe CKOPOCTH CKOJIbKEHHs OpycKa Wi ABMXKEHHUS IapHKa [0 HAKJIOHHOM
IUIOCKOCTH.

Onpenenenre yCKOPeHHs Tesa Py paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJI0CKOCTH.
HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NpPU PaBHOYCKOPEHHOM JIBHXKEHHMU 0e€3
HAa4aJIbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €ciiv MpH PaBHOYCKOPEHHOM JIBUKEHUH 0e3 Ha4aJIbHOM CKOPOCTH MyTH
OTHOCSITCSl KaK psiJi HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHHU OJIMHA-
KOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHMUS.
Onpenenenre kodhUIMEHTa TPEHUSI CKOIBKCHHUS.

Ornpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThI CHIIBI TPEHUS TIPY PABHOMEPHOM JIBUKEHUU TeJIa 110 TOPU30HTAILHON
MOBEPXHOCTH.

Onpenenenue pabOTHI CHIIBI YIPYTOCTH MIPH MOABEME TPy3a C HUCIIOJIB30BAHUEM HEMOBHK-
HOTO U MOJIBUYKHOTO OJIOKOB.

H3ydeHue 3ak0Ha COXpaHEHUS YHEPTHUH.

Paszgen 2. Mexanu4yeckune KoJ1e0aHus U BOJIHBI.
KonebarensHoe nBmkenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHHMIA: TIEPUO]T, YACTOTA, AMILITH-
Tyna. MaTemMaTH4YeCKU U MMPY>KUHHBIA MasTHUKH. [I[peBpaiienne sHeprun npu KojaedaTeIbHOM JIBH-

KCHHUU.

3aryxaromue KojieOaHus. BreiHyXIeHHbIe KoJjieOaHus. Pe3onanc. MexaHMYeCKHe BOJIHBI.
CaoiicTBa MexaHnnueckux BoJH. [IpoonbpHbIe U MonepeyHbie BOMHBL. J[JTMHA BOJIHBI B CKOPOCTH €€
pacnpocTtpaHeHusi. MexaHu4eCcKHUe BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BeicOTa ToHA. OTpakeHue 3Byka. MHbpa3ByK U yabTpa3ByK.

Hemoncmpayuu.

ok whE

Habumoienne xoneGanuil Tea noj 1eHCTBUEM CHIIBI TSYKECTH U CUJIBI YIIPYTOCTH.
HaGmtonenue xonebanuil rpy3a Ha HUTU M Ha TIPY>KUHE.

HabutoieHne BbIHYX/IEHHBIX KOJIeOaHUI U pe3oHaHca.

PacnipoctpaneHne npoJoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIH).
HabntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.



Jlabopamopuvie pabomot u onvimul.

N

ok~

OmnpeneneHue 4acTOTHI U MEPHOAA KOIEOaHUH MaTEeMaTHYECKOTO MAsITHUKA.

OnpeneneHne 4acTOThl U Meproia KoiaeOaHuil MPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH TIepuoa KojeOaHuil MOABEIICHHOTO K HUTH I'py3a OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH IIepHoAa KojaeOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka He3aBUCUMOCTH TepHoAa KojeOaHUW Tpysa, MOABEHICHHOTO K HUTH, OT MAacCChI
rpysa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpUOAa KONECOaHU MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

. M3mepenue yckopeHusi CBOOOHOTO MaICHUS.

Pa3uen 3. DJIeKTPOMATHUTHOE T0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE 10JIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3J€KTPOMArHUTHBIX BOJIH.
IMxana SJICKTPOMArHMTHBLIX BOJIH. Wcnonp3oBanue SJICKTPOMArdHMTHBIX BOJIH JJIA COTOBOM CBSI3H.

DJleKTpoMarHuTHas npupoza csera. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBEIE CBONMCTBA CBETA.

Jlabopamopusie pabomol u onvimeol.

1.

N3ydeHnue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C MOMOLIbI0 MOOWIBHOIO Tele(OoHa.

Pa3zgen 11. CeeToBhIe IBJIeHUS.

Paznoxenune 6emoro ceera B criekTp. OnbiTel HetoToHa. ClioKeHHE CIEKTPAIBHBIX IIBETOB.
Jucnepcus u uHTEpEPEHIINS CBETa.

Hemoncmpayuu.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpsimonuHeEHOE pacpocTpaHEHHE CBETA.

OtpaxeHue cBeTa.

[ony4yenue n300pakeHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop tydeit B coOuparomiei JuH3e.

X0 ay4deil B paCCEUBAIOILIEH JIMH3E.

[Tony4yenune n300pa>keHUI ¢ TTOMOIIBIO JIMH3.

[punun neiictBus ¢oroanmnapara, MUKpPOCKOIA U TEJIECKOTIIA.
Mopens rinaza.

Paznoxenue 6emoro cBeTa B CHEKTP.

[Tonyuenue Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwvie pabomot u onvimol.

6.
7.
8.

9.

10.
11.
12.

HccnenoBanue 3aBUCUMOCTH YyIJia OTPAKEHUS CBETOBOTO JIy4ya OT yIJia MajeHUsl.

N3yuenne xapakTEpUCTHK U300paXKEeHUs TIPEAMETA B IFIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH YIJla PEJIOMJICHHUSI CBETOBOTO Jiyya OT yriia majJeHus Ha Tpa-
HUIIE «BO3YX—CTEKIION.

[Tonyuenue n3o0pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONITUYECKOHN CHIIBI COOMPAIOIEH JIMH3EI.

OMnBITHI IO Pa3IOKEHUIO OENIOro CBeTa B CIIEKTP.

OnbITHI 110 BOCTIPUSATHUIO I[BETA MPEIMETOB MIPHU UX HAOIIOJEHUH YePEe3 LIBETOBbIE (PUIIBTPHI.

Pa3zgen 12. KBanToBble siBJICHUS.

Omneitel Pezepdopaa u mnanetapHas Mozaens aroma. Mozens aroma bopa. Mcnyckanue u no-
riomeHue ceera atomoM. KBanTsl. JInHeiiuaTeie ClIEKTpHl.

PannoaktuBHOCTh. Anb(a, OeTa- u ramma-usnydenus. CTpoeHre aToMHOTO siyipa. Hykimonnas
MOJIeNIb aTOMHOT O sipa. M3oTonsl. PagnoaktusHble npeBpalieHus. [lepron nosmypacnaga aTOMHBIX

aep.



SnepHble peakuuu. 3aKOHbI COXpaHEHMs 3aps0BOTO M MACCOBOIO YHCEN. DHEPrusl CBSI3U
aToMHBIX si7ep. CBs3p Macchl U dHepruu. Peaknuu cuHTe3a u aeneHus saep. VICTOUHUKH SHEprun
CouHiia 1 38E31.

Snepnas sHepreTuka. JIeHCTBUSA paAMOAKTUBHBIX U3JIYYCHUM HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphl U3J1y4eHUs U MOTJIOIIEHNUS.
CriexTpbl pa3MyHbIX I'a30B.
CrnexTp Bosiopoa.
Habmtonenue TpekoB B kamepe BuibcoHa.
Pabota cuéTunka HOHU3UPYIOIINX U3ITYUESHH.
Perucrpanus u3inydeHus IpUPOJHBIX MUHEPAJTIOB U MPOJYKTOB.
Jlabopamopuwvie pabomot u onvimol.
1. HaGmrozneHue CIUIOMIHBIX M JMHEHYATBIX CIIEKTPOB U3JIY4YEHUS.
2. HccrenoBanue TPEKOB: M3MEPEHHE SHEPIHH YaCTHUIBI IO TOPMO3HOMY IyTH (110 (oTorpa-
¢busim).
3. H3mepeHune paaroakTHBHOTO (OHA.

IoBTOPUTENBbHO-0000IAIOIIIMIA MOTYIb.

[ToBTOpHUTENHHO-00001AIOIINN MOJYSb MPEIHA3HAUEH JJIi CUCTeMaTU3alMu U 0000IeHus
IPEMETHOTO CO/IEPKAaHU U OTIbITA e TEbHOCTH, TPUOOPETEHHOTO MPU U3YUEHHUH BCETo Kypca (hu-
3HUKH, a TAKXKe JUIsl TOATOTOBKU K OCHOBHOMY IOCYJIapCTBEHHOMY 3K3aMEHY 110 (pu3uke 11 00yyaro-
IIMXCsI, BBIOPABIINX ATOT YUEOHBIH MpeaMeT.

[Tpu n3y4eHnn TaHHOTO MOJYJISl PEaIU3yI0TCsl U CUCTEMATU3UPYIOTCS BUJIBI A€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHHE IPEIMETHBIX U METAINPeIMETHBIX TUNIAHUPYEMBIX pe-
3y/lbTaTOB 00y4YeHUs!, (POPMUPYETCSl €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HayYHBIX METO-
JIOB MICCTIETOBAHMUS SIBICHUI IPUPOBI U TEXHUKHU, OBJIAZICHUE YMEHUSAMU OOBSACHATH (PU3UYECKHE SIB-
JICHUsI, IPUMEHSIS TOTY4YEeHHbIE 3HaHUs, peIIaTh 3a/1a4uM, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEPUMEH-
TaJIbHBIE.

[IpyHIMNIMATBHO IEATEIBHOCTHBIN XapaKkTep JaHHOTO pas3zielia peanu3yercs 3a CYET TOro, 4To
o0yyaroImuecs BHIIOJTHSIIOT 3aJaHHs, B KOTOPBIX UM IPe/IaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HaHUI paclo3HaBaTb U Hay4YHO OOBSCHATH (U3NYECKHUE SIBICHUS B
OKpY’KaroIllel MPUPOJIE€ U IOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/Ibl MCCIIEI0BAHUS (PU3NUECKUX ABICHUH, B TOM YUCIIE IS TIPO-
BEPKHU T'MIIOTE3 U MOJTYYEHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HauOoJiee BaKHBIX JOCTUKEHUH COBPEMEHHBIX TEXHOJIOTHH, Hampu-
Mep, MPAKTUYECKOTO UCIOIb30BAHUS PA3TMYHBIX UCTOYHUKOB SHEPTHHM HA OCHOBE 3aKOHA MpEeBpa-
IIEHUS] U COXPAHEHUs BCEX U3BECTHBIX BUJIOB SHEPIHH.

ouarwhE

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs HAIPaBICHO HA JOCTIKCHHE
JTUYHOCTHBIX, METAIPEIMETHBIX U TMPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrare n3ydyenus pu3nku Ha ypoBHE OCHOBHOT'O 001IeT0 00pa30BaHus y 00y4aromerocs
OyayT c(hopMUpPOBaHbI CIEAYIOIINE
JIMYHOCTHBIE PE3YJIBTATHI
1) maTpMoTN4€eCKOro BOCIIUTAHUSA:
e - MIPOSIBIICHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (hH3UUECKOi
HAYKH;
e - [IEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;
e 2) rpakIaHCKOro0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
e -TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYNMBIX M STHYECKUX
npo0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUH (PU3HKHY;



- 0CO3HAaHHE BAXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€SITEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIUTAHMS:

- BOCIIPUATHE ICTETUYECKUX KauyecTB (PU3MUECKON HayKu: €€ TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

- 0CO3HAHME LEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MHpPa, OC-
HOBBI Pa3BUTHS TEXHOJOTHH, BaXKHEUIIIEH COCTABIAIOIECH KYJIbTYPHI;

- pa3BUTHUE HAYYHOH JIF0O03HATEIBLHOCTH, MHTEPECA K UCCIIE0BATENbCKON JESTEIbHOCTH;

5) popmupoBaHuA KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIAT OOy YU

- 0CO3HAHME IICHHOCTHU 0€30MacHOr0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)XKHOCTH MpaBUil 0€30MaCHOT0 MOBEJCHUS Ha TPAHCIIOPTE, Ha I0POrax, C AIEKTPUUECKUM H
TETUIOBBIM 000PY/IOBAaHHEM B JIOMAIIHUX yCIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HAaBbIKA PeIIEKCHH, TIPU3HAHKUE CBOETO MPaBa Ha OIIUOKY M TAKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOr0 BOCTIMTAHMSL:

- aKTUBHOE y4YacCTHE B PEILEHUHU IPAKTHMUECKHUX 3a]ad (B paMKaX ceMbH, 00pa3oBaTeIbHOU
OpraHu3alum, ropoJa, Kpast) TEXHOJIOTHUECKON U COLIMaIbHOM HaNpaBIeHHOCTH, TPEO yIOIIIX
B TOM 4HCJI€ U PU3NYECKUX 3HAHUI;

- UHTEpeC K MIPAKTUYECKOMY U3yUeHUI0 podeccuil, CBI3aHHBIX ¢ (PU3UKOMH;

7) 3K010TrM4eCKOr0 BOCIIUTAHUSA:

- OpHEHTAIMsl Ha MPUMEHEHUE (U3UUECKUX 3HAHUHN I pelleHus 3a/1a4 B 00J1aCTH OKpYrKa-
olLel Cpelibl, MIIAHUPOBAHUS MMOCTYIIKOB U OIIEHKH UX BO3MOKHBIX MOCIEACTBHUM 711 OKpPY-
JKAIOUIEN CPENbI;

- OCO3HAHHME TVI00AILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel X peleHus;

8) ajanTanuu K N3MEHAKIIMMCSH YCJIOBUAM COLMAIBLHON U NMPUPOJAHOM Cpeabl:

- IOTPEOHOCTh BO B3aUMOJEHCTBUM MPHU BBINOJIHEHUN HCCJIEI0BAaHUN U MPOEKTOB (u3nye-
CKOH HaINpaBJIEHHOCTHU, OTKPBITOCTD ONbBITY U 3HAHUSAM JPYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO IS TeIbHOCTD;

- HOTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHHUM, B TOM 4Hciie (OPMYIUPOBATH UACH, TTOHS-
TUSl, TUIIOTE3BI O PU3NYECKUX 0OBEKTAX U SBICHUSX;

- 0CO3HaHME JAePHUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;

- IUTAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHUIA;

- CTpEMJICHUE aHAJTM3UPOBATh U BBISIBIATH B3aMMOCBSI3U MIPUPOIBI, OOIIECTBA M SKOHOMUKH,
B TOM YHCJI€ C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLIEHKA CBOMX JICUCTBUII C yUETOM BIMSHUS Ha OKPYKAIOLIYIO CPEY, BOZMOXKHBIX TTT00ATb-
HBIX [TOCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATHI

B pe3ynbraTe 0cBOEHUS MTPOrpamMMBI 10 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsS Y

oOyyaromerocsi 0yayT chopMHpPOBAHbI MeTANPpeAMeTHbIE Pe3yJIbTaThl, BKIIOYAIOIINE [T03HABa-
TEJIbHBIE YHHBEpCAJIbHBIC YueOHbIC NCWCTBUS, KOMMYHHKATUBHBIC YHUBEpPCAIbHbBIC YUeOHBIC HCii-
CTBMSI, PETYJISATUBHBIE YHUBEPCAJIbHbBIE YUeOHbIC ICHCTBHUS.

Ilo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jlorn4eckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKN 0OBEKTOB (SIBJICHH);
yCTaHABJIMBaTh CYLIECTBEHHBIH MpPU3HAK KiIaccH(UKALMU, OCHOBAaHUS i 0000IIEeHUs U
CpaBHEHUS,

BBISBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTpUBAaeMbIX (DakTax, TaHHBIX M HAOIIO-
JEHUSIX, OTHOCSAIINXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISBIISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H MPU U3yYCHUN (PU3UYECKUX SBICHUNA M MpoIec-
COB, JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM J€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIOYCHHUH, BbI-
JIBUTATh TUTIOTE3bI O B3aMMOCBS35AX (PU3MUECKUX BEIINUMH;



CaMOCTOSITEJIBHO BBIOUPATH CIIOCO0 perieHus yaeOHOoH pu3nuecKoi 3a1aun (CpaBHEHHUE He-
CKOJIBKMX BapHAHTOB PEIICHUS, BEIOOp HAanOOJee MOAXOAIIETO ¢ YIETOM CaMOCTOSITEIILHO
BBIJICIICHHBIX KPUTECPHECB).

ba3oBble ucciieqoBaTeibCKHe AeiiCTBHS.

UCIIOJIb30BaTh BONIPOCHI KAK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;

IPOBOJUTH MO0 CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY OTIBIT, HECIIOKHBINA (PU3UUIECKHUN IKC-
NEPUMEHT, HEOOIbIIIOE UCCIeI0BaHNE (PU3UUECKOTO SIBIICHUS;

OLIEHUBATh HAa MIPUMEHUMOCTh U JJOCTOBEPHOCTHh HH(OPMAIUIO, TIOTYIEHHYIO B XO/I€ HCCIIe-
JIOBaHMSI MU DKCIIEPUMEHTA;

CaMOCTOATENEHO (HOpMYIHpPOBaTh 00OOIICHUST W BBIBOJABI 1O PE3yJbTaTaM MpPOBEAEHHOTO
HaOII0/ICHUS, OTIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE JIajbHEHIIee Pa3BUTHE (PU3NUECKHUX MPOLECCOB, a TAKKE BbI-
JIBUTATh MPEANONIOKESHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTH pa3IMyHble METObI, HHCTPYMEHTHI M 3aIPOCHI IIPU MOUCKE U 0TOOpe nHpopMma-
LU WK JaHHBIX C YYETOM IPEI0KEHHON yueOHON pu3nyecKoil 3aaauu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO PA3IUUHBIX BUI0B
U GopM IpeICTaBICHMS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpMY IMpeacTaBieHUus MH(DOpPMaluU U HILTIO-
CTPUPOBAThH pEIllaeMbl€ 3a/1a4l HECIOKHBIMU CXEMaMH, AMarpaMMaMy, HHOU rpaduKoil 1 ux
KOMOMHAIUSIMU.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁHI)Ie JaeiicTBHSA:

B XOJIe OOCYXJIEeHHs Y4eOHOTO MaTepuania, pe3yabTaToB JabOpaTOpHBIX paboT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI M BHICKA3bIBaTh UJICH, HAIICIICHHBIC Ha
pelIeHne 3aa4u U MoJiJiepKaHue 0IaroxenaTeIbHOCTH OOIIEeHUS;

COIIOCTABJIATH CBOU CYXJACHUSA C CY)KACHUAMU NPYIrUX YUHAaCTHHUKOB JUaJIora, O6H3py>KI/IBaTI)
pasznu4ne U CXOACTBO TO3UIIHIA;

BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,

NyOJIMYHO TPENCTaBIATh PE3yAbTaThl BHIIIOJHEHHOTO (PU3UYECKOTO OIBITA (IKCIEPUMEHTA,
WCCJIIOBAHUS, TIPOEKTA);

MOHUMATh U HUCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U WHANBHUIYAIbHOW paOOTHI IPH pe-
IICHUU KOHKPETHOW (PU3MUECKOM MPOOIEMBI;

IMPpUHUMATh 1IN COBMECTHOU ACATCIIBHOCTH, OPTaHNU30BbIBATH HeﬁCTBHﬂ no eé JOCTUIKEC-
HUIO: PACTIPEICTATh POJIH, OOCYKIATh MPOIECCHI U PE3YJIHTaThl COBMECTHOM paboThI, 0000-
maTh MHEHUA HECKOJIBKUX JIIOIIGﬁ;

BBITIOJTHATH CBOKO YacTh Pa0OTHI, TIOCTUTAsi KAYECTBEHHOT'O Pe3yJbTaTa 10 CBOEMY HaIpaBJie-
HHUIO U KOOPAUHUPYST CBOU HeﬁCTBHﬂ C APYTYUMHU YWICHAMU KOMAaHbI;

OILICHUBATh KauyeCTBO CBOETO BKJAJa B OONIWI MPOJYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHMBepPCcAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranu3anms:

BBISABIISAITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaLUsAX, TPEOYIOIIMX IS pelieHus pusu-
YEeCKUX 3HAHMI;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0/1aX IPUHATHS PEelIeHUH (MHANBUAYATbHOE, IPUHATHE
pelIeHys B IpyMIe, IPUHATHE PEIICHUH TPYIIIOi);

CaMOCTOSITEJIBHO COCTABJIATH AJTOPUTM pelleHHs (PU3NYecKor 3a/1auM WU IIJIaHa UCCIeNo-
BaHUS C YYETOM UMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
npeJiaraéMble BapuaHThl PELICHUIH;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH HHTEJJIEKT:

JaBaThb aICKBATHYIO OLICHKY CUTYyalluu U IpejiaraTh IjiaH eé U3MCHCHMUA,
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OOBSACHATH NMPUYMHBI JOCTHIKEHUS (HEIOCTH)KEHHS) PE3yJIbTaTOB ESTEIBHOCTH, aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHTBH KOPPEKTHBBI B ICSTEIBHOCTH (B TOM YHCIIE B XOJI BBITOJIHEHUS (PU3UIECKOTO HCCIe-
JIOBaHUS MJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIMXCS CUTYAIMH, ycTa-
HOBJICHHBIX OIIMOOK, BOHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATA IIETTU U YCIOBUSM;

CTaBUTH Ce0sI HA MECTO JPYroro YeJIOBeKa B XOJE CIIOpa MM JUCKYCCUHM Ha HAYYHYIO TEMY,
NOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO;

IPU3HABATH CBOE MPABO Ha OMIMOKY MPH peIleHUN (PUIUUECKUX 3a/1a4 MM B YTBEPIKICHHIX
Ha Hay4YHBIE TEMBI U TAKOE JKE MPaBO APYroOro.

INPEIMETHBIE PE3YJIbTATHI

K KOHLIY o6yquH;1 B 8 Kiacce MNPpEAMCTHBIC PC3YJIbTAThI HA 0a30BOM YPOBHE HOJIKHBI OTpa-

XKaTb CPOPMHUPOBAHHOCTD y O0YUAIOIINXCS YMEHUI:

UCIIOJIb30BaTh MOHATH: Macca M pa3Mephbl MOJIEKYJI, TEIIOBOE IBUYKEHHE aTOMOB U MOJIEKYI,
arperaTHbIe COCTOSIHHSI BEIIECTBA, HACHIIICHHBI W HEHACBHIIICHHBIA Tap, BIAKHOCTH BO3-
7yXa, TemIeparypa, BHyTPEHHsIsl SHEpTusl, TEIUIOBOM JABUraTelb, 3JI€MEHTapPHBIN JIeKTpHuye-
CKHUH 3apsi]l, DIIEKTPUIECKOE TOJIE, TPOBOTHUKH M TUAIIEKTPHUKH, TOCTOSTHHBIA SJIEKTPUICCKUI
TOK, MarHUTHOE TI0JIE;

pa3nuyaTh sIBICHUS (TEIJIOBOE paCHIMPEHUE U CXKATHE, TEIUIoNepeada, TeIIOBOe PaBHOBE-
cHe, UcTlapeHne, KOHIeH calys, MyIaBlieHue, KpucTauin3anus (OTBepeBaHNe), KUIICHHUE, Tel-
jonepenada (TErUIONPOBOAHOCTh, KOHBEKIHSI, U3TyICHUE), HIEKTPH3AIHS TN, B3aUMOICH-
CTBHE 3apsAI0B, JICUCTBUS AIICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJIEHCTBHE
MarHMTOB, JIEHCTBHE MarHUTHOTO TIOJIS HAa TIPOBOAHHUK C TOKOM, DJIEKTPOMAarHUTHasI WHIYK-
IHs1) TIO OMTUCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaH-
HOe (pU3nvecKoe BJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKHUX SBICHUH B OKPYXKAIOIIEM MUDPE, B TOM
gricie Gu3ndecKue SBICHUs B npupoze: nznydenne ColHIa, 3aMep3aHue BOJOEMOB, MOp-
ckue Opu3bl, 00pa3oBaHuE POCHI, TYMaHa, WHEs, CHETa, 3JIEKTPUUECKHUE SBJICHUs B aTMochepe,
JNEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JI€ 3€MJIM, POJIb MAarHUTHOTO TOJIS JIJIst
KHU3HHU Ha 3emJie, TOJSIPHOE CUSHHUE, IIPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a/a4y B y4eo-
HYIO, BBIJICTIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UICCKUX SBJICHUN;

OIMCHIBATh M3yYCHHbIE CBOMCTBA Te U (PU3UYECKHE SBICHUS, UCIIONB3Ys (pU3NUecKue Beu-
YUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/eNbHas TEIUIOEMKOCTb
BEIIIECTBA, Y/AETIbHAs TEIUIOTa IUIABJICHMS, yJEJIbHAs TEIUIOTa MapooO0pa3oBaHUs, yAeIbHas
TEIUIOTa CrOpaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM MAIINHbBI, OTHO-
CUTEJIbHAS BIAKHOCTH BO3/yXa, JICKTPUUECKHIA 3apsil, CUiIa TOKA, JIEKTPUIECKOE HATpsIKe-
HUE, CONPOTUBIICHUE TPOBOIHUKA, YJIEIbHOE COMTPOTUBIICHHE BEIlIeCTBa, pab0oTa U MOIIHOCTb
JNEKTPUUECKOTO TOKA), IPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIOIb-
3yeMBIX BETMYHH, 0003HAUYCHUS U SUHUIIBI (PU3NUECKHUX BEIMYNH, HAXOAUTH (POPMYJIBI, CBSI-
3BIBAIOMINE TAaHHYIO (PH3UUECKYIO BEIHYUHY C APYTUMH BEIMYMHAMU, CTPOUTH T'paduKu U3y-
YEHHBIX 3aBUCUMOCTEN (DM3MUYECKUX BEJIINYHH;

XapaKTepru30BaTh CBOMCTBA TeJ, PU3HMUECKHUE SIBICHUS U IPOIIECCHI, UCIIOJIB3Ysl OCHOBHBIE I10-
JIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEeOpUH CTPOCHMs BEIECTBA, MPUHLMUI CYNEpPIO3H-
Y TI0JIel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMS 3apsaa, 3akoH Oma /1S ydacTka
neny, 3akoH Jxoyna—JIeHna, 3akoH COXpaHEeHUs SHEPTUHU, IPU 3TOM J]aBaTh CJIOBECHYIO (op-
MYJIHPOBKY 3aKOHA ¥ 3aIACHIBATH €T0 MATEMATHIECKOE BHIPAKCHHE;

OO0BSICHATH (PU3NUECKHE MPOILIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYallui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPHYUHHO-CIICJCTBEHHBIC CBS3H, CTPO-
UTb 00BsICHEHHE U3 |—2 JTOrMUecKUX MIaroB ¢ onopoit Ha 1—2 u3yueHHbIX CBOMCTBA (hruznuye-
CKHX SIBIICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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pelaTh pacuéTHbIC 3a7auu B 2—3 JICUCTBHSI, UCIIOIB3Ys 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIIHE
(u3ruecKre BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHSI 3a]]a4H 3aMUChIBATH KPATKOE yCIIOBHE,
BBISIBJISITH HEJIOCTATOK JaHHBIX ISl PEIICHUS 3a/1a4M, BHIOMPATh 3aKOHBI M ()OPMYJIIBI, HEOO-
XOZHMMBIe [ €€ pelIeHHUs], TPOBOAUTH PACUETHI U CPABHUBATH MOTYYEHHOE 3HAUCHUE (HU3H-
YEeCKOW BEJIMYHMHBI C H3BECTHBIMU JaHHBIMU;

pacro3HaBaTb HpO6JICMbI, KOTOPBIC MOXHO pCHIUTDL IPHU IMMOMOIIN (bl/IBI/I‘IeCKI/IX METOAOB, HC-
NOJIb3Yysl OINMCAHWE WCCIICAOBAaHUS, BBIICISATH MPOBEPSIEMOE IMPEIIOIOKEHHE, OICHHBAThH
IMPAaBUJIBHOCTD NOpsAAKa MPOBCACHUA UCCIICAOBAHUSA, 1€JIaTh BbIBOABI;

IIPOBOJIUTH OMBITHI 10 HAOTFOICHUIO (PU3MICCKHX SBJICHUN WK PU3UUECKUX CBOMCTB TeJ (Ka-
MUJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00BbEMa, TeMIepaTyphl, CKOPO-
CTH TIpOIIecCa OCTBIBAHMS U HATPEBaHMS NIPU M3JIYYCHHUH OT [IBETA M3JTydaromiei (orIonaro-
11€i) MOBEPXHOCTH, CKOPOCTh UCIAPEHMSI BOABI OT TEMIIEPATYpPhl )KUIKOCTH U IUIOIIAIU €€
MIOBEPXHOCTH, 3JICKTPU3AIUS T M B3aMMOJICHCTBUE JICKTPUUCCKUX 3apsI0B, B3aUMO/ICH-
CTBHUC INOCTOSAHHBIX MArHMTOB, BU3YyaJIW3allud MArHUTHBIX IOJIEM MOCTOSIHHBIX MAar"HuToB,
JEUCTBUS MAarHUTHOTO TIOJSI Ha MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMWTa, CBOMCTBA
AIEKTPOABUTATEISI TOCTOSTHHOTO TOKA): (DOPMYITHPOBATH ITPOBEPSEMBIC ITPEATIONIOKCHHUS, CO-
OMpaTh YCTAaHOBKY M3 MPEIOKEHHOT0 000PYA0BaHNs, OMUCHIBATH X0/ OMbITa U POPMYITUPO-
BaTh BBIBO/IbI,

BBITIOJTHSTH MPSMbIE U3MEPEHHUST TEMIIEPATypPhl, OTHOCUTEILHOM BIaKHOCTH BO3/yXa, CHIIbI
TOKa, HAIIPAXKCHHUA C UCIIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB (1)I/I3I/I‘~I€CKI/IX BC-
JIMYMH, CPABHUBATH PE3yIbTaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;
MMPOBOJIUTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PM3UUECKOM BEJIMUYMUHBI OT IPYTO# C UCIIOb-
30BaHUEM MPSMBIX MU3MEpPEHUN (3aBUCUMOCTH COMPOTUBICHHS MPOBOJHUKA OT €ro JIIHHBI,
IIo1aau MmornepeuHoro CCYCHUA 1 YACIbHOTO CONIPOTUBIICHHUA BEIICCTBA IPOBOAHWKA, CUJIbI
TOKa, UIYIIEro Yepe3 MPOBOIHUK, OT HAMPSKEHHSI HAa MPOBOIHUKE, UCCIIEIOBAHHUE MTOCIIEI0-
BATEIFHOTO U MapaUIeTbHOTO COSAMHEHUI MTPOBOTHUKOB): TUTAHUPOBATH UCCIIEIOBAHUE, CO-
OMpaTh YCTAHOBKY U BBITIOJTHATH U3MEPEHHUsI, CIIEAYs MPEATI0KEHHOMY TUIaHy, PUKCHUPOBAThH
pe3yNbTaThl MOJIYYEeHHON 3aBUCMMOCTH B BHJIE€ TaOIHIl U TpadUKOB, J1eJaTh BHIBOJBI MO pe-
3yJibTaTaM HUCCIICAOBAHUAA,

NPOBOJUTH KOCBEHHBIE M3MEPEHUsT (PU3MUYECKUX BEIHUYUH (yIeibHAs TEIUIOEMKOCTh BeEIlle-
CTBa, COMPOTHUBJICHHUE MPOBOJHUKA, pa00Ta U MOIIHOCTH JJEKTPHUECKOTO TOKA): TUIAHUPO-
BaTh M3MEPEHHS, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY, CIIEAYS TPEUIOKEHHOW WH-
CTPYKIHHU, U BBIYUCIATD 3HAYCHHUC BCIIMYNHBIL,

co0JII01aTh MpaBUJia TEXHUKU O€30MTACHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTepru30BaTh MPUHIUIBI JEHCTBUA U3YYCHHBIX PUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPO¥ Ha MX ONKCAHUS (B TOM YHCJIC: CHCTEMA OTOTUICHHSI IOMOB, TUTPOMETP, TTapoBast Typ-
OuHa, amMIiepMeTp, BOJIBTMETp, CUETUUK AHIIEKTPHUECKONW IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUuOOPBI, HarpeBaTEIBHBIE TICKTPONPUOOPHI (TIPUMEPHI), STCKTPUICCKHUE TIPEIOXPAHUTEIH,
QJICKTPOMArHuT, 3JICKTPOABUT'ATCIIb TIOCTOAHHOT'O TOKa), HCIIOJIb3YA 3HAHUA O CBOHMCTBax (1)1/1-
3MYECKUX SIBJICHUH M HEOOXOIUMBbIE (PU3NIECKHUE 3aKOHOMEPHOCTH;

pa3inuyaTh OCHOBHBIC MPU3HAKN N3YYEHHBIX (PU3MUECKUX MOJIETICH: MaTepraibHas TOUKa, ad-
COJIFOTHO TBEPIOE TEJI0, TOUSHHBI NCTOYHHK CBETA, JIyd, TOHKAsI JIMH34, IJTaHeTapHAs MOJIEITb
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO SI/Ipa;

pacrmo3HaBaTh MPOCTHIE TEXHHUECKUE YCTPOMCTBA M N3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABU-
raTellb BHyTPEHHETO CTOPaHMs, AIEKTPOCKOII, PeOCTaT), COCTABIATh CXEMbI DIIEKTPUUECKHIX
HeTnei ¢ TOCIeJ0BAaTeIbHBIM U MapaJUIeIbHBIM COSTMHEHUEM DIIEMEHTOB, pa3inyas yCIOB-
HbIe 0003HAYEHUS PJIEMEHTOB AJICKTPUUYECKHX IIeTIeH;

MIPOBOMTH IMPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeIessis CpeIHee 3HaAUCHUS
U3MepseMO BeJIMUMHBI ((POKYCHOE pacCTOSTHUE COOMpAIOIIe JTMH3bI), 000CHOBBIBATH BEIOOD
crioco0a u3mMepeHust (M3MEPUTETHHOTO MPUOOopa);
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IPUBOJUTH IPUMEPHI (HAXOJUTHh UHPOPMALIMIO O TPUMEpax) NPaKTUYECKOI0 HCIOIb30BAHUS
(u3HUecKUX 3HaHUH B TTOBCEHEBHOMN KHU3HU I 0OecreueHus: 0€30MacHOCTH P o0 pare-
HUM ¢ pUOOpaMH M TEXHUYECKHMMH YCTPONCTBAMM, COXPAHEHHsI 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOT0 MOBEAEHHS B OKpPY KaIOLIEH cpee;

OCYILECTBIIATh NOUCK MH(OpMaLuK pu3ndeckoro cojepxanus B IHTepHeTe, Ha OCHOBE UMe-
IOLIMXCSl 3HAHUM M MYTEM CpaBHEHMS JIOTIOJIHUTENIFHBIX NCTOUHUKOB BBIICIATH MH(OpMa-
1110, KOTOPast ABJSETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEIOCTOBEPHOI;

UCTIOJIB30BAaTh MTPH BIMOJIHEHUH YUEOHBIX 33JaHUH HAYYHO-TIOMYJISIPHYIO TUTEpaTypy pusn-
YEeCKOI'o COZEp)KaHusi, CIIPaBOYHbIE MaTepuasbl, pecypchl ceTu MHTepHeT, BIajeTh Mpué-
MaMHU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl MH(OpMALUKU U3 OJAHON 3HAKOBOW CH-
CTEMBI B IPYT'yI0;

co3/iaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHHsI, 0000m1as nHpopma-
IIUI0 U3 HECKOJIbKMX UCTOYHUKOB (PU3UYECKOIO COJEPKaHMsI, B TOM YHCie IMyOJIUYHO Ipea-
CTaBJISITh PE3YJbTaThl MPOEKTHOW WM MCCIEA0BATEIbCKON JEATENBHOCTH, IIPU 3TOM TI'pa-
MOTHO MCII0JIb30BaTh U3yYEHHBIH MOHATUHHBIN anmapat Kypca (U3MKH, COIPOBOXK/IAThH BbI-
CTYIUIEHUE MPE3EHTALNEH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIeTOBaHUN (PU3NYECKUX MPOLIECCOB pacIpeie-
JSTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C IOCTABJIEHHBIMM 3a/ladyaMU, CJIEIUTh 3a BbI-
MOJTHEHHEM IUTaHa JeMCTBUN W KOPPEKTHUPOBATH €ro, aJ€KBATHO OLIEHUWBATh COOCTBEHHBIN
BKJIQJI B JICSATEILHOCTh TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, TIPOSIBIISIS
TOTOBHOCTb pa3periaTh KOH(IUKTHIL.

K xoHiy o0yueHus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpa-

XKaTbh C(POPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MAaTEPUAIIbHAS TOYKA, TPAEKTOPUS, OTHOCUTENb-
HOCTbh MEXaHUYECKOTO JBUKEHMs, Aepopmarnus (yrnpyras, IulacTuyeckas), TpeHue, [IeHTPO-
CTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErPy3KH, LIEHTP TSHKECTH, a0COTIOTHO TBEP-
JI0€ TeJ0, LIEHTP TSAKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKHe KOoleOaHusl U BOJIHBI,
3BYK, MH(pa3ByK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IKaja 3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIN30PYKOCTh U AAJIbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS U MOTJIOIIECHHUS, albda,
Oera- 1 TaMMa-u3IIy4eHHs, U30TOIIbI, AIepHAs SHEPreTHKaA;

pasnuyath sBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE ABHKEHUE, PaBHO-
YCKOPEHHOE MPSIMOJIMHENHHOE JBI)KEHUE, CBOOOHOE MaJCHUE Tell, pPABHOMEPHOE JBHKCHHE
[0 OKPY>KHOCTH, B3aUMOJICMCTBHE TeJl, peaKTUBHOE ABI)KEHHUE, KojeOaTelbHOe BUKECHHE
(3aTyxarolye U BBIHY)KICHHbIE KOJeOaHUs), Pe30HAHC, BOJIHOBOE JBHKCHHE, OTPaKCHHE
3ByKa, MPSMOJIMHENHOE pacpOCTpaHeHUE, pa3lioKeHne OeJIoro CBeTa B CIIEKTP U CJIOKEHUE
CIIEKTPAJIbHBIX 1[BETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs PaJMOAKTUBHOCTb, BOSHUKHOBEHUE
JMHENYaTOro CIEKTPa U3TYUYEHHUs ) 10 OMMMCAHUIO UX XaPaKTEPHBIX CBOWCTB U HA OCHOBE OTIbI-
TOB, IGMOHCTPHUPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpY’KaloleM MUpE (B TOM
qrcie GU3NYECKUe SIBICHUS B TIPUPO/IC: TPUIIMBEI U OTIUBHI, ABMKeHHE Tu1aHeT CoTHeuYHOU
CHUCTEMBI, PEAKTUBHOE JIBU’KEHUE )KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMU, 3€M-
JIETPSICEHUE, CEUCMUYECKHUE BOJIHBI, I[yHAMH, 3X0, LIBETA TEJI, ONTUYECKHE SBJICHUS B IIpU-
poze, OuojoruyecKoe ASUCTBUE BUIUMOrO, YIbTPa(HOIETOBOTO U PEHTICHOBCKOTO U3ITyde-
HUMN, €CTECTBCHHBIA PAIUOAKTUBHBIN (HOH, KOCMUYECKHE JIyUd, PAJHOAKTUBHOE M3IIYYCHHE
HNPUPOAHBIX MUHEPAJIOB, ICHCTBHE PAAHMOAKTUBHBIX H3JIYYEHUH HAa OpraHU3M YellOBeKa), IPH
3TOM NEPEBOAUTH MPAKTHUECKYIO 33/1auy B y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBONCTBA
(mpu3Haku) GpU3MUECKUX SBICHUH;

OTMCHIBATh U3yUEHHbIE CBOICTBA Te U (pU3NUECKHE SIBJICHUS, UCTIONb3Yys (PU3NUECKHUE BETH-
YHMHBI (CPEIHAS U MTHOBEHHAsl CKOPOCTb TeJla IIPU HEPABHOMEPHOM JABH)KEHUHU, YCKOPEHUE,
nepeMeNIeHUE, IyTh, YII0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJla TAKECTH, YCKO-
peHue CBOOOHOTO MaJIeHHs, BEC TeJla, UMITYJIBC TeJa, UMITYJIbC CHJIbI, MEXaHU4ecKask paboTa
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Y MOILHOCTb, MIOTEHIMAJIbHAsL YHEPTUs TeNa, MOAHATOrO HaJl NOBEPXHOCTHIO 3€MJIH, ITOTEH-
LUaJIbHas 3HEPTUs CKATOW MPYKUHBI, KUHETUUYECKAasl SHEPTUs, [10JIHAsl MEXaHUUeCcKas 3Hep-
TS, IEPUOJ U YacTOTa KosieOaHMil, IJTMHA BOJHBL, TPOMKOCTh 3ByKa M BHICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTelb MPEJIOMIICHUS CPEbl ), IPU OMIMCAHUH NPABIIILHO TPAKTOBATH (PU3NUECCKHUIA
CMBICIT UCIIOJIb3YEMbBIX BEJIMYUH, 0003HAYCHUS U €IUHUIBI (PU3NUECKUX BEITUYMH, HAXOIUTh
(hopMyIIBI, CBA3BIBAIOIINE TaHHYIO (H3UUECKYIO BEIMYMHY C APYTUMHU BEIIMYMHAMEU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIMYUH;

XapaKTepru30BaTh CBOWCTBA TeJ, (U3NIECKHE SIBICHUS U TIPOIIECCHI, HCIIONIB3YsI 3aKOH COXpa-
HEHUsl SHEPrUHu, 3aKOH BCEMHPHOT'O TATOTEHUs, IPUHIMUI CYNEPIIO3UIIMU CUJI, IPUHLIUI OT-
HocuTenabHOCTH ["anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCa, 3aKOHbI OTpaKe-
HUS U [IPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOr0 U MAaCCOBOI0O YUCEN PH sep-
HBIX PEAKLUX, IPU ITOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCBIBATH €r0 Ma-
TEMAaTUYECKOE BbIPAKECHHUE;

OOBSICHATH (PU3NYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CHUTYAIHH
IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPO-
UTh 00BSICHEHUE U3 2—3 JIOTHUECKHUX IIAr0B C OMOPOM Ha 2—3 M3yUeHHBIX CBOMCTBA (hu3nde-
CKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a/1aud (ONMUPAIOIIUEcs Ha CUCTEMY W3 2—3 ypaBHEHHUH), UCTIONB3YS 3a-
KOHBI U (pOPMYJIBI, CBSI3bIBAIONINE (PU3UUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a-
JlauM 3aIMChIBaTh KPATKOE YCIOBHE, BBISIBIISITh HEJOCTAIOUINE WIM NU30BITOUHbIE JaHHbIE, BbI-
OupaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl PELIEHHUs, IPOBOAUTH PACUETHI U OL[EHUBAThH
PEaANMCTUYHOCTD MOJTYYEHHOTO 3HaUYeHUs! (PU3NYECKOI BEIMYNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIN (PU3UYECKHX METO/I0B, HC-
M0JIb3Yysl OMMCAaHWE HUCCIENOBaHUS, BBIACIATH MPOBEPSIEMOE MPEANO0KEHUE, OLEHUBATh
IPABWJIBHOCTb NOPSIKA IPOBEIACHMSI UCCIIE0BaHMS, AE€JIaTh BBIBOBI, HHTEPIPETUPOBATH Pe-
3y/lbTaThl HAOIIOJEHUI U ONBITOB;

IPOBOJUTH OIBITHI 1O HAOIIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3UUYECKUX CBOUCTB Tell
(u3yuenue BTOporo 3akoHa HpioTOHa, 3aKOHA COXpaHEHUsS! YHEPTUHU, 3aBUCUMOCTb MEPHOA
KOJICOaHUH IPY>KUHHOTO MasiTHUKA OT MAacChl IPpy3a U )KECTKOCTU MPYKUHBI M HE3aBUCUMOCTh
OT aMIUTUTYAbl MaJbIX KoieOaHuM, MPSIMOIMHEHHOE PAacIpOCTpaHEHHE CBETa, Pa3IOKEeHHE
0enoro cBeTa B CIIEKTP, U3yYEHHE CBOMCTB N300paKEHHS B TUIOCKOM 3epKaJie U CBOMCTB H300-
pakeHHs IpeIMeTa B cOOMparoliei TnH3e, HaOII0/IeHNe CIIOLIHBIX U TMHEHYaThIX CIIEKTPOB
U3JTYYEHUS): CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO Habopa 000pyioBaHus,
OIMCHIBATh XOJ1 OTBITA U €T0 PE3YJbTaThl, ((OPMYIUPOBATH BHIBOJIBI;

IPOBOJUThH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMUMH C HCITIOJIb30BAaHHEM MPSIMBIX
U3MEpEeHUil (3aBUCUMOCTD IyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JIBHKEHUM O€3 Havalb-
HOW CKOPOCTH, TIEpHOAa KOJIeOaHNH MaTeMaTHIEeCKOTO MasiTHUKA OT JITHHBI HUTH, 3aBHCUMO-
CTH yTrjia OTpa)KE€HUS CBEeTa OT yrIjia MaJIeHus U yriia NpejoMIICHHs OT yIiia MaJieHus): IaHu-
POBAaTh UCCIIEIOBAHNE, CAMOCTOSTEIILHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTATHI TIO-
Jy4eHHON 3aBUCUMOCTU (PU3UYECKUX BEJIMYHMH B BHUJIE TaONUIl U TpaduKOB, JeNaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEA0BAHNUS;

POBOJNUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BEJIUYUH (CPEAHSS] CKOPOCTh U YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBKEHHH, YCKOPEHHE CBOOOHOTO MAfeHHUs, KECTKOCTh MPY-
KHUHBI, KO3()PUIHUEHT TPEeHUS CKOJIbKEHUs, MEXaHu4ecKas paboTa U MOIIHOCTb, YaCTOTa U
MepHoJ] KoJIeOaHU MaTEMATUYECKOTO U PYKMHHOTO MasiTHUKOB, ONITUYECKas CHJIa cOOupa-
IOLIeH JTMH3BI, PaJAMOaKTUBHBIN (POH): IUIAHUPOBATH U3MEPEHUSI, COOMPATH SKCIIEPHUMEHTAIb-
HYIO YCTAaHOBKY U BBINIOJIHATH U3MEPEHUS, CIeAys NMPEAJI0KEHHON HHCTPYKIIUH, BBIUUCIISTh
3HAUEHUE BEJINYMHBI M AHAJIM3UPOBATh IOJYYEHHBIE PE3YJIbTAThl C Y4ETOM 3aJaHHOH IO-
TPEIIHOCTH U3MEPEHNN;

co0uo1aTh MpaBuiIa TEXHUKH O€30MacHOCTH NpU paboTe ¢ 1a00paTOPHBIM 000PYIOBaHHEM;
pasnu4aTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJIeNIeH: MaTepHuaibHas TouKa, ab-
COJIFOTHO TBEPAOE TEIO, INIAHETAPHAS MOJIENb ATOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTIO S7pa;
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XapaKTEepU30BaTh MPUHIUIIEI ICUCTBHUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpPOil HA UX OMKUCAHUS (B TOM YHUCIIE: CIUOMETP, TaTYUKH MOJI0KEHUSI, PACCTOSIHUSI U YCKO-
pEeHHUs, pakKeTa, 3XO0JIOT, OYKH, TIEPUCKOT, (OTOAIIapaT, ONTHICCKUE CBETOBOIBI, CIIEKTPO-
CKOTI, J03UMETp, KaMepa BuibcoHa), UCTIONB3Ysl 3HAHUS O CBOMCTBAX (DM3MUECKUX SBJICHHMA
1 HeoOXoauMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOUCTB, U3ME-
PHUTEIBHBIX TPUOOPOB U TEXHOJOTHUECKHUX MPOIECCOB MPH PEIICHUH YIeOHO-TIPAKTHIECKHUX
3a/1a4, ONITUYECKUE CXEMBbI JIJIsi TOCTPOCHUSI N300PaKEHUI B IJIOCKOM 3€pKajie U coOuparo-
1IeH JTUH3E;

MPUBOAUTH TPUMEPHI (HAXOAUTH UHPOPMALIHMIO O PUMEPAX) MPAKTUYECKOT0 UCIIOIH30BAHUS
(bU3MYECKUX 3HAHUH B TIOBCEAHEBHOM KM3HHU JIJIs1 00CCTICUCHHS O€30IIaCHOCTH MPHU 00pariie-
HUU C MPUOOpaMH M TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 370POBbS M COOJIIOICHHUS
HOPM PKOJIOTMYECKOTr0 MOBEACHHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISITh MOUCK WHpopManuu (Gu3ndeckoro cojaepkanus B MHTEpHETE, caMOCTOSs-
TeIbHO (HOPMYIHPYSI TOUCKOBBIHN 3aMpOC, HAXOIUTH MyTH OMpPEIEICHHs JOCTOBEPHOCTH T10-
JTy4eHHON MHGOpPMAIIMH HA OCHOBE UMEIOIITUXCS 3HAHUM U TIOTIOJTHUTEIbHBIX HCTOYHHUKOB,;
UCTIONIb30BAaTh MPH BBIIOJIHEHUN YYEOHBIX 3a/IaHUN HAYYHO-TIOMYJISIPHYIO TIUTEPATYPY PU3HU-
YECKOTO COAEpKaHUs, CIPABOYHbIE MAaTEpHANIbI, peCypchl ceTu MHTepHeT, BIaaeTh npueé-
MaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WH(GOPMAIUKA U3 OJHOW 3HAKOBOHM CH-
CTEMBI B JIPYTYIO;

c03/aBaTh COOCTBEHHbIC MICHbMEHHBIE 1 YCTHBIE COOOIIEHUSI HA OCHOBE MH(POpPMAIIUU U3 He-
CKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO CONEpKaHUs, MyOJIMYHO TPEACTABISITH PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEI0BATEIbCKON AEATEIIbHOCTH, IIPU ITOM I'PAMOTHO MCIIOIb30BaTh U3Y-
YeHHBIN MOHATUHHBIN anmapar u3y4aemMoro paszena GU3UKU U COMPOBOXKAATH BHICTYIIJICHHUE
npe3eHTaIKel ¢ y4ETOM 0COOCHHOCTEH ayAMTOPUN CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HammeHoBaHHe pas- KonnuecTBo yacos
Ne Kon- [paktuye- | DnexTpoHHbIE (IU(POBLIE)
n/m FICITOB 1 TEM PO Bcero | TponbHble | Cckue pa- | 00pa3oBaTeIbHBIE PECYPCHI
IpaMMBbI
paboThl OOTBI
Pasnen 1. TenoBble siBjieHUs
bubauoreka [IOK
1 | Tenosbie spieius 23 2 2 https://m.edsoo.ru/7f41a4a6
Wroro o pazueny 23
Pasnea 2. DiieKTpu4ecKHe siBJICHUS
2 DIIeKTPUUYECKHE SIB- 28 2 4 bubauoreka [IOK
JICHUS https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 28
Pa3nea 3. DiIeKTPOMarHMTHBIE SIBJICHUSA
3 DJIEeKTPOMarHUTHBIE 5 1 Bubmmoreka IIOK
SIBJICHHS https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 5
Pa3nea 4. CBeToBbIe SIBJICHUS
4 3aKOHBI paclpocTpa- 9 1 1 bubanoreka [IOK
HCHUSI CBETA https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
Pazgea S. IloBTopenue 3 1 | |
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OBILIEE KOJIMYECTBO
YACOB IIO ITPO-
I'PAMME

68

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
HanMeHOBAHNE Da3 KonuuectBo yacos
No P Kon- [paktuye- | DnekTpoHHBIE (IU(POBLIE)
JIEJIOB M TEM TIPO-
n/m Bcero | TpombHbIC | CcKue pa- | 00pa3oBaTelbHBIE PECYPCHI
TpaMMBbI
paboThl OOTBI
Pasnen 1. 3axk0oHBI B3aUMOAEHCTBUA U IBIDKEHUS TEI
3?;(12;}11 ko | 36 2 1 bubmorexa IOK
ren A https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 36
Paznen 2. Mexanuueckue KoeO0aHus ¥ BOJTHBL. 3BYK
Mexanunueckue Ko- 12 1 1 Bbubanorexa [IOK
nebaHus https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 12

Pa3nen 3. DnexTpoMarHMTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE Bu6orexa LIOK
TOTIC H SJICKTpOMAr- 22 . . https://m.edsoo.ru/7f41a4a6
HUTHBIE BOJIHBI

Hroro no pazueny 22

Paznen 4. CtpoeHnre aroMa U aTOMHOTO siipa. ATOMHAst SHEPTUsl
Crpoenue atoma u
aT(E)MHOFO saapa. 14 1 1 bubmorera LIOK

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

ATOMHas SHeprus

Hroro no paszuneny 14

Pasznen 5. Ctpoenue u 3Bomonus BeeneHHoi.

Crpoenue atoma u

aATOMHOTO sapa 7 bubnmoreka HOK
e https://m.edsoo.ru/7f41a4a6
ATOMHas SHEPrus
Hroro no pazneny 7

Paznen 6. IloBropuTenbHO-00

0OIIAIOIINI MOJTYJTh

[ToBTOpEeHHE 1 0600-
IICHUE COACPIKAHUS
Kypca ¢pu3uku 3a 7-9
KJIacC

11

Bbubanorexa [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pasgeny

11

OBIIEE KOJIMYECTBO
YACOB IIO ITPO-
I'PAMME

102
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YYEBHO-METOAUYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOI'O ITPOLECCA

CMmoTpu mpuiiokeHHe K 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO OOIIEro o0pa3oBaHUs K
pasaeny «YuebHo-MeToauueckoe obecrneuenne» «llepedenp HEOOXOAMMBIX YYEOHHKOB M y4eOHBIX
H0COOMI, NCIOJIB3YEMBIX IIPH Pean3aliii 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOTO 001IeTo 00pa-
3oBaHus Ha 2023-2024 y4eOHBII romy.
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