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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo (u3KMKe Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBJeHAa Ha
OCHOBE TOJIOXKEHUH M TpeOoBaHMH K pe3yjbTaraM OCBOEHHs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTesbHOM mporpaMMmbl, mpeactaBieHHbx B OI'OC 000, a Takxke ¢ Yyu€ToM
(benepanbHOi paboueil mporpammbl BocnuTaHus u  KoHmenuuu npenojgaBaHus ydeOHOTO
npenmera « Duznkay.
Conepxanue  mporpaMMbl 1o  (HU3UMKE  HampaBleHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYalOIIMXCsl M OpraHu3alMio HM3y4deHus (U3MKH Ha
JeSITeIbHOCTHOM ocHOBe. B mporpamMe mo (u3uke y4WTBHIBAIOTCS BO3MOYKHOCTH Y4eOHOTO
npenvera B peamusaiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
MeTanpeIMeTHBIM  pe3yjbTaraM  OOyueHHs, a  TaKKe  MEXIpPEJIMETHbIE  CBS3U
€CTeCTBEHHO-HAYYHBIX YUeOHBIX ITPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsL.
[IporpammMa 1o ¢u3uKe ycTaHAaBIUBAeT pacHpe/esieHHe yueOHOro MaTepuasia Mo rojaam
oOyueHust (10 Kjaccam), HpeularaeT HPUMEPHYIO IOCJIEOBATENbHOCTh H3YUYEHHUS TeM,
OCHOBaHHYIO Ha JIOTMKE pPa3BUTHS MPEIMETHOTO COJEpXKaHWs W Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00yUaroIXCsl.
[Iporpamma no ¢usuke pazpaboTaHa ¢ EIbI0 OKa3aHUs METOJMUYECKON MTOMOIIU YUUTEIIO
B CO3JIaHMM paboueil mporpaMmbl IO y4eOHOMY MpeIMETY.
®dusuka SIBIISETCS] CUCTEMOOOPA3YIOUTUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MIOCKOJIbKY (pU3HUECKHe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBJICHUH, U3yUaeMbIX XUMHEH,
Ouonorueit, actpoHoMueil U ¢Guznveckoil reorpadueli, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, NpPeAOCTaBIIsieT Haumbosee SICHble 00pa3lbl MPUMEHEHHsS HAyyHOro MeToja
MIO3HAHUS, TO €CTh CII0CcO0a MOMyUYeHHs JOCTOBEPHBIX 3HAHUH O MHUpe.
OnHa W3 rIaBHBIX 3a7a4d (pu3nueckoro oOpazoBaHMs B CTPYKType oOIiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYUYHOW TI'pPaMOTHOCTH M HHTepeca K Hayke Yy
o0ydaromuxcsl.
Nzyuenne ¢uznkun Ha 0a30BOM YpOBHE MpearnojiaraeT OBJIAJCHHUE CIIEAYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePHU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® Hay4YHO OOBSICHSTH SIBJICHUS,
e OIICHUWBATh U MOHUMATh OCOOCHHOCTH HAYUYHOTO UCCIICIOBAHMUS;
® UHTEPHPETHPOBATh JaHHBIE M HCIOJIb30BAaTh HAyUHBIE JOKa3aTejIbCTBa JIJIs
MIOJTy YeHHU S BBIBOJIOB.
[enmu wm3yueHust QU3MKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpeAETeHBI B
Konnenmuu npenojaBanus ydeOHoro mpeamera «®usuka» B 00pa3oBaTeIbHBIX OpraHU3aIUsaX
Poccuiickoii ®enepanuu, peaqu3yoOIUX OCHOBHBIE 00Ie00pa3oBaTebHbIE POTPAMMBL,
yTBepkIEHHON pemenneM Kosutermn MunuctepctBa npocBemienust Poccuiickoit deneparyu
(mpotokoin ot 3 pexkabpst 2019 r. Ne [TK-48H).
Lesn n3yyenust pusukm:
e [puoOpeTeHHe HHTEpeca W CTPEeMJICHHS OOYydaloIMXCsl K HayyHOMY H3YUYEHHIO
IPUPO/IbL, PA3BUTHE UX HUHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTABIEHUH O HAyyHOM MeETOJe TO3HaHus U (HOpMHUpPOBaHHE
UCCIIEI0BATENILCKOTO OTHOIIEHHSI K OKPY KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysIbTara U3y4YeHHs] OCHOB CTPOCHMS
Matepuu U (yHIaMEeHTaTbHBIX 3aKOHOB (DU3UKH;
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e (opmupoBaHUE TPEJCTABICHUN O oK (PU3UKU IS PA3BUTHS JIPYTHX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHH;

e Dpa3BUTHE TMpPEACTAaBICHUH O BO3MOXHBIX chepax Oynaymielr mpodeccrnoHaIbHOM
JIESITENIbHOCTH, CBSA3aHHOM ¢ (PU3UKOM, MOTOTOBKA K JadbHEHIIIEMy O0yUYEHHUIO B 3TOM
HATPaBIICHUU.

JlocTxkeHune HSTUX TIiesied mporpaMMbl 1O (u3uMKe Ha YpOBHE OCHOBHOTO OOIMIETO

o0Opa3oBaHus 00ECTIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a4a4:

e nmpuoOpeTeHHe 3HAHUM O JAUCKPETHOM CTPOCHHH BEIIeCTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpuoOpeTeHHe YMEHUH OMUChIBATh U OOBSACHATH (U3WYECKUE SBJICHUS C
UCTOJIb30BaHUEM TTOTYUSHHBIX 3HAHUIH;

® OCBOCHHE METOJIOB pEIICHUs MPOCTEHIINX pPACUETHBIX 3a/lad C WCIOIh30BAaHHEM
(bu3HYECKUX MOJIeNiel, TBOPUECKHX U MPAKTUKO-OPUEHTHPOBAHHBIX 33144,

e pa3BUTHEe YMEHHU HAOMIOJaTh TNPUPOIHBIE SIBICHUS W  BBIIOJHSATH  OIBITHL,
nabopatopHble padOThl U AKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C WCIOIh30BAaHHEM
HU3MEPUTENIbHBIX TPHOOPOB;

e ocBocHHE TpUEMOB paboThl ¢ WHpOpMAIeil (U3MUECKOTO COACPIKAHUS, BKIFOYAs
HHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKECHHSX (U3WKH, aHAU3 W KPUTHYECKOE
OIICHUBaHKE WH(OPMAIINH;

® 3HAKOMCTBO CO cepamu MpodhecCHOHATLHOM JAesITeNbHOCTH, CBI3aHHBIMU ¢ (U3HUKOH,
U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BBIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
oTBOUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJlel0), B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kinacce — 102 yaca (3 daca B HEJIENIO).

[Ipennaraemsblii B mporpamme 1o Gpu3uke nepeueHs 1a00paTopHbIX paboT U OMBITOB HOCHT
pEeKOMEHIaTeIbHBIA XapakTep, YUUTEeNb JIeTaeT BHIOOp MpoBeaeHHUs 1ad0paTOpHBIX padoT U
OTIBITOB € YUYETOM MHIUBUIYATFHBIX 0COOCHHOCTEH 00yYarOIMIUXCS, CIIUCKA IKCTIEPUMEHTATBHBIX
3aJJaHui, peiaraeMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO AK3aMeHa Mo (pHu3uKe.

Yder BOCOUTATEIHLHOI0 MOTEHIIHAJA TpeaMeTa «Du3uKa»

OrpoMHast pojib B BOCHUTaHUU M (popmupoBanuu yenoneka npuHayiexutr OU3UKE -
Hayke 00 okpykatomeM Mupe. UTroObl HaWTH MyTH pelieHus MpoOJeM, HY)KHO XOpOIIO
IPEeJICTaBIATh, KaK YCTPOEH HAIll MUP, 3HaTh OCHOBHBIE (hyH/IaMeHTaJIbHbIe (PU3HUECKUE 3aKOHBI,
YMETh UX aHAJIW3UPOBaTh, UHTEPIPETUPOBATH, NIPUMEHATh, YMETh IPOTHO3UPOBATH pPa3BUTHE
CUTYyaIlMM U HAXOTUTh MyTH petieHus. Kype pu3nku — cucteMooOpasyromuil 1j1sl eCTeCTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, OCKOJIBbKY (PU3UYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOIIECCOB U
SIBJICHUH, U3y4aeMbIX XUMUEH, Ouonorueit, acTpoHoMueld u ¢puszndeckoit reorpadpueii. OGusnka
— 3TO NPEAMET, KOTOPBIM HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, HO U IpeJOoCTaBIIsieT HanboIee siCHble 00pa3iibl MPUMEHEHHUS] HAyYHOTO METO/1a TIO3HAHUS,
T. €. croco0a IMOoJyuyeHUs! JIOCTOBEpHBIX 3HaHUU o mupe. Hakowen, ¢usznka — 3T0 mpenMmer,
KOTOPBI HapsiAy ¢ JPYyTUMH €CTeCTBEHHO-HAYUYHBIMU MIPEeIMETaMU JIOJDKEH JaTh 00yJaroniumMes
npejcTaBieHne 00 yBJIEKATeIbHOCTH HAYYHOI'O HCCIIEJIOBAHUS U PAJOCTH CaMOCTOSITEILHOIO
OTKpBITUSL HOBOTO 3HaHMs. OjHA U3 IMaBHBIX 3a/1a4 (pu3uueckoro oOpa3oBaHUSI B CTPYKType
o0miero o0pa3oBaHUS COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHON TpPaMOTHOCTH U
UHTEpeca K HayKe y OCHOBHOW Macchl 00yvaroImuxcs, KOTOpbIe B JajibHEHIeM Oy IyT 3aHSTHI B
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caMbIX pazHOoOOpa3HBIX cdepax gesTenpHOcTH. HO He MeHee BakHOHM 3amaueil sBiseTCS
BBISIBJICHHE W TOATOTOBKA TAJTAHTJIMBBIX MOJIOJBIX JIOACH ISl TPOJOJIKEHUS 00pa3oBaHUS U
JanbHelined  mpodeccHOHANbHON — JIeATEIPHOCTH B O0JIACTH  €CTeCTBEHHO-HAYYHBIX
UCCJICJIOBAaHUM W CO3/aHUU HOBBIX TeXHOJOTHH. COrliacHO MPHHITOMY B MEXIyHAPOIHOM
cooO1iecTBe omnpeseneHnio, « EctecTBeHHO-HayYHAs TPAMOTHOCTh — 3TO CIIOCOOHOCTDH YeIOBEKa
3aHUMAaTh AaKTUBHYIO TPaXJTaHCKYIO TMO3UIMI0 MO OOIIECTBEHHO 3HAYUMBIM BOIPOCAM,
CBSI3aHHBIM C E€CTECTBCHHBIMH HAyKaMH, M €ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-
HAYYHBIMH HiesiMH. BocnuTaTtenpHBIM MOTeHIMAN mpeaMera « Dusnka» peanm3yercs depes: —
MpUBJICYCHHE BHUMAHUS OOYYAIOIIUXCS K IIEHHOCTHOMY acleKTy H3ydaeMbIX Ha YpoKax
SIBJICHUH, OpraHU3aIiio PadOThI C MOJydaeMOoi Ha YpOKe COMaIbHO 3HAUUMOM HHpopMaIueit —
WHUIIUHUPOBAHUE €€ 00CYKICHHUS, BRICKA3bIBAHUS 00YJAIOIUMUCS CBOETO MHEHHS 110 €€ TIOBOJTY,
BBIPA0OTKH CBOETO OTHOIIEHUS K HEH; - TOI00P COOTBETCTBYIOIIMX TEKCTOB JJIsS YTCHUS, 3a4a4
HHTEPECHBIX MO COJCPKAHHIO, OOTaThie HJICSMHU, MMEIOIIHE HECKOJIBKO CIHOCOOOB pEIICHUS.
[lonOupass cnenuagbHBIM O0pa30oM 3a7auyd, MOYKHO OCYIIECTBISATH W HPABCTBEHHOE, U
SKOHOMHYECKOE, U IKOJOTHIECKOE BOCITUTAHNE; — TPUMEHEHUE HA YPOKE HHTEPAKTHUBHBIX (HOpM
paboTel ¢ OOyYaroIMMHCS: HWHTEIUICKTYaIbHBIX WIp, CTHUMYJIHPYIONINX [03HABATEIHHYIO
MOTHBAIMIO O0yYaloImMUXCs; JUCKYCCHM, KOTOpBhIe JaloT OOyYaroIuMcs BO3MOXHOCTD
MpUOOPECTH OMBIT BEJCHHUS KOHCTPYKTUBHOTO AMANOra; IpynmnoBod paboThl WU padOTHI B
napax, KOTOpbIe ydaT oOOydYarommxcsi KOMaHAHOH paboTe M B3aWUMOACHCTBHIO C JAPYTUMHU
0o0ydJaloImuUMHUCs; — WHUIUUPOBAHUE U TOJIEPKKY HCCIICOBATEILCKON IeITeThHOCTH
00ydaromuxcsl B paMKaxX peaau3aldid UMH WHAUBHIYIbHBIX U TPYIIOBBIX UCCIIEI0BATEIBCKIX
MPOEKTOB, YTO JacT OOydYalomUMCsS BO3MOXKHOCTH MPHOOPECTH HABBIK CaMOCTOSTEIHHOTO
pelIeHUs TEOPETUIECKON MTPOoOIeMbl, HABBIK TeHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX UJIEH,
HABBIK YBKUTEJIHHOTO OTHOINEHUS K UYyXHM HIesM, OQOPMJICHHBIM B paboTax Ipyrux
uccieoBaTeNiedl, HaBbIK MyOJIMYHOTO BBICTYIUICHHS TIEpe] ayIuTOpHel, apryMeHTUPOBAHUS U
OTCTAaWBaHUsS CBOCH TOUKH 3PECHHUS.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®uszuka u e€ poJib B MO3HAHUH OKPY’KAIOIIEro MUPA.

Owusuka — Hayka o mpupoje. SIBneHus npupoabl. Ou3ndeckue sBICHUS: MEXaHHYECKHE,
TEIUIOBHIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Omsuveckne BeMUYUHBL V3Mmepenue ¢uznueckux BenuuuH. Du3udeckne MpUuOOpHI
[lorpemHocts nu3Mepenuit. MexxryHapoaHas cucTeMa eIMHHIL.

Kax ¢usuka u apyrue ectecTBeHHbIE HAyKd M3ydarloT Mpuponay. EcTecTBEeHHO-HAYUYHBIH
METOJ] TO3HaHWs: HaAOIIOJCHHWE, IIOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3,
OKCIEpUMEHT TI0 TpOBEpKe THUIOTe3, OObscHeHHe HalmomaeMoro siBieHus. OmnucaHue
(U3NYECKUX SIBICHUH C TTOMOIIBIO MOJETIEH.

Jlemoncmpayuu.
1. Mexanudeckue, TEIUIOBbIE, IIEKTPUUIECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.
2. @wusudeckue TpUOOPHI U Mpoleaypa MPsIMBIX U3MEPEHHUH aHAJIOTOBBIM U IHU(POBBIM
pubopoM.
Jlabopamopusle pabomol u onvimel.
1. Ompenenenue eHbl AeJICHUS MIKATbl H3MEPUTEIBHOTO TPUOOpa.
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M3mepenne pacCTOSHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPJOTO TEA.
Omnpenenenue pa3MepoB MAJIBIX TEI.
Wsmepenne Temmeparypbl MpH IMOMOIIM JKUIAKOCTHOTO TEepMOMETpa W JlaTYHMKa
TEMIIEPATy PhIL.

6. IlpoBenenue wuccienoBaHUS TO MPOBEPKE THUMOTE3bl: JATBHOCTH MOJETA IIapUKa,

MYIIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIIe, YeM OOJIBIIE BHICOTA MyCKa.

Pa3pnea 2. IlepBoHauanbHbIe cBeAeHNsI 0 CTPOCHIH BellecTBA.

Crpoenue BelecTBa: aTOMbl W MOJEKYJbI, HX pa3Mepbl. OMBITHL, JOKAa3bIBAIOIINE
JIUCKPETHOE CTPOCHHE BEIECTRA.

JIBukenune dactull BeriecTBa. CBS3b CKOPOCTH JIBIDKEHHUS YacTHI[ C TEMIEpaTypoi.
bpoynoBckoe nBuwxenue, muddysus. BzanMopeiicTBue dYacThil BellecTBa: MPUTSKCHHE U
OTTaJIKHBaHUE.

R

ArperaTHble COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH U TBEPABIX
(KpuCcTaUIMYeCKUX) Tel. B3amMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBL.

Jlemoncmpayuu.

1. HaOnronenune GpOyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddyzuu.

3. HaGmronenue siBJIeHHI, OOBSICHSIIOMMUXCS MPUTSHDKCHUEM I OTTAIKMBAHHEM YaCTHI]

BEIIIECTBA.

Jlabopamopuele pabomol u onvimel.

1. Ormenka nuameTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (QoToTrpaduii).

2. OmbITH IO HAOTIOACHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThl IO 0OHAPYIKEHUIO JEHCTBHSI CUI MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3zpnea 3. /IBu:xeHue u B3aumoieiicTeue Tel.

Mexannyeckoe JIBHKEHHE. PaBHOMepHOe U HepaBHOMepHOe JBHKeHHE. CKOpPOCTh.
CpenHsist CKOPOCTh IPU HEPABHOMEPHOM JBHKEHHUH. PacyéT myTH U BpeMEeHH JIBUKCHHUSI.

SIBnenne wHepuuu. 3aKOH HWHEpIUU. B3aumonelicTBUE TeNn Kak MpUYMHA H3MEHEHHSI
CKOPOCTH JIBIKEHHUS Tel. Macca kak Mepa uHepTHOCTH Tena. [lmoTHocTs BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B eTUHUIIC 00bEMa BEIeCTRa.

Cuna kak XapakTepucTuka B3ammojeictBusi Ten. Cunma ympyrocté u 3akoH ['yka.
W3Mepenne cuiibl ¢ MOMOIIBI0 JWHAMOMETpa. SIBleHHE TATOTEeHUs W cuia Tsokectd. Cuiia
TSOKECTH Ha JIpyrux IuaHetaX. Bec tema. HeBecomocTs. CrioskeHue CHII, HaIlpaBJICHHBIX IO
onHO mpsmoii. PaBHogeicTBytomas cwi. Cuma TpeHus. TpeHHne CKOIbKEHUS U TPEHUE TOKOS.
Tpenue B mpupoie ¥ TEXHUKE.

Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHUS Tena.

N3mMepenne ckopocTy MPSIMOTTMHEHHOTO ABUKCHHUS.
Habmoienue siBleHUS HHEPIIUH.

Habmoienue n3MeHeHUs] CKOPOCTH MIPH B3aUMOICHCTBUU Tell.
CpaBHeHHE Mace MO B3aUMOJICHCTBHUIO TEI.

CrnoxxeHue cuil, HaMpaBJICHHBIX 110 OJTHON MPSIMO.
./Iaﬁopamopuble padomol u onvimol.
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1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKEHMs (IIaphKa B KHUJKOCTH, MOJENU
AIIEKTPUUECKOTO aBTOMOOMIISL U TaK Jlaiee).

2. Ompenenenue cpeiHel CKOPOCTH CKOJBXKEHHS OpycKa WU IIapyuKa MO HAKIOHHOM
IUIOCKOCTH.

3. OmnpeneneHue MWIOTHOCTH TBEPIOTO Tela.

4. OmbITHL, JEMOHCTPHUPYIOIIHE 3aBHCUMOCThH PaCTSKeHHs (IeGopMaIui) Mpy>KUHBI OT
MPUIIOKEHHOM CHJTBL.

5. OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tesa U
XapakTepa COINpPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3pnea 4. /laBjieHue TBEPABIX TeJl, :KHIAKOCTEH 1 ra3oB.

Jasnenne. CriocoObl yMeHbIICHHS U YBEIMUeHHs JaBiieHus. [laBienue rasa. 3aBUCUMOCTh
JaBJIEHUs ra3a oT 00b&Ma, Temrneparypsl. [lepenada naBieHust TBEPABIMU TEJIAMHU, KUIKOCTSIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamMHBL 3aBUCUMOCTH JABJICHUS KUIKOCTH OT
rnyOunsl.  I'mapocratuueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBiudeckue
MEXaHHU3MBI.

Atmocdepa 3emian U atMocdepHoe AaBiieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3yIITHON
ob6onoukn 3emmn. Onwit Toppuyemnu. M3mepenuwe armocdepHOro aBieHHs. 3aBUCHMOCTH
atMoc(epHOr0o JaBJieHHsT OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl mis wu3MepeHuUs
aTMOC(EpHOTO JaBICHHS.

JleiicTBHE JKUKOCTH U ra3za Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXuMe10Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTB JIaBJICHHUS Ta3a OT TeMIIepaTyphbl.

[lepenaua naBieHuUs )KUIKOCTHIO U Fa30M.

Coobimarommuecs cocypl.

['unpaBnuueckuii mpecc.

[IposiBinenue neiicTBUs aTMOC(HEPHOTO JaBICHHUSL.

3aBUCUMOCTh BBITAJKUBAIOMIEH CHJIBI OT 00BEMaA MOTPYKEHHOM YacTH Tela |

MIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

VcinoBue 1UIaBaHWs TeN: IUIABAaHHE WM TOTPY)KEHHE Tel B 3aBUCUMOCTH OT

COOTHOIIEHUS IJIOTHOCTEH Tesa U )KUAKOCTH.

Jlabopamopusie pabomol u onvimel.

1. UccnenoBanue 3aBUCHUMOCTH Beca Tesla B BoJie OT 00bEMa MOTPyKEHHON B JKUIKOCTH
YacTH Teja.

2. OrmpeneneHue BBITATKUBAIONICH CHIIBL, JEHCTBYIOIIEH Ha Telo, HOrpyXEHHOE B
KHUJIKOCTb.

3. IlpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOIICH CHIIBI, JEHCTBYIOLIEH Ha Teno B
KHJIKOCTH, OT MacCChl TeJa.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIONIEH CHUIIBI, IEUCTBYIOIIECH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh YACTH Teja U OT IUIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYHpPOBAHHE JIOJKA M OIpelesieHue e&
Ipy30MOALEMHOCTH.

Pa3nea S. PaGora n MomHoCTh. JHEprus.

Mexanunueckas pabota. MOITHOCTb.
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[IpocTeie MeXxaHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. llpaBmiio paBHOBecHs
peruara. [lpuMeHnenue mpaBuia paBHOBECHs phruara K OJIOKY. «30JI0TO€ MPABHIIO» MEXaHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckass sHeprus. KuHeTwdeckas W mnoTeHUHalbHas »sHeprus. [IpeBpareHue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUHU B JIPYTOi. 3aKOH COXPAHECHMS SJHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusle pabomol u onvimel.

1. Ompenenenue pabOTBI CHJIBI TPEHUS TMPH PABHOMEPHOM JBHKCHHH Teja TI0

TOPU30HTAIBLHOM MOBEPXHOCTH.

2. HccnenoBanue yclloBUI paBHOBECUS pblyara.
N3mepenne K11/ HakIOHHOHN IJIOCKOCTH.

4. W3yueHue 3aKoHA COXPAHEHUS] MEXaHUYECKON SHEPrUH.

(98]

8 KVIACC

Pa3nea 6. TenuioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO--KMHETHUYECKOM TEeOpUH CTpOeHUs BeliecTBa. Macca
U pa3Mepbl aroMOB M MoJieKyld. OTbBITEL, TMOATBEPXKIAIOIMUE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOM TEOPHH.

Mogenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro coctosiHuit BemecTa. Kpucrammmueckue u
amopdubie Tena. OObSICHEHHE CBOMCTB ra30B, XKHUJIKOCTeH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHMA
MOJIEKYJIIPHO--KHHETHUeCKOM Teopuu. CMauMBaHMe M KanWULIpHBIE siBiIeHUs. TermsoBoe
paciIpeHue U cokaTHe.

Temmneparypa. CBsi3b Temmeparypbl €O CKOPOCTHIO TEIUIOBOTO JBH)KEHHS YACTHIL.
Buytpennsis osneprus. CnocoObl HU3MEHEHHs BHYTPEHHEH OSHEpPruu: Temioneperaya Hu
coBepieHre padoThl. Bupl Temonepenauun: TeIonpoBOHOCTh, KOHBEKITHS, U3y YCHHE.

KonndectBo TemnoTel. YjenpHas TeMIOEMKOCTh BellecTBa. 1eliooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TelsioBoro Oananca. llnaBieHune um oTBepAeBaHHE KPHCTALTMUECKUX
BEIIECTB. YjeibHas TemsoTa IulaBieHus. [lapooOpasoBanue W KoHjaeHcanus. lcmapenue.
Kunenue. YnenpHast Temiora napooOpa3oBaHHUs. 3aBUCHMOCTh TeMIIEpaTypbl KUIEHHS OT
aTMOC(EpPHOTO JTaBICHHUSL.

BnaxxnocTh BO3IyXa.

OHeprus TOIIUBA. Y IeIbHAs! TEIJIOTAa CTOPAHHUS.

[Ipunmunsr pabotel TemoBbix asurateneit KIIJ[ TtemmoBoro asuratens. TerioBbie
JIBUTATEJIN M 3aLUTa OKPY>KAIOLIEeH Cpeibl.

3aKOoH COXpaHEHUs U MPEBpAIEeHUs SHEPTHH B TEIUIOBBIX IIPOIeccax.

Jlemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBHYKEHHUSI.
Ha6monenue nuddysun.
HaGmronenue siBleHU cMaulBaHUs M KallWJUISIPHBIX SIBJICHUH.
HaGnroneHnue TemioBoro pacumpeHus Tell.
W3meHeHue naBieHus ra3a npu U3MEHEHUH 00bEMa U HarpeBaHUH WA OXJIAXKICHUH.
[IpaBuia u3MepeHus: TeMIepaTyphl.
Buasl Teronepenaun.
OxJaxaeHue pu COBEPILICHUN PaOOTHI.
HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CHJIAMH.
7
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10. CpaBHEHME TEMIOEMKOCTEHN pa3IMUYHbBIX BEILIECTB.
11. HabGnroneHre KUMEeHHUS.
12. HabmoieHre mocTOSIHCTBA TeMIIepaTy pbl IPH IJIaBJICHHUH.
13. Monenu TenioBbIX ABUTaTeNEeH.
Jlabopamopusie pabomol u onvimel.
OnbITHI IO OOHAPYKEHUIO TEMCTBUS CHIT MOJIEKYJISIPHOTO IPUTSIKEHUSI.
OmnBITH IO BRIPAIIUBAHHUIO KPUCTAIUIOB MIOBAPEHHON COJIM WM caxapa.
OmnbITHI 10 HAOIOIEHHUIO TEIVIOBOTO PACHIMPEHUSI [a30B, JKUIKOCTEH U TBEPBIX TEI.
Onpenesnenue 1aBieHus BO3ayXa B OaUIOHe MINPHIIA.
OnbITH, JAEMOHCTPUPYIOLIHE 3aBUCHUMOCTH JABJICHHS BO3AyxXa OT e€ro o0béMa Hu
HarpeBaHUs WK OXJIAXKICHHSL.
6. IlpoBepka TrHMOTE3bl JHMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKHUJIKOCTH B
TEPMOMETPHUECKON TPpyOKe OT TeMIlepaTyphbl.
7. HabmoneHue u3aMeHeHHs BHYTpPEHHEH SHEpruM Teja B pe3yJsbTaTe Terlonepeaadd u
paboThI BHEIITHUX CHUIIL.
8. HccnenoBanue siBJIeHUs TeJI000MeHa ITPH CMEIIUBAHUM XOJIOIHOM U ropsiueii BOAbI.
9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOH MpH TEIIooOMeHe ¢
HarpeThIM METAUTMYECKUM LIUIAHIPOM.
10. Onpenernenne yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca uCrapeHusl.
12. OnpeneneHrie OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.
13. Onpenenenue yIenbHON TEILUIOTHI IUIABJIEHUS JIB/A.
Pa3zpgen 7. DiekTpudeckne 1 MATHUTHBIE SIBJICHUSI.
Onextpuzanus Ten. J[Ba pona 3eKTpHUEcKUX 3apsjoB. BzammoneilicTBue 3apskeHHBIX
ten. 3akoH KyioHa (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TNl OT BEJUUMHBI

ANl e

3apsiZIOB U PACCTOSTHUS MEXKTY TEIaMH).

Dnextpuueckoe mosie. HampskEHHOCTH AIEKTPUYECKOTO Mouist. [IpuHIUN cyneprno3uiiuu
ANEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu snekTpudeckux 3apsioB. DIEMEHTApHBIA 3MeKTpuueckuil 3apsa. CtpoeHue
atoMa. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3aps/ia.

DNeKTpUUeCKU TOK. YCJOBHsSI CYIIECTBOBAHHUS JJIEKTPUYECKOTOo ToKa. KcTOouyHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHS AJIEKTPUYECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOe, MArHHUTHOE).
DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax.

Onextpuueckas 1enb. Cuina Toka. JnekTpudyeckoe HampsikeHue. CoOnpoTHBICHHE
MPOBOJHMKA. YJIENbHOE COMPOTUBJICHHE BemlecTBa. 3akoH Owma [UIsl yd4acTka IIeTH.
[TocnenoBarenbHOE U MapalieIbHOE COSTUHEHNE TPOBOTHUKOB.

Pabota u MoITHOCTD MEKTpHUECKOro Toka. 3akoH Jlxxoyns—JIeHna. DnexkTpuueckue memnu
U OTpeOUTEH IEKTpUUIECcKOi sHepruu B ObITY. KopoTkoe 3ambikaHme.

ITocTtosiHHBIE MarHuThl. B3auMoAeHCTBHE IOCTOSHHBIX MAarHUTOB. MAarHMTHOE IIOJIC.
MarnuTHoe noJje 3eMJId U ero 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT Dpcerea. MarautHoe noiie
ANIeKTpUYecKoro Toka. [I[pumeHeHre 2IeKTpOMarHuToB B TeXHUKE. [[eficTBHE MarHUTHOTO TOJIS
HA TPOBOJHUK C TOKOM. OJEKTPOABUTATeIh IMOCTOSHHOTO ToKa. lcmosib3oBaHue
AJIEKTPOJIBUTATENIeH B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCTIOPTE.

Onpitel  @Dapanes. SBneHue syeKTpomMarHuTHOW  wHAyKiuu. llpasmwio Jlenma.
Onextporenepatop. CrocoObl TOMYUYEHUS JIIEKTPUUYECKOW OHEPruu. DIJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HICTOYHHKAX YHEPTHH.



Jlemoncmpayuu.
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DneKTpHu3anus Tel.

JIBa pona 31eKTpUUECKUX 3apsIOB M B3aUMOICHCTBUE 3apsKEHHBIX TEIL.
VY CTpoiicTBO U AeCTBHE 3IEKTPOCKOIIA.

DnexTpocTaTHUeCcKas HHIYKIHSL.

3aKOH COXpaHEHMSI JIEKTPUUECKUX 3aPsIIOB.

[IpOBOAHMKY U TUAIIEKTPUKH.

MoienrpoBaHie CUIIOBBIX JIMHUH 3JIEKTPHUECKOTO HOJIS.

McTOUHMKH TOCTOSSHHOTO TOKA.

JlefcTBHS 31IEKTPHUUECKOr0O TOKa.

. DIEKTPUYECKUN TOK B JKHUKOCTH.

. l'az0BbI# pazps.

. I3amepenue cujibl TOKa aMIepMeTpoM.

. I3amepenue 371eKTpU4ecKOoro HapsuKeHHUs BOJIbTMETPOM.

. PeocraT 1 MarazuH conpoTHUBICHUH.

. B3aumonieficTBre MOCTOSIHHBIX MAarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH Pa3JIeIeHuUs TOTIOCOB MarHUTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
. OnbIT Dpcrena.

. MaruutHoe 1moJie Toka. DJIeKTpOMarHur.

. JlelicTBHE MarHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM.

. DIEeKTPOIBUTATENb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBJICHUS DIIEKTPOMArHUTHOM MHIYKIIUH.

. Onbitel @apanes.

. 3aBUCUMOCTbH HaIpaBJICHUA UHAYKIUOHHOT'O TOKaA OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHHUSI.
25.

SHGKTPOFCHepaTOp IIOCTOSAHHOI'O TOKA.

Jlabopamopusle pabomol u onvimel.
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10.
11.
12.

13.
14.

OnbITHI 1O HAOIOIEHHUIO JEKTPU3AIUH TEJ MHAYKIHEeH U TIPH COIPUKOCHOBEHHH.
HccnenoBanue JecTBUS SJEKTPUUIECKOTO 10JIsE HA TPOBOJIHUKU U TUDIIEKTPUKH.
Cbopka u mpoBepka paboThI ANEKTPUUECKON IIETTH MOCTOSIHHOTO TOKa.

W3mepeHue U peryIupoBaHue CUITbI TOKA.

W3mepenue U peryaupoBaHue HANPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIET0 Yepe3 pe3ucTop, OT COMPOTHBIICHUS
pe3ucTopa U HAPSKEHUSI Ha PEe3UCTOPE.

OnbITB,  JEMOHCTPUPYIOIIHME  3aBHCHUMOCTb  DJIEKTPUYECKOTO  COMPOTHUBIICHUS
IPOBOJHHUKA OT €r0 JJTUHBI, IIJIOIIAIH TOIIEPEUHOr0 CEUEHUS U MaTepHaia.

[IpoBepka mpaBuia CIOXKEHHs HANPSHKEHWH NPH IOCIIEA0BATEILHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uit CHIIbI TOKA MPU MapajlIeIbHOM COETUHEHUU PE3UCTOPOB.
Omnpenenenre pabOThI AEKTPUUECKOI0 TOKA, UAYIIETO YePE3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIEIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 JIaMIOUKy, OT HallpsDKEHHUs
Ha He.

Omnpenenenne KIIJ[ narpeBaTesns.

HccnenoBanre MarHiTHOT'O B3aUMOJICHCTBUSI IOCTOSIHHBIX MarHUTOB.



15. U3syyeHne MarHuTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB MpH HUX OOBEJUHEHUH U
pasiesieHHH.

16. MccnenoBanue AefcTBUSI 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, TEeMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AUMOJICHCTBHSI KATYIIKH ¢ TOKOM U
MarHuTa OT CHJIbl TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. U3zyuenue neficTBUS MAarHUTHOT'O TIOJISL HA IIPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue paboThl 3J1€KTPOIBUTATEIS.

20. Uzmepenne KIIJ] anekTpoiBUraTeIbHOM yCTaHOBKH.

21. OmpITHl 1O HCCIIEIOBAHUIO SIBICHHS 3JEKTPOMAarHUTHOW HHAYKIIMH: HMCCJIE/I0OBAaHUE
W3MEHEHU 3HAUeHUs M HAIPaBJICHUs HHIyKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckne siBJIeHHUS.

Mexannueckoe aBHxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHUYeCKOTO JIBUXKEHUs. PaBHOMepHOe mpsMoiMHElHoe JABMKeHHe. HepaBHOMepHOe
npsMosinHeHoe nBukeHue. CpelHsss U MTHOBEHHAsh CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JIBUOKEHUH.

Yckopenue. PaBHoyckopeHHOe TpssiMosinHeliHOe ABukeHne. CBoOoaHOe nmajeHue. OmbIThI
["anunes.

PaBHOMepHOe nBMKeHHe MO OKpykHOCTH. [lepron u yacrora oOpamienus. Jluneiinas u
yTrJ0Basi ckopocTH. LleHTpocTpeMuTebHOE YCKOpEHHE.

Ilepsriii 3akoH HetotoHa. Bropoii 3akon Hetorona. Tpertuii 3axon Herorona. [IpunHnmn
CYTIEPIIO3UIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHUS! CKOJIbKEHHUS, CHJIA TPEHHSI
MOKOS$, IpyTHe BUBI TPEHHUSI.

Cuna TsKeCTH M 3aKOH BCEMHPHOIO TSATOTEHHS. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
Jsuxenne 1naner Bokpyr Connna. Ilepsas xocmmueckast ckopocTb. HeecomocTs
neperpysKu.

PaBHOBecue MarepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE Teo. PaBHOBecue TBEPAOro Tena
C 3aKpeIUIEHHON Ochlo BpamieHus. MoMeHT cuibl. LleHTp TsbkecTu.

Nmnynbe tena. U3menenue umiyibca. MIMIysibe cuiibl. 3aKOH COXpaHEHUS HUMITYJIbCaA.
PeakTuBHOE ABHKEHME.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u padothl. [loTeHuManbHas SHeprus Teja, MOJHSATOrO HAJ MOBEPXHOCTHIO 3E€MIIH.
[lorennuanbHast sHeprus cxaroi npyxuubl. Kunetnueckas sHeprus. Teopema 0 KUHETHUECKOM
SHEPIuu. 3aKOH COXPaHEHHsI MEXaHUYECKOI SHEPrHH.

Jlemoncmpayuu.

22. HabmoieHre MeXaHMueCcKOro JIBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

23. CpaBHeHME TyTeH W TPAaeKTOPHM JIBMXKEHHUS OJAHOTO U TOTO K€ Tella OTHOCHTEIHHO

Ppa3sHBIX TEJI OTCUETA.

24. I3MepeHne CKOPOCTH U yCKOPEHHUS IPSIMOJIMHEHHOTO IBUKEHUSI.

25. UccnenoBanue Npu3HAKOB pABHOYCKOPEHHOTO JIBHKEHHUSI.

26. Habmoienre ABMKEHHS TeJla IO OKPYKHOCTH.

27. HabmoieHne MeXaHU4eCKUX SIBICHUH, TPOUCXOIAIINX B cUcTeMe oTcuéTa « Tenexkay

pu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHH OTHOCUTENIBHO KaOuHeTa (PU3UKH.
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28. 3aBHCUMOCTb YCKOPEHUS Tejla OT MacChl Tejla U ASUCTBYIONIEH Ha HETO CHIIBIL.

29. HabGmroieHre paBeHCTBA CHJT TPH B3aUMO/ICHCTBUY TeTl.

30. 3meHeHue Beca Tesna Mpu yCKOPEHHOM JIBUIKEHUH.

31. Ilepenaua ummyabca npu B3auMOJECHCTBUHN TE.

32. [IpeoOpa3oBaHusi SHEPTUH NIPH B3aUMOACHCTBUH TEL.

33. CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOICHCTBUY.

34. CoxpaHeHre UMITYJIbCa MpU aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.

35. HaGmrogeHne peakTHBHOTO JIBUKCHHSI.

36. CoxpaHeHrne MEXaHUUYECKOM SHEPTUU TTPU CBOOOTHOM MaJCHHH.

37. CoxpaHeHHe MEXaHUUYECKOU SHEPTUH MPH JBHKEHUH TeJa MO0JT IeHCTBHEM NPy KUHBI

Jlabopamopuele pabomol u onvimel.

1. KoncTtpyupoBanue TpakTa Uil pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JBUKECHUS
[IapHKa UITH TEJIEKKH.

2. OrmpeneneHue cpeHel CKOPOCTH CKOJIBXKEHHUs Opycka WM JABMKCHHs LIapUKa I10
HAKJIOHHOH IJTIOCKOCTH.

3. OmnpeneneHne YCKOPEHHS Teja IPU PABHOYCKOPEHHOM JIBM)KEHHHM MO HaKJIOHHOM
IUIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIM TPH PABHOYCKOPEHHOM JIBUXKEHHH Oe3 HadaIbHOMH
CKOPOCTU IIYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEXKYTKH BPEMEHHU OJTMHAKOBBI.

6. UccrenoBanue 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT CHJIbI HOPMaJIbHOTO
JTaBJICHUSL.

7. Omnpenenenue ko3 PuIEeHTa TPEHUS CKOTBKEHUS.

Onpenesnenue )XECTKOCTH MPYKUHBIL.

9. Omnpenenenrie pabOThl CHUJIBI TPEHUS TPH PABHOMEPHOM JIBUKEHHH Tejla I10

TOPU30HTAILHON TOBEPXHOCTH.
10. Onpenenenue pabOTHl CWIBI YNPYTOCTH MpPH TOABEME TIpy3a € HCIOJIb30BaHUEM
HETIOABMKHOTO U TOABHKHOT'O OJIOKOB.

11. U3yuenue 3aKoHa COXpaHEHHUsI SHEPTUH.

Pa3znen 9. Mexanuveckne Ko/jie0aHHs U BOJHBL.

KonebarensHoe nBukenue. OCHOBHBIE XapaKTEpUCTHKH KOJeOaHM: MEepUOJ, 4acToTa,
aMIUMTy1a. MaTemMaTH4ecKuii W TPYXKUHHBIM MasTHUKH. [IpeBpaiieHue »HEprum Mpu
K0JIe0aTeIbHOM JIBH)KCHUH.

3aryxatomue kojeOaHus. BeinykeHHble KojeOanus. Pezonanc. MexaHHuecKue BOJIHBL
CBoiicTBa MexaHMYeCKHX BOJH. [Ipo1oibHBIE U MomNepeuHble BOJIHBI. JIJTMHA BOJHBI B CKOPOCTh
e¢ pacnpocTpaneHus. MexaHHMuecKue BOIHBI B TBEPJIOM Telle, CEHCMHUUECKUE BOJIHBI.

*®

3ByK. I'poMKOCTb 3ByKa M BbicOoTa ToHa. OTpakeHue 3Byka. IHppa3Byk U yiIbTpa3ByK.
Jlemoncmpayuu.

HaGmronenue koneGanmii Tes N0/ IeHCTBUEM CHIIBI TSDKECTH U CHIIBI YTIPYTOCTH.
HaGmonenue koneOanmii rpy3a Ha HUTU U HA TPy KUHE.

HaGmronenue BoIHYK/I€HHBIX KOJIeOaHUH U pe30HaHca.

Pacnpoctpanenue nmpo0abHBIX U TONEPEUHBIX BOJIH (Ha MOJIENN).

HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKycTudecKkuil pe3oHaHC.

SN A=
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Jlabopamopusie pabomol u onvimel.
1. Ompenenenue yacTOTHI U eproJia KojJeOaHU MaTeMaTHYeCKOTO MasTHUKA.
2. OrmpeneneHue YacTOTHI U IeproJia KojieOaHUH NPy KUHHOTO MasiTHUKA.
3. MUccrnenoBanue 3aBUCHMOCTH TNEpHOAA KoJeOaHWH MOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HATH.
4. WccnenoBanue 3aBHCHMOCTH INEepHoja KojieOaHUM MPY)KMHHOTO MasTHHUKA OT Macchl
rpysa.
5. TlpoBepka He3aBUCHUMOCTH TepuoAa KoJjiebaHWil Trpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpy3a.
6. OnbITEl, JEMOHCTPUPYIOIIAE 3aBHCHMOCTh IE€pHojAa KoJeOaHW MpYyKUHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTH MPYKUHBIL.
7. WV3mepeHue ycKopeHUs: CBOOOJHOTO MaICHUS.
Pa3nen 10. JD1eKTpoMarHuTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEeKTPOMarHuTHOE TMoJjie. DIEKTPOMArHUTHbIE BOJHBL. CBOHCTBA 3JEKTPOMArHUTHBIX
BoJiH. [1IKkana snekTpoMarHuTHBIX BOJIH. Vcnosip30BaHue 3JIeKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKkTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE cBOlicTBa CBeTa.
Jlemoncmpayuu.
1. CsoiicTBa 37€KTPOMarHUTHHIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.
Jlabopamopuele pabomol u onvimel.
1. U3ydeHue cBOHCTB 3JI€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TeledoHa.
Pa3nen 11. CBeToBbIe sIBJICHHUS.
JlyueBast monenb cBeta. Mctounuku cBeta. IlpsMonmHeiiHoe pacmnpocTpaHeHHE CBeTa.
3armenus Connua u JIynel. Otpakenue cBeta. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomienue cBera. 3akoH npesiomiieHus cBeTa. [lojgHOe BHyTpeHHEe OTpaKeHHEe CBETa.
Hcnosnbp30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOIAX.
Junza. Xox nyweir B nmH3ze. Onrtuyeckas cucrtema (oToamnmapara, MHUKpOcKona u
Teneckomna. I a3 kak onTuyeckas cucremMa. biau3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6esnoro csera B crektp. OnbiTel HetoToHa. CrioskeHUE ClIEKTPaIbHBIX I[BETOB.
Hucnepcus caera.
Jlemoncmpayuu.
[IpsiMmosinHeHOe pacipocTpaHEeHHEe CBETA.
OtpaxeHue cBera.
[Tomyuyenue n300paXkeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
[Ipenomienue cBera.
OnTrueckuii CBETOBOI.
Xon nyueit B cobuparoleit JTuH3e.
Xox myuell B pacceuBaroLIEH JINH3E.
[Tomyuyenue n300pakeHU C TOMOIIBIO JIMH3.
9. Tlpunuun neifctus oroanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mogens riaza.
11. Pa3znosxenue 6emoro cBeTa B CHEKTP.
12. Tlomyuenue Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX IIBETOB.
Jlabopamopusie pabomol u onvimel.
1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHUsI CBETOBOTO JIy4a OT yIJja HajJeHusl.
12
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N3yuenne xapakTepUCTHK U300paXKeHUs IIpeMeTa B IJIOCKOM 3epKajie.
HccnenoBanue 3aBUCHMOCTH YIJIa MIPEIOMJICHHS CBETOBOTO JIyya OT YIJIa MaJeHus Ha
IPaHMIIE «BO3TYX—CTEKIION.

[Tomyuyenne n300pakeHnit C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Onpenenenne GOKyCHOTO PaCCTOSHUS U ONITUYECKOH CHIIBI COOMpArOIeH JINH3BL.
OMnBITHI IO PA3IOKEHUIO OENIOro CBETa B CHEKTP.

OnbITHl MO BOCHPUSATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJECHHHM Yepe3 I[BETOBbIC
GUIBTPBL

Pa3zpnen 12. KBanToBbie siBJIeHUS.

Omnsitel Pesepdopna u mnanerapuas mojenb atoma. Mojens atoma bopa. Mcnyckanue u
norJiommeHue ceeta aroMoM. KBauTel. JInHeiuaTsle CieKTphI.

PammoaktuBHOCTh. Anbda-, Oeta- m ramma-usnydeHus. CTpoeHHE aTOMHOTO sjIpa.
Hyxinonnas mozpens aromuoro siapa. Wzotombl. PammoaktuBHble mnpeBpamienus. [lepuon
HoJIypacraja aTOMHBIX sIJIED.

Snepuble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MACCOBOTO UHCEN. DHEPTHsl CBS3U
aTOMHBIX siiep. CBsI3pb Macchl M SHEpruM. Peakuuu cuHTe3a W jaeieHus siaep. VcToynuku
sHeprun CoyHIA U 3BE3 L.

Snepnas sHepretuka. JleficTBUs paJloaKTUBHBIX U3ITyUYeHUI Ha KUBbIE OPraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3IyYeHHs U TOTJIOLICHHUS.

CrexTpbl pa3IuyHbIX I'a30B.

CriexTp Boiopoa.

HaGmronenue TpexoB B kamepe Busbcona.

PaboTa cuéTurka HOHU3UPYIOIUX U3y YSHUH.

Perucrparus u3iryueHus IpUPOTHBIX MUHEPATIOB U MPOYKTOB.

./Iaﬁopamopuble padomoul u onvimol.

1. HabmoneHue CIIOMIHBIX U IMHEHUYATBIX CHEKTPOB U3IIyYCHHSL.

2. HccnenoBanue TPeKOB: M3MEPEHUE SHEPrHM YacTUIBI TI0 TOPMO3HOMY MyTH (T10

¢dororpadpusim).

3. Wsmepenue paauoakTHBHOTO (hoHA.

IloBTOpHTE/ILHO-0000IAOIIMIT MOTYIb.

[ToBTOpUTENBEHO--0000IIAOIMKA  MOAYJIb HpeJHAa3HAYeH I CHCTeMaTHU3alud U
0000I1IeHUsI TPEMETHOTO CO/IEPKAHMSI M OIBITA JIEATEIIbHOCTH, TPHOOPETEHHOTO MPU U3YUEHUH
BCETo Kypca (pu3MKH, a Takke JJs MOATOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY 3K3aMEHY IO
¢bu3uke 17151 00yYaIOLTUXCSl, BHIOPABIINX 3TOT YUEOHBIN MpeaMeT.

[Ipy wW3ydyeHHUH JAHHOTO MOJYJS pPeaTM3yIOTCs M CHCTEMAaTH3MPYIOTCS — BHbI
JeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecneuuBaeTcs JOCTHIKEHHE MPEIMETHBIX WU
MeTanpeIMETHBIX IUIAHUPYEMbIX pe3yJIbTaTOB O0y4eHHs, (popMUpyeTCsl eCTeCTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHE HAyUHBIX METOJOB HCCIEIOBaHMS SIBICHUA HPUPOJBI M TEXHUKH,
OBJIQJICHUE YMEHHMSIMHU OOBSICHATH (U3UUECKUE SIBICHUS, NPUMEHSS IOJIy4YeHHBIC 3HAHMS,
pelaTh 3aJa4d, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNHMAIBHO NEesTeTbHOCTHBIN XapakTep JaHHOTO pasjiesia peajlu3yercs 3a CUéT Toro,
9T0 00yyYarolrecs BhINOIHSIOT 3aaHus, B KOTOPBIX UM IpeJiaraeTcs:

Ha OCHOBE IOJIyUYE€HHBIX 3HAHUN pacrio3HaBaTh U HAYYHO OOBSACHAITH (PU3HMUECKUE SBICHUS
B OKpY’Kalollel Ipupoie 1 MOBCEIHEBHON KHU3HHU;
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HCIIOJIB30BAaTh HAYYHBIC METOAbI UCCIICAOBAHUA (1)I/I3I/I‘-IeCKI/IX ﬁBJ'ICHPIﬁ, B TOM YHCJIC IJIA
IMPOBCPKU T'HIIOTE3 U MOJIYYCHUA TCOPECTHUYCCKUX BBIBOJIOB,
OOBSICHSITH HAay4YHbIC OCHOBBI HanOoJIee BaXKHBIX JOCTIKCHHH COBPCMCHHBIX TCXHOHOFHﬁ,
HaITpuMCp, MPaKTHUYCCKOTO MHCIIOJIB30BAHUA PA3JIMYHBIX HCTOYHHUKOB OHCPIrUHM Ha OCHOBC
3dKOHa MPECBPAIICHUA U COXPAHCHUS BCCX U3BCCTHBIX BUAOB SHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O ObPA3OBAHUA

Nzyyenne ¢u3nku HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI HANpaBlIeHO Ha

JIOCTHKEHHUE THIYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTATOB.

B pesynpraTe usydeHws: (puU3MKH Ha ypOBHE OCHOBHOTO OOIIEero o0OpazoBaHus Yy
oOyudatorerocs Oy yT c)OpMUPOBAHBI CJICIYIOIINE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) MaTpHOTHYECKOr0 BOCIIUTAHHS:

e [] mposiBIICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKOH (hru3mueckoit
HaYKH;

e [] IIEHHOCTHOE OTHOIICHHE K IOCTHXKEHUSIM POCCUHCKUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHS:

e [ rOTOBHOCTh K aKTHBHOMY YUYACTHIO B OOCYKJCHHH OOIIECTBEHHO 3HAYMMBIX U ATHUYECKHUX
mpo0OJieM, CBS3aHHBIX C TPAKTHUECKUM MTPUMEHEHHUEM JOCTHKECHUM (DU3HUKH;

e [] 0CcO3HAaHME BAXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIIUIIOB B JIEATEIbHOCTH YUEHOTO;

e  3)3CTeTHYEeCKOr0 BOCIIUTAHMSI:

e [] BoCHpHSITHE ICTETHYECKHX KauecTB (PU3MUECKON HAyKH: e€ rapMOHHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IEeHHOCTH HAYYHOT'0 MIO3HAHUSL:

e [] oco3HaHUE IIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOIMH, BAXKHEUIIIEH COCTABIIAIOLIEN KYJIbTYPbI;

e [] pa3BuTHE HAyYHOH JIIOO03HATEIHHOCTH, HHTEPECa K UCCIIeI0BATEIBCKON AESITEEHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS U YMOIUOHAIBHOI0 0JIATONOJIyYH:

e [] oco3HaHWE IIEHHOCTH Oe30macHOro oOpa3a JKU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BAXKHOCTH TpaBUi O€30MacHOro TOBEJACHHS Ha TpaHCIOpPTe, Ha Joporax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

e [] chopMUPOBAHHOCTH HaBBIKA pedICKCUH, MPHU3HAHUE CBOETO IMpaBa HA OMMUOKY M TaKOTrO
e TIpaBa y Jpyroro 4ejioBeKa;

e 6) TPY0BOI0 BOCIIUTAHMS:

e [] aKTUBHOE y4YacTHe B PEIICHUU MPAKTHUECKUX 3a/ay (B paMKaxX CeMbH, 00pa3oBaTeIbHON
OpraHu3aliy, TopoJa, Kpas) TEXHOJIOTHYECKOH W  COLMAIbHON  HaANpaBJIE€HHOCTH,
TpeOyIOUINX B TOM YHCIie U PUBNUESCKUX 3HAHUIA,

e [] mHTEepeC K MPaKTHUYECKOMY M3YUCHHIO TPOQECcCHil, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7)3KO0JIOTrH4€eCKOro BOCIUTAHUS:

e [] opueHTalys Ha MpUMEHEHHE (PHU3UYECKUX 3HAHUU JUIs pelieHds 3aaad B o0acTu
OKpY>Karomie cpenpl, IIIAaHUPOBAHUS MOCTYIKOB M OIEHKM MX BO3MOXKHBIX IMOCJIEICTBHM
JUIS OKPY KarOUIEH CpeIbl;

e [] oco3HaHue T00ATHFHOTO XapaKTepa KOJOTHIECKUX MPOo0ieM U My Tel UX pellieHus;
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L4 8) aJanTanui K HSMEHAIIIUMCH YCJIOBHAM COIMAJIBbHOH U l'lpﬂpO}lHOﬁ CpeabI:

o [] HOTpe6HOCTB BO B3aUMOJCHCTBUU IIpU BBIIIOJIHCHUHA HCCIIEAOBAaHUN H ITPOCKTOB
(I)I/I3I/I‘ICCKOI71 HaITpaBJICHHOCTHU, OTKPBLITOCTH OIBITY U 3HAHUAM APYTUX]

e [ IIOBBIIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YCpe3 NPAKTUUCCKYIO JACATCIILHOCTD,

o [] HOTpe6HOCTB B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCIIC (l)OpMYJ'II/IPOBaTB uacu,
IIOHATHA, THIIOTE3bI O (1)1431/1%01(14)( 00BbEKTaxX U SIBJICHUSX

e [] oco3HaHHUE I[C(I)I/II_II/ITOB COOCTBEHHBIX 3HAHHHM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/I3I/IKI/I;

o [] IJIAHUPOBAHUEC CBOCT'O PA3BUTHS B HpI/IO6peTeHI/II/I HOBBIX (I)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

o [] CTPCMJICHHUC QaHAJM3UPOBATL W BbIABJIATH B3aUMOCBA3U HNPUPOIBI, O6IJ.[€CTB8, u
OKOHOMHKH, B TOM HHUCJIC C UCIIOJIb30BAHHUEM (I)I/I3I/I‘-ICCKI/IX 3HaHI/II71;

e [] OIEHKa CBOUX JEeHCTBHH C y‘-IéTOM BJIMAHUA Ha OKPYKAOIIYIO CpPEay, BO3MOKHBIX
r100aJIbHBIX MMOCJICICTBHH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynprate ocBoeHHs TporpaMMbl 10 (U3UKE HA YPOBHE OCHOBHOTO 0OIIero
oOpazoBanusi y oOyuatomerocs OyIyT c(hOpMHUPOBaHBI MeTaNpeAMeTHbIe pe3yJabTaThl,
BKJIFOUAIOIUE [O3HABATEIbHBIE YHHUBEpCAJIbHbIC YYeOHbIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHBIE yUeOHBIE ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIE JICHCTBUSL.

Ilo3zHaBaTeILHBIE YHUBEPCAJIBbHDBIC y‘leﬁﬂble JeHcTBUA

Ba3zoBble Jloruueckue aeiicTBus:
® BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUH);
® yCTaHaBJIMBATh CYIIECCTBEHHBINA MPU3HAK KIACCU(PUKAIUU, OCHOBAHHUS JJi1 0O0OOIICHHUSI
U CPaBHCHUS,
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpUBAeMbIX (akTaxX, JTaHHBIX U
HAOJIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;
® BBIABIATH NPUYUHHO--CIICJCTBCHHBIE CBSI3U NPHU U3YYCHHH (U3UUECKUX SIBICHUU U
MPOIECCOB, JeNaTh BBIBOJBI C WCIOJIB30BAHUEM JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHHH, BBIIBUTAThH TUIIOTE3BI O B3AUMOCBSI3AX (PU3NUYECKUX BEITUUHH;
® CaMOCTOATENBHO BBIOMpaTh CMOCOO pemeHUss YyueOHOM (u3Myeckod 3anayu
(cpaBHEHHE HECKOJBKUX BapUAHTOB peELIeHMs, BBHIOOP Hambojee MOAXOJIEro ¢
Y4ETOM CAMOCTOSITETTHHO BBIICTICHHBIX KPUTEPHER).
Ba3oBbie nccegoBaTeIbcKue JeHCTBHSA:
®  ICIOJIH30BAaTh BOMPOCKHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;
® TMPOBOJUTHL 1O CaMOCTOSATEIHHO COCTABICHHOMY IIJIaHy OIBIT, HECIIOXKHBII
(bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHIE (PH3UIECKOTO SIBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTHh U JOCTOBEPHOCTH WH(POPMAIUIO, TIOTYUYCHHYIO B XOJe
UCCJICTOBAHMS WK YKCIIEPUMEHTA;
® CcaMOCTOATENIbHO (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI 1O  pe3yJbTaTam
IPOBEAEHHOI0 HAOIIOACHUS, OTIBITA, UCCIIEI0BAHMUS,;
® MPOTHO3UPOBATH BO3MOXKHOE JalbHElIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TaKXKe
BBIIBUTATh MIPEIONIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Pabora ¢ undopmanueii:
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MPUMEHSTh PA3TUYHBIE METOJIbI, MHCTPYMEHTHI WM 3ampoChl MU MOUCKE U OTOOpe
uHGOpPMAIIUK WIH JAaHHBIX ¢ YYETOM MPEI0KEHHOW yueOHOoM (pu3mdeckoit 3a1auu;
aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(DOPMAIMIO PA3TUUYHBIX
BUJIOB 1 (hOopM TIpeicTaBICHUS;

CaMOCTOSITEJIBHO BBIOUPATh ONTUMAIBHYIO (hOpMYy TMpecTaBiieHUus HHPOpMAIUU U
WUTIOCTPUPOBATh pEIlaeMble 3a/layll HECIOXHBIMU CXEeMaMH, JuarpaMmamu, HWHOM
rpaduKoi U IX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHbIC y'-leﬁHble JeHcTBUA:

B Xojae OOCYXJeHHs y4eOHOro MaTepualia, pe3yJbTaroB JIabopaTopHBIX padoT u
MIPOCKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAeMON TEMbI M BbICKAa3bIBAThH UJICH,
HAIlCJICHHBIC Ha PEIICHUE 3aJIa4H U MOICpKaHue 0J1aro)KenaTeIbHOCTH OOIICHUS;
COIMOCTABJISITh CBOM CYXICHHS C CYXICHHSIMH JPYyTUX YYaCTHUKOB JHAajIora,
00OHapyKUBATh Pa3IMUUE U CXOJICTBO MO3HIINN;

BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEJCTABISATh  PE3yJIbTAThl  BBIMOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHMSI, IPOCKTA);

MOHUMAaTh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHAWBUIAYAJIbHON pabOTHI
IIPU PEIICHUN KOHKPETHON (PU3UUECKOM MTPOOIEMBI;

NPUHUMATh Il COBMECTHOU JICSATEIBHOCTH, OPTraHU30BBIBATH JICHCTBHS 1O €&
JIOCTH)KEHUIO: PaCIPEIeNIATh POJIH, 00CYXKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboTel, 00001IaTF MHEHHSI HECKOIBKUX JTFOJIEH;

BBINOJIHATh CBOIO YacTh PalOThI, JOCTHrasi Ka4eCTBEHHOT'O pe3yJibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJMHUPYS CBOU JICUCTBUS C APYTUMH WICHAMH KOMaH/IbI,
OIICHWUBATh KA4YeCTBO CBOETO0 BKJIaga B OOIMHUHA TPOAYKT TO KPHUTEPHSIM,
CaMOCTOSATEIIBHO C(HOPMYJTHPOBAHHBIM YUYACTHUKAMHU B3aUMO,ICHCTBHSI.

PerJIﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂme JeHcTBUA

Camoopranmzanmus:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX JUIsl PELIeHUs
(bu3nUecKuxX 3HaHUM;

OPUEHTUPOBATECS B Pa3IMYHBIX MOJAXOAAX NPUHATUS PEUICHWH (MHIMBUIYAJIBHOE,
IPUHSATHE PEeLICHUs B TPYIIIe, IPUHITUE PEIICHUH rpymIoit);

CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pEIIeHUs (U3MUECKOM 3ajaud WM IJIaHa
UCCIICIOBAaHMUSI C YYETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh IIPEAIaracéMble BApUAHThI PEIICHU;

JieNiaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬁMOKOHTpOJ’Ib, IMOUHOHAJILHBIA HHTEJLJIEKT:

JIaBaTh a/IcKBaTHYIO OLIEHKY CUTyalluH U IIpeJyIaraTh IUIaH €€ U3MEHEHMS;
OOBSICHATh MPUYUHBI JIOCTHXKEHHS (HEIOCTHIKEHHUSI) pEe3yJIbTaTOB JesTeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCHUTBH KOPPEKTUBBI B JIEATEIILHOCTD (B TOM YHUCJIE B XOJ| BBIOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBIIUXCS
CUTYyaIMii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U yCIOBUSAM;
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CTaBUTH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CHOopa WM JUCKYCCUU Ha Hay4HYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPyToro;

IpU3HABAaTh CBOE TMpaBO Ha OMMOKY MNpH peleHuH (U3NYECKUX 3a/1ad WM B
YTBEP)KICHUSIX HA HAyYHBIE TEMBI U TAKOE XK€ IPABO JIPYIroro.

INIPEJAMETHBIE PE3YJIBTATHI

K xonimy oOyuenust B 7 Kjaacce mpeaMeTHbIE pe3ysIbTaThl Ha GA30BOM YpPOBHE JOJKHBI
oTpakaTh cHOPMUPOBAHHOCTH Yy OOYUAIOLITUXCSl YMEHHIA:

UCTIONIB30BaTh MOHATHS: (U3WUECKHEe W XUMHUYECKHe SBJICHHS, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIeJb, TUIIOTE3a, CAUHUIIBI (DM3MUYECKUX BEJIMYHH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUSI BelllecTBa (TBEPIOE, KHUJIKOE, raz000pazHoe), MEXaHHUECKOe
JIBUXKEHWE  (paBHOMEpHOE, HEPaBHOMEpHOE,  MPSIMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYOmMAs cwia, Aedopmaius (ympyras, IIacTHYecKas), HEBECOMOCTb,
COO0O0IIAIOIHUECs COCY AbI;

pasnuyarth siBiieHus (Iuddy3us, TeI0oBoe JIBIKEHUE YaCTHIl BEIIeCTBA, pABHOMEPHOE
JIBUKEHHE, HEpAaBHOMEpPHOE JBIIKCHUE, WHEPIIHS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPABIX TN C 3aKpeIUIEHHOW OChIO BpallleHHs, Tepeqaada JaBJICHUS TBEPIbIMU
TeJaMHu, XXUAKOCTSIMHU U razaMu, aTMoc(hepHoe JaBjeHue, IIJIaBaHue Tell, TPeBpaIleHUs
MEXaHMYeCKOH YHEPrHH) IO OTIMCAHUIO X XapaKTEPHBIX CBONCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PUZNUECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBICHUHN B OKpPYKAIOIIEM MUpE, B
TOM uucie (Qu3nYecKue SIBICHUS B MPHUPOJAE: MPUMEPHI ABMKCHUS C PA3TMUYHBIMU
CKOPOCTSIMH B JKHBOM WM HEXHMBOW TpUPOJIE, NEHCTBUE CUIBI TPEHHUS B MPUPOJE U
TEeXHHUKE, BIMSHHE aTMOC(HEPHOTO JaBJICHHUS Ha JKUBOM OpraHm3M, IUIaBaHUE PbIO,
peIUaru B TeJie YelIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3aady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHK) (PH3UUECKUX SBIICHUM;

OTHCHIBATh U3YUCHHBIC CBOWCTBA TN U (U3UUECKUE SIBJICHUS, UCTIONB3Ysl (PU3HUECKUe
BEJTMYMHBI (Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BpPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YHpPYIOCTH, CHJIa TSDKECTH, BeC Tella, CHUja TPEHHs, JaBICHHE
(TBEpIOrO TeMa, KUAKOCTH, Trasza), BRITAJIKWBAIOIIAS CHJIA, MeXaHW4yeckas padora,
MOIIIHOCTh, TIJIEYO CHJIBI, MOMEHT CHIIBI, KOA((UIMEHT TONE3HOTO AeWCTBUS
MEXaHW3MOB, KHHETHYECKasl U MOTEHIMAIbHAS JHEPrusl), MPU ONMUCAHUU TPABHILHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCTIOIH3YEMbIX BEJIMYNH, UX 0003HAYCHHSI U €THHUIIBI
(GU3HYECKUX BEIMYWH, HAXOAUTH (POPMYJIBL, CBS3BIBAIONINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JIPYTUMH BEJIMYHHAMH, CTPOUTH TpadUKH H3YUEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEJINYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (uU3MYecKkwe SBICHHUST W MPOIECCHI, HCIOJIb3YS
MpaBuja CIOKEeHHUsS! CUJI (BIOJb OAHOW mpsiMoif), 3akoH ['yka, 3akon [lackaisi, 3akoH
ApxuMmesa, TpaBUJIO paBHOBeCHs pblyara (0JI0Ka), «30J0TO€ TMPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHWYECKOM OHEpruu, IMpH OTOM JaBaTh CIOBECHYIO
(GbOopMYJIHPOBKY 3aKOHA U 3alUChIBATh €T0 MAaTEMATHIYECKOE BhIPAKECHHE;

OOBSACHATh (U3UUYECKUE SBJICHHSI, MPOILECCHl W CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBISTH MPHUUHHO-
-CIIEJICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB C OMOPOH Ha
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1-2  W3yYeHHBIX CBOWCTBA (DU3UYCCKUX SIBJICHUHM, (QHU3MUCCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacuéTHble 3aqaud B 1-2 JeHCTBHsS, HCHOJB3YS 3aKOHBI M (OPMYIIBI,
CBs3bIBalOIME (DU3MYCCKUE BEJIMYMHBI: Ha OCHOBE aHalli3a YCJIOBUS 3aJaud
3allUChIBATh KPATKOE YCJIOBUE, TOJCTABIATh (PU3UYCCKHE BEJIUYMHBI B (OPMYJIBI U
MIPOBOJIUTH Pacu&Thl, HAXOJWTh CIIPABOYHBIC JIAHHBIC, HEOOXOJMMBIC I PEIICHUS
3aj1a4, OICHUBATh PEATMCTHYHOCTD TOJTYUYCHHOU (PU3NYCCKON BETUUHHBI,
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU IMOMOIIMA (PHU3HUCCKUX
METOJIOB, B OIKMCAHUH WCCJICIOBAHUS BBIICISATH IPOBEPSIEMOE TPEINOIOKCHHE
(rumoTe3y), pa3iUYaTh W HWHTEPIPETHPOBATH MOJYUYCHHBIM pe3yJibTaT, HAXOIHUTh
OIUOKH B XOJI€ OTIBITA, JIeJIaTh BBIBOIBI IO €0 PE3yJIbTaTaMm;

MIPOBOJIUTH OMBITHI 10 HAOJIIOJICHHUIO (PU3HUECKUX SIBICHHUM WM (PU3HUSCKUX CBOMCTB
Te:  (OPMYJIMPOBATH TMPOBEPSIEMbIC MPEIIOJI0KCHUS, COOUPAaTh YCTAHOBKY U3
MIPEJUI0KEHHOTO 000PYI0BAHUSI, 3aIUCHIBATH XOJI OTbITA U (POPMYJIUPOBATH BHIBO/IBI,
BBINOJIHATH TPSIMbIE U3MEPCHUSI PACCTOSIHUS, BPEMEHH, MAcChl Tela, 00bEMa, CHIIBI U
TEMIIepaTypbl C HCIOJb30BAaHHEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3AIKMCHIBATH
NOKa3aHus IPUOOPOB ¢ YUETOM 3a/IaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOJIUTH HCCIICAOBAHUE 3aBUCUMOCTH OJIHOW (DU3UYECKON BEIUYMHBI OT JIPYToH ¢
UCIIOJIb30BAHUEM TIPSMBIX U3MEPECHUH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBUXKYIICTOCS
TeJia OT BPEMCHHU JIBMDKCHHS TEjla, CHJIbI TPSHHUSI CKOJIBXKCHHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTCH Tel W HE3aBUCHMMOCTH CHJIBI TPEHHUS OT IUIOMIAJU
CONPUKOCHOBEHUS TE€JI, CHJIbI YIPYTOCTH OT YJIMHCHHUS TPYKUHBI, BBHITATKUBAIOIICH
CHWJIBI OT O00BEMa TOrpyKEHHONW YacTH Tejia M OT IUIOTHOCTH JKHJKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO IMOTPYXEHO Teo,
yCIIOBHI IIJIaBaHWs TEJ, YCJIOBHM pPaBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHWK Y4eOHOTO HCCIICJOBaHMs, COOMpaTh YCTAHOBKY U  BBINOJHSTH
U3MEPEHUsI, CIeNIysl MPEUI0KEHHOMY IIIaHy, (PUKCHPOBATh pe3yJIbTaThl MOJIyYECHHON
3aBUCUMOCTH (U3WYECKUX BEJIMYUH B BHJIC MPEUIOKCHHBIX TaOJIHMIl M TPaduKoB,
JICNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUs (PH3MUECKUX BEJIUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH ¥ TBEPIOTO Teja, CWIA TPEHHS CKOJBKCHHUS, JaBJICHHUE BO3JyXa,
BBITAJIKUBAIOIIAs CHWJIA, JCHCTBYIOIAs Ha TMOTPYXEHHOE B IKUAKOCTH TEJO,
KO3(pPUIUEHT TOJE3HOTO JCHCTBUS MPOCTHIX MEXAHHW3MOB), CIEAYSl MPEUIOKEHHON
WHCTPYKIIMHU: TIPU BBITIOJTHEHUU U3MEPEHHI COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYHCJISTH 3HAYCHUE HCKOMOMW BEJTMYHMHBI;

coOMOAaTh TpaBWIa TEXHUKUM OE30MacHOCTH IMpH paboTe ¢  J1ad0paTOpPHBIM
00opyaoBaHUEM;

yKa3bIBaTh MPHHIUIBI JCHCTBUS TPUOOPOB M TEXHUYECKHX YCTPONCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOINAIOIINECs] COCYIbI, GApOMETp, phIUar, MOJIBUXHBIN U
HETIOIBMDKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JICHCTBUS HW3YyYCHHBIX HPUOOPOB W TEXHHUYESCKHX
YCTPOUCTB C OMOPOH Ha WX ONHCAaHUS (B TOM YHCIE: TMOAIIHITHUKH, yCTPOUCTBO
BOJIOTIPOBOJIA, THJIPABIUYECKUN TPECC, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ysl 3HAHHUS O CBOMCTBAX (DU3UYECKUX SIBJICHUN W HEOOXOJUMBIC
(u3nUecKue 3aKOHbI ¥ 3aKOHOMEPHOCTH,

18



IPUBOJUTE TPUMEPHl (HAXOAUTh HMH(POPMAIMIO O TMpHMepax) MPAKTHYECKOTO
UCTOJIb30BAaHUSl (PU3MUECKUX 3HAHUM B TOBCEIHEBHOM KHU3HM Uil OOecredeHus
0e30IacCHOCTH TpH OOpaIlleHHH ¢ OpudopaMH M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbS M COOJIOAECHUS HOPM OSKOJIOTUYECKOTO TIOBEJCHUS B
OKpYy’KalolleH cpee;

OCYIIECTBJIATE OTOOP HCTOYHHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUH C
3aJIaHHBIM ITIOMCKOBBIM 3aIpOCOM, HA OCHOBE MMEIOIUXCS 3HAHUH U ITyTEM CpPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIICIISATH HH(POPMAIIHIO, KOTOpast SBJSIETCS IPOTHBOPEUUBOM
WA MOXeT OBITh HEZJOCTOBEPHOA;

UCIOJIb30BaTh MIPU BBHIOJHEHUHN YUeOHBIX 3a/laHUi HAy4HO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NUECKOTO COJEpIKaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJIETh NMpHUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(MOpMAIMH U3
OJIHOH 3HAKOBOM CHUCTEMBI B PYTYIO;

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIC U YCTHBIE COOOIIEHHs HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaIK (PU3NIecKoro cojiepkanusi, B TOM 4Hcje MyOIUYHO JienaTh
KpaTKHe COOOIIEeHUs 0 pe3ysbTaTaxX MPOeKTOB MK yUeOHBIX HCCIIeIOBAaHUN, IPU 3TOM
IPaMOTHO HCIIOJBb30BaTh M3YYCHHBIM MOHATHUHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOJKJATh BBICTYILJIEHUE IIPE3EHTAINEH;

IIPY BBINOJHEHUH Y4eOHBIX MMPOEKTOB M UCCIIEOBaHUI paclpenessTh 00s3aHHOCTH B
I'pyIIIE B COOTBETCTBUHU € ITOCTABJIEHHBIMHU 3a/ladyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUHM, aJeKBATHO OIEHMBATh COOCTBEHHBIH BKJIaJ] B JESATEIBHOCTh T'PYTIIHI,
BBICTPAauBaTh KOMMYHHMKAaTHUBHOE B3aUMOJCIHCTBYE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K KOHIY O6y‘-ICHI/I$I B 8 Kiacce MMpEeAMCTHBIC PE3YyJIbTAThI Ha 0a3oBoM YPOBHC OJIZKHBI

oTpaxath cHOPMHPOBAHHOCTH Y 0OYUAFOIIMXCS YMEHUMN

UCIIOJIF30BaTh TOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIXKEHHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHHMS BEIIEeCTBA, KPUCTAIMYECKHE W aMOopQHBbIe Tena,
HACBIIEHHBIA ¥ HEHACBIIIECHHBIN MMap, BIAXXHOCTh BO3/AyXa, TeMIepaTypa, BHY TPEHHSS
SHEPrusl, TeIJIOBOU JBUTATENb, dJIEMEHTAPHBINA ANIEKTPUUYESCKUH 3apsill, DJIEKTPUIECKOE
moJie, MPOBOJHUKU W JUDJICKTPUKH, TOCTOSHHBIA JJICKTPUUECKUNA TOK, MArHUTHOE
oJe;

pa3nuyath SIBJICHHS (TEIUIOBOE paCHIMpEeHHE M CKaThe, TeIlonepenaya, TEIIOBOE
paBHOBEcHe, CMauMBaHHWE, KaMWUIApHBIC SBJICHHS, UCHApeHUE, KOHJCHCAIHs,
IUTaBJICHHWE, ~ KpuUcTauu3anus  (OTBEepAEBaHME),  KHUIECHHE,  Terlomnepeaayda
(TeTIoNpPOBOTHOCTh, KOHBEKIUS, W3IIyYEHHUE), DJIEKTpU3allus Tell, B3auMOJICHCTBUE
3aps0B, JCUCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE
MarHuToB, JIEHCTBHE MArHUTHOTO TOJSI Ha MPOBOJHUK C TOKOM, DJEKTpOMAarHUTHAs
UHAYKIHS) TIO ONHCAHUIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PUZNUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBICHUH B OKpYKAIOIIEM MHpE, B
TOM uucie (u3udeckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKECHHE U
KalMWUISIpHBIE SIBJICHHUS B TPHUPOJAE, KPHUCTAUIBI B mpupoae, uznyudenue CorHiia,
3aMep3aHre BOJIOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
JJNIEKTpUYECKUE sBIEHUST B aTMocdepe, DIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe Tojie 3emMiu, Apeid MoJItocoB, poib MarHUTHOTO TOJS JJIs JKH3HU Ha
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3emJie, MOJIIPHOE CHUSIHME, IIPU STOM MEPEBOAMTH MPAKTHUYECKYIO 33/a4dy B y4eOHYIO,
BBIJIEJIATH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYECHHBIE CBOMCTBA Tell U (PU3UUECKUE SBJICHUS, UCTIONb3Ys (PU3NUYECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPIUs, KOJMWYECTBO TEIUIOTHI, YJEJIbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJEIbHAs TEIUIOTA IUIABJICHMs, YIC/IbHas TEIUIOTa
napooOpa3oBaHusi, yJelbHas TEIJIOTa CTOPAHUSl TOIUIUBA, KOA(QUIHUEHT HOJIE3HOrOo
JIEHCTBYS TEIUIOBOM MAIIKHBI, OTHOCUTENIbHAS BIIAXKHOCTH BO31yXad, AJIEKTPUYECKUHN
3apsAj, CHJA TOKA, OJJIEKTPUYECKOE HAINpPsDKEHUE, COINPOTUBIEHUE IIPOBOJHUKA,
yJleJIbHOE COIPOTUBJIEHHUE BEIECTBA, pa00Ta U MOLIHOCTh 3JIEKTPUUECKOr0 TOKA), IIPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (DU3UYECKHH CMBICT HCIOJIb3YyEMbIX BEIMYHH,
0003HAUCHHS M eIMHUIIBI (PU3UYECKUX BEIMYHH, HAXOAUTh (POPMYJIIBI, CBS3BIBAIOLINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHMH BeJIMYHMHAMHU, CTPOUTH Trpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (U3UYECKHE SIBICHHS M IPOLECCHI, HCIIONb3YS
OCHOBHBIE IIOJIOXKCHHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHS BEILECTBA,
IIPUHLMII CYNEPHO3UIMN MOJeH (HAa KadyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsza, 3akoH OMa ans ydacTka wenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHUs
SHEpPIUu, NMPH STOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alUCHIBATh €r0
MAaTeMaTH4eCKOE BBIPAXKCHUE;

OOBSICHATH (pU3MUYECKHe MPOLECChl W CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
cUTyauuin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakxrepa: BBISABJIATH
PUYHHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKHX IIaroB ¢
o1opoif Ha 1-2 MU3yUYeHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, QU3UUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7auyd B 2-3 JEHCTBHS, HCHOJB3YsS 3aKOHbI M (OPMYJIBI,
CBsI3bIBalOIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJaud
3alMUCBIBATL KPATKOE YCJIIOBHE, BBIABIIATH HEIOCTATOK NAHHBIX ULl PELICHUS 3alayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE ISl €€ PeLIeHHUs, TPOBOIUTH PACUEThl U
CPaBHUBATh MOJIyYeHHOE 3HaUeHHE (PU3nUecKol BEJIMUMHBI C U3BECTHBIMH JJAHHBIMU;
pacrio3HaBaTh NPOOJIEMBI, KOTOpble MOXHO pPEIIUTh MPU IMOMOIIM (PU3HUECKUX
METOJOB,  HUCIOJIb3ysl ~ OIMCAaHUE  HCCIENOBAaHUSA,  BBIIEIATH  IIPOBEPSEMOE
IIPEANOJIOKEHUE, OLCHUBATh IIPAaBUIIBHOCTH IIOpsJKAa IIPOBEICHUS HCCIIEIOBaHUS,
Jle1aTh BBIBOJIBL;

IIPOBOJUTH ONBITHI [0 HAOIOICHUIO (PU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB
Ten (KamWUISIpHbIE SIBICHUS,, 3aBUCHUMOCTH JaBJeHHS BO3JyXa OT €ro o0béma,
TEMIIEPATypbl, CKOPOCTH IIPOLECCa OCTHIBAHUS U HATPEBAHMSI IIPU U3JIy4YEHHUU OT LIBETa
U3IyYaoleil (IOrIoIaroniel) IOBEPXHOCTH, CKOPOCTb HCHApeHHs BOJBL OT
TEMIIEPATypbl KUAKOCTH M IUIOanu €€ IIOBEpXHOCTH, OJJIEKTpU3alus Tel U
B3aUMOJCUCTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IIOCTOSHHBIX MAarHuTOB,
BU3YyaJIM3al1sl MATHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JEHCTBHSI MArHUTHOT'O ITOJISt
Ha IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOIBUTATEIIS
MOCTOSIHHOTO TOKa): (hopMyJIUpOBaTh MpOBEpsieMble MPEINOJIOXKEeHUs, cOoOUpaTh
YCTaHOBKY M3 IMpPEUIOKEHHOI0 00OpyJOBaHMs, OINUCBHIBATH XOJ OIbITa H
(bopMyIMpOBaTH BHIBOBI;
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BBITIOJIHATH TPSIMbIE M3MEPEHHUSI TEMIIEPaTypbl, OTHOCHTEIBHON BIIAXKHOCTH BO3JyXa,
CHJIBI TOKa, HANpPSDHKCHUS C MCIOJIh30BAaHHEM AHAIOTOBBIX MPHOOPOB W JIATUYMKOB
(U3MUYECKUX BEJIWYMH, CPAaBHHBATH pPE3YJIbTaThl W3MEPEHUH ¢ Y4ETOM 3aJaHHOU
abCOIIOTHON TOTPEIIHOCTH;

NPOBOJIUTH UCCIICIOBAHNE 3aBUCHMOCTH OJHOM (DU3UUECKON BEIMYHMHBI OT JPYrol ¢
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH (3aBHCUMOCTH CONPOTHBICHUS MPOBOIHUKA OT
€ro JUIMHBI, TUIOMIAH MOMEPEYHOTO CEUSHHS U YJECIBHOTO CONPOTHBIICHHS BEIIECTBA
NPOBOJIHUKA, CHJIBI TOKA, UIYIIET0 Yepe3 MPOBOTHKK, OT HAPSDKEHHS HA TIPOBOTHUKE,
HCCIIeIOBAaHUE MOCIIE0BATEIPHOTO W TIAPAJUICIbHOTO COCIUHEHUH MPOBOTHHUKOB):
IUIAHUPOBATh MCCIIEOBAaHHE, COOMpATh YCTAaHOBKY W BBINOJHATH M3MEPEHUS, CIeIys
NpeIOKEHHOMY TIaHy, (PUKCHPOBATh PE3YJIbTAThl MOJTY4YEeHHON 3aBUCHMOCTH B BHJIE
Ta0JHIl ¥ TpaduKOB, JeNaTh BBIBOJIBI 10 Pe3yJIbTaTaM HCCIIC0BAHHMS;

NPOBOJIUTh KOCBEHHBIE M3MEPEHHs (U3MUSCKHX BEIHYHMH (yIeNbHasl TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJIHUKA, padOTa U MOILTHOCTh DJIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs, COOMpaTh OSKCHEPHUMEHTAJIBHYIO YCTaHOBKY, CIEeIys
NpeI0KEHHON HHCTPYKIIUK, ¥ BEIYUCIISTH 3HAUCHHE BETUYUHBI;

cOOMIOAaTh TpaBWIa TEXHUKUM O€30MacHOCTH IMpH paboTe ¢  J1ad0paTOpPHBIM
00opyaoBaHUEM;

XapaKTepU30BaTh TPHHIMIBI JCHCTBHS HM3YYEHHBIX TIPHOOPOB H TEXHHYECKUX
YCTPOMCTB ¢ OMOpO#l Ha MX ONMHCaHHs (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJIBTMETpP, CUETUHMK 3JICKTPHYECKOM
SHEPTUH, JIIEKTPOOCBETUTEIBbHBIE TPUOOPBL, HArpeBaTebHBIE DICKTPOIPUOOPHI
(mpuMepBI), 3JIEKTPUYECKHE TIPEIOXPAHUTENHU, 3JICKTPOMArHHUT, 3JEKTPOIABHIATEINb
NOCTOSTHHOTO TOKA), HCIOJB3Yys 3HAaHUS O CBOMCTBAX (H3MYECKUX SIBICHHHA H
HEOOXOMMBIE (PH3HYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M HM3MEPHTEIbHBIE HPUOOPHI IO
cXeMaM W CXEMAaTHYHBIM PHCYHKaM (SKHUJIKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETP,
THTPOMETp, JBHTATENIb BHYTPEHHETO CTOPaHUS, JIEKTPOCKOI, PEOCTaT), COCTABISAThH
CXEMBI JJIEKTPUYECKUX IIeTIeil ¢ MOocIeI0BaTeIbHbIM M MapaUIe]bHBIM COSTMHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUYCHHS JJIEMEHTOB HJICKTPHUESCKHX [IETIeH;
NPUBOJUTE TMPHUMEPHl (HAXOMUTh HMH(POPMALMIO O TPHUMEpax) MPaKTHYECKOTO
UCTIONIb30BaHUSl (DU3UYECKUX 3HAHUM B IOBCEJHEBHOW JKU3HH ISl OOECICUYCHHS
0e30macHOCTH TMpH OOpalieHHH ¢ TNpUOOpaMH W TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 3JIOPOBbSI M COOJIIOAEHHWS HOPM OKOJOTMYECKOTrO0 TOBEJCHHS B
OKpY>KaroIel cpene;

OCYIIECTBIIATh TOUCK WH(popManuu (U3MUECcKoro cojepkanus B VHTepHere, Ha
OCHOBE HWMEIONINXCS 3HAHWUA M MYTEM CpPaBHEHUS JIOMOJHHUTEIBHBIX HCTOYHUKOB
BBIICTISTh WH(OPMAIIHIO, KOTOpas SBISETCS IPOTHBOPEYMBOM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BATh TPU BBIOJHEHUH YUYEOHBIX 3a/IaHHH HAYYHO--TIONYJISIPHYIO JINTEpaTypy
(GU3MUECKOr0 COoJIepKaHusl, CIPaBOYHBIE MaTepualbl, pecypchl cetu HHTepHeT,
BJIaJIeTh TpHEMaMH KOHCIEKTUPOBAHUSI TEKCTa, NpeoOpa3oBaHHs HHOpManuu U3
OJTHO 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHUCbMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHs, 0000Imas
UH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHHKOB (PH3MYECKOTO COJCpIKaHWs, B TOM YHCIE
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nyOJMYHO  TPEACTaBIATH  pPe3yJbTaThl MPOEKTHOM WM HCCleloBaTeIbcKon
JIESTEIBHOCTH, P 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3YUEHHBINA MOHSATUIHBINA anmapar
Kypca (pHU3UKH, COMPOBOXK/IATh BHICTYIUICHUE ITpEe3eHTaIUEeH;

IpPUA BBIIOJHEHUH Y4YeOHBIX INPOEKTOB M HCCIEAOBAaHMHA (U3NYECKUX IPOLECCOB
pactipesieNisiTh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadyaMH,
CIEUTh 3a BBHIIOJHEHHEM ILJIaHA JEHCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh TPYNINbI, BbICTpauBaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBHUE, IPOSIBIISIsl TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xonimy oOyuenust B 9 kiaacce mpeaMeTHbIe pe3ysIbTaThl Ha 6A30BOM YpPOBHE JOJKHBI
oTpakaTh cHOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHHIA:

UCIIOJIb30BAaTh IMOHSATHS: CHCTEMa OTCUéra, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHYECKOT0 TBUKEHUS, ledopmanus (yrpyras, IiacTHIecKas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPJIOrO Teja, paBHOBECHE,
MeXaHu4yeckue KojeOaHWsi W  BOJIHBL, 3BYK, HH(pa3ByK U  YyJIbTpa3ByK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JeKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbl HCIyCKaHHWsl M IOTJIOUIeHUs, ainbga-, Oeta- U ramma-
W3JTy4EHUs], U30TOIBL, STEpHAsl YHEPreTHKA;

pa3nuuath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE MaJICHUE TeJll, pABHOMEPHOE
JIBIKEHHE 110 OKDPY>KHOCTH, B3aUMOJCHCTBHE Te€J, PpEAaKTUBHOE JIBUIKEHUE,
KosiebareabHOEe JBH)KEHHE (3aTyXalollMe M BBIHYXKJCHHBIE KOJIeOaHWs), pe30HaHC,
BOJIHOBOE  JBW)KCHHE, OTPaXXEHUE 3ByKa, MPSIMOJIMHEHHOE pPaCIpOCTpaHEHHE,
OTpa)KCHHE U IIPEJIOMIIEHUE CBETA, II0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CHEKTP M CIIOKEHHE CIIEKTPAJIbHBIX I[BETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEMYATOro CIEKTpa W3JIyUCHHMS)
II0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLINX
JaHHoe (pru3MUecKoe SBJICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBJICHUN B OKpY’KarolieM Mupe (B
TOM 4Hclie (pU3NYEeCKHe SIBICHHUS B IPUPOJE: NMPHIUBBI U OTJIUBBI, BHKCHUE IUIAHET
CoslHEUHOH CUCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3ByKOB
KUBOTHBIMH, 3E€MJIETPSICEHHE, CEMCMMUYECKHME BOJIHBI, I[yHAMM, 5XO, LBETa TEll,
ONTUYECKHE  SIBJICHUS B  INpUpojae, OHOJIOTHYECKOe  JeHcTBHE  BHAMMOTO,
yJIBTPa(UOIETOBOTO M PEHTIC€HOBCKOTO H3JIy4YEHUH, €CTECTBEHHBIH paJnOaKTHBHBIN
(OH, KOCMHMUECKHE JIy4d, paJUOAKTUBHOE W3JIyueHHEe MPUPOJHBIX MUHEPAIOB,
JIeHiCTBUE paJIMOAKTUBHBIX M3JIyYEHHM HAa OPraHu3M 4YeJIOBEKa), IIPU 3TOM IEPEBOAUTH
MPAaKTUYECKYIO 3a/lady B y4eOHYIO, BBLIEISTH CYIIECTBEHHbIE CBOHCTBA (IIpH3HAKH)
(bU3NUECKUX SIBJICHHIA;

OIKCHIBATh M3YUYECHHBIE CBOMCTBA Tell U (PU3UUECKUE SBICHMS, UCIOJB3Ys (PU3NUYECKHe
BEJIMYMHBI (CPE/IHSAsS U MTHOBEHHAs CKOPOCTH Tejla NP HEPaBHOMEPHOM JBUIKCHHH,
YCKOpPEHHUE, MEepEMEIICHUE, IIyTh, YIVIOBAs CKOPOCTh, CUjla TPEHMSI, CHJIA yIPYTOCTH,
CHJIa TSDKECTH, YCKOpeHHe CBOOOJIHOTO MaJieHHs, BeC Teja, UMILYJIbC Tejla, UMITYJIbC
CHJIbI, MEXaHU4ecKasi paboTa U MOIIHOCTb, TOTEHIIMAIbHAS SHEPTUsl Tela, MOJHATOro
HaJ| IOBEPXHOCTHIO 3€MJIM, IIOTEHIIMAJIbHASL SHEPIHSI CXKATOM MPYIKUHBI, KHHETHYECKAs
SHEprus, MOJHAas MEXaHWYecKas SHEeprus, MEepuoJl W dYacToTa KoJieOaHuH, IIMHA
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BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHHUS
Cpelbl), TIPU ONKCAHMM NPABHIIBHO TPAKTOBATh (PU3MUYECKHH CMBICI HCHOJIB3YEMBIX
BEJIMYMH, OOO3HAYECHUS M €IUHUIBI (PU3MUYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYUHY C JIPYTUMH BEJIMYHMHAMHU, CTPOUTH
rpauKy U3Yy4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTMYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SIBICHHUS M MPOIECCHI, UCIOJB3YS 3aKOH
COXpaHEHHs SHEPIMM, 3aKOH BCEMUPHOIO TITOTEHHS, NPUHIUI CYNEPHO3UIUHN CHIL,
IIPUHIINAII OTHOCUTENBHOCTH ['annes, 3akoHsl Hpl0TOHA, 3aKOH cOXpaHEHMsI UIMITYJIbCa,
3aKOHBl OTpPa)K€HUsI W IIPEJIOMIICHHS CBETA, 3aKOHBl COXPAaHEHHUs 3apsJ0BOrO H
MaccoBOIO YHCE]I NPH SAEPHBIX pEakIUsX, I[pd OSTOM JIaBaTh CJIOBECHYIO
(OopMyYIIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMaTHUECKOE BhIPAKECHUE;

OOBSICHATh (pU3MUYECKHE TMPOLECChl W CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIIBIATH  [PUYUHHO--
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKUX IIAroB ¢ OMOPOoi Ha 2—
3 u3yuYeHHBIX CBOMCTBa (U3WYECKUX SIBICHHH, (U3MYECKHX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3aa4d (OMHUpPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUH ), HCIIOJIb3YS
3aKOHBI M (HOPMYJIBI, CBSI3bIBAIOIIUE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUSL 3a/lauydl 3allChIBaThb KpaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WIH
M30BITOYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE Ul PELICHMS,
IIPOBOJAMTH pPAacu€Tbl W OLEHUBATHh PEATUCTHUYHOCTH IOJyYEHHOIO 3HAYEHHUS
(bu3nUecKoil BeTMUNHBL;

pacrio3HaBaTh NPOOJIEMBI, KOTOpble MOXHO pPEIIUTh NpPU IMOMOIIM (PU3HUECKUX
METOJIOB,  HUCIOJb3ys  OINKMCAHUWE  HUCCIECNOBAHMs,  BBIICJATH  IIPOBEPSEMOE
IIPEJIIIOJIOKEHNE, OLIEHWBATH IPABUIIBHOCTh IOPSAKAa IPOBEJAECHUS MCCIEIOBAHNUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH Pe3yJIbTaThl HAOIIOICHHUH U OIBITOB;

IIPOBOJIUTH OMNBITHI [0 HAOIOICHUIO (PU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB
TeN (U3y4eHre BTOporo 3akoHa HbloTOHaA, 3aKOHA COXPaHEHHs SHEPIHH, 3aBUCHMOCTD
nepuojia Kojebanuil mpy>KMHHOTO MasTHUKA OT MAacchl Ipy3a U XKECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTH OT aMIUIUTY bl MAJIbIX KOJIeOaHHUH, MPSIMOIMHEHHOE paclpoCTpaHeHHe
CBETa, pa3jloKeHHe OeJOoro cBeTa B CIEKTp, U3yueHUE CBOICTB H300pakeHHsS B
IUIOCKOM 3€pKajle U CBOMCTB M300pakeHUs IpeaMera B coOuparoliei JH3e,
HaOJIOZIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3IYUYEHHS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 HU30BITOUHOIO Habopa 000py0BaHUs, OIUCHIBATH X0 ONbITA U
€ro pe3yJIbTaThl, (HOpMYIUPOBATH BBHIBOIBI;

IPOBOJIUTH HPU HEOOXOAMMOCTH CEpPHIO HPSIMBIX H3MEpPEHHH, ONpenessisi cpeHee
3HAYEHUE M3MepsieMOl BeJMUYMHBI ((POKyCHOE pacCTOSHHE COOMpAIOLIel JIMH3BI),
000CHOBBIBATh BBIOOP criocoba u3MepeHHst (M3MEPUTEIILHOTO TPUO0pa);

IPOBOJUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BAaHHEM
IPSIMBIX H3MEPEHUH (3aBUCHUMOCTH IIyTM OT BpPEMEHM IIpU PaBHOYCKOPEHHOM
JIBIDKEHUH 0Oe3 HavaJlbHOM CKOpOCTH, IMepuoja KojeOaHWi MaTeMaTHYecKOro
MasTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT yIJIa MAJEHUs U
yrIja IpeJIOMIIEHHs OT yIJla MAajeHHUs): IUIAHUPOBATh MCCIEI0BAHUE, CAMOCTOSTENILHO
coOMpaTh YCTAaHOBKY, (DUKCHUpPOBAaTh pe3yJbTaTbl TMOJIYYEHHOW 3aBHCHUMOCTH
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¢u3nUecKux BEJIMYMH B BHUJE TAOIUI] U rpadUKOB, JelaTh BBIBOJBI IO pe3yJbTaTaM
UCCIICIOBaHMS,

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUS (U3UUECKUX BEIUYMH (CpelHsisi CKOpOCTh U
YCKOpEHHE TeJia MPH PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOpEHHe CBOOOHOTO HaJIeHus,
KECTKOCTh TPYXKUHBI, KO3(DPUIIMEHT TpeHHs CKOJBKEHHs, MeXaHHuyeckas pabora u
MOIIHOCTh, YacTOTa W TepHoJ| KojJeOaHWi MaTeMaTH4ecKOro M MpPYKUHHOTO
MasiTHUKOB, OITHYECKass cujia coOuparomeil JHH3bL, paAuOaKTHBHBIN  (oH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJHATH
U3MEPEHUs], Celysl MPeUI0KeHHOH MHCTPYKIIMH, BBIUUCISATH 3HAUYCHHE BEJIWYMHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pe3yJbTaThl C YYETOM 3aJaHHOH TMOTPEIIHOCTH
U3MEPEHUI;

coOmoiaTh TpaBHJIa TEXHUKH 0e30MacHOCTH MpH paboTe ¢  J1abopaTopHBIM
o0opyaoBaHuEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUW M3YYEHHBIX (DU3MUYECKHX MOJEJel: MarepuaibHas
TOYKa, a0COJIOTHO TBEPJOE TENO, TOUCUHBIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHast MOJIeIb ATOMA, HyKJIOHHAsI MOJIE b AaTOMHOTO SIIpa;

XapaKTepu30BaTh MNPUHIUNBI JICHCTBUS HW3YyUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOUCTB C OMOPOH HA UX OMHCAHUS (B TOM YHCJIE: CIUIOMETP, JATUYUKH MOJIOKEHUS,
paccTosIHUSL U YCKOPEHHMsI, PaKeTa, 9X0JI0T, OUKH, TIEPUCKOIL, (poToannapar, ONTUIECKHUe
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3Yysl 3HAHHUS O
CBOMCTBaX (PU3NYECKHX SIBICHUH U HEOOX0IUMbIe (PHU3UUECKHE 3aKOHOMEPHOCTH;
UCITIOJIb30BaTh CXEMBl U CXEMAaTHUHBbIE PUCYHKH M3YUEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB MPU PELICHUH y4eOHO--
MPAaKTUYECKHUX 33J]a4, ONTUYECKHE CXEMBI Il MMOCTPOEHUS] U300paKEHUH B IIOCKOM
3epKaJie ¥ coOUparoleit TUH3e;

IPUBOJUTE TPUMEPHl (HAXOAUTHh HMH(POPMAIMIO O TMpHUMepax) MPAKTHYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHM3HM Uil OOecredeHus
0e30IacHOCTH TpH OOpalleHHH ¢ OpudopaMH M TEXHUYECKHMHU YCTPOHCTBAMH,
COXPaHEHMsI 3/I0pOBbS M COOJIOAECHUS HOPM DSKOJIOTUYECKOTO TIOBEJCHUS B
OKpY>Kalollel cpeie;

OCYIIECTBJIATh TMOMCK HWHPOpManuu (uznyeckoro cojaepkanuss B HMHTepHeTe,
CaMOCTOSTENIbHO (POPMYJIMPYs TOHCKOBBIM 3ampoc, HAXOIUTh IIyTH OIpe/eiIeHus
JIOCTOBEPHOCTH TOJIy4eHHOW WH(pOpMAIlMM HAa OCHOBE HWMEIOMIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MIPU BBHIIOJHEHUU YUeOHBIX 3a/laHUi HAy4HO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NUECKOTO COJAEp)KaHUsl, CIpPaBOYHble MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJIeTh NMpHUEMAaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMHU U3
OJIHOU 3HAKOBOW CHCTEMBI B IPYIYIO;

C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHHsI HA OCHOBE MH(pOpMAaLUU
U3 HECKOJBKUX HMCTOYHHKOB (PH3MUECKOT0 COAEp)KaHUs, IyOJUYHO IpEICTaBlIATh
pe3yJbTaThl MPOEKTHOM HIIM UCCIIEA0BATENILCKOM JIESTEBHOCTH, IPH 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YUYCHHBIM MOHSATUHHBIA amnmapar W3ydyaeMoro pasjena (U3uKu u
COIIPOBOXKJATh BBICTYIUICHHE IIpe3eHTalell ¢ Y4éToM OCOOEHHOCTEeH ayIuTopuu
CBEPCTHHUKOB.
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TEMATUYECKOE INJIAHMPOBAHWE

KonnyecTtso yacos

7 KNNACC
No HanmeHoBaHue pa3fenoB U TeM
n/n nporpaMmmbl Bcero

Pasgen 1. ®u3umKa n eé posib B NO3HAHUN OKPY>KakoLero Mupa

11 dun3nkKa - Hayka o npupoge 2
1.2 P un3nyeckne BENNYUHBI 2
1.3 EcTeCTBEHHOHAYYHbI MeTO NO3HaHUA 2
MToro no pasgeny 6

Pasgen 2. NepBoHayanbHble CBEAEHNSA O CTPOEHMN BeLlecTBa
2.1 CTpoeHue BellecTBa 1

OBWXeHue ¥ B3aMMOoaeincTBMe YacTul

2.2 2
BellecTBa

2.3 ATperatHble COCTOSSHMA BelllecTBa 2

MToro no paspgeny 5

Pasgen 3. 1BMXXeHME 1 B3aMMOJENCTBME TeN

3.1 MexaHnyeckoe aBUXeHUe

26

KOHTpObHbIE
paboThl

lMpakTnyeckue
paboThl

ONEeKTPOHHbIe

(undpposble)
ob6pasoBaTefnbHbIe

pecypchl

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bunénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bunénmnoteka LLJOK
https://rn.edsoo.ru/7f416194

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bunénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bunénmnoteka LLOK
https://rn.edsoo.ru/7f416194


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

3.2 MHepuuna, macca, NI1OTHOCTb

3.3 Cuna. Bupgbl cun

NToro no pasgeny

Pasgen 4. [laBneHune TBEPAbIX TeN, XXUAKOCTEN 1 rasos

LOaBneHune. MNMepefava faBneHnsa TBEPALIMU

4.1
TenaMu, XUAKOCTAMU N rasamu
4.2 LaBneHune XnakocTtu
4.3 ATMocC(epHOe faBfieHUe
w [encTBre XULKOCTWN M rasa Ha MOTrpyxXeE&HHoe

B HUX Teno
NToro no pasgeny

Pasgen 5. PaboTta 1 MOWHOCTb. DHEPrus

5.1 Pa6oTa m MOWHOCTb
5.2 MpocTble MEXAHU3MDbI
5.3 MexaHnyecKkaa aHeprusa

NToro no pasgeny
PesepBHOE Bpems

OBW EE KONWMYECTBO YWACOB NO NPOEPAMME

14

21

21

12

68

27

12

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bnénmnoteka LLOK
https://rn.edsoo.ru/7f416194


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

8 K/TACC

Ne ni/m

HaumeHOoBaHue pa3fenos v Tem
nporpammsl

Pasgen 1. Tennosble ABNEHUA

11

12

CTpoeHMWe 1 CBOIWCTBA BelyecTBa

Tennosble npoLeccshl

MToro no paspgeny

Pasfen 2. SneKTpnyeckne n MarHUTHbIE AB/IeHNA

21

2.2

2.3

2.4

dNeKTpuyeckue 3apanbl. 3apsaKeHHble Tena
M UX B3anmogenicTeune

MOCTOAHHbLIN 3N1EKTPUUECKUIA TOK

MarHuTHble ABNeHunA

JNeKTpOMarHuTHas MHAYKLUS

NToro no pasgeny

PesepBHOe Bpem4

OBW EE KONWYECTBO HWACOB NO NPOEPAMME

KonnyecTBo yacos

Bcero

21

28

20

37

68

28

KOHTpo/bHble  [lpakTuyeckune

paboThl paboThl
1 5
1
1 7
1 15
3 145

SNEKTPOHHbIE

(unposble)
obpasoBaTefibHble

pecypchl

bnénmnoteka LLOK
https://rn.edsoo.ru/7f4181ce

bnénmnoteka LLOK
https://rn.edsoo.ru/7f4181ce

bnonnoteka LLOK
https://rn.edsoo.ru/7f4181ce

bnbnunoteka LLOK
https://rn.edsoo.ru/7f4181ce

bnénmnoteka LLOK
https://rn.edsoo.ru/7f4181ce

bnbnunoteka LLOK
https://rn.edsoo.ru/7f4181ce


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

9 K/TACC

Ne n/n

HanmeHoBaHMe pa3fenos U Tem

nporpaMmbl

Pa3gen 1. MexaHW4ecKne aBneHus

11

12

13

MexaHnyeckoe ABUXEHWE U cNOCOObI ero

onuncaHmAa

BsaumogeiicTeue Ten

3aKOHbICOXpaHeHMﬂ

NToro no pasgeny

Pasfen 2. MexaHun4yeckue KonebaHus v BOHbI

21

2.2

MexaHnyeckmne KonebaHus

MexaHnyecKkune BOMIHbI. 3BYK

NToro no pasgeny

Pasgen 3. 9NeKTPOMarHMTHOe Nose U 3NEKTPOMarHUTHbIEe BOJIHbI

31

O/NeKTPOMArHMTHOE none u

INNIEKTPOMATHNTHbLIE BOJIHb

MToro no pasgeny

KonnyecTBo 4acoB

Bcero

10

20

10

40

15

29

KOHTpONbHbIE
paboThl

[MpakTnyeckune
paboThl

ONIEeKTPOHHbIE

(undpposble)
obpasoBaTefibHble

pecypchi

buébnumoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunénmnoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bnénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunbnmnoteka LLOK
https://rn.edsoo.ru/7f41ad4a6

Buébnumoteka LLOK
https://rn.edsoo.ru/7f41a4a6


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

Pasgen 4. CBeTOBbIe ABNIEHUS

4.1 3aKoHbl pacnpocTpaHeHuUsa cBeTa
4.2 NTVH3bI 1 oNnTHYeckmne Npubopsl
4.3 Pa3noxeHue 6en0ro cseTta B CNeKTp

MToro no pasgeny

Pasgen 5. KBaHTOBbIe ABNEHUA

51 McnyckaHne n nornouieHne ceeta atToMoM
5.2 CTpoeHne aTOMHOTO agpa
5.3 AfQepHble peakunu

NToro no pasgeny

Pasgen 6. MoBTOpUTENbHO-0606LLa0LWMIA MOAY b

61 MoBTOopeHne n 0606WeHNE cogepXaHua
' Kypca hu3ukn 3a 7-9 Knacc

MToro no paspgeny

OBWEE KONWYECTBO YWACOB NO NPOEPAMME

15

17

102

30

27

bnénmnoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunénunoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunénmnoteka LLOK
https://rn.edsoo.ru/7f41ad4a6

bnénmnoteka LLOK
https://rn.edsoo.ru/7f41ad4a6

bnénunoteka LLOK
https://rn.edsoo.ru/7f41ad4a6

bnénmnoteka LLOK
https://rn.edsoo.ru/7f41ad4a6

bnonnoteka LLOK
https://rn.edsoo.ru/7f41a4a6


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

