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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHoro mpenmera «Pusnkay (mpeaMerHas 0061acTh «EcTecTBeHHOHAYYHBIE
IpeIMEeThl») Ha YpOBHE OCHOBHOrO o00Iero oOpa3oBaHMsI COCTaBjieHa Ha OcHOBe TpeboBaHMil K
pe3yabTaTaM OCBOEHHS MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBanusi denepaibHOro rocy1apCTBEHHOTO
00pa3zoBaTeNbHOr0 CTaHAapTa OCHOBHOrO o0mero oopazoanus (nanee — GI'OC O00), DenepanbpHOMA
0o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO obmiero obpazoBanus (naiee — @OIT O00), DeaepanbHOIA
paboueii mporpaMmbl 1o ydeOHOMYy mpeamery «®Dusuka» yriayOneHHBIM ypoBeHb (manmee — DPII
«DusnKay), a TakKe OPUCHTUPOBAHA HA IIENIEBHIC MPUOPUTETHI, CHOPMYIHPOBAHHBIE B (eaepanbHOM
paboueii mporpaMMe BOCITUTAHHUS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

®usnka SBISETCS CHCTEMOOOPA3yIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, OUOJIOTHEH,
acTpoHOMuerd M (usmdeckoil reorpadueld, BHOCUT BKJIaJL B €CTECTBEHHOHAYYHYIO KapTHHY MHPA,
MPeI0CTaBIsIeT Haubosee sICHble 00pa3libl MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUA, TO €CTh crocoba
MOJIYYSHHS JOCTOBEPHBIX 3HAHUI O MUpE.

Opna u3 TIaBHBIX 337a4 QU3ndeckoro oOpa3zoBaHus B CTPYKType 00I1Iero o0pa3oBaHUsl COCTOUT B
(GbOopMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEPECa K HAyKe y 00y4aIOIIUXCsl.

Wzyuenue Qu3uku Ha yriayOJIEHHOM YpOBHE IMPEAINOIaracT yBEpEHHOE BIIAJCHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPUIYIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAYYHO OOBSACHATH SBICHUS;

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHHS,

MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BATh HAYYHBIE OKA3aTEIbCTBA JJIsl [TOJIyYEHUS BHIBOJIOB.

HEJIN U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Llenu u3yueHust pU3MKU Ha ypOBHE OCHOBHOI'O 00IIero oopazoBaHus omnpezaeneHsl B KoHuenuu
npenoAaBaHus ydyeOHoro mpenmera «®@usmka» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit
denepanuy, peaau3yoLUMX OCHOBHbIE 00IIe00pa3zoBaTelbHble MPOrPaMMBbl, YTBEP)KIEHHON pelleHueM
Konnernn MunucrepctBa npocsenieHusi Poccuiickoit deneparnuu (mporokon ot 3 mexadps 2019 r. Ne
I1K-4BH).

[enu n3ydyenust U3uKy Ha yriiyOJEHHOM ypOBHE:

pa3sBUTHE UHTEpeca U CTpeMJICHHUs OOydarolMXcsl K HAyYHOMY M3YYEHHUIO IPUPOAbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pasBUTHE MPEICTABICHUA O HAyYHOM METOJe MO3HaHHS U (OpPMUPOBAHHE HCCIIEAOBATENBCKOTO
OTHONICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHHUS MaTepUu U
byHIaMEeHTaIbHBIX 3aKOHOB (DHU3HKHU;

¢opMHpoBaHHE YMEHUN MPUMEHATh (U3MYECKHe 3HAHWA W Hay4Hble JO0Ka3aTelbCTBA JUIs
00BSICHEHUS OKPYKAIOLIUX SIBICHUM;

dopMHpoBaHUE TNpEACTaBICHUN O ponu (PU3MKH IS Pa3BUTUSA APYIHMX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE MpPEICTABICHUH O BO3MOXKHBIX cepax Oyaymied mpodeccHoHaIbHON NesATeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHeieMy 00y4eHHIO B 3TOM HalpaBJIeHHH;

¢opMHpoBaHHE TOTOBHOCTH K JalbHEHMIIEMy M3Y4YeHUIO (HU3UMKUM Ha YriyOJIEHHOM YypOBHE B
paMKax COOTBETCTBYIONIUX Mpoduiieit 00ydeHus: Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus.

JlocTrxkeHne 3THX Ielei MporpaMMbl Mo (U3MKE Ha yPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
o0ecrieunBaeTcs pelieHrueM CIeIyIOMnX 3a1au:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHMM BEIIECTBA, MEXAHWYECKHUX, TEIUIOBBIX,
3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBICHUSX;

npruoOpeTeHne yMEHUH aHaIU3UPOBATh U OOBSICHATH (PU3UUECKHE SBJICHUS Ha OCHOBE M3YyYCHHBIX
(bu3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTENH;



OCBOCHME METOJIOB pEIICHMs] PACYETHBIX M KAuYeCTBEHHBIX 3a/ad, TPeOYIOIIMX CO3JaHUS U
UCIIOJIb30BaHUS (PU3MUECKUX MOJIENIEH, BKIIIOUasi TBOPUYECKHE U MPAKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H;

pa3sBUTHE UCCIIEAOBATENbCKUX YMEHUN: HAOIIOAATh SBJICHUSA U U3MEPATh GU3NYECKHUE BEIUUYMHBI,
BBIJIBUTATh THIIOTE3bl M MpeajaraTb 3KCIEPUMEHTAIbHBIE CIIOCOOBI WX MPOBEPKH, IUIAHUPOBATh H
IIPOBOAMTD OIBITHI, SKCIICPUMEHTAJIBHBIE UCCIICIOBAaHUS, aHAJIU3UPOBATh IIOJyYCHHBIC IaHHBIC U JEaTh
BBIBO/IbI;

OCBOCHME NMPUEMOB pabOTHI ¢ HHPOpMaLKel (PU3NIECKOro CoepKaHMsl, BKI0Yask HH(OPMALIHIO O
COBPEMEHHBIX JIOCTHKECHHUAX (PU3MKH, MHTEPIPETALUS U KPUTHUECKOE OLIEHUBAaHHE HHPOPMALINY;

3HAaKOMCTBO CO cdepaMu NpOoPEecCHOHANBHON [eATENbHOCTH, CBA3aHHBIMM C (U3MKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMHU, OCHOBAHHBIMHU Ha JOCTHXKEHUAX (PU3NYECKOM HAayKH.

Pa3Butue ycTHOW M NMUCHBMEHHOHM peur OOYdYarOUIMXCS HAIpaBICHO HA pEIICHHE MPaKTHYECKOU
3aJjaud Pa3BUTUSA BCEX BHUJIOB PEUYEBOM IEATENbHOCTH, OTPAOOTKY HABBIKOB MCIIOJIb30BaHUS YCBOEHHBIX
HOPM pPYCCKOTO JINTEPATYPHOIO S3bIKa, PEYEBBIX HOPM M IIPaBUJI PEUEBOr0 STUKETA B IIPOLIECCE YCTHOIO
U IUCbMEHHOI'0 OOILEHUS.

Psin 3amau mo COBEpIIEHCTBOBAHUIO PEUYEBOM JESTENBHOCTH PELIAIOTCS COBMECTHO C Y4€OHBIM
npeaMeToM «JIuteparypHoe uTeHue.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha wuzyuenue ¢usuku (yrnyOn€HHBIH ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS
otBoautcst 340 yacoB: B 7 kimacce — 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B
Heqeno), B 9 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

7 KJACC
Pazgen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.
®u3znka — Hayka O IpUpoAae. SIBieHUs NpupoAbl (SJIEMEHTHl COAEPIKAHUS, BKIIOYAIOIINE

MeXIMpeaMeTHbIE CBA3H). Du3nueckue sSBICHUS: MEXaHUUECKUE, TEIIOBbIE, JJIEKTPUUYECKIE, MAarHUTHBIE,
CBETOBBIC, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. PasmepHocts. Enununbl pusndyeckux BenuuuH. M3mepeHue Qpuanyeckux
BeMYMH. OTanoHbl. Dusnmdeckue npubopel. llena nenenms. I[lorpemnocts u3Mepenwii. [IpaBua
Oe3omacHOro TpyAa npu padbore ¢ JabopaTopHbIM 00OpynoBaHUEM. MexIyHapoIHasi cUCTEeMa €AMHHII.
[lepeBos BHECHCTEMHBIX eaMHUIL B enuHUIBI CU.

Kak ¢u3uka u Ipyrue ecTecTBEHHbIE HAayKH H3y4yaroT Hpupoay. EcTecTBeHHO-HAy4YHBIH METOx
MO3HAHMS: HAOJIO/IEHUE, MOCTAaHOBKAa HAay4YHOTO BOIPOCA, BBIIBM)KEHUE THIIOTE3, JKCIEPUMEHT IO
MIPOBEPKE THUIIOTE3, O0BSICHEHHE HaOMo1aeMoro siBiieHus. Onucanne (pU3NIecKux SBICHUH ¢ TOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

Mexanudeckue, TEII0BbIe, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIEC SIBJICHUS.

duznyeckue mpruOOPsI U MPOIIeAypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.

Jlabopamopnusie pabomot u onvimeol.

OmnpeneneHne MEHbI JeICHUS KAl H3MEPHUTEIHLHOTO TPHOO0pA.

N3mepenne paccTOsTHUI.

N3mepenune miomiaau u 0obéma. Metos majnerk.

N3mepennie BpeMeHH.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MaJIbIX Ted. MeTo psiioB.

[IpoBeneHune wuccneqoBaHUs MO TMPOBEPKE TUIOTE3bl: JAIBHOCTh MOJIETA IIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OO0JbIlIe BHICOTA ITYCKA.

Pa3nen 2. [lepBoHayaibHble CBeJeHUs 0 CTPOEHUH BellleCcTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, WX pa3Mepbl M Macchl. ONBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JIBrxeHue yactull BemecTa. CBsA3b CKOPOCTH JIBHXKEHMS YAacTHIl C Temneparypoid. bpoyHoBckoe
newxkenue. uddysus. BzanmoenicTBre yacTull BEECTBA: MPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEW M TBEPABIX (KPUCTAIITMYECKHX)
Ten. B3auMoCBsI3p MEXIy CBOWCTBAaMHU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHUAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHXKEHUSI.

Hab6nronenue nuddysun.

Habmronenue siBneHuit, 00BICHSIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auamMerpa aroma METOAO0M PsiIOB (C UCToNIb30oBaHueM (hoTorpaduwii).

OMBITHI 110 HAOTFOACHHUIO TEMIOBOTO PACIITUPEHHUS Ta30B.

OnBITH IO OOHAPYKEHHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe nBmxenue. Ilytb u mepemereHue. PaBHOMEpHOE U HEpAaBHOMEPHOE ABUKEHUE.
CBoOomHOE TIaZieHUe Kak MpUMEpP HepaBHOMEpHOTro ABMKeHUs Ten. CkopocTh. CpemHsisi CKOPOCTh MPHU
HEpPaBHOMEPHOM JIBI>KEHUU. Pacuér myTu u BpeMeHH JIBH>KECHHUSL.

I'paduku  3aBUCMMOCTEH  BENWYWH, ONHCHIBAIONIMX JBMWKeHHe. OOmue TmoHATHS 00
OTHOCUTENIbHOCTH ABMKeHUs. CloKeHHe CKOPOCTEN IS TeJ, IBIKYIINXCS TapaJlIeIbHO.

SBnenne wHepnuU. 3aKOH WMHEpUMH. B3amMopjeicTBuEe Ten Kak MPUYMHA WU3MEHEHUS CKOPOCTH
JBIKEHUS Tel. Macca Kak Mepa MHEPTHOCTHU TeJla B MOCTyNaTeIbHOM JABMKeHUU. [IOTHOCTh BemecTna.



CBsi3b TUIOTHOCTH C KOJMYECTBOM MOJIEKYNl B efuHuie oObéma BemectBa. CMecH U CIJIaBBI.
[ToBepxHOCTHAs U JIMHEWHAS INIOTHOCTb.

Cwita Kak xapakTepuCcTUKa B3auMozeincTBus ten. Cuiia ynpyrocty 1 3akoH ['yka. M3mepenue cuiibl
C MOMOIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS M cuia TsokecTu. Culla TSKeCTH Ha APYruX IUIaHETax.
Bec tena. HeBecomocTh. ClioeHHE CHII, HANPABICHHBIX MO OJHOM MpsiMOM. PaBHOAEMCTBYIOIIAS CHUI.
Cuiia Tpenusi. TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI, BSI3KOe TpeHue. TpeHue B Npupojie U TEXHUKE.

Hemoncmpayuu.

Hablnronenrne MexaHU4ecKoro JBUXKEHHUS Tea.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habmtoienue siBieHUs] UHEPIIUH.

Hablntonenre n3meHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TEJL.

CpaBHeHHE MacC MO B3aUMOJECHCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimel.

Ornpezenienre CKOPOCTU PABHOMEPHOTO JIBIKEHHMS (IIIapyKa B JKUJIKOCTU, MOJIEIH JIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jajiee).

Ornpenenenne cpeHeil CKOPOCTU CKOJbKEHUs OpyCKa WK IIapUKa 1O HAKIIOHHOM TIJIOCKOCTH.

OrnpezeneHne mI0THOCTU TBEPAOTrO Tea.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsbKeHus (nedopmannn) npyKUHbBI OT IPUII0KEHHOM
CHUJIBL.

ONBITHL, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT CHWJIBl JIaBJICHUS U
XapakTepa COIPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nes 4. /laBiieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Hasnenue. Cuna naBienus. CrnocoObl yMEHBbIICHHS U yBeNWYeHMs JaBieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS Ta3a OT oOb&Ma W Temmeparypbl. llepenaua naBiieHHs TBEPIABIMH TelaMHU,
KUJKOCTAMHU U razamu. 3akoH [lackand. [lHeBMaTHYecKkrue MalluHBbI.

3aBUCUMOCTD JIaBJICHHUSI KUJKOCTH OT TIyOWHBI TMOTPYXeHUs. [ HMapocTaTUyecKuil mMmapaaokc.
CooOmaronrecs cocynbl. ['uapaBnuyeckue MexaHU3MBI. lcmonb3oBaHME BBICOKMX JaBIEHUH B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOIPOBOIA.

AtMocdepa 3emnn u armocdhepHoe naBieHue. [[pUuuHbl CyIIecCTBOBaHUS BO3AYLTHOW OOOIOUKH
3emum. Onwit Toppudern. M3mepenue armocepHOro maBieHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A usmMepeHus: atMochepHOro JaBICHUS.

JlelicTBHE KMJIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX Teio. BeITanmkuBaromias (apXumenaoBa) cuia.
3akoH Apxumena. YcCIOBHE€ BO3HUKHOBEHHMS BBITAJKHMBAIOLIEH (apXMMEIOBOI) CHIIbI, MOATEKAHUE.
ILnaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

Cudon.

3aBUCHMOCTh BBITAJIKMBAIOMICH CHJIBI OT OOBEMA MOTPYXKEHHOW B JKUIKOCTH YacTH Tela |
MJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue mnnaBaHus TeN: IJIaBaHWE WM TMOTPYXKEHUE Tel B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeNa U JKUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyKEHHOMN B )KUIKOCTh YAaCTH TeJa.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B KHUAKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI, IEMCTBYIOIIECH HA TEJIO B )KUIAKOCTH, OT MAacChl
Tena.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKHUBAIOIIEH CHIIBI, NEHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU KUKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M ONpefeiieHue e
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckasi paboTa I CHJI, HallpaBJIEHHBIX BJIOJIb IUHUM NIepeMeIieHus. MOITHOCTb.

[TpocTble MeXaHU3MBI: pblYar, BOpPOT, OJOK, MOJMCIACT, HAKJIOHHAs IUIOCKOCTb, HOKHUYHBIN
MexaHu3M. MoMeHT cunbl. PaBHOBecue pbruara. IIpasuiio momeHToB. IIprMeHeHne npaBuia paBHOBECHUS
pbryara k 050ky. «3omoroe npaBmiio» Mexanuku. KITJ[ mpocTteix mexanu3moB. IIpocTeie MexaHU3MBI B
OBbITY, TEXHUKE, )KMBBIX OPraHU3MaXx.

Mexannueckas sHeprus. Kunetnueckas u nmoreHuuanbHas dHeprus. [IpeBpaienue oqHOro Buia
MEXAHUYECKOM SHEPTUU B APYroi. 3aKOH COXpAaHEHMs U IIPEBPALLEHUS YJHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimol.

HccnenoBanue ycl0BUM paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON ITIOCKOCTH.

N3yueHue npaBuia pslyara JUist OJABUKHOIO M HEMOBU)KHOTO OJIOKOB.

Omnpenenenne KIIJ] noaBuKHOro U HENOIBUKHOTO OJIOKA.

Onpenenenue paboThl CHIIBI YIIPYTOCTH MPH MOABEME I'PY30B IIPU IOMOIIY MTOABUYKHOIO OJIOKA.

N3yuyenune 3aK0Ha COXPAHEHUS MEXaHUYECKOU SHEPI M.

8 KJIACC

Pa3nes 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTpOEHHUs BemecTBa. Macca u
pa3Mepsl aToMOB U MOJeKyJl. OIMbITbl, MOATBEPHKAAIOIINE OCHOBHBIE IOJOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH.

Mogenu TBEPAOTO, >KHAKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucramimueckue u
amopduble Tena. ['padeH — HOBBIH Marepuan A HOBBIX TEXHOJIOTHH. TeXHOJIOrMM MOITy4eHUs
HCKYCCTBEHHBIX aliMa30B. OObsCHEHUE CBOWCTB ra3o0B, JKUIAKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. I[0BEpXHOCTHOE HATSKEHUE, CMAaUUBAHNE, KaIIMJUISIPHBIE SIBJICHHUS.
TemioBoe paciiupeHue u cxatue. 3aBUCHUMOCTbD J1aBJIEHUS Ta3a OT 00bEMa, TEMIEPaTyphI.

Temneparypa. CBsi3p TeMIlepaTypbl CO CPEJHEN KMHETUYECKOW DHEPrued TEIUIOBOTO IBUKCHMS
yactull. TemnepaTypHbIe IIKabI.

Buytpennss sneprus. CrnocoObl U3MEHEHUsI BHYTPEHHEW dHEPruu: TeIuionepeaya U CoBepIIeHUe
paboTel. Bunpl Temnonepenaun: TEIIONPOBOAHOCTh, KOHBEKLMS, M3NydyeHUe. Buapl Teruonepenauyu B
npupoe u TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLIECCOB.

KonuuecTBo TemnoTel. Y ienbHasi TEIIOEMKOCTh BelleCcTBa. Termioo0MeH U TEMI0BOe paBHOBECHE.
3akoH HproToHa-Pruxmana. YpaBHeHuUe TeIioBoro 6anaHca.

[InaBneHue W OTBEpJEBAHME KPUCTAUIMYECKUX BEIIECTB. YJeElbHAass TEIUIOTA IUIaBICHUS.
[TapooGpazoBanne u kouaeHcanus. Mcnapenue. Kumenue. YnaenpHas Temjaota mHapooOpa3zoBaHUS.
3aBUCUMOCTh TeMIIepaTyphl KUIIEHHs OT aTMochepHoro naBieHus. HachleHHbI 1 HeHaChIEHHBIN Tap.
BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpuntuns! pabotel TermoBbix asurareneil. KIIJ[ teroBoro npurarens. TeroBele aBuratenu u
3alUTa OKpYyKarolen cpeibl. TenaoBbie MOTEPHU B TEILIOCETAX.

3aKOH COXpaHEHMsI U IIPEBPALLECHHS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX IIpOLEccax.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBM>KEHUSI.

Hab6mronenue nuddysun.



Habmioienue siBieHni MOBEpXHOCTHOTO HATSHXKEHUS, CMaYMBAHUS M KaWUISIPHBIX SBJICHUH.

Habmronenne TemnoBoro paciupeHus Ted.

M3meHeHune AaBlieHus ra3a Mpu U3MEHEHUN 00bEMa U HarpeBaHUU W OXJIAXKICHUH.

[IpaBuna n3MepeHus TeMIepaTypsl.

Buns! Teruionepenayn.

OxJakJIeHHe MpU COBEPILIEHUU PabOTHI.

HarpeBanue npu coBepiieHr# padoThl BHEITHUMH CHUJIaMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmronenue kuneHus.

Habmroienue nocTostHCTBa TeMIIEpaTyphl MPU IIaBJICHUU.

Mopenu TETIOBbIX JBUTATEIICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHMUSL.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IATUYUKA TEMIIEPATYPHI.

OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPHUIIA.

HccnenoBanue 3aBUCMMOCTH JIaBIICHUS BO3/yXa OT €ro 00bE€Ma U TeMIepaTyphl.

[TpoBepka TunoTe3bl TMHEMHON 3aBUCUMOCTU JJIMHBI CTOJOMKA JKUJKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphl.

HaGmronenvne w3MeHeHMs] BHYTPEHHEH SHEpPruM Tejla B pe3yibTaTe TeIvlonepenadyd U pabdoThl
BHEILIHUX CHIL.

WccnenoBanue siBneHus TEIJI000MEHa ITPU CMEIIMBAHUN XOJIOHON U TOPSTYEH BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJAOH MpU TEIIIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTePh (3akoH HproToHa-Puxmana).

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3yXa.

Ornpenenenne yAelbHON TEMIOTHI IIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpuszanus Ten. J[Ba poaa 31eKTpUUYECKUX 3apsiaoB. BzauMopaeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona.

Onektpuueckoe mnojae. Hampsok€HHocTh anekTpudeckoro moss. llpuHmun cynepno3unuun
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuueckux 3apsaoB. DJIEeMEHTapHBbIA 3JeKkTpuueckuil 3apsa. CTpoeHuwe aroma.
[IpoBOIHUKY, TUATIEKTPUKH U TTOTYITPOBOJTHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia.

DNIEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS 3JIEKTPUUECKOTO TOKA. VICTOUHMKM MOCTOSIHHOTO
ToKa. JleHCTBUS SIEKTPUYECKOTO TOKa (TEMJIOBOE, XMMHUUYECKOe, MarHUTHOE). DJIEKTPUUECKHl TOK B
MeTasuIax, KUAKOCTSIX U rasax.

Onektpuueckas nenb. Cuia Toka. DJIEKTPUUIECKOe HANpsKeHHe. AMIIEPMETP U BOJIBTMETP B LIENU
MOCTOSIHHOTO TOKa. CONMpOTHBIIEHUE TPOBOJIHUKA. Y ACIBHOE CONMPOTUBIIEHUE BellecTBa. 3akoH Oma Jiist
yuyacTtka wnenu. llocnemoBatenbHoe W mapauiebHOE COeAWHEHHE MpoBoaHMKOB. JJIC B 1enu
MOCTOSTHHOTO TOKa. 3akoH OMa juist monHoi nenu. [Ipasuna Kupxroda. Pacy€r mpocTsIx aeKTpuieckux
ueneil. HenmHelHble 3IEMEHTHI.

PabGota ¥ MOLIHOCTH 3JMEKTPUUECKOro Toka. 3akoH Jxoynsg-JleHma. DiekTpuyeckue Ienu |
NOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3ambikaHuUe.

ITocrossHHBIE MarHUTHI. B3anMoaeMCTBHE MOCTOSIHHBIX MAarHUTOB. MarnutHoe nosie. MarHuTHOE
noje 3eMiid M €ro 3HadeHue sl *Ku3Hu Ha 3emiie. OnbIT Opcreaa. MarHUTHOE TOJE AJIEKTPHUUYECKOTO
toka. OmbiT Ammnepa. [IpumeHeHue 3JIEKTPOMAarHUTOB B TEXHHUKE. JleCTBHME MAarHMTHOTO TMOJIA Ha



MPOBOJHUK ¢ TOKOM. Cmiia Amnepa u onpeneneHrne e€ HanpaBJICHHs. DJIEKTPOABUIATENlb MOCTOSHHOIO
ToKa. Mcrionb30BaHue 3IEKTPOABUTaTEIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABinenue daekTpoMarauTHoN uHAYKUMK. [IpaBuio JleHna. DnaekTporeneparop.
CrocoObl MOMYYEeHHS JICKTPUUECKON SHEPTruu. DJICKTPOCTAHIIMM Ha BO30OHOBISEMBIX HMCTOYHHKAX
SHEPruu. DKOJIOTUYECKUE MPOOIEeMbl SHEPTEeTHUKHU. TOIUIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

OneKTpu3anus Ted.

JIBa poJia aJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEJl.

VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DJIeKTpOCTaTUYECKast NHIYKLIHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.

MonenrpoBaHe CUIOBBIX JTUHUI 3JIEKTPUUECKOTO MOJIS C TOMOIIBI0 OYMaXKHBIX CYITaHOB.

[IpOBOJHUKY U TUBTEKTPUKH.

W cToYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOIO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a30BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpuYecKoro HanpsH»KEHUs BOIBTMETPOM.

PeocTaT 1 MarasuH conpoTUBIIECHUM.

BzaumopeiicTBue NOCTOSSHHBIX MAarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH PA3IEIICHUS MIOJIOCOB MarHUTa.

MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnbIT DpcTena.

MarnuTtHoOe 1ojie TOKa. JJIEKTPOMArHmT.

JlelficTBe MarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.

DIIEeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

Onebitel @apages.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3ALUU TEJ IPU COMMPUKOCHOBEHUHU U UHIYKITUEH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

COopKa 1 UCIIBITAaHUE YIIEKTPUUECKOMN [EMH MTOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 pPEe3UCTOp, OT HANpsDKEHUsS Ha
pe3ucTope U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTUBJIECHUS MPOBOJHUKA OT €r0
JUTMHBI, TIIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepHaia.

Ornpezenenne yAaelIbHOIO0 COMPOTUBIICHUS IPOBOAHUKA.

[IpoBepka mpaBuia CIOXEHUS HANPSHKEHUW TPH  TOCIEIOBATEIFHOM COCIMHEHHH JIBYX
pPE3UCTOPOB.

[TpoBepka mpaBwmIa 7151 CUJIBI TOKA TP MApaJICIbBHOM COSTMHEHUHN PE3UCTOPOB.

Onpenenenne D/{C 1 BHyTPEHHETO CONPOTUBIIECHUSI UICTOYHHUKA TOKA.

[TpoBepka npasun Kupxroda.

[IpoBepka BbinosiHEeHUs 3akoHa OMa 1Sl OJTHOM LIeTH.

N3yueHnne BOJBTAMIEPHBIX XapPAKTEPUCTHUK HETMHEHHBIX SJIEMEHTOB (JIAMITBI HAKAJIUBAHUS WU
IIOJIYTIPOBOJHUKOBOT'O IHOAA).

Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UYILIETO Yepe3 Pe3UCTOP.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIISIEMOM Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBarens.

WccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOJIs TOCTOSIHHBIX MarHUTOB IIPU UX O0bETUHEHUH U pa3e/ICHUH.



HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJIEHCTBUSI KATYIIKKA C TOKOM U MAarHuTa OT
CHWJIBI M HAIIPaBJICHUS TOKA B KaTYIIKE U OT HANUYUS (OTCYTCTBUS) CEpICUHUKA B KaTYIIIKE.

N3ydenue AeicTBUS MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

KounctpyrpoBanue u nusydenue paboThl 2JIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBUraTenbHON yCTaHOBKHU.

OnbITEl 10 KCCIAEAOBAHUIO SBJICHMS 3JIEKTPOMAarHUTHOM MHAYKIMHU: HCCIEIOBAHHE H3MEHEHMI
3HAYEHUs U HAIIPABJICHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe aBumkeHne. MarepuanbHas Touka. CriocoObl OMUCAHMSI MEXaHUYECKOTO JABUKCHHUS
TaONMMYHBINA, rpadudeckuid, aHamTHdeckuii. Cucrema otcuéra. OTHOCHUTEIBLHOCTh MEXaHHYECKOTO
JIBIDKCHMUSL.

BekTopHble BEIMYMHBL, ONEpAllMM C BEKTOpaMH, MPOEKUHH BekTopa. Paamyc-BekTop
MaTepUAIbHOM TOYKHM, MEPEMENIEHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSAMOJMHENHOE JIBUKEHUE.
HepaBHoMepHoe mnpsimosiHelHOe JBWKeHHE. CpelHsss M MIHOBEHHass CKOpPOCTb Tela Ipu
HEPAaBHOMEPHOM JBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE NPSIMOJIMHEHHOE [BUYKEHHE. YCKOpEHHE CBOOOJHOTO MaJIeHUs.
Onprtel [Nanuiies.

['padmyeckas MHTEpHpeTalds yYCKOPEHUS, CKOPOCTH, MPONAEHHOTO MYTH M TMEpeMEIleHUs i
MPSAMOJIMHENHOTO JIBUKEHUS.

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM K TOPU30HTY.

JBrm>keHue 1o OKpYXHOCTU. JIMHEelHass CKOpOCThb, YIJIOBasi CKOPOCThb, MEPUOA M YaCTOTA
oOpailieHus: TP PAaBHOMEPHOM JBHKEHHH MO OKPYXHOCTU. CKOPOCTh M YCKOpPEHUE MPHU ABMKEHUU T10
OKPY>KHOCTH.

Bexkrop cunel. PaBHOelcTBYIOIIIAsA cuiia.

IlepBbrii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. IlpunHimun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akod ['yka. Cuna TpeHus: cujla TPEHMsI CKOJIbKEHHWs, CHJIa TPEHHUsS TOKOS,
npyrue Buasl Tpenus. KoaddunmeHt TpeHus.

JIBH>KEHUE TEJT 10 OKPYKHOCTH O, IEMCTBUEM HECKOJIBKUX CHJI.

3akoH bepHymnu m nogbémHas cuna kpbuia. COBpeMEHHBIE JI€TaTellbHbIE almapaThl, cyda Ha
MOJBOJIHBIX KPBUIbSIX, aHTUKPHLJIO Ha CKOPOCTHBIX aBTOMOOWIAX. JIBMKEHWE MOe3/la Ha MarHUTHOU
MO YILKE.

Cuna TSKEeCTH U 3aKOH BCEMUPHOIO TATOTEHHMS. J[BUKEHHE Tell BOKPYT TPaBUTALMOHHOTO LEHTPA
(B Tom uncie mna”et Bokpyr Counnia). [TepBas kocmudeckasi ckopocTb. HeBecOMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHON TOuYkH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. MI3MeHeHne uMmysnbca. IMIynbe cuiibl. YIIPYyroe U HEYNpyroe B3aWMOJICUCTBUE.
3aKOHBI U3MEHEHHUS U COXPAaHEHUsI UMITYJIbca. PeakTUBHOE ABUKEHUE.

Mexanudeckas paboTta U MOIIHOCTh. PaboTa cwit TsbkecTd, ynpyroctu, TpeHust. CBsi3b SHEPTUU U
pabotsl. [loTeHManbHas SHEPTUs Tena, MOIHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHInabHas SHePTUs
cxato npyxuHbel. KnHernueckass sHeprusa. Teopema 0 KMHETMYECKOM SHEPIHH. 3aKOH M3MEHEHMS U
COXPAHEHUS MEXAHUYECKOU YJHEPTHH.

Hemoncmpayuu.

Habmronenne MexaHU4ecKOro IBIKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

CpaBHeHHME MyTeH M TPAECKTOPUM JBMXKEHHSI OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX Tl
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue 1BH>KeHUs Tella o OKPYKHOCTH.



Habmionenne MexaHMYeCKHUX SIBICHUN, MPOMCXOIAUIMX B cucteMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KCHHH OTHOCHUTEIIbHO KaOMHeTa (PU3UKH.

Habmronenue paBHOBecHsl Tell, CBOOOJHOTO NaJCHHUA, KOJeOaHHS MasTHHKA B HHEPUHUATbHBIX
CUCTEMAX KaK IOATBEPXKICHNE IPUHLIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHMS TeJla OT €r0 MacChl U JE€HCTBYIOLIEH HA HETO CUJIBI.

Haburonnenne paBeHcTBa CUIl IPU B3aUMOJIEHCTBUU TEIL.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

Ilepenaya nMiynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3zoBanus SHEPTUH PU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca MPH a0COMOTHO HEYIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOJECHCTBUM.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue SHepTur Mpu CBOOOTHOM TAACHHH.

CoxpaHeHue 3Hepruu Ipy JIBHKEHUH TeJla 01 J€HCTBUEM MPYKUHBI.

Jlabopamopuusie pabomot u onvimol.

KoHcTpynpoBanue Tpakra A pa3roHa W JalbHEHIIEro paBHOMEPHOIO JBM)KEHHS LIApUKA WU
TEJIEKKH.

Onpenenenue cpenHell CKOPOCTH CKOJBKEHUS OpycKa WIIM ABM)KCHUS HIapUKa IO HAKIOHHOU
IJIOCKOCTH.

Ornpenenenne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHMM 0€3 HadaJbHOU
CKOPOCTH.

[IpoBepka rumoTesbl: €ciii IpU PAaBHOYCKOPEHHOM JBI)KEHHU 0€3 HadajJbHOM CKOPOCTU IyTU
OTHOCSITCS KaK psAJl HEYETHBIX YKCEIl, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue IBUXEHUS Teja, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHMS OT CHJIBI HOPMAJIBHOTO JaBJICHMS.

Ornpenenenne ko3P huieHTa TPEHUS CKOIBKESHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

HccnenoBanue 3aBUCUMOCTH CUJIbl  YOPYTOCTH, BO3HHMKAIOLIEH B TMpPYXHHE, OT CTENEeHU
nepopMaluy NpyKHUHBI.

Omnpenenenne paboOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JBMKEHHM Tejla MO0 TOPU30HTAJIBHOU
MOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH MPU MOABbEME Ipy3a C MCIOIb30BAaHUEM HEIOJABHKHOTO U
HOJBU>KHOTO OJIOKOB.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUI: epHO/], YacTOTa, aMILTUTYAA.
["apmonnueckue konebanus. 3aTyxatonue kojaedanus. BeiHyk1eHHbIe konebanus. Pezonanc.

MareMaTHuecKuii M TNPYXHUHHBIM MasTHUKU. [IpeBparieHue 5SHEpPruu NpU  KoJeOaTeIbHOM
JIBIKEHUH.

Mexannueckue BoOJHBL. IIpomonbHble M monepedHble BONHBI. CBOMCTBA MEXAHWYECKUX BOJIH:
uHTepdepeHys U gudpakuus. JnrHa BoJHBI U CKOPOCTh €€ pacnpocTpaHeHusl. MexaHndyeckue BOJIHBI B
TBEPIOM TeJIE, CEICMUYECKUE BOJIHBI.

3Byk. PacmpocTpanenue m oTpakeHwe 3ByKa. I'pOMKOCTH 3ByKa M BbICOTa TOHAa. Pe30HaHC B
akyctuke. MH(dpa3Byk 1 yabTpa3ByK. Mcnons3oBaHue yabTpa3ByKa B COBPEMEHHBIX TEXHOIOTHIX.

Hemoncmpayuu.

Habmionenue xonebanuii Ten moJ AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.

Habnronenre BRIHYKICHHBIX KOeOaHU 1 pe3oHaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmonenue natepdepeHny 1 1udpakiuy BOJIH HA TTOBEPXHOCTH BOIBI.

Habmroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
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AKYCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimol.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHHKA.

Omnpeznenenue 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBaHue 3aBUCUMOCTH TIepro/ia KoieOaHul rpy3a Ha HUTH OT JAJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA KOJICOAHUH MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a.

[TpoBepka HE3aBUCHMOCTH MEepHOJia KoJiebaHHi rpy3a, MOJBEIICHHOIO K JIEHTE, OT MacChl Ipys3a.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBHCUMOCTh MEPUOJIa KOJICOAHHI MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.

W3mepeHue yckopeHus cBOOOIHOTO MaeHHUsI.

Pa3nen 10. DiieKTPOMATHUTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJTHBI.

DONEeKTPOMarHUTHOE IoJie. DJEKTPOMAarHUTHbIE BOJIHBI. (CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
[[lxana »>7EKTPOMArHUTHBIX BOJIH. VCIONb30BaHME HJIEKTPOMATHUTHBIX BOJH /I COTOBOW CBSI3M.
Paguonoxamus. Kocmuueckas cBs3b.

DnexkTpoMarHuTHas mpupojia ceera. CKopocTh cBeTa. BoTHOBEIE CBOMCTBA cBeTa: HHTEPHEPCHIIHS
U audpakims.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

WnTepdepennus u qudpakuus cBera.

Jlabopamopnwvie pabomot u onvimeul.

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeseoHa.

[TpoBeneHmne ONBITOB IO HAOIIOIEHUIO HHTEpDEepeHITNN U TUDPAKIIINHN CBETA.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBass Mopenbp cBeTa W reoMmerpuueckas omntuka. Mctounuku cBera. [Ipsmonuneiinoe
pacrtipoctpanenue ceta. 3atmenHus Comnma u Jlynsl. Otpaxenue cera. [lmockoe 3epkano. 3akoH
oTpaxkeHus ceeta. [locTpoenue n3o0paxkeHuit, CPOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpenomuieHHs cBera. [lomHoe oTpakenuwe cBera. lcmonp3oBaHue
MOJTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, OMITOBOJIOKOHHAS! CBSI3b.

Jlunza, xom onyuer B smH3e. Dopmyma ToHKoW JuH3BL. [locTpoeHne H300paXKeHUH,
c(OpMHUPOBAHHBIX TOHKOW NUH30HM. OmnTuyeckas cuctema (oTroammapaTa, MUKPOCKONA U TEJIECKOIIa.
I'na3, kak ontudeckas cucrteMa. bIM30pyKkoCTh U 1aTbHO30PKOCTb.

Pasnoxxenune Oenoro ceera B crektp. OmbiTel HpioToHa. Cio)KeHHE CHEKTPaTbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toryuenue n300pakeHU B IUIOCKOM 3€pKaie.

[Ipenomnenue cera.

ONOTUYECKUN CBETOBOJI.

Xon tyuelt B coOuparomei JuHse.

XoJ1 Tydei B pacCEUBArOIIEH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mogens rnaza.

Pasnoxenue 6enoro ceera B CHEKTP.

[Toryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimeol.

HccnenoBanre 3aBUCIMOCTH YTJIa OTPAKESHHSI CBETOBOTO JIyda OT yrija MmaieHusl.

N3yuenune cBONCTB M300pakeHUS B TIIIOCKOM 3€pKaje.

HccnenoBanre 3aBUCUMOCTH yrila MPETOMIICHHS OT yIJia MajgeHUs CBETOBOTO Jy4da HAa TPAHHUIIC
«BO31YX—CTEKIIO».
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[TomydyeHnue n300pa>keHUiA ¢ TTOMOIIBIO COOUPAIOIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOMN CHUIIBI COOMpPAIOIEi TUH3BIL.

OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITH IO BOCTIPUSATHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopaa m 1uranerapHas mojens aroma. Moxens atoma bopa. Mcemyckanue u
norsiouieHre ceera atoMoM. KBauThl. JIuHelyarsie ClieKTpHI.

PagunoaktuBHOCTh. Anb(da-, Oeta- U ramma-usinydenus. CTpoeHue atroMHOro sapa. HykimoHHas
MoJieIb aTOMHOTO siipa. M3oTomnel. PannoaktuBHeie npeBpainenus. [lepruoa nomypacnaga aTOMHBIX siAep.
JleiicTBre paiOaKTUBHBIX U3Ty4YE€HUI Ha KUBbIE OPraHU3MBbI. 3alllUTa OT PAJIUOAKTUBHOTO U3JIyUYEHUS.

Snepuble peakuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOT'O YHCEN. DHEPIusl CBSI3U aTOMHBIX
anep. CBsi3b Macchl U dHepruu. Peakiuu cunTes3a u genenus anep. Merounnku sHeprun CosHua u 3BE37.
SAnepHas sHepreTuka. JKoJ0rH4ecKue MpoOIeMbl SAEPHON SJHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3J1y4€HUs U TOTJIOMICHHUS.

CriekTpbl pa3IMyHbIX I'a30B.

CrnexTp BoaOpoOIa.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUEHUH.

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuuvie padbomot u onvimol.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusm).

H3mepenne paanoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 AN MOYTb.

[ToBTOpUTENEHO-0000MIAIONINI  MOYIb TpEAHA3HAYEH I CHCTEeMaTH3aluud M 0000LIeHus
IPEIMETHOTO COACPKAHUS U OIbITa 1E€ATEIbHOCTH, MPUOOPETEHHOTO MTPU U3YYEHUH BCET0 Kypca GU3UKU
yIIIyONEHHOTO YPOBHS, a TaKKe JJIs MOATOTOBKU K OCHOBHOMY T'OCYJIApCTBEHHOMY 3K3aMEHY 10 (pU3HUKE.

B npouecce nzydenus JaHHOTO MOJYJISL PEAIM3YIOTCS U MOJIy4aroT JajbHellliee pa3BUTHE yueOHbIe
JecTBus, 00ecreunBaone JTOCTHKEHNE MPEAMETHBIX M MeTalpeIMETHBIX pe3yJbTaToB O00YydeHus,
(GopMUpOBaHHE €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: OOBSICHEHHWE M ONHMCAHHE SIBJIEHUII Ha OCHOBE
OpUMeHeHHs (PU3MYECKUX 3HAaHUM, MCCIIeNOBaTENbCKUE NEHCTBUS (BBIABM)KEHUE TUIIOTE3, MMOCTAHOBKA
LIeJIM U TUTAaHWPOBAHUE UCCIIEJOBAHMS, aHAIN3 JAHHBIX U MOJIy4YEHHE BHIBOJIOB).

[TpeanouruTensHO (GOpMOIl OCBOEHMS MOAYNS SBIAETCS NPAKTUKYM, IporpaMma KOTOpPOTO
BKJIIOYAET:

peleHue 3aay, OTHOCSIIUXCS K Pa3InYHbIM pa3jielaM U TeMaM Kypca (PU3MKH, B TOM YHUCIIe 33/1a4,
UHTETPUPYIOIINX COJIEp’KaHUE Pa3HbBIX Pa3/IeNIOB;

BBINOJIHEHHE JTa0OpAaTOPHBIX PadOT U OMBITOB (BKIIIOYas paOOTHI M OMBITH U3 IEPEUHEH K pa3zienaM
Kypca) B YCIOBHUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS NPOBEJCHHUS MCCIEI0BaHUsA, BbIOOpa U
000CHOBaHUS METO/1a U3MEPEHUS BETUUNH, COOPKHU 3KCIIEPUMEHTAbHON YCTAaHOBKU;

BBIMIOJTHEHHE MPOOJIEMHBIX 33JaHUN MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3agaHusi IO
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH), B TOM UYHUCJIE 331aHUI C MEXIIPEIMETHBIM COJIEP’KaHHEM;

paboTy HaJ IPYNIOBBIMHU WM UHIUBUAYATbHBIMU MIPOEKTAMHU, CBSI3aHHBIMU C COZEpKaHUEM Kypca
bu3uKu.

W3ydyeHre MNOBTOPUTENBbHO-0000IIAIOMIET0 MOJYJS MOMKET 3aKaHYMBaThCA IPOBEICHHEM
JMarHOCTUYECKOW paboThl 3a Kypc (GU3MKH YTIyOJEHHOTO YpPOBHS, BKIIIOYAIOIIEH 3aJaHUs PAa3HOTO
YPOBHS CJOXKHOCTU. Pe3ynbTaThl BBINOJHEHUS JUArHOCTMYECKOH pabOThI MOTYT MOKa3bIBaTh CTENEHb
TOTOBHOCTH OOYYalOUIMXCA K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy IO (H3HKe, a TaKxke
CBUJIETENHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON T'PAMOTHOCTH.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3ydyenne (Qu3MKu Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS HAMpPABICHO Ha JOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrate m3zydeHus QpuU3MKM Ha YpOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs y 0oOydaromierocs

OyayT chopMupOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

— NATPHOTHYECKOr0 BOCIIUTAHMSA:
IPOSIBIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOHN (pU3MUECKOi HayKH;
LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

— TIPa’KIAHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
TFOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYX/I€HUH OOLIECTBEHHO 3HAUMMBIX U 3THUYECKUX IPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUN (PU3UKY;
0CO3HAHHE BAYKHOCTH MOPAbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

— 3CTEeTHYEeCKOr0 BOCIIUTAHUSA:
BOCIIPHATHE 3CTETUUECKUX KayeCcTB (U3NYECKON HayKu: €€ rapMOHUYHOI'O MOCTPOEHUs, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH;

— HEHHOCTH HAYYHOI'0 MO3HAHMS:
OCO3HAHHME IEHHOCTH (PU3MYECKONW HAYKHM KaK MOIIHOTO HHCTPYMEHTA TO3HAaHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BA)KHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
OpUEHTAlUsl B JEATEIbHOCTH HAa COBPEMEHHYIK) CHUCTEMY HAayYYHBIX IpEJCTaBIE€HHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOJIBL;
pa3BUTHE HAYYHOH TI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIILCKON 1S TEIbHOCTH;

— (opMupoBaHUSs KYJIbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIATONIOIYYHS:
OCO3HaHME LIEHHOCTH Oe30macHoro o6pa3a KHU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH NpaBWiI 0€30MaCHOrO IMOBEACHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JIEKTPUYECKUM H
TETUIOBBIM 000PYZIOBAaHUEM B JOMAITHUX YCIOBHUSX;
c(OpMHPOBAHHOCTh HaBbIKa pedaeKCHH, PU3HAHKUE CBOETO MpaBa Ha OLIMOKY M TAaKOTro )K€ MpaBa y
JPYroro 4eloBeKa;

— TPY/AOBOr0 BOCIIUTAHMA:
AaKTUBHOE y4YacTHE B pEIICHHH TMPAKTHYECKUX 3agad (B paMKax CeMbH, 0O0pa30BaTebHOU
OpraHu3aIiy, TOpo/ia, Kpas) TEXHOJOTHUECKOW M COMAIBHON HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NIEeCKUX 3HAHUMH;
MHTEpEC K MPAKTHIECKOMY U3YUEHHIO podeccuil, CBA3aHHBIX ¢ (PU3NKOH;

— JKO0JIOTHYECKOIr0 BOCTIMTAHUS:
OpHEHTAIUsl Ha MpUMEHeHHEe (U3NYECKUX 3HAHWM JJIs pelleHus 3a/ad B OOJIACTH OKpYXKarolein
Cpebl, JIAaHUPOBAHUS MOCTYIIKOB U OLIEHKU X BO3MOXKHBIX TOCJIECTBUI IJIS1 OKpYXKAOIEeil cpelibl;
OCO3HAHHE TJI00ATBHOTO XapaKTepa KOJIOTHYECKHX MPo0IeM U ITyTel UX PEeIICHHUS;

— aJanTaiuy K U3MEHSIIOIMMCS YCJIOBUSAM COUMAILHON U IPUPOIHOI cpeabl:
NOTPeOHOCTh BO B3aMMOJICHCTBHM TIPU BBHITIOJIHEHUH WCCIENOBAHUNA H TIPOCKTOB (PH3HUECKOU
HaIpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;
MIOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIeTeIbHOCTb;
noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HaHUH, yMEHUHN (POPMYITUPOBATH UJEH, TOHATHS, TUIIOTE3bI O
bu3nUIecKnx 00BEKTaX U SIBICHUSIX;
0Co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;
IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUH;
CTpeMJICHHE aHAIM3UPOBATh M BBIABIATH B3aWMOCBS3H IMPHPOJIBI, OOIIECTBA U HKOHOMHKH, B TOM
YHCIIE C MCIIOJb30BAaHUEM (PU3NUYECKUX 3HAHUM;
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OIICHKAa CBOWX JICUCTBHM C y4ETOM BJIMSHHUS Ha OKPYXKAIOIIYIO CpPEeAy, BO3MOXHBIX TJIOOQIBHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHS mporpamMmbl 1o (U3MKE Ha YpOBHE OCHOBHOTO 00Iero oOpa3zoBaHUS Y
oOyyaromierocsi OyayT c(OpMHpPOBAHBI METANpPEIMETHBIE PEe3yJIbTaThl, BKIIOYAIOUINE MMO3HABATEIbHBIC
yYHHUBEpCalIbHble y4eOHbIE JIeHCTBUS, KOMMYHUKATHBHbIE YHUBEpCaJbHbIE YyueOHBbIE JIEHUCTBUA,
PETyJISTUBHBIC YHUBEPCAIbHBIE YIeOHBIC JCHCTBUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
— 0a3o0Bble JJOrHYeCKHe el CTBHUA:
BBISBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SBJICHHMIA), KIacCH(PHUIIMPOBATH
ux;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B pacCMaTpUBaeMbIX (paKTaX, TaHHBIX U HAOIIO/ICHUSX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBIICHUSIM;
BBISIBJISITh NPUYMHHO-CIICJCTBCHHBIC CBSI3M TMPH HM3YyYCHUH (PU3NYCCKUX SBICHUH M IPOIIECCOB,
JIeJIaTh BBIBOJBI C HCIIOJIb30BAHMEM JCITYKTUBHBIX M WHIYKTHBHBIX YMO3AKIIOYCHUN, BBIIBUTATH
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;
CaMOCTOSITENIbHO BBIOMPATh CIOCO0 pemeHus yueOHoW Gpu3nuecko 3a1aun (CpaBHEHUE HECKOIBKUX
BapHaHTOB pEIICHHUs, BBHIOOp Hamboliee MOIXOMAALIET0 C YYETOM CaMOCTOSITENFHO BBIICICHHBIX
KPUTEPHUEB).

— 0a3o0Bble HccIeI0BaTebCKHE IeHCTBUSA:
MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,
IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBINH  (PU3NUYECKHit
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHIE (PU3NIECKOTO SIBIICHUS;
OIICHUBATh HAa MPHUMEHUMOCTh W JJOCTOBEPHOCTh HH(POPMAIIUIO, TIOTYICHHYIO B XOJI¢ HCCIICIOBAHUS
WJTH DKCIICPUMEHTA;
CaMoCTOSITeNNbHO  (popMysHpoBaTh OO0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUS, OTIBITA, UCCIIEOBAHNUS;
MIPOTHO3MPOBATh BO3MOXKHOE JATbHEWINEe pa3BUTHE (PU3MUESCKHX IMPOIECCOB, a TAKXKE BBIIBUTATH
MIPEIITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

— pabora ¢ nHpopManmei:
MPUMEHSTh Pa3IMYHbIC METOJIbI, MHCTPYMEHTHI H 3alPOCHI MPH TMOUCKE U 0TOOpe MH(DOPMAIIMHU HITH
JAHHBIX C YUETOM INPEASIOKEHHOM yueOHOM (pu3nueckoi 3a1auu;
aHAIM3UPOBAThH, CUCTEMATU3UPOBATh U HMHTEPIIPETUPOBATH HHPOPMAIUIO PA3THUYHBIX BUIAOB U (Hopm
MPEJICTaBICHHUS,
OIICHUBATh HAASKHOCTH HMHPOPMAIMK M0  KPUTEPUSAM, NPEUIOKCHHBIM  yUUTEIIEM WM
c(OPMYITHPOBAHHBIM CAMOCTOSTENEHO;
CaMOCTOSITENILHO BHIOMPATh ONTUMANIbHYIO POpMY TIpEACTaBIeHUS HHGOPMAIIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a9i HECTIOKHBIMH CXeMaMH, JUarpaMMaMu, WHOHM rpaduKoil U uX KOMOMHAIIHSIMH.

— KOMMYHHMKATHBHBbIE YHHBEPCAJbHbIE YUeOHbIE AelicTBHUS:
B XOJIe 00CYXKJIeHHUs y4eOHOTO MaTepHaiia, pe3yJbTaToB JJa0OPaTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOMIPOCHI TI0 CYIIECTBY 00CY»X/TaeMOi TeMbl U BBHICKA3bIBATh MJICU, HAILICTICHHBIC HA PEIICHUE 3a7a4u
U TIo/I/Iep KaHue 0J1aroKenaTeIbHOCTH OOIICHMS;
COTOCTABJISITh CBOM CYXKACHUSA C CYXKICHUSMU JIPYTHX YYaCTHUKOB JMANoOra, OOHApYXHBATh
pa3inyre U CXOJICTBO MO3UIINN;
BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPENCTaBIsATh PE3yAbTaThl BBINOJIHEHHOTO (PU3MYECKOrO OIbITa (IKCIEpUMEHTa,
WCCJICIOBAHMS, IPOEKTA);
MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAIBHONH paOOTHI MPHU PEUICHUH
KOHKPETHOU (hU3MUYECKOM MPOOIEMBIL;
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NPUHUMATh L€ COBMECTHOM [€ATENbHOCTH, OPraHW30BbIBaTh ACUCTBUSA MO €€ IOCTHXKEHUIO:
pactpenensaTbh poiu, o0CyKIaTh MPOLECCH U Pe3ylabTaThl COBMECTHON paboThl, 00001mAaTh MHEHUS
HECKOJILKHX JIFOJICH;
BBITMOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOTO pe3ysibTaTa Mo CBOEMY HAIMpPaBIICHUIO U
KOOPJMHUPYS CBOU ACHCTBUSI C APYTUMHU WICHAMU KOMaH/IbI;
OLICHMBATh KayeCTBO CBOEro BKJIaZa B OOLIMH TNPOIYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

— CaMOOpPraHM3anMs:
BBISBJISITH TPOOJIEMBI B )KU3HEHHBIX M YY€OHBIX CHTYAIHSIX, TPEOYIOMUX IS PEIICHUST (PUINISCKUX
3HAHUM;
OPUEHTUPOBATHCS B Pa3IUYHBIX MOAXOAAX MPUHATHS pEleHU (MHIMBUIYyadbHOE, IMPUHATHE
pellIeHus B IpyMIie, IPUHITHE PELLICHUN TPYIIOi);
CaMOCTOSITENIbHO COCTAaBJISTh QITOPUTM pelieHus (GU3MUECKO 3aaud WM IUIaH UCCIIECTOBAHUS C
y4€TOM HUMEIONINXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh IpeaaraeMble
BApPUAHTHI PELICHUN;
Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a peIlleHuE.

— CaAMOKOHTPO.1b, SMOLMOHAJIbHbII UHTEJJIEKT:
JaBaTh aJICKBaTHYIO OIICHKY CUTYyallUU U TpeJiaraTh iaH e€ U3MEHEeHHUS,
OOBSCHATh MPUYUHBI JOCTHKEHUS (HEIOCTIKEHHS) PE3ylbTaTOB JEATEIbHOCTH, JaBaTh OILICHKY
IpPUOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTHUBBI B AEATEIBHOCTD (B TOM YHCJIE B XOJI BHIIOJHEHUS (PU3UYECKOTO UCCIEIOBAHUS
WIK TPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHMBIIUXCS CHUTYallMil, YCTaHOBJICHHBIX
OIIMOOK, BOSHUKIIUX TPYTHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUIM.
CTaBUTh ceOsl HAa MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WU ANCKYCCHHM Ha HAy4yHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.
IpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpH pelieHuH (U3MYECKHUX 3a/lad WIM B YTBEPKACHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

7 KJIACC
K xoniy oOyuenus B 7 kiacce mpeIMeTHBIC pe3yibTaThl Ha YIIIyOJNEHHOM YpPOBHE JOJKHBI OTPa)KaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:

UCTIONIb30BATh MOHATHS: (PU3NYECKUE U XUMHUYECKHUE SBIICHUS, HAOIOIEHUE, YKCIIEPUMEHT, MO/JIENb,
TUTIOTE3a, AUHUIIBI (DU3NYECKUX BEIIMYWH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSTHUS BelecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXAHUUYECKOE JBIKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpHs, paBHOACHCTByromas cwi, naepopmanus (ymnpyras, TUIacCTHYECKasi), HEBECOMOCTb,
COOOIIAOIIUECS COCYIBI;

YBEPEHHO pasnuyarh siBleHus (auddys3us, TEmIoBoe ABMKEHHWE YaCTHUI[ BEIIECTBA, pPaBHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE JABUKEHUE, MHEPIMs, B3aHMMOJICUCTBHE TEJ, PaBHOBECHE TBEPJBIX TEN C
3aKpEIUIEHHON OChIO BpaIllEHMs, Mepeaadya JaBieHUS TBEPABIMH TeEJAMH, >KHIAKOCTAMH WM Ta3aMu,
atMoc(epHOe NaBJCHHE; IJIaBAaHUE Tel, MPEBpAIleHUs MEXaHHYECKON JHEepPruH) MO OMHCAHHUIO HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SBIICHUN B OKpYKaIoIeM MHpe (B TOM YHCIE
dbu3ndecKue SBICHUS B MPUPOJIE: TPUMEPHI JBMKEHUS C PA3IMYHBIMU CKOPOCTSIMU B )KHBOW U HEXHBOM
npUpoze, ACHCTBUE CHII TSDKECTH, TPEHHUS, YIPYTOCTH B MPHPOJE U TEXHHKE, BIUSAHUE aTMOC(HEPHOTO
JABJICHUs Ha JXWBOW OPraHM3M, IUIaBaHHWE PHIO, pPhIYarm B TEJe YEJIOBEKa), NMPU 3TOM IEPEBOIUTH
NPaKTUYECKYI0 337ady B y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IPU3HAKM) (PU3UUECKUX
SIBIICHHI;
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OIMCBIBATh M3YyYEHHBIE CBOWCTBA T€l M (PU3UYECKUE SBJICHUS, UCIONB3Ys (U3NYECKHE BEIMUYUHBI
(mMacca, 00bEM, TNIOTHOCTD BEIIECTBA, BPeMs, IyTh, CPEIHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH,
BEC TeJla, CUjla TPEHHMs, JaBlieHHE TBEPIOro Teja, JaBJIEHUE CTOJIOA JKUIKOCTH, BBITAIKMBAOLIAS CHUJIA,
MeXaHW4YecKas padoTa, MOIIHOCTh, IJICYO CHUJIbI, MOMEHT CHJIbI, KOX()(DHUIIMEHT MOJE3HOTO NEHUCTBUS
MEXaHU3MOB, KHMHETHMYECKass M IOTEHIMaJbHAas SHEpPrus), IpU ONHUCAHUU IMPABUIBHO TPAKTOBATh
¢u3uUeCKUil CMBICT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHHMS M EAMHUIBI (PU3UYECKUX BEIUYHH,
HaXOAUTh (OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PM3NYECKHE SIBICHHUS U IPOLECCHI, UCHOJb3Yys MPaBUIA CIOKECHUS
cu1 (B10JIb OJJHOM MpsAMOiA), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS pblyara
(6;10Ka), «30710TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOM SHEpPIuH, IpU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIE (PU3NUECKUE MOJEIN PEaJbHBIX OOBEKTOB, MPOLECCOB U SBJICHUHN, BBIICIATH MPU
9TOM CYILECTBEHHbIE M BTOPOCTEIEHHBbIE CBONCTBA OOBEKTOB, IPOLECCOB, SBICHUH, MPUMEHATh
duznueckue MoJenu Ui 00bsACHEHUs (PU3NYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3a1a4;

OOBSCHATh (PU3UYECKUE SBJICHMS, MPOLECCHl U CBOWCTBA TEJI, B TOM YUCIIE B KOHTEKCTE CUTyallUd
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, M pellaTh KaueCTBEHHBIC 33aJadd, B TOM YHCIE TpeOyIoIIue
YHUCJICHHOTO OLIGHUBAHMs XapaKTepPHbIX 3HAUCHUM (PU3UUECKUX BEJIMYMH, IPU 3TOM BBIOMpAThH
a/ICKBaTHYIO (U3UYECKYI0 MOJENlb, BBISABISATh MPUYHMHHO-CICICTBEHHBIE CBSI3M U BBICTPaWBaTh
JOTMYECKYIO IIEMOYKY pACCYKACHUH ¢ ONOpOH Ha U3y4eHHblE CBOWCTBA (DM3NYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3AaKOHOMEPHOCTH U MOJIEIIH;

pewatb pacuy€rHble 3a7aud (B 2—-3 AeHCTBUS) IO HM3y4aeMbIM TeMaM Kypca (U3UKH, BbIOMpas
a/ICKBaTHYIO (PM3UYECKYIO0 MOJIEIb, C MCIIOJIb30BAaHHEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIINX (PH3HMUECKUE
BEJIMYMHBI, 3aIUChIBATH KPATKOE YCIOBUE U PA3BEPHYTOE pEIICHUE 3a7a4uH, BBIBIISTH HEOCTAIOIIUE HITU
N30BITOYHBIE JTaHHBIE, OOOCHOBBIBATH BHIOOP METOAA pEUICHUs 3aJa4yd, WCIOJIb30BATH CIIPABOYHEIC
JlaHHbIe, MPOBOJUTH MaTeMaTH4YeCKHe MpeoOpa3oBaHUs W PACUYEThl, OLIEHUBATh PEATUCTHYHOCTh
MOJTYYEHHOTO 3HA4YeHUs! (PU3WYECKON BEIMYUHBI U ONPEACNATh Pa3MEepHOCTh (DPU3NYECKON BEITHMUYUHBI,
HOJYYEHHOM MPU PELIeHNH 3a1a4H;

pacrio3HaBaTh MTPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh MPH TOMOIM (U3UYECKHX METOJOB, H
npeylaraTb  OPUEHTHPOBOYHBIM CIOCOO pelieHHs, B ONUCAaHUM MCCIEJOBAHUS  paclo3HaBaTh
IPOBEPSIEMOE TIPEATIONIOKEHUE (THITOTE3Y), MHTEPIPETHPOBATH MOJTYYCHHBINA PE3YIbTaT;

IPOBOJUTH ONBITHI IO HAOIIOAEHUIO (PU3NYECKUX SIBICHUHM MM PU3NYECKUX CBOUCTB Tel (quddy3us,
TETUIOBOE PACIIUPEHUE Ta30B, SBICHUE WHEPIUH, M3MEHEHHWE CKOPOCTH TPH B3aMMOACHCTBHH Tel,
nepeaaya JIaBICHUs KHUJIKOCTbIO M Ta3oM, MpPOSBICHUE AEUCTBUS aTMOC(EpHOro AaBlieHHs, JeicTBUE
IPOCTBIX MEXAHMU3MOB): (HOPMYNIHPOBATh MNPEANOIOKEHNE (TUIOTE3y) O BO3MOXKHBIX pe3yibTaTax
HaOJIIoIeHU, CaMOCTOSITENIFHO COOHMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa oOOpYyJOBaHUS H
(GbopMyTUPOBAThH BHIBOJIBI;

POBOJUTHh NpPSMbIE M KOCBEHHBbIE H3MepeHHs (U3NYECKUX BEIMYMH (PacCTOSIHUE, MPOMEXYTOK
BpEMEHH, Macca Tena, o0BbEM Tena, CHila, TeMIepaTypa, IIOTHOCTh JKUIAKOCTH W TBEPAOTO Tela, CHja
TPEHUsl CKOJIbXKEHHUs, JaBJICHHE BO3/yXa, BBITAJKUBAIONIAs CUJA, JACUCTBYIOLIAs Ha IMOTPYXKEHHOE B
KHUIKOCTh TENO, KOX(PQPUIMEHT TMOJE3HOTO JEHCTBUS TPOCTHIX MEXaHH3MOB) C HCIOJIb30BAHUEM
aHaJIOTOBBIX U IU(POBBIX TPUOOPOB, 0OOCHOBHIBATH BEIOOP METO/1a U3MEPEHUs, (PUKCHPOBATH MOKA3aHUS
nprOOpOB, HAXOMUTh 3HAUCHHE HM3MEPSEMON BEIWYHHBI C TOMOIIBIO YCPEIHEHUS PE3yIhTaTOB CEPHH
U3MEPEHUH U OLIEHUBATh MOTPELIHOCTh H3MEPEHNUH;

IIPOBOJIUTH HECIIOKHBIE JIKCIIEPUMEHTAIBHBIC HCCICIOBAHHUS 3aBHCUMOCTEH (DU3MYECKHX BEIWYHH
(3aBHCHMOCTH TYTH PAaBHOMEPHO MABIDKYLIETOCS Tela OT BPEMEHM [IBIDKEHHUS Tela, CUIIBI TPEHHS
CKOJIBXKEHHUS OT CHJIbl HOPMAJILHOT'O IaBJICHHs, Ka4eCTBA 00paOOTKU MOBEPXHOCTEH TNl U HE3aBUCUMOCTH
CHJIBI TPEHHMS OT IUIOIIAAW CONPUKOCHOBEHMS TEJN, CWIBl YIPYTOCTH OT Y/UIMHEHHS TPY>KUHBI,
BBITIKUBAIOIIEH CHJIBI OT O00BbEMa NOrpYKEHHOW 4YacTW Telna M OT IUIOTHOCTH >KMIKOCTH, €€
HE3aBUCHMOCTHU OT TNIOTHOCTH TeEJIa, OT INIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH TIaBaHUs Tell,
YCIOBUH paBHOBECHUsl pblyara M OJIOKOB): COBMECTHO C y4uTeseM (pOpPMyJIHMpOBaTh 3aJady U THUIOTE3Y
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WCCJICIOBAHMS,  CaMOCTOSITENIbHO  IUIAHUPOBATh  WCCJIEAOBAHHE,  CaMOCTOSITEIBHO  coOMpaTh
OKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY C HCIIOJIb30BAHHEM WHCTPYKIIMH, TMPEACTABIATh IOJyYCHHBIC
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAC TaOMUIl U rpadUKOB, OLICHUBATh IMOTPEITHOCTH, JEIaTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBAHUS;

coOJr01aTh MpaBHUJIa TEXHUKKA 0€30MacHOTO Tpya IpH padoTe ¢ JadopaTOpHBIM 000PYI0BaHUEM;

YKa3bIBaTh TPUHIUNBI JCHCTBHS TMPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECBHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMeTp, pblYar, TIOJABWKHBIA W HEMOJBMKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTh;

XapaKTepU30BaTh MPUHIIUIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKUX TPOIECCOB C OMOPOM Ha WX OMUCaHus (B TOM YHCIE: TOJIIUITHUKH, YCTPOWCTBO
BOJIONIPOBO/IA, THIPABIMYCCKUHN Tpecc, cu(OoH, MAaHOMETpP, BBICOTOMED, TOPIITHEBOW HACOC, apeoMeETp),
UCIIONIB3Ysl 3HAHHMS O CBOMCTBaX (DU3MYECKUX SBICHUH M HEOOXOoIuMble (U3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBbl M CXEMAaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX  YCTPOICTB,
MU3MEPUTEIIBHBIX PUOOPOB U TEXHOJOTUUYECKHUX MPOIIECCOB MPHU PEIICHUH YI€OHO-TIPAKTUUECKHUX 3a/1a4;

NPUBOAUTH TMPUMEPHl (HAXOJWUTh HWH(POPMALMIO O TPHUMEpPax) MPAKTHYECKOTO MCIOIb30BaHUS
GU3MYECKUX 3HAHWK B IOBCEJIHEBHOW JKHM3HHM JUIsI OOecrieueHUs Oe301acHOCTH TpH OOpaIIieHUH C
npubopaMd W TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHUS 3JI0pOBbS U COONIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEJICHUS B OKPYXKAIOIICH Ccpelie;

OCYIIECTBIISITh OTOOpP MCTOYHHUKOB HWHpoOpManuu Qundeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJIMPYS MOMCKOBBINA 3alPOC, HA OCHOBE MMEIOIINXCS 3HAHUU U MYTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIJCIATH HHPOPMAIIMIO, KOTOPas ABJSETCS MPOTHUBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBINOJHEHUU YU4EOHBIX 3a/laHUi HAYyYHO-TIOMYJISIPHYIO JTUTEPaTypy (PU3NYECKOTrOo
COJIepKaHusl, CIIPAaBOYHBIE MaTepUaIIbl, pecypchl ceTH MHTepHET, BiIajeTh MpUEMaMu KOHCTICKTUPOBAHUS
TeKcTa, mpeodpa3zoBaHus HHPOPMAIUHN U3 OJJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHUS HAa OCHOBE 2—3 HMCTOYHUKOB
uHpopMaluu (PU3MUECKOro coAepKaHHUs, B TOM UHCIE MYyOJWYHO J[eJaTh KpaTKUe COOOIIeHUs O
pe3yabpTaTax MPOEKTOB WM Y4YEOHBIX HMCCIIECNOBAHUN, MPU ITOM TPAMOTHO HCIIONB30BATh W3YUCHHBIN
MOHSITUIMHBIN anmapar Kypca (pU3uKu, COIPOBOKAATH BHICTYIUICHHUE MTPE3EHTAIINEH;

MPU BBITIOJIHEHUHM YYEOHBIX MPOEKTOB W HCCIEAOBAHHUI paclpenesTh 00s3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTABJICHHBIMH 3aJadyaMH, CIICIUTh 3a BBHIINOJHCHUEM ILIaHA ICHCTBHH, aJcKBAaTHO
OIICHWBATh COOCTBEHHBIH BKJIAJ B JACSITEIBLHOCTH TPYIIbI, BBICTPAMBATH KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

8 KJIACC
K xonmy oOyuenust B § kjacce mpeiMeTHBIE pe3yibTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTD Y O0YJAIOIINXCS YMEHHM:

UCIIOJIb30BaTh IMOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHWE aTOMOB W MOJIEKYI,
arperaTHbI€ COCTOAHUA BEIIECCTBA, KPUCTATIIMYCCKUE U aMop(i)HI)Ie TEla, HaCLIIHeHHLIﬁ n HeHaCBII]_[eHHBII)'I
nap, crnocoObl M3MEHEHHUs] BHYTPEHHEH >HEpruu, 3JeMEHTApHBIM 3JEKTPUUYECKUN 3apsijl, MPOBOJHUKH,
MMOJIYIIPOBOJHUKH, AUIJICKTPUKH, MCTOYHHUKHU ITOCTOSAHHOI'O TOKA, JJICKTPUUCCKOC W MArHUTHOC II0JIA,
ONTHYECKasi CUCTEMa) U CUMBOJIMYECKHH S3bIK (PU3UKHU MPHU PEIIEHUH YUeOHBIX U MPaKTHUECKUX 3a7ay;

YBEPEHHO pa3iuyarh sBJIEHUS (TEIUIOBOE paclIMpeHue (cxkKaThe), TeIJOBOEe pPaBHOBECHE,
MOBEPXHOCTHOE HATsKEHHE, CMauuBaHKe, KallWJUISIPHbIE SBJICHUS, HCTIapEeHHe, KOHJIEHCallus, TIaBJIeHuE,
KpucTajyin3danus, KHIICHHC, CIIOCOOBI TEIIonepeaayun (TGHHOHPOBOJIHOCTB, KOHBEKIIHUA, I/I3J'Iy'—IeHI/Ie),
TCIJIOBBIC TIOTCPH, OJJICKTpU3alusad TCI, B3aHMOIIeI>’ICTBPI€ 3apsA 0B, ﬂeﬁCTBHﬂ QJICKTPUYCCKOI0 TOKa,
KOpPOTKOE 3aMbIKaHNE, B3aNMO/ICHICTBUE MarHUTOB, JICHCTBME MarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM)
MO0 OMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB, IECMOHCTPUPYIOIINX HTAHHOC (bI/I?)I/I‘IeCKOC
SIBJICHUE;

pacro3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUNA B OKPYXKAIOIIEM MHUpE (B TOM 4YHCIeE
¢u3nyeckne SBICHUS B MPHUPOJE: MOBEPXHOCTHBIC M KANWUIIPHBIC SBICHHUS B MPUPOAE, KPHCTAIUIBI B
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npupoze, usnydenue CousiHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHME pPOCHI, TyMaHa,
UHesl, CHEera, JJICKTPHUUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE
noje 3eMid, Ipeid MomocoB, poJib MATHUTHOTO MHOJS I JKU3HU Ha 3emie, MOJISIPHOE CUSHUE), NPH
3TOM NEPEBOAUTH NMPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIACIATH CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU)
(bu3nUecKux sBICHUIA;

OTMCHIBATh M3YyYEHHBIE CBOWCTBA Ted M (PU3UYECKUE SBJICHUS, UCIONB3YS (U3NYECKHE BEITHMYUHBI
(TemmnepaTypa, BHYTPEHHSsS SHEpPrus, KOJIMYECTBO TEIJIOThI, paboTa Trasa, yJelbHas TEIIOEMKOCTb
BEIIECTBA, yJENbHAS TEIUIOTa IUIABJICHUS, yIENbHAs TEIUIOTa MapooOpa3oBaHuUs, yJeNbHas TEIUIOTa
CrOpaHus TOIUINBA, KOA(PPUIMEHT MOJE3HOro ACUCTBUS TEIUIOBOW MAIMHbBI, OTHOCUTEIbHAS BIAXHOCTb
BO3/yXa, 2JIEKTPUYECKUN 3aps]l, CHJIa TOKA, dJIEKTPUUECKOE HAIPSIKEHUE, COIPOTUBICHUE IPOBOJIHUKA,
OJIC B uenu NOCTOSHHOTO TOKa, 3JEKTPUYECKOE YIENbHOE CONPOTUBICHHE BEIIeCTBa, pabdoTa u
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), IpU ONHUCAHUM MPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI
UCTIOJIB3YEMBIX BEJIMYMH, MX 0003HAUEHHUS M eIWHHIBI (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JTAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTMMHU BEJIIMYMHAMH, CTPOUTH Ipa)MKH M3Y4YEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUNH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUECKUe ABJICHUS U IPOLIECCHI, HCII0JIb3YS] OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpHUH CTPOEHMsI BEIIECTBA, YpPaBHEHHWE TEIUIOBOrO OajlaHca, 3aKOH
COXPaHEHHs JJIEKTPUUYECKOrO 3apsiza, 3akoH KyrnoHa, mpMHIUI CyNEpHO3ULIMH 3JIEKTPUYECKUX IOJIEH,
3akoH Oma i ydacTka 1enu, npasuia Kupxroga, 3axkon OMa a7 TOIHO# 1emnu, 3akoH [xoymns-Jlenna,
3aKOH COXpPaHEHMsI SHEpruM, IpHU OSTOM pas3linyarh CIOBECHYI (OPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (HU3NUECKUE MOJEIN PeaJbHbIX OOBEKTOB, NMPOLECCOB U SBJICHUMN, BBIICIATh NPU
TOM CYUIECTBEHHbIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB, IPOIECCOB, SIBICHUN, NPUMEHATH
duznueckne MoAeIH Uit 00bsICHEHUS (GU3NUECKUX MTPOLIECCOB U PELICHUs yUeOHBIX 3aa4;

OO0BACHATH (PU3NYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTyalul
PaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pellaTh KaueCTBEHHbIE 3aJaud, B TOM YHCIE TpeOyrolue
YHUCIIEHHOTO OIICHUBAHMSI XapaKTepHBbIX 3HAueHUN (U3MYECKUX BEJIWYMH, HOpPU 3TOM BBIOMpATH
a/IeKBaTHYI0 (U3MYECKYI0 MOJENlb, BBISABIATh MPUYMHHO-CIECICTBEHHbIE CBSI3M U  BBICTPAaUBaTh
JIOTUYECKYIO IIETIOYKY PACCYKJIEHUM C OINMOpOoM Ha H3yYEHHBIE CBOMCTBA (PU3MYECKHUX SIBIICHUH,
(du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pemiaTh pacy€THbIe 3a7add (C Omopoil Ha 2—3 ypaBHEHHs) 1O M3y4aeMbIM TeMaM Kypca
¢u3uky, BbIOMpas aJeKBaTHYI (HU3UYECKYI0 MOJEIb, C MCIOJb30BaHHEM 3aKOHOB U  (OpMYII,
CBS3BIBAIOIINX (PU3NYECKUE BEIMUYMHBI, 3alIUChIBATh KPAaTKOE YCIOBUE U Pa3BEPHYTOE pELEHUE 3ajayu,
BBISBIIATh HEIOCTAIOLIME MM W30BITOYHBIE JaHHBbIE, 0OOCHOBBIBATH BHIOOp METOJa pELICHUs 3a]auu,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATH METOJbl aHajdu3a pPa3MEPHOCTEH, HCI0JIb30BATh
rpadpuyeckue MeTOJbl peIIeHUs 3ajgad, MPOBOJUTh MaTeMaTHYecKue IpeoOpa3oBaHUs M PaCUETH,
OLICHUBATh PEATHUCTUYHOCTD MOJIYYEHHOTO 3HaUYeHUs (PU3HMUYECKON BEIMYMHBI U ONPEIENSITh pa3MEPHOCTh
(bu3uUecKoil BEeTMUNHBI, TOJYyYEHHO! NP PEIICHUH 3a/1a4H;

pacrno3HaBaTh MpOOJEMbI, KOTOpbIE MOXXHO PpEHIMTh MNpH MOMOLIM (PU3MYECKHX METOIO0B, U
npeylaraTb  OPUEHTHPOBOYHBIM  CIOCOO pelieHHs, B ONUCAaHUM MCCJIEJOBAHUS  paclo3HaBaTh
IIPOBEPSIEMOE MPEINOoIoKeHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MOJIyUEHHBIH Pe3yIbTaT;

OPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUECKUX SABICHUA WIM (PU3MYECKUX CBOWMCTB Tel
(KanwIIsipHbIE SBJICHUS, 3aBUCHUMOCThH JIaBJICHHUS BO3[yXa OT €ro o0béMa M TeMIepaTypbl, CKOPOCTH
mpolriecca OCTBIBaHUS (HarpeBaHMs) NpU U3IYYEHHH OT I[BeTa U3JIydarouled (moriomaromnei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TeMIepaTyphl KHIKOCTU M IUIOUIAAU €€ MOBEPXHOCTH,
AJIEKTPU3ALUA TE1 U B3aUMOJEHCTBUE MEKTPUUECKUX 3apsI0B, B3aUMOIEUCTBHUE TOCTOSSHHBIX MarHUTOB,
BH3yalM3al[isl MArHATHBIX TI0JI€H IMMOCTOSHHBIX MarHUTOB, NEUCTBHS MAarHUTHOIO IOJIS Ha MPOBOJHUK C
TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOWCTBA AJIEKTPOABHUIraTENsl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEPsAEMOE IMPEANOI0KEHHE (TUIIOTE3Y) O BO3MOXHBIX pe3yJbTaTax HAONIOJIEHHH, CaMOCTOATEIBHO
coOHMpaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHMs, ONMCHIBATh X0/ ONbITAa U (POPMYTUPOBATH
BBIBO/JIBI;
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IIPOBOJUTH MPSIMbIE U KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIWYMH (TeMIepaTrypa, OTHOCUTEIIbHAs
BJIQKHOCTh BO3/lyXa, CHJIa TOKa, HANpPsDKEHUE, YAENbHAas TEIUIOEMKOCTh BEILIECTBA, CONPOTUBIICHHUE
IPOBOJHMKA, pa00Ta U MOIIHOCTh IEKTPHUUECKOr0 TOKA) C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA M3MEpEHHUs, (PUKCHPOBATH MOKa3aHHUA NMPUOOPOB, HAXOIUTH
3HA4YE€HUE U3MEPSIEMON BEJIMUMHBI C IOMOIIbIO YCPEIHEHUS PE3yIbTaTOB CEPUU U3MEPEHUN U OLICHUBATh
[IOTPELIHOCTh U3MEPEHU;

IPOBOJUTH 3KCIIEPUMEHTAJIbHbIE UCCIIEA0BaHMsI 3aBUCUMOCTEN (DPU3MUYECKUX BEIMUYUH (3aBHCHUMOCTh
JIaBJICHUS BO3JlyXa OT €ro 00bEéMa M HarpeBaHUs WM OXJIAXKICHUS, HCCIIEJOBAHUE SIBICHUS TEeIJI000MeHa
IPY CMEIINBAaHUM XOJIOJAHOW U ropsiuel BOAbI, 3aBUCMOCTb COIPOTHUBIICHHS IPOBOJAHUKA OT €ro JJIUHBI,
IUIOINAAM TIONEPEYHOrO0 CEUEHHs] M YJEJBbHOIO COINPOTHBIIEHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKa,
IIPOTEKAIOIETr0 Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS Ha IIPOBOJAHMKE, UCCIIE0BAHUE TIOCIIEA0BATENBHOIO U
[apajieIbHOTO COeIMHEHUH TPOBOIHUKOB): COBMECTHO € yuuTeneM (popMyIupoBaTh 3ajjauy U TUIOTE3y
UCCIICIOBAaHMS,  CaMOCTOSTENIbHO  IUJIAHUPOBAaTh  HMCCIEJOBAHME,  CaMOCTOATENBHO  COOMpaTh
SKCHEPUMEHTAJIbHYI0 YCTAHOBKY C HCIHOJb30BAHWEM HWHCTPYKLUHU, HPEACTABIATh I0JIy4YeHHbIE
3aBHCUMOCTH (U3UYECKUX BEJIUYMH B BUAE TaOMWIl W TpaduKOB, OIECHUBATH IOTPEIIHOCTH, IENaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

co0roaTh MmpaBmiIa 0E30MacHOTo TpyIa Ipu padboTe ¢ 1ab0paToOpHBIM 000PYIOBAHHEM;

XapakTepu3oBaTb NPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IIPOLIECCOB C OMOPOM Ha MX OMHCcaHUs (B TOM 4YHCIE: CUCTEMAa OTOIUIEHUS JIOMOB,
TUTPOMETp, IapoBas TypOMHA, aMIepMerp, BOJbTMETP, CUETUYMK 3JIEKTPUUECKOM 3Hepruu,
AJIEKTPOOCBETUTENBbHBIE IPUOOPHI, HArPEBATEIbHbBIE IEKTPONPUOOPHI (IPUMEPHI), IPEJOXPAHUTEIN U UX
OpUMEHEHHEe B ObITY M TEXHUKE, IPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AIIEKTPOABHUraTeNb TOCTOSHHOTO TOKA), MCIONB3ysd 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBJICHUH,
HEo0XoiuMble PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEpUTEIbHbIE NPUOOpPHI IO CXeMaM U
CXEMaTHYHBbIM PUCYHKaM (KHJIKOCTHBI TEpPMOMETp, TEPMOC, INCUXPOMETpP, TUTPOMETp, JBUraTeib
BHYTPEHHET0 CrOpaHMsi, DJEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl DSJEKTPUYECKHX Lened ¢
HOCJIEI0BATENbHBIM U TapajljieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yCJIOBHblE 0003HaueHUs
JJIEMEHTOB JJIEKTPUYECKUX 1IeTel, HCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENBHBIX HNPUOOPOB M TEXHOJOTHYECKHUX IMPOLIECCOB INPH PELICHUU
y4eOHO-TIPAKTUYECKUX 33]1aY;

OPUBOANUTH MpPUMEPHl (HAXOAUTh HHGPOPMALMIO O MpHUMepax) MNPAKTUYECKOro HCHOIb30BAHUS
¢usznyecKkux 3HaHWM B IOBCEJIHEBHOM >KM3HM JUIsl oOecrieuyeHHs Oe30MacHOCTH HpHU OOpalleHuu C
npubopaMu M TEXHHYECKMMH YCTPOMCTBAMH, COXPAaHEHHs 3/10pOBbsi U  COOJIIOJCHHUS HOPM
9KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOILEH Cpeie;

OCYILIECTBIIAATh TMOMCK HH(pOpMANMU (HU3UUECKOro cojepkaHus B HHTepHETe, CaMOCTOSTEIbHO
dbopMynupys MOHMCKOBBIA 3allpoc, Ha OCHOBE HMEIOLIUXCS 3HAHUM M CPaBHEHUS JOMOIHHUTEIbHBIX
UCTOYHUKOB BBIIENATH HH(GOpPMAIMIO, KOTOpas SBIAETCS NPOTHUBOPEYMBOM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJHEHUH Y4EOHBIX 3aJlaHUi HAay4HO-TIOMYJISIPHYIO JIUTEPATypy (husnueckoro
coJlep’KaHusl, CIpaBOYHbIE MaTepUalbl, pecypchl cetu HTepHeT, BIajeTh NpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpAaTKHE YCTHBIE COOOIIeHMs, 00001as MHPOpMaIHo U3
HECKOJIbKUX UCTOUYHUKOB (PU3MUYECKOTO COAEPIKaHUs, B TOM YUCIIE MYOIUYHO MPEACTABIATh PE3yIbTAThI
IIPOEKTHOM WJIM MCCIEAO0BATEIbCKON AESITETbHOCTH, MPU ITOM TPaMOTHO HCIOJIB30BaTh W3YUEHHBIH
NOHSATHIHBIN annapaT Kypca (U3MKH, CONPOBOXK/IATh BHICTYIUIEHUE MTPE3CHTAIUCH;

IpU BBINOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEJOBAHUN (U3NYECKUX IPOLECCOB pPACIpPENENIATh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMHU 3aJlayaMH, CIECIUTH 3a BBHIIOJHEHUEM ILIaHA
JNEeUCTBUI U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JACATEIbHOCTb IPYIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniarb KOH(IUKTHI.
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9 KUIACC
K xonHuy oOyuenus B 9 kiacce mpeiMeTHBIC pPe3yibTaThl Ha YrIyOJICHHOM YpOBHE JIOJIKHBI OTPakaTh
c(OPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHHMA:

UCTIOJIb30BaTh MOHATUS (cucTeMa OTcuéTa, OTHOCUTEIBHOCTh MEXaHHYECKOTO JBIKCHHS,
HEBECOMOCTh M IEPErpy3KH, IIEHTP TSDKECTH, MEXaHHMYECKHE BOJHBI, 3BYK, MH(QPA3BYK M YIbTPa3BYK,
AIIEKTPOMAarHUTHBIC BOJIHBI, PEHTTCHOBCKOE H3JIyueHHE, IIKania SJEKTPOMATrHUTHBIX BOJH, MCTOYHHKH
CBeTa, OJM30PYKOCTh M AATBHO30PKOCTb, CIIEKTPHI UCITyCKaHUs U MOTJIONICHHUS, albda-, 6eTa- n ramma-
U3JTY4EHHUs, M30TOIbI, sACpHAs M TEPMOsAepHas SHEPreTHKa) W CHUMBOJIMYECKHH S3BIK (DU3MKH TpH
penreHuy yuyeOHBIX U MIPAKTUYECKUX 33/1a4;

YBEPEHHO pa3iInyaTh SBJICHUS (pPaBHOMEPHOE W HEPAaBHOMEpPHOE MPSIMOJIMHEHHOE [BIIKCHUE,
PaBHOYCKOPEHHOE NPSAMOJMHEHHOE ABIKEHHE, CBOOOJHOE MAJCHUE Tel, JIBUKEHHUE IO OKPY)KHOCTH,
B3aUMOJICHCTBHE TN, PABHOBECHE MAaTE€pPHAIbHOW TOYKH, PEAKTUBHOE JIBUWKEHHE, HEBECOMOCTD,
Koje0aTeIbHOE JIBIDKEHHE (TapMOHMYECKHE, 3aTyXarolllfe, BBIHYKICHHBIE KOJICOaHMs), pPE30HAaHC,
BOJIHOBOE JIBWKEHHUE (PAacIpOCTpaHEHHE W OTPaXEHHE 3ByKa, MHTepdepeHIHs W AuPpakuus BOJH),
IPSMOJIMHEIHOE PAacIpOCTPaHEHUE, OTPAKEHNUE U MPEIOMIICHHE CBETa, OJHOE BHYTPEHHEE OTpa)KEHHUE
CBeTa, pa3JIoKeHHWE Oeloro cBeTa B CHEKTP M CIIOXKEHHE CIEKTPAIbHBIX IIBETOB, E€CTECTBEHHAsS
PaZMOaKTHUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa M3JIyYSHHs) MO ONMUCAHHMIO UX XapaKTePHBIX
CBOMCTB ¥ Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOLINX JTAHHOE (PH3NUECKOE SBJICHUE;

pacro3HaBaTh IMPOSBICHUE M3YYCHHBIX (PM3MUECKUX SIBICHUN B OKPY)KAIOMEM MHUpPE (B TOM 4YHCIE
¢u3nyeckue SBIEHHS B TNPHPOJC: NMPUIMBBI M OTJIMBBI, JBIDKCHHE IulaHeT CONHEYHOH CHCTEMBI,
PEaKTHBHOE JBM)KEHHE JKMBBIX OPTaHU3MOB, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHHE,
CeliCMMYECKHEe BOJIHBI, I[yHAMH, 3XO, I[BETa TeJl, ONTHYECKHE SIBJICHUS B NpPUpPOJE, OMOJIOrHMYEcKoe
JeiicTBUE  BUAMMOTO,  YJNbTPa(HONETOBOrO W  PEHTICHOBCKOTO  W3IyYCHHWH, €CTECTBEHHBIN
paJMOaKTUBHBINA (POH, KOCMUYECKHE JTY4H, PaJMOAKTUBHOE U3JIyueHHE IPUPOIHBIX MUHEPAIOB JeiicTBUE
PaZMOAKTHBHBIX W3JIyYeHHWH Ha OpPraHWU3M 4YeJOBEKa), MPH ITOM IEPEBOJIUTH NMPAKTHUECKYIO 33]ady B
y4eOHYI0, BBIIEISATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBJICHUH;

OTMCBHIBATh M3YyYEHHBIE CBOWCTBA TET M (PU3UYECKUE SBICHUS, MCIONB3YS (U3NYECKHE BETUYUHEI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJla NMPH HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE, NepeMEIIeHue MpH
PaBHOYCKOPEHHOM TPSMOJMHEHHOM JBIIKEHHH, YTIIOBas CKOPOCTh, IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE,
CHJIa TPEHUs, CWIa YIPYrocTH, CHJIA TAKECTH, YCKOpEHHE CBOOOJIHOTO IMajeHHusi, BeC Tena, LEHTP
TSOKECTH TBEPIOTO Tella, MMITYJIbC Tela, MMITYJbC CHJIBI, MOMEHT CHJIBI, MEXaHHW4eckas pabora u
MOIIHOCTb, TOTEHIMAIbHAsI SHEPrusi Teja, MOAHATOTO HaJl TMOBEPXHOCTHIO 3€MIIM, MOTEHIMAJIbHAS
SHEprus C)KaToW MPYKWHBI, KHHETHYECKAsi SHEPTHsl, IOJTHAsT MEXaHWYecKast YHEPTHs, TIEPUOJ] B 4acTOTa
KoJIeOaHUH, MEepUo MaTeMaTHUECKOro U NMPYXUHHOT'O MasTHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa W
BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTeb MPEJIOMIICHUS CPEJIbl), TP ONMHCAHUHU MPABHIHHO TPAKTOBATH
(GU3MUeCKUil CMBICT HCHOJB3YEMBIX BEJIUYMH, MX OO0O3HAUEHHUS W EIUHMIBI (U3NYECKUX BEIHYUH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BEIIMYMHY C JPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PM3WUYECCKHUE SBICHUS M IMPOIECCHI, MCIIONB3YS 3aKOH COXPaHEHHS
SHEpPruM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHLUI CYNEPIO3ULMH CHJI, HMPUHIMI OTHOCHUTEIHLHOCTH
[anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS! MMITYJIbCA, TEOPEMY O KHHETHYECKOH SHEPTHH, 3aKOH
I'yka, 3akoH bepHymnu, 3aKOHBI OTPaXEHUS M TPEIOMIICHHS CBeTa, (GOPMYNYy TOHKOW JIMH3BI,
IUTAHETApHYIO0 MOJIENIb aTOMa, HYKJIOHHYIO MOJIENb aTOMHOTO Si7pa, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO H
MacCOBOTO YHCEIN MPH SJEPHBIX PEaKIHsX, IIPU 3TOM Pa3InyaTh CIOBECHYIO (OPMYINPOBKY 3aKOHA U €T0
MaTeMaTHYECKOE BBIPaKECHHUE;

CTpOUTH (U3NYECKHUE MOJETH pealbHBIX OOBEKTOB, MPOLECCOB M SBICHHMA, BBIACIATH NMPH 3TOM
CYIIECTBEHHBIC M BTOPOCTEICHHBIE CBOWCTBA OOBEKTOB, MPOLECCOB, SIBICHHUH, MPUMEHATh (DU3UUCCKHE
MoJenu 17151 00bsACHEHHUS (PU3NYECKHUX MPOLIECCOB U pEIIeHHs YUeOHbIX 3a/1ay;

OOBACHATH (HU3MUYECKHE SBICHUS, IPOLECCH M CBOWCTBA TEJ, B TOM YHCIE B KOHTEKCTE CHTYaIlUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, M pellaTh KaueCTBEHHBIC 33aJaud, B TOM YHCIE TpeOyrolue
YHUCIEHHOTO OLCHWBAaHWS XapaKTePHBIX 3HAUCHUH (U3NYECKUX BENIWYMH, TPH 3TOM BBIOMpATh
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aJIeKBaTHYI0 (M3MUYECKYI0 MOJENb, BBISBIATh INPUUUHHO-CICIACTBEHHbIE CBS3M U BBICTPAUBATH
JIOTHYECKYIO0 TEMOYKY PacCyXACHH U3 2—3 MIaroB ¢ OMOpPOW Ha WM3YYCHHBIE CBOMCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKIE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIIN;

YBEPEHHO pemiaTh pacyE€THBIC 3a/a4M 10 M3Y4aeMbIM TeMaM Kypca (pU3MKH, BBIOMpas aJeKBATHYIO
bu3znyecKy0 MOJeNb, C UCIOJIb30BAaHUEM 3aKOHOB U (HOPMYII, CBSA3BIBAIOIIUX (PU3NYECKUE BEIUYUHBI,
3alMChIBaTh KPAaTKOE YCIOBUE U Ppa3BEPHYTOE pELIEHUE 3a7aud, BBIBIATH HEIOCTAOIINE WIH
U30BITOYHBIE JIaHHBIE, OOOCHOBBIBATH BBIOOp METOJA PEHICHMs 3a/layd, HCIIOJb30BAaTh CIPABOYHBIE
JAaHHbIe, TIPUMEHSTHh METOJbl aHalu3a pPa3MEpPHOCTEH, MCIOJIB30BaTh TpauuecKrue METOABI peIieHHs
3aJa4, MPOBOJUTH MaTeMaTHYecKHe MpeoOpa3oBaHUs U pacuéThl, OLEHUBATh PEATUCTUYHOCTh
MOJIyYEHHOTO 3HAa4YeHUs (PU3NUECKON BEIMYMHBI U ONPEACNATh Pa3MEpPHOCTh (U3NYECKONW BEIMYUHBI,
IIOJIyUEHHOM MPH pELICHNUH 3a]1a4H;

pacro3HaBaTh MpPOOJIEMbI, KOTOpbIE MOXXHO pEHIMTh HpH MOMOUIM (PU3HMUYECKHX METOIOB, U
npeylaraTb  OPUEHTHPOBOYHBIM  CIIOCOO pEUIeHHs, B ONWCAHUHM HCCICJOBAHUS  PACIO3HABAThH
mpoBepsieMoe  MpEeANoJoXKeHue (TUMOTe3y), OIEHHBAaTh MNPABHIBHOCTh MOPSJAKA IPOBEIACHUS
UCCJIEIOBAHMSI, UHTEPIIPETUPOBATH MOTYUEHHBIN PE3yNbTaT;

IIPOBOJMTD OMBITHI IO HAOTIOJACHUIO (PU3UUYECKUX SBICHUM MM (PU3HMUECKUX CBOWCTB Tel (M3y4YCHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXPAHEHHs SHEPIUHU, 3aKOHA COXPAaHEHUs MMILYJbca, JIEHCTBUE
3aKOHa bepHynnm W BO3HUKHOBEHHE MOABEMHONW CHUJIBI KpPbUIA, 3aBUCHUMOCTH MEpHOAa KOJIeOaHH
IPYKUHHOI'O MasgTHUKA OT MAaccChl Ipy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMILIUTY/Ibl MaJIbIX
KoJie0aHul, MPSMOJIIMHEHHOE PaclpOCTpaHeHHE CBETa, pa3jioKeHue Oeroro cBeTa B CIEKTp, U3yueHUe
CBOWCTB M300paXKCHHUSI B IUIOCKOM 3€pKajie¢ U CBOMCTB M300paKEeHHs MpeAMeTa B COOMparomieil JTnH3e,
HAOMIO/IEHUE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB HU3JIydeHUs): (HOpMyIUpoBaTh MPOBEPSIEMOE
IpeArnonIokenne (THIoTe3y) O BO3MOXKHBIX pe3yibTaTax HaONIONEHUH, CaMOCTOSTENHLHO COOHMpaTh
YCTaHOBKY U3 U30BITOYHOrO Habopa 000pyAOBaHUS, OMMCHIBATH X0 OMBITA U (OPMYIUPOBATH BHIBO/IBI,

IPOBOAUTH NPU HEOOXOAUMOCTH CEpPHUI0 MPSAMBIX H3MEPEHMH, OIpenessss CpeAHee 3HadeHHe
U3MepSIEeMON BEITMUYMHBI U ONpENeNsisl MOrPeIIHOCTh PE3YNIbTAaTOB MPSIMBIX M3MEPEHHUH, 00OCHOBBIBATDH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO PUOopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BETMUUH (CPEIHsIsl CKOPOCTh M YCKOPEHHUE Tella Mpu
PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHUE CBOOOJHOIO MaJeHUs, KECTKOCTh HPYKHUHBI, KOIPPUIMEHT
TPEHUSI CKOJIbKEHMs, MeXaHudeckas paboTa ¥ MOUIHOCTb, YacToTa M TepuoJ KoyiebaHui
MaTeMaTUYeCKOT0 M MPYKUHHOTO MAasTHUKOB, (POKYCHOE paccTOsHUE cOOuparomield JHH3blI U €€
ONTHYECKas CHUJIa, PAJUOAKTUBHBIA (POH) C HCHONB30BAHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB:
000OCHOBBIBaTh BBIOOp MeTO/la HU3MEPEHMs, IUIAHUPOBAaTh W3MEPEHUs, CaMOCTOSATENIbHO CcOOUpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, BBIYHCIATh 3HAYCHHME BEJIWYMHBI M AHAJIU3UPOBATH IOJIyYEHHBIE
pe3yJIbTaThl, OLIEHUBAsI IOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHU;

POBOJUTH 3KCIIEPUMEHTAIbHBIE UCCIIEAOBAHMS 3aBUCUMOCTEN (PU3MUECKUX BEIHYUH (3aBUCHUMOCTD
IyTH OT BPEMEHU IpPHU PaBHOYCKOPEHHOM JBM)KEHHUHU O€3 HaualbHOW CKOPOCTH, 3aBUCHUMOCTH CHIIBI
TPEHUS CKOJIbXKEHHUS OT CUJIbl HOPMAJILHOTO JIaBJIEHUS, eprojia KoJeOaH!i MaTeMaTu4ecKoro MasiTHUKa
OT JJIMHBI HUTH, OTIpe/ieJIeHNe YCKOPEHUsSI CBOOOHOTO MaJACHUs, UCCIe0BaHNE U3MEHEHUS BEJINYMHBI U
HaIpaBJICHUs] WHAYKLIHUOHHOIO TOKa, 3aBUCHUMOCTb yIJIa OTPAXEHMsI CBETa OT yrja MaJeHus, yria
IPEIOMJIEHUS OT yTIJjla MaJIeHHs CBETOBOIO JIyya, UCCIIEOBAaHUE TPEKOB: U3MEPEHHUE SHEPTUU YaCTHULIbI 110
TOPMO3HOMY IyTH (10 QoTorpadusmM)): COBMECTHO C yuuTenaeM (OpMYJIHpPOBATh 3a/lauy U THIIOTE3Y
UCCIIEJIOBaHMS,  CAMOCTOSATEIbHO  IUIAHUPOBAaTh  HCCJIENOBaHUE,  CAMOCTOATEIbHO  COOMpaTh
9KCHEPUMEHTAIbHYIO YCTAaHOBKY, MPEICTABIATH MOJYyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE
TabJIUI ¥ TpauKOB, OLIEHUBATh MOTPELUTHOCTH, JI€1aTh BHIBOABI IO PE3yJbTaTaM UCCIIeI0BaHUS;

coOuro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepu30BaTh MPUHIUIBl JCHCTBUS H3YYEHHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHUX IIPOLECCOB C OMOPOI HA MX OMMCAHUA (B TOM YHUCIIE: CIIUIOMETP, NaTUYUKH OJIOKEHUS,
pacCcTOSIHUSA U YCKOPEHHS, paKeTa, 3XO0JIOT, OYKH, MEPUCKOI, (QoToamnmapaT, MHUKPOCKOI, TEJIECKOII,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETP, Kamepa BuiibcoHa), MCMONb3ysl 3HAHUA O CBOMCTBAX
busznyeckux SABICHUM U HeoOXoaumble (QHU3NUYECKUE 3aKOHOMEPHOCTH, HCIOIb30BaTh CXEMbl U
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CXEMaTU4YHblE PHUCYHKM M3Y4YEHHBIX TEXHUYECKUX YCTPOWCTB, M3MEPUTEIbHBIX MNPUOOPOB MU
TCXHOJIOTUYCCKUX MPOHCCCOB MNpHU PCHICHUU y‘-IC6HO-HpaKTI/I‘IeCKI/IX 3a4da4d, OINTHUYCCKUEC CXCMbI IJIA
HOCTPOCHMS N300pakeHUH B INIOCKOM 3€pKajle M cOOMparoLei INH3E;

IOPUBOAUTH TPHUMEPH (HAXOIUTh HHPOPMALMIO O MPHUMEpPax) MNPAKTUYECKOTO HCIOIb30BAHUS
(¢u3nyeckux 3HAHUI B IMOBCEJHEBHON JXU3HU JUIsl oOecrieueHHsl Oe30MacHOCTH IpU OOpalIeHHH C
npubopaMu ¥ TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHsS 3/0pOBbsi U  COOJIOJCHHUS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOILEH CpelE;

OCYIIECTBIISATh TOUCK HH(popManuu (U3HUECKOTO coaepkanus B WHTepHETE, CaMOCTOSTEILHO
dopMynupys TOUCKOBBIM 3ampoc, HAXOJUTh IIyTH ONpEAETeHUs JOCTOBEPHOCTU IOTy4YE€HHOU
UH(POPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUHN U JJONOJHUTEIbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh NPU BBIMOJHEHUH Y4EOHBIX 3aJlaHHi HAayYHO-TIOMYJSIPHYIO JIUTEPATypy (prusmueckoro
COJIEpKaHus, CIIPABOYHBIE MaTEPUaIIbl, peCypcsl ceTu VIHTepHeT, BiaseTh NpuéMaMu KOHCIIEKTUPOBaHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIIMK U3 HECKOIbKUX
HUCTOYHHUKOB (1)I/I3I/III€CKOI‘O COACpIKaHuA, Hy6JII/I‘~IHO NpEaACTaBJIATL PC3YJIbTaThbl HpOGKTHOfI HJIN
MCCIIEI0BATEILCKOM ACATEIbHOCTH IIPH 3TOM I'PaMOTHO HCIIOJIB30BATh U3YYCHHbIN NOHITUHHBIN anmnapar
U3y4aeMoro pasjena (pU3MKM U COINPOBOXKIATH BBICTYIUICHHE IPE3CHTAIMEed C Yy4€TOM OCOOCHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KommuecTBo yacos DIIEKTPOHHBIE
Ne i/ HaumeHnoBanue pa3enoB ¥ TeM MPOrPaMMBI Beero KonTtposbHbie [IpakTrueckue 061?2;1 iﬂgg;féble
paboThI paboTsl pecypeeI
Pa3nen 1. ®u3uka u €€ poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
1.1 du3uka — HayKa 0 MPUPOJIE 2
1.2 dusnyeckue BEIMINHBI 4 2
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] IO3HAHUS 2
Uroro no pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBeJIEeHUS 0 CTPOEHUH BelllecTBA
2.1 CtpoeHue BeniecTa 2 1
29 JIBrokeHWEe W B3aMMOJICMCTBHE  YACTHI] 4
BEIIlECTBA
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 1
Hroro no pazneny 7
Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHUUeCKO€e OBIKEHUE 10 2
3.2 WNuepuus, Macca, IIOTHOCTh 9 1 1
3.3 Cuna. Bune! cun 15 1 3
Hroro no paszneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
41 Hasnenune. llepenaua npaBieHus TBEPABIMHU 5
TeJlaMH, )KUIKOCTSIMHU U Ta3aMHu
4.2 JlaBieHune KUIKOCTH 6
4.3 ATMmocepHoe faBiieHue 5
44 JlelicTBue )KUJKOCTH M ra3a Ha OTPYKEHHOE B 12 1 1
HHX TEJIO0
Hroro mo pazmeny 28
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Pasznea S. Pabora u MOIIHOCTH. JHePrust

51 Pabora 1 MomHOCTH 6 1
5.2 [IpocThie MeXaHU3MBI 8 1
5.3 MexaHnuueckasi SHeprus 5

Hroro no pazueny 19

Pa3znea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb
6.1 ‘ [ToBTOpUTENBEHO-0000IIAOIINN MOTYITH 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 12
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8 KJIACC

KomnyecTBo yacos DNEeKTPOHHBIE
Ne n/n HanmeHnoBaHue pa3iesioB U TEM IIPOrpaMMBbl Beero KonTtposnbHbIe ITpaxTnueckue 06;()2;1(()1;12)122;112516
paboThI paboThI pecypeEI

Pa3gen 1. TensioBbIe sIBJICHUS

1.1 CtpoeHue U CBOIMCTBA BEIIECTBA 6

1.2 TemnnoBbie Iporecchl 33 1 35
Hroro no pazueny 39
Pa3znea 2. diiekTpuyeckre ¥ MAarHUTHbIE SIBJIEHUS

21 QHGKTqu?CKI/Ie 3apsiapl. 3apsHKEHHBIC TEla U UX 9

B3aUMOJICHCTBHS

2.2 IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 31 1 8

2.3 MarsuTHbIC SIBJICHUS 11 3

2.4 DNeKTpOMarHuTHasi MHAYKLIHS 7 1
Hroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 1AM MOAYJIb

3.1 ‘ [ToBTOpHTENBEHO-0000AONIHI MOLYIIH 5 1 ‘ ‘
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 4 | 14.5 |
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9 KJIACC

KomnyecTBo yacos DNEeKTPOHHBIE
Ne n/n HanmeHnoBaHue pa3iesioB U TEM IIPOrpaMMBbl Beero KonTtposnbHbIe ITpaxTnueckue 0653(?;?22;112516
paboThI paboThI pecypeEI

Pa3zgen 1. Mexann4deckue siBJICHUSA

11 MexaHn4eckoe [JBI)KEHHE M CIIOCOOBI  €ro 30 1 4

OIMCaHUSA

1.2 B3aumoneiicTBue Ten 18 5

1.3 3aKOHbI COXPAHEHUS 15 1
Hroro no pazneny 63
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI

2.1 Mexanunueckue KoneOaHus 8 3

2.2 MexaHuuyecKue BOJIHBL. 3BYK 10
Hroro no pazneny 18
Pa3nen 3. DineKTpOMarHuTHOE MoJie ¥ 3JIeKTPOMATHUTHbIE BOJTHBI

31 DNEeKTPOMAarHuTHOE TIOJIE W JIEKTPOMAarHUTHEIC 6

BOJIHBI

HWroro no pazneny 6
Pa3nes 4. CBeToBbIC SABJICHHUS

4.1 3aKOHBI pacIIpOCTPAHEHHUS CBETA 8 1

4.2 JIuH3BI M onTHYECKHE TPUOOPHI 6 1

4.3 PaznoxeHue 6e10ro cBeTa B CIIEKTP 2
Hroro mo pazueny 16
Pa3pnen S. KBanTOBBIC SIBJICHUA

5.1 Hcnyckanve U MOrIONeHNe CBETa aTOMOM 4

5.2 CrtpoeHue aTOMHOTO sijipa 5

53 S nepHble peakuu 7 1
Hroro mo pazueny 16
Paznes 6. [loBToOpuTe1bHO-0000 1AM MOAYJIb
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Mexanuueckue — siBIeHUS  (TIOBTOPUTEIBHO-

6.1 0000IIAIOTII MOTYITB) 6 3
TemnoBsie SIBIICHUS (OBTOPUTENHHO-
6.2 . 3
0000 MOJTYJIb)
DNeKTpOMarHuTHbIC SBJICHUS (ITOBTOPHUTEIIBHO-
6.3 N 3 1
0000IIAIOITII MOTYIIB)
CaeTtoBbIe SIBJICHUS (IOBTOPUTENBHO-
6.4 . 1 1
0000 MOJTYJIb)
6.5 [ToBTOpHUTENBHO-0000IIAOIINI MOTYIIb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 19

27




		2023-09-01T10:09:11+0400
	009a46b821033a5880
	Русских И.В.




