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[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH W TpeboBaHMM K pe3yibTaTaM OCBOCHHUS Ha YriayOJEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIXx B @I'OC 00O, a Ttaxkec yuérom deaepaabHOi
paboueii mporpaMmMbl Bocniutanusi U Konuenuuu npenoaaBanusydeOHoro npeamera «dusukay.

Copepxanuie mporpaMMbl Mo (U3MKE HAMpaBICHO Ha YIOBJIETBOPEHHE MOBBIIICHHBIX 3alpPOCOB
o0yuaroluxcsi, CTpeMsIIuXxcs K 6os1ee rydokoMy OCBOCHHIO (PM3MUECKUX 3HAHUH, U Ha (hOpMHUpOBaHHE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHM oOydamomuxcsi. B mnporpamme mno ¢u3uke Y4YUTHIBAIOTCA
BO3MOKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedoBanuii PI'OC OO0 k mIaHUpPyeMbIM
JUYHOCTHBIM W METalmpeIMETHBIM pe3ylibTaTaM OOy4eHHs, a TakKe MEeXIpPEeIMETHbIe CBSI3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma 1O (¢uU3MKE YCTaHABIMBAET pacHpeieieHne y4eOHOro marepuaja Mo TojAaM
o0y4enus (1o Kiaccam), MpeJyiaraeT NPUMEPHYIO MOCIEI0BaTeIbHOCTh U3YUSHHS TEM, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOIO COJIEPKAaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJarommxcs.

[IporpamMma mo ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOIUYECKOW MOMOINM YUUTENIIO B
co3llaHuM paboueil mporpaMmel IO y4eOHOMY IIPEIMETY.

Ou3uka ABIAETCS CUCTEMOOOPA3yIOMIMM [JIsl E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKONIbKY (DU3WYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB M SIBICHUH, H3y4aeMbIX XHMHEH,
Ouosoruei, actpoHomMueit u ¢puznueckoil reorpaduel, BHOCUT BKIIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY
MUpa, MPEeNoCTaBiIsgeT Haubolee sicHble 00pa3libl MPUMEHEHUS HAy4yHOrO0 METOJa MO3HaHUA, TO €CTh
croco0a MmorydeH s TOCTOBEPHBIX 3HAHUI O MHpeE.

Opna U3 raaBHBIX 3a7a4 (GU3MUEecKoro oOpa3oBaHUsS B CTPYKType OOIIero oOpa3oBaHUsi COCTOUT B
(hopMUPOBaHUY €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTHU U MHTEpeca K HayKe Y 00y4aronuxcs.

N3ydyenne ¢uszuku Ha yrayOinEHHOM YpOBHE MperojiaraeT YBEPEHHOE BIIAJICHHE CIEAYIOLUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIOIPAMOTHOCTB:!
® HAy4YHO OOBSICHSTDH SIBICHUS;
® OIEHMBATh U IOHUMATh 0COOEHHOCTH HAYYHOTO UCCIIEI0OBAHMS;
® UHTEPIPETUPOBATH JaHHBIE U HCIIOJIB30BAaTh Hay4yHBIE JOKA3aTEJIbCTBA ISl TOJIYYEHHS BHIBOJIOB.

enu u3yuenus ¢Hu3UKU HA YPOBHE OCHOBHOTO 00I1Iero oOpa3zoBanus omnpenenaeHsl B Konmenmum
npenofaBaHus ydeOHoro mnpeamera «®usmka» B 00pa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoit
®denepanyy, peaqu3yroUMX OCHOBHbBIE 00111€00pa30oBaTeIbHbIE MPOTPaMMbl, YTBEPKIAEHHOMN pelIeHHeM
Konnerun Munucrepctsa npocsenienus Poccuiickoit @eneparuu (mporokon ot 3 aekadpst 2019 r.

No TTK-4BH).

Henn n3yvennst pU3MKH HA YIIIy0JEHHOM YPOBHE:

®  pa3BUTHE MHTEpECa U CTPEMIIEHUSI 00ydaroIuXCsl K HAyYHOMY U3YYEHHUIO MPUPOJIbL, PA3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJ]i€ MO3HAHUSA U (POPMHUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOIICHHUS K OKPY>KAIOILUM SIBJICHUSIM;
e (opMHUpPOBaHME HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHs OCHOB CTPOEHHS MaTepuu
1 GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;
e (opmupoBaHHE yMEHUN NPUMEHATh (U3MUECKHWE 3HAHMUS M HAay4HblEe JOKa3aTebCTBA JUIS
O0BSICHEHUS OKPYXKAIOIIUX SBJICHUH;
e (opMHUpOBaHME TNPEACTABICHUN O POl (U3MKU JUIS Pa3BUTUS JAPYIMX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUH;
®  pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiel mpodeccnoHaIbHOM AeATENbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJbHEHIIEMY 00yYSHHIO B 3TOM HalpaBJICHUY;
e (opmHupoBaHHE TOTOBHOCTU K JajbHeWIIeMy H3ydyeHUI0 (U3MKU Ha YrIyOJIEHHOM YpOBHE B
paMKax COOTBETCTBYIOIIUX Mpoduieit 00ydeHHs Ha YPOBHE CPETHEro 00IIerooopa3oBaHusl.
JlocTrkeHne 3TUX IIeNiei MporpaMMbl TO (U3WKE HAa YpOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
o0ecrneunBaeTcs pelieHueM CIIeYIOINX 3a1aY:
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e puoOpeTeHrWe 3HAaHUW O JTUCKPETHOM CTPOEHUHM BEIIECTBA, MEXAHUYECKUX, TEIJIOBBIX,

ANEKTPOMArHUTHBIX U KBAHTOBBIX SBIICHUSX;

e puoOpeTeHHe YMEHUN aHaJU3upoBaTh M  OOBACHATH (UINYECKUE SBJICHUS HA OCHOBE

M3YYCHHBIX (DU3MYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

® OCBOGHHME METOJIOB pEIIECHUs PAaCUYETHBIX U KAueCTBEHHBIX 3aJad, TPeOYIOMIMX CO3/aHus U

WCIOJIb30BaHUs (DU3MYECKUX MOJeNIel, BKIIIOYas TBOPYECKHE W MPAKTUKO- OPHCHTHUPOBAHHBIE

3a/1a4u;

® pa3BUTHE UCCIIENOBATEIbCKUX YMEHHI: HaOM0gaTh SBICHUS U HU3MEPATh (PU3UYECKUE

BEJIMYMHBI, BBIIBUTATh THUIIOTE3bl M MpeAjiarath 3KCIHEPUMEHTATbHbIE CIIOCOOBI HX IPOBEPKH,

IUIAHUPOBaTh W IMPOBOAUTH  OMbBITHI, OSKCIEPUMEHTAIbHBIE HCCIEAOBAHUSA, aHAJIU3UPOBATH

MOJIy4YEHHBIE JaHHBIE U JIe1aTh BHIBOJIBI;

e  OCBOCHHE MPUEMOB PabOTHI C HHPOpPMAIUEH HUUUECKOTO COJEpIKAHUs, BKItoUass HHPOpMAIIHIO

0 COBPEMEHHBIX JOCTHKCHUSIX (DU3WKHU, HHTEPIPETAIUSI M KPUTHIECKOE OICHUBAaHUE HH(OPMAIIHH;

e 3HAKOMCTBO cO cdepamu npodecCHOHATBHONW AESITENbHOCTH, CBS3aHHBIMU C (PU3UKOM, U

COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JIOCTHXKEHUSAX (PU3NYECKON HAYKH.

BocnurarenpHblii  TIOTEHIIMAN  JaHHOTO y4eOHOro TMpeAMeTa OO0CCIICUYMBACT  PEalTU3alUI0
CIIEYIOIIUX IIeJIEBbIX MPUOPUTETOB BocnuTanus odyuatonuxcst COO:

*  pa3BHUTHE ICHHOCTHOTO OTHOIIEHUS K TPYIy KaK OCHOBHOMY CIIOCOOY JOCTHKCHHSI )KH3HEHHOTO
O5arornosyurs 4ejaoBeka, 3aJory ero yCremHoro npodeccnoHalIbHOrO caMOOIIPEACTCHHS U OIIYIICHHUS
YBEpEHHOCTH B 3aBTPAIIHEM JHE;

*  pa3BUTHE LIEGHHOCTHOTO OTHOIICHUS K PUPOJIE KaK UCTOYHHKY >KU3HHU Ha 3eMIie, OCHOBE CaAMOTO
ee CyIIECTBOBAHMSI, HYKIAIOIIECHCS B 3alIUTE M MOCTOSTHHOM BHUMAHHH CO CTOPOHBI YEJIOBEKa;

* pa3BUTHE IICHHOCTHOTO OTHOIICHHUS K MHPY KaK TIJIABHOMY TPUHLHUIY YeIOBEUYECKOIO
OOIIKHUTHUS, YCIOBUIO KPENKOW IpYKOBI, Halla)kWBaHUS OTHOIICHWH C KOJUIETaMH 10 paboTe B
OyaylieM U co3fanus 0JaronpusaTHOTO MUKPOKIMMAaTa B CBOEH COOCTBEHHOM CEMbeE;

* pa3BUTHE IICHHOCTHOTO OTHONICHUS K 3HAHUAM KaK WHTCIUICKTyaJlbHOMY pecypcy,
obecrnieunBaroIIeMy Oyayiee 4eIoBeKa, KaKk pe3yiabTaTy KPOMOTIMBOIO, HO YBIEKATEIHHOTO yU4eOHOTO
TPyAa;

*  pa3BHUTHE LIEHHOCTHOTO OTHONICHHS K 30POBBI0 KaK 3aJlOTy JIOJTOW M aKTHUBHOW >KU3HU
YeJIOBEKa, €r0 XOPOIIEeT0 HACTPOSHUS M ONTUMHUCTHYHOTO B3TJISIIa HA MHP;

* pa3BUTHE IIEHHOCTHOTO OTHOIIEHUS K caMuUM cebe Kak Xo3sieBaM CBOE€H CyIbOBI,
CaMOOTIPEIEISIONIMMCS U CaMOPEaTU3yIOIUMCST  JTMYHOCTSIM, OTBEYAIOIIMM 3a CBOE COOCTBEHHOE
Oymytee.

OOmiee yuciio 9acoB, PEKOMEHIOBAHHBIX JUIS U3y4eHHS (HU3UKK Ha yriyonéHHoMm yposue, — 340
vacoB: B 7 kimacce — 102 yvaca (3 gaca B Henenmio), B 8 kimacce — 102 yaca(3 gaca B Hemeno), B 9
kmacce — 136 gacoB (4 waca B Hemenmoo). [Ipm 3TOM M3 00s3aTeNbHON YacTH y4eOHOTO TUIaHA
BbIIIeNsIeTCs: B 7 Kiacce — 68 wacoB (2 wyacaB Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B
9 kmacce — 102 yaca (3 yacaB HefeiO).

Hcnonb3yeMbie yaeOHUKHU:

®dusuka 7 knacc: benara B. B., Boponmosa H. U., JlomauenkoB U. A. u np. mox pen. [lanedpariieBa
I0.A. «®usuka Unxenepsl Oymaymero. 7 Kiacc»; yaeOHUK Il 00Iieo0pa3oBaTeIbHbIX OpTraHU3AIIHi:
yryOJNIeHHBIN YpOBEHb, YYEOHHK B 2-X 4acTsX, - 1-e uznaHue.

®dusmka § kmacc: benara B. B., Boponmosa H. U., JlomauenkoB U. A. u np. mox pen. [lanedpariieBa
I0.A. «®usuka Nuxenepsl Oyaymiero. 8 kiacc»; yueOHUK sl 00IIeo0pa3oBaTeIbHBIX OpraHU3aIlNiA:
yrayOJIeHHBIN YPOBEHb, yYeOHUK B 2-X YacTsX, - 1-e u3ianue

®dusnka 9 kmacc: benara B. B., Boponmosa H. U., JlomauenkoB U. A. u np. mox pen. [lanedpariieBa
I0.A. «®usuka Unxkenepsl Oymaymero. 9 kimacc»; yaeOHUK Il 00IeoOpa3oBaTeIbHBIX OpraHU3aIIHi:
yri1yOJIeHHBIH YpOBEHb, yU€OHUK B 2-X HacTiX, - 1-e uzganue.



COJEPKAHUE OBYYEHUA

Paznen 1. ®usuka u eé poJib B IO3HAHMU OKPY/KAIOIIEro Mupa

dusnka — Hayka O Tmpupoje. SBieHUS NPUPOILI (PJIEMEHTHI COJEpN aHUs, BKIIOYAIOIINE
MEXIMpEAMETHbIE CBsI3M). DPu3nWyeckue SABJICHHS: MEXaHWYEeCKHE, TEeIJIOBbIE, DIEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennunHbl. Pazmepuocts. Equnuibl pusznueckux Bennuud. M3mepenue dpusnueckux
BenuuuH. OTtanoHbl. dusnyeckue npubopsl. llena nenenus. IlorpemHocts m3Mepenuid. I[IpaBuia
6e301macHOro Tpy/aa mnpu padbote ¢ 1abopaTopHbIM 000pyAoBaHHEM. MexayHapoaHasl CUCTeMa EAMHHUII.
[lepeBon BHeCUCTEMHBIX €IUHHUI] B equHUIIBI CU.

Kak ¢usuka u apyrue ecTrecTBeHHblE HayKH HM3Yy4arOT NMpUpoay. EcTecTBeHHO- HAy4HBIN METOA
MO3HAHUS: HaAOIIOJEHHe, MOCTAHOBKA HAay4YHOT'O BONPOCA, BBIIBM)KEHUE THIIOTE3, SKCIIEPUMEHT I10
MIPOBEPKE TUTIOTE3, OOBSICHEHHE HA0II01aeMoro siBiieHus. Onrcanne GU3NYeCKUX SBICHUH C TOMOIIBIO
MOJEIIEH.

Jlemoncmpayuu
MexaHuyeckue, TEIIOBbIe, JIEKTPUUECKHE, MarHUTHBIE, CBETOBBIC, 3BYKOBBICSIBIICHHUS.
duznveckue MpruOOPHI U MPOIEAypa MPSMBIX U3MEPSHUN aHATOTOBBIM U TU(POBBIMIIPUOOPOM.
Jlabopamopmwvie pabomul u onvimol
OrmpezenieHne 1eHbI JeICHUS KaIbl K3MEPUTEIHHOT0 pudopa.Mi3mepenne pacCTOSHUM.
N3mepenue miomany u o0bEma. Meros nmanerku.lizmepenrue BpeMeHH.
N3mepenue 00bEMa xuaKocTy U TBEpOro Tena. OnpenencHue pa3MepoB MallbIX Tell. MeToa psiioB.
[IpoBenenue uccneqoBaHusl MO MPOBEPKE TUIOTE3bI: NAJIBHOCTH MOJETA MIAPHUKA,TYIIIEHHOTO
TOPU30HTANBHO, TeM O0JIbIle, YeM OO0JIbIle BHICOTA ITYCKA.
Pa3nen 2. [lepBoHayaiibHbIe CBe/IEHUSI O CTPOEHHUH BellleCTBA

CtpoeHue BelIecTBa: aTOMBI M MOJIEKYJBI, UX pa3Mepbl U Macchl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrxkeHue yactul BemecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTHUIl C TeMIepaTypoid. bpoyHoBckoe
newkenue. b dysus. BzaumoaeiicTBre yacTull BeecTBa: NPUTHKEHUEH OTTaIKUBaHHE.

ArperaTHble COCTOSIHHSI BEIIIECTBA: CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTATIIUNYECKUX)
Ten. B3anMocCBsI3b MEXIy CBOMCTBAaMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M UX ATOMHO-
MOJIEKYJISIPHOM cTpoeHUU. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Jlemoncmpayuu
Hab6mronenne OpoyHOBCKOTO JTBHYKEHUS.
Habmonenue nudpysum.
HaGmoienue sBiaeHM, OOBACHSIIONINXCS MPUTSHKEHUEM WA OTTAIKHBAHUEMYACTHUI] BEIIECTBA.
Jlabopamopmwsie pabomul u onvimol
OrneHka nuaMeTpa aToMa METOAOM PSJIOB (C UcTonb3oBaHueM (hoTorpaduii). OnbITH 10 HAOTIOACHHIO
TETIOBOTO PACITUPEHUS Ta30B.
OnbITHI 110 0OHAPYKEHUIO AEUCTBHSI CUIT MOJIEKYISIPHOTO TPUTSKEHHUSI.
Pa3nen 3. /IBu:KeHHMe M B3aUMO/IeiicTBHE TeJl

Mexannueckoe asuxkenue. [Iyte u nepemenienue. PaBHoMepHOE U HEPABHOMEPHOE JABUKEHUE.
CBoOoaHOE MajieHne Kak MpuMep HepaBHOMEPHOTo ABIKeHUs Tell. CkopocTs. CpeaHsisi CKOPOCTh P
HEPaBHOMEPHOM JIBIKCHHH. PacuéT myT 1 BpeMEeHUIBHKCHHUSI.

I'paduku 3aBUCHMOCTEM BEIMYMH, OMNHCHIBAIOIMX  JBWKeHHe. OOmme MoHATHS 00
OTHOCUTENbHOCTH ABMKEHUS. CI0KeHHE CKOPOCTEN AJIs TeJl, IBMXKYIIUXCS apallJIeabHO.
SBnenue nHepuuu. 3aK0H MHEpLMH. B3anuMoeiicTBre Ten Kak MPpUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS
Ten. Macca kKak Mepa MHEPTHOCTH Tejla B MOCTYINAaTeabHOM ABMXKeHUH. [lnoTtHocTh BemecTBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B enHuLIe00bEMa BemecTBa. Cmecu u ciaBbl. [loBepxHOCTHAS U
JIMHEWHAs INIOTHOCTb.

Cuna Kak XapakTepucTuka B3auMojaencTBus Teia. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
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CWIBI C NOMOIIBIO AMHAMOMETpA. SIBJIIEHHE TATOTEHMS U Ccwila TsokecTH. Cuia TSKEeCTH Ha APYTHX
mianerax. Bec Ttema. HeecomocTh. CrnokeHue CWil, HaNpaBJICHHBIX 110 OJHOM MPSAMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOs, BsI3Koe TpeHue. Tpenue
B [IPUPOJIC U TEXHUKE.

Jlemoncmpayuu

Habmroienne MexaHu4yeckoro IBHKEHUS Tena. M3amepeHne cKkopocTy IpsIMOJIMHEHHOTO IBUKEHUSI.
HaGnronenue siBieHus: HHEPLIUH.

Habmoienne u3MeHeHHs CKOPOCTH MIPH B3auMOoIeicTBIM Teln.CpaBHEHHE MacC 10 B3aUMOJICHCTBHUIO TEI.
CioxeHue CuJl, HalpaBJICHHBIX 110 OJIHOW MPSMOM.

Jlabopamopnvie pabomul u onvimol

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABMXKEHHUS (IIapHKa B KUAKOCTU, MOJCIUIICKTPUUECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpezenenne cpeaHeil CKOPOCTH CKOIBKEHHS OpyCKa WK IIapUKa M0 HAKJIIOHHOUIIOCKOCTH.
OmnpezeneHre I0THOCTU TBEPAOIO TENA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsDKEHUs (IedopManuu) NpyKUHbBI OT IPUII0KEHHOM
CUJIBL.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT CHJIbIIABJICHHUS U XapaKTepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasznen 4. laBiieHue TBEPABIX TeJl, JKHAKOCTEH M ra3oB

Hasnenne. Cwna nasienus. CriocoObl YMEHBIICHWSI W YBEITUYCHHUS JaBiicHUs. JaBieHue rasa.
3aBUCHMOCTh JaBJICHUS Tra3a OoT o0béMa W Temmeparyphl. Ilepemaya naBieHus TBEPABIMH TElaMH,
KUIKOCTAMHU U razamu. 3akoH [lackais. [lHeBMaTHUeCKUEMAILINHBI.

3aBUCHUMOCTh JIaBIICHUS KHJIKOCTH OT TIyOWMHBI MOTpYKeHUs. ['mapoctaruyeckuil mapaiokxc.
CooOmaromuecs cocyabl. ['mapaBiaudeckue MexaHU3Mbl. VIcTonb30BaHHE BBICOKMX JaBICHUI B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJOIIPOBO/IA.

AtMocdepa 3emun u atMocepHoe aaBiieHue. [IpuunHbl cylecTBOBaHUS BO3IYIIHON 000J0UKH
3emumn. Ombit Toppuuennu. W3mepenue atmochepHOTO HaBieHUsA. 3aBHCHUMOCTh aTMOCGHEpPHOTO
JABJIEHUS OT BBICOTHI HaJl YpoBHEM Mops. [Ipubops! s usmepeHus: atMochepHOro JTaBJICHUS.

JleiicTBHE JKUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Tel0. BeITankuBaromias (apXxuMe0oBa) cuia.
3akoH ApxuMmena. YCIOBHE BO3HHUKHOBEHHS BBITAKUBAIOIICH (apXMMEIOBOM) CHIIBI, MOATEKAHUE.
[ImaBanue Ten. Bo3ayxomnnasanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJICHUS raza oT TeMiepatypsl.llepenaua

JABJICHUS KUJKOCTHIO U TA30M.

CooOmiaromuecs cocy/ibl.

I'mppaBnmueckuit mpecc.

[TposiBnenue nevictBust armochepHoro napiaeHus. CudoH.

3aBUCHUMOCTD BBITAIKUBAIOIEH CHIIBI OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTHTENA U MJIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOW KUJKOCTH.

VYcnoBue rutaBaHust TeJ: TUTABAaHUE WM MOTPYKEHUE TEJI B 3aBUCHMOCTHOT COOTHOIIEHUS TIJIOTHOCTEH
TeJa U )KUIKOCTH.

Jlabopamopmwsie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa TOTPYKEHHOW B KUAKOCTh YaCTH
Tena.

OrnpeneneHne BBITAIKUBAIOIMIEN CHJIBI, JEUCTBYIOIIEHM Ha TENO, MOrPYXKEHHOEB XKUIKOCTD.
[IpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOIIEH CHIBL, JACHCTBYIOIIEM HA TEJNO B )KUAKOCTH, OT
Macchl Tela.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKMBAIOIEH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH,
0T 00BEMa MOrpyKEHHOH B )KUIKOCTh YAaCTH TEJA M OT TUIOTHOCTHKHUIKOCTH.

KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OIIPEAEIICHHE €€ IPy30M0IbEMHOCTH.



Pa3nen 5. PaGoTa u MontHoCTh. JHEPTrUs

Mexanuueckas paboTa [Uisl CHUJI, HAlpPaBICHHBIX BJOJIb JIMHUM IepeMelieHus. MoIHoCTb.
[IpocTeie MEXaHU3MBI: pbluar, BOPOT, OJIOK, MOJIMCIACT, HAKJIIOHHAS TUIOCKOCTh, HOKHUYHBIN MEXaHU3M.
MowmenT cunbl. PaBHoBecue poruara. [IpaBuno momenToB. [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K
6moky. «3onotoe mpaBuio» Mmexanukd. KIIJ[ mpocteix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexanuueckas 3Heprusa. Kunernueckast 1 noreHuuanbHas sHeprus. IlpeBpamienueonsoro suaa
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPAHEHUS U IIPEBPAILCHHS SHEPTUU B MEXAHUKE.
Jlemoncmpayuu
[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwsie pabomul u onvimsi ccnenoBanue yciaoBui paBHoBecHs poruara.lizmepenne KI1J1
HAaKJIOHHOM IUIOCKOCTH.

N3ydenue npaBuia peruara Jyist OABMKHOTO U HenoABxHOro 6110K0B.Onpenenenue KII/1 moasuxHOTO
Y HETMOJIBUKHOTO OJIOKA.

Omnpenenenne paboOTHl CUJIBI YIPYTOCTH HPU HOABEME I'PY30B IPU HOMOIIUIIOABIKHOTO OJIOKA.
N3yueHune 3ak0Ha COXpaHEHUSI MEXaHUYECKON IHEPTUU.

8 KJIACC
Pa3zneu 6. TensioBble ABJICHUSA

OcCHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM CTpOEHUs BellecTBa. Macca u
pa3Mepbl aToMOB U MoOJeKyid. ONbIThL, MOATBEP)KIAIOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU.

Monenu TBEPAOro, >KMIKOTO W Ta3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucraminueckue u
amopdubie Tena. ['padeH — HOBBIM MaTepuasl JUIsi HOBBIX TEXHOJOTWMH. TeXHOIOTHM MOJIy4YeHUs
UCKYCCTBEHHBIX anMa3oB. OObsCHEHHE CBOWMCTB Ta30B, >KUIKOCTEH M TBEPABIX Ted HAa OCHOBE
MOJIOKEHUH  MOJIEKYJIIpHO-KMHETHYeCKo Teopuu. IloBepXHOCTHOE HATsKEHHE, CMadlBaHUE,
KaWUISIPHBIE SIBIE€HUA. TeIuIoBOe pacUIMpeHue U cxkaThe. 3aBUCMMOCTh JaBJE€HMs raza oT o0béma,
TEMIIEPATYPHI.

Temneparypa. CBsA3b TeMIepaTypsl CO CPEAHEN KMHETUUYECKOM dHEPTUEH TEIIOBOTO JBUKCHUS
yacTull. TemnepaTypHbI€ IIKabI.

Buytpennsas »sHeprus. CnocoObl H3MEHEHMs BHYTPEHHEH SHEpruu: Terulonepenadya Hu
coBeplieHHe paboThl. Bunpl Temnonepeaauu: TEIUIONPOBOAHOCTh, KOHBEKLHS, M3NydyeHUe. Buabl
TeIUIonepeiayu B pupoje U Texuuke. HeodpaTUMOoCTh TEMIOBBIX MTPOLIECCOB.

KonuuectBo TemnoThl. YaenbHas TEIUIOEMKOCTh BelIeCTBa. TemiooOMeH U TemIoBOe
paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemI0Boro 6aiaHca.

[InaBneHne W OTBEpJAEBAHHME KPUCTAUIMYECKUX BEUIECTB. YJeNbHAs TEIUIOTa IIJIaBICHUS.
[TapooGpazoBanue u koHjaeHcamus. Mcmapenue. Kumenwme. YienmpHas TemioTa MmapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEPATYPhl KUICHHUS OT aTMoc(hepHOTOo naBiieHus. HachIeHHBI M HEHACHIIICHHBIN
nap. BinaxxHocTs Bo3myxa.

OHeprus TOILUIMBA. Y IeNbHAas TEIUIOTa CTOPAHMUSL.

[Tpuntmner paboTs! TermaoBeix apurateneid. KI1J[ TemmoBoro apurarens. TemnoBbie IBUTATEIH U
3aluTa OKpyKarouiei cpeapl. TennoBble NOTEPH B TEIIOCETSX.

3aKOH COXpaHEHUs U MPEBPAIICHUS YIHEPTUU B MEXAaHUUYECKHUX U TEIJIOBBIX MPOIIECCAX.
Jlemoncmpayuu
Habmtonenue 6poyHoBckoro asmxenus. Habmonenue
muddy3un.

Habmroienue sSBJICHH MTOBEPXHOCTHOTO HATSKCHHSI, CMAYMBAHUS U KAMJUISIPHBIX SBJICHHM.
Habntoienue TeraoBoro pacimpeHus Ted.

W3meHeHue naBieHus rasa Mpu U3MEHEHUU 00BbEMa U HarpeBaHUUH WIMOXJIAXKICHUU.
[IpaBuna usmepeHus Temneparypsl. Buabl Teronepenadu.



OxJnaxJeHne Py COBEPIICHUH PaOOTHI.
Harpesanue npu coBepiieHnr padoThl BHEITHUME criiamu. CpaBHEHHE TETUTOEMKOCTEH Pa3IMuHBIX
BCIIIECTB.
HaOnronenue kurmeHusl.
HabmoieHne mocTossHCTBA TeMITepaTyphl IPH TUTABIICHUU. MOJIENIN TETUIOBBIX JBUTATEICH.
Jlabopamopnwvie pabomul u onvimol
OnBITHI 110 0OHAPYKEHUIO ACHCTBHSI CHUJI MOJICKYJISIPHOTO MPUTsKEHUSI. OTIBITHI 110 BBIPAIIIMBAHUIO
KPHUCTaJJIOB TOBAPCHHOM COJIM MJIH caxapa.
H3mepenune TeMiiepaTypsl PH TOMOIIH JKUAKOCTHOIO TEPMOMETPA U JATYUKA TEMIIEPATyPhI.
OnBITH 110 HAOJIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEI
OnpenerneHue naBiIeHUs BO3AyXa B OaNIOHE INPHIIA.
HccnenoBanue 3aBUCUMOCTH JAaBJICHUS BO3/IyXa OT ero 00béMa 1 Temneparypsl. [IpoBepka  rumoressl
JMHEWHOW 3aBUCHMOCTH JIJIMHBI CTOJOMKAKUJKOCTH B TEPMOMETPUYECKOH TPyOKE OT TEMIIepaTyphl.
HaGmoienne n3MeHEeHHsT BHYTPCHHEH SHEPTUH Tejla B PE3yJIbTaTe TEIUIONepenadr U paboThl BHEITHUX
CHIL.
HccnenoBanue siBICHUS TEIUIOOOMEHA TP CMEIIHBAHUY XOJIOHOM U TOPSYCH BOIBI.
Omnpenenenre KOJIMYECTBA TEILIOTHI, TOTyYEHHOTO BOJOH MPH TEINIOOOMEHE ¢ HarpeThIM METAIITNYECKIM
[IATAH]IPOM.
OmnpeneneHre MOIIHOCTH TEIJIOBBIX NOTeph (3akoH HproToHa-Puxmana). OnpeneneHue yaenbHOM
TEIJIOEMKOCTH BEIIECTBA.
Hccnenosanue npouecca ucnapenus. Omnpeaenenne OTHOCUTENFHOM BIAXXHOCTH Bo3ayxa. Onpenenexnue
YACTBHOU TEIJIOTHI IJIABJICHUS JIbJA.
Pa3nen 7. JnekTpuyecKkue U MArHUTHbIE SIBJIEHUS

Onexrpu3anus Tel. J[Ba pojia IEKTPUYCCKUX 3apsoB. BzauMopelicTBHE 3apsyKCHHBIX TeIl.

3akon KynoHa.

Onexktpuueckoe mnose. HanpsokéHHocTh 3nekTpuueckoro mnosd. [lpuHmun cynepno3unuu
ANIEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YpPOBHE).

Hocutenu snexkTpuueckux 3apsgaoB. DJIeMEHTapHBIA dJeKTpudeckuil 3apsa. CTpoeHue aroma.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/a.

DNEKTPUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. MICTOUHUKUIIOCTOSHHOTO
ToKa. JIeMCTBUSI AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUI TOK B
MeTalax, KHUAKOCTAX U ra3ax.

Onextpuueckas 1enb. Cuia Toka. DIEKTPUUECKOe HalpspKeHue. AMIEpMETp UM BOJIBTMETP B
LeNU MOCTOSTHHOTO ToKa. COMpOTHBIIEHNE MTPOBOAHUKA. Y I€IbHOE CONPOTHUBIIEHNE BEUIECTBA. 3aKOH
Owma i yuyactka nenu. [lociaenoBatensHoe u napauienbHOe coequHeHne npoBoaHUKoB. J/IC B nenu
NOCTOSHHOTO Toka. 3akoH Owma ans nonHoi wenu. IlpaBunma Kupxroga. Pacuér mpocTbix
NEKTPUYECKUX Lieneil. Hennuenble 271€MEHTBI.

PabGora um mourHOCTh 3neKkTpuyeckoro Toka. 3akoH JDxoynsa-JleHna. DnexTpuueckue Henu U
NOTPeOUTENH IEKTPUUECKOl sHepruu B 6bITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuTHI. B3auMoaeiicTBuE MOCTOSIHHBIX MarHUTOB. MarautHoe nosie. MarautHoe
noJsie 3eMJId U €ro 3Ha4YeHHe IS KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MoJIe SJIEKTPUIECKOTO
Toka. OneiT Ammnepa. IlpuMeHeHne 31eKTpOMarHuToB B TeXHUKe. [leficTBME MarHUTHOTO MO Ha
IIPOBOJIHUK ¢ TOKOM. Cuita Ammiepa noIpeesieHue €€ HalpaBiIeHUs. DJIEKTPOJBUTATENb TOCTOSHHOTIO
ToKa. Mcrionbp30BaHue 2JIEKTPOABUTATENIEH B TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaned.  fIBneHune  anekTpomarHuTHoW — mHAaykuuu.  [lpaBuno  JleHna.
OnextporeHeparop. CrnocoObl  MOJXY4EHUS  DIEKTPUYECKOW  HHEPIUU.  DIEKTPOCTAHIUH Ha
BO300HOBIISIEMBIX HMCTOYHUKAX OJHEPrUU. KOJIOTUYECKHE TMPOOJIEMBbl JHEPreTHKH. TOIUIMBHBIC
AJIEMEHTHI U AJIEKTPOMOOHIIH.

Jlemoncmpayuu
DJeKTpu3anus Tel.
JIBa poia dIIEKTpUYECKUX 3apsA 0B U B3aUMOACHCTBUE 3aPsKEHHBIX TEJL. Y CTPOUCTBO U JEHCTBUE



JIEKTPOCKOIIA.

OneKTpocTaTHUecKast HHIAYKLHUS.
3aKOH COXpaHEHHUs MIEKTPUUECKUX 3apsI/I0B.

MonenupoBaHue CUJIOBBIX JTUHHUH AJIEKTPUYECKOTO MOJS C MOMOIIBI0 OyMa)KHBIXCYJITAHOB.
IIpoBOgHUKYN U TUBNEKTPUKU. ICTOUHHKH MOCTOSHHOTO TOKA. [[elCTBUSA 3JIEKTPUUYECKOrO TOKA.
DJIEKTPUUYECKUH TOK B )KUJKOCTHU.I'a30BbIN paspsia.

N3MepeHne CHITbl TOKa aMIIEPMETPOM.

N3MepeHne 31eKTpHUIECKOro HAIIPSKEHUS BOJIBTMETPOM. PeocTaT u MarasuH COIpOTUBIICHHUIA.
BzaumopeiicTBiue NOCTOSIHHBIX MATHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHUS IOJIFOCOB MarHuTa. Mo1eTMpoOBaHrEe MarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarautHoe 1noJjie Toka. DJIeKTPOMarHur.

JleficTBHE€ MarHUTHOTO OISl HA MPOBOJHKUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

OmnbiThl @apajes.
DJIEKTPOTeHEPATOP MOCTOSIHHOI'O TOKA.

Jlabopamopmvie pabomul u onvimol
OnbITHI 110 HAOJIOICHUIO ANIEKTPU3ALIMU Tell PU COMTPUKOCHOBEHUH U UHAYyKIMel. MccnenoBanue
JEHCTBUS 3JIEKTPUUECKOTO 1011 Ha IPOBOJAHUKH U AUDJIEKTPUKH.
COopKka u UCTIBITAaHHUE AIIEKTPUUECKOHN IIETH MOCTOSHHOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOILETO YEPE3 PEIUCTOP,0T HAIPSIKEHUSI HA PE3UCTOPE
U COTIPOTUBIIEHUS PE3UCTOPA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh INEKTPUYECKOTO COIIPOTHUBIICHUS
IIPOBOJHMKA OT €70 JUIMHBI, INTIOMAAH ITONEPEYHOr0 CEYEHUS U MaTepuaa.
Onpenenenue yaenbHOr0 CONPOTUBIICHUS TPOBOJHHKA.
IIpoBepka nmpaBuiia CIO0KEHUS HANPSKEHUI IIPU MOCIEA0BATEIbHOM COEAMHEHNNBYX PE3UCTOPOB.
IIpoBepka npaBuia uist CUiIbl TOKA IIPY NapajuIeIbHOM COEqUHEHNH pe3uctopoB. Onpenenenue D/1C n
BHYTPEHHET0 COIIPOTUBIICHUS] HICTOYHHKA TOKA.
[Iposepka npasun Kupxroga.
[IpoBepka BeinonHEeHUs 3aKkoHa OMa JJ1s1 HOJTHOM LIeTH.
N3ydeHue BoIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEWHBIX 2JIEMEHTOB (JIaMIIbl HAKaIUBaHUS WIN
MOJTYITPOBOJTHUKOBOT'O IN0/1A).
Onpenenenne pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
Omnpenenenre MOITHOCTH 3JIEKTPUUECKOT0 TOKA, BBIJENIIEMOI Ha pe3UCTOpE.
Onpenenenne KI1/] narpesatens.
HccnenoBanne MarHUTHOTO B3aUMO/IEHCTBUS IIOCTOSTHHBIX MarHUTOB.
W3yueHre MarHUTHOTO OIS IOCTOSTHHBIX MAarHUTOB MIPU UX OOBEANHEHUH U pa3JIelICHUH.
UccnenoBanue AeiCTBUS 2IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThI, JAEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh CHJIBI B3aMMOJEHCTBHS KaTyIIKU C TOKOM M MarHuTa
OT CUJIbI M HANIPABJICHUS TOKA B KaTYIIKE U OT HAJIWYUS (OTCYTCTBUSI) CEP/ICUHUKA B KATYIIIKE.
WN3ydyeHne  1eHCTBUS  MAarHUTHOTO TOJS HAa IPOBOAHMK C  TOKOM.
KonctpyupoBanue u u3ydeHue paboThsl 3JeKTPOIBUTATEIS.
Nsmepenne KII/] a5exTpoaBUraTeIbHOM YCTAHOBKH.
OMBITHI 1O UCCIIEIOBAHUIO SIBJICHUS AIEKTPOMArHUTHON MHAYKIUHU: UCCIEA0BAHUEN3MEHEHNI 3HAYECHUS
Y HanpaBJICHUS] UHIYKIIMOHHOTO TOKA.



9 KUIACC

Pasznesa 8. Mexannueckue iBJIeHUA

Mexannueckoe aBkeHue. MatepuanbHas Touka. CrnocoObl oOMHMCaHUS MEXaHUYECKOro
IBWDKEHUS: TaOMUuHbId, rpadudeckuii, aHamutudeckuid. Cucrema otcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHHUS.

BexkTopHble BEIMUYMHBL, ONEpPALMM C BEKTOpaMH, IPOEKIUH BeKTopa. Paauyc-BekTop
MarepualbHOM TOYKH, IIEpEMELICHUE Ha IUIOCKOCTU. PaBHOMEpHOE NPSIMOJIMHEMHOE [IBU>KECHHE.
HepaBHoMepHOe mpsiMonuHelHOe JBHKeHUE. CpenHAs M MIHOBEHHas CKOPOCTh Tena IpU
HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JIBUKEHHE. Y CKOPEHHE CBOOOHOTO IMaacHUS.
Omnbrtel [Manunes.

['paduueckas uHTEpHpETAUS YCKOPEHHsI, CKOPOCTH, TPOUICHHOTO MyTH U NEPEMEIICHUs IS
MPSMOJIMHEHOTO IBM>KCHHUS.

JIBroKeHue Tena, OpOIMICHHOTO MO YITIOM K TOPU30HTY.

JIBr>keHue 10 OKpYKHOCTU. JIuHelHass CKOpOCTb, YIJI0Basi CKOPOCTb, NEPUOI W YacCTOTa
oOpamieHus: Mpu paBHOMEPHOM ABIKEHHH MO OKPYXHOCTH. CKOPOCTh M YCKOPEHHE TPH BUKEHUH T10
OKPY>KHOCTH.

Bexkrop cuiibl. PaBHOAEUCTBYIOMIAs CUIla.

ITepBoiii 3akon HeroTona. Bropoit 3akon Herotona. Tperuit 3akoH HproToHa.

[IpuHIMII CyIIeprIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHUSI CKOJIBKEHHMSI, CUJIa TPEHUS TMOKOS,
npyrue Buasl Tpenus. KoadduuueHt tpenus.

JBr>KEHUE Te MO OKPYKHOCTH O] AEHCTBUEM HECKOJIBKUX CHJL.

3akoH bepnymniu u nogbéMHas cuia Kpbuta. COBpeMEHHbIE JIETAaTENIbHBIE ammaparhl, CyJa Ha
MOJIBOJHBIX KPBUIbAX, AHTHUKPHUJIO HA CKOPOCTHBIX aBTOMOOWIAX. JIBM)KeHHE TO€3/1a Ha MarHUTHOM
MTOAYUIKE.

Cuia TSOKECTM M 3aKOH BCEMHPHOIO TATOTEHMs. JIBMKEHME Tell BOKPYr TPaBUTALIMOHHOIO
neHTpa (B Tom umcie maHeT Bokpyr Comnnna). IlepBas kocMuyeckas ckopocTs. HeBecomocTh u
IIEpPErpy3KH.

PaBHOBecue MarepuanbHOU TOUKH. AGCONIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbc tema. M3menenune umnyibca. MMmynbc cWiibl. YOpyroe M HEyNnpyroeB3anMOJICHCTBHUE.
3aKOoHBI U3MEHEHHUS U COXPAHECHHS UMTTyJbca. PeakTuBHOE ABMKeHNE. MexaHnndeckas: padoTta u
MOIIHOCTh. PaboTa cui TsXecTu, YnpyrocTd, TPEHHS.

CBs13b dHEprun u paboTel. [loTeHIMaNbHAS SHEPTUS Tea, MOTHATOTO HaJl ITOBEPXHOCTHIO 3€MITH.
[loTrenuumanpHass 3Heprust cxatoil mnpyxkuHbl. Kunernueckass sHeprus. TeopemMa 0 KHUHETHYECKOM
SHEPTrUu. 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jlemoncmpayuu

Habmoienne MexaHn4ecKoro JBIKEHUS Tella OTHOCUTEIHHO Pa3HbBIX TEJ OTCUETA.

CpaBHeHMe MyTel U TPAEKTOPUM JBUKEHUS OJJHOTO M TOTO K€ TeJla OTHOCUTEIbHOPA3HBIX TEN OTCUETA.
N3Mepenne CKopoCTH U YCKOPEHUS TPSMOJIMHEHOTO ABMKEHM. MccneqoBane mpu3HakoB
PaBHOYCKOPEHHOT'O JIBUKEHUS.

Habmtoienue nBM>KeHUs Tela Mo OKPY>KHOCTH.

Ha6mronenue MEXaHUYECKHUX SIBJICHUM,  TPOUCXOJISIINX B CHCTEME  OTCYéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKCHHH OTHOCUTEIIbHO KaOWHETapU3UKH.
Habmronenue paBHOBeCcHsI  Tel, CBOOOJHOTO  MajeHus, KoysieOaHUS  MAasTHUKAB

HMHEPUUATbHBIX CUCTEMAX KaK MOATBEPKICHHUE MPUHLIUIIA OTHOCUTEILHOCTH.
3aBHCHMOCTBH YCKOPEHHS TeJla OT €ro MacChl U JEHCTBYIOIEH Ha HeTo cruibl. HaOmroieHre paBeHCTBaA CHIT
IIpU B3aUMOJICUCTBUH TEIL.

N3menenne Beca Tena npu yCKOpEHHOM JBHkeHUH. I lepenaua ummnyibca npu B3auMOIECTBUH TEIL.
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[TpeoOpa3oBanus SHEPTHH IPU B3aUMOICHCTBUH TEIL.

CoxpaHeHue UMITyJIbca PH a0COIIOTHO HEYNPYTroM B3auMoieiicTBuU. CoXpaHEeHUEe UMITYJIbCca IPU
YIPYTrOM B3aMMOJICHCTBUH.

Habnronenne peakTHBHOTO JBM)KECHUSI.

CoxpaHeHue SHepIruu Npu cBOOOHOM IalCHUH.

CoxpaHeHue SHEPTUuM NPYU IBUKEHUU TeJIa [0/ JEUCTBUEM IIPYKHUHBI.

Jlabopamopmwvie pabomul u onvimol

KoHnctpyupoBaHnue TpakTa /Ui pa3roHa ¥ JaJbHEHIIIEr0 paBHOMEPHOTO JBMKCHUSIIAPUKA UIIHA TEIICHKKH.
OmnpeneneHne cpeiHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBUKCHUS NIAPUKAIO HAKIIOHHOM
TUTOCKOCTH.

OmnpeneneHne YCKOPSHUs Tela MPH PaBHOYCKOPSHHOM JIBHXKCHHUHU 1O HAKJIOHHOWIUIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPSHHOM JIBMKEHUHOE3 HauaIbHOM
CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIIM NIPU PAaBHOYCKOPEHHOM JBH)KCHUU 0€3 Ha4allbHOWCKOPOCTH ITYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCEIT, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue IBHKEHUS TCIa, 6pOI_I_IeHHOFO o[ yrjioM K TOpHU30HTY.

HCCHGI{OB&HI/IC 3aBUCUMOCTHU CHJIIbI TpeHI/ISI CKOJIBXXCHUSA OT CHJIIbI HOpMaJII)HOFOI[aB.HeHI/ISI.
Onpenenenne ko3 durpienTa TpeHus: CKoibxeHus. OnpeaeneHue KECTKOCTH MPYKUHBIL.
HccnenoBaHue 3aBUCUMOCTH CHJIBI  YIIPYTOCTH, BOSHUKAIOIICH B IPYKUHE,OT CTETICHU AedopMaruu
MPY>KUHBIL.

Omnpenenenue padOTHI CHIIBI TPSHHS TIPU PABHOMEPHOM JIBHDKCHHH TeJla 0 TOPU30HTATBHOMN
MTOBEPXHOCTH.

Omnpenenenrue pabOTHl CHIIBI YIIPYTOCTH MPHU MOABbEME Tpy3a C HCHOIH30BAHUEMHEOIBUKHOTO U
MMOABUKHOTO OJIOKOB.

Pazgen 9. Mexannueckue K0/1e0aHUS U BOJTHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTUKU KoyeOaHWIl: MepuojJ, 4YacToTa,
amrutyaa. ['apmonHmdeckue koneOaHus. 3aTyxamomue KoyiebaHus. BbIHyXIeHHbIE KoyeOaHus.
Pesonanc.

MareMaTuyeckuii 51 IIPY>KUHHBIN MasiTHUKHU. IIpespamenue DHEPruu Ipu
KoJ1e0aTeNbHOM JIBUKEHUU.

Mexannueckue BonHbI. IIpononbHble M nonepedHsie BoHBL. CBONCTBA MEXAHWYECKUX BOJIH:
uHTephepeHys U qudpakius. J[I1MHa BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHusl. MexaHH4ecKHe BOJTHbI
B TBEPIIOM TeJl€, CEHCMUYECKHUE BOJIHBI.

3Byk. Pacripoctpanenne n oTpakeHue 3ByKa. ' pOMKOCTBH 3Byka M BbICOTAa TOHA. Pe3oHaHC B
akycruke. MHbpa3sByk u yiabTpasByk. lcrnonp3oBaHue yibTpa3ByKaB COBPEMEHHBIX TEXHOJIOTHSIX.

Jlemoncmpayuu

Habmoienue xonebanuii Tel MO 1eHCTBUEM CHIIBI TSKECTH U CUJIbl yripyroctu. Habmonenue
KoJieOaHU# Tpy3a HA HUTH U Ha TIPYKUHE.

HaGmronenne BeIHYKIEHHBIX KoJIeOaHU U pe30oHaHca. PaciipocTpaneHre mpoI0JIbHBIX U TTOTIEPEYHBIX
BOJIH (Ha MOJICIIN).

Hab6mronenune natepdepennnn u qudpakiini BOJIH Ha TOBEPXHOCTH BOAbL. HabmroeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopmwvie pabomol u onvimol
OmnpeneneHne 4acTOThl U TIEPHO/Ia KOJIeOaHUi MaTeMaTH4ecKoro MasTHuKa. Onpeie/ieHre 4acTOThI U
nepuoJia KojaeOaHui MPyKMHHOTO MasiITHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIcOaHUi rpy3a HAa HUTH OT JJIMHBI HUTH.
Hccnenosanue 3aBUCHMOCTH nepuoza  KojeOaHWH  TPYNKHHHOTO MasiTHUKA
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OT MaccChl Ipy3a.
ITpoBepka He3aBHMCHMOCTH IepHoja KojeOaHWH rpy3a, MOJBEIIEHHOIO K JIEHTE,0T MacChl Ipy3a.
OmnBITH, TEMOHCTPUPYIOIIAE 3aBUCUMOCTH MEpHOAa KOJIeOaHUN PYKMHHOTOMAsTHUKA OT MacChl
Ipy3a U )KECTKOCTU MPYKHUHBI.

N3mepenune yckopeHHst CBOOOIHOTO MaICHHUS.

Pazgen 10. DiiekTpoMarHuTHOE 10JIe M 3J1eKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHUTHOE MOoJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[ITkana 3neKTpOMarHUTHBIX BOJIH. MICIIOJIb30BaHUE ANIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
Pagnomokamusa. KocMmuueckas cBSI3b.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBeETa:
uHTephepeHIHs U JuQpaKus.

Jlemoncmpayuu
CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJIH.
HNuTtepdepennius u qudpakiys cBera.

Jlabopamopmvie pabomul u onvimol
N3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TesedoHa. [IpoBeicH e OBITOB IT

Paznen 11. CBeToBbIe AAIBJIEHUS

JlyueBag mopenb cBeTta W reomerpuyeckas onrtuka. Mcrounumku cBera. [IpsamonnHeiniHoe
pacnpoctpanenue cera. 3atMeHuss ConnHua u Jlynel. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
oTpaxkeHus ceeta. [loctpoenue nzodpaxkenuii, chOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lomHoe oTpakeHue cera. Mcnosb3zoBanue
MIOJIHOTO OTPa’KEHUS B ONITUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS CBA3b.

Jlunza, xon nyuedt B gmH3e. @Dopmyna ToHKOH smH3BL [locTpoeHune u300paxKeHHUH,
c(OpMUPOBAHHBIX TOHKON NMH30H. OnTuyeckas cucrema (oToamnmnapara, MUKPOCKOIA M TEJIECKOMa.
I'nma3, kak ontuyeckas cucrteMa. bIM30pyKOCTh U TaTbHO30PKOCTb.

Paznoxenne Genoro ceera B cnekTp. OmbiThl HbioToHa. CliojkeHHE CHEKTPaIbHBIX LIBETOB.
Hucnepcus certa.

Jlemoncmpayuu
[IpsimonuHeitHoe pacnipocTpaHeHue cBeTa.OTpakeHHue CBeTa.
[Tonyuenue uzoOpakeHui B 1I0ckoM 3epkane.[Ipenomiienue csera.

OnTryeckuil CBETOBO.

Xon nyueit B cobuparomeil muH3e. X0/ Jiyyeil B paccenBaroeil JuH3e.

[Tonmy4yenue n300paxxeHUit C MOMOIIBIO JHH3.

[Tpunun gevictBus oToanmapara, MUKpOCKONa 1 Teneckona.Mojienp riasa.

Paznoxenue Oenoro cBeta B criekTp. [lomyueHne 6e10ro cBeTa MpH CI0KEHUU CBETA pa3HBIX [[BETOB.

Jlabopamopusie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH YIJla OTPa)KeHUsI CBETOBOIO JIyda OT yrja majeHus. Mi3ydeHue cBoMCTB
M300paKeHUs B IIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yTJIa MIPEIOMIIEHHUS OT yrJia MaJeHusl CBETOBOI'O JIy4aHa IPaHULIEe «BO3AYyX—
CTEKJIION.

[Tonyuenue n300paskeHUH C TOMOIIBIO COOMPAIOIIEH TUH3HI.

Ompenenenne (POKYCHOTO pPACCTOSIHUST W ONTHUYECKON CHIIBI coOuparomeid JuH3bl. OMBITH TI0
Pa3IoKEHUIO OEIIOTO CBETa B CIIEKTP.

OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOIIOCHUN Yepe3 IBETOBbIE (PUIBTPBHI.

Pasznea 12. KBanToBbIC IBJICHUSA
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Oneiter Pesepdopna w mmanerapHass monens aroma. Mogmens aroma bopa.

Hcnyckanue u noriouieHue ceera atoMoM. KBanTel. JInHelyaTelie ClIEKTPBI.

PagunoakTuBHOCTE. Anba-, 6eta- U ramma-usznydenusi. CTpoeHue aTroMHoro sijapa. HykimonHas
MOZeNIb aTOMHOro sapa. M3orombl. PaguoaktuBHble npeBpaiieHus. Ilepuon momypacnaga aTOMHBIX
anep. JlelicTBue pajMOaKTUBHBIX H3JIYyYEHUH HA JXKUBbIE OPraHU3MbI. 3allUTa OT PaJNOAKTUBHOIO
U3IIyYEHUS.

SnepHble peakuuu. 3aKOHBl COXPAaHEHHUS 3apsiI0BOrO M MacCOBOTO YHUCEI. ODHEPrHsl CBS3U
aTOMHBIX saep. CBs3p macchl U 3Hepruu. Peaknuum cuHTe3a u JeneHus saep. VICcTOUHUMKM 3HEpruu
Connna u 3BE31. SlnepHast sHepreTrka. DKOJIOTHUECKUE TPOOIEMbISIEPHON SHEPTETUKH.

Jlemoncmpayuu

CrnekTpsl u3nydeHus 1 norjaomeHus. CnekTpbl

Pa3JINYHBIX T'a30B.

CrnexTp Bogopoza.

Hab6mronenue tpekoB B kamepe Bunbcona. Pabora cuérunka
MOHU3HUPYIOLIUX U3TYy4CHUH.

Perucrpanus nznydeHus NpupoHbIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopmwvie pabomul u onvimol
HaOnroieHne CIUTONIHBIX U JIMHEHYATBIX CIICKTPOB U3JTYYCHUSI.
HccnenoBanre TPEKOB: U3MEPEHUE SHEPIHMH YAaCTHUIBI TI0 TOPMO3HOMY IyTH(TIO oTorpadusm).

W3mepenune painoakTuBHOTO (OHA.

IToBTOpHTE/IBLHO-0000 AN MOYJIb

[ToBTOpUTENBEHO-0000IIAONMI  MOAYIb NpedHa3HaueH JJIsi CUCTeMaTu3aluu U 0000mIieHus
NpeaAMETHOr0O COACPIKAHUA U OIIbITa ACATCIBHOCTU, HpI/IO6pCTéHHOFO IIpru HM3YUYCHHUH BCCTO KypcCa
¢u3ukn yriayOon€HHOTO ypOBHA, a TaKKe JJI MOJATOTOBKHK OCHOBHOMY IOCY/IapCTBEHHOMY 3K3aMEHY
1o (pu3uKe.

B npouecce n3ydyeHus 1aHHOTO MOAYJS PEAlM3YIOTCS U MOIY4YaroT JalbHeiIiee pa3BUTHE YydeOHbIE
NENCTBUS, 00ECTICUNBAIOIINE JTOCTHKEHUE TMPEAMETHBIX H

METaNpeIMETHBIX PE3yJbTaTOB O0y4YeHHs, (OPMHUPOBAHME €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH:
OOBSICHEHUE U ONMCAHUE SBJICHUHA Ha OCHOBE NMpPUMEHEHMs (U3MYECKUX 3HAHUM, UCCIIE0BATENIbCKUE
NecTBUS (BBIIBM)KEHUE TMIIOTE3, IOCTAHOBKA 1I€IM U IUIAaHUPOBAHHUE MCCIIEJOBAHUS, aHAJIU3 JaHHbBIX U
MOJTyYEeHHE BBIBOJIOB).
[IpennourutenbHON GOPMOI OCBOCHUSI MOAYIIS SIBIISIETCS MTPAKTUKYM, IPOrpaMMa KOTOPOTO BKIIIOYAET:
® pelIeHHE 3a/1a4, OTHOCSIIUXCA K Pa3IUYHbIM pa3jesiaM U TeMaM Kypca (GU3MKH, B TOM YHCIIe
3a/1a4, UHTEIPUPYIOLIUX COAEP KAHUE PA3HBIX Pa3JIElOB;
® BBLINOJIHEHHE JIAOOpPAaTOPHBIX PAdOT W OMBITOB (BKJIHOYAss pabOThl M  ONBITHI U3 EpeyHei
K paszienaM Kypca) B YCIOBHSIX CaMOCTOSITEIbHOIO IJIAHUPOBAHUS NIPOBEICHUS HCCIIeI0BaHus,
BbIOOpa 1 000CHOBaHMS METOJIa U3MEPEHHUS BEIUYMH, COOPKH SKCIIEPUMEHTAIBLHON YCTaHOBKH;
® BBLINOJIHEHHE MPOOJIEMHBIX 3aJaHUN NMPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa (3afJjaHust 10
€CTECTBEHHO-HAYYHOH  IpPaMOTHOCTH), B TOM  4YHCJI€  3aJaHuil C MEXIPEIMETHBIM
coJiep:KaHuEeM;
e paboTy Haj  TPYNNOBBIMM  WJIM  WHIMBUAYAJIBHBIMH  IPOEKTaMM, CBSI3aHHBIMH C
cojiep)aHueM Kypca QU3UKH.

W3ydyeHre TOBTOPUTEIHHO-0000IAIOMIEr0 MOJYIS MOXET 3aKaHYMBAaThCs IPOBEIECHUEM
IMAarHOCTHUYECKOW paboThl 3a Kypc (PU3MKH yriIyOJEHHOIO YpOBHsI, BKJIIOYAIOLIEH 3aJaHus pa3HOTO
YPOBHSI CJOXHOCTH. Pe3ynbTaTbl BBINOJHEHUS [UMAarHOCTUYECKOHM pPabOThl MOTYT  IOKa3bIBaTh
CTENIEHb TOTOBHOCTH OOYYalOUIMXCS K OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHy o (¢u3uke, a
TAaKXKE€  CBHUJETEIBLCTBOBATH O  JIOCTUTHYTOM  YPOBHE  €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIPABICHO HA JOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTaTOB.
B pesynbrate u3ydeHus (U3MKU Ha YpOBHE OCHOBHOrO oOuiero oOpa3oBaHus y oOydaromierocs

OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTaThl B HACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

® [POSIBICHUE MHTEPEca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3NUECKON HAYKH;

® [[EHHOCTHOE OTHOIICHHUE K IOCTHKECHUSAM POCCUHCKUX yUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYUMBIX M dTHUECKUX MPOOIIEeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JTIOCTHKCHUN (PU3UKH;

® 0OCO3HaHHE Ba)XHOCTH MOPAJIbHO--3TUUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

® BOCIPHATHE 3CTETUYECKUX KauecTB (PU3MUECKOM HayKH: €€ TapMOHUYHOTO MOCTPOEHUs, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

® 0CO3HaHHME LIEHHOCTH (U3UYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MHpA, OCHOBBI
Pa3sBUTHSI TEXHOJIOTUM, BaXKHEHNIIIEH COCTABIAIOLIEH KyJIbTYpBI;

® pa3BUTHE HAYYHOH JH0003HATENLHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOUMOHAJIBLHOIO 0JIATONOTYYHS:

® OCO3HaHHE IIEHHOCTU O0e30MmacHoro obpa3a XU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHDPE,
BaXHOCTU IMpaBWJI 0€30MacHOrO MOBEAECHHUS Ha TpaHCIOPTE, Ha JOporax, € JJIEKTPUYECKUM U
TEIJIOBBIM 000pPYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e copMHpPOBAHHOCTH HaBbIKa peQIIeKCHH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYTOro 4eoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

® QAaKTHBHOE YyYacTHE€ B pELIeHMM NpPaKTHYECKUX 3ajad (B paMKax ceMbH, 00pa3oBaTelbHOU
OpraHu3aliy, ropoja, Kpas) TEXHOJIOIMYECKON M COLMAIbHON HAINPaBICHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NIECKUX 3HAHUH;

® UHTepec K MPaKTUYECKOMY U3YUEHUI0 Mpodeccuil, CBI3aHHbIX ¢ (PU3UKOMH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

e OpHEHTalus Ha NMpUMEHEHHe (U3NYECKUX 3HAHUM JUIs pelIeHus 3ajJad B 00JacTu OKpyXkaromiei
CpeJibl, IUTAHUPOBAHUSI IIOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCIIEACTBUN I OKPYKAIOIIEeH Cpeibl;

e  0CO3HaHME IT00ATBHOTO XapaKTepa KOJOrMUECKUX Mpo0IeM U MMyTel UX pelIeHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpe/bl:

e [OTPeOHOCTP BO B3aUMOJICHCTBUM TPU BBINOJHEHUH MCCIEJOBAHUN M MPOEKTOB (PU3NYECKOMN
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

® [IOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO I€ATEIbHOCTb;

e 1oTpeOHOCTH, B ()OPMHUPOBAHWU HOBBIX 3HAHWM, B TOM Yucie (QOPMYIUPOBATH HACH, MOHSTHUS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

e 0oco3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

® [UIAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

® CTpEeMJICHHE aHAJM3UPOBATH U BBIBIATH B3aMMOCBSI3M MPUPOABI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIE C MCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUH.
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METANIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpaMmbl 1o (U3MKE Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHUs y
oOyuatoierocsi OyayT copMUpOBaHbl MeTanpeAMeTHbIe Pe3yJabTAaThl, BKIIOYAIOIINE T03HABATEIIbHbIC
VHHUBEpCaJbHbIC YyueOHBIC JCHCTBHS, KOMMYHUKATUBHBIC YHHBEpCalbHBIC YyUeOHBIC JCHCTBUS,
pEryJIATUBHbBIE YHUBEPCAJIbHBIE YUEOHbIE JEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble JJoruueckue AeMcTBUA:

® BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUN );

e YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCU(UKAIIMHA, OCHOBAHUS JJisi 0000IICHNUS U CPAaBHEHUS;

® BBIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpPUBAaeMbIX (aKkTax, JaHHBIX W HAOJIOJICHUSX,
OTHOCSIIIHUXCS K (PU3HUYECKUM SIBIICHUSIM;

® BBISIBJIATH IPUYMHHO--CIICICTBEHHBIE CBSI3U MPU U3YUYEeHUHU (DU3MUECKUX SBICHUI U MPOIECCOB, JeNaTh
BBIBOJIBI C HCIIOJIb30BAHUEM JECAYKTUBHBIX M MHAYKTHBHBIX YMO3AKJIFOUEHUW, BbIIBUTaTh TUIIOTE3BI O
B3aUMOCBSI3SX (PM3MYCCKUX BEIMYMH;

® CaMOCTOSITENILHO BBIOMpATh CIOCOO pemieHUs yd4eOHOW (U3MYeCKOW 3ajaur (CpaBHCHHE HECKOJIBKHX
BApHAHTOB pEIIEHUS, BBHIOOP Hauboliee MOAXOASAIIEIO C YYETOM CaMOCTOSTEIbHO BbIIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibcKue 1elCTBUS:

® JICIIOJIB30BaTh BOIPOCHI KaK UCCIICIOBATEIILCKUIA HHCTPYMEHT ITO3HAHUS;

® TIPOBOJAUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY ILJIaHY OMBIT, HECTIOXKHBIM (PU3NYECKUIN IKCIIEPUMEHT,
HeOOJIbIIIOE HCCIeIOBaHNEe (DU3UIECKOTO SIBJICHNUS,

® OIICHHWBAaTh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MHGOPMAIUIO, TIOJYYSHHYIO B XOJE€ HCCIEeIOBAHUS
HJIN DKCIICPUMCHTA,

® CaMOCTOATENHHO (OpPMYIHpOBaTH OOOOIICHHWS W BBIBOJABI IO pe3ylibTaTaM IPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHMS,

® IPOrHO3MPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TAKXKE BBIIBUIaTh
MMPpCANOJIOXKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:
® MPUMEHATH Pa3IUYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl MIPHU MOUCKE U 0TOOpe MHPOPMALUU WU
JAHHBIX C YU4ETOM IPeAIoKeHHON yueOHOM (pu3nueckoit 3a1auu;
® aHAIM3MPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POPMALIMIO PA3IMUYHBIX BUAOB U (popm
MIpe/ICTaBJICHMUS;
® CaMOCTOSITEIbHO BBHIOMpATh ONTUMAIBHYIO (OpMY IpelcTaBleHUs] WHPOPMALUU U WLIIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMmMaMu, HHOM TpaduKoil 1 NX KOMOMHALIUSMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE eliCTBHUS:
® B XOJI¢ 00CYXJEHUSI YIEOHOT0 MaTepHuaia, pe3yJbTaToB JIA0OPATOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOM TEMBbI U BHICKA3bIBaTh MICH, HAIlETICHHBIC HA PEIICHHUE 3a7aud U
MoJ/IepKaHne 0JIaroXKenaTeIbHOCTH OOIIECHUS;
® CONOCTABIISATh CBOM CYXKJIEHUS C CYXJCHUSMH JAPYIHUX YYaCTHHKOB JUANOra, 0OHApYKHUBATh pa3indue
H CXOJICTBO MO3UIIHI;
¢ BbLIpaKaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX;
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e NyOJUYHO TMPEACTaBIATh PE3YyNbTAaThbl BBIIOJHEHHOTO (HU3UYECKOro OmbITa (IKCHEpUMEHTA,
HCCe0BaHMs, IPOEKTA);

e TIOHMMaTh U KCIOJb30BaTh NMPEUMYILECTBA KOMAHIHOM M WHAMBUAYAJIbHON pabOThl MpU pelIeHUU
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

® [IPUHUMATh LIEM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JIEUCTBHUS MO €€ JOCTUIKEHUIO:
pacmpenenaTh poiiu, O0CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHON paboThI, 0000mIaTh MHEHHS
HECKOIBKUX JIFOICH;

® BBINONHITH CBOIO YacTh PadOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa MO CBOEMY HANpPABICHUIO U
KOOPJAMHUPYS CBOM JACUCTBUS C APYTMMH YJICHAMUA KOMAHJIbI;

e OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa B OOMUN MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—[l)le JelCcTBUA

Camoopranmszanms:

® BBISIBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOIIUX IS perieHUs (PU3NIeCKHX
3HAHUM;

® OPHUEHTHPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHATUS PElIEHUN (MHIUBUIYAIBHOE, IPUHATHE PEIICHUS
B IpyMIe, MPUHITHE PEIICHUH TPYIIOoi);

® CaMOCTOSITEIIBHO COCTaBJIATh AJITOPUTM pelicHUs (U3MUECKOW 3aJayd WU IUIaHAa HMCCIICIOBAaHUS C
y4€TOM HUMEIOIINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IpeaaraeMble
BAPUAHTHI PEILICHUN;

e JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

® J1aBaTh aJI€KBATHYIO OLIEHKY CUTYalluH U MpeaJiarath IiaH e€ U3MEHEHUs;

® OOBACHATH NPUYMHBI JOCTHXKEHHUS (HEAOCTHXKEHMs) pe3yibTaToOB JESITEIbHOCTH, [aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

® BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTH (B TOM YMCJI€ B XOJ BBIOJHEHUS (PU3NYECKOTO MCCIIET0BAHUS
WM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, N3MEHUBIINXCS CUTYalMil, yCTAHOBJIEHHBIX OLINOOK,
BO3HHUKILINX TPYIHOCTEH;

® OILIEHHUBATh COOTBETCTBUE PE3YNIbTAaTa LEIU U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJI€ CIopa WK JUCKYCCUM HAa HAYYHYIO TEMY, TIOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTrOro.
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HNPEAMETHBIE PE3YJIBTATbBI

K xoH1y 00ydeHust B 7 Kjacce IpeIMETHbIE Pe3y/IbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCA YMEHUM:

v/ HCIIOJIb30BaTh MOHSATHS: (PU3MUYECKHE U XUMUYECKUE ABJICHUS, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €AMHUILBI (U3MUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUS BEILECTBa
(TBEpHOE, KHIKOE, razoo0pazHOE), MEXaHMUYECKOE MIBMKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
IPSIMOJIMHEIHOE), TPAaeKTOpus, paBHOAECHCTBYOWAs cwil, AegopManus (ymnpyras, IacTudeckas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IbI;

v/ YBEpPEHHO pa3nuyaTh siBieHHs (Iuddysus, TEMIOBOE ABIKCHHE YAaCTHIl BEIIECTBA, PABHOMEPHOE
JBM)KEHUE, HEPaBHOMEPHOE JIBU)KEHHE, MHEPILIHS, B3aUMOAEHCTBHE T, paBHOBECUE TBEPABIX TEI C
3aKpeIUIEHHON OCBhIO BpAllleHUs, Nepeaaya JaBjieHUs TBEPIBIMU TEJIaMH, KUAKOCTSIMHM U ra3ami,
aTMoc(epHOe JAaBICHHE; [IJIaBaHUE TeJl, IPEBPAILEHUS MEXaHUUECKOW SHEpruy) MO ONMHUCAHUIO HUX
XapaKTepHBIX CBOMCTB W HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE;

v/ pacrio3HaBaTh HPOSBJIEHUE U3YYECHHBIX (PU3HUECKUX SIBIICHUN B OKPYXKAIOIIEeM MupeE (B TOM YHCIIE
¢dusnveckue sSBICHUS B NPUPOAC: MPUMEPHI IBMKCHHUS C PA3IUYHBIMH CKOPOCTSIMH B JKMBOH U
HEXHUBOW IMPHUPOAE, NCHCTBUE CHUJI TSHKECTU, TPEHHUS, YIPYTrOCTU B IMPUPOJIE U TEXHHKE, BIMSHUE
aTMoc(epHOro JaBJIeHUs Ha )KUBOW OpraHu3M, IUIaBaHUEPHIO, pbluar B TeJEe 4YEJIOBEKa), IpHU
9TOM [EPEeBOAUTh IMPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIIEISATH CYIIECTBEHHbBIE CBOMCTBA
(mpu3HaKy) HU3NIECKUX SIBICHUIA;

v/ ONHUCHIBATh U3YYCHHBIE CBOMCTBA TENl M (DM3MUECKUE SIBIICHUS, UCIIONB3Ys (PU3NUECKUE BEIMIUHBI
(mMacca, 00BbEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CPEIHAS CKOPOCThb, CHJIa YIPYTOCTH, CHJA
TSOKECTH, BEC Tella, CUIa TPEHUs, JaBJIEHUE TBEPAOro Tela, AABIEHHE CTOJI0a KHMIKOCTH,
BBITAJIKUBAIOIIAsl CHJIA, MEXaHW4yeckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KOA(Q(QHUIMEHT MOJIE3HOTO JIEHCTBUS MEXaHW3MOB, KUHETHYECKas U MOTEHLUANbHas SHEPrus), MpH
OIMCaHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIT CMBICT UCIIONIb3YEMBIX BETMUMH, UX 0003HAYCHUS U
eIMHUIBl (U3NYECKUX BEJIWYMH, HaXOAUTh (OPMYIbI, CBS3BIBAIOLIME JIAHHYIO (DU3HUYECKYIO
BEIMYUHY C JPYIMMH BEIMYMHAMM, CTPOMTH I'paUMKH H3YUYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYNH;

v/ XapakTepu30BaTh CBOMCTBA Tel, (GU3UUECKUE SIBJICHUS U MPOILECCHI, HCTIOIb3Ys MPABHIIA CIOKEHUS
cuil (BOJIb OJHOM MpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBECHS
pblyara (6J10Ka), «30JI0TOE MPABHIIO» MEXAaHUKH, 3aKOH COXPAHEHUS] MEXaHWYECKOM SHEpruu, Impu
3TOM J1aBaTh CJIOBECHYIO (POPMYTHMPOBKY3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

v/ CTPOUTH TPOCThIe (PU3MUECKUE MOJIEITH PEalbHBIX 00BEKTOB, POIECCOB U SIBJICHUH, BHIICIATH TPH
3TOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBONCTBA OOBEKTOB, MPOLECCOB, SIBICHUN, MPUMEHSThH
¢buznueckre MoJienu Juist 00bSICHEHNs (PU3MUECKUX MPOLIECCOB U peUIeHHs yueOHbIX 3a/1a4;

v O0BACHATH (DU3MUYECKUE SBICHMS, MPOIECCHI W CBOMCTBA TeJ, B TOM YHCJIEB KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, U pelaTh KayeCTBEHHbIE 3a/Ja4ul, B TOM YHCIIe
TpeOyIolIe YUCIEHHOTO OIEHUBAHUS XapaKTEPHbIX 3HAUCHUN (U3NUYECKUX BEIUYMH, NPH STOM
BBIOMpATh aJIeKBaTHYIO (U3NYECKYI0O MOJENb, BBIABIATH IPUUYMHHO-CIECICTBEHHBIE CBS3H U
BBICTPAUBaTh JIOTUYECKYIO IIETIOYKY PACCYXJACHUN C OMOpPOM Ha M3y4yeHHbIE CBOMCTBA (PU3MUECKHUX
SIBJIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

v’ pemats pacyéTHble 3amaud (B 2-3 JAeiCTBHS) MO W3yv4aeMbIM TeMaM Kypca (pHU3HKH, BHIOHpast
aJIeKBaTHYI0 (U3MYECKYI0 MOJENb, C HCIIOJIb30BAHUEM 3aKOHOB M (OPMyJ, CBS3BIBAIOLIUX
(Gu3nyecKkre BEITUYMHBI, 3alUChIBATH KPATKOE YCIOBHE M PAa3BEPHYTOE PELICHUE 3a/la4H, BBIABIIATH
HE/IOCTAIONIMEe WM M30bITOUHBIE JaHHbIC, OOOCHOBBIBATH BHIOOp METOJA PpEIICHUs 3aJaud,
UCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJUTH MaTeMaTHYeCKHe NpeoOpa3oBaHUS M PaCuUEThl,
OLIEHUBATh PEATUCTHYHOCTh IOJYYEHHOTO 3HAYEHUs (U3MYECKOW BEIMYMHBI WU ONPEICATH
pa3MepHOCTh (PU3NUECKOM BETMUNHBI, TOTYYEHHON MPU PELICHUH 3aJ1auH;
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v/ pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTH IPH TOMOLIM (U3MYECKUX METOAOB, H
npemiaraTh OPUEHTHUPOBOYHBIA CHOCOO peUIeHHs, B OINUCAHWHM WCCIICJOBAHUS PACIO3HABATh
MIPOBEPSIEMOE MPEATOIOKECHHE (THIIOTE3Y), MHTEPIPETHUPOBATH TOTYICHHBINA PE3yIbTAaT;

v/ IIPOBOJMTHL OIBITHl 110 HAOIIOAEHHIO (U3MYECKUX SBICHUM WIM (DU3UYECKUX CBOMCTB Tel
(muddy3usi, TerIoOBOe pacUIMpEeHHUE Ta30B, SIBICHUE WHEPIHH, W3MEHEHHE CKOPOCTH TIpH
B3aMMOJICHCTBUM TeJ, IMepenada JaBICHHUS IJKUIAKOCTBIO M Ta30M, MPOSBICHUE JCUCTBUS
aTMOC(EpHOTO JIaBJICHHS, JCHCTBHE NPOCTHIX MEXaHW3MOB): (OPMYJIMPOBAThH IMPEIIOIOKCHHUE
(rumoTe3y) O BO3MOXHBIX pe3yJbTaTax HaONIOJCHUH, CAMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOT0 HaOOpa 000pyMOBaHKS U (POPMYITHUPOBATH BHIBO/IBI;

v’ IIPOBOJMTH TIPSIMbIE M KOCBEHHbBIE M3MEpEHHs (PU3UUECKUX BEIUYUH (PACCTOSHHE, POMEKYTOK
BpEMEHH, Macca Tella, 00bEM Telna, cuia, TeMIleparypa, IUIOTHOCTh KHJIKOCTH M TBEPIOTO Tena,
CWJla TPCHHS CKOJBKCHHUS, JABICHUE BO3JyXa, BHITAJIKHBAMOMIAS CHUJIa, JCUCTBYIONIAas Ha
MOTPYXEHHOE B KHMIKOCTh TeN0, KOI(DMUIIMEHT MOJIE3HOTO JCUCTBUS TPOCTHIX MEXaHU3MOB) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U IHU(POBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOP METOJa U3MEpPEHUS,
(buKcUpoOBaTh IMOKa3aHUS TMPUOOPOB, HAXOJIUTH 3HAUYCHUEC HM3MEPSAEMON BEIMYMHBI C TOMOIIBIO
yCPEIHEHHsI Pe3yJIbTaTOB CEPUU H3MEPEHHI U OIICHUBATH TIOTPEIIHOCTh H3MECPEHHIA;

v/ IIPOBOJMTHL HECIIOKHBIE DKCIIEPUMEHTANILHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKHMX BEIMYUH
(3aBUCUMOCTH ITyTH PABHOMEPHO IBMXKYIIETOCS Tella OT BPEMEHH JABWKCHHSI TeJa, CHIIBI TPEHUS
CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOTO JaBJICHUS, KadecTBa OOpaOOTKH IOBEPXHOCTCH Tel U
HE3aBHCHMOCTH CHJIBI TPSHHS OT TUIOMIAIA CONIPUKOCHOBEHUS TEJ, CHIIBI YIIPYTOCTH OT YAJIMHEHUS
MPYXXUHBI, BBITAJKABAMOIICH CHJIBI OT 00BEMa MOTPYKEHHOW 4YACTH Tella M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT IIYOMHBI, HA KOTOPYIO IMOTPYKCHO TEIIO,
YCIIOBUU TUTABAaHUSI TeJl, YCJIOBHH paBHOBECHS pbluara M OJIOKOB): COBMECTHO C YYHTEJIEM
(dbopMyIHpOBATH 33/a4y U THUIOTE3y MCCIEIOBAHHS, CAMOCTOSTENFHO TUIAHUPOBATh HCCIIEOBAHHE,
CaMOCTOSITEITLHO coompaThb IKCIIEPUMEHTATBHYIO YCTaHOBKY C HCIIOJb30BaHUEM
WHCTPYKIIAHU, TIPEJICTABIISTH TOTYyYSHHBIC 3aBUCUMOCTH (DH3MYECKHX BEIMUYUH B BHJE TaOJUIl H
rpaduKoOB, OICHUBATh TOTPENTHOCTH, AEJATh BBIBOJIBI ITO PE3YJIbTATaM HCCIICIOBAHNS;

v/ coOM0aaTh MpaBuiia TEXHUKU 0€30IIaCHOrO TPyaa Ipu paboTe ¢ 1a60paToOpHBEIM 000PYI0BAHHUEM;

v/ yKasplBaTh NPUHIMUIBI JEUCTBUSA TPHOOPOB M TEXHUYECKMX YCTPOMCTB: BECHl, TEPMOMETD,
JTUHAMOMETp, COOOIIAOIINECS COCYMABI, 0apoMeTp, phldyar, MOJIBHKHBIA M HETOJIBMKHBIA OJIOK,
HAKJIOHHAS MJIOCKOCTh;

v/ XapakTepu30BaTh INPHHIMILI JEHCTBUSA HU3yYEHHBIX NPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTUIECKHX TPOIIECCOB C OTIOPON Ha WX OMHUCAHMS (B TOM YHCIIC: IMOIIIAITHAKH, YCTPOHCTBO
BOJIONIPOBO/IA, THUAPABIUYECKHN Tpecc, CHU(POH, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC,
apeoMeTp), UCIIONB3ys 3HAHUS O CBOMCTBAX (PM3UYECKHUX SBICHUN M HEOOXOaUMbIe (U3UUYECKUE
3aKOHBI 1 3aKOHOMEPHOCTH;

v HCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKH HW3y4YEHHBIX TEXHMYECKUX YCTPOMCTB,
M3MEPHUTEIIBHBIX PUOOPOB W TEXHOJOTHYECKUX IPOIECCOB MPH PEHICHUH YIeOHO-MPAKTHICCKUX
3azay;

v IPUBOIUTH TPUMEPH (HAXOAUTh HMH(POPMAIMIO O IMPHUMEPaxX) MPAKTHYECKOTO HMCIOIb30BAHMS
(U3MYECKNX 3HAHWH B MTOBCEJHEBHOMN XU3HU IS 0OCCIIeUeHUsT OS30IMaCHOCTH TIPH OOpAaIeHUH C
npuOOpaMH W TEXHHYECKUMH YCTPOWCTBAMHU COXPAHCHHS 3JI0POBBS M COOJIOJICHUS HOPM
HKOJIOTHYECKOTO TOBEJICHHS B OKpY Karolencpese;

v/ OCYIIECTBJIATH  OTOOP MCTOYHHMKOB HWH(OpMAIMu (DU3MYECKOrO cojepkanus B MIHTepHETE,
CaMOCTOSITeTTFHO (DOPMYJIUPYST TTOMCKOBBIA 3alpoc, HAa OCHOBE HMECIOIIMXCS 3HAHUN W ITyTEéM
CpPaBHEHHUS Pa3IMYHBIX HUCTOYHUKOB BBIICTSATH MHPOPMAIUIO, KOTOpas SBISETCS MPOTHBOPESUHBON
WJIM MOXKET OBITh HEJJOCTOBEPHOM;

v/ HCIOJIb30BATh TPH BBITOJHEHUH YUEOHBIX 3aaHHi HAYYHO-MOMYJISIPHYIOJIUTEPATYPY (HHU3UUECKOTO
CONIEp’KaHusl, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaieTh NpuéMamu
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KOHCIIEKTUPOBAHHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMU U3 OJJHOW 3HAKOBON CHUCTEMBI B IPYTYIO;

v’ co3maBaTh COOCTBEHHBIE KpaTKHE MACHMEHHBIC W YCTHBIE COOOIIEHHs HAa OCHOBE 2—3 UCTOYHHUKOB
nHpopManuy (U3NIECKOro COJACp)KaHUS, B TOM 4HCie MyONIMYHO AeNaTh KpaTKhe COOOILIEHUS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX UCCIEOBAHUM, MpPU OSTOM TPAMOTHO HCIOJB30BaTh
M3Y4YCHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKH, CONPOBOXK/IATh BBICTYINIEHUE IPE3CHTALIUEH;

v/ Ip¥ BBHINOJHEHMH Y4YEOHBIX IPOEKTOB M UCCIIEAOBAHHMM paclpeneisTh OOS3aHHOCTU B TPYIIIE B
COOTBETCTBHUH C TIOCTAaBJICHHBIMU 3a/1a4aMH, CICAUTH 32 BBHIIIOJHEHUEM IUIaHA ICHCTBHM, aJeKBaTHO
OLICHUBATh COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIHX.

K koH1y 00yueHust B 8 kiacce npeIMeTHbIE pe3yiIbTaThl Ha YIIyOJI€HHOM YPOBHE JIOJKHBI OTpa)<aTb

C(OPMHUPOBAHHOCTD y O0YHAIOIUXCA YMEHUH:

v WCHOJIB30BaTh MOHATHs (Macca W pa3sMepbl MOJEKYJ, TEIUIOBOE JBIKEHHE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSHHUSI BEIIECTBA, KPUCTAJUIMYECKHE M aMop(HBIC Tela, HACHIILEHHBIA |
HEHaCBILICHHBIN Map, CIIOCOObl M3MEHEHUsl BHYTPEHHEW SHEPruu, JIEMEHTApHBIN 3JEKTPUUECKUN
3apsf, TPOBOJHUKH, IOJYINPOBOJHUKH, JHUAJIEKTPUKH, MCTOYHHUKHM IIOCTOSIHHOTO  TOKa,
AJIEKTPUYECKOE M MAarHUTHOE TOJsI, ONTUYECKas CHUCTEMa) M CHUMBOJHMYECKUH S3BIK (DU3UKU TIPU
pelIeHnr y4yeOHbIX U IPAKTUUECKUX 3a/1ay;

v\ yYBEpEHHO pa3iuuarh sBJIEHHsA (TEIUIOBOE pacmmpeHue (CxKaTue), TEIIOBOE PpaBHOBECHE,
IIOBEPXHOCTHOE HATS)KEHUE, CMadyMBaHHUE, KalWUISPHbIE SIBICHUS, HCHApEHUE, KOHJEHcalus,
IUIaBJIEHUE, KPUCTAJIIM3alUsl, KUIIEHHE, CIIOCO0B! TerIonepeiayu (TemIonpoBOIHOCTb, KOHBEKIIUS,
U3Iy4YEeHUE), TEIUIOBble TIOTepH, 3JEKTpU3alus Tel, B3auMOJEHCTBHE 3apsioB, JleicTBUS
JIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJEHCTBUE MAarHuTOB, JEHCTBME MarHUTHOIO
MOJIi HA MPOBOJHUK C TOKOM) IO ONHMCAHUIO UX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

v/ pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MUYECKHUX SBICHHUI B OKPYXAOIIEM MHpE (B TOM YHCIE
¢du3nyeckue ABICHUS B IPUPOJIE: MOBEPXHOCTHBIE U KaUJUISPHBIE SIBJICHUSAB IPUPOJIE, KPUCTAIIIBI B
npupoje, usnydenue CosHia, 3aMep3aHue BoJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa,
UHEes, CHera, JSJEKTpUYECKHE SBIEHUS B arMocdepe, IMEKTPHUUECTBO HKHMBBIX OPraHHU3MOB,
MarHuTHOe TMosie 3emiid, Jpeid TMOoJII0COB, POJb MAarHUTHOTO MOJIA JUIs KU3HM Ha 3emJe,
NOJIIPHOE CUSIHME), NPU 3TOM NEPEeBOJUTH IPAKTHYECKYIO 337ayy B Y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUBNYECKUX SBJICHUM;

v ONKCHIBATh W3yYEHHBIE CBOMCTBA TeJ U (PU3MUECKHE SBJIECHUS, UCTIOIb3Ysl (DH3MUECCKUAE BETUUMHBI
(Temrieparypa, BHYTPEHHSSI SHEPrus, KOJIMUECTBO TEIJIOThI, paboTa rasa, y/ieiabHas TEIIOEMKOCTb
BELIECTBA, yJeJbHAasl TEIUIOTa IUIaBJIEHUs, y/leJIbHas TEIIoTa napoodpa3oBaHus, yeabHas TEIioTa
CrOpaHHs TOIUIMBA, KO3(PPUIMEHT TIOJEe3HOr0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAs
BJIQXKHOCTh BO3JlyXa, OJJIEKTPUYECKUN 3apsl, CHIa TOKa, DJIEKTPUUECKOe HalpshKEeHUE,
conpoTuBieHUE MpoBogHKMKa, IJIC B LeNM TMOCTOSHHOTO TOKa, JJIEKTPUYECKOE YACIbHOE
COIPOTHBIIEHUE BEIECTBA, pad0OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA), MPHU ONMMCAHUU MPABUILHO
TPaKTOBaTh (GU3NYECKUIN CMBICI UCIOIb3YEMbIX BEINYMH, UX 0003HAUEHUS UEAUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYUHAMU, CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

v/ XapaKTepH30BaTh CBOMCTBa Tel, (U3UYCCKUE SIBICHUS W TPOIECCHI, HCIOIb3Ys OCHOBHBIE
MIOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM CTPOEHMS BEIIECTBA, YPAaBHEHHUE TEIUIOBOTO
OanaHca, 3aKOH COXpaHEHHUS SJIEKTPUYECKOTrOo 3apsjia, 3akoH KyrnoHa, MPUHIUN CyNepro3uIuu
AJIEKTPUUECKUX MoJieH, 3akoH OMa i yuacTka 1enu, npasumia Kupxroda, 3akon Oma i MOIHON
nenu, 3akoH JDxoyns-JIeHIa, 3aKOH COXpaHEHHWsS JHEPIMM, MPU 3TOM paA3JINYaTh CIOBECHYIO
(hopMyYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKEHHE;

v/ CTpOUTH MPOCTBIC (PUIHYECKHE MOJCITU PEATbHBIX 0OBEKTOB, MPOIECCOB U SABICHUM, BBIICISTE IPH
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3TOM CYIIECTBEHHbIE M BTOPOCTENICHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SBICHUN, MPUMEHSTH
¢buznveckne MoJenu JUIst 00BsICHEHUS (PU3NIECKUX MPOLIECCOB M peIIeHHUs y4eOHBIX 3a/1a4;
OOBSICHATh (DPU3WYECKHE SBICHHS, MPOIECCHl M CBOMCTBA TelI, B TOM YHCIE HB KOHTEKCTE
CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pelaTh Ka4yeCTBEHHbBIE 33/1a4H, B TOM YHUCIIE
TpeOYIOUINE YHUCICHHOTO OLIEHUBAHMS XapaKTEPHBIX 3HAYEHUH (DU3NYECKUX BEIUYMH, TPU ITOM
BBIOMpPATh a/JE€KBATHYIO (DU3UYECKYI0O MOJIENb, BBIABIATH IPUYMHHO-CIEJCTBEHHBIC CBSI3M U
BBICTPAMUBATh JIOTHYECKYIO LIETIOUKY PACCYKICHUH C ONMOPOIl Ha U3y4YEHHbIE CBOMCTBA (PU3NYECKUX
SBJICHUH, (U3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peulath pacy€THbIe 3a1a4u (C onopoil Ha 2—3 ypaBHEHHs) 110 M3y4aeMbIM TEMaM Kypca
¢bu3uku, BeIOMpas aleKBaTHYIO (DU3MUYECKYIO MOJIeNb, C MCIIOJIb30BAaHMEM 3aKOHOB M (opmyi,
CBSI3bIBAIOIIMX (DU3NYECKHUE BEIMYMHBI, 3allUChIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE
3aJaud, BBIABJIATH HEJIOCTAIOIIME MM M30bITOYHBIE JaHHBIE, OOOCHOBBIBaTH BBIOOp MeTOnA
peleHus 3a/1a41, UCI0JIb30BaTh CIIPAaBOYHbIE JAHHBIE, IPUMEHATh METO/Ibl aHAJIN3a Pa3MEpHOCTEH,
UCNOJNb30BaTh  Ipaduyeckue  MeTOAbl  pelleHus  3ahad, IMPOBOAUTH  MaTeMaTUYECKHE
peoOpa3oBaHusl U Pacy€Tbl, OLEHUBATh PEATUCTUYHOCTh IOJIYYEHHOrO 3HAYeHHs (PU3NUECKON
BEIMYMHBI M OIpPEICNIATh PAa3MEPHOCTh (U3MYECKOM BETUYMHBI, MOJYYEHHOH NpU pelIeHUU
3aJauu;

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXXHO pEIIUTh MPU HOMOLIM (PU3UYECKUX METOJOB, U
Ipe/ylaraTh OpPUEHTUPOBOYHBIM CHOCOO pelleHHs, B OINUCAHWU HCCIIEAOBAaHMUS PACIO3HaBaTh
MIPOBEPSEMOE MPEIOI0KEHNE (THITOTE3Y), HHTEPIPETUPOBATH MMOJIy4YECHHBIN pE3yIbTar;

NPOBOJIUTH OMBITH 10 HAOMIONCHUIO (U3MYECKUX SBICHUHA WIA (PU3NYECKUX CBOWCTB Tell
(KanmMJUTApHBIE SIBICHUS, 3aBHCUMOCTD JaBJICHHS BO3yXa OT ero 00bEMa U TeMIepaTyphl, CKOPOCTH
mporiecca OCThIBaHUSl (HArpeBaHUs) NPH HU3JIYYCHHH OT IIBETa H3IIydarole (MOTrIoaromieil)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJIBI OT TEMITEPATYPBIKUIKOCTH W TUIOMIAIN €€ MOBEPXHOCTH,
QNIEKTPHU3AMA TeNl W B3aUMOCHCTBUE JIIEKTPHUECKUX 3apsAI0B, B3aUMOCHCTBUE IMOCTOSHHBIX
MarHUTOB, BU3yaJH3alls MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB, NEHCTBUS MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa, CBOWCTBA AJIEKTPOJBHUTATEINSI TOCTOSHHOTO
TOKa): (OPMYITHPOBATH TPOBEPSIEMOE MPEANOIOKEHNE (THIIOTE3Y) O BO3MOXHBIX pPE3yJIbTaTax
HaOJIIO/IEHNH, CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 00OpynOBaHUS,
OIMCHIBATh X0/ OTTbITa M ()OPMYITHPOBATH BBIBOJIBL;

IIPOBOJIUTH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYMH (TeMIlepaTypa, OTHOCUTENIbHAsS
BJIQKHOCTh BO3/yXa, CHJIa TOKa, HAIIPsDKEHHE, yJleNNbHas TeINIOEMKOCTh BEIIECTBA, CONPOTUBIICHUE
IIPOBOJIHUKA, paboTa M MOUIHOCTh 3JEKTPUYECKOTO TOKA) C HCIOJb30BAHMEM AaHAJOIOBBIX U
nUGpPOBBIX MPHUOOPOB, OOOCHOBHIBATH BBIOOP MeTOJa HW3MEPEHHUs, (PUKCHPOBATH IOKA3aHUS
npuOOpOB, HAXOMUTh 3HAYCHHE H3MEPSIEMOM BEJIHMYMHBI C TOMOIIbIO YCPETHEHHS pPe3yJbTaToB
CepUM U3MEPEHU U OLIEHUBAThH MOTPEIIHOCTh U3MEPEHUI];

NPOBOJUTH  HKCHEPUMEHTAIbHbIE  UCCICAOBaHHS  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH
(3aBUCHMOCTb JaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHMs WM OXJIAXICHUS, UCCIIEIOBaHUE
SBJICHUSI TEIUIOOOMEHA NPU CMEIIMBAaHUU XOJIOAHOM U ropstueil BoJibl, 3aBUCUMOCTb COITPOTHBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOMIAJX IIONEPEYHOr0 CEYEHHUS M YAEIBHOIO COINPOTHBIICHUS
BEIIECTBA IPOBOJHMKA, CHJIBI TOKa, NMPOTEKAIOUIEr0 Yepe3 IMPOBOAHMUK, OT HANpPsDKEHUS Ha
MIPOBOJTHUKE, WCCIIEIOBAaHHUE ITOCIIEAOBATEILHOTO u napajuIebHOTO COCIMHEHUI
MIPOBOJTHUKOB): COBMECTHO C y4YHTeleM (OPMYIHPOBATH 3a/lady W TUIOTE3y HCCIIEIOBAHMS,
CaMOCTOSITENTFHO TUIAHWPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIHHO COOMpATh JKCIEPHUMEHTAIBHYIO
YCTaHOBKY C MCITOJIb30BaHUEM WHCTPYKIIUHU, IPECTABISTH IMOydeHHBIE 3aBUCUMOCTH (DPU3HUYECKIX
BEJIMYMH B BHJIE TaOIMIl U TPaQUKOB, OLIEHUBATh MOIPEIIHOCTH, J1€1aTh BBIBOBI IO Pe3ylbTaTaM
HCCIIEIOBaHMS;

coOro1aTh nMpaBuiia 0€30MacHOTO TpyAa IpH paboTe ¢ Ja00paTOPHBIM 000PYIOBAaHHUEM;
XapaKTepu30BaTh NPUHIUNBI JIEHCTBUA HM3YyYCHHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB H
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TEXHOJIOTMYECKUX IPOLECCOB C OMOpPOM HAa MX ONHUCaHWsS (B TOM YHCIE: CHUCTEMa OTOIUICHMS
JIOMOB, THUTPOMETp, IlapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYUK 3IEKTPUUYECKOU
SHEPIUH, 3JICKTPOOCBETUTENbHBIE NPUOOPH], HarpeBaTelbHbIE 3JIEKTPOIPHOOPHl  (TPHUMEpHI),
NPEJOXPAaHUTEN U UX NPUMEHEHHE B OBITY M TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHHUTOB,
AJEKTPOMAarHuTOB, AJIEKTPOABUIaTENb IIOCTOSHHOTO TOKA), MCIOJIb3Ysl 3HAHMS O CBOMICTBax
(bu3NYeCKUX SIBICHUH, HE00X0AUMBIEC (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

v/ pacrosHaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTEIbHBIC MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTelb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl AJIEKTPUUECKUX LeEned ¢
[OCJIeI0BATEIbHBIM U NapaJlJIeNIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAaYEeHUs
JIEMEHTOB 3JIEKTPUYECKHUX IIeNel, UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YE€HHBIX
TEXHUYECKHUX YCTPOMCTB, M3MEPUTENIBHBIX IPUOOPOB U TEXHOJOTHYECKUX MPOLIECCOB IIPU PELLICHUH
y4eOHO- IPAKTUYECKHX 3a/1a4;

v\ TNpUBOJMTH TPHMEPhl (HAXOAUTH HH(POPMAIMIO O MPUMEpax) MPAKTHIECKOTO HCIOIB30BAHUS
(¢u3nYecKux 3HAHUM B MOBCEJIHEBHOW KU3HU I o0ecrneyeHHs: 0e30IacHOCTU MPU 0OpalleHUH ¢
npubopaMM W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 370pPOBbS U COOJIOAEHHS HOPM
9KOJIOTHUYECKOI0 IOBECHUS B OKPYKaIOILEHCPEIE;

v/ OCYWIECTBJIATh MOUCK WH(POpMAuK (HU3MUIECKOTO cojepkanus B HHTEpHETE, CaMOCTOSTEIHLHO
(bopMyIHpys MOMCKOBBIN 3aIIPOC, HA OCHOBE MMEIOMIMXCS 3HAHUN M CPABHEHHSI TOTIOJIHUTEIBHBIX
WCTOYHHUKOB BBIIENATh WH(POPMALNIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON HIM MOXKET OBITh
HEJI0CTOBEPHOI;

v’ WCHOJIB30BATh TPU BBITIOJHEHUH YYEOHBIX 33/IaHUI HAYYHO-TIOMY/SIPHYIOJIUTEPATYPY PU3UUECKOTO
COJIep’KaHusl, CIPAaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, Biaaerb npuémMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBON CHUCTEMBI B IpYTYIO;

v’ co3/1aBaTh COOCTBEHHBIE MMUCHMEHHBIE U KPATKHE YCTHBIE COOOMIECHHUs, 0000Imas HHPOPMAIHIO 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOr0 COJEp’KaHUs, B TOM 4YHCIIE€ MYyOJIMYHO MPEACTaBIAThH
pe3yNbTaThl MPOEKTHOW UJTU UCCIIEIOBATENbCKOM ACSITEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTAIUEH;

v\ TIpH BBINOJHEHUH YYeOHBIX MPOEKTOB M HCCICIOBAHHN (PU3MYECKHX MPOIECCOB pPACIpPEIeIIsTh
0053aHHOCTH B TpYNIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/layaMH, CJIEIUTh 3a BBINOJIHEHHEM
IUIaHa JIeHCTBMH UM KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIIGHWBaTh COOCTBEHHBI BKJIAJ B
JeSTeIbHOCTh I'PYIIIbI, BBICTPauBaTh KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, MPOSBIISLS TOTOBHOCTD
paspematb KOH(YIUKTHI.

K xoHiy oOydenust B 9 kiacce mpeaIMeTHbIE pe3yIbTaThl Ha YIIIyOJE€HHOM YPOBHE JIOJDKHBI OTpa)xaTb

c(OPMHUPOBAHHOCTH Yy O0YJAIOIUXCA YMEHUH:

v HUCHONB30BAaTh TOHATUS (CHCTEMa OTCYéTa, OTHOCHUTEILHOCTh MEXaHHYECKOTO JIBIIKECHHS,
HEBECOMOCTh U TMEPEerpy3Kd, UEHTP TSKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, HMH(Pa3BYyK H
yIBTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE HM3JIy4YEHHE, IIKala 3JEKTPOMAarHUTHBIX
BOJIH, UICTOUHUKHU CBETa, OJIM30PYKOCTh M JaTbHO30PKOCTb, CIIEKTPbI HCITyCKaHUS W TOTJIOIIEHHUS,
anpda-, Oera- W raMMa-u3Iy4yeHHUs, W3O0TOMNbI, SAJEpPHAs U TEepPMOsIepHas SHEpreTHKa) u
CHUMBOJIMYECKHH S3bIK (PU3UKU MPU PEHICHUN YUeOHBIX U MPAKTUUYECKUX 3a]a4;

v yBEpEHHO pa3jnyaTh SBJICHUs (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJUHENHOE JBUIKEHUE,
PaBHOYCKOpDEHHOE TMpSMOJIMHEHHOE JIBI)KEHHE, CBOOOJAHOE TaJeHue Tell, JABIKEHUE IO
OKPY’KHOCTH, B3aMMOJICHCTBHE TeEJI, PAaBHOBECHE MATE€pPUAIbHOM TOYKH, PEAKTUBHOE IBUKEHUE,
HEBECOMOCTh, KojeOaTenpbHOE JBWKEHHE (TapMOHMYECKHE, 3aTyXarolllie, BBIHYXJICHHBIC
KonebaHus), pE30HAHC, BOJHOBOE [BW)KEHHE (pacHpoOCTpaHEHHWE U  OTpakKeHUE 3BYKa,
uHTephepeHsT W IUQpakUus BOJH), MPSIMOJMHEHHOE pacpoCTpaHEHHE, OTpPaKEHUE U
MIPEJIOMJICHUE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3jioKeHUE OeNoro cBera B CIIEKTP U
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CIIO)KEHHE CIIEKTPaJbHBIX L[BETOB, €CTECTBEHHAsl PaJAMOAKTHBHOCTh, BOSHUKHOBEHHUE JIMHEWUATOIO
CIEKTpPa W3JIY4YEHMs]) IO OIMCAaHUI HX XapaKTepHbIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE W3YUYEHHBIX (DU3UYECKHUX SBICHHNA B OKPYKAIOLIeM MHUpE (B TOM YHCIE
¢usnveckue SBICHUS B MPHUPOJE: MPHJIUBBI U OTIUBBL, JABWXKeHHUE TU1aHeT CONHEYHOH CHUCTEMBI,
PEaKTUBHOE JIBUJKEHUE >KMBBIX OpPIaHHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSICEHUE,
celicMUYecKHe BOJIHBI, IIyHaMHM, 3X0, L[BETa TeJ, ONTUYECKUE SIBICHUS B MPUPOAE, ONOIOTHYECKOe
JeUCTBUE BHUAUMOIO, YIbTPAa(UOJIETOBOTO U PEHTICHOBCKOIO MH3JIyYEHHMH, €eCTECTBEHHBIN
paZMOAaKTUBHBIMN (POH, KOCMHUYECKUE JIy4d, PaAMOaKTUBHOE HU3JIy4YE€HUE MPUPOAHBIX MHUHEPAIOB
JeUCcTBUE PpaAMOAKTUBHBIX H3JIy4eHHH Ha OpraHu3M 4YeloBeKa), IpU 3TOM IE€PEBOAUTH
IIPAKTUYECKYIO 33ayy B Y4eOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKU) (PU3HUECKHX
SIBJICHHI;

OIMCHIBATh U3YyUEHHBIE CBOWCTBA TeNl U (PU3UYECKHE SIBICHUS, UCIOb3Ys (GU3NUYECKUE BEITMUUHbI
(cpenHsisi 1 MTHOBEHHAs! CKOPOCTb TeJa IIPU HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHUE, ITepeMelleHue
IIPY PaBHOYCKOPEHHOM IPSIMOJIMHENHOM [BUXEHHUH, YIJIOBas CKOPOCTb, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUe, Cujla TPEeHUs, CWila YIPYrocTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MajeHus, BeC
Teja, HEHTP TSKECTH TBEPJOTO TeNa, UMITYJIbC TeJa, UMITYJbC CUJIbl, MOMEHT CHJIbI, MEXaHUYECKas
paboTa W MOIIHOCTh, TOTCHIMAIbHAs SHEPrHs Teja, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH,
[IOTEHLIMAJIbHASL SHEPrusi CKaToOM MpPYXKHUHBbI, KUHETHUYECKAs HHEpPrus, IIOJIHAasg MeXaHW4yecKas
SHEprus, Nepuoj U yacToTa KojeOaHuM, NMepuoa MaTeMaTHUYECKOTO U IPYKMHHOIO MAasTHHUKOB,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, [I0KA3aTeJIb IIPEIIOMIICHUS CPEJIbI),
IpU OMNHCAHUM TNPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HAYCHHS M CIUHHIIBI (PU3NUECKUX BEIMYNH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3NYeCKyl0  BEJIWYUHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpaUKHU HM3YUYEHHBIX 3aBUCHUMOCTEN
(bUBUYECKUXBEITNYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUYECKUE SIBICHUS U MPOIECCHI, UCIIONIb3Yys 3aKOH COXPaHEHHUS
SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHMSI, MPUHIUI CYNEPHO3ULMH CUJI, TPUHIUI OTHOCUTEIBHOCTH
I'anunes, 3akoHpl HpIOTOHA, 3aKOH COXpaHEHMsI UMITYJbCa, TEOPEMY O KHHETHUYECKON SHEpPrHH,
3akoH I'yka, 3akoH bepHyIM, 3aKOHBI OTpaXXEHUs U IPETOMIIEHUS CBeTa, (POpMYIly TOHKOH JIMH3HI,
IUIAHETapHYI0 MOJIElb AaTOMa, HYKJIOHHYIO MOJEIb AaTOMHOIO $Jpa, 3aKOHBl COXpPaHEHMs
3apsA0BOIO0 M MAcCOBOTO 4YMCEN IpPH SACPHBIX pEaKUUsAX, IOPHU ITOM pas3iinyaTbh CIOBECHYIO
(opMyIMPOBKY 3aKOHA M €M0 MaTEMaTHYECKOE BBIPAXKEHUE;

CTPOUTH (PU3NYECKHE MOJIENIN PEaTbHbIX OOBEKTOB, MPOIECCOB M SBJIEHUH, BBIAEIATH IPU 3TOM
CYIIECTBEHHBIE M BTOPOCTENCHHbIE CBOWCTBA OOBEKTOB, IPOLIECCOB, SIBICHUH, NPUMEHATH
¢duznyeckre Moenu st 00BbsICHEHUS (PU3NUECKUX MPOLIECCOB U pelieHus y4eOHBIX 3a/1a4;
OOBSICHATh (DU3MYECKHE SIBJICHMSA, IMPOIECChl M CBOWCTBA Tel, B TOM YHCIEB KOHTEKCTE
CUTyalluil PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 33Ja4l, B TOM YHCIIE
TpeOyIolIe YUCIEHHOTO OIEHUBAHUS XapaKTEPHbIX 3HAUCHUN (U3NUYECKUX BEIUYMH, NPH STOM
BBIOMpATh aJIeKBaTHYIO (U3NYECKYI0O MOJENb, BBIABIATH NPUUYUHHO-CIEJICTBEHHBIE CBS3H U
BBICTPAMBAaTh JOTUYECKYIO IIEMOYKY PACCYKICHUM U3 2—3 m1aroB ¢ ONOPOM HA N3yYEHHBIE CBOMCTBA
(bu3nyecKux sBICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peniaTth pacu€THhIEC 3aJjaud M0 U3y4aeMbIM TeMaM Kypca (U3HKH, BEIOUpas aJIeKBaTHYIO
(bu3NyecKyr0 MOJEeNb, C HCIOIb30BAaHUEM 3aKOHOB U (OpPMYJ, CBS3bIBAIOIIMX (PHU3NYECKHE
BEJIMYMHBI, 3aliChiBaTh KpaTKOE YCIOBHE U Pa3BEPHYTOE peEIIeHHE 3a/ladd, BbISABIATh
HeJoCTaloue WIM H30bITOYHbIE JaHHble, OOOCHOBBIBATH BBHIOOP MeETO/Aa pEIIeHUs 3aJayH,
HCIIOJIb30BaTh CIIPABOYHBIC JAHHBIC, IIPUMEHATH METOABI aHAIM3a Pa3MEPHOCTEH, MCIOIb30BaTh
rpaguyecKkue METOAbI PELIeHUs 3a/1ad, MPOBOAUTH MAaTEeMAaTHYECKHUE MPeoOpa3oBaHUs U PacUETHI,
OLIEHUBATh PEAINCTUYHOCTh IOJYYEHHOTO 3HA4eHUs (U3MUECKOW BEIUYMHBI M ONPENEIATh
pa3MepHOCTh (PU3NUECKOM BETMUNHBI, TOTYYEHHOU MPU PELICHUH 3aJ1au;



22

pacno3HaBaTh MpPOOJEMBI, KOTOPBIE MOKHO pEIIUTh TMPH MOMOUIM (U3UYECKUX METOJO0B, H
npeuiaraTh OPUEHTUPOBOYHBIM CHOCOO pEIIeHHs, B OINWCAHWU HCCIEIOBAaHMS PACIO3HABATH
pOBEPSIEMOE TPEAINOJIOKEHUE (TUIOTE3y), OIICHUBATH NPABHIBHOCT TOPSIKA IPOBEICHHS
UCCJICIOBAaHMSI, HHTEPIPETUPOBATh NOJTYYSHHBIH PE3yJIbTaT;

NPOBOAMUTH ONBITHl 110 HAOMIOACHUIO (PU3MYECKUX SIBJICHUH WM (U3UYECKUX CBOMCTB Tel
(u3ydeHue BToporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHUsI SHEPTHH, 3aKOHACOXPAHEHHUS UMITYJIbCA,
JelCTBHE 3aKOHA BepHYIM M BO3HMKHOBEHHE NMOIBEMHOW CHIIBI KpbUIa, 3aBUCHMOCTh HMEpHOAA
KOJIeOaHMH MPYXHUHHOTO MasTHHKA OT MAacchl Ipy3a U >KECTKOCTH NPYKUHBI U HE3aBHCUMOCTH OT
aAMIUTUTYAbl MaJbIX KoJe0aHWil, MPSMOJIMHEHHOE pPAcIpOCTpaHEHHE CBETa, Pa3JIOKEHUE OeIoro
CBETa B CIIEKTp, M3y4YEHHE CBOWCTB M300paKCHUS B IUIOCKOM 3€pKajieé M CBOWMCTB M300pa’KeHHS
npeaMeTa B coOuparomeil JMH3e, HAaOMI0ICHHE CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB M3Iy4YEHUS):
(bopMyIHpOBaTh TMPOBEPSAEMOE MPEIIONIOKEHHE (THIOTE3y) O BO3MOXKHBIX —pPe3yJbTaTax
HaOJIOJICHNH, CaMOCTOSATENIFHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa 000pynOBaHWUS,
OITUCHIBATH XOJI ONBITa U (POPMYIUPOBATH BBIBOJIBL;

MPOBOJIUTh TIPU HEOOXOIMMOCTH CEpHUI0 MPSIMBIX HM3MEPEHHH, OIpenNeNss CpenHee 3HaYeHHE
U3MEpSeMOM BEIMYMHBI M ONpEAENAs IOTPEIIHOCTh PEe3yJbTaTOB MPSIMBIX H3MEPEHUH,
000CHOBBIBATh BBIOOP cr1oco0a u3MepeHus (M3MEPUTEILHOTO TPHOopa);

IPOBOANTH KOCBEHHBIE HM3MEPEHUS (U3UUECKHX BEIUYUH (CPEOHSS CKOPOCTh WYCKOPEHHE Tela
OpU  PaBHOYCKOPEHHOM [BIDKCHHH, YCKOPEHHE CBOOOJHOTO TaJeHUs, )KECTKOCTh IPYKHUHBI,
KO3 (UIIMEHT TpeHHsI CKOJBKEHHS, MeXaHHdueckas paboTa M MOIIHOCTh, YacTOTa W IEPUOJ
KOoJIe0aHWH MaTeMaTH4eCKOTO M NPYKMHHOTO MAasTHHKOB, (POKYCHOE pAacCTOSHHE coOMparomeit
TUH3BL M €€ ONTHYeCKash Ccuja, pPaJuOaKTUBHBIA ()OH) C UCIONB30BAaHHMEM AaHAJOTOBBIX U
U(GPOBBIX PUOOPOB:

00OCHOBBIBaTh BBEIOOPMETO/IAa U3MEPEHUS, INITAHUPOBATh HM3MEPEHHS, CaMOCTOSTETIBHO COOHMpaTh
IKCTIIEPUMEHTANbHYIO YCTaHOBKY, BBIYMCIIATH 3HAUCHHE BEJIMYMHBI M AHAIW3UPOBATH MOJyYCHHBIC
PE3yNIbTaThl, OLIEHUBAsS IOTPEITHOCTD PE3YJIbTATOB KOCBEHHBIX U3MEPCHUN;

NPOBOAUTH  IKCIIEPUMEHTAILHBIC UCCJICIOBAHMS 3aBUCUMOCTEH  (PU3MYIECKUX BEJINYMH
(3aBHCUMOCTB OyTH OT  BPEMCHHU IPU PaBHOYCKOPEHHOM JIBHDKCHUH ) oe3
HavaIbHOMN CKOpPOCTH, 3aBHCUMOCTb  CHJIBI TPEHHSI CKOJIbXEHHUS OT CHIIbI HOPMAJIbHOTO
JaBIICHUs], TIEproJia KoJIeOaHWii MaTeMaTHYECKOTO MasTHHUKA OT JJIMHBIHWUTH,OTpE/ICIICHIE
YCKOpEHUs CBOOOZHOTO  TaJCHHWs, HCCIIEJAOBAHWE HM3MEHEHHsS BEIMYMHBI M HalpaBICHUS
MHIyKIIMOHHOTO TOKA, 3aBHCUMOCTh YTJIa OTPa)KEHUs CBETAOT YIJjla MajJeHus, yria MpelIOMICHUs OT
yria TaJeHHus CBETOBOTO JIy4a, WCCIEIOBAaHUE TPEKOB: W3MEPEHHE OHEPIUM YacTUIBl 10
TOPMO3HOMY NyTH (110 (oTorpadusiM)): COBMECTHO C  yuuTeneM (opMyaupoBaTh 3ajauyy U
THIIOTE3y HCCIEIOBAHUS,CAMOCTOSTEIBHO TUIAHUPOBATh UCCIIeIOBaHMeE, CaMOCTOSITEITHHO
COOMpPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, MPEICTABIISATh MOJTYYCHHBIE 3aBUCHMOCTH (U3MUECKHX
BEJIMYMH B BUZE TAOJUIl ¥ IpaMKOB, OICHUBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJBI IO PE3yJIbTaTaM
UCCIIeIOBaHMS,;

coOmro1aTh MpaBuiia 0€30MacHOTO Tpyaa MpH paboTe ¢ Ja00paTOPHBIM 000PYIOBAaHUEM;
XapaKTepU30BaTh MPHUHIMIbBI JCHCTBUS M3YYEHHBIX MPHOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHAX IPOIECCOB C OMOPOH Ha WX OMHCAHUS (B TOM YHCIE: CHUJIOMETP, TaTYHKH
MOJIOKEHHSI, PACCTOSHUS W YCKOPEHHs, pakeTa, O3XOJIOT, OYKH, MEePUCKOI, QoToarmapar,
MHUKPOCKOTI, TEJIECKON, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3MMETp, Kamepa Buibcona),
UCIONIb3ysS 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUH W HEOOXOMUMbIe (pHU3HUYECKUE
3aKOHOMEPHOCTH, HCIIOJb30BaTh CXEMbl M CXEMATHYHbIC PUCYHKH H3yYCHHBIX TEXHHUYECKUX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB NPU pEIICHHH y4eOHO-
NPaKTHYECKUX 3a]la4, ONTUYECKUE CXEMBI Uil MOCTPOCHHSI M300paKEHHU B IIOCKOM 3€pKaje U
coOuparoIe JTHH3E;

NPUBOIUTH TPUMEPHl (HAXOAUTh WH(POPMAIMIO O TNPHMEPax) MPAKTHYECKOTO HCIOIb30BaHHS
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(u3MYECKUX 3HAHUHN B MOBCEIHEBHON XKU3HU IS 0OecreueHus] OE30MacHOCTH TPpH OOpaIleHUH C
npubopaMu W TEXHHYECKUMHU YCTPOWCTBAMHU COXPAHCHUS 3JI0POBbS H COOJIIOJCHHUS HOPM
HKOJIOTHYECKOT0 MOBEICHUS B OKpY KaroIIencpese;



OCYILECTBIIATh MOUCK HHPOpMAIMK (U3MUECKOTO cojaepkaHus B VIHTepHETe, caMOCTOSTEIbHO
(dbopMynupys TOWCKOBBIM 3alpoc, HAXOIUTh IYTH OINPEACICHUS TOCTOBEPHOCTH MOIy4ECHHOM
nH(OpMAIINY HA OCHOBE UMEIOIINXCSI 3HAHUHN U TOTIOJTHUTEILHBIX NICTOYHHKOB;

v HCIIOJB30BaTh NP BBHIIOJHEHUM YYeOHBIX 3aJaHMi HAYYHO-IOMYJIAPHYIO JIMTEPATYP (PU3UUECKOTO
colepKaHusi, CIOpaBOYHbIE Marepuaibl, pecypcbl cetu HWHTepHer, BlajeTh MNpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJJTHOW 3HAKOBOW CHCTEMEBI B IPYTYIO;

v’ co3gaBaTh COOCTBEHHBIE IIMCHbMEHHBIE W YCTHBIE COOOLIEHHS HA OCHOBE MH(POPMALUHK W3
HECKOJIbKUX HWCTOYHUKOB (PU3UYECCKOTO COJCPIKAHUS, WYOJIMYHO TPEICTABISITh PE3yIbTaThI
MIPOEKTHOM WJIM UCCIIEI0BATEIBCKON JAEATEILHOCTH MPHU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YyUEHHBIN
MOHSATUHHBIN anmapar u3y4aeMoro pasjeia (GU3HKHA U COMPOBOXKIATH BHICTYIJICHUE TPE3eHTaIlUeH
¢ y4€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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