[Tpunoxenue 1.

2.1.13. @enepanbHasa padouyas mnporpaMMa Mo Y4eOHOMY TMpeaMeTy
«Puzuka» (yriay0éHHbIN YyPOBEHB).

154.1.®enepanbHas paboyass mporpamMma o ydyeOHOMy mnpenMery «Dusukay
(yriyOnéHHblii ypoBeHb) (mpenMetHas oOnacTh «EcCTecTBEHHO-Hay4YHBIE MPEIMETHI)
(masee COOTBETCTBEHHO - Mporpamma 1o (usuke, GU3uKa) BKIIOYACT MOSCHUTEIbHYIO
3aMHCKY, COIepKaHue O0ydeHHUs], IIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpPaMMBbl 10
busuke.

154.2.1TosicHuTENbHAS 3aMIUCKA.

154.2.1. [Iporpamma mo ¢u3rke Ha YpOBHE OCHOBHOI'O O0IIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS Ha
yriayOnEHHOM YpPOBHE OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMmbl, IPEICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yu€toMm deaepanbHOil paboyeil mporpaMmMbl BOCIUTAHUS U
KOHIIEMIINHU MIpernofaBaHus yueOHoro npeamera « Ousuka.

154.2.2. Copmepxanne  mporpamMmbl MO (PU3MKE  HAlpaBlIeHO  Ha
YAOBJIETBOPEHUE TOBBIIIEHHBIX 3alPOCOB OOYYAIOMIMXCS, CTpeMsIMXca K OoJee
rJIyOOKOMY OCBOEHHIO (HU3MYECKHMX 3HaHUM, W Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAay4YHOM TIpaMOTHOCTH oOydvatroumuxcs. B mporpamme mno ¢usuke y4dHTHIBAOTCS
BO3MOXHOCTH Y4yeOHOro mnpeamera B peanusanuu TpedoBanuit PI'OC OO0 «k
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeJMETHBIM pe3yJibTaTaM OOy4YeHHMs, a TaKxKe
MEXIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

154.2.3. [Iporpamma 1o ¢u3HMKe yCTaHaBIMBAET pacipenesieHue y4eOHOTO
MaTepuasia 1o TrojgamM oOydeHuss (IO KjaccaM), Mpejiaraet MPUMEPHYIO
MIOCJIEIOBATENBHOCTh M3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO
COJIEpKaHUs M YUETe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIUXCS.

154.2.4. [Iporpamma 10 ¢usmke pa3paboTaHa ¢ TEIbI0  OKa3aHUS
METOJMYECKOW TOMOUIM YYMTENII0 B CO3JaHMM paboyeil mporpamMmbl 1O y4eOHOMY
peIMETY.

154.2.5. ®u3rkKa SBISETCS CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYYHBIX
y4e€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKAaT B OCHOBE IMPOIECCOB U
SBJICHUM, U3y4YaeMblX XUMUEH, Ouosioruei, actpoHomuei u ¢puznueckon reorpadueit,
BHOCHT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA, IPEAOCTABISIET Hanboee siCHbIe
oOpa3lbl MPUMEHEHUSI HAy4YHOIO0 METOJa IO3HaHUS, TO €CTh Crocoba MoTydeHus
JIOCTOBEPHBIX 3HAHUN O MUpE.

154.2.6. Onna w3 TIaBHBIX 3a7a4 (PU3MUEeCKOro 00pa3oBaHUS B CTPYKTYpE
o01iero 00pa3oBaHusl COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U
UHTEpeca

K HayKe y OOy4arommxcs.



N3yuenue ¢pusuku Ha yriyOJEHHOM YPOBHE MpPEIoiaraeT yBEpEeHHOE Bia/ieHUe
CIIEYIOIIMMU  KOMIIETEHTHOCTAMH,  XapaKTEPU3YIOIIUMU  €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAYYHO OOBSCHSATH SIBJICHUS,

OLIEHWBATh U TIOHUMATh OCOOCHHOCTH HAy4YHOTO HCCIIEAOBAHNUS;

UHTEPIIPETUPOBATh JaHHBIE M HCIIOJNB30BaTh HAYyYHBIE J0Ka3aTeNbCTBA IS
MIOJTyYEHUS BBIBOJIOB.

154.2.7. [enn n3yyeHus: GU3MKH Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs
ONpeJesieHbl B KOHIEMIMKM MpenofaBaHus ydeOHoro rmpeamera «®Dusuka» B
oOpa3oBaTeibHBIX opranuzanusix Poccuiickoit @enepanuu, peaanu3yoluXx OCHOBHbBIC
o01reo0Opa3zoBaTeIbHbIE MPOTPAMMBI.

154.2.8. Lenu n3ydenust pu3MKU Ha YIIIyOJIEHHOM yPOBHE:

pa3BUTHE HHTEpeca M CTPEMIICHHA OOYyYaromMXCsi K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TIPEJACTABICHUH O HAy4YHOM METOJE MO3HaHUA U (HOPMUPOBAHHE
UCCIIEIOBATETTLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HW3YYEHHS OCHOB
CTpOCHHSI MaTepHH U (HyHIAaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE YMEHHW TPUMEHATH (U3MUYECKWE 3HAHWSA W HAyYHbBIE
JI0Ka3aTeNIbCTBA I OOBSCHEHUS! OKPY KAIOIINX SIBICHHUIA;

dbopMHpoBaHUE TPEACTAaBICHUNH O ponu (GU3UKKA [ Pa3BUTUSL  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cdepax Oynymier npodeccrnoHanbHON
NEeSITeTHHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaibHEHIIeMy 00y4eHHIO B ATOM
HaIpaBJICHUHY;

(dbopMupOBaHKE TOTOBHOCTH K JAaJbHEHIIEMY H3yUeHHUIO (PU3UKH HA yTIyOIEHHOM
YPOBHE B paMKaX COOTBETCTBYIONTUX Mpoduiieii 00ydeHHsI Ha YPOBHE CPEIHETO 0OIIeTo
oOpa3zoBaHus.

JlocTrkeHue 3TUX Leaed NporpaMMbl M0 (PU3UKE HA YPOBHE OCHOBHOI'O OOILIErO
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHne 3HAHWKA O JUCKPETHOM CTPOCHHUU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUSX;

npuOOpeTeHNEe YMEHUN aHAIM3UPOBATH U OOBICHATH (PU3MUYECKHE SIBIICHUS Ha
OCHOBE M3YUYEHHBIX (DU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PAaCUETHBIX M KaueCTBEHHBIX 3a/ay, TpeOYyrOIIHUX
CO3/IaHUS U UCHOJIb30BaHUS (PUINUECKUX MOJETEH, BKJIIOUYAsi TBOPUECKHE

U TIPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTHE WCCIEIOBATEIIBCKUX YMCHHI: HAOIIOMATh SBICHUS W W3MEPATH
dbu3nUecKre BEIMYWHBI, BBIBUTATh THUIOTE3BI W MpEIaraTh JKCIEPUMEHTATHHBIC



CIOCOOBI WX TMPOBEPKH, IUIAHUPOBATH W MPOBOJUTH OIBITHI, IKCIEPUMEHTATHHBIC
WCCIIEIOBAHUSI, AHAIM3UPOBATD MMOJTYYECHHbBIE IaHHBIE U MPOBOJUTH BBHIBO/IbI;

OCBOCHHE mTPUEMOB paboThl ¢ wuHMOpMaIeln (U3NIECKOTO COAepKaHUS,
BKJIIOYass MHPOPMAIMI0O O COBPEMEHHBIX JOCTHXKEHUSAX (U3UKH, UHTEpOpeTaIus u
KPUTHYECKOE OlICHUBaHUE UH(OpPMALIUH;

3HAKOMCTBO cO cepamu npodecCHOHANIBHON IeATebHOCTU, CBSI3aHHBIMU C
(GbU3UKONW, W COBPEMEHHBIMHU TEXHOJIOTHMSIMU, OCHOBAaHHBIMH Ha JOCTHXKCHUSX
(bu3MuecKol HayKHU.

154.2.9. OOGmiee ynca0 4acoB, PEKOMEHOBAHHBIX ISl U3YyYCHHUS (PU3HKUA Ha
yriyonéaHoM ypoBHe, - 340 yacoB: B 7 kiacce - 102 gaca (3 vaca B Henenio), B 8
kiacce - 102 gaca (3 gaca B Heaento), B 9 kinacce - 136 gacoB (4 yaca B Henento). [Ipu
ATOM M3 00s3aTEIHHOM YacTH y4eOHOTO IJIaHa BBIJENSIETCS: B 7 Kiacce - 68 yacoB (2
yaca B Hezelno), B 8 Kiacce - 68 yacoB (2 yaca B Heneno), B 9 kinacce - 102 yaca (3
gyaca B HEJIETIO).

[lpennmaraemerii B mporpamMme 10 (U3UKE TEpeueHb JIAOOPATOPHBIX U
MPAKTUUYECKUX pabOT SBISETCS PEKOMEHJIATENbHBIM, YYHUTENb JieJlaeT BBIOOp MpHU
MPOBEJCHUU J1a0OpPaTOPHBIX PpabOT ¥  ONBITOB C YYETOM  HHJUBUAYAIBHBIX
OCOOCHHOCTEHM 00YyUaroIINXCs, CIUCKA AKCIIEPUMEHTANIbHBIX 3aJJaHui, TIPEeAJiIaraeMbIX B
paMKax OCHOBHOT'O TOCYJIapCTBEHHOT'0 dK3aMeHa M0 (hU3MKe.

154.3.Conepxanue ooyueHust B 7 Kiacce.

154.3.1. ®du3uka u €€ poib B MO3HAHUU OKPY’KAIOIIETO MUPA.

®duzuka - Hayka O mnpupoze. SBiaeHUS TPUPOABI (IJIEMEHTHI COJAEpKAHUS,
BKJIIOYAIOIIME MEXKIIPEIMETHbIE CBsA3U). DHU3WUECKUE SBJICHUSA: MEXaHUYECKUE,
TEIUTIOBBIE, JIIEKTPUYECKHIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. PasmepHOcTh. EnuHUNBI  QU3NYECKUX  BEIUYUH.
N3mepenne pu3ndecKkux BeIWYWH. DTaloHbl. Puzmdeckue npubopsl. LleHa nencHus.
[TorpemHocth n3mepenuil. [IpaBuna 6e3omacHoro Tpyna nmpu padore ¢ 1adopaTopHbIM
obopynoBanueM. MexyHapoaHas cucrema equHull. [lepeBon BHECHCTEMHBIX €IMHUI]
B equHuibl CU.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAyKH H3ydaroT NpuUpoiay. EcTecTBeHHO-
Hay4YHBIM METOJ MO3HAHUS: HAOII0/IEHHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIJIBHIKCHUE
TUIIOTE3, DKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE HAOI0/IaeMOTr0 SIBICHUS.
Onucanue GU3NYECKUX SIBICHHUM C MOMOIIBbIO MOJIETIEH.

154.3.1.1. JleMoHcTpaIumu.

MexaHn4yecKue, TEIIOBbIE, 3JIEKTPUYECKHWE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHUSL.

duznyeckue NPUOOPHI W TPOIEAypa NPSIMBIX H3MEPEHUN aHAJOTOBBIM H
TU(POBBIM TPUOOPOM.

154.3.1.2. JlaGopatopHbie pabOTHI U OTBITHI.



OmnpeneneHue 1EHBI ISJICHUS MIKAIbl U3MEPUTETHLHOTO TIprbopa.

N3mepenue paccTosiHUM.

W3mepenune mnomanu u o0bEMa. MeTo maneTku.

N3mepenne BpeMeHu.

N3mepenne o0bEMa )KUIKOCTU U TBEPAOIO Tea.

OmnpeneneHue pazMepoB MayibIX Tesl. MeTo psIoB.

[IpoBeneHue ucciieIoBaHus MO MPOBEPKE TUIOTE3bI: NAJILHOCTh MOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.

154.3.2. IlepBoHauyanbHbIC CBEICHUS O CTPOCHHUH BEILIECTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl U Macchbl. OTMBbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBwxenne yactul BemiecTBa. CBs3b CKOPOCTH ABWIKEHHSI YacCTUIl C
temriepatypoil. bpoyHoBckoe gBmxkenue. Juddysus. BzaumoaeiicTBue YacTHIl
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPJBIX
(KkpucTamiM4eckux) Tesl. B3auMocBsI3b MKy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HX aTOMHO-MOJICKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

154.3.2.1. JleMoHcTpaumu.

HaGmro1enre 6poyHOBCKOTO JABUKEHUSI.

Ha6monenune nuddysuu.

HabGmionenue siBneHUd, OOBICHSIOUIUXCS TPUTSHDKEHHEM WM OTTAJKUBAaHUEM
YacTHIl BEILIECTBA.

154.3.2.2. JlaGoparopHbie pabOThI U OMBITHI.

Ornenka quaMerpa aToMa METOIOM PSIIOB (C UCTIONb30BaHueM (pororpadmii).

OnpITHI 110 HAOJIIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSIAKEHUS.

154.3.3. JIBM>KeHre U B3aMMO/ICHCTBUE TEN.

Mexannueckoe aBwxkeHue. Ilytb u  nepemenienue. PaBHOMEpHOE H
HEepaBHOMEpHOe JABWXeHue. CBoOOJHOE TMajJeHUE Kak IMpUMEp HEPABHOMEPHOTO
nBikeHus: Tes. CkopocTh. CpeliHsIsl CKOPOCTh NMPYU HEPABHOMEPHOM ABMXKEHUH. Pacuér
MyTH U BPEMEHU JIBUKEHUSI.

['paduku 3aBUCHUMOCTEH BEJIMYWH, ONMHUCHIBAIOMIMX ABMXKeHUE. OOIue MoHsATUs
00 OTHOCHUTENBHOCTH JABWXKEHUS. CHOXEHHE CKOPOCTeH JUIsl Tell, JBHKYIIUXCS
MapajuieibHO.

SIBneHne wuwHepUMHU. 3aKOH UWHepUMHU. B3auMmoneicTBuMe Ten Kak MNpUYMHA
M3MEHEHHSI CKOpPOCTHM JBIKEHMS Teld. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTynaTeabHOM JBH>KeHUU. [1moTHOCTH BemecTBa. CBsI3b MIIOTHOCTU C KOJIUYECTBOM



MoJIeKyJ B enquHuIle 00béMa BemecTBa. CMmecu U cruiaBbl. [loBepxHOCTHAS U TMHENHHas
IJIOTHOCT.

Cuna Kak XxapakTepuCcTHKa B3auMoAeicTBusA Tesl. Cuiia ynpyroctu u 3akoH ['yka.
N3mepeHne cuiibl ¢ MOMOIIbIO JMHAMOMETpa. SIBIIEHHE TATOTEHUS M CUJIA TSHKECTH.
Cwia TspKecTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrokeHue cui,
HAIIpaBJICHHBIX MO OAHOW mpsMou. PaBHoxpeucTByromas cwi. Cuia Tpenus. Tpenue
CKOJIKEHMSI U TPEHUE TIOKOSI, BSI3KOE TpeHue. TpeHue B Mpupojie U TEXHUKE.

154.3.3.1. JleMoHcTpalumu.

HabGmronenne MexaHnuecKoro IBUKEHUS TeTa.

N3mepenne cKopocTy NPSMOJINHEMHOTO IBUKEHUS.

HabGmronenue siBjeHUST MHEPIIUH.

HabGmronenune n3MeHeHus: CKOPOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxxeHue cuJl, HallpaBJICHHbBIX IO OJTHOM MPSIMOM.

154.3.3.2. JlaGoparopHbie pabOTHI U OTBITHI.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOIO IBUAKEHUA (IIapUKa B KUIKOCTU, MOJETH
AIIEKTPUUYECKOT0 aBTOMOOWIIS M TaK Jiajee).

OnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUA Opycka Wiau IIapukKa 110
HAaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pACTSKEeHUs (edopMaiiun) mpy>KuHbI
OT MPUIIOKEHHOMN CHUJIBI.

OMnBbIThI, IE€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJBXKEHUS OT CHJIbI
JABJICHUS U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

154.3.4. JlaBiieHue TBEPABIX TEI, ) KUAKOCTEUN U Ta30B.

154.3.4. Paznen 4. JlaBnenue TBEPABIX TEN, )KUIKOCTEN U Ta30B.

Hasnenue. Cuna gaBnenus. CrnocoObl YMEHBIIECHUS W yBEJIUYCHHS JABICHHUS.
JlaBneHnue ra3a. 3aBUCMMOCTb JaBJIE€HUS rasa OoT o0bEma u Temrmeparypsl. [lepemaua
JABJ€HUS  TBEPABIMU  TEJaMH, JKUJIKOCTAMM W rasamu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIUHBI.

3aBUCUMOCTH AAaBJICHUS KUAKOCTH OT MIyOMHBI mOrpyxeHus. ['uapocrarnueckuii
napanokc. CooOmiatouruecsi cocynbl. ['mapaBnuueckue MexaHus3mbl. lMcmnosib3oBaHue
BBICOKHX JIABJICHHI B COBPEMEHHBIX TEXHOJIOTHAX. Y CTPOMCTBO BOAOIPOBOJA.

Atmocdhepa 3emim u armocdepHoe napieHue. [IpudyuHBI CylIECTBOBaHUSA
BO3ymHONW o6Oomouku 3emumn. OmnbiTt  Toppuuemnu. W3mepenuwe atmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOIO JaBJICHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[Tpubops! 11t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.



JlelicTBHE KXUIAKOCTM W ra3a Ha NOTPYKEHHOE B HUX Teo. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. YCIOBUE BO3HUKHOBEHHUS BBITAJIIKMBAIOIIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue Ten. BoznyxomiaBanue.

154.3.4.1. JlemoHcTpamumu.

3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBL.

[Iepenava naBIeHUS KUJIKOCTHIO U Fa30M.

Coobraronyecst COCy/Ibl.

I'mppasinnueckuii mpecc.

[IposiBnenue nercTBrst aTMOC(HEpHOro JaBiICHUS.

Cudon.

3aBUCUMOCTh BBITAJIIKUBAIONIEH CHJIBI OT O00BEMA MOTPYKEHHOW B KHUIKOCTD
YaCTH TeJa U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIEN CHIIBI BECY BBITCCHEHHOU JKHJIKOCTH.

VYcioBue miaBaHus TEN: IUIABAHUE WIM TOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TIIOTHOCTEU TeNa U KUJKOCTH.

154.3.4.2. JlabopaTopHbie pabOThI U OMBITHI.

HccnenoBanue 3aBUCMMOCTM Beca Tella B BOAE OT OObEMa NOrpyKEHHOM B
JKAJIKOCTh YaCTH Tea.

OnpenenieHUEe BBHITAIKABAIONIEH CUJIbI, AEHCTBYIONIEH Ha TEIO, MOTPYXKEHHOE B
AKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHWIIBI, JICWCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MAcCChl TeJa.

OnbITHI, JEMOHCTPUPYIOIINE  3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI,
JENUCTBYIOIIEH Ha TEIO0 B KHJIKOCTU, OT 00bEMaA MOTPYKEHHON B KUJIKOCTh YaCTU TeJa
Y OT IUIOTHOCTH >KUIKOCTH.

KoncTpyupoBanue apeomerpa WiM KOHCTPYUPOBAHUE JIOJKUA U ONpPEACICHUE €€
IPy30I10ABEMHOCTH.

154.3.5. Pabota u MontHOCTh. DHEprusl.

Mexanuueckass paboTa Il CUJI, HAIpaBJIEHHBIX BJOJIb JIMHUM TEPEMEIICHUSI.
MOIIHOCTB.

[IpocThie MEXaHM3MBI: pblUar, BOPOT, OJIOK, MOJIMCHACT, HAKJIOHHAS TIOCKOCTD,
HOXKHUYHBIM MeXxaHu3M. MomeHT cuibl. PaBHOBecue pbruara. IIpaBuino MOMEHTOB.
[IpumeHeHue mpaBuiia paBHOBECHs pbhluara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKH.
KIIJI npocteix mexaHu3moB. I[IpocTbie MexaHuU3MBI B OBITY, TEXHHUKE, >KHUBBIX
OpraHu3max.

Mexannyeckass  dHeprus. KuHernueckass W = NOTEHLUUWAIbHAs  DHEPIUs.
[IpeBpailieHre OJHOTO BHJIa MEXAHMUYECKON HHEPTHH B APYroil. 3aKOH COXpAHEHUs U
MIPEBPAILICHUS S HEPTUU B MEXAHUKE.

154.3.5.1. JlemoHcTpamumu.



[Ipumepsl IPOCTHIX MEXAHU3MOB.

154.3.5.2. JlaGoparopHbie pabOTHI U OMBITHI.

HccnenoBanne ycinoBUid paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

N3yueHue npaBuia psluara AJisi HOJIBUKHOTO U HEMOBUKHOTO OJIOKOB.

Onpenenenue KIIJ{ moaBu»KHOTO 1 HETOJBUKHOTO OJIOKA.

OmnpeneneHue padOTHl CUJIBI YIOPYTOCTH MPU TMOABEME TPY30B MPU IMOMOIIU
MMOABMKHOTO OJIOKA.

N3yueHne 3aKOHa COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

154.4.Conepxanue o0ydeHus B 8 Kiacce.

154.4.1. TennoBbIe SIBJIICHUS.

OCHOBHbIE  TMOJIOKEHUSA  MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUH  CTPOCHUS
BemlecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKyJ. OmbIThl, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPHOTO, JKHAKOTO W Ta3000pa3HOTO COCTOSHUW  BEIIECTBA.
Kpucrammueckue u amopdubie Tena. ['pageH - HOBbIA MaTepuan s HOBBIX
TEXHOJOTUNA. TEeXHOJOTUH MOJYyYEHUs MCKYCCTBEHHBIX aaMa3oB. OObsSCHEHHE CBOWCTB
ra3oB, KUJKOCTEN U TBEPIBIX TEJI HA OCHOBE IOJIOKEHUN MOJEKYISAPHO-KUHETUYECKON
teopun. [IOBEpXHOCTHOE HATSHKEHHE, CMAayMBaHUE, KalWUISPHbIC ABJIEHUS. TerioBoe
paciIMpeHue U cKaThe. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00bEMa, TeMIepaTyphl.

Temneparypa. CBs3b TeMmepaTypbl CO CpeOHEH KHUHETUYECKOW JHEpruei
TEIUIOBOIO JIBM>KEHUS YacTUL. TeMIepaTypHbI€ IIKaJIbI.

Buytpennsis  sHeprusi.  CnocoObl  M3MEHEHHS]  BHYTPEHHEH  DHEpruu:
TerIonepeaaya M coBepiieHue padboTel. Buasl Temmonepenayu: TEMIONPOBOIHOCTS,
KOHBEKIUS, U3TyueHrne. Bumpl Temmonepenayn B mpupojie u Texauke. HeoOpatumocThb
TEIUIOBBIX MPOLIECCOB.

KonmdecTBo TermnoTel. Y nenbHas TeII0EMKOCTh BelecTBa. TemiooOMeH

U TEIUIOBOE paBHOBecHe. 3akoH HproTrona-Pruxmana. YpaBHeHHE TENIOBOTO
OanaHca.

[InaBneHre W OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA
rmaBneHus. IlapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kumnenwe. VY aenbHas
TeIJIoTa MapooOpa3oBaHUs. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHUS OT aTMOC(HEpPHOIo
naBieHus. HachlleHHBIN 1 HEHACBILICHHBIN TTap. BiaxHOCTh BO3AyXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Ipunuuner  pabotel  TemmoBbiX aBurateneid. KIIJ[ TtemoBoro aBurarers.
TerutoBble IBUTaTENIN U 3allIUTa OKPYKAOUIEN cpelibl. TeIuIoBble MOTEPH B TEIUIOCETSX.

3aKOH COXpaHEHUs M MPEBpalleHUs] SHEPrUUM B MEXAHUYECKHX M TEIUIOBBIX
npoueccax.

154.4.1.1. JlemoHcTpamumu.



Hab6mronenne 6poOyHOBCKOTO JIBHKECHHSI.

Hab6monenune nuddysun.

HaOnronenrie  sIBIEHUN  MOBEPXHOCTHOTO  HATSDKEHUWS, CMAyuMBaHUS U
KaNWJUISIPHBIX SIBJICHUU.

HaGmroieHre TermioBoro paciumpeHust Tel.

N3meHenne paBlieHUs] Ta3a MOpU U3MEHEHUM OObéMa W HarpeBaHUU WU
OXJIAXKICHUHU.

[IpaBuna n3MepeHus: TeMIepaTyphl.

Buael Tennonepenayu.

OxJtaxIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanwne npu coBepiieHrr paboThl BHEIIHUMH CHUJIaAMU.

CpaBHeHUE TEIIOEMKOCTEN pa3IMYHBIX BEILIECTB.

HabGmonenne KureHus.

Habmronenne mocTossHCTBA TeMITepaTyphl MPH TIIABICHUH.

Mopaenu TEIJIOBEIX ABUTATEIIEH.

154.4.1.2. JlabopaTopHbie paOOThI U OMBITHI.

OMnbITEI IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OMnBITH O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIN Ccaxapa.

N3Mepenue temmepaTtypbl IPU MOMOINM KUAKOCTHOTO TEPMOMETpPA M JIaTUYHUKA
TeMIIEpaTypHl.

OMnbITEI O HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, XKUAKOCTEH U TBEPIIBIX
Tell.

OmnpeneneHue AaBaeHUS BO3yXa B OAJJTOHE IITIPHIIA.

HccnenoBanre  3aBUCUMOCTH JaBJICHHS BO3yXa OT €ro o0bEmMa

Y TEMIIEPaTypHI.

[IpoBepka ruImoTe3sl JTUHEHHOW 3aBHCUMOCTH JUIMHBI CTOJOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronennie  u3MeHEHUs  BHYTPEHHEHM SHEpPruuM Tejda B pe3yjbTare
Teronepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue  sIBIICHHS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJOAHOM

Y TOPSYEU BOJBI.

OrnpejienieHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJION MPU TEMI00OMEHE C
HarpeThiM METAJUTMYECKUM LIMITUHIPOM.

OmnpeneneHue MOITHOCTH TEIJIOBBIX MOTEPh (3aKoH HhroToHa-Prxmana).

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OmnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TUIaBJICHUS JIb/IA.

154.4.2. DNEKTPUYECKHE U MATHUTHBIC SIBJICHUS.



Onektpuzauust Ten. J[Ba poja d3JIEKTpUYECKUX 3apsAlioB. Bi3aummojelicTBue
3apsuKeHHBIX Tell. 3akoH Kymona.

Onextpuueckoe mnone. Hanpspk€HHOCT 3nekTpuueckoro mnois. IIpuHiun
CYNEPIIO3ULIUN IEKTPUUECKUX MMOJI€H (Ha KAYUECTBEHHOM YPOBHE).

Hocurenn nsnexkTpuyeckux 3apsiaoB. OJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsl.
Crpoenune aroma. [IpOBOHUKY, AUIIEKTPUKHU U TOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3aps/a.

OJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHMS  DJIEKTPHUYECKOTO  TOKA.
HMcTOYHUKH TIOCTOSHHOTO TOKa. JIGHCTBUS  BJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUI TOK B METAIIAX, )KUAKOCTSAX U ra3ax.

Onektpuueckasd nenb. Cuia Toka. DIEKTPUUYECKOE HaIpsKEHUE. AMIEpMETp U
BOJILTMETP B LEMNU IOCTOSHHOTO TOKa. CONpPOTHBIEHUE NPOBOJHUKA. Y IEIBHOE
CONpPOTHUBJIEHUE BemecTBa. 3akoH Oma s ydactka wenu. IlocnepoBarenbHoe U
napajuielIbHOe COEJUHEHHE MPOBOJHUKOB. DJeKTpoaBMKyIas cuia (naiee - 9JC) B
[ENH MOCTOSHHOTO TOKa. 3akoH Oma st monHou nenu. [IpaBuna Kupxroda. Pacuér
IIPOCTBIX ANEKTPUUYECKUX Lenel. HennHelnsle 3J1EMEHTBI.

Pabora # MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoyns-Jlenua.
DOneKTpuYecKue Lenu U MOTPEeOUTENn >3JIEeKTPUYECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTositHHBIE MarHUThL. B3anMoAECTBHE NOCTOSIHHBIX MarHuTOB. MarHutHoe
nosie. MarauTHoe noJie 3eMJId U €r0 3Ha4eHue Ui Ku3HU Ha 3emue. OnbeIT Dpcrena.
MarnutHoe  mosie  3neKTpuueckoro  Toka.  Ombir  Ammnepa.  [IpumeHneHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MArHUTHOTO IOJs HA MPOBOJHUK C TOKOM.
Cunia AMriepa u onpezielieHUe €€ HanpaBieHUs. DIEKTPOBUIaTeNlb OCTOSIHHOTO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENIEN B TEXHUYECKUX YCT-POMCTBAX M HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue sneKTpoMarHUTHOW HMHAYKIUU. IIpaBuno Jlenna.
Onextporenepatop. CrocoObl MOMYYEHUS ANEKTPUUECKOW 3HEPrUH. DJIEKTPOCTAHLIMH
Ha BO300HOBIIIEMBIX HCTOYHUKAX IHEPTUU. OJKOJOTMYECKHE MPOOJIEMBbI SHEPIETHUKHU.
TormMBHbBIE AIEMEHTBI U JIEKTPOMOOUIIH.

154.4.2.1. JlemoHcTpamumu.

DJIeKTpU3aLUs Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B M B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE IJIEKTPOCKOTIA.

DIIEKTpPOCTAaTUYECKAs] UHAYKIHUS.

3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3apsI0B.

MoaenupoBaHue CHIIOBBIX JIMHUHN 3JEKTPUUYECKOTO MOJI C TOMOUIbI0 OyMasKHbIX
CYJITAaHOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

N cTouHMKN OCTOSIHHOTO TOKA.



JIeWCTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

" a30BbIi1 pa3ps.

N3mepenure Cuiibl TOKa aMIepMETPOM.

N3mepenne 37eKTpUuuecKoro HapsHKeHUsT BOJIbTMETPOM.

PeocraTr 1 MarasuH COpOTUBIICHUM.

B3auMonencTBrUe MMOCTOSIHHBIX MAarHUTOB.

MoaenrupoBaHue HEBO3MOKHOCTH Pa3eiICHUs TTOJIOCOB MarHUTa.

MopenrpoBaHUE MarHUTHBIX MOJIEW MMOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarsuTHoE 1ojie ToKa. DJIEKTPOMAarHmT.

JlelicTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUraTelb MOCTOSHHOTO TOKA.

OnpiThl Dapajes.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

154.4.2.2. JlabopaTopHbie paOOThI U OIBITHI.

OnbITel 1O HAOMIOJEHUIO DJJICKTPU3ALMU Tl TMPU CONPUKOCHOBEHUU U
VHAYKIEH.

HccnenoBanue neMCTBUS SJEKTPUUECKOTO MOJIS HA TPOBOAHUKH U TUDJICKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUIECKOMN 1IETTH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, MPOTEKAKOLIETO 4YEpe3 PE3UCTOp, OT
HaIPsKEHMS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTbH SJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, TUIOLAU [TONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue yaelIbHOr0 CONPOTUBICHUS TPOBOAHUKA.

[IpoBepka nmpaBuia CI0KEHUSI HANPSHKEHUH MPU MOCIEN0BATEILHOM COCTMHEHUT
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUJIbI TOKA NPU MAPAILICTIBHOM COCUHEHUHN PE3UCTOPOB.
Omnpenenenne J/1C 1 BHYTPEHHETO CONPOTUBIIEHUS NCTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BeIoHEHUS 3aK0Ha OMa 7151 MOJTHOW LIETH.

N3yueHne BOJbTaMIEPHBIX XapPAKTEPUCTUK HETWHEUHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJIMBAHMS WM MTOJYITPOBOIHUKOBOTO TINO/A).

Onpenenenue pabOTHl dBJIEKTPUUYECKOTO TOKA, WAYLIETO Yepe3 Ppe3ucTop.
Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ narpeBaTensi.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHWUTHOTO TOJISI TMOCTOSHHBIX MAarHWTOB MPU UX OOBEIWHEHUU W
pa3AeeHUN.



HccnenoBanne AEUCTBUSA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHUJIbl B3aUMOJACHCTBUSI KATYIIKH C
TOKOM M MarHuTa OT CHJIbl U HaIlpaBJCHUS TOKA B KATYIIKE U OT HAJIUYUA (OTCYTCTBHUS)
CEP/ICYHMKA B KaTYIIIKE.

N3ydeHne nericTBUS MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

OnpITel 1O MCCHEAOBAHUIO  SIBJIICHHUS  DJIEKTPOMAarHUTHOM  MHIYKLWH:
MCCIIEJOBAHNE N3MEHEHUI 3HAYEHUS U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKA.

154.5.Conepxanue o0ydenus B 9 kiacce.

154.5.1. MexaHuyeckue siBJICHUS.

Mexanndeckoe aBmkeHHe. MarepuanbHas Touka. CrocoObl  omucaHus
MEXaHUYECKOTO JIBIDKCHUS: TaONW4HbIM, Tpaduueckuii, aHanutudeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHYKECHHSL.

BekTopHBIE BEIWYMHBI, ONEpAllMM C BEKTOpPAMH, IPOEKLUHMHM BeKTopa. Pammyc-
BEKTOpP MAaTEpUaJbHOM TOYKHM, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMepHOE
NpsAMOJIMHENHOE JABWKEHUE. HepaBHOMepHOEe npsMonuHenHoe ABrkeHue. CpenHsas u
MTHOBEHHAs! CKOPOCTh TeJa MPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOYCKOPEHHOE  TPAMOJIMHEMHOE  JIBUJKEHHUE. Y CKOPEHHE
cB0oOOHOTO naaeHust. OnbIThl [anues.

['paduueckass wHTEpHpeTanus YCKOPEHHUS, CKOPOCTH, MPONAEHHOrO IMyTH U
MepEMEILICHHS I PSIMOJIMHETHOTO JBUKEHHUS.

JIBrxeHue Tena, OpOoIIeHHOro MO/ YTIIOM K TOPU30HTY.

JIBr>keHne 1o OKpyKHOCTH. JIMHEeWHass CKOpOCTh, yIJIOBas CKOPOCTh, IEPUOJ U
yacToTa OOpallleHus MPU PABHOMEPHOM JBIDKCHHHM MO OKpyx)HOCTH. CKOpPOCTh H
YCKOpEHHE IIPU JBUKEHUHU 11O OKPYKHOCTH.

Bekrop cunsl. PaBHOAenCTBYIOMAs cuia.

IlepBbiii 3akoH Hprorona. Bropou 3akoH Herorona. Tpermit 3akon HproToHa.
[IpyHLIMN CyTIEPIIO3UIIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJbKECHUSA, CUia
TpEHUs MOKOsI, Ipyrue Buabl TpeHus. Koaduiment tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH IO IEMCTBUEM HECKOJIBKUX CHIL

3akoH bepHyminm u noabéMHas cuiia Kpbuia. COBpPEMEHHBIE JIETATEIbHBIE
anmaparbl, CyJa Ha MOJABOJAHBIX KPBUIbSX, aHTHUKPBHLUIO HAa CKOPOCTHBIX aBTOMOOWMJISX.
JIBM>KeHrE moe3a HAa MAarHUTHOM TTOJTyIIIKE.

Cuna TSDKECTM W 3aKOH BCEMHPHOIO TATOTEHHS. JIBU)KEHHE Tel BOKpPYD
IpaBUTALIMOHHOTO 1IeHTpa (B ToM uuciie mianet Bokpyr Connua). [lepBas kocmuueckast
CKOpOCTb. HeBecoMOCTh U meperpy3KHu.



PaBHOBecne wmatepuanbHOM TOuYkH. AOCOMIOTHO TBEpPAOE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. U3mMenenne ummynbca. MIMmysibC cumibpl. YOpyroe u HEynpyroe
B3aUMOJCHCTBUE. 3aKOHbl M3MEHEHUSI W COXPAaHCHUs HMIIyJbca. PeakTuBHOE
JIBUKEHHUE.

Mexanuueckasi pabota ¥ MOITHOCTh. PaboTa cui TsKecTHu, ynpyrocT, TPEHUSI.
CBs3p dHepruu u  padbotrel. [loTeHuManbHash dSHEprus Tena, MOAHATOTO Haj
MOBEPXHOCTHIO 3eMiid. [loTeHumanbHasi >HEpPrusi Cxkarol npykuHbl. KuHeTnueckas
sHeprus. TeopeMa O KHHETHYECKOW DSHEPrUM. 3aKOH HM3MEHEHUS M COXPAHEHUs
MEXaHUYECKON YHEPTUH.

154.5.1.1. JleMoHcTpaIumu.

HabGmronenne MexaHM4ecKOro JBMIKEHHUS Tela OTHOCHUTEIBHO PAa3HBIX Tel
OTCYETA.

CpaBHeHuE MyTe MW TPAeKTOPUW JBUKEHUS OJHOTO W TOrO0 JKe Tena
OTHOCHUTEIIBHO PA3HBIX TEJ OTCYETA.

N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO IBUKEHHS.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaOGmronenrie ABUXEHUs Telia Mo OKPYKHOCTH.

HaOmroieHne MeXaHMYECKUX SIBJICHUM, MPOUCXOISAIIUX B CHUCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM W YCKOPEHHOM JIBH)KEHHUH OTHOCUTENILHO KaOWHETa
bu3uKH.

HabGnronenue paBHOBecHs Tell, CBOOOJHOTO MaJeHHs, KoJieOaHUs MasTHHUKA B
VHEPLHUAJIBHBIX CUCTEMAX KaK NOATBEPIKICHUE ITPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTbh YCKOPEHUS T€Jla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CUJIBIL.

HabGmronenne paBeHCTBa CHIT TIPU B3aUMO/ICHCTBUN TE.

N3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[Iepenada umirysbca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue uMnyJibca npu adCOIOTHO HEYIIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHue UMIyJIbCa MPU YIIPYroM B3aUMOACHCTBUMN.

HaOGmroienre peakTUBHOTO JBUYKEHHUS.

CoxpaHeHue 3HEepPruu Mpu CBOOOHOM Ma/ICHUH.

CoxpaHeHue SHEepruu Mpu ABUKEHUH TeJla MOJ AEHCTBUEM IIPYKHUHBIL.

154.5.1.2. JlabopaTopHble pabOTHI U OIIBITHI.

KoHcTpyupoBanue Tpakra sl pa3sroOHa U JAJIbHEUIIEr0 pPaBHOMEPHOTO
JIBUOKEHHUS IIapUKa WU TEIICKKHU.

OnpeneneHue cpeHel CKOPOCTU CKOJIBKEHUSI OpyCKa WK JIBU>KEHUS IIapuKa 10
HaKJIOHHOM TTIOCKOCTH.



OrnpeneneHue yCKOpEeHUs Tejla TP PAaBHOYCKOPEHHOM JBUKEHHUU 10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBaHnue 3aBUCUMOCTA IIYTH OT BPEMEHUM IMPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyaJbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €ClM MPU PABHOYCKOPEHHOM JIBHJKEHHHM 0€3 HadalbHOU
CKOPOCTH MyTH OTHOCATCS KaK PsiJl HEUETHBIX YUCET, TO BpeMEHa OJIMHAKOBBHI.

HccnenoBanue NBUKEHUS TeJa, OPOIIEHHOTO MO/ YIJIOM K TOPU3OHTY.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbl HOPMAaJIbHOTO
JTABJICHMUS.

Omnpenenenue kKorhGUIIMEHTA TPEHUS CKOJIbKEHUSI.

OmnpeneneHune KECTKOCTH MPYKUHBI.

HccnenoBanne 3aBUCUMOCTU CUJIbI YIPYTOCTH, BO3HHUKAIOUIEH B MPYKHUHE, OT
cTerneHu aedopMaiuu mpy>KuHBI.

Omnpenenenue pabOTHI CHIIBI TPEHHUS MPU PABHOMEPHOM JBWKCHUHU Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue pabOThI CUIIBI YIPYTOCTH IPU NOABEME IPy3a C UCIIOIb30BAHUEM

HEMOJIBMXKHOIO U MOABUKHOTO OJIOKOB.

154.5.2. MexaHnueckue KojieOaHus U BOJIHBI.

Konebarenpnoe amxeHue. OCHOBHbIE XAPAKTEPUCTUKH KOJIEOAHUMU: MEpPHO/,
4yacToTa, aMmIuidtyaa. [‘apMoHuyeckue KoseOaHusA. 3aryxaronige  KojeOaHus.
Boinyxennblie konebanus. Pezonanc.

MaremaTuueckuid W TPYXKUHHBIA MaATHUKUA. [IpeBpamieHue sHeEprum npu
K0JIe0aTEIHbHOM JIBUKEHUH.

Mexannueckue BoJiHBL. [IpoponibHble W TmomepeuHble BoyHBL. (CBOWCTBA
MEXaHUYECKUX BOJH: WHTepdepeHnus u nudpakmus. J[muHAa BOJHBI M CKOPOCThH €&
pacripocTpaHeHus. MexaHnuecKue BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKUE BOJTHBI.

3Byk. PacnpocTpaneHne u oTpakeHue 3ByKa. |'pOMKOCTB 3ByKa M BBICOTA TOHA.
Pe3onanc B akyctuke. MH(ppa3Byk u ynbTpa3Byk. lcnonab3oBaHHE yibTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSIX.

154.5.2.1. JlemoHcTpamumu.

HaGmronenue kosie0aHuil Te MoJ1 AEMCTBUEM CHUJIBI TSDKECTH M CHJIbI YIIPYTOCTH.
HabGmonenue kosiebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaGnronenne BRIHY X ACHHBIX KOJIeOaHU U pe30HaHCa.

Pacrnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

HaGmonenne wuntepdepeHiinn u AUPPAKIUKA BOJH Ha TMOBEPXHOCTH BOJBI.
HaGmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKHI pe30HAHC.

154.5.2.2. JlaboparopHbie pabOTHI K OBITHI.



Onpenenenue 4acTOThl U TepuoAa KoieOaHWl MaTEeMaTHYECKOTO MAasTHHKA.
OmnpeneneHue 4acTOThl U MEpHOJia KojieOaHU MpyKUHHOTO MasTHHKA. MccienoBanue
3aBUCUMOCTH TIepuojia KoyieOaHWii rpy3a Ha HUTH OT JJIWHBI HUTH. MccnemoBanue
3aBUCHUMOCTH MEPUOJIa KOJEOAHUN MPYKUHHOTO MasiTHUKA OT MacChl

rpysa.

[IpoBepka HE3aBUCUMOCTH MEPUOAA KOJIEOAHWM TIpy3a, MOJBEIIEHHOTO K JIEHTE,
OT Macchl Tpy3a.

OMnBITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTH TMEpHOJa KOJICOAHUN MPYKHUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaIeHHUS.

154.5.3. DIIEKTPOMArHUTHOE TOJIE U JIEKTPOMArHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJI€. DIEKTPOMArHUTHbIE BOJIHBL. CBOIICTBA

ANEKTPOMArHuTHBIX BOJH. [Ilkama 3meKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3U. Pannonokanusa. KocMuueckast CBs3b.

DnexTpoMarHuTHas npupona ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA:
UHTEPPEPEHIIUS U TUPPaKIKSL.

154.5.3.1. JlemoHcTpamumu.

CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.

WUnTtepdepenius u nudpakius cBera.

154.5.3.2. JIabopaTopHbie pabOThI U OIBITHI.

N3yyeHue CBOMCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOUIBEHOTO
tenedona. [IpoBeeHue ONMBITOB O HAOMIOAEHUIO MHTEPhEPEHITNHN U TU(PPaKIIIU CBETA.

154.5.4. CBeTOBBIC SIBJICHUS.

JlyueBass Mopenb cCBe€Ta W TeOMeTpuueckas onTuka. VICTOUHHMKM CBeTa.
[IpsimonuHeiiHoe pacnpocTpaHeHue cBera. 3arMmeHusi Connna u JlyHel. OTpaxeHue
cBeta. Ilmockoe 3epkamo. 3akoH oTpaxeHus cBeta. [loctpoenne u300pakeHUH,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipemomiienne cBera. 3akOoH mpernoMiieHUs cBera. [lomHOe oTpakeHue CBeTa.
Hcnonp30BaHue MOTHOTO OTPAXKEHUSI B ONTHYECKHUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xox nyueit B nuH3e. @opMysa TOHKON JUH3BL. [locTpoeHue n3o0paxeHui,
c(hOpMUPOBAHHBIX TOHKOW JIMH30M. OnTuueckas cucteMa ¢oToanmnapara, MUKpPOCKOMa
u Teneckona. ['na3, kak ontuyeckas cucreMa. biIn3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel  HpiloTona. Croxenue
CIEKTPAJIbHBIX LIBETOB. /ucnepcus cBera.

154.5.4.1. JleMoHcTpaIumu.

[IpsamMonuHEerHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tosryyenune n300paxxeHUi B IIIOCKOM 3€pKaie.



[Ipeomiienue cBera.

OnTuyeckuii CBETOBO/.

Xop jtydeil B coOOMparonieil JInH3e.

XO0J Iy4yelr B pacCEenBAIOIIEH JINH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopenb riasa.

Paznoxenue 06enoro cBera B CEKTP.

[Tonnyyenue 6enoro cBeTa NpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

154.5.4.2. JlabopaTopHbIe paOOTHI U OIIBITHI.

HccnenoBanne 3aBUCUMOCTH yTJIa OTPaKEHUsSI CBETOBOTO JIy4a OT yrjia MaJCHHUs.

N3yuyenue cBOMCTB N300pa’KeHUS B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIIEHUS OT YIja IMaJAeHUs CBETOBOTO
Jy4a Ha TPaHULIE «BO3AYX-CTEKIIO».

[Torydyenune n300paxxeHu C TOMOIILI0 COOMPAFOICH JTUH3HI.

Onpenenenue (POKYCHOTO pacCTOSHUSA U ONTHYECKOW CHITbI COOMPAIOIIEH JINH3BI.

OnbITHI IO Pa3IOKEHHUIO OEJIOr0 CBETA B CIIEKT.

OMNBITH IO BOCOPUATHUIO 1IBETA MPEIMETOB MPU UX HAOJIIOJECHUU Yepe3 [IBETOBHIE
(GUIBTPBHL.

154.5.5. KBanToBbIE ABICHUS.

Omnwitel  Peszepdopna u mnanerapHas Mojenb aroma. Mopenbs atoma bopa.
Hcnyckanue v norioumeHue ceeta atomoM. KBaHThel. JInHedaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6era- U ramma-usnydenus. CTpO€HHE aTOMHOTO
anpa. HykinoHHass Monens atoMHOro sapa. M3oromnsl. PagnoakTuBHBIE NpeBpallieHUsI.
[Tepuon mosypacnajia aTOMHBIX sep. J{elCcTBUE paiMOaKTUBHBIX U3JIyYCHUN HA KUBbBIC
OpraHU3MbI. 3allliTa OT PAAUOAKTUBHOTO U3ITYYEHUSI.

AnepHble peakuuyd. 3aKOHbI COXPAHEHUsS 3apsIOBOIO M MAacCOBOIO YHCEIL.
DHeprus CBs3U aTOMHBIX sziep. CBsI3b MacChl U SHEPTUU. Peaknunu CUHTE3a U ICIICHUS
anep. Ucrounuku sHeprun CosiHIA W 3BE37. SlnepHas dHepreTuka. OJKOJOTHYECKHE
poOJIeMbl JIEPHON IHEPTETHUKHU.

154.5.5.1. JleMoHcTpamumu.

CrekTpbl U3Ty4YEHHUS ¥ TTOTJIOMICHUS.

CrexTpsl pa3Iu4HbIX ra3oB.

CrnexTp Bogopoza.

HabGmronenue TpekoB B kamepe Bumnbcona.

PaGota cuérurika HOHU3UPYIOMINX U3ITYYCHHM.

Perucrtpanust u3nmydeHus: IpUpOIHbBIX MUHEPATIOB U MIPOIYKTOB.

154.5.5.2. JlaGoparopHbie pabOTHI U OTBITHI.

HaOmnroieHre CruIoMHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYECHHUS.



HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3ZHOMY ITyTH (1O
dboTorpadusm).

W3mepenne paanoakTUBHOTO (oHA.

154.5.6. [ToBTOpHUTENHEHO-0000IIAOIINI MOTYTb.

[ToBTOpUTENHEHO-0000AOIMI MOYJIb MPEAHA3HAYEH [JIs CUCTEeMaTH3alud U
000011IeHNs TPEIMETHOTO COAEPKAHUSA U OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MpHU
W3YYEHUH BCEro Kypca (U3MKU YIIIyOJIEHHOIO YpPOBHS, a TakXe I MOJATOTOBKH K
OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY M0 (U3HKE.

B nporiecce u3ydeHusi 1TaHHOTO MOAYJISl PeAIU3YIOTCS U MONy4YaloT JajbHenIee
pa3BuTHE YyueOHBbIE JEHWCTBUs, OOECHEUMBAIOIIME JOCTIKEHHUE TMPEAMETHBIX U
METaNpeMETHBIX PEe3yJIbTaTOB O00y4YeHMs, (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
I'PaMOTHOCTH: OOBSICHEHHE U ONMCAaHUE SBJICHUN Ha OCHOBE MPUMEHEHMs (PU3UUECKHUX
3HAHMM, HMCCIIENOBATEIbCKUE JEHUCTBUS (BBIIBHKEHHE THIIOTE3, IMOCTAHOBKA LIEJIHA H
IUIAHUPOBAHUE UCCIIEAOBAHMS, AHAJIU3 TaHHBIX U ITOJYyYEHUE BBIBOJIOB).

[IpennouturensHoli  (OPMOKM  OCBOGHHMSI  MOZYJI  SIBISETCA  IPAKTUKYM,
porpamMma KOTOpOro BKJIFOUYAET:

pelIeHre 3a7a4, OTHOCSIIUXCS K pa3IMYHbIM pa3zeliaM U TeMaM Kypca (pU3uku, B
TOM YHCIIE 33]1a4, UHTETPUPYIOLIUX COJEPKaHUE Pa3HbIX Pa3/IeiioB;

BBITIOJTHEHHE JTAOOPATOPHBIX pabOT M OMBITOB (BKJIOYasi pabOThl U OIBITHI U3
nepeyHel K paszienaM Kypca) B YCIOBUAX CaMOCTOSITENIBHOTO IUIAHUPOBAHMUS
MPOBEICHUsI HCCIEAOBaHMs, BbIOOpa W OOOCHOBaHUS METOJlAa M3MEpPEHHUs BEIUYHH,
cOOPKHU IKCTIEPUMEHTAIIbHON YCTaHOBKH;

BBITIOJIHEHHUE TIPOOJIEMHBIX 3aJaHUil MPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa
(3agaHKs IO €CTECTBEHHO-HAYYHOM TPAMOTHOCTH), B TOM YHCJIE 3aJaHUI

C MEXIPEIMETHBIM COJIEP)KAHUEM;

paboTy HaJ TPYNIOBBIMU WJIM WHIWBUIYATbHBIMA TPOEKTAMH, CBS3aHHBIMHU C
coziep kaHreM Kypca (pu3nK.

N3ydeHre MNOBTOPUTEIHLHO-0000IAIONIET0 MOIYJISI MOXET 3aKaHYMBATHCS
IPOBEICHUEM JUArHOCTUYECKOM paboThl 3a Kypc (U3MKH yriayOJE€HHOro YpOBHS,
BKJIIOYAIONIEH 3aJaHusl Pa3HOrO YPOBHS CIOXHOCTH. Pe3ylnbTaTbl BBINOJHEHUS
JIMAarHOCTUYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb NOTOBHOCTU OOYYAIOLIMXCS K
OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY M0 (U3HKE, a TaKkKe CBUICTEIbCTBOBATH O
JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HayYHOU IPAMOTHOCTH.

154.6.1Inanupyemble pe3ysbTaTbl 0ocBoeHUs (Gu3uku (yriayOiaEHHbIN ypOBEHb) Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

154.6.1. N3yuenune ¢u3uku Ha ypOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUS
HaIllpaBJI€HO Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAlPEAMETHBIX M  IPEAMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB.



154.6.2. B pesynbrare usyueHus (U3MKA HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOyuaromerocss OyayT copMHpOBaHBI CIEAYIONIME JUYHOCTHBIC
pe3yNbTaThl B YaCTH:

1)  DarpuOTHYECKOro BOCIIUTAHHUS:

IIPOSIBJIEHNE HWHTEpPECca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
(bu3nUeCcKOl HayKU;

LHEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2)  TIpaXIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIUTAHUS:

TOTOBHOCTh K aKTHMBHOMY YYacTHUIO B OOCYKIEHMM OOILECTBEHHO 3HAUYUMBIX U
TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTUKEHUN PU3UKY;

OCO3HAHME BAXHOCTH MOPAJIbHO-3TUYECKUX IPUHLMUIIOB B JIEATEIBHOCTH
YUYEHOTI0;

3)  BCTETHYECKOTO BOCIIUTAHUS:

BOCTIPUSTUE JICTETHMUYECKUX KayecTB (PU3MUecKOM HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4)  LEHHOCTH HAy4YHOIO IMO3HAHMS:

OCO3HAHME LIEHHOCTU (PU3NYECKON HAYKH KAaK MOIIHOIO MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHs TEXHOJIOTHUM, BAXKHENIIIEH COCTABIIAIOIIEH KYyIbTYpHI;

OpUEHTalMsl B  JIEATEIbHOCTM HA COBPEMEHHYIO CHCTEMY  Hay4HbBIX
MPe/ICTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbL;

pa3BUTHE Hay4yHOH JI0003HATENbHOCTH, HHTEpeca K MCCIEAO0BATEIbCKOM
NEATENbHOCTH;

5)  dopmupoBaHHUs KyJIbTYpbl 30POBbS M SMOIMOHAIBHOTO OJaromoIyqws:
OCO3HaHUE LIECHHOCTH 0e30macHoro oopasa »K13HU B COBPEMEHHOM

TE€XHOJIOTMYECKOM MHpE, BaXXKHOCTH TpaBUJ OE30MAaCHOTO TMOBEACHUS Ha
TPaHCIIOPTE, HA IOPOrax, ¢ JICKTPUUECKUM M TETUIOBBIM 00OpPYJA0BaHUEM B JOMAITHUX
YCIIOBHSIX;

c(OpMHPOBAHHOCTh HABBIKA pe(IeKCUH, IPU3HAHUE CBOErO IpaBa HA OIIHMOKY U
TaKOIo K€ IpaBa y Jpyroro 4ejaoBeKa;

6)  TPYIOBOIO BOCHUTAHUS:

aKTUBHOE YYacTM€ B pEUICHUU MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3aldd,  HACENEHHOTO  IYHKTa,  POJHOrO  Kpas)
TEXHOJIOTMYECKONH M COLMAJIbHOM HaIlpaBI€HHOCTH, TpeOYyIOIIMX B TOM YHCIE U
¢u3nyecKkux 3HaHUI; UHTEpEC K MPAKTUYECKOMY M3YUYEHMIO IpOoQeccuil, CBI3aHHBIX C
bu3HKoii;

7)  2KOJOTMYECKOTO BOCIUTAHMS:

OpHEHTALUS Ha PpUMEHEHNE PU3NYECKUX 3HAHUM AJIs pelIeHus 3a/1a4 B 00JacTH
OKpYXarolenl cpeapl, IUIAHUPOBAaHUS TIOCTYIIKOB M OLEHKHM HUX BO3MOXHBIX
IIOCJIEACTBUN JUISl OKPY KAIOILEH CPEbl;



OCO3HaHUE TJI00AJBHOrO XapakTepa 3KOJOTHYEeCKHX Mpo0ieM M MyTed Hux
pelLIeHuS;

8)  ajanTanuu K U3MEHSIOIMMCS YCIOBHUSAM COLMAIBHON U TPUPOJHOMN CPEIbL:
NOTPEOHOCTh BO B3aUMOJEICTBUU IIPU BBIMOJIHEHUHU UCCIIEIOBAHUN U TPOEKTOB

(u3HYECKON HaNPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM JPYTHX;

NOBBIIICEHUE  yPOBHA  CBOEH  KOMIIETEHTHOCTH  4epe3  MPAKTHYECKYIO
JEeSATENbHOCTh,  MOTPEOHOCT, B (OPMHUPOBAHUM  HOBBIX  3HAHWM, yMEHUU
(bopMyIMpOBATH UJIEU, IOHSTHS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SIBJICHUSX;

OCO3HAaHME AEPUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH B 00JacTH
bu3uKy;

IUTAHUPOBAHHUE CBOETO PAa3BUTHsI B MPUOOPETEHUU HOBBIX (DU3MYECKUX 3HAHUM;
CTpEMJICHHE aHAJIM3UpOBaTh W BBIABIATH B3aWMOCBS3M MPUPOIBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3NUECKHUX 3HAHUM;

OLICHKAa CBOMX JICUCTBMM C Y4Y€TOM BIMSHUS Ha OKPYXAIOUIYI0 Cpeny,
BO3MO’KHBIX TJI00AJIBbHBIX MOCIIEICTBUH.

154.6.3. B pesynbrare nzyuenus Qusnku (yriyOnEHHbIA yPOBEHb) HA YPOBHE
OCHOBHOTO o0miero oOpaszoBanust y oOydaromierocss OyayT c(opMUpOBaHbI
METalpe/IMETHbBIE  pPEe3yJIbTaThl, BKJIOYAIOIIME [1O3HABATEJIbHbBIE YHUBEpPCAJIbHBIC
y4yeOHble JEUCTBUS, KOMMYHUKAaTHBHbIE YyHHUBEpCAJIbHbIE ydeOHblEe JEUCTBHUS,
peryJsiTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUA.

154.6.3.1. OpnageHue YyHHUBEPCAIbHBIMH  y4YEOHBIMH  TO3HABATCIHHBIMU
NEHUCTBUSAMU:

1)  ©a30BbIe JOTUYECKHUE ACHCTBUS:

BBISIBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB (SBIEHUIN),
KJIacCU(UITMPOBATH UX;

BBISIBIISITh  3aKOHOMEPHOCTH WM TIPOTHBOPEUHS B paccMaTpuBaeMbIX (akKTax,
JAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSA3M NPHU U3YUEHUH (PU3UYECKUX SIBICHUUN
U TPOLECCOB, MPOBOANTH BBIBOJBI C UCHOJIb30BAHUEM JIEIYKTUBHBIX M HHJIyKTUBHBIX
YMO3aKJIFOUE€HUM, BBIABUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEITUYMH;

CaMOCTOSATENILHO BBIOMpaTh CHOCOO peuieHus ydyeOHOM (Qu3nyeckor 3aaadu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEUIECHUs, BbIOOp Haumbojee MNOAXOIAIIEIo ¢
y4ETOM CaMOCTOSITENIHO BbIIEIEHHBIX KPUTEPUEB).

2)  0a3oBbl€ UCCIIEAOBATENBCKHUE NEUCTBUS:

MCII0JIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT TO3HAHMUS;

IPOBOJUTE IO CaMOCTOATEIBHO COCTaBJIECHHOMY IUIaHY OIBIT, HECIOXHBIN
(U3UYIECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3NUECKOTO SBIICHHUS;

OLIEHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAINIO, MOIYYCHHYIO B
XOJI€ UCCJIEIOBAHUS HIT SKCIIEPUMEHTA;



CaMOCTOSITENIbHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM
POBEAEHHOTO HAOIOICHUS, OTBITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEIIOIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHSX U KOHTEKCTAX.

3)  paborta ¢ uHpopmaruei:

IPUMEHSTH Pa3InyHble METO/Ibl, HHCTPYMEHTBI U 3alpOChl IPU MOUCKE U O0TOOpE
uH(pOpPMAIUU WIH JAHHBIX ¢ YYETOM MPEIOKEHHON yueOHOM (pu3nuecKkoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPHPETUPOBATH NHPOPMALIUIO

Pa3IUYHBIX BUIOB U (OPM IPEACTABICHHUS;

OLICHMBATh HAJIEKHOCTh UH(POPMAIIUU IO KPUTEPUSIM, MIPEATIOKEHHBIM YUUTETIEM
WM CPOPMYJITMPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (OpMY TpeacTaBlieHUs MHGOPMAIHH
¥ WUTIOCTPUPOBATH peIlacMbie 3aa4ll HECIOKHBIMH CXeMaMH, JuarpaMMaM#, WHOU
rpad UKot 1 UX KOMOWHAIUSIMHU.

154.6.3.2. OBnaneHue YyHUBEPCATbHBIMU YUYEOHBIMH KOMMYHUKAaTHUBHBIMU
JICUCTBUSIMH:

1)  oOueHue:

B X0/ic 00CYXJeHUs Y4eOHOTO MaTepualia, pe3yJbTaToB JIabOpaTOPHBIX PadbOT U
MIPOEKTOB 33J]aBaTh BOIIPOCHI MO CYLIECTBY OOCYX IAaeMOil TeMbl U BBICKA3bIBaTh UEH,
HalleJICHHbIEC HA PEIlIeHNE 3a/1a4u U NOJIepKaHue OOIIECHHUS;

COTIOCTAaBJISITh CBOM CYXACHHUS C CYXJICHUSAMH JPYTUX YYAaCTHHKOB JIMAJora,
OOHapY>KUBATh Pa3IMYUE U CXOACTBO MO3UIIHIA;

BBIPA)KATh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX; MyOJIMYHO
MPEACTaBIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3HUYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUSI, TTPOCKTA).

2)  coBMeCTHas AeSATEIbHOCTb (COTPYIHUYECTBO):

MOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOWM M HWHAUBUIYATbHOMN
paboThI IPU PELIEHUH KOHKPETHOU (pU3NUYECKO POOIEMBIL;

NPUHUMATh LIEJId COBMECTHOM J€ATEIbHOCTH, OPTraHU30BbIBATH JEHCTBUA MO €€
JTOCTHKEHUIO: PACTIPEAENSTh POJIM, 00CYX AaTh MPOLECCHl U PE3YNbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITNIOJIHATH CBOIO YaCTh pabOThl, JOCTUTasi KAUECTBEHHOI'O pe3yjbTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAH]IbI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOATEIHLHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

154.6.3.3. OBnageHue  YHHUBEPCAIbHBIMU  y4YEOHBIMH  PETYJISTUBHBIMHU
JNICUCTBUSIMH:

1)  camoopraHuzanus:



BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYyalHsIX, TPEOYIOIMUX st
pereHus PU3NIeCKUX 3HAHMM;

OPUEHTHUPOBATHCS B Pa3IWYHBIX  MOAXOJAX  TNPUHATUS  pENIeHUN
(MHIUBUAYATBHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIIOH);

CaMOCTOSITENTFHO COCTABJIATH aNTOPUTM pelIeHUs (PU3MUECKON 3a7aud WM TUIaH
UCCIICJIOBAHMUSI C Yy4YETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeIaracMbie BApUAHTHI PEIICHU;

MIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

2)  CaMOKOHTpPOJb (pedaeKkcun):

JaBaTh OIIEHKY CUTYAIlMH U MpeJiaraTh TUIaH €€ U3MEHEHUS;

OOBSCHATH NMPUUYMHBI JOCTIKEHUS (HETOCTHUKEHUS) PE3YIbTATOB JACSITEIBHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATETHLHOCTh (B TOM YHCIE B XOJ BBITOJHEHUS
¢u3nyeckoro HcCCIeIOBaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIINXCS CUTYAIlUH, YCTAHOBJIEHHBIX OIMMUOOK, BOZHUKIIINX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBHIM.

3)  SMOIMOHANBHBIA WHTEIIIEKT:

CTaBUTh ceOsl HA MECTO JPYroro uejoBeKa B XOJAE CHopa WM JUCKYCCHHM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTOTO.

4)  npunsatue ceds U APYTUX:

IpU3HABATh CBOE MPABO HAa OMMOKY MpU pelieHud (U3MYECKUX 3ajad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE XKE MPaBO JPYroro.

154.6.4. [IpeameTHble pe3yibTaThl OCBOEHUSA MPOTpaMMbl 10  (U3HKE
(yriyOn€HHBIN yPOBEHB).

154.6.4.1. TlpenMeTHble pe3yIbTaThl OCBOCHHS MPOrPAMMBI 1O (DU3UKE K KOHITY
oOyueHus B 7 Kijacce:

[IpenmeTHble pe3ynbTaThl Ha YIAyOJIEHHOM YpPOBHE JOJDKHBI — OTpa)kaTh
c(OpMUPOBAHHOCTD y OOYUAIOIINXCS YMEHU:

UCTIONb30BaTh TOHATHA: (PU3NYECKHE W XMMHUYECKUE SIBIICHUS, HaOII0JeHHE,
OKCMIEPUMEHT, MOJEIb, THUMOTEe3a, CIUHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, XKUAKOE, ra3000pa3HOE), MEXAHHUYECKOe
JIBIWOKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHoOAeHcTBytoImas cui, gedopmanus (ymnpyras, IUIacTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuyaTth siBieHus (aud@ys3us, TEMIOBOE JIBJKEHHME YacTHI[ BEIIECTBA,
paBHOMEpHOE JIBI)KEHUE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLUS, B3aUMOJEUCTBUE TEJ,
paBHOBecHE TBEPIBIX TEN C 3aKPEIJIEHHON OCHIO BpaIlleHUs, TMepenadya JaBICHUS
TBEPABIMHA TEIAMH, KUAKOCTIMU M Ta3aMHu, atMoc(hepHOe NaBlieHWE; TUTaBaHUE Ted,



MpEBPALICHUS] MEXaHUUYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3NYECKUX SIBICHUH B OKPYKAIOIIEM
Mupe (B TOM uucie (pu3nueckue SBICHUS B MPUPOJAE: MPUMEPHl JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMA B KMBOW WM HEXKHMBOM NPUPOJAE, NCUCTBUE CHII TSKECTH,
TpPEHUsI, YIIPYTOCTU B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IIJlJaBaHUEe pbIO, pblYark B TeJ€ YENOBEKa), IpPU OTOM IEPEBOJUTH
MPaKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICNISTH CYIICCTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bu3HUeCcKUX SBICHUM;

ONKCHIBATh U3YYCHHBbIC CBOMCTBA TeNl M (U3MYECKUE SBJICHHS, HUCIOJIb3Ys
dbusnueckre BeTUYHHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSAXKECTU, BEC TEla, CUJIa TPEHUS, 1aBICHUE TBEPAOTO
Tena, JaBlieHWe CTOoJI0A >KUIAKOCTH, BBITAJIKMBAIOIIAS CHIJIA, MEXaHWYecKas pabora,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOX(D(OUIIMEHT TOJIE3HOTO JEeHCTBUS
MEXaHU3MOB, KMHETHYECKasi U TMOTEHUHAJIbHAS HEPrus), MpU ONHUCAHUU MNPABUIBLHO
TPaKTOBaTh (PU3UYECKUM CMBICI UCIOJIb3YEMBIX BEJIMUMH, UX O003HAUCHUS U €IUHUILIBI
(U3MYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JIPyTUMHU BEIUYMHAMHU, CTPOUTH TpadUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEJIMYUH,

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHHUS W MPOIECCHI, UCTIOb3YS
npaBuia CIOKEHHsI cuil (BAOJb OJIHOM mpsiMoid), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECUs pblyara (0JI0Ka), «30J0TO€ MPABUIO» MEXaHUKH,
3aKOH COXPaHEHWsS MEXaHMYECKOW SHEpPruu, MNpH HSTOM [1aBaThb CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3aIMMCHIBATh €0 MAaTEeMAaTUYECKOE BHIPAKECHHE,

CTPOUTH TPOCThIE (U3UYECKUE MOJIETU pPEATbHBIX OOBEKTOB, MPOIECCOB U
SIBIICHUM, BBIJCIIATH MPU dTOM CYIIECTBEHHBIC M BTOPOCTETICHHBIC CBOWCTBA OOBEKTOB,
MPOIIECCOB, SBJICHUN, MTPUMEHAITh (U3UUECKUE MOJETH I OOBSICHEHHS (U3HMUCCKUX
MPOIIECCOB U PENICHUsI YUYEOHBIX 3a/1a4;

OOBACHATh (DU3UUECKUE SIBJICHMS, MPOILECCHl U CBOMCTBA TEJl, B TOM YHCJIE B
KOHTEKCTE€  CHUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, U  peuarh
KaueCTBEHHbIE 3a/Jlaud, B TOM 4YHUCIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS
XapaKTEePHbIX 3HAYEHUM (PU3UMYECKUX BEJIMYMH, BBIOUpPATH (PUBHYECKYIO MOJICIb,
BBISIBJISITh MPUYMHHO- CJICACTBEHHBIE CBSI3M M BBICTPAUBATh JIOTMYECKYIO MEMOYKY
pacCyXKJIeHU C HCIIOJIb30BAaHUEM HW3YUYEHHBIX CBOMCTB (PU3MYECKUX SIBJICHUH,
bu3nyueckre 3aKOHbI, 3aKOHOMEPHOCTU U MOJICIIH;

pewmiate pacu€THble 3adaud (B 2-3 JEWCTBUS) MO H3y4YaeMbIM TeMaM Kypca
¢busuku, BHIOMpas (U3MUECKYIO MOJENh C HCIOJb30BAaHHUEM 3aKOHOB W (POpMYII,
CBSI3BIBAIONINX (DU3UYECKUE BEIMYMHBI, 3aIUCHIBATH KPATKOE YCJIOBHE M Pa3BEPHYTOE
pEIICHNE 3a/1ay¥, BBISBIISITH HEIOCTAIONINE MW M30BITOYHBIC JaHHBIC, OOOCHOBHIBATH



BBHIOOpD METO/a peIIeHUs 3a7add, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJIUTH
MaTeMaTU4YecKue TmpeoOpa3oBaHUs W Pacu€Thl, OIEHWBATh  PEATHUCTHYHOCTH
MOJIYYCHHOTO 3HA4YCeHHMsS] (U3NYECKOW BEIWYMHBI W OMNPEICHATh Pa3MEPHOCTH
(bU3HYECKON BEIMYUHBI, IOTYYECHHON MPU PENICHUH 3a1a49H;

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIM (PU3UIECKUX
METOJIOB, W TpeyiaraTh OPHUEHTUPOBOYHBIH CIMOCOO peHmIeHUs, B OMNHCAHUU
UCCIICJIOBAaHUS  pacro3HaBaTh npoBepsieMoe  TMPEATOIOKECHHE (rumotesy),
UHTEPIPETUPOBATH TOJYUYCHHBIN PE3yJIbTAT;

MPOBOJUTH OIBITHI MO HAOMIOACHHIO (PU3NYECKUX SIBICHUN WU (PUINYECKUX
cBOMCTB Ten (auddy3us, TeII0BOEe paCUIUPEHUE Ta30B, SBJICHUE WHEPIUU, U3MEHEHUE
CKOPOCTM TMpW B3aUMOJCUCTBUHU TeJl, TMepenada JAaBiICHUS KUIAKOCTBIO M Ta30M,
MPOSIBJIICHUE JCHCTBUS aTMOC(EPHOrO MaBJICHUS, JCHCTBUE TMPOCTHIX MEXAHHU3MOB):
bopMyIMpOBaTh MPEIONIOKEHUE (TUIIOTE3Y) O BOBMOXKHBIX pe3yJbTaTax HaOI0ICHUH,
CaMOCTOATEILHO COOMpPATh YCTAaHOBKY W3 HM30BITOYHOTO HaOopa OOOpyJOBaHHUS H
(GbOopMyIUPOBATH BHIBOIHI,

MIPOBOJIUTH MIPSIMBbIE M KOCBEHHBIC M3MEPEHUS (U3MUCCKIX BEIMYUH (PacCTOSHUE,
IPOMEXYTOK BpPEMEHHM, Macca Teia, O0bEM Tena, CHiia, TeMIeparypa, IIOTHOCTb
KUAKOCTH W TBEPAOrO Tela, CHUJa TPEHUS CKOJBKCHHS, [aBJICHHE BO3AyXa,
BBITAJIKUBAIOIIAs CHWJA, JCWCTBYIOIIass HAa TMOTPYKEHHOE B IKHIKOCTh TEJo,
KOO(PQOUIIMEHT TOJIE3HOTO JEHUCTBUS TPOCTHIX MEXAaHH3MOB) C HCIIOJIB30BAHHEM
aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, OOOCHOBBHIBATH BBHIOOP METOJA HU3MEPEHUS,
bukcupoBaTh MOKa3aHUA MNPUOOPOB, HAXOAUTH 3HAYECHUE H3MEPSIEMOU BEIMYUHBI C
MOMOIIBIO YCPETHEHUSI PEe3yIbTaTOB CEPUM W3MEPEHUW M OLICHUBATh MOTPEIIHOCTH
VU3MEpPECHUN;

MIPOBOJUTh HECJIOXKHBIE HKCIIEPUMEHTAIbHBIE WCCICIOBAHUS 3aBUCUMOCTEHN
(bu3HYeCKNX BEIMYUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBIDKYIIIETOCS Tela OT BpEMEHHU
JIBYDKEHUS TeJa, CHIIBI TPEHHS CKOJIBKEHUS OT CHUJIbI HOPMAJLHOTO JABJICHUS, KauecTBa
00pabOTKU TOBEPXHOCTEM TEN M HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOIIaaH
COTPUKOCHOBEHHUS TEJ, CHUJIbI YIPYTOCTH OT YJUIMHCHHS MPY>KUHBI, BHITAIKHBAIOIICH
CWIBl OT 00bE€Ma TOrpy>KEHHOM 4YacTH Tejda W OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIAyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJo,
YCIIOBUH TMJaBaHUS TeJ, YCIOBUU paBHOBECHs] phluyara M OJOKOB): COBMECTHO C
yuuteneM (QopMyJIHpOBaTh 3aJadyy W THUIIOTE3y HCCIEAOBAHMS, CaMOCTOATEIHHO
IUIAHUPOBATh  MCCJIEJOBAHHME, CaMOCTOSITEIbHO COOMpaTh  AKCIEPUMEHTAIbHYIO
YCTaHOBKY C MCIIOJIb30BAHUEM WHCTPYKIIMH, TIPEJICTABIIATh MOJyYECHHbIE 3aBUCUMOCTHU
bu3nuecKX BENMYMH B BUAE Tabmuil W TpaduUKOB, OICHUBATH IOTPEHTHOCTH,
MIPOBOJIUTH BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0OBaHNUS,

cOOI0IaTh TIpaBUiIa TEXHUKU 0€30MacHOro TpyAa mpu padore ¢ 1abopaTOPHBIM
000py1I0BaHUEM;



yKa3bIBaTh MPUHIIUIBI JCUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, pblyar, MOJABUKHBINA U
HETMOBMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTepU30BaTh TPHUHIMIBI JACHCTBUS HW3YYCHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIIECCOB C HCIONB30BAHUEM HMX OMHCAHUS (B TOM
qHCcIe: TOIIUIHUKHA, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUNA Tpecc, CHQOH,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS O CBOMCTBAX
dbu3nYecKuX SABICHUN 1 HEOOXOAUMBIE PU3NIECKIE 3aKOHBI M 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM M3YUYEHHBIX TEXHUYECKHUX
YCTPONCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTMUYECKUX MPOIIECCOB MPU PEIICHUU

y4eOHO-TIPaKTUUECKUX 3a/1a4;

MPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWW B TIOBCEIHEBHOW JKMU3HU Il OOECTeueHUs
Oe3omacHOCTH TIpU OOpalIeHUH C NpUOOpaMH W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUS 370pPOBbsi U COONIOACHHA HOPM DSKOJOTHYECKOTO TOBENEHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJISITh OTOOP MCTOYHUKOB HH(pOpMaMU (PU3UUYECKOTO COAEpPKAHUS B
HNuTepHeTe, caMocToATENbHO (GOPMYIUPYS MOUCKOBBIN 3aIIPOC, HA OCHOBE MUMEIOIINXCS
3HAaHHMH ¥ TTyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIICIATH HHPOPMAIIHUIO, KOTOpas
SIBIISICTCS] IPOTHBOPEYUBOM WIIM MOKET OBITh HETOCTOBEPHOI;

UCIOJIb30BaTh TMpPU BBIMOJHEHUU YYEOHBIX 3aJaHUM Hay4YHO-MOMYJSPHYIO
JIUTEPATypy (U3UUECKOTO COJEpPKaHMs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WUurtepHer, BiuageTh npuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIMu U3 OHOIN 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE
2-3 nuCTOYHMKOB HWH(OpMANUK (PU3UUECKOTO COJEPKAHHS, B TOM YHCJIE MyOJIUIHO
IPOBOANUTDH KpAaTKHE COOOIICHUS O pe3yIbTaTax MPOEKTOB WM YU€OHBIX UCCIIECTOBAHUIM,
IIPU 3TOM TPAMOTHO HCIIOJIh30BaTh M3YUCHHBIM MOHATHHHBIA ammapar Kypca (Qpu3uKH,
COIIPOBOX/IATh BBICTYIUICHHE MTPE3CHTAINEH;

OpU  BBINIOJHEHUH YYeOHBIX TMPOEKTOB U HCCIEIOBAHUN paclpeAeisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABICHHBIMH 3aJauaMH, CJICAUTH 3a
BBIMIOJTHCHUEM TUIaHA JEHCTBHUI, OIIGHWBAaTh COOCTBEHHBIH BKJIAJ B JACSITEIHLHOCTH
IpyNIbl, BBICTpaMBaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBUE, YYMUTHIBasE MHEHHE
OKPYXaIOUX.

154.6.4.2. TlpenMeTHble pe3yJIbTaThl OCBOCHHS IPOrPAMMBI 10 (PU3UKE K KOHILY
oOydeHus B 8 Kiiacce:

[IpenmeTHble pe3yibTaThl Ha YIIIyOJIEHHOM YpPOBHE JOJDKHBI —OTpa)aTh
c(OpMUPOBAHHOCTD y O0YYAIOIINXCS YMEHU:



UCII0JIB30BaTh NOHATHS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHEe M amMopdHbIEe Tena,
HACBHIIICHHBI M HEHACBIIIEHHBIM Map, CIMOCOObl M3MEHEHHWs BHYTPEHHEH DSHEpruu,
AJIIEMEHTAPHBIN JIEKTPUYECKUN 3apsl, NPOBOJHHUKH, MOJYIPOBOAHUKH, TUAJIEKTPHUKH,
VMCTOYHUKHM IIOCTOSHHOTO TOKA, JJEKTPUYECKOE M MArHUTHOE IIOJISI, OITHYECKas
CUCTEMA) U CUMBOJMYECKUHN $3bIK (DU3UKU MPU PEIICHUH YYEOHBIX WM MPAKTHUYECKHX
3a/1ay;

paznuyaTh SIBJIeHUs (TEIJIOBOE pacIHIMpeHue (CxKaTue), TEIJIOBOE pPaBHOBECHE,
IIOBEPXHOCTHOE HATSHKEHUE, CMauyMBaHUE, KalWUIIPHBIE SBIICHUs, WCIApPEHUE,
KOHJEHCAlUs, IUIABJICHUE, KpPUCTAIIM3alus, KHUIEHHE, CHOCOObl Temionepeaadn
(TErI0NnpOBOAHOCTh, KOHBEKIIMS, U3JIyYE€HUE), TEIUIOBBIE MOTEPU, SJIEKTpU3ALMS Tell,
B3aMMOJICUCTBUE 3apsA0B, IEHUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB,  JEHCTBME MAarHUTHOIO IIOJIS HA IPOBOJHUK

C TOKOM) IO OINHCAaHHUIO HMX XapaKTEpHbIX CBOICTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBICHHE;

pacno3HaBaTh MPOSIBICHUE H3YyYEHHBIX (DU3NYECKUX SIBJIECHUM B OKPYKAIOIIEM
MUpe (B TOM 4ucie PU3NYECKUE SBJICHUS B MIPUPOJE: MOBEPXHOCTHBIE U KAUJUIAPHBIE
ABJICHUS B IIPUPOJE, KPHUCTAUIBI B Ipupone, wuznydyeHue CoJiHIA, 3aMep3aHue
BOJOEMOB, MOpPCKUE Opu3bl, 0Opa30BaHUE POCHI, TyMaHa, UHES, CHEra, HJIEKTPUUYECKUE
SBJICHUS B atMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHW3MOB, MArHUTHOE IOJe 3eMJIH,
npelid morocoB, poiab MAarHUTHOTO MOJS 7S )KM3HU Ha 3eMile, OJIIPHOE CUSHUE), IPU
TOM MEPEBOJUTH MPAKTUUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH CYIIECTBECHHBIE
CBOICTBA (MpU3HAKU) (PU3UYECKUX SBICHUM;

ONKCHIBaTh HU3YYEHHbIE CBOMCTBa Tel M (U3NYECKUE SIBJICHUS, HCIOJIB3YS
¢usnyeckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIus, KOJUYECTBO TEIUIOTHI,
pabora rasa, yjAelibHas TEIUIOEMKOCTb BEIIECTBA, YJEJNbHAas TEIUIOTA IIJIABJICHUS,
yaenbHas TeIuioTa mnapooOpa3oBaHMs, yJedbHas TEIIOTa CropaHus TOIUIMBA,
KO3((PULMEHT TMOJE3HOTO ACUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/lyXa, DJJEKTPUYECKMH 3apsj, Cujla TOKa, DJJIEKTPUYECKOE  HaIpsKEHUeE,
CONPOTHUBIICHUE TMpoBOoAHUKA, I/JC B menum MOCTOSHHOTO TOKA, JSJIEKTPHUYECKOE
yAeJIbHOE CONPOTUBJIEHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), IPH
ONMMCAHUM TPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICH MCIOJIb3YEMbIX BEIWYUH, HX
0003HaUYEHUsI U €IMHUIBl (PU3NUECKUX BEIMYUH, HaXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHY!0 (U3WYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHUS U MPOLECCHI, UCIOJIb3Ys
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMUS BEILECTBA,
ypaBHEHHE TEIUIOBOTO OajlaHca, 3aKOH COXpPAHEHHs 3JIEKTPUYECKOrO 3apsijia, 3aKOH
KynoHa, nmpuHOMI Cynepno3uuuy S3JEKTPUYECKUX Mosied, 3akoH Oma g ydacTka



nienu, npasuna Kupxroda, 3akon Oma it mostHO# 1ienu, 3akoH Jxoyns-JIenia, 3akoH
COXpPaHEHHUSl SHEPTuH, MPH ATOM Pa3IUYaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

CTPOUTh MPOCTbIE (U3UYECKUE MOJEIU pPEATbHBIX OOBEKTOB, MPOLECCOB U
SIBJICHUM, BBIACNIATH IPU 3TOM CYUIECTBEHHBIE U BTOPOCTENCHHbIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUH, TPUMEHATh (QU3HUECKHE MOJETU A OOBACHEHHS (PU3MYECKHX
MIPOIIECCOB U PEIICHUs YUCOHBIX 3a/1a4;

OOBSACHATH (DU3MYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE  CHUTyalluldl  MPAaKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa, MW  pelmarh
KaueCTBEHHbIE 3aJa4l, B TOM 4YHUCJIE TPEOYIOIIMEe YHUCICHHOTO OIEHUBAHUS
XapaKTePHbIX 3HAYCHHM (PU3NYECKUX BEIUYHMH, BBIOUPATh (PU3UUYECKYIO MOJIEINb,
BBISIBJISITh NPUYUHHO- CJIEACTBEHHBIC CBS3UM U BBICTPAMBATH JIOTMYECKYIO LEMOYKY
pacCy’>KJIeHUH C MCIOJb30BAaHUEM M3YYCHHBIX CBONCTB (DU3MYECKUX SIBICHHM,
($u3nYeCKuX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIENIEH;

pemarh pacyéTHble 3aJa4M (C MCIOJb30BAHUEM 2-3 ypaBHEHUI) MO M3y4aeMbIM
TeMaM Kypca (pU3UKH, BHIOMpPAss (PU3HUECKYIO MOJIEIb C UCIOJIb30BAHUEM 3aKOHOB M
bopmy, CBA3BIBAIOUIMX (U3MYECKUE BEIWYMHBI, 3alMChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3aJaud, BBISBISATH HEJOCTAIONIME WM W30BITOYHBIE JTAHHBIE,
00OCHOBBIBaTh BBIOOP METOJA pELICHUs 3aJlayM, MCIOJIb30BATh CIPABOYHbBIEC JaHHBIE,
NPUMEHSATh METOJIbl aHall3a Pa3MEpPHOCTEH, MCIMOJIb30BaTh TIpaUuecKue METOIb
penieHus 3ajay, IpOBOAUTh MaTeMaTUYECKHUE MPeoOpa3OBaHMs U Pacu€Thbl, OLICHUBATh
PEATUCTUYHOCTh TOJYYEHHOTO 3HAYeHUsA (PU3MYECKOW BEJIMYMHBI U OMNPENEsaTh
pa3sMepHOCTh (U3UYECKON BEIIMUUHBI, MOTYUYEHHOMN MPU PEIICHUH 3a/1a4K;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PUIUUECKUX
METOJIOB, W TpeylaraTb OPUEHTUPOBOYHBIH CIOCOO pEelIeHUs, B OMNHCAHUU
UCCJIEI0BAHMUS pacno3HaBatTh IIPOBEPAEMOE IPEATOIO0KEHNE (rumotesy),
MHTEPIPETUPOBATH MOTYUYCHHBIN pE3yJIbTaT;

IPOBOJUThH OMBITHI MO HAOIIOACHHIO (PU3NYECKHUX SBICHUN WU (PU3NYECKHUX
CBOMCTB TeJ (KalMJUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3/lyXa OT €ro o0béma u
TeMIIepaTypbl, CKOPOCTH MpOIecca OCThIBaHUS (HArpeBaHMs) MPU U3IYyUYEHUU OT LIBETa
u3Nydaome (MOrolamieil) MOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJBI  OT
TEMIIepaTypbl KUAKOCTH U IUIOMAIM €€ TOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aMMOJIEHCTBUE JJIEKTPUUECKUX 3apA/IOB, B3aUMOJCHCTBUE NOCTOSIHHBIX MarHUTOB,
BHU3yaJIN3allisi MAarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, AEHCTBHSI MAarHUTHOTO IO
Ha TPOBOJHHMK C TOKOM, CBOWMCTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUTATEIS
IOCTOSTHHOTO TOKAa): (OPMYJUpPOBaTh IPOBEPSEMOE MPEANONOKEHUEe (TUIOTE3y) O
BO3MOXKHBIX pe3yJbTaTax HaOJIOJACHUN, CaMOCTOSITEIbHO cOOMpaTh YCTaHOBKY U3
n30BITOYHOTO Habopa O00OpYyIOBaHUS, OIMUCHIBATH XOJ OMNBITAa W (OPMYIUPOBATH
BBIBO/IbI;



OPOBOAUTH TpPSIMbIE M  KOCBEHHBbIE H3MEpeHUs (U3MUECKUX  BEIUYUH
(Temnepatrypa, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, CHJIa TOKA, HAIIPSKEHUE, yIeTIbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHUE MPOBOJAHMKA, paboTa ¥ MOIIHOCTb
AIEKTPUYECKOT0 TOKA) C MCIOJIb30BAHUEM aHAJOrOBBIX M IHU(PPOBBIX NPUOOPOB,
00OCHOBBIBaTh BBIOOp METOJIAa H3MEpEHUs, (QPUKCUPOBATh IOKa3aHUs NOpHOOPOB,
HaXOJUTh 3HAUYECHHE HM3MEPSEMOM BEJIMYMHBI C TOMOULIBIO YCPEAHEHHUS PE3YJIbTATOB
CEpUU U3MEPEHUN U OLICHUBATh IIOTPELIHOCTh U3MEPEHHU;

IPOBOJUTh OSKCIEPUMEHTAIbHBIE MCCIECIOBAaHUSI 3aBUCUMOCTEN (PU3MUYECKHUX
BEJIMYMH (3aBUCHUMOCTh [JaBJEHMsI BO3yXa OT €ro o0béMa M HarpeBaHus WU
OXJIAKICHMSI, UCCIIEOBAHUE SIBJICHUS TEIUIOOOMEHa NpU CMEUIMBAaHUM XOJIOAHOM U
ropsiueil BOJbI, 3aBUCUMOCTh COIPOTHUBIICHUS MPOBOAHMKA OT €r0 JUIMHBI, IUIOLIaJH
NOTIEPEYHOT0 CEYEHUs U YAEJIBHOIO CONPOTUBIICHUS BEIIECTBA IMPOBOJHHKA, CHJIBI
TOKa, MPOTEKAIIIEr0o 4Yepe3 MPOBOJHUK, OT HANpPsKEHHs Ha IPOBOJHHUKE,
UCCJIEIOBAHNUE IIOCJENA0BATEIBHOIO W MApPAJUIEIbHOIO COECIUHEHUN IPOBOJIHUKOB):
COBMECTHO C yuuTeneMm (opMyaupoBaTh 3adadyy M THUIOTE3y HCCIEAOBaHUS,
CaMOCTOSATENIbHO  IUIAHMPOBATh  HMCCJENOBAHHME,  CAMOCTOSITENIBHO  COOMpAaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJb30BAHUEM WHCTPYKIUHU, MPEACTABISTH
NOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TaOIUl W TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, TPOBOAUTH BBIBOJIBI MO PE3YJIbTATAM HCCIIEIOBAHUS;

coOmoaTh TMpaBwia O€30MacHOro TpyJaa npu padore ¢ Ja0opaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIECCOB C HCIOJb30BAHUEM HMX ONHUCAHMS (B TOM
Yuce: CHCTeMa OTOIUIEHHS JOMOB, TUIPOMETp, MapoBas TypOWHa, ammepMerp,
BOJIbTMETpP, CUETYMK AJIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (MPUMEPHI), TPEJOXPAHUTENN U UX MPUMEHEHHE B
ObITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTPOJBUTATENb MOCTOSHHOTO TOKA), UCHOJIb3Yysl 3HAHUSA O CBOMCTBAX (DPU3UUYECKUX
SBJICHUW, HEOOX0AUMbIE (DU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTENbHBIE MPUOOPHI TIO
CXeMaM M CXE€MaTUYHBIM pUCYHKaM (MKUIAKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETpP, JBUraTelb BHYTPEHHETO CropaHus, 3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMBbI JJIEKTPUYECKHUX LIENel ¢ IMOCIEeN0BAaTEIbHbIM U MapalieIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3jiuyas YCIOBHbIE OOO3HAUYEHHUs JJIEMEHTOB DSJIEKTPUUECKHUX IIeNei,
UCII0JIB30BaTh CXEMbBI M CXEMAaTUYHbIE PUCYHKH M3YYECHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB IMPHU PEIIEHUU Yy4eOHO-
IIPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPbI (HAXOAUTh WH(GOPMALMIO O MPUMEPax) MPAKTHUYECKOTrO
UCTIONb30BaHUS (PU3MUECKUX 3HAHWM B TOBCEIHEBHOM KH3HU [UIsi OOeCredeHus



O0e3omacHOCTH TMpU OOpalleHHH ¢ NpuOopaMu U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHHUsI 3J0pOBbS U COOJIIOJEHHS HOPM 3KOJOTMYECKOIO IIOBEIEHUS B
OKPYXaroUIen Cpee;

OCYUIECTBIISTh NOUCK MH(popManuu B MIHTEpHETE, caMOCTOATENBEHO POpMYIHPYS
MOMCKOBBII 3alpoc, HA OCHOBE MMEIOLIMXCS 3HAHUI M CPaBHEHHUS JOMOJIHHUTEIbHBIX
MCTOYHUKOB BBIIETATh MH(DOPMAIMIO, KOTOPAs SBISETCS MPOTUBOPEUMBON WIIA MOXKET
OBITh HEZJOCTOBEPHOM;

UCIOJIb30BaTh TMpPU BBIMOJHEHUU YYEOHBIX 3aJaHUl Hay4YHO-MOMYJSPHYIO
JUTEPATypy, CIPAaBOUYHBIE MaTepualbl, pecypchl cetu MHTepHeT, BianeTh NpuéMamu
KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHusi HHGOpMAIMK W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIeHUs, 00001mas
uHGOPMAITUIO U3 HECKOJBKUX HCTOYHHKOB, B TOM YHCJIE€ MyOJWYHO MPEICTaBIATH
pe3ynbTaThl MPOCKTHOW MJIM UCCIIEN0BATEIbCKON JEATENBHOCTH, P 3TOM I'PAMOTHO
UCTIONb30BaTh M3YyUEHHBIM MOHITHMHBIN ammapar Kypca (HU3UKH, COIMPOBOXKIATH
BBICTYIUIEHUE ITPE3CHTALUEN;

IIPU BBINIOJIHEHUH YUYEOHBIX NMPOEKTOB M MCCIEIOBAHUNA (PU3HUECKUX MPOLECCOB
pacnpenensaTh 0053aHHOCTU B T'pyNNe B COOTBETCTBMU C MOCTAaBIECHHBIMHU 3a/ladyaMH,
CIIEIUTh 32 BBINOJIHEHUEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, OLEHUBATH
COOCTBEHHBIM BKJIAJ B JCATENBHOCTh TPYMIbl, BBICTPAaUBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MMPOSIBIISAS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

154.6.4.3. IlpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI IO (hU3UKE K KOHITY
oOyuenus B 9 kiacce:

[IpenmeTHble pe3yibTaThl Ha YIIIyOJIEHHOM YpPOBHE JOJDKHBI — OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHIA:

UCIIOJIB30BaTh NOHATHS (CHCTEMa OTCYETA, OTHOCUTEIBHOCTH MEXaHUYECKOIO
JBUKEHUSI, HEBECOMOCTh M NEPETPY3KH, LIEHTP TAKECTU, MEXAHUYECKHUE BOJIHBI, 3BYK,
UH(ppa3ByK U YJIbTPA3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE H3IIyYEHHE,
1IKajga 3J€KTPOMArHUTHBIX BOJIH, ICTOYHUKH CBETA, OJIM30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUSA U MOIJIOMIeHMs, anb(a-, 0eTa- U raMMa-u3JIy4eHHs,, U30TOIbI,
sJIepHas U TepMOsJIEpHasl YIHEPreTUKa) U CUMBOIMYECKUH SA3bIK (PU3UKHU MPU PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1ay;

paznuyaTh  SBJIEHUsA (paBHOMEPHOE U  HEpPABHOMEPHOE MPAMOJUHEHHOE
JIBUYKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEIHOE NBUXKEHUE, CBOOOJHOE MaJeHHUE Ted,
JIBIKEHUE TI0 OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PAaBHOBECHE MAaTEpPUAIbHOW TOYKH,
pEaKkTUBHOE JBM)KEHHE, HEBECOMOCTb, KojeOaTenbHOE IBUKEHHE (TapMOHUYECKHE,
3aTyXalollue, BBIHY)XKJIEHHbIE  KoJieOaHMs), PE30HAHC, BOJHOBOE  JBH)KCHUE
(pactipocTpaHeHWe ¥ OTPaKECHHE 3ByKa, HWHTephepeHIus ©u Audpakius BOJH),
NPSIMOJIMHEWHOE PACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETa, IOJHOE



BHYTPEHHEE OTpPaXCHHE CBETAa, PA3IOKEHUE OEJIOro CBETa B CIEKTP H CIOXCHHE
CIIEKTPATbHBIX IIBETOB, €CTECTBEHHAS] PAJMOAKTUBHOCTh, BOSHUKHOBEHHE JTMHEHIATOTO
CIEKTpa W3IyYCHHS) 1O OMUCAHUIO MX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (PU3NYECKUX SIBJICHUH B OKPYKAIOIIEM
Mupe (B TOM 4YHclie GU3NUECKHUE SBJCHUS B MPUPOJC: MPWINBBI U OTJIHBBI, TBIKCHHE
iaHeT COMHEYHON CHCTEMBI, PEaKTHBHOE JIBW)KCHHUE KUBBIX OPraHU3MOB, BOCTIPUSTHE
3BYKOB KHBOTHBIMH, 3€MJICTPSICCHHE, CCHCMUYECKUE BOJIHBI, IIyHAMH, 9XO0, IIBETa TEI,
ONTHYECKUE  SIBJICHUS B  TPUPOJE, OHOJIOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIBTPaQHUOIETOBOTO U PEHTTCHOBCKOTO H3ITyUYEHUH, €CTCCTBEHHBIH pPaJlOaKTHUBHBIN
(G oH, KOCMUYECKHUE JTYUH, PaIMOAKTUBHOE U3ITyYECHUE IPUPOIHBIX MUHEPAJIOB JICHCTBUE
PaIMOAaKTUBHBIX HW3JIYYCHUH Ha OpraHuM3M 4YeJOoBeKa), NpU OSTOM TEPEBOIUTH
MPAKTUYECKYIO 3a/adyy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK)
(bU3HYECKUX SBICHHUI;

ONMCHIBATh W3YYCHHBIC CBOWCTBA Tel H (DU3UYECKUE SIBICHHS, HCIIOIB3YS
busnuecKkre BeIWMYUHBI (CPeIHSISI © MTHOBEHHAs CKOPOCTh TeJjla TPU HEPAaBHOMEPHOM
JBIDKEHUW, YCKOPEHHUE, TMepeMEIICHUE IPH PABHOYCKOPEHHOM TMPSIMOJUHEHHOM
JBIKEHUH, YTIIOBas CKOPOCTh, IIEHTPOCTPEMHUTEILHOE YCKOPEHHUE, CHjla TPEHUS, CHjia
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOHOTO TMAJCHUs, BEC TeJla, IIEHTP TSHKECTH
TBEPIOTO TEjIa, UMITYJIBC TEla, UMITYJIBC CHJIbI, MOMEHT CHJIBI, MEXaHUYECKast padoTa u
MOIITHOCTh, TMOTCHIMAJIbHAS JHEPIrHsl Tella, TMOTHSATOTO HaJl IMOBEPXHOCTHIO 3EMIIH,
MOTCHIIMATbHAST DHEPrUsl CXATOW TPYKHUHBI, KHHETHYECKas DHEPrus, IOJHAsS
MEXaHUYeCKasi SHEPTUsi, MEepUoj] U YacToTa KojieOaHUM, MEPHO]] MaTEeMaTUYECKOTO U
MPY>XKUHHOTO MAasTHUKOB, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb
CBETa, TMOKa3aTejdb NPEIOMIICHHSI CpEeJbl), TPH OMUCAHWUU TPABWIHHO TPAKTOBATH
(bU3HYECKHUI CMBICIT UCTIOJIB3yEMbIX BEJTUYHMH, UX 0003HAYCHUS U STUHUIIBI (PU3NUECKUX
BEITMYMH, HAXOJIUTh (OPMYJBI, CBS3BIBAIONINE JaHHYI (U3WYECKYIO BEIMYHUHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTHh TPAPUKA H3YYECHHBIX 3aBHUCHUMOCTEH (PH3NIECKUX
BCJTNYWH;

XapaKTepHU30BaTh CBOMCTBA Tel, (HDU3UYECKUE SBICHUS W MPOIECCHI, MCIOIb3YS
3aKOH COXPAaHCHHs dHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHUS, MPUHIIUI CYIEPIIO3HITNH
CWJI, TIPHHIIMI OTHOCHUTEIbHOCTH [ammies, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHUS
UMITYJIbCa, TEOPEMY O KMHETHYECKOW SHEpruu, 3akoH ['yka, 3akoH bepHyInu, 3aKOHBI
OTPaKEHHUS W TPEIIOMIICHUSI CBeTa, (OpMYIy TOHKOW JIMH3BI, IJIAHETAPHYI MOJEIh
aToMa, HYKJIOHHYIO MOJIeJb aTOMHOTO fJ]pa, 3aKOHBI COXPAaHEHMs 3aps0BOTO U
MacCOBOTO YHCENl TPH SACPHBIX pEaKlUUsX, NpU OTOM pa3inyaTh CIOBECHYIO
(GbOpMyYITMPOBKY 3aKOHA U €70 MAaTEMATHUYECKOE BhIPAKEHNUE;

CTpOUTh (U3MUECKHE MOJECIH PEATbHBIX OOBEKTOB, IMPOIECCOB W SIBICHUH,
BBIICNIATh TIPH OTOM CYIIECTBEHHBIE M BTOPOCTCIICHHBIE CBOWCTBA OOBEKTOB,



MPOIIECCOB, SIBICHUN, MPUMEHATh (QU3HUYECKUE MOJETH s OOBACHEHUS (PU3MUECKHUX
MIPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSCHATH (DU3UYECKUE SIBICHUS, TPOIECCH U CBOWCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€  CHTyalldid  MPaKTUKO-OPHMEHTHPOBAHHOTO  XapakTepa, W  pemiarh
KaueCTBCHHBIE 3aJa4l, B TOM 4YHCJIC TPEOYIOIINE YHUCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (U3MUECKUX BEIWYWH, BBHIOMpaATh (U3MYECKYI0 MOJETb,
BBIIBIISATh TPUYMHHO- CJICACTBEHHBIC CBS3M M BBICTPAWBAaTh JIOTHYECKYIO IICTIOYKY
paccyxJeHuid u3 2-3 IIaroB ¢ HUCIOJIb30BAaHUEM H3YYCHHBIX CBOWCTB (PU3MYCCKUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH M MOJIETIeH;

pemate pacu€THBIE 3aJadd MO0 H3y4aeMbIM TeMaM Kypca (QHU3uKH, BBIOMpAs
COOTBETCTBYIOIIYIO (PU3MUECKYIO MOJENb C HCIOJIb30BAaHUEM 3aKOHOB U (POpMYyII,
CBSI3BIBAIONINX (DU3UYECKUE BEIMYMHBI, 3aMUCHIBATh KPAaTKOE YCJIOBHE U Pa3BEPHYTOE
pEIICHNE 3a/1ay¥, BBIABIISITH HEJOCTAIONINE WM M30BITOYHBIC JaHHBIC, 0OOCHOBHIBATH
BBEIOOpD METO/a pEUIeHUs 3a/Jadd, HWCIIOJIB30BaTh CIIPABOYHBIC JAaHHBIC, MPUMECHSTH
METOJIbl aHAJIHM3a Pa3MEPHOCTEH, UCITOIB30BaTh TpadmuecKre METOIbI PEIIeHus 3a1ad,
MIPOBOJUTH MaTEMaTHIECKUE MPeoOpa30BaHUsS W PACUYETHI, OIICHUBATh PEATUCTUIHOCTD
MOJIYYCHHOTO 3HAYCHHMsS] (U3MYECKOW BEIUYMHBI W OMNPEICIATh Pa3MEPHOCTH
(U3UYECKON BEIMYUHBI, IOTYYSHHON MPU PEIICHUH 3a1a4H;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh MPU IMOMOIIH (PU3HYECKHUX
METOJIOB, W Tpeajaratb OPHUEHTUPOBOYHBIM CIOCOO pEIICHHS, B OINHWCAHUH
WCCIICJIOBAaHMS PACIIO3HABATH TPOBEPSIEMOE MPEANONIOKCHHE (TUTIOTE3Y), OIICHUBATH
NPAaBWJILHOCTD TOPSIIKA MPOBEICHUST WCCICIOBAHMSI, HHTEPIPETUPOBATH TOTyUEHHBIN
pe3yibTarT;

MPOBOJUTH OIBITHI TO HAOIIOJACHHUIO (PU3UYECKUX SBICHUN WU (PU3UYECKUX
CBOMCTB Ten (M3yueHHWe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpPAaHEHUS JHEPIHH,
3aKOHA COXpaHEHUS WMITYJbCa, JEHCTBHE 3aKOHA bepHYIIM © BO3HUKHOBECHHE
MOTBEMHOMN CHJTBI KPBLJIA, 3aBUCUMOCTD TTEPHO/Ia KOJICOAHU MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a W XKECTKOCTH TPYKUHBI M HE3aBHCHUMOCTh OT aMILUIUTYIBI MaJbIX
KoJieOaHU, MPSAMOJIMHENHOE pPACIpPOCTPAHEHHE CBETA, Pa3IOKEHHE Oeoro CBeTa B
CIIEKTp, U3yUYEHNE CBONCTB M300paKEHUS B TJIOCKOM 3€pKajie U CBOMCTB M300paKEeHUS
npeaMera B cOOMparoliei JuH3e, HaOII0JICHHE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB
U3ITydeHHs ): (HOPMyYJIMPOBaTh MPOBEPSIEMOE MPEATIOI0KEHHE (THUITIOTE3Y) O BO3MOXKHBIX
pe3ynbraTtax HaOMIOJEHUH, CaMOCTOSTENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO
Habopa 000PyI0BaHMS, OTIMCHIBATE XOJ ONBITA U (POPMYIHUPOBATH BHIBOIHI,

MIPOBOJIUTH MTPU HEOOXOJIMMOCTHU CEPHIO MIPSIMBIX U3MEPEHH, ONIPEIeIIss CpeIHee
3HAYEHWE U3MEPAEMON BETUYHHBI U OMNPEICINsisl MOTPEIIHOCTh Pe3yJIbTAaTOB MPSIMBIX
U3MEepeHuii, 000CHOBBIBAThH BBIOODP criocoOa u3MepeHus (M3MEPUTENHHOTO MPrudopa);

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUsT (U3MYECKUX BEIWYUH (CPEIHssi CKOPOCTh U
YCKOPEHHE TeJla MPU PaBHOYCKOPEHHOM JBI)KCHHH, YCKOPEHHUE CBOOOJIHOTO TaICHWSI,



KECTKOCTh TPYXKUHBI, KOIPOUIIMECHT TPEHUS CKOJIBKEHHUS, MEXaHuueckas pabora u
MOII[HOCTh, YacTOTa M TNEpUOA KOJeOaHUN MaTeMaTHUYeCKOro | MIPYKHHHOTO
MasiTHUKOB, (DOKyCHOE paccTosiHHME coOuparomeld JUH3bl U €€ ONTHYecKas Ccuia,
paAMOaKTUBHBIM (OH) € KCHOJB30BAHMEM aHAJOrOBBIX M LU(PPOBBIX HPHOOPOB:
00OCHOBBIBaTh BHIOOpP METOJA M3MEPEHMS], TUIAHUPOBATh U3MEPEHHUS, CAMOCTOSATEIBHO
coOMpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, BBIYHCIATh 3HAYCHHE BEIWYMHBI U
aHAIM3UPOBATh TIOJYYEHHbIE PE3yIbTaThl, OLEHUBAs MOrPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPECHHUI;

IPOBOJUTH OJKCIEPUMEHTAIbHBIE MCCIEOBAaHUSl 3aBUCUMOCTEH (PU3MUYECKHUX
BEJUYUH (3aBUCHUMOCTh IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBUXKEHUU 0e3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOIO
JaBJICHUs, Tlepuoja KoyieOaHUl MaTeMaTH4eCKOro MasTHUKAa OT JJIUHBl HUTH,
OIpe/ieJieHNe YCKOPEHHsI CBOOOIHOTO MaJACHUs, UCCIeI0BAaHUE U3MEHEHUS BETUUUHbI U
HaNpaBJIeHUS! WHIYKIIMOHHOTO TOKa, 3aBUCHMOCTb YIJIa OTPaXeHHs CBETa OT YyrIia
NaJICHUA, YIJa MPEJIOMIICHUS OT YIJIa MaJeHus] CBETOBOTO JIy4a, UCCIIEOBAHUE TPEKOB:
U3MEPEHUE PHEPIUU YACTHIIBI IO TOPMO3HOMY IyTH (10 QoTorpadusim)): COBMECTHO C
yuuteneM (QopMyJIHpOBaTh 3aJadyy W TUIIOTE3y HCCIEAOBAHMS, CAMOCTOSATEIBHO
IUIAHUPOBATh  UCCJEAOBAHHME, CAMOCTOSTEIBHO COOMpaTh  JKCIEPUMEHTAIbHYIO
YCTaHOBKY, MPECTABIIATH MOTyUYEeHHBIC 3aBHCHUMOCTH bu3NYECKUX BETUUNH

B BUJIE TaOIHUILI

U TpaUKOB, OLICHUBATh MOTPEITHOCTH,  NPOBOJUTH BBIBOABI IO
pe3ynbTaTam

UCCIIEJOBAHMS;

COOJII0IaTh TIpaBUiIa 6e30macHoOro TpyJa nmpu padote c
1a60paTOPHBIM

000pyZI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3YyYEHHBIX NPUOOPOB, TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB C HCIONB30BAHUEM HMX OMHCAHUS (B TOM
quclie: CIHUJIOMETpP, JATYUKHU MOJIOKEHUS, PACCTOSHUSA U YCKOPEHMs, paKkeTa, 3XOJIOT,
OUYKH, TIEpUCKOIl, (oToanmapar, MHUKPOCKOI, TEJIECKON, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JIO3UMETP, Kamepa BuiabcoHa), HUCMONB3ys 3HAHUS O CBOMCTBAx
busnyecKkux SBICHUNA W HEOOXOoAMMBIE (DU3MUECKHEe 3aKOHOMEPHOCTH, MCIOIh30BaTh
CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YUCHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npUOOPOB U TEXHOJIOTMYECKUX MPOIIECCOB MIPU PEIICHUH y4eOHO-TIPAKTUUECKUX 3a]1ad,
ONTUYECKUE CXEMBI JUIS IOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKajie U coOMparolei
JIMH3E;

OPUBOJUTH MPUMEPbl (HAXOAUTh HMH(GOPMALKMIO O MPUMEpPax) MPAKTHUYECKOTrO
UCTIONb30BaHUS (PU3MUECKUX 3HAHWM B TMOBCEIHEBHOM KHU3HU [UIsl OOecredeHust
Oe3omacHOCTH TpH OOpalleHHd C MpudopaMH M TEXHHUYECKUMHU YCTPOWCTBaMHU,



COXpaHEHUs 37I0pOBbS U COOJIOJEHUS HOPM OSKOJOTUYECKOTO TIOBEJCHUS B
OKpYXaroUIen Cpeie;

OCYIIECTBIIATH MOUCK nHpopMmaiuu B MIHTEpHETE, CaMOCTOATETEHO (POPMYyITHPYS
MOMCKOBBIA 3aIpOC, HAXOAUTh IIYTH OINPEACIICHUS JOCTOBEPHOCTH ITOIYyYEHHOMU
nH(pOpMaIIK HA OCHOBE UMEIOIIUXCS 3HAHUH U JOTOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh TPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-MOMYJISIPHYIO
JUTEpATYpy, CIOPaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BlajieTh NpuéMamu
KOHCTIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHGOPMAIMU W3 OJHONW 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE THCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIIMM U3 HECKOJbKMX HMCTOYHUKOB, MYOJIMYHO TMPEICTABIATh PE3YyJIbTaThI
IIPOEKTHOM WJIM MCCIIEIOBATENBCKON AEATENbHOCTH,IPU 3TOM I'PAMOTHO MCIIOJb30BATh
W3YYCHHBIM TMOHATUMHBINA ammapaT W3y4aemMoro paszzena (U3NKH U COMPOBOXKAATH
BBICTYIUICHUE TIPE3EHTAIMEH ¢ yU€TOM 0COOCHHOCTEH ayUTOPUU 00YyJarOIITXCSl.



