154. ®epepanbHan paboyasa nporpamma no yye6Homy npeamety "®dusumka”
(yrny6neHHbIN ypoBeHb).

154.1. ®denepanpHas pabovas mporpaMmma o yueobHomy npeamety "dusuka" (yriyOaeHHbIH
YPOBEHB) (J1ajiee COOTBETCTBEHHO - MporpaMma 1o (pusuke, Gu3nKa) BKIIOYAET MOSCHUTEIBHYIO
3aIUCKY, COJepKaHue 00yUYeHHUs, TUNIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHS IPOrpaMMBbI 110 (PU3UKE.

154.2. NosAcHUTenbHaaA 3anucka.

154.2.1. TIporpamma 1o ¢hu3rke Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHUs COCTaBIeHa Ha
OCHOBE TOJIOKEHUI 1 TpeOOBaHUHN K pe3yJibTaTaM OCBOCHMS Ha yIIIyOJEHHOM YPOBHE OCHOBHOM
o0OpasoBartenbHON MporpaMmbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yueToM deaeparbHOn
paboueii mporpaMMbl BOCIIUTaHUS U KOHLIEIIMM MIPErolaBaHus yueOHoro npeamMeta "dusuka".

154.2.2. Copepxanue TporpaMmbl M0 (PU3MKE HAMPABICHO HA YIOBJICTBOPCHHE
HOBBIIIEHHBIX 3allPOCOB  OOYyYalOIMXCs, CTpeMsmuxcs K Oonee IIIyOOKOMY OCBOEHHIO
(u3nuecKrx 3HaHUH, U Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH o0yyatomuxcs. B
nporpaMMe Mo (U3MKE YYHUTBHIBAIOTCS BO3MOXHOCTH YYE€OHOro NpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk mIaHUpPyeMbIM JUYHOCTHBIM W METANpeIMETHBIM pe3ysbTaTaM
0o0y4yeHHs, a TaKKe MEXIPEIMETHbIE CBSA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpEJIMETOB Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHuUs.

154.2.3. TIporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeseieHne yueOHOro Marepuania o
rogam o0yueHus (1o Kjiaccam), ImpejiaraeT NPUMEPHYIO MOCIEI0BaTENbHOCTh U3YyUEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPIKaHUS U YUeTe BO3PACTHBIX 0COOCHHOCTEH
oOyyJaronuxcsi.

154.2.4. Tlporpamma o ¢usuke pa3paboTaHa ¢ LETbI0 OKAa3aHUS METOAWYECKON MOMOIIH
YUUTENIO B CO3/IaHUU pabouelt MporpaMMsl M0 y4eOHOMY MPEIMETY.

154.2.5. ®usuka ABAsSETCS CHUCTEMOOOPA3YIOUIMM JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUEH, Ononoruei, actpoHomuen u ¢uzndyeckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-
Hay4yHyl0 KapTHHY MHUpa, NpeaocTaBisieT HauOosiee sicHble 00paslibl MPUMEHEHHUS HAyYHOIO
METO/1a MO3HAHUS, TO €CTh CII0C00a MOMyUYeHUs JOCTOBEPHBIX 3HAHHUH O MUpE.

154.2.6. Onna W3 TIaBHBIX 3adad (Qu3nMueckoro oOpa3oBaHMsI B CTPYKType oOLIero
00pa30BaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U HHTEpeca K HayKe
y O0yJaroIuXxcs.

Wzyuenne ¢u3nkn Ha yriyOJeHHOM YpOBHE TMpeNrojiaraeT yBEpEeHHOE BIIaJICHUE
CJIETYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

HAay4YHO OOBICHATH SIBJICHUA,
OLCHMBATh U ITIOHUMATh 0COOCHHOCTU HAay4YHOTI'O UCCJICIOBAHUAA,

MHTEPIPETUPOBATh JAHHBIE W MCIOJIB30BaTh HAay4YHBIE JOKAa3aTEIbCTBA ISl MOJYYEHHS
BEIBOJIOB.

154.2.7. llenu uzyuyeHus: GU3NKN HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEIEICHbI
B KOHIICTIIIUM TIPEeTNoiaBaHus yueOHoro npeameta "dusnka" B 00pa30BaTEIbHBIX OPraHU3AINIX
Poccuiickoit @eaepariuu, peanu3yoIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIe TPOrPAMMEBL.



154.2.8. Lenu nzyuenust Gu3nku Ha yriayOJIeHHOM ypOBHE:

pa3BUTHE HHTEpeca U CTPEeMJICHHS OOydYaromMXCSi K HAay4YHOMY H3Y4YEHHMIO MPUPOJBL,
pa3BUTHE UX WHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTaBICHMH O HAYYHOM METOJA€ IMO3HaHuS U  (GOpPMHUPOBAHUE
HCCJIE0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSM,;

(dbopMHpOBaHHE HAYYHOI'O MMPOBO33PEHHSI KaK pe3yJjbTaTa W3yYEHHS OCHOB CTPOEHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMHpoBaHHE YMEHHUI MPUMEHATh (GU3NYECKHE 3HAHUS U Hay4yHBIE JOKA3aTelnbCTBa IS
00BSICHEHUS OKPYKAIOIIUX SIBJICHUM;

(dbopMUpoBaHUE MIPEJICTABICHUNA O posid (U3UKH JUIsl pA3BUTUS JPYTHX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEJCTaBICHUMH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW C (DU3UKOM, MOArOTOBKA K JajbHEWIIEeMy OOYYEHHIO B 3TOM
HaIlpaBJICHUY;

(dbopMHpOBaHHE TOTOBHOCTH K JajbHEHIIEMy U3y4eHHUIO (U3NKH Ha YTIIyOJIEHHOM yPOBHE B
paMKax COOTBETCTBYIOMUX Mpoduiieil 00ydeHus: Ha YpOBHE CPETHETO 00IIero 00pa3oBaHusl.

JocTmxeHne HTHX IMeledl mporpaMMbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00€CIIeUYnBACTCS PEIICHUEM CIEAYIONIINX 3a/1ay:

HpI/IO6peTCHI/IC 3HaHUM O AUCKPCTHOM CTPOCHHUH BCHICCTBA, MCXAHUYCCKUX, TCIIJIOBLIX,
OJICKTPOMAariUTHBIX U KBAHTOBLIX SABJICHUAX,

npuoOpeTeHne yMEHHMH aHaJIM3UpOBaTh M OOBACHATH (pU3MUecKHe SBICHHS Ha OCHOBE
M3Y4YEHHBIX (PU3NUECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIEHUS PACUETHBIX M KaUeCTBEHHBIX 3a/a4, TPEOYIOUINX CO3/IaHUs U
WCTIONB30BaHMs (PU3UUECKUX MOJENICH, BKIIFOYAas TBOPYECKHE U TMPAKTUKO-OPHUEHTHUPOBAHHBIC
3a7a4u;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SIBICHUS U HU3MEPSTh (U3HUecKue
BEJIMYMHBI, BBIABUTaTh THUIOTE3bl U MpeUlaraTh SKCHEPUMEHTAIbHbIE CIIOCOOBI MX MPOBEPKH,
IJIJAHUPOBaTh M IPOBOJWUTH OIBITHL, SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUSA, AHAJIU3UPOBAThH
IIOJIYYEHHBIE JAHHBIE U IIPOBOJAUTH BBIBOBIL;

OCBOCHHE TIPHEMOB palboThl ¢ HHPOpManUe (PU3NIECKOTO COJEPKAHMS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3UKU, HHTEpOpeTanus H KPUTUYECKOe
OlLICHMBaHME UH(OpPMaLINU;

3HaKOMCTBO CO C(I)epaMI/I HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH, CBA3aHHBIMU C (bHBHKOﬁ, u
COBpPEMECHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH Ha TOCTHXXCHUAX (1)1/13qu01<01?1 HAyKH.

154.2.9. OO0uiee yuciio 4acoB, pEKOMEHIOBAHHBIX I U3Y4YeHUs (PU3MKH Ha YIiTyOJIeHHOM
ypoBHe, - 340 gacoB: B 7 kiacce - 102 gaca (3 gaca B Henento), B 8 kiacce - 102 gaca (3 gaca B
Henenmo), B 9 kiacce - 136 gacos (4 yaca B Henento). [Ipu 3ToM U3 00s13aTenbHOM YacTH yueOHOro
TJIaHa BBIIENSAETCS: B 7 Kiacce - 68 yacoB (2 yaca B Hefen0), B 8 kinacce - 68 gacoB (2 yaca B
HeJento), B 9 kinacce - 102 gaca (3 gaca B HeJeno).



[Tpemaraemslii B mporpaMMe mo Gpu3uKe nepedeHs JabopaTOPHBIX U MPAKTHUECKUX paboT
ABJISIETCS. PEKOMEHIaTEJIbHBIM, YUYUTEIb JIeTaeT BbIOOP MPU MPOBEACHUN Ja0OPATOPHBIX paboT U
OTIBITOB C YYETOM MHJMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs, CIIUCKa HIKCIIEPUMEHTATbHBIX
3a/laHuH, MpesiaraéMbIX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO SK3aMeHa 1o (U3UKe.

154.2.9.1. Bo3Mo)kHa KOppPEKTHpPOBKa OOIIEro YHCIAa YacoB, PEKOMEHJIOBAaHHBIX JUIS
W3yYEHUS TPEIMETa, ¢ YYeTOM WHAMBHIYATBHOTO IMOJIXOAa 00pa3oBaTEIbHBIX OpPTaHU3aINi K
yIIyOJIeHHOMY HU3y4YeHHIO (PU3MKH, B pamMKax COOJIIOJICHHS TMIMEHHYECKHMX HOPMAaTHBOB K
HeJIeTLHOM 00pa30oBaTeIbHON HArpy3Ke.

154.3. CopepxaHue oby4yeHuA B 7 Knacce.
154.3.1. ®u3uka u ee poJib B IO3HAHUH OKPY’KAOILETO MUPA.

®duszuka - Hayka O Ipupojie. SIBiaeHHs] MPUPOAbI (3JIEMEHTHI COAEpKAHMS, BKIIIOUAOLINE
MEXINPEAMETHBIE CBs3U). DU3NUECKHE SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE, JJIEKTPUUYECKUE,
MAarHuTHBIE, CBETOBBIE, 3ByKOBBIE.

@usnueckue BeanuuHbl. PasmepHOocTh. Enuuunbsl ¢usnueckux BenuuuH. M3mepenue
¢usznueckux BenuyuH. OtanoHbl. dusuueckue npubopsl. llena npenenus. [lorpemrHocTh
u3mepenuil. [IpaBuna Oe3omacHoro Tpyaa mnpu pabore ¢ J1abOpaTOpPHBIM 00OpPYAOBAaHHEM.
MexnyHapoaHas cuctema enuHull. [lepeBoa BHecHCTEMHBIX enHUL B eAnHULIB CU.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HayKH H3ydaloT MPUpPOAY. EcTecTBeHHO-HAay4HBIN
METOJ] TIO3HAHHWA: HAOIIOJEHWE, IMOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIJIBIDKCHHE THIIOTE3,
JKCIIEPUMEHT II0 TPOBEPKE THUMOTe3, OObACHeHHWe Habmogaemoro sBieHus. OmnucaHue
(bU3UYECKUX SBJICHUH C TTIOMOIIBIO MOJIETIEH.

154.3.1.1. lemoHCTpauuu.
MexaHn4ecKue, TeIJIOBbIS, JICKTPHYSCKHE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBIICHUS.

@dusnueckue NpuOOPH M MpoIEenypa MNPSMBIX H3MEPEHUH aHAJIOTOBBIM M LU(PPOBBIM
pudopom.

154.3.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

OmnpeneneHne IEHBI eIEHUS KAl H3MEPUTEIHLHOTO TPUOopa.
H3mepeHue pacCTOSTHUMA.

N3mepenne miomaam u oobema. MeTos majieTku.

H3mepeHue BpeMeHH.

H3mepenne oObema KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pazMepoB MalbIx Teld. MeToa psiioB.

HpOBG}IeHI/Ie HCCIICOOBAHHA TII0 IIPOBEPKEC THUIIOTE3BI: MOAJIBHOCTH II0JI€Ta IIapuKa,
IMMYOIECHHOI'O TOPU30HTAJIBHO, TEM 60J'IBI_HC, yeM OOJIbIIE BEICOTA ImycCKa.

154.3.2. IlepBoHayanpHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CTpOCHI/Ie BCIHICCTBA: ATOMBI U MOJICKYJIbI, UX Pa3MEPbl U MACCHI. OHBITLI, JOKa3bIBAIOIINEC



JAUCKPECTHOC CTPOCHUC BCUICCTBA.

JBmwxenne dvactui BemecTBa. CBs3b CKOPOCTH JBIDKCHHS YacCTHIl C TEMIIEpaTypoHu.
BpoynoBckoe nBumxenue. Juddysus. BzaummoneiicTBue yacTuil BeHIeCTBAa: MPUTHKEHUE U
OTTaJIKMBaHUE.

ArperaTHbleé COCTOSIHMSL ~ BEILIECTBA: CTPOEHME Ta30B, JKUAKOCTEH W  TBEPHABIX
(kpucTamunueckux) Ten. B3aumocBs3p Mexay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX ATOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUH

BOJIBI.
154.3.2.1. lemoHCTpaluu.
HaG6mronenne 6poyHOBCKOTO TBHYKEHUS.
Hab6monenue nuddysum.

Ha6mo;1eHMe ﬂBHGHI/Iﬁ, O6T)$ICH$II-OHH/IXC${ OPUTSXKCHUEM HJIM OTTAJIKMBAHUCM YaCTUI]
BCIICCTBA.

154.3.2.2. JlTabopaTopHbIe paOOTHI U OTIBITHI.

OrneHka AuaMerpa aroMa METOAOM PsIIOB (C UCTIoNIb30BaHUeM (hoTorpaduwii).
OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHS Ta30B.

OnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHUS.
154.3.3. /Ipu>xeHue 1 B3aUMOJICHCTBUE TEJI.

Mexanuveckoe asuwxeHue. Ilytb u mnepememienue. PaBHOMEpHOE W HepaBHOMEPHOE
newkeHne. CBOOOJHOE MaJeHHWE Kak MPUMEpP HEpaBHOMEPHOro ABMXKEHHS Teld. CKOpOCTh.
Cpenusis CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. PacyeT myTu U BpeMEHU JBUKEHUS.

I'paduku 3aBHCHMOCTEl BETWYMH, OIMUCHIBAIOIIMX JBWKeHHe. OOmue noHATUS 00
OTHOCHUTENBHOCTH JBMXKEHMS. CII0)KEHNE CKOPOCTEM JUIsl TEJ, IBUKYIUXCSI TapaJIJIeNIbHO.

SABnenue wHepruu. 3aKOH WHEpPIWHU. B3auMopeiicTBME Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBMKEHHS Tell. Macca Kak Mepa MHEPTHOCTU Tella B MOCTYHATEIbHOM JIBUKEHHH.
[InotHOCTH BemiecTBa. CBsI3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BeIlleCTBa.
Cwmecu u ciiaBbl. [ToBepXHOCTHAS U TMHEHHAS TIJIOTHOCTb.

Cuna xak xapakTepucTHka B3aumozeictBus Ten. Cuia ynpyroctd u 3akoH [yka.
W3mepenue cuiibl ¢ MOMOLIBIO TUHAMOMETpA. SIBIIEHUE TATOTEHUS U cuila TshkecTu. Cua TshkecTn
Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HalpaBJIEHHBIX 110 OAHOM IPAMOIA.
PaBnopeiictByromas cuil. Cuna tpeHus. TpeHue CKOIbXEeHMsI U TPEHHUE NOKOsI, BI3KOE TPEHHUE.
Tpenue B IpUpoje U TEXHUKE.

154.3.3.1. lemoHCTpaluu.
HabmroneHne MexaHHYeCKOTo ABMKEHHS Tea.
H3mepenue ckopocTy MPSIMOTUHEHHOTO JBUKCHHUS.

Habntoienue siBieHUs HHEPIUH.



HaGmroienne n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUU TEJl.
CpaBHEHHE MacC 110 B3aUMOJICHCTBUIO Tell.

CrnosxeHue cuil, HapaBJICHHBIX 110 OJTHOM MPSIMOM.

154.3.3.2. JlabopaTopHbIe paOOThI U OTIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMKEHHs (IIapUKa B SKUIKOCTH, MOJAETHU
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

Omnpenenenue cpeiHed CKOPOCTH CKONBXEHUs Opycka MM LIapuKa [0 HAKJIOHHOU
IJIOCKOCTH.

OHpe,Z[eJ'ICHI/IC IJIOTHOCTHU TBEPAOIr'O TECJIa.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsDKeHUs (AepopMmariu) MpY>KUHBI OT
IIPUIOKEHHOM CUJIBIL.

OHI)ITI)I, ACMOHCTPHUPYIOIIHUE 3aBUCUMOCTDb CHUJIbI TPEHUA CKOJIBXKCHUA OT CHUJIbI JaBJICHUS U
XapakTepa CONMPHUKACAOIINXCA HOBerHOCTCﬁ.

154.3.4. JlaBneHue TBEpbIX TEN, )KUIKOCTEN U ra30B.

154.3.4. Paznen 4. /laBneHue TBEpAbIX TN, KUAKOCTEH U ra30B.

HaBnenue. Cuna masnenus. CriocoObl YMEHBIIICHUS W yBEIHYCHUs JaBiieHus. JlaBieHue
ra3a. 3aBHCHUMOCTh JIaBIICHHUS Tra3a OT oObeMa U Temreparypsl. [lepegada naBieHus TBepAbIMU
TEJTaMH, KHUJIKOCTAMHU U razamu. 3akoH [lackans. [ITHeBMaTHUECKHE MAIIMHEI.

3aBUCUMOCTD JaBJICHUS )KUKOCTH OT NIyOHHBI TOTPYKeHUS. [ napocTaTuueckuil mapaaokc.
Coobmaromuecs: cocyasl. ['mapaBnuyeckne MexaHu3mbl. VCmoap30BaHe BBICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOJOIPOBOIA.

Atmocdepa 3emnu u atmocdepHoe aaBieHHe. [IpuduHBI CyIIeCTBOBAHMS BO3MYITHOM
o6onoukn 3emmu. OmbiT Toppuuermnu. M3mepenune atmocdepHOro naBieHHs. 3aBHCHUMOCTH
aTMoc(epHOro JaBiieHHS OT BBICOTHI HaJ YypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMoc(epHOro aBIeHUS.

JleticTBHE )XKHIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. YCIOBHE BO3HHKHOBEHHsS BBITAIKHBAIONICH (apXUMEIOBOI) CHIIHI,
noarekanue. [LnaBanue ten. Bo3ayxomiaBanue.

154.3.4.1. lemoHCTpanuu.

3aBUCUMOCTb JAaBJICHHUS T'a3a OT TEMIICPATYPHI.
[lepenaya naBIeHUS KUIKOCTHIO U TA30M.
Coobmaromuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBUsA aTMOC(HEPHOTO JaBICHUSI.



Cudon.

3aBHCHUMOCTh BBITaJIKI/IBaIOHleﬁ CHJIBI OT 00BbeMa HOI‘p}I)KeHHOI‘/II B )KHJIKOCTb YaCTH TE€Jla U
IIJIOTHOCTH XKUJAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIBI BECY BHITECHEHHOM KHUJKOCTH.

VYcmoBue 11aBaHus TEJl: IJIABAHUE WIM MOTPY>KEHUE TEN B 3aBUCUMOCTHA OT COOTHOLIEHHUS
IUIOTHOCTEH Tella U JKUIKOCTH.

154.3.4.2. JlaGopaTopHble pabOThI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJie OT 00beMa MOrpyKEHHOH B )KUJIKOCTh YaCTH
Tena.

OnpeneneHre BBITATKUBAIONICH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTb.

HpOBepKa HE3aBHCHUMOCTH BBITaJIKHBAIOILIEH CHIJIBI, ,Z[CI\/'ICTBYIOH_IGI\/'I Ha TCJIO B )XUJIKOCTH, OT
MacCCHI T€J1a.

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD BLITaJ'IKI/IBaIOH_[eﬁ CHIJIBI, HeﬁCTBYIOHICﬁ Ha TCJII0
B XUJKOCTH, OT obneMa HOpr>K€HHOI71 B XUJKOCTBb 4aCTH TCJIa U OT IIJIOTHOCTH KHUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOAKA M OIpPEAEICHUE €€
Ipy30M0bEMHOCTH.

154.3.5. PaboTa 1 MOITHOCTb. DHEPTHsL.
Mexanunueckast paboTa IS CHII, HalIPaBJICHHBIX BJIOJIb IMHUH TIepeMerneHus. MOITHOCTb.

[TpocTbie MexaHU3MBI: pbIYar, BOPOT, OJIOK, MOJIMCIACT, HAKIOHHAS TNIOCKOCTh, HOXKHUYHBIH
MexaHn3M. MomeHT cwibl. PaBHoBecue peruara. IIpaBmiio momeHTOB. lIprimeHeHue npasuiia
paBHOBecusl pblyara kK Onoky. "3onoroe mpaBmio" mexaHuku. KIIJ] mpocThix MexaHHU3MOB.
[IpocThie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckas sHeprusi. Kunetnueckast 1 noteHmanpHas sHeprus. [Ipespaiiennue onHoro
BUJIa MEXAaHUYECKOM SHEPTUH B IpYroil. 3aKOH COXpaHEHUS 1 IPEBPALCHHs] YHEPTHH B MEXaHUKE.

154.3.5.1. lemoHCTpanuu.

[Tprmepsl MPOCTHIX MEXAHU3MOB.

154.3.5.2. JlaGopaTopHble pabOThI U OTIBITHI.

HccnenoBanue ycnmoBuid paBHOBECHs phlyara.

N3mepenue KII/[ HakJIIOHHOMN TJIOCKOCTH.

N3ydenue npaBuia pslyara AJis MOJBUKHOTO U HEMOJIBUKHOTO OJIOKOB.
Onpenenenne KIT/[ moaBuXHOTO U HEMOABMKHOTO OJIOKA.

Omnpenenennue pabOThl CHIIBI YIPYTOCTH MPH TOIBEME TPY30B MPHU MTOMOIIH TOIBIKHOTO
0JI0KA.



I/I3yquHe 3aKOHa COXpPAaHCHUA MEXaHUYECKOMH OHCPIUH.

154.4. CopepxxaHue oby4yeHus B 8 knacce.
154.4.1. TennoBwIC IBICHUS.

OCHOBHBIC TTOTOKCHHUS MOHCKyJ’IﬂpHO-KHHGTH‘IGCKOﬁ TCOpHUU CTPOCHUS BCIICCTBA. Macca u
pPasMEPLI aTOMOB U MOJICKYJI. OHI)ITI)I, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOJICKYJISAPHO-
KHHETHUYECKOM TCOpHU.

Mopenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammueckue u
amop¢ubie Tena. ['paden - HOBBIN MaTepuan IJs HOBBIX TeXHOJOTHH. TeXHOIOTUU MOTy4YeHUS
HCKyCCTBeHHBIX aJIMa30B. O6T)$ICHeHI/Ie CBOfICTB ra3os, )KH)IKOCTeﬁ 158 TBCp)II)IX TSI HA OCHOBC
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUUECKOW Teopuu. [loBepXHOCTHOE HaTsSKEHUE, CMayMBaHUE,
KanWUIApHBIE SBJICHUA. TeIIOBOE pacIIMpeHUe W CKaThe. 3aBUCHMOCTH JABJIEHUS raza oOT
o0BeMa, TeMIepaTypehl.

Temneparypa. CBsi3b TemmepaTypbl CO CpeAHEW KHUHETHYECKONW SHEpruedl TEeIrioBOro
JBWKEHHUS 4acTuLl. TemrepaTypHBbIE IIKaJbL.

Buytpennsas sueprus. CrnocoObl HW3MEHEHMsS BHYTPEHHEW SHEpruu: TeIluionepeaada u
coBepieHre paboTel. Busl Temonepenaun: TemIONPOBOIHOCT, KOHBEKLUS, U3ITyueHne. Buib
TEIUIONEepeIauy B IPUPOE U TexHHKe. HeoOpaTUMOCTh TEITOBBIX MPOIIECCOB.

KonnyectBo TeruoTsl. YjenbHas TEINIOEMKOCTh BellecTBa. TeriooOMEH U TemIoBOe
paBHoBecHe. 3akoH HptoToHa-Puxmana. YpaBHeHHe TEIUIOBOro OajaHca.

[InaBneHue u OTBepAEBaHUE KPUCTAUIMYECKUX BEUIECTB. YI€NbHAs TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u kouaeHcamus. Mcnapenue. Kunenue. Y nenpHas Teriaora nmapooopa3oBaHus.
3aBUCHMOCTh TEMIIEPATypbl KHIIEHUS OT aTMOC(EpHOTO JHaBieHHs. HachIIeHHBIH U
HEHACHIIICHHbIN nap. BiaxxHOCTh BO3TyXa.

BHCpFHH TOILIMBA. Y JelIbHAas TEII0Ta CropaHus.

[Tpuntuner paboter TeruioBbix aurateneid. KIIJ TemmoBoro maBurarens. TeroBsie
JIBUTATENIM U 3aILUATA OKPY)KaroLen cpeapl. TernoBele NOTEPH B TEMIIOCETSX.

3aKOH COXpaHCHHSI U ITPEBPAIICHUS SHEPTHHA B MEXaHHIECKUX M TEIUIOBBIX ITPOIleccax.
154.4.1.1. lemoHCTpaluu.

Hab6mronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6monenue nuddysumn.

HaGmronenue siBjIeHUN MOBEPXHOCTHOTO HATSHKEHUS, CMAYMBAHUSA U KalMWUBIPHBIX
SIBJICHUU.

HaburoieHue TemnoBoro paciupeHust Ted.
V3meHeHue qaBieHus ra3a Mpyu U3MEHEHUH 00beMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna usmMepeHus TeMIepaTyphl.

33791031 TCIUIONICpEaavn.



OxJa)kaeHne Ipu COBEPIICHUN PaOOTHI.

HarpeBanwue nipu coBepiieHHH padOThl BHEITHUMH CHIIAMH.

CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHbIX BEIIECTB.

Habumoienue xumneHus.

HabmtoeHue nocTosHCTBA TeMIIepaTyphl IPH MUIaBJICHHUH.

Mopeny TeIUIOBEIX ABUTATEIIEH.

154.4.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

OmnBITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYJISIPHOTO TTPHUTSKCHUS.
OMnbITH MO BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHON COJIM MIIM caxapa.

W3mepenue TemmepaTypbl NpU TOMOIIM JKUAKOCTHOTO TEpPMOMETpa M JaT4yvKa
TEMIEPATYPHI.

OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX Tel.
Onpenenenue 1aBIeHNUs BO3AyXa B OAJUIOHE MINPHIIA.
HccnenoBaHue 3aBUCUMOCTH JIaBJICHUS BO3/lyXa OT €ro 00beMa U TEMIIEPATYPBHI.

[TpoBepka rTUMOTE3bl JMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKAa O KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

Ha6J’IIO,Z[CHI/Ie HU3MCHCHHUA BHYTpeHHCﬁ OHCPI'UU TCJIa B PE3YJILTATC TCILIONCPCAAYHN U pa60TBI
BHCITHUX CHUII.

HccnenoBaHue sBICHUS TEII00OMEeHa Ipu CMCIIMBAHUHN XOJIOJHOM 1 FOpﬂ‘lCﬁ BOJBbI.

OnpeneneHHe KOJIMYCCTBA TCIJIOTHI, IMMOJYYCHHOI'O BO}IOﬁ npu TEIJI000MEHE C Harpe€TbIM
MCTAJUITMYCCKUM HUIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTeph (3akoH HbroToHa-Pruxmana).
Omnpenenenne yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHHUs.

OmnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.

Omnpenenenue yaelbHON TEIUIOTHI IUIABICHUS JIbJA.

154.4.2. DnexTpuueckrue 1 MarHUTHBIE SIBJICHUS.

Onextpuszanus Ten. J[Ba poaa aIeKTpUUECKUX 3apsiioB. B3anMoaelcTBre 3apsKEHHBIX TE.
3axoH KyioHa.

OnexTpuueckoe noje. HampspkeHHOCTh anekTpuueckoro nois. [lpuHnun cynepnosunuun
JIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM yYpPOBHE).



Hocurenn snexkTpuueckux 3apsoB. ODJIEMEHTapHbIN dekTpuueckuil 3apsa. CrpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U TMOJYIPOBOJHUKH. 3aKOH COXpPAaHEHUS SJIEKTPUUECKOTO
3apsja.

DneKTpuyecKuid TOK. YCJIOBHSI CYIIECTBOBAHMSI JJIEKTPUYECKOro TOKa. VcToOuHMKH
IOCTOSIHHOTO TOKAa. JIeHCTBHSI AJIEKTPHUUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuina Toka. DNEKTPUIECKOE HaNpsKEHUE. AMIEPMETP U BOIBTMETP
B IIETIM TOCTOSIHHOTO TOKa. CONpOTHBIIEHNE TPOBOJHUKA. Y IEIbHOE COMPOTHUBIICHNE BEIIECTBA.
3akoH Oma Juig yuacTtka nenu. [locnenoBaTenbHOE U MapasieNbHOE COEAUHEHNE POBOIHUKOB.
OnektpoaBrxkyias cuia (manee - 3J1C) B 11enu mocToSHHOTO ToKa. 3akoH OMa /1715t TTOJTHOM TIeTH.
[IpaBuna Kupxroda. Pacuet mpocTbIxX anekTpuueckux 1eneid. HenuHelHble 27IEMEHTHI.

Pabota u MOLTHOCTH AJIeKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. Dnekrpudeckue Lemnu u
HOTPEOUTEIH IEKTPUUECKOM sHeprun B ObITy. KOopoTKoe 3aMbIkaHMe.

IloctossnabIe MarauThl. B3amMoeilcTBHE IIOCTOSHHBIX MAarHMTOB. MarsutHoe IIOJIE.
MarnuTtHOoe nojie 3eMJId U €ro 3HaueHHe JJ1sl )KU3HU Ha 3emuie. OnbIT Dpcrea. MarHutHoe noiie
3JEKTpU4eCcKOoro Toka. OmslT Ammnepa. [IpuMeHeHne 3JIeKTpOMarHuToB B TeXHHKE. JleiicTBue
MarHUTHOTO MOJS Ha MPOBOJHUK ¢ TokoMm. Cuila AMIiiepa U ONpeNeieHUE €€ HalpaBICHUS.
DNEeKTpOABUTATENIh TOCTOSSHHOTO TOKa. VICTIONb30BaHWE SJIEKTPOABHUTATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SBieHue  dIeKTpoMarHuTHOM  uMHAYKuuu. [IpaBunmo  Jlenna.
Onekrporenepatop. CrocoObl TONYyYEHHUs AIEKTPUYECKOW SHEPruu. JNEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX MCTOYHUKAX SHEPTHH. DKOJOTHUYECKHE MPOOJIEMbl YHEPTreTUKH. TOIUTMBHBIC
AJIEMEHTHI U AJIEKTPOMOOWITH.

154.4.2.1. leMoHCcTpanuu.

DnekTpu3alus Tel.

JIBa pojia 3JEeKTpUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSIAKEHHBIX TEN.
YCTpOUCTBO U JEHUCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKas WHIYKIIHSL.

3aKOH COXpaHEHUsI ANEKTPUUECKUX 3apsI0B.

MopenupoBaHre CUIIOBBIX JIMHUN IEKTPUIECKOTO MOJIS C TIOMOIIBI0 OYMa)KHBIX CYJITaHOB.
[IpoBOIHMKYN U AUDIIEKTPUKH.

HcTouHnKY MOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUUYECKOTO TOKA.

DNEeKTPUYECKUIA TOK B KUIKOCTH.

I"a30BBbIii pazpsa.

N3mepenue critbl TOKa aMIepMETPOM.



N3mepenue 31eKTpUuecKOro HaupsKEHU BOJIBTMETPOM.

Peocrat n mara3uH conpOTHBIICHHM.

B3aumoeiicTBUE OCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXXHOCTHU Pa3/ieNIeHuUs MOJIOCOB MarHuTa.
MonenrpoBaHue€ MAarHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB.

OmnsIT DpcTena.

MaraurtHoe 1osie Toka. JJIEKTPOMarHur.

JlelicTBME MAarHMTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

DNEKTPOABUTATEb IOCTOSIHHOTO TOKA.

Omneiter @apanes.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

154.4.2.2. JlTabopaTopHbIe paOOThI U OTIBITHI.

OnbITH O HAOTIOIEHUIO SJEKTPU3ALIUH TN IPU COTPUKOCHOBEHUHU M MHAYKLHUEH.
HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U AUDJIEKTPUKH.
CO6opka U UCTIBITaHHE DIEKTPUIECKOH 1IN MTOCTOSHHOTO TOKA.

HCCJ’IGJIOB&HI/IG 3aBUCHUMOCTH CHUJIbI TOKA, MPOTCKAOUIETO YEPE3 PE3UCTOP, OT HAIMPAKCHUA
Ha pE3UCTOPC U COMMPOTUBJICHUA PE3UCTOPA.

OHI)ITI)I, JACMOHCTPUPYIOIIHE 3aBUCUMOCTD JJICKTPHUICCKOI'0 COITPOTHUBJIICHUA IPOBOJHUKA OT
€T0 JJIMHBI, TUIOIIAIHU IMMOIMICPEUYHOTO CCUCHUS U MaTCpUaJia.

Omnpenenenre yieabHOro COMPOTUBIIEHUS TPOBOIHUKA.

[TpoBepka mpaBMiIa CIIOKEHHs HANPSHKCHUH IMPH TOCIEIOBATEIIBHOM COCAMHEHUH JBYX
PE3UCTOPOB.

[TpoBepka mpaBuia Ui CHIIbI TOKA MPH MapajuIeIbHOM COeTMHEHUN PEe3UCTOPOB.
Omnpenenenne DJIC 1 BHyTpEHHETO COMPOTUBIICHUS HCTOYHHUKA TOKA.

ITpoBepka mpasun Kupxroda.

[IpoBepka BbinoaHEeHHs 3aKkoHa OMa IS MTOJIHOM LIETIH.

W3ydeHne BOTbTaMIIEPHBIX XapaKTEPUCTUK HETHHEWHBIX 2JIEMEHTOB (JIaMIThl HAaKaTUBAHUS
WJTY TIOJTYITPOBOTHUKOBOTO TUOA).

OmnpeneneHne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

OnpeﬂeneHHe MOIITHOCTH 3JICKTPHUYCCKOT'O TOKaA, BBIJCIISICMOM Ha PE3UCTOPE.



Onpenenenne KIIJ[ narpeBaTesns.

HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MArHUTOB.

M3ydeHne MarHuTHOTO TOJIs TIOCTOSTHHBIX MarHUTOB MIPU UX 00BETMHEHNUHN U pa3AeIeHUH.
HccnenoBanue neCTBUS AIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KaTYIIKH C TOKOM M
MarHuTa OT CHJIbl M HAlpaBJieHHs] TOKa B KaTyIIKe W OT HaIU4us (OTCYTCTBHSI) CepIeUHHKA B
KaTyIIKe.

N3yueHne neicTBrUs MArHATHOTO ITOJISI HA IIPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3yueHue paboThl 2JIEKTPOABUraTeNsl.
N3mepenne KI1/] anexkTpoaBuraTeabHO yCTaHOBKH.

OneITel 1O HUCCIICAOBAHUIO SABJICHUA BHCKTpOMaFHI/ITHOﬁ UHAYKIOUH: HUCCIICAOBAHUC
W3MCHCHHUHN 3HAUCHUS U HaIpaBJICHHUA HHAYKIWUOHHOI'O TOKaA.

154.5. CopepxxaHue obyyeHua B 9 Kknacce.
154.5.1. Mexanuueckue ABJICHU.

Mexaandeckoe JABHKCHUC. MaTepI/IaJ'II)HaH touka. CrocoObl omucaHusg MEXaHUYEeCKOro
JABHOXXCHUA: Ta6J'II/I‘-IHBII71, Fpa(l)quCKHﬁ, anHanutnueckuii. Cucrema orcueta. OTHOCHTEILHOCTD
MEXAaHHNYCCKOT'O IBUKCHUS.

BGKTOpHLIC BCJIIMYMHBI, OICpallii C BCKTOpaMH, HIPOCKIHWU BCKTOpA. PaI[I/Iy'C-BCKTOp
MaTepHaHBHOﬁ TOYKH, MEPEMCIICHUC HA ITJIIOCKOCTH. PaBHOMepHOC HpHMOHHHeﬁHOG JBUXKCHUC.
HepaBHOMCpHOC HpﬂMOJ’IHHCfIHOC JABHOKCHUC. CpelemI U MI'HOBCHHAs CKOPOCTHL TCJia IIpU
HCPaBHOMCPHOM JABWXCHUU.

VYckopenue. PaBHOycKOpeHHOE TNPSMOJMHENWHOE JABMXKEHHE. YCKOpPEHHE CBOOOJHOTO
naneHus. OneiTel [anues.

I'paduueckas MHTEpIIpEeTALUs YCKOPEHHSI, CKOPOCTH, MPOHIEHHOr0 MYTH U TIepeMeIeHHs
JUISL IPSIMOJTMHETHOTO JIBUKEHHUS.

I[BI/I)KCHI/IC TCIa, 6pOI_HCHHOF0 nox yrijioM K TOpU30HTY.

JIBrm>keHre 1o OKpyKHOCTH. JIMHEHHast CKOpPOCTh, YIioBas CKOPOCTb, MEPHOJ U 4acTOTa
oOpailieHusi MPU PaBHOMEPHOM JIBIDKEHUH MO OKpPYXHOCTH. CKOpPOCTh U YCKOpEHHE TMpHU
JBIKEHHUU 110 OKPY>KHOCTH.

Bexkrop cunbl. PaBHoelcTByO1Ias CUIIA.

ITepBbiit 3axkoH Herorona. Bropoii 3akoH Herotona. Tpernit 3akoH Hberorona. IIpnHnmn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUsI: CUila TPEHUS CKOJIbKEHUS, CUjla TPEHUS MOKOs,
npyrue Bubl TpeHus. Koapduument tpenus.

JIBI/I)KGHI/Ie TEJI IO OKPYKHOCTH IO HGfICTBI/ICM HECKOJBKHX CHIJI.



3akoH bepHynnu u noabeMHas cuia kpbiia. COBpeMEHHBIE JIeTaTeIbHbIE alapaThl, Cyaa
Ha TOJBOJHBIX KPBUIbSX, aHTUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[BI)KeHHE Toe3na Ha
MarHUTHOM MOMYIIKE.

Cuia TSDKECTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. JIBI/I)KGHI/IC TEJI BOKPYT I'paBUTAIMOHHOT'O
1ieHTpa (B ToM uncie riaHet Bokpyr Counnia). [lepBast kocmuueckas ckopocts. HeBecomocTh 1
neperpy3Ku.

PaBHOBecue MarepuanbHOM Touku. AGCOIIOTHO TBEpAOE Teno. PaBHOBecHE TBEPIOTO Tena ¢
3aKpEIUICHHOM OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. U3menenwe wumnynbca. Mmnynbc cunbl. Yopyroe u  Heynpyroe
B3aMMOJICCTBUE. 3aKOHBI U3MEHEHUS U COXpPAaHEHUSI UMITyJIbca. PeakTUBHOE IBIDKCHHE.

Mexanunueckass pabota U MOIIHOCTb. Pabora cui TsbkecTH, ynmpyroctu, TpeHus. CBs3b
SHepruu u pabotel. [loTeHIManbHas SHEprus Tejaa, MOJHATOTO HaJa MOBEPXHOCTBHIO 3EMIIU.
[ToTenumanpHas sHEprus cxaTol npy>kuHbl. Knnernueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH U3MEHEHUS U COXPaHEHHsI MEXaHUYECKON SHEPIHH.

154.5.1.1. lemoHCTpanuu.
Hao0urroieHne MeXaHN9IeCKOro JIBHKEHUS Tella OTHOCHTEIBHO Pa3HBIX TENl OTCUETA.

CpaBHeHI/IC HYTCﬁ )51 TpaeKTOpI/Iﬁ ABUIKCHUSA OAHOI'O U TOI'0 KC€ TCJIa OTHOCHUTCIIBHO PA3HBIX
TECJI OTCUECTA.

I/IBMCpCHI/IC CKOPOCTH U YCKOPCHUA HpHMOHHHCﬁHOF O IBHIKCHMUA.
I/ICCHGJIOBaHI/Ie IMPU3HAKOB PABHOYCKOPCHHOT'O IBUKCHU.
Ha6JIIO,Z[eHI/Ie ABWIKCHUS TEJIa IO OKPYIKHOCTH.

Habumoienne MexaHM4YecKux SIBJICHHM, MPOUCXOIAUINX B cucTeMe oTcuera "Tenexka" npu
€e paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKU.

HaGmronenne paBHOBecHs Tel, CBOOOJHOTO TMAaJeHUsA, KoJieOaHUsS MasTHHKAa B
WHEPIHATHHBIX CHCTEMaX KaK MOJTBEPKISHUE MPUHITUIA OTHOCUTEIHHOCTH.

3aBUCUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U IEHCTBYIOIIEH Ha HETO CUJIBL.
HaGmtoneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUN TeIl.

N3menenune Beca Tena Npu yCKOPEHHOM JIBH)KCHHH.

Ilepenava nmimyibca Ipy B3aMMOIEHCTBUM TEIL.

[IpeoOpa3oBanus SHEPTUU NPU B3AUMOAECHCTBUU Tel.

CoxpaHeHune UMIyJbca Mpu aOCOMIOTHO HEYIIPYTOM B3aUMOACHCTBUH.
CoxpaHeHHe UMITyJIbca MTPU YIPYTOM B3aUMOIECHCTBHH.

HaGmtoneHne peakTUBHOTO JABHKEHHSL.

CoxpaHeHne SHepruy MpHU CBOOOTHOM TaJICHUH.



CoxpaHeHue SHEepruy Ipu JBUKSHUH TeNa MO JEHCTBUEM MPYKUHBI.
154.5.1.2. JlTabopaTopHbIe paOOTHI U OTIBITHI.

KOHCprI/IpOBaHI/Ie TpaKTa JId pa3roHa u JanbHEUIIIEro PaBHOMCPHOI'O ABMKCHUA MIapHUKa
MNIIN TCJICKKH.

Omnpenenenue cpeaHE CKOPOCTH CKONBXEHHUS OpycKa WU JBW)KCHHS IIIapuKa [0
HAKJIOHHOU IJIOCKOCTH.

Onpe;[eneHHe YCKOpCHHA TCJIa NHpPHU PaBHOYCKOPCHHOM [JIBHUKCHHU 110 HaAKJIOHHOM
TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM JABMKEHUU Oe€3
HA4aJIbHOM CKOPOCTH.

HpOBepKa THIIOTE3bI: €CJIW IPH PAaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaIbHOM CKOpPOCTH
IIyTH OTHOCATCA KaK pAd HCUECTHBIX YHUCCII, TO BpEMCHA OJJTMHAKOBEI.

HccnenoBanue ABMKEHUS Tela, OPOLIEHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHITBI HOPMAIIBHOTO JIABIICHHUSL.
Omnpenenenne KodpGUITUEHTA TPEHUS CKOTBKCHHUSL.

Omnpenenenre KeCTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOUIEH B MpPYKHUHE, OT CTENEHH
nedopMaluy Npy>KUHBI.

Onpenenenue pabOThI CHIIbI TPEHHUS IPH PABHOMEPHOM JBIM)KEHHUH TeJa M0 TOPU30HTAIbHON
MMOBEPXHOCTH.

OnpeneﬂeHHe paGOTLI CHJIbBI YHOPYIroCTH IIpU MHOABEMC TIpy3a C€ HCIHOJIbB30BAHHUEM
HEIMOABUKHOT'O M ITIOABHIXHOI'O 0JI0KOB.

154.5.2. Mexaunyeckue KoneOaHus ¥ BOJIHEL.

Konebarenbnoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKHM KoJieOaHUIl: MEpHoi, 4YacToTa,
ammutyaa. ['apmonnueckue konebanus. 3aryxaronie Konebanus. BeIHyKIeHHbIe KoleOaHuUs.
Pe3onanc.

MaremaTHueckuii ¥ MpyXKUHHBIA MasTHUKU. [IpeBpaleHre sHeprun npu KosiedaTeabHOM
JIBVOKCHUH.

Mexanuveckue BOJHBI. [IpomonbHble W monepeuyHble BOJIHBL. (CBOWMCTBA MEXaHHUYECKUX
BONH: uHTepdepeHnus W audpakuus. JlJIMHA BOJHBI U CKOPOCTh €€ pPaclpOCTpaHEHUSI.
MexaHu4eckue BOJHBI B TBEPJAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3BykK. PacnipocTpanenue u orpaxkeHue 3Byka. [ poMKOCTb 3ByKka 1 BbICOTAa TOHA. Pe30HaHC B
akyctuke. HMH]pazByk u yibTpa3Byk. lcmonp3oBaHMe yIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

154.5.2.1. lemoHCTpaluu.



Habmtonenue xoneOaHuUi Tes Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habumoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmtoneHnue BBIHYKIEHHBIX KoJeOaHHi U pe30HaHca.

Pacnipoctpanenue mpo0IbHBIX U MOTIEPEYHBIX BOJTH (Ha MOJIEIH).

Habmtonenue nnrepdepeHunu u Jupakiiuy BOJIH HA TOBEPXHOCTH BOIBI.
HaOmroneHne 3aBUCHIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI pE30HAHC.

154.5.2.2. JlTabopaTopHbIe paOOThI U OTIBITHI.

OnpeneneHne 4acTOTHI U EpHOAA KoJeOaHUH MaTeMaTHYECKOr0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KoeOaHU Tpy3a Ha HUTH OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOIa KOJICOaHNH TPYKUHHOTO MAassTHUKA OT MAacChI Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TIeproJia KoJeOaHUi rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl
rpysa.

OHBITLI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD IICpHUOJa KoJieOaHMit MPY’>KUHHOI'O MasiTHUKaA OT
MacCChI I'py3a U )KCCTKOCTHU ITPYIKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaJACHUSI.
154.5.3. DnexTpoOMaraHuTHOE MOJI€ U AJIEKTPOMArHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[I[Ixana »1eKTpOMAarHUTHBIX BOJH. ICTIOb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM CBSI3H.
Pagnomokamnusa. KocMmuueckast CBA3b.

OnekTpomarHuTHas mpupoja cBeta. CKoOpocTh cBeTa. BoOJHOBBIE CBOWMCTBA CBETa:
UHTEepepeHIMs U TUPPaAKIIHAL.

154.5.3.1. JleMoHcTpanuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepennus u nudpakuus cBera.

154.5.3.2. JlaGopaTopHble pabOThI U OTIBITHI.

W3zydenue cBOIMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.
[TpoBeeHue ONBITOB MO HAOMIOACHUIO HHTEPPEPEHIINH U TU(DPAKIIUU CBETA.
154.5.4. CBeToBbI€e SIBJICHUS.

.Hy‘-ICBaﬂ MOZCIIb CBC€TAa U I'COMCTpUYCCKAA OIITUKA. HctouHuku cBeTa. HpHMOHHHCﬁHOC



pacnpocTtpanenue ceera. 3atMeHusa ConHua u JIynsl. Otpakenue ceera. [1nockoe 3epkaino. 3akoH
oTpaxkeHus ceeta. [loctpoenune nzodpaxeHuii, cChGOpMUPOBAHHBIX 3EPKATIOM.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKoH MMpeJIOMJICHUA  CBCTA. ITonHoe OTpaXCHUC  CBCTA.
Hcnonn3o0BaHue MOJIHOTO OTPAXCHUSA B OIITUYCCKUX CBETOBOJAX, OIITOBOJIOKOHHAA CBA3b.

Jlunza, xon myueilt B nuH3e. Popmyna ToHkoM uH3BL IlocTpoeHune wu300paxeHUH,
cOpMUPOBAHHBIX TOHKOM JMH30M. Omnrtuueckas cucremMa (oToanmnapara, MHKpOCKONa U
Teneckona. I'a3 kak onTudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CrioskeHre CrieKTpalIbHbIX 1IBETOB.
Hucnepcus cserta.

154.5.4.1. leMoHcTpanuu.

IIpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonmyuyenne n300pa>keHMIi B TUIOCKOM 3€pKaJie.

[Ipenomiienne cBera.

OnTHyeckuil CBETOBO.

Xox mydeit B coOuparomiei JTnH3e.

XoJ JIy4el B pacCEUBAIOLLEH JIUH3E.

[Tonydyenne n300paxeHui ¢ TOMOIIbIO JINH3.

[Tpuniun neiictBus doroannapara, MUKpOCKOIA U TEJIECKOTIA.
Monens T71a3a.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[TonydyeHnue 6enoro cBeta MpH CJI0KEHUHU CBETa Pa3HbIX 1[BETOB.
154.5.4.2. JlaGopaTopHble pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUS! CBETOBOI'O JIyda OT yIJla MaJeHHUS.
N3yuenue cBOiCTB N300paskeHUs B IIIOCKOM 3€pKaJie.

HccnenoBanne 3aBHCHMOCTH yIjla IPEJOMJICHUS OT yIjla IaJeHHs CBETOBOTO Jyda Ha
rpaHule "BO31yX - CTEKIIO".

[Tonyuenne n300pakeHH ¢ TOMOIIBIO0 COOMPAOIICH JTNH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.
OMBITH IO Pa3IIOKEHHUIO OEITOTO CBETA B CIIEKTP.

OnbITHI IO BOCIIpHUATUIO IBETA TPCAMETOB IIPU UX Ha6HIOIIeHI/II/I 4Cpe3 IBCTOBLIC (I)I/IJIBTpLI.



154.5.5. KBaHTOBEIE ABICHUS.

OmnsiTel Pe3epdopaa u minanerapHas mojenb aroma. Mogens atoma bopa. Ucnyckanue u
norjouieHue ceera atoMoM. KBanTel. JInHelyaThle CIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, O6era- W rTamma-uziaydeHus. CTpoeHHWE AaTOMHOTO sjIpa.
Hyknonnass mopens aromHoro siapa. W3orombel. PammoaktuBHble mnpeBpameHus. Ilepuon
nojypacnajga aTOMHBIX siaep. [lelicTBMe paguOaKkTHUBHBIX M3ITYYEHUW HA YKUBBIE OpPraHU3MBI.
3amura oT palnOaKTUBHOTO U3TyUEHHUS.

AnepHeie peakiuy. 3aKOHBI COXPAHEHHSI 3apsSJ0BOTO M MAacCOBOTO YMCEN. DHEPTHs CBS3H
aTOMHBIX sifep. CBs3b Macchl ¥ 3HEpruu. Peakunu cunrtesa u aeneHus saep. Mictounuku sHepruu
Comnna u 3Be371. SnepHas sHepreTHKa. DKOJIOTHIECKHE TPOOIIEMBI SIEPHOI YSHEPTETUKH.

154.5.5.1. lemoHCTpauuu.

CrieKTpBI N3ITyYeHUS U TOTJIOIICHNS.

CrieKTpsl pa3IHyYHbIX Ta30B.

CriexTp BozIOpoa.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabora cueTynka MOHU3UPYIOMINX U3TYUCHHH.

Peructparus u3nydeHus IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.
154.5.5.2. JlTabopaTopHbie paOOThI U OTIBITHI.

HaGumroieHne CTIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYYCHHUS.

HccrnenoBaHne TPEKOB: HM3MEpPEHHE HHEPrHMH YaCTHIBI IO TOPMO3HOMY TyTH (110
¢dororpadusam).

W3mepeHune paiioakTHBHOTO (poHA.
154.5.6. IloBTOpUTENEHO-00001IAIOIINI MOTYIb.

[ToBTOpHUTENEHO-0000IIAFOIINIT MOTYJTH TIPETHA3HAYEH JIJISI CUCTEMATH3AIMN U 0000IIeHUS
MPEIMETHOTO COACPIKAHMSI U OTIBITA AEITETbHOCTH, TPUOOPETEHHOTO MIPH U3YUYEHUH BCETO Kypca
(¢bu3ukn yriyOJIEeHHOTO YpPOBHsI, a TakXKe ISl MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy 1o (U3HKe.

B nporecce nzydenust JaHHOTO MOJYJISl peau3yIOTCs U MOIy4aroT JaJbHENIee pa3BUTHE
ydeOHbIe JEHCTBHUS, OOECIEeUMBAIOIINE JOCTHKEHHE TMPEAMETHBIX M  MeTalpeIMeTHBIX
pe3yapTaToB 00y4YeHUus, (popMUpOBaHWE €CTECTBEHHO-HAYYHOW TPaAMOTHOCTU: OOBSCHEHUE H
OTMCaHUe SIBJICHUN Ha OCHOBE NMPUMEHEHUsI (PU3NUYECKUX 3HAHU, UCCIeA0BaTEIbCKUE NEHCTBUS
(BBIIBMIKEHUE TUIIOTE3, MMOCTAHOBKA II€JIM W TUIAHUPOBAHHME HMCCIEIOBAHUSA, aHATU3 JAaHHBIX U
MOJIy4YEeHUE BHIBOJIOB).

[TpeanoutuTensHOM HOPMOIT OCBOCHHS MOAYJIS SBIISIETCS TPAKTUKYM, TPOrpamMma KOTOPOTO
BKJIIOYAET:

pPEIICHUEC 3aJa4, OTHOCAIINXCS K pa3JIMYHbIM pa3aciiaM U TEMaM Kypca (i)I/ISI/IKI/I, B TOM YHCJIC



3ala4, HHTCTPpUPYIOIUX COACPKAHNC PA3HBIX Pa3aCIIOB,

BBITIOJTHEHHE JTa0OPAaTOPHBIX pabOT U OMBITOB (BKJIIOYas pabOThI U OMBITH U3 MEpeyHel K
paszenaM Kypca) B YCIOBMSIX CAMOCTOSATEIBHOTO IUIAHWPOBAHMS IPOBEICHMS UCCIEIOBAaHMS,
BbIOOpa M 00OCHOBAHHUS METOJ1a U3MEPEHMSI BEIMYNH, COOPKU IKCIIEPUMEHTaIbHONW YCTAHOBKH;

BBIIIOJIHCHUC HpO6JICMHLIX SaI[aHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTepa (33.IlaHI/I${ 1o
eCTeCTBeHHO-HaquOﬁ FpaMOTHOCTI/I), B TOM YHCJIC SajlaHI/Iﬁ C MCXKITPEAMETHBIM COJACPIKAHNUEM

paboTy Ha/l rpyNIOBBIMU WM UHIAUBHTY aJIbHBIMHU POEKTAMHU, CBI3aHHBIMU C COJIEpKAHUEM
Kypca (pU3UKH.

W3ydyeHrne MOBTOPHUTETHHO-0000MIAIONIETO MOAYIS MOXKET 3aKaHYMBATHCS MPOBEICHUEM
JTUArHOCTUYECKOW pPaboThl 3a Kypc (M3UKH YTIyOJEHHOTO YpPOBHS, BKJIFOYAIOIIEH 3a7aHUs
pPa3HOTO YpOBHS CIOXHOCTH. Pe3ylnbTaThl BBIMIOJHEHUS JIUATHOCTHMYECKON paboThl MOTYT
MOKa3bIBaTh CTETIEHh TOTOBHOCTH OOYYAIOMIUXCS K OCHOBHOMY TOCYapCTBEHHOMY 9K3aMEHY I10
¢u3MKe, a TakKe CBUIETENLCTBOBATH O JIOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAy4YHOUN
TPaMOTHOCTH.

154.6. TlnaHupyemble pe3ynbTaTbl OCBOEHUA (PU3MKM (YyrnyoOneHHbIN
ypOBeHb) Ha YpOBHE OCHOBHOIO obLero o6pasoBaHus.

154.6.1. U3ydenne ¢usmkm Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAMPABICHO HA
JOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

154.6.2. B pesynbraTe n3yueHus (HU3UKH HA YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS y
oOyuJaromerocs 0yayT c(hOpMHUPOBAHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTprOTHYECKOro BOCIIUTAHUSA:

NPOSIBJIIEHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (pU3UUECKOit
HayKH;

OEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHfICKPIX y‘{eHBIX-(bI/BI/IKOB;
2) IpaXXJAaHCKOI'o U JyXOBHO-HPABCTBCHHOI'O BOCIIUTAHHA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCY>KICHHUHU OOIECTBEHHO 3HAYMMBIX U 3TUUYECKUX
po06JieM, CBA3aHHBIX C MPAKTUUECKUM ITPUMEHEHUEM JOCTHKEHUH pU3MKu;

OCO3HaHWE BAXHOCTU MOPAIBHO-3TUYECKUX MPUHITUIIOB B JESATEILHOCTH YYCHOTO;
3) ACTETUYECKOTO BOCIIUTAHMUS:

BOCHPHUATUC 3CTCTUYCCKUX KaUCCTB (I)I/IBPIIICCKOP'I HAyKH: €€ TapMOHHUYHOI'O IIOCTPOCHMHA,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O ITO3HAHUA:

OCO3HaHWE ILIEHHOCTH (M3MYECKON HAyKHM KaK MOIIHOIO MHCTPYMEHTAa IO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUIIIEH COCTABIIAIONIEN KYIbTYPHI;

OpHUCHTAlMd B JCATCIBHOCTU Ha COBPCMCHHYIO CHCTEMY Hay4YHBIX HpeJICTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA TPHUPOIBI;



pa3BUTHE HAYYHOU JTHO003HATETFHOCTH, MHTEpPECA K UCCIIEI0BATEIBCKOM IeATEeTHbHOCTH;
5) bopmupoBaHus KyJIbTYpHI 3J0POBbSI K SMOITMOHATHHOTO OJIAarOMOTyus:

OCO3HAaHUEC ICHHOCTH 0e30I1acHOr0 06pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOTHICCKOM MHUPCE,
BAXXHOCTH ITpaBHJI 0e30macHoro MMOBCACHHUA Ha TPaHCIOPTE, Ha AOporax, € SJCKTPUICCKUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIIHUX YCJIOBUAX;

c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OITHOKY M TAKOTO K€
npaBa y JIpyroro 4ejioBeKa;

6) TpyJIOBOTO BOCIIUTAHUS:

aKTUBHOE y4YacTHe B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpTraHM3alli¥, HACEJICHHOI0 ITyHKTa, POJHOTO Kpas) TEXHOJOTHYCCKOW W  COITMAIBHOMN
HANPAaBIEHHOCTHU, TPEOYIOMIUX B TOM YUCie U (GU3MUECKUX 3HAHUM;

HWHTEPEC K MPAKTHICCKOMY H3yUeHUIO TPO(heCcCHil, CBI3aHHBIX C (PU3UKOMH;

7) PKOJOTUYECKOTO BOCITUTAHHUS

OpUEHTalMsI Ha TpUMEHEHHE (U3MYECKUX 3HAHWM I8 pelieHus 3ajad B 00JacTd
OKpY’KaloIIe cpejipl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX IMOCJEICTBUI s
OKpYKaIoIlei Cpebl;

OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U IMyTel UX PeLIeHuUs;
8) amanTanuy K U3MEHSIOLIUMCS YCIOBHSIM COLUAIBHON U PUPOIHON CPEJIBI:

NOoTpeOHOCTh BO B3aUMOACWCTBUM TPU BBIOJHEHUHM HCCIEAOBAaHUM M IPOEKTOB
(u3nueckoil HaNpaBICHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JPYTHX;

IMMOBBIIIICHNUEC YPOBHHA CBOEM KOMIETEHTHOCTH 4CPe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

NOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUI, yMeHU (HOpMyIUpOBaTh HJIEH, OHATHUSA,
TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBICHUSX;

OCO3HaHUe 1e(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEHN B 001acTh (DU3HKHY;
IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHMIA;

CTPEMIICHHUEC aHATTU3UPOBATH U BBIABIIATE B3aMMOCBA3U ITPUPOIEL, O6HIGCTBa 1 ODKOHOMHMKH, B
TOM YHUCJIC C UCITIOJIB30BaAHHUEM (I)I/IBI/I‘{CCKI/IX 3HaHPII>i;

OLICHKAa CBOMX JEHCTBHM C YYETOM BIIMSHHUS Ha OKPYKAKOUIYK Cpexy, BO3MOYKHBIX
17100aTbHBIX MOCIECTBHMA.

154.6.3. B pe3ynbrate uzydenus Gpusznku (yriiyojJeHHbIH ypOBEHb) Ha YPOBHE OCHOBHOTO
oOmiero obpa3zoBaHus y oOydaromierocst OyayT chopMUpPOBaHbI METalpeIMETHbIE Pe3yJIbTaThl,
BKJIIOYAIOLIME TI03HABATENbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHHKATHBHbIE
YHHUBEpCalibHbIE Y4eOHbIE IEHCTBHSI, PETYJISTUBHbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBHSL.

154.6.3.1. OBnagenre yHUBEpCATHHBIME YIEOHBIMH ITO3HABATEIHHBIMH JICHCTBUSIMHU:

1) 6a3oBbIe JTOTHYECKUE JCHCTBUS:



BBISIBIIAIT M XapaKTePH30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB  (SBICHUIA),
KJ1accuuIupoBaTh Ux;

BBIABJIITE 3aKOHOMCPHOCTH W TPOTUBOPCUUA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX H
Ha6J'IIO)IeHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I'—IeCKI/IM SABJICHUSAM,

BBIABJIITE TPHUYUHHO-CJICACTBCHHLBIC CBA3U IIPU U3YUCHUH (bI/I3I/I‘-ICCKI/IX SBJICHUNA U
IponecCoB, MPOBOAWUTHL BbIBOJALI C HCIOJLB30BAHUCM JCAYKTUBHBIX HW HWHIAYKTHBHBIX
YMO3aKqueHHﬁ, BbIIBUTATb TUIIOTE3bI O B3AUMOCBA3AX (I)I/IBI/I‘{CCKI/IX BCJIIMYHMH,

CaMOCTOSITENIbHO BbIOMpaTh croco0O perieHusi yuyeOHOM (u3nueckod 3anadu (CpaBHEHUE
HECKOJIbKMX BapHUaHTOB DELICHHUs, BHIOOP HauOoJiee MOAXOISAMIETO ¢ YYETOM CaMOCTOSITEIbHO
BbI/IETICHHBIX KPUTEPHUEB).

2) 0a3oBbIC HCCICI0BATCIbCKHUEC HeﬁCTBHHI
HCII0JIB30BATh BOIIPOCHI KaK I/ICCJ'IGJIOBaTeJ'II)CKI/Iﬁ HHCTPYMCHT ITO3HAHUA,

MNpOBOAUTL IO CAMOCTOATCIIBHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN (I)I/I3I/I‘{CCKI/II>'I
OKCIICPUMCHT, He0O0JIBIIIOE HUCCICIOBAaHUC (1)PI3PI‘-I€CKOFO SIBJICHUS,

OLCHUBAThb Ha HNPUMCHHUMOCTb U HOOCTOBCPHOCTH I/IH(I)OpMaI_II/I}O, MOJIYUCHHYIO B XOZC
HCCIICA0OBAaHUA UJIN SKCIICPUMCHTA,

CaMOCTOSITENNLHO (OPMYIUPOBATH OOOOIIEHHSI U BBIBOJBI TIO pe3yibTaTaM MPOBEICHHOTO
HaOJIFOICHUS, OTBITA, UCCIICTOBAHHS;

MMPOrHO3UPOBATHL BO3MOIKHOC ;[aaneﬁmee pa3BUTHC (I)I/IBI/ILIGCKI/IX mponeccoB, a TaKKE
BBIIBUT'aTh NPCANIOIOXKCHUSA 00 ux Pa3BUTHH B HOBLIX YCJIOBUAX U KOHTCKCTAX.

3) pabota ¢ uHpOpManueit:

MPUMEHSTh Ppa3IMYHbIE METOJbl, WHCTPYMEHThl M 3alpochl MPH IIOUCKE U OTOOpe
UH(POPMALIMU WU JITAHHBIX C YYETOM IpeI0KeHHON yueOHoM (hru3ndeckoi 3a1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIMIO PA3IMYHBIX BUJIOB
U GOopM IpeaCTaBICHHUS;

OLIGHHMBATh HAJEKHOCTh MH(POpPMAIMU IO KPUTEPHSIM, NPEIOKEHHBIM YUUTEIEeM WIIU
c(OpMYIHPOBAHHBIM CaMOCTOSTENBHO;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OopMy TMpeJacTaBieHHs HHGOpMalLUU U
WITIOCTPUPOBATh pelllaeMble 3a]1aui HECIOXKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpaduKoil u
WX KOMOWHAITUSIMH.

154.6.3.2. OBnasenue yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSMHU:
1) obmenwue:

B X0JIe 00CY>/IeHUsI yueOHOro MaTepuasa, pe3yIbTaToB JJaOOPaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY»KIaeMON TEMbl U BBICKA3bIBaTh WJIEH, HAllEJICHHbIE Ha
peleHue 3aJauu 1 MoJiepKanue o0IeHMs;

COIMOCTABJIATH CBOU CYKACHUSA C CYXKACHUAMUA APYIrUX Yy4aCTHUKOB Juajiora, O6H3py>KI/IBaTI)
Pa3iiniue U CXO0ACTBO HOSI/IL[I/II>'I;



BBIPAKAaTh CBOKO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

myOJIMYHO NPECTABISTh PE3YIbTaThl BBIMOJIHEHHOTO (PM3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMs, TIPOCKTA).

2) coBMeCTHas JCSITEIBHOCTD (COTPYAHUYECTRBO):

MOHUMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBHUIYaJbHONH pabOTHI MpH
pelIeHnH KOHKPETHON (U3NYECKOM MpoOIeMbl;

IIPUHUMATh IL€JIM COBMECTHOM [JEATEIBHOCTH, OpPraHM30BBIBATH JEUCTBHUA IO €€
JOCTHKEHUIO: PaclpesieNIaTh PO, 00CYkaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM PabOTHI,
0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;

BBITIOJIHATE CBOIO YacCThb pa6OTH, AOCTHUTrass Ka4UCCTBCHHOI'O pE3yJjibTaTa II0 CBOEMY
HaITpaBJICHUIO U KOOPJAUHHPYS CBOU JIEHUCTBHS C APYIr'uMHA 4JICHAMH KOMaH/IbI;

OLICHMWBATh Ka4€CTBO CBOCTO BKJIaJga B 061]_[1/1171 MMPOAYKT IO KPHUTCPUAM, CaMOCTOATCIIBHO
C(I)OpMy.HI/IpOBaHHBIM Y4aCTHUKaMH BSaHMO,[[CfICTBI/IH.

154.6.3.3. OBnazeHue yHUBEpCaIbHBIMUA YyU€OHBIMU PETYIATUBHBIMU JIEHCTBUSMU:
1) camoopranu3zanus:

BBISIBJISITH NPOOJIEMBbI B JKU3HEHHBIX U YYEOHBIX CHUTyalMsX, TPeOYIOIIMX ISl peleHUs
(bu3nYecKuX 3HaHUMH;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAaX MPHUHATHS pelleHud (MHAUBUAYaIbHOE,
IPUHATHE PELIEHUS B TPYIIE, IPUHATHE PELIEHUI IPYIION);

CaMOCTOSITEIbHO COCTAaBJISATh QJITOPUTM pelIeHUs (PU3NYECKOW 3aja4ydl WIH TUIaH
UCCIICIOBAaHMSI C YYeTOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeIJIaraeéMble BApUAHThI PEIICHUN;

MIPOBOANTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
2) caMOKOHTPOJIb (pehIeKCHH):
JIaBaTh OLIEHKY CUTYaIlMU U MpeAarath IjaH ee N3MEHEHUS;

OOBSCHATh MPUYMUHBI JOCTHXKEHHUS (HEAOCTH)KEHUS) pe3ybTaTOB JIEATEIbHOCTH, NaBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JAESITENBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHHS (HU3HUECKOTO
UCCIICIOBAaHMUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.
3) SMOIMOHAIBHBIA WHTEJUICKT:

CTaBUTh Cce0s HA MECTO APYyroro 4€JIOBCKa B X0JI€ Criopa Ui JUCKYCCHUU HAa HAYUHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPCHUA U JIOTUKY APYToOro.

4) nmpuHsITHE CE0S U JPYTHX:



MpHU3HABATh CBOE MPABO HA OMIMOKY MPH pelieHr: (PU3NUeCKHX 3a7a4 WINA B YTBEPKIACHUIX
Ha HAY4YHbIE€ TEMbI U TAKOE K€ MPaBO JPYroro.

154.6.4. IlpenMeTHble pe3yibTaThl OCBOEHUS MNpPOrpaMMbl MO (u3uke (yriyOJeHHbIH
YPOBEHB).

154.6.4.1. IIpenmeTHbIe pe3ybTaThl OCBOCHUS IPOrPaMMBbI 110 (pU3MKe K KOHILY 0OydeHUs B
7 Knacce:

[TpenmeTHbie pe3ynbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTD
y 00y4aroumxcs yMeHHM:

UCIIONIb30BATh MOHATHS: (PU3MUECKHUE U XUMUYECKHE SIBICHUS, HAOMIOICHNE, YKCIIEPHUMEHT,
MOJIeNIb, TUIIOTE3a, €IWHUIIBI (PU3UYECKUX BEITUYWH, aTOM, MOJIEKyJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUYeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, TMPSAMOJUHEHHOE), TPAEKTOPHUsS, pPaBHOACUCTBYIOMAas Ccui, naedopmaius
(ympyrasi, miacTudeckasi), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznuuath sBiIeHUS (Iuddy3us, TEIUIOBOE IBMKEHHE YaCTHUI] BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBMKEHHE, MHEPLUS, B3aUMOJEHCTBHUE TEN, PABHOBECUE TBEPABIX TEI
C 3aKpETJICHHON OCBIO BpalllEHUs, Iepeaya 1aBJIeHUs TBEPAbIMU TEIaMH, )KUIKOCTSIMU U ra3aMu,
aTMocdepHoe J1aBJeHNe; IFIaBaHue TeJl, IPEeBPaIeHU MEXaHHUECKOW SHEPTUH) TI0 OMUCAHUIO X
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (pU3MUecKoe SBICHHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaIOIIEM MUpE (B TOM
ymciie (QU3n4ecKue SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3NIUYHBIMU CKOPOCTSIMH B
KUBOM M HEXXMBOW NMPUPOJE, NEUCTBUE CUII TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIE U TEXHUKE,
BJIMSIHUE aTMOC(EPHOro IaBJICHUs Ha )KMBOW OpraHu3M, IIaBaHHe pbIO, pplyary B TeJe 4YeJl0OBeKa),
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJauy B yueOHYI0, BBIJCIATh CYLIECTBEHHbIE CBOMCTBA
(mpu3Haky) pU3NUECKUX SBICHUI;

OIUCHIBATh M3YYECHHBIE CBOWCTBA TeJ M (DU3UYECKHE SBJICHUS, UCHOJB3Yys (U3NYECKHE
BEJIMYMHBI (Macca, 00beM, IJIOTHOCTh BEIIECTBA, BpeMs, MyTh, CPEAHSSI CKOPOCTh, CHJIa
yIPYTOCTH, CUJIa TSDKECTH, BEC Teja, CHJIa TPEHHs, AaBJI€HHE TBEPJOro Tela, JaBJlIeHUe CToI0a
KUJKOCTH, BBITAIKUBAIOLIAs CHUJIa, MEXaHW4Yeckas paboTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT
CHIIBL, KOA(QUIMEHT IMOJIE3HOTO JEHCTBHS MEXaHH3MOB, KHHETHYECKas M IOTEHLUAIbHAS
SHEPrus), NPy OMUCAHUH MPABUIBHO TPAKTOBATh (PM3MYECKUN CMBICI MCIIOJIb3YEMbIX BEJTUYMH,
uX 0003HAYEHUS U eTUHHIIBI (PU3MUECKUX BEJIMYMH, HAXOUTH (hOPMYJIbI, CBSI3bIBAIOIINE JJAHHYIO
(u3MYECKyIO0 BETMYHMHY C APYTMMHU BEIMYMHAMM, CTPOUTH I'paUKU M3yYEHHBIX 3aBUCHUMOCTEN
(U3NYECKUX BETUYNH;

XapaKTEPpHU30BaTh CBOHCTBA TECII, q)HSquCKI/Ie SABJICHUSA W NPOUCCCHI, UCIIOJb3Ys IMpaBHJia
CIIOKeHHsI CHIT (BJIOJIb OAHOM MpsMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IpaBHIIo
paBHOBecHs pbryara (6710ka), "30710TO€ MTpaBUiI0" MEXaHUKH, 3aKOH COXPAHECHHS MEXaHHYECKOM
SHEPruu, TMpPH OSTOM JaBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTEMaTHYCCKOC BBIPAKCHHE,

CTPOUTH TPOCThIE (HU3UYECKHE MOJIENU pealTbHbIX OOBEKTOB, INPOLIECCOB U SBICHUI,
BBIIETISITh TNPU STOM CYIECTBEHHBbIE M BTOPOCTEIEHHbIE CBOICTBAa OOBEKTOB, IPOIIECCOB,
SIBJICHUM, TPUMEHATH (PU3NUECKUE MOJIENHN I 0OBACHEHUS (PU3MUECKUX MPOLIECCOB U PEIICHHS
y4eOHBIX 3a7ay;

OOBSCHATH (I)I/IBI/I‘{CCKI/IC SABJICHUA, IMPOLCCCHI U CBOMCTBA TCJI, B TOM YHCJIC B KOHTCKCTC
CI/ITyaHI/II\/II MPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa, W PCIIaTb KAYCCTBCHHBLIC 3aJa4H, B TOM



quciae TpeOyIoMe YHCICHHOTO OLIEHUBAHMS XapaKTepHBIX 3HAYEHHUH (PU3MUECKUX BEIUYHH,
BbIOMpaTh (U3MYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CJIEICTBEHHBIE CBSI3M M BBICTpauUBaTh
JIOTMYECKYIO LIEMOYKY PACCYXJIEHUH C MCIOIb30BAaHMEM H3YUYEHHBIX CBOMCTB (PU3MUECKUX
SBJICHUH, pU3NUYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEINH;

pemaTh pacyeTHble 3a7aud (B 2 - 3 AEHCTBHUs) MO HM3y4aeMbIM TeMaM Kypca (QHU3HUKH,
BbIOMpas (U3NYECKYI0 MOJIelNb C HCIOJIb30BAHMEM 3aKOHOB U (OPMYJ, CBS3BIBAIOIINX
¢u3nyeckue BEIMYMHBI, 3aMUCHIBATh KPAaTKOE YCJIOBUE M Pa3BEpHYTOE pELICHHE 3a/auH,
BBISIBJISITH HEJOCTAIOIIME WJIM M30BITOYHBIE JTaHHBIE, OOOCHOBBIBATH BHIOOP METOAA pPELICHUS
3aJaud, MCIOJIb30BaTh CIIPaBOYHbIE JTAaHHBIC, MPOBOAUTH MaTeMaTHUECKUE NMPeoOpazoBaHHs U
pacyeThbl, OLEHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HAYEHHUS (PU3NYECKOW BEJIUYMHBI U
OTIpeNIeNIATh Pa3MEPHOCTh (PU3MUECKON BEIMYHHBI, TOTYYSHHOH NPH pelIeHUH 3aJauu;

pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIU (PU3NUECKUX METO/0B, U
npeJiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMMCAHUHM MCCIIEOBAHUS PACIO3HABATh
IIPOBEPSIEMOE MPEATIONOKEHHE (TUIIOTE3Y ), UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yJsIbTarT;

IPOBOJUTH OMBITH MO HAOIIOACHUIO (U3UUECKUX SBICHUH WM (PU3NYECKUX CBOMCTB TeN
(maddy3ust, TEmIoBOE pacHIUpeHUE Ta30B, SIBICHUE HWHEPIMH, W3MEHEHHWE CKOPOCTH MpH
B3aMMOJICHICTBUM TeJN, Mepejaya MJaBJI€HHUs >KUIKOCTBIO W Ta30M, MpPOSBICHUE ACUCTBUS
aTMOC(EpHOTO JaBJICHHUS, EHCTBAE MPOCTHIX MEXaHU3MOB): (OPMYIMPOBATH MPEIIOIOKECHUE
(runoTe3y) 0 BO3MOXKHBIX pe3yJbTaTax HAOIIOACHUH, CAaMOCTOATENBHO COOMPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 060pyI0BaHMs U (HOPMYITHPOBATH BHIBOIBL;

NPOBOJUTH TMpsIMbIE WM KOCBEHHbIE HW3MEPEHUs (U3UUYECKUX BEIHMYUH (PacCTOsSHUE,
IIPOMEXYTOK BPEMEHH, Macca Tesla, 00beM Tela, CHila, TEMIIEpPATypa, INIOTHOCTh KUJIKOCTU U
TBEPAOrO TeENa, CWIa TPEHUS CKOJIBKEHUS, J[aBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JeICTBYIOIIAsl Ha MOTPY>KEHHOE B )KUJIKOCTh TEJIO, KO3PPUIIMEHT MOJIE3HOTO IeUCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeTo/la M3MEpeHUs, (UKCUPOBATh MOKa3aHUs MPHOOPOB, HAXOAWTHb 3HAUEHUE H3MEpsieMOn
BEJIMUMHBI C IOMOIIBIO0 YCPEIHEHUS PE3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH MOTPEIIHOCTD
W3MEPEHU;

MIPOBOJIUTH HECITIOXKHBIE HKCIEPUMEHTANbHbBIE MCCIEOBAHUS 3aBHUCUMOCTEH (DU3NUYECKUX
BEJIMYMH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHKYIIETOCS TeJIa OT BPEMEHU JIBUXKEHUS TeJa, CHUIIbI
TPEHUS CKOJIBKEHHsI OT CHJIBI HOPMAJILHOTO IaBJICHUS, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U
HE3aBUCHMOCTU CHWJIbl TPEHUS OT IUIOIAAM CONPUKOCHOBEHMS TeEJN, CHJIbl YHPYTOCTH OT
YIJIMHEHUS! TPYKUHBI, BBITAIKUBAIOUIEH CHIBI OT O00ObEMa IMOTPYXKEHHOM 4YacTH Tejla U OT
IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, Ha KOTOPYIO
HOTPY’KEHO TeJIO, YCIIOBHM MIaBaHUs TeJl, YCIOBUN paBHOBECHS pblyara 1 0JIOKOB): COBMECTHO C
yaurtenaeMm (QopMyJIUpOBaTh 3ajady U THIIOTE3y HMCCIEAO0BaHHUS, CaMOCTOSTENIbHO MJIAHUPOBAThH
UCCIIeIOBaHUEe, CAMOCTOSITENIbHO COOMPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C MCHOJIb30BAHUEM
WHCTPYKIIHHU, TPEJCTABIATH MOJyY€HHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TAOIHIl U
rpauKOB, OIIEHUBATh MOTPEIIHOCTH, IPOBOIUTH BHIBOJIBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOnrofaTh MpaBuja TEXHUKH Oe30macHoro TpyAa Hpu padbore ¢ 1abOpaTOpHBIM
o0opyaoBaHUEM;

yKa3blBaTh MPUHLHUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY Ibl, OapOMETp, pbluar, MOJBHXHBIN M HEMOJBUKHBIN OJIOK,
HAKJIOHHAs IIJIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI IEHCTBHUS U3YYEHHBIX MPHOOPOB, TEXHUUYECKUX YCTPOUCTB U



TE€XHOJIOTMYECKHUX IPOLECCOB C MCIOJIb30BAHUEM HMX ONUCAHMS (B TOM YHUCIE: MOAIINIHUKH,
YCTPOMCTBO BOJONPOBOJIA, FMAPABINUECKUN Mpecc, cu(pOH, MAaHOMETP, BBICOTOMED, MOPIIHEBOU
HAcOC, apeoMeTp), HCIOJIb3ysl 3HAHUS O CBOMCTBAaxX (PU3MYECKUX SIBICHUH M HEOOXOIUMbIE
(u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOMUCTB,
W3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHIECKUX MPOIECCOB MPH PEIICHUH YIEOHO-TTPAKTUYECKHUX
3a7a4;

NPUBOJIUTH TNpUMEpbl  (HaXOIuTh HMHPOpPMAIMIO O @pUMepax) MPaKTHYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHHWI B MOBCEJIHEBHOW >KU3HU AJs o0ecreyeHus 0e30MacHOCTH
npu oOpalieHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEJICHUSI B OKpY>Kalollel cpese;

OCYIIECTBIISATH OTOOpP UCTOYHUKOB MH(OpManuu (pusndeckoro conepkanus B MHTtepHere,
CaMOCTOSITENIbHO (POPMYJIMPYsl MOMCKOBBIA 3alpoc, Ha OCHOBE MMEIOIIMXCS 3HAHUNH U MyTeM
CpPaBHEHMsI  pPA3JIMYHBIX HCTOYHUKOB  BBIACNATh HMH(OpMaIMIO, KOTopas  sBIsETCS
IPOTUBOPEYMBOMN HIIM MOXKET ObITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh NPH BBINOJHEHUM YYEOHBIX 3aJaHUNl HAy4YHO-IOMYJISIPHYIO JIUTEPATYpPY
(u3MYecKoro conep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTu MHTepHeT, BiaaeTh
IprUeMaMHl KOHCIIEKTUPOBAHMs TEKCTa, IMpeoOpa3oBaHMs HMH(POpPMAMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

cO31aBaThb CO6CTB€HHI)IC KpaTKI/IC IIMCBMCHHBIC U yCTHBIe COO6HI€HI/I${ Ha OCHOBEC 2 - 3
UCTOYHUKOB HH(POpPMAIUH (PU3NIECKOTO COJACPKAHHUS, B TOM 4YHUCIIe MyOIMYHO MPOBOIUTH
KpaTKue COOOMICHUS O pe3yJIbTaTax MPOEKTOB MM YICOHBIX HCCIIEIOBAHUM, P ATOM TPaMOTHO
UCTIONB30BaTh M3YUYCHHBIN MOHSATUIHBINA ammapaT Kypca (U3UKH, COMPOBOXKAATh BBICTYTICHUE
MpE3EHTALNEN;

IpU BBIIIOJIHCHUN y‘{e6HLIX IMMPOCKTOB U I/ICCHe)IOBaHI/Iﬁ pacupeaciiaTb 00513aHHOCTH B
Tpynre€ B COOTBETCTBHUHU C ITIOCTABJICHHBIMU 3aa4aMM, CJIICANUTE 3a BBIIOJIHCHUEM I1JIaHa HeﬁCTBHfI,
OLICHUBATb COOCTBEHHBIM BKJIaZA B ACATCIIBHOCTH TI'PYIIIbI, BBICTPAWBATH KOMMYHHUKATUBHOC
BSaI/IMO)IeI\/’ICTBI/Ie, YUUThIBAsA MHCHUEC OKPYXKAIOIIUX.

154.6.4.2. IIpenmeTHbIe pe3yIbTaThl OCBOCHUS NMPOrpPaMMBbI 110 (pU3HKe K KOHILY 00y4eHUs B
8 kiacce:

[TpenmeTHbie pe3ynbTaThl HA YIITyOJIEHHOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD
y 00y4arouxcs yMeHHH:

UCIIOJIb30BaTh TOHATHSA (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTANINYECKUE U aMOP(HBIE TeJa, HACHIILEHHBIN
U HEHACHILEHHBIH TMap, CrIocoObl HW3MEHEHHs BHYTPEHHEH JHEepruu, 3JIeMeHTapHbIN
IEKTPUYECKUH 3aps]l, TPOBOJHUKH, MOJTYIPOBOAHUKH, AUIEKTPUKU, HCTOYHUKU MOCTOSIHHOTO
TOKa, AMEKTPHUUECKOE U MAarHUTHOE TOJIsI, ONTUYECKAst CUCTEMA) M CUMBOJIMYECKUHN S3bIK (PU3UKU
P pEICHUH yUYeOHBIX U MPaKTUYECKUX 3a]1aY;

pa3nuuath sBIEHUS (TEMJIOBOE pacimiupeHue (ckaTtue), TEIIoBOEe paBHOBECHE,
MOBEPXHOCTHOE HATSHKEHWE, CMAuYMBaHHUE, KAlWUISIPHBIE SIBJICHUS, MCIApEHHE, KOHACHCAIIMS,
IUTaBIIEHWE, KPUCTAUTM3AllMs, KUIIEHUE, CIOCOObl Teronepeaadynd (TerIonpoBOIHOCTS,
KOHBEKIIMSI, W3JyYeHHE), TEIJIOBBIC TOTEPH, AJICKTPHU3ALUsS TeJ, B3aUMOJCHCTBUE 3apsjioB,
JEUCTBUS DJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMbIKAHHUE, B3aMMOJIEHCTBHE MAarHUTOB, JAECHCTBUE
MAarHUTHOTO TOJIS1 HA MPOBOJHMK C TOKOM) IO OMTMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE



OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/ILI€CKOC SIBJICHHUC,

pacrno3HaBaTh MPOSIBICHUE N3YUEHHBIX (PU3NUYECKUX ABJIEHUHN B OKpYXKaroIleM MHUpe (B TOM
yucie pusnyeckue sBICHUS B NMPHUPOJIE: TOBEPXHOCTHBIE U KaNWUIAPHBIE SIBICHUS B MPUPOAE,
KpUCTaUIbl B npupoje, usnydeHue CoiHLa, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3BbI,
o0pa3oBaHUe pOChl, TyMaHa, UHesl, CHEra, JIEKTPUUYECKHE SABJICHHS B aTMoc(hepe, HIeKTPUIECTBO
KUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apel( MOII0COB, POJIb MATHUTHOIO TOJS JJIst
KHU3HHU Ha 3emiie, MOJISIPHOE CUSIHKE), IPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUYECKUX SBICHUI;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TN M (DU3UYECKHE SBJICHUS, UCHOJB3Yys (U3NYECKHE
BEJIMUMHBI (TemIepaTypa, BHYTPEHHsS 3HEPIusi, KOJIUYECTBO TEIUIOTHI, paboTa rasza, yjaeiabHas
TEIJIOEMKOCTh BEILECTBA, YJEJIbHAS TEIIOTa IUIaBJICHUS, YAeIbHAs TEIIoTa NapooOpa3oBaHus,
yJAeIbHas TEIJIoTa CrOpaHMsl TOIUIMBA, KO3(PPHUIIMEHT MOJIE3HOTO JACUCTBUS TEIUIOBO MAIlUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO31YyXa, OJJICKTPUYECKUN 3apsj, CWJIA TOKA, DIEKTPUYECKOE
HalpspKeHUe, COMpOTHBIEHHE NMpoBogHUKa, DJC B Lemu MOCTOSHHOTO TOKa, 3JIEKTPUYECKOE
yZlelbHOE COTIPOTUBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUYECKOTO TOKA), IPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U
eIMHUIBl (PU3NYECKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaQUKU U3YUEHHBIX 3aBHCHUMOCTEH (hHU3HUECKUX
BEIINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKUE SBJICHUS U MPOLECCHl, UCTIOIb3YsI OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKONW TEOpUN CTPOEHUS BEIECTBA, YPABHEHUE TEIUIOBOTO
OanaHca, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsja, 3akoH KyioHa, IpUHIMI Cyleprno3uLuu
ANEKTPUUYECKUX ToJied, 3akoH Oma s y4yacTka memnu, npaBuwia Kupxroda, 3akon Oma s
MOJHOW 1enu, 3akoH Jlkoyinsa-JIeHna, 3aKOH COXpAaHEHWS SHEPruM, IIPU 3TOM pas3jinyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

CTPOUTHh TPOCTHIE (PUINYCCKHUE MOJICIH PEATbHBIX OOBEKTOB, TPOIECCOB M SBIICHUH,
BBIICTISITh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBAa OOBEKTOB, IMPOIIECCOB,
SIBIICHUH, IPUMEHATh (PU3NICCKUE MOJICIH JIJIsl OOBICHEHUS (PH3UIECKHX MPOIIECCOB U PEIICHUS
y4eOHBIX 3a7a4;

OOBSACHITH (PU3HUECKHUE SBJICHUS, TTPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYallMi NMPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pellaThb KAa4yeCTBEHHBIE 3aJayd, B TOM
qucie TPeOYIOIINe YHUCIECHHOTO OICHMBAHUS XapaKTEPHBIX 3HAYEHWU (DU3WYECKUX BEITUYHH,
BBIOUpaTh (PU3UUYECKYI0 MOJEINb, BBISBISATh MPUUWHHO-CIEICTBEHHBIE CBSI3M M BBICTPaUBATh
JIOTUYECKYIO TIEMOYKY PACCYXICHUN C HCIOJIb30BAaHUEM HW3YUYEHHBIX CBOWCTB (PU3MUECKHUX
SIBIICHUH, PU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJIeJIeH;

pelarh pacdeTHble 3a7aur (C MCMOJIb30BaHUEM 2 - 3 ypaBHEHUI) MO M3y4yaeMbIM TeMaM
Kypca ¢u3uku, BbIOMpas (U3MYECKYI0 MOJENb C HCIOJb30BAaHUEM 3aKOHOB M (QopMydl,
CBSI3BIBAIOIINX (PU3NUYECKHE BEIIMYMHBI, 3aIIUCHIBATH KPATKOE YCIOBHUE U Pa3BEPHYTOE pElICHUE
3aJaud, BBIABIATH HEJIOCTAIOIIME WIM H30BITOYHBIE IaHHbIE, 0OOCHOBBIBATH BHIOOp METOAA
pemeHuss 3aJadM, MCIOJIb30BaTh CIPABOYHBIE JAHHbBIE, IIPUMEHATH METOJIBl aHAIW3a
pa3MepHOCTeH, UCMONb30BaTh rpaduyeckue METOAbl  pelleHus  3a7ady, HpPOBOJIUTH
MaTeMaTHYeCcKHe NpeoOpa3oBaHUsl M pacyeThl, OLEHUBATh PEATUCTUYHOCTH IOITYYEHHOIO
3Ha4eHUs1 (U3NYECKONW BEIMYUHBI U OIPENENATh Pa3MEPHOCTh (UIUUECKON BETUYMHBL,
MIOJIyYEHHOM NPH PELICHUH 3a]1a4H;

pacnio3HaBaTb HpO6HeMBI, KOTOPBIC MOKHO pCHIUTH IIPHU IMOMOIIN (I)I/ISI/I‘-IGCKI/IX MCTOIOO0B, U
npeajiaratb OpH@HTHpOBO‘{HBIfI croco0 pE€miCHusA, B ONMCAaHWUH HCCICAOBaAHWA PpacCliO3HABATb



poBEpsEMOe NPEINONI0KEHNE (THUIIOTE3Y), UHTEPIPETUPOBATh MOJYyUYSHHBIH pe3yJIbTar;

MIPOBOAMTH ONBITHI 1O HAOMIOAEHUIO (GU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tem
(xanWJUIApHBIE SIBJICHMS, 3aBHCHMOCTH JaBJIEHUS BO3IyXa OT €ro o0bemMa M TEeMIIepaTyphl,
CKOPOCTH TIpollecca OCTHIBaHHS (HarpeBaHWs) MPH M3ITYYEHUH OT IBETAa H3Iydaromen
(mormomaronieil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KHUJIKOCTH U
IUIOUIaI €€ TOBEPXHOCTH, JJEKTPHU3alUs Tel M B3aUMOJEWUCTBUE BJIEKTPUUYECKUX 3apsioB,
B3aMMOJICMCTBHE IIOCTOSHHBIX MAarHMTOB, BU3yaJIHM3allisl MAarHUTHBIX TIOJIEM MOCTOSHHBIX
Mar"suToB, )IGfICTBI/ISI MargouTHOrO IIoJidi Ha HPOBOAHHUK C TOKOM, CBOMCTBA QJICKTpOMArHura,
CBOWCTBA AJIEKTPOABUraTENs IOCTOSHHOTO TOKA): (POPMYJIMPOBAThH MPOBEPSEMOE MPEIOT0KEHNE
(rumoTe3y) 0 BO3MOXKHBIX pe3ysbTaTax HAOIIOACHUN, CAMOCTOSTENIbHO COOMpPATh YCTAHOBKY M3
U30BITOYHOTO Habopa 000py10BaHMs, OMUCHIBAThH X0 OIBITA U (HOPMYITUPOBATH BHIBOIBI;

MIPOBOANTH MpSIMbIE M KOCBEHHBIE H3MEpPEHMs] (PU3NYECKUX BEJIWYHH (TeMIeparypa,
OTHOCHUTEIIbHAs BIIAJKHOCTb BO3JYyXa, CUIa TOKAa, HAIPSLDKCHUE, YJIeIbHas TEILIOEMKOCTh
BEIIIECTBA, CONPOTHBIIEHUE IIPOBOJHUKA, PAabOTa M MOIIHOCTh BJIEKTPUYECKOIO TOKa) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 000CHOBBIBATH BEIOOP METOAA U3MEPEHHUS,
(ukcupoBaTh MoKazaHus NPUOOPOB, HAXOJUTh 3HAUYEHUE HU3MEPSEMOIl BETMUYHMHBI C TTOMOIIbIO
YCPEIHEHHUsI pe3yJIbTaTOB CEPUU U3MEPEHUN U OLICHUBATH MTOIPELIHOCTh U3MEPEHUN;

MPOBOJIUTH DKCMEPUMEHTAIBHBIE HCCIIEIOBAHUS 3aBHUCUMOCTEH (U3MYECKUX BEITUIHH
(3aBUCHUMOCTh JIaBIICHUS BO3yXa OT €ro 00beMa U HarpeBaHUs UIIH OXJIAXKICHHUS, UCCIIeIOBAaHUE
SBJICHHSI TEIJIOOOMEHAa TP CMEIIMBAHWUM XOJIOJHOWM W TOpsSYed BOJBI, 3aBUCHMOCTH
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JJIMHBI, IUIONIAJMA TONEPEYHOrO0 CEUYECHHS] M YJEITbHOTO
COTIPOTHBIICHUS BEIIECTBA MPOBOJAHUKA, CHJIBI TOKA, MPOTEKAIOMIEro Yepe3 MPOBOJHUK, OT
HaIpsKEHUs1 Ha IPOBOJIHUKE, UCCIIEI0BAHNE MOCIEA0BATEIBHOIO U MAPaIeIbHOTO COEUHEHUIN
MMPOBOJIHMKOB): COBMECTHO C yuuTenemM (OpMyIUpOBaTh 3agady W THUIOTE3y HCCIECIOBaHMUS,
CaMOCTOSITENILHO TIAHUPOBAThH MCCIEAOBaHNE, CAMOCTOSITEILHO COOUPATh IKCIIEPUMEHTAILHY IO
YCTAaHOBKY C HCIIOJIb30BAaHUEM WHCTPYKIIMH, TMPEACTABIATh IOJYYEHHBIE 3aBUCHUMOCTHU
(bM3MUYECKUX BETMYHH B BUE TaOIUI] U TPA(UKOB, OLIEHUBATH MOTPEITHOCTH, IPOBOJUTH BHIBOJIBI
10 pe3ybTaTaM UCCIIEIOBaHMUS;

co0uroaTh MpaBuia 6€30MacHoOro Tpy/ia Mpu padboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMUCTB U
TEXHOJIOTMYECKHX ITPOLIECCOB C UCIIOJIB30BAHUEM MX ONMCAHMSI (B TOM YHCJIE: CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETP, ITapoBas TYpOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK JIEKTPUUECKON SHEPTUH,
JJIEKTPOOCBETUTENIbHBIE ~ NPUOOPBI,  HArpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBHI),
MIPEeIOXPaHUTENN U UX MPUMEHEHHE B ObITY M TE€XHHMKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
JJIEKTPOMAarHuTOB, 3JEKTPOABHUIATENlb IOCTOSHHOIO TOKA), HCIOJb3Yys 3HAaHUSA O CBOMCTBAX
(u3nuecKuXx sIBICHUN, He0OX0oAMbIe (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIe TEXHUYECKUE YCTPOWCTBA U U3MEPUTENbHBIE TPHOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHMs, JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX LEME ¢
MIOCJIEIOBATENIbHBIM M MApPAJUICNIbHBIM ~ COEIMHEHHEM 3JIEMEHTOB, pas3vyas yCJIOBHBIE
0003HAYEHHS FJIEMEHTOB JIEKTPUUECKUX LIETeH, NCIOIB30BATh CXEMbI U CXeMaTHUHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOICTB, N3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIIECCOB
IPY PELICHNH Y4eOHO-IPaKTHYECKUX 3a/1a4;

NPUBOJIUTH TNpUMEPbl  (HaXOIuUTh HMHPOpPMAIMI0 O MpUMepax) MPaKTHYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHHWI B MOBCEJIHEBHOW >KU3HU AJs oOecreyeHus 0e30MacHOCTH
npu oOpalieHuu ¢ NpudopaMM M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U



CO6J'IIOJICHI/ISI HOPM 5KOJIOTHYCECKOI'0 IOBCACHU B oxpyxcaromeﬁ cpeac,

OCYIIECTBIIATh MOUCK uHGopManuu B HMHTepHeTe, caMOCTOSTENbHO (HOPMYIHPYS
IIOMCKOBBIH 3aIpOC, HA OCHOBE UMEIOIIMXCS 3HAHUN U CPABHEHUS JOIOJHUTEIbHBIX HCTOYHUKOB
BBIIETISAITH HHPOPMALIIO, KOTOPAsl SBJIIETCS TPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHON;

UCMOJIb30BaTh IPHU BBIOJHEHUU YUYEOHBIX 3aJlaHMi Hay4HO-IOMYJIAPHYIO JIUTEparypy,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BlajeTb NpUEeMaMHU KOHCIIEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

cO3/1aBaTb COOCTBEHHbIE IHMCBbMEHHBIE M KpaTKHe YCTHblE COooOLeHus, 00o00mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB, B TOM YHCIE MyOIMYHO MPEICTABIATH PE3yJIbTaThl
MPOEKTHONW WIIM HCCIIENOBATEIbCKON JEATENBHOCTH, TPH 3TOM TPaMOTHO HWCIOJIh30BATh
U3y4YeHHBII MOHATUHHBIN anmapart Kypca pU3HKH, CONPOBOXIATh BHICTYIUICHHE MTPE3CHTAIHEH;

MPU  BBIMOJHEHUU YYEOHBIX TPOEKTOB U HCCICIOBAHUN (U3MUECKUX IPOIIECCOB
pacnpenensTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMU 33/la4aMH, CIIEIUTH 3a
BBITIOJITHEHHEM IIJIaHA JIEUCTBUH M KOPPEKTUPOBATh €ro, OICHWBATh COOCTBEHHBIM BKJIAJa B
JeSATEIbHOCTh IPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, MPOSIBIISASI TOTOBHOCTh
paspemniaTh KOH()IUKTHI.

154.6.4.3. IIpeameTHbIe pe3yIbTaThl OCBOCHUS NIPOrPaMMBbI 10 (pU3MKe K KOHILY 00yUeHUs B
9 kiacce:

[TpenmeTHbIe pe3ynbTaThl Ha YIITyOJIEHHOM YPOBHE JOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTD
y 00y4arouxcs yMeHHM:

UCITOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIHbHOCTh MEXaHHYECKOTO JBMXKEHUS,
HEBECOMOCTh M TEpPErpy3KH, LEHTpP TSKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, HH(pPa3ByK U
YJIBTPa3BYK, dJIEKTPOMAarHUTHBIE BOJIHBI, PECHTTE€HOBCKOE U3IIy4YECHHE, LKA JIEKTPOMAarHUTHBIX
BOJIH, HCTOYHHUKH CBETA, OJM30PYKOCTh U 1aJIbHO30PKOCTb, CHEKTPhI HCITyCKaHUs U MOTJIOLIEHUS,
anb(a-, OeTa- WM ramMma-u3Iy4deHMs, HU30TOMNbI, sJIEpHAas U TepMOsIepHas SHEpreTuKa) u
CUMBOJINYECKUH SI3bIK (PU3UKH NPU PELICHUH y4eOHBIX U MPAKTUYECKUX 3a]1aY;

pa3nuuarh SBICHHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE JBUXKECHHE,
PaBHOYCKOpDEHHOE MpSMOJIMHEIHOE [IBI)KEHUE, CBOOOJHOE TMAajJieHHe Tell, JBUXKEHHE IO
OKpPYXHOCTH, B3aMOJICHCTBHE TEJl, pABHOBECHE MAaTEPHAIBHON TOYKH, PEAKTUBHOE JIBUJKEHUE,
HEBECOMOCTb, KojeOaTelnbHOE JBUKEHHE (FapMOHUYECKHE, 3aTyXalollhe, BBbIHYXJIECHHBIE
KoJIeOaHus), pPE30HAHC, BOJHOBOE JIBWKEHHE (PAacCIpOCTpaHEHHWE U OTpa)KeHHE 3BYKa,
uHTepdepeHus U JUGpaKIUs BOJH), NPSIMOJIMHEHHOE pacHpoCTpaHEHUe, OTpaKeHUe U
IpEeIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPayKEHHE CBETA, Pa3jiodkeHUe OeIoro cBeTa B CIEKTP
U CIOXEHHE CIEKTPAJbHBIX IIBETOB, €CTECTBEHHAas paJHOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENHYaTOro CHEeKTpa M3JIyUYeHHs ) IO ONMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaIOIIEM MUpE (B TOM
ymciie (pU3NUecKue SBIICHUS B MPHUPOJE: NMPWIMBBI U OTIUBBI, IBHXKeHHE MaHeT CoyiHedHOU
CUCTEMBI, PEAKTUBHOE [BW)XXCHHUE O>XUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSCEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, IIBETA TEJI, ONITUYECKHE SIBJICHUS B IPUPOJIE,
Ouosiornyeckoe JEHCTBHE BHUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTITEHOBCKOTO M3IIyYeHHH,
€CTECTBEHHbIN PaInOAKTUBHBIN POH, KOCMUYECKHE JIyUH, PaAMOAKTUBHOE U3TyYeHHE IPUPOTHBIX
MHUHEpAJIOB, JeMCTBUE pAJAMOAKTHBHBIX H3IyYEHUH Ha OpraHu3M 4YeJOBeKa), MpPHU 3HTOM
MEPEBOUTH MPAKTHUECKYIO 3a]auy B Y4eOHYIO, BBIEIATh CyIIECTBEHHbIE CBOMCTBA (IPU3HAKU)



(u3NYECKUX SIBICHU;

OMHCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3UUYECKHE SIBICHHS, HCTONB3YS (pu3ndeckue
BEJIMYMHBI (CPEIHSISl U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM ABM)KEHUHU, YCKOPEHUE,
MepeMeNIEHNe TPU PABHOYCKOPEHHOM MPSMOJMHEWMHOM JIBUKEHUH, VYTJIOBAs CKOPOCTH,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CUJIA TPEHMS, CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJIHOTO TAJICHUS, BEC TeJIa, IICHTP TSHKECTH TBEPJOTO Teja, UMITYJIbC TeJla, UMITYJIbC CHUIIBI,
MOMEHT CHJIbI, MEXaHUYeCKasi paboTa ¥ MOLTHOCTh, TOTEHIIUATbHAS YHEPTHUS TEJa, MOAHITOTO HaJl
MOBEPXHOCTHIO 3€MJIM, MOTEHUHAIbHAS YHEPTHS CKATOW NPYKUHBI, KMHETUYECKas SHEPTHS,
MOJTHAST MEXaHWUYEeCKas dHEpTUs, MepHoJ W 4YacToTa KojeOaHWi, MepuoJ MaTeMaTU4ecKoro U
NPYXKUHHOTO MAasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa,
MoKa3aTeNnb MPeIOMIIEHUS CPelibl), MPU ONMUCAHWH TMPABUIBLHO TPAKTOBATh (PU3UUECKUI CMBICIT
WCTIONB3YEMBIX BEJIMYMH, WX OOO3HAUYCHHUS W CAWHHIBI (PU3NYECKUX BEIWYUH, HAXOIUTh
(hopMyIIBI, CBS3BIBAIONINE JaHHYIO (DU3MUECKYIO BEIUYHHY C APYTMMU BEITUYMHAMHU, CTPOUTH
rpauKu U3yUYEeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3NYECKHE SBICHHS M IPOLECCHI, HMCIONB3Ys 3aKOH
COXpAHEHHUsl dHEPI'HH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUI CYNEPIO3UINN CHJI, MPUHIMII
OTHOCHUTENBHOCTH ['anmmnes, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHS WMILYJIbCA, TEOPEMY O
KMHETUYECKOMN YHEPTHH, 3aKOH ['yKa, 3aKk0H bepHyIuIn, 3aKOHBI OTpaXEHUS U IPEJTOMIIEHHS CBETA,
(opMyJly TOHKOH JIMH3BI, IJIAHETAPHYIO MOJENb aToMa, HYKJIOHHYIO MOJEIb aTOMHOTO sJIpa,
3aKOHBl COXPAHEHMS 3aps0BOTO M MACCOBOTO YHCEN IPU SAEPHBIX PEAKUUAX, HPH 3TOM
pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MaTEMAaTUYECKOE BBIPAKEHHE;

CTPOUTH (PU3UUECKHE MOJENHU pealbHbIX 0OBEKTOB, MPOIECCOB U SIBJICHUM, BBIIEIATH MPU
9TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH, TPUMEHAThH
(uznueckre Mosieu sl 00bsICHEHUS (PU3MUECKUX MPOIIECCOB U PelIeHUs YUeOHbIX 3a/1ay;

OOBSICHATh (PU3MUECKUE SBICHMS, MPOLIECCHl M CBOMCTBA Te, B TOM YHUCIE B KOHTEKCTE
CI/ITyaHI/II\/’I MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa, W PCIIaTb KAYCCTBCHHBLIC 3aJa4H, B TOM
quciae TpeOyIoIIMe YHCICHHOTO OLIGHUBAHMS XapaKTepHBIX 3HAYEHUN (PU3MUECKUX BEIUYHH,
BI)I6I/IpaTI) q)HSI/I‘ICCKYIO MOJZCIIb, BBIABJIATHL NMPHUYHUHHO-CICACTBCHHBIC CBA3HM W BBICTpAWBATh
JIOTHYECKYIO LIEMIOYKY PACCyKJIEHUN M3 2 - 3 IIaroB ¢ MCIOJIb30BAaHUEM H3YUYEHHBIX CBOMCTB
(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MoJIeNIel;

pemiaTb pacueTHbIE 3aJa4d [0 H3y4aeMbIM TeMmMaM Kypca (U3UKH, BBIOMpas
COOTBETCTBYIOIIYIO (PU3MUECKYIO MOJEIb C NCIOJIB30BAaHNEM 3aKOHOB U (DOPMYJI, CBA3BIBAIOIINX
¢u3nyeckue BEIWYMHBI, 3aMUCHIBATh KpPATKOE YCJIOBUE M Pa3BEpHYTOE pELICHHE 3a/auH,
BBISIBJISITH HEJOCTAIOIIME WM M30BITOYHBIE JTaHHBIE, OOOCHOBBIBATH BHIOOP METOAA pPEIICHUS
3a/la4M, MCIOJIb30BaTh CIPaBOYHBIE JAHHBIE, NPUMEHATH METOJbl aHAIN3a Pa3MEPHOCTEH,
WCIIOJIb30BAaTh  rpauueckre METOAbl pelleHHs 3ajad, MPOBOJUTh MaTeMaTHYecKue
npeoOpa3oBaHUs M PacyeThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3Ha4eHUsl (PU3NIEeCKOn
BEJIMYMHBI U ONpPENENSITh pa3MEepHOCTh (DPU3MUECKON BEIMUYMHBI, MOJYYEHHON MpU pelIeHUuu
3a/1a4y;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIMTh MIPH MOMOIIH (HU3UIECKUX METOOB, U
npeyiaraTh OPUEHTHUPOBOUHBIM CIIOCOO pEIIeHUs, B OMHCAHWU HUCCIEIOBAHHS pPACMO3HABATh
MPOBEPSIEMOE TPEIONIOKEHNE (TUIOTE3Y), OICHWBATh MPABUIBLHOCTH TOPSAIKA MPOBEICHUS
MCCIIEIOBAHUS, UHTEPIIPETUPOBATH IIOJYUYECHHBIN pe3yJIbTaT;

MIPOBOAMTH ONBITHI MO HAOMIOAEHUIO (GU3UYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tem
(u3yyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS HSHEPrHM, 3aKOHA COXPAHEHUS
HMITYJIbCA, IEHCTBHE 3aKOHA bepHYIUIM 1 BOSHUKHOBEHUE MIOTbEMHOM CHIIBI KPbLa, 3aBUCHMOCTh



nepuoAa KoyiebaHW TPYXKHMHHOTO MAasTHHKA OT MAacChl Tpy3a M IKECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIMTYAbl MajiblX KoJieOaHWH, MPSIMOJUHEIHOE paclpoCTpaHEeHHE CBETa,
pas3ioxxeHue Oenoro cBera B CIEKTP, U3yU€HHE CBOMCTB M300pa)KEHHMs B IUIOCKOM 3€pKalie U
CBOMCTB M300pakeHuUs IpeIMeTa B COOUparoIei JTMH3€e, HaOII0IeHNE CIUIOMIHBIX U TMHEHYaThIX
CIEKTPOB U3Ty4eHHUs1): HOpMyITUpOBaTh IPOBEPSEMOE MPEAIOIOKEHHE (THTIOTE3Y) O BOSMOXKHBIX
pe3ynbTartax HaOJIOJIeHUHM, CaMOCTOSTEIbHO COOMpATh YCTAHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHus, OMUCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

MIPOBOMTH ITPH HEOOXOIUMOCTH CEPHUIO TIPSIMBIX U3MEPEHUH, OTIPEICIIss CpeIHee 3HAUCHUE
U3MEpSEMO BEJMYMHBI U OMNpEAeNsis TMOTPEIIHOCTh pPEe3yJIbTaTOB MPSIMBIX H3MEpPEHUH,
000CHOBBIBATH BBIOOP CIIOco0a U3MEpeHHsl (M3MEPUTEIHHOTO MPUO0pa);

MIPOBOANTH KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BEITUYHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
TeJa TPHU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHUE CBOOOTHOTO MAJACHUS, )KECTKOCTh TPYKUHBI,
KOX(PDUIIMEHT TPEHHsI CKONBKEHHUsS, MeXaHW4eckas paboTa W MOIIHOCTb, YacTOTa M TMEPHO]
KOJIeOaHUN MaTEMaTUYECKOTO U MPYKHHHOTO MasiTHUKOB, (POKYCHOE pacCTOsTHHUE coOuparomien
JIMH3BI M €€ ONITUYECKasl CHIIa, PaIMOaKTUBHBIN ()OH) C UCTIOIF30BAHNEM aHATOTOBBIX M IIH(PPOBBIX
pUOOPOB: OOOCHOBBIBATH BHIOOP METO/1a M3MEPEHHUS, TUTAHUPOBATH U3MEPEHHSI, CAMOCTOSITEIIBHO
coOupaTh IKCIEPUMEHTATBHYIO YCTAHOBKY, BBIUMCIISTh 3HAYCHHE BEIMUYMHBI M aHAIU3HPOBATH
MOJTyYEHHBIE PE3YIbTAThI, OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX N3MEPEHHUI;

IPOBOJIUTH OSKCIIEPUMEHTAJIbHbIE HCCIEIOBaHUA 3aBUCUMOCTEH (PU3MUECKUX BEIHMYUH
(3aBUCHUMOCTH IIYTHU OT BPEMEHHU NPHU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HayaJbHOM CKOPOCTH,
3aBHCUMOCTB CHJIBI TPEHHUS CKOJBKEHHs OT CHJIbI HOPMAJIbHOTO JaBJICHUs, epruojia KoieOaHui
MaTeMaTHYeCKOro MasTHUKA OT JJUHBI HUTH, ONpeiesieHue YCKOPEHHUs CBOOOAHOIO MaJeHUs,
UCCJIEIOBAaHNE N3MEHEHHUS BEJIMUYMHBI U HalpaBJIEHUS MHIYKIMOHHOIO TOKA, 3aBUCUMOCTb yIJla
OTpa)K€HMsI CBeTa OT yIJla MaJeHMs, yIJla MPeIOMICHHs OT yIJla MaJeHHs CBETOBOIO JIy4a,
UCCIIEIOBaHHE TPEKOB: U3MEPEHUE SHEPTUH YACTULIBI 110 TOPMO3HOMY ITyTH (110 hoTorpadusm)):
COBMECTHO C y4HTeneM (hOpMyJUpOBaTh 3aJady M TUIOTE3y HCCIIEIOBaHUS, CaMOCTOSITEIbHO
IUIAHUPOBATh HCCIIEI0OBAaHUE, CAMOCTOATENBHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY,
MIPEICTaBIATh MOJyYEHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJIE TaOMUI U TpaduKOB,
OLIEHMBATH MOTPEIIHOCTH, IPOBOAUTH BHIBOABI IO PE3YyJIbTaTaM MCCIIEN0BAHUS;

coOmro1aTh mpaBuia 6€30macHOro TpyAa mpu padbore ¢ 1abopaTOpHEIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JICHCTBHS U3YUYCHHBIX MPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYCCKUX IMPOLECCOB C HMCIIOJIB30BAHHUEM HX OIIMCAHUA (B TOM 4YHUCIIC: CIIUAOMETP,
JIATYUKY TTOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PaKeTa, 3X0JIOT, OYKH, IEPUCKOT, (hoToarnmapar,
MHKPOCKOTI, TEJIECKOII, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, J03UMETP, kamepa BuibcoHa),
UCTIONIB3Ysl 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHHH W HEOOXOIUMbIE (DU3UUECKUE
3aKOHOMCPHOCTH, HCIIOJIB30BATh CXCMbI W CXCMATHYHBIC PUCYHKH HU3YUYCHHBIX TCXHHUUYCCKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYCCKHX MPOIIECCOB MPHU PEIICHUU Y4eOHO-
MPAKTHYECKHUX 3a/1a4, ONMTHYECKUE CXEMBI I TIOCTPOCHUS M300paKeHUH B IUIOCKOM 3€pKajie U
coOuparoIiei JI1H3E;

NPUBOJIUTH TMpUMEpbl  (HaXOIuTh HMHPOpPMAIMIO O IpUMepax) MPaKTHYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHHWI B MOBCEJIHEBHOW >KU3HU AJs oOecrneyeHus 0e301MacHOCTH
npu oOpalieHuu ¢ MNpudopaMM MW TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEJICHUSI B OKpY>KaloIlel cpese;

OCYIIECTBIIATh MOUCK uHbopManuu B HMHTepHeTe, caMoOCTOSTENbHO (HOPMYIHPYS
MIOMCKOBBIN 3aIIPOC, HAXOAUTh MYTH OIPEJIENIEHUs JOCTOBEPHOCTH MOTYUYEHHON HH(pOpMAIK Ha
OCHOBE MMEIOIIUXCS 3HAHUU U TOTIOJHUTEIbHBIX HCTOYHUKOB;



UCMOJIb30BaTh IPHU BBIOJHEHUU YUYEOHBIX 3a/laHMi HAay4HO-TIOMYJIAPHYIO JIUTEparypy,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BlajeThb NpHUEeMaMHU KOHCIIEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMAIMH U3
HECKOJIbKMX  HCTOYHHMKOB, MYOJIMYHO  TPEACTABISATH  PE3yJdbTaThl  MPOCKTHOW WU
HCCIIEIOBATENBCKOM €SI TEIbHOCTH, IPY 3TOM IPaMOTHO UCIIOJIb30BaTh U3yYEHHBIN MTOHATHITHBIN
anmapar u3y4aeMoro pasjena (U3WKHU U COMPOBOXKAATH BBHICTYIJICHHE MPE3CHTAIUEH ¢ yIeTOM
0COOEHHOCTEHN ayTUTOPUH O0yJAFOIITHXCS.
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