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IlosicauTenpHas 3anucka.

[TporpamMmma mo ¢u3MkKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS COCTaBleHa Ha
OCHOBE TOJOXEHUH U TpeOOBAHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTesIbHOI IIPOrpaMMBl, IIpEACTaBICHHBIX B oIrocC 000,
a Takxe ¢ yuétoM (erepanbHO mporpaMMel BociiuTanust M KoHuenuu npenojaBanus ya4eoGHOro
npeamera «dusnka» B 00pa3zoBaTenbHbIX opranu3anusax Poccuiickoit enepannu, peann3yommx
OCHOBHBIE 00111e00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma peanusyercs C HCIONb30BaHUEM OOOPYJOBAaHUSI IIEHTpa 0Opa3oBaHUs
€CTECTBEHHO — HAy4YHOH U TEXHOJOTMUeCKO! HanpaBieHHOCTH «Touka pocTay.

Conepxanue mporpaMMbl 1o (M3MKE HampaBlieHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
Hay4HOIl IPaMOTHOCTH o0yyaroImuxcs U OpraHu3alHIo U3Yy4EHUs bu3uKu
Ha JICSITEIIbHOCTHOM OCHOBE. B Heill y4YuTBhIBalOTCS BO3MOXKHOCTH YYEOHOro mpeamera
B peamuzanuu  TpeOoBaHUU orocC 000 K IJIAHUPYEMBIM  JIMYHOCTHBIM
U METanpeJMETHBIM pe3yjbTaTaM OOYYEHHsS, a TAaKKe MEXKIPEJIMETHBIE CBS3H €CTECTBEHHO-
HAaY4HbIX y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOIO O0IIEro 00pa30BaHMUsL.

B nporpamme no ¢usnke onpenenstoTcs OCHOBHBIE 1IENIM M3Y4eHHUs! (U3UKH Ha YpOBHE
OCHOBHOIO 00I1ero o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (HU3UKU:
JTUYHOCTHBIE, METaNPEeIMETHBIE, IIPEeIMETHBIE (Ha 0a30BOM YPOBHE).

IIporpamma 1o ¢u3uKe yCTaHAaBIUBAET paclpesieleHne y4eOHOro Marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), NpeajiaracT MPUMEPHYIO I[OCIEIOBATEIbHOCTh HM3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IPEAMETHOTO COAEPIKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN
o0ydJarouuxcsi.

IIporpamma 10 ¢u3uke MOXeT OBbITh HCIOJIB30BaHA YUYUTENSIMH KaK OCHOBA
JUIL  COCTaBJIICHUS CBOMX paboumx mporpamM. llpm paspaborke pabodeil mTpoOrpaMMel
B TEMaTUYECKOM IIJJAHUPOBAHUM JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTH HCIOJIb30BAaHUS
AIIEKTPOHHBIX (IM(POBBIX) 00Pa30BATENBHBIX PECYPCOB, SBISIOMNXCS y4eOHOMETOANYECKIMHU
marepuagamMu (MyJIbTHUMEAMWHBIE NPOTPaMMbl, 3JIEKTPOHHBbIE YYEOHUKH M 33JaYHMKH,
DIIEKTPOHHBIE OMOIMOTEKH, BHPTyaJbHBIC J1a0OpAaTOPHM, WTPOBBIE MPOTPAMMBI, KOJUICKIIUU
IUPPOBBIX  00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIUX JTUAAKTUYECKHE BO3MOKHOCTH
MH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COJEp)KaHWE KOTOPbIX COOTBETCTBYET
3aKOHOJIaTEeNLCTBY 00 0Opa30BaHUU.

[IporpaMMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYI0 WHHULMATHUBY y4yUTelel
U TPENOCTaBIAECT BO3MOXHOCTH JUIA pEeaM3alMi  Pa3IMYHbIX METOAMYECKHX IOJXO0J0B
K [IpenoJjaBaHuIo (PM3UKH MPU YCIOBUU COXPaHEHMsI 00513aTEIbHOM YacTH COepKaHus Kypca.

Kypc ¢usuxu — cucremooOpa3yrouii 1isi €eCTeCTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBJIEHUI, U3y4aeMbIX XHMUEH,
Ouonoruei, aCTpOHOMUEH 51 bu3nueckoit reorpaguei. dusuka —
3TO MPEIMET, KOTOPbIM HE TOJIHKO BHOCUT OCHOBHOM BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY
MHpa, HO ¥ MPEJI0CTaBIseT Hauboiee siCHble 00pa3Libl MPUMEHEHHsI HAyYHOT'O0 METO/a MMO3HAHMS,
TO €cTh croco0a IMOoJIy4eHHUs JTIOCTOBEPHBIX 3HaHUU o mupe. Hakonen, ¢pusuka — 310 npeamer,
KOTOPBII Hapsy ¢ APYTMMH €CTECTBEHHOHAYUYHBIMU MpeAMETaMH JOJDKEH J1aTh 00ydaronuMes
IpeJICTaBIeHUE 00 YBJIEKATEIbHOCTH HAyYHOI'O HCCIIEIOBAaHUS U PaJOCTH CaMOCTOSITEIbHOTO
OTKPBITHS HOBOTO 3HAHUS.

Opna U3 TIaBHBIX 337a4 (pU3MUYEecKoro oOpa3oBaHUsl B CTPYKType oOiero o0pa3zoBaHus
COCTOUT B ()OPMHUPOBAHUHN €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOM
Macchbl oOyJaromuxcs, KOTOpBbIE B JalbHenIIeM OynyT 3aHSATHI
B CaMbIX pa3HOOOpa3HbBIX cdepax nesTenpHOocTH. Ho He MeHee BakHOM 3ajaueil siBiseTcs
BBISIBJICHHE U TOATOTOBKA TAJAHTJIMBBIX MOJOJBIX JIIOAEH ISl MPOJOIDKEHUs oOpa3oBaHUS U
nanpHeimei npodeccuoHalbHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIEI0BAHUMI
U CO3/aHUM HOBBIX TeXHOJNIOTUH. CorjnacHO MPHUHATOMY B MEXKIYHAPOIHOM COOOIIECTBE
omnpeneneHuio, «EcrecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CHOCOOHOCTH YEJIOBEKa 3aHHUMATh
AKTUBHYIO TPa)XJaHCKYIO IO3MIHI0 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAaM, CBS3aHHBIM C
€CTECTBEHHBIMU HayKaMH, U €r0 FOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMHU HJIESIMHU.



Hayuno rpaMOTHBIN YEJI0BEK CTPEMHUTCS y4acTBOBaTh
B apryMEHTHPOBAHHOM OOCY)XIEHHM TMpOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaMm
U TEXHOJIOTUAM, YTO TPEOYET OT Hero CIeIyroIUX KOMIETEHTHOCTEH:

HAy4YHO OOBSCHATH SIBIICHUS,

OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;

UHTEPIIPETUPOBATh  JIaHHbIE W UCIOJB30BaTh  Hay4yHbIE  JOKa3aTelIbCTBa
JUISL TIOJTY4E€HHSI BBIBOIOBY.

W3yuenne (pu3nku coCOOHO BHECTH PEIIAIONINIA BKJIAA B (POPMHUPOBAHUE €CTECTBEHHO-
HaY4YHOH rpaMOTHOCTH O0yYarOIUXCSL.

enmn u3ydyenus: pU3MKKM HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS OIpPEICSICHBI B
Konuenmnuu IIPENIOAABAHUS y4eOHOro npeaMera «Puzuka»
B oOpazoBarenbHbIX opranuzauusx Poccuiickoit ®enepaunu, peanns3yroluX OCHOBHBIE
o0mieoOpa3oBaresibHble MPOrpaMMbl, yTBepKIEHHON pemeHuneM Kosternn Munucrepcrsa
npocsernienust Poccutickoit @eneparuu (mpotokon ot 3 aekadpst 2019 r Ne [TK48H).

enu nzyyenus Gpu3nuku:

nproOpeTeHne HHTEpeca U CTPEMIICHHUST 00yJarOIIUXCsl K HAYYHOMY U3 yYEHHIO TIPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAydHOM METOAE TO3HaHUs ©  (HOPMHUPOBAHHE
MCCJIE0BATEIBCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa M3Y4eHHUS OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

(dbopmMHupoBaHUE TPENCTABICHUNA O POJM (DU3MKH JUIS PA3BUTHUS APYIHX ECTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeill mnpodeccnoHaTbHON
NeSITeIbHOCTH, CBA3aHHOW ¢  (u3MKOH, TOATOTOBKA K  JajbHEHIIeMy  OOY4EHHUIO
B 9TOM HalpaBJICHUU.

JlocTuKeHHe 3TUX Lielel Ha ypOBHE OCHOBHOI'O 0OILIero o0pa3oBaHMs 0OecleqrBaeTCs
pELIEHHEM CIIEIYIOIINX 3aau:

pUoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHHHM BEIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne  yMEHHH  ONMUCBhIBaTh U OOBSCHATH  (U3MYECKUE  SIBICHUS
C MCIOJIb30BAaHUEM IOTYYEHHBIX 3HAHUI;

OCBOEHME METOJOB pELICHHUs MPOCTEHIIMX PACUETHBIX 3a7ad C MCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJI01aTh IPUPOIHBIE SIBIEHHUS U BBIIOJIHATH OMBITHI, JJAOOPATOPHBIE
paboThI U HKCIIEPUMEHTAIbHBIE UCCIIEA0BAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOGHHE MNPHUEMOB paboThl ¢ HHpoOpManuedl (U3MYECKOrO COAEp)KaHUs, BKIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMSIX (PU3MKH, aHaIM3 U KPUTUYECKOE OLIEHHWBaHUE
uHpOpMaInH;

3HAKOMCTBO cO  cepamu  MpodecCHOHATBHON  JESITENBHOCTH,  CBA3aHHBIMHU
¢ (u3HuKOH, U COBPEMEHHBIMU TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JIOCTHMIKEHUAX (PU3NYECKOM
HayKH.

Obmee YHCII0 4acoB, PEKOMEHI0BAaHHBIX U1 U3Y4YECHUS bu3uKu
Ha 6a30BOM ypoBHe, — 238 yacoB: B 7 ki1acce — 68 yacos (2 yaca B He/lent0), B 8 kiacce — 68 4acoB
(2 yaca B Hezem0), B 9 knacce — 102 gaca (3 yaca B HEJIEINIO).

B nmporpamme mnpegycMoTpeH pe3epB  ydyeOHOro BpeMeHM B /-8  Kiaccax,
U TIOBTOPHUTEIHHO-00001A0IKK MOYIIb B 9 Kilacce, KOTOpbIE YUUTeNb MOXKET UCIIOIb30BaTh 110
CBOEMY YCMOTPEHHIO.

Copneprxanue oOyueHHs B 7 KJlacce.

Paznen 1. ®uzuka u €€ posib B MO3HAHUW OKPYKAIOIIETO MUPA.

®usuka — Hayka o npupoge. SBnenus npupoxsl (MC!). dusumueckue sBIECHUS:

! MC - 34€Ch U AaJIC€ OTMCYCHBI 3JICMCHTHBI COACPKaHM A, BKIIFOYAOIINE MCKIIPECIMETHLIC CBA3U.



MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

@usnueckue BenuuuHbBL. V3MepeHue ¢usznyeckux BenuyuH. PU3MUEcCKue NpUOOpHI.
[TorpemnocTs u3mMepenuii MexxayHapoHas cCUCTEMa €IUHUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAYKH M3y4yaroT mpupony. EcTecTBeHHOHAaydHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(GU3NYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

JleMoHcTpanuuu.

MexaHnueckue, TeIIOBbIE, JEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHHS.

@dusnyeckue  OpuboOpsl U Ipoueaypa  OpAMBIX — M3MEPEHUN  AHAJIOTOBBIM
U IUHPOBBIM TPHOOPOM.

JlaGopaTtopHble pabOTHI ¥ OIBITHI.

OmnpenesneHue LEeHbI JeJIeHUs IIKalbl U3MEPUTEIbHOT0 Mproopa.

N3mepenue paccTossHUMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOIO Tea.

Omnpenenenre pa3sMepoB MaJIbIX TEl.

W3mepenue TtemmepaTypbl IpU IOMOIIM KMJKOCTHOTO TEpPMOMETpa U JaTyuka
TEMIEPATYPHI.

IIpoBenenue wuccinepoBaHUs IO NPOBEPKE TUIOTE3bl: AATBHOCTh MOJETA IIApUKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Paznen 2. IlepBoHavyanbHble CBEJIEHHS O CTPOSHUH BEIIECTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OIbITHI, J10Ka3bIBAIOLINE
JMCKPETHOE CTPOEHHE BELIECTBA.

JIBukeHue dactuy BemiecTBa. CBs3b CKOPOCTH JABMXKEHHS YaCTUL[ C TEMIIEPaTypoOM.
bpoyHoBckoe nBwxeHue, auddysus. BsaumoneiicTBue dYacTul] BeLIECTBA: MPUTSKEHUE
U OTTaJKUBaHUE.

ArperaTHble COCTOSIHMsSI BELIECTBA: CTPOEHUE TIa30B, KHUJIKOCTEH M TBEPIBIX
(kpucTainyeckux) Teia. B3auMocBsA3b MEX]y CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHMN
BOJIBI.

JleMOHCTpanuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nudpdysum.

Habmtonenue sBieHui, OOBACHSIOIMXCS MNPUTSKEHUEM WIH OTTAJIKMBAHHEM YaCTHUI]
BELIECTBA.

JlabopaTopHblie pabOThI U OTIBITHI.

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCIOIb30BaHUEM (oTorpaduit).

OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

OnbITH IO OOHAPYXKEHUIO JEHUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS.

Paznen 3. JIBmkeHne v B3aUMOJICHCTBUE TE.

Mexannueckoe JBHXKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBMKEHHE. CKOpPOCTH.
CpenaHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHHH. Pacy€r myTH v BpeMeHH BUKEHUSI.

SBnenune uHepuuM. 3aKOH MHEpUMHU. B3auMopelcTBHe Ten Kak NPUYMHA W3MEHEHHUS
CKOPOCTH JIBWKeHHUS Teld. Macca kak Mepa uHepTHOcTH Tena. IlnmoTHocTs BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cwia kak XxapakTepucTuka B3aumoneucTtBus Ten. Cuma ynpyrocth M 3akoH ['yka.
W3mepeHue CHIIbI ¢ TOMOLIBI0 JUHAMOMETPA. SIBIEHME TATOTEHUS U cHila TshkecTH. Cuita TShKeCTH
Ha apyrux mwiadetax (MC). Bec tena. HeBecomocts. CrioxeHHE CHII, HAIIPABJICHHBIX 10 OJHOU

23nech, M Janee MPUBOAUTCA PACHIMPEHHBIH HepeueHb 1abOpPaTOPHBIX PaGOT U OINBITOB, M3
KOTOPOTO  yYHTENdb JedaeT BBIOOp 10 CBOEMY YCMOTPEHHIO H C y4ETOM  CITHCKa
IKCIIEPUMEHTAILHBIX 3aIlaHHH, IPE/IJIaraeéMbIX B pAMKaX OCHOBHOT'O TOCY/IapCTBEHHOTO 9K3aMeHa
(OI'D) o pusuke.



npsmoid. PaBroaeiicTByromas cuit. Cuiia TpeHus. TpeHue CKobXEHUs U TPeHHUE MOoKos. TpeHue
B nipupoze u texnuke (MC).

JleMoHcTpanum.

Habnronenne MexaHMYeCKOro ABMKEHUS Tela.

W3mepenue cKOpOCTH MPSIMOIMHENHOIO JBUKCHHUS.

Habnronenue siBieHUs! HHEPLIUU.

HaGnroneHue u3mMeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUN Tell.

CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOH.

JIabopaTopHbie pabOThI U OTIBITHI.

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JABMKEHHUS (IIapuKa B JKUJAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIA U TaK Jiajiee).

Omnpenenenue  cpeqHed  CKOPOCTH  CKOJNBXEHMs ~ Opycka  WJIM  IIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TeENA.

OmnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (nedopmaruu) MpYKHHBI OT
IIPUJIOKEHHOM CHJIBL.

OnepIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHMsS OT Beca Teja
Y XapaKTepa CONPUKACAIOINXCS IOBEPXHOCTEH.

Pa3nen 4. JlaBnenue TBEPABIX T, )KUIKOCTEH U I'a30B.

Hasnenue. CiocoObl yMEHBIICHUS U yBeJTUUEHUS AaBieHus. /laBienue raza. 3aBUCUMOCTh
JaBJICHU Ta3a oT 00bEMa, Temrieparypsl. [lepenaya napneHus TBEPABIME TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH [lackansa. ITHeBMaTHueckue MalMHbBL. 3aBUCUMOCTb [ABJICHMS >KHIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiauueckue
MEXAHU3MBI.

Atmocdepa 3emnn u atmocepHoe aaBneHue. [IpUYMHBI CyIIECTBOBaHUS BO3IYIIHOM
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHusi. 3aBUCUMOCThb
aTMoc(epHOTo JIaBJICHUS oT BBICOTBI Haj YPOBHEM MOps. [Ipubopsr
JUIS U3MEPEHUs: aTMOC(EPHOTo aBICHHUS.

JleiicTBYE )XHIKOCTH Y Ta3a Ha IOTPY>KEHHOE B HUX TeJl0. BriTankuBatomas (apxuMe10Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JleMoHcTpanum.

3aBUCUMOCTBD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenada naBineHUs KUIKOCTHIO U Fa30M.

Coobmatomuecs: Cocypl.

I'mppasinueckwmii mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.

3aBUCHMOCTh  BBITAJIKMBAIONIEH CHJIBI OT O00bEMa TOTPYKEHHOM dYacTH Tena
Y TUIOTHOCTH >KAJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBaHusA TeN: IUIABAHWE WIM TOTPY)KEHHE TEI B 3aBUCHMOCTH
OT COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

JIabopaTopHble paObOThI U OTIBITHI.

HccnenoBanme 3aBUCUMOCTM Beca Tela B BoAe OT 00bEMa MNOTpyXEHHOU
B )KMJIKOCTb 4aCTHU TeJa.

OmnpeneneHne  BBITAIKUBAIOIIEW CHIIBI, JEHCTBYIOIIEH HAa TeEJNO, IOIPYKEHHOE
B KHUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH  BBITAJIKMBAKOIIEH CHWJIBI, JCHUCTBYIOIIEH Ha  TeElO
B )KMJIKOCTH, OT Macchl Teja.

OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAKOIIECH CHIIBI, JEHCTBYIOIIECH
Ha TeJIO B JKUJIKOCTH, OT 00bEMa MOTrpYXKEHHOM B JKUAKOCTh YAaCTH Tellda M OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYUPOBAaHME JIOJKM UM ONPEIEIIECHUE



€€ rpy3010AbEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTb. DHEPrHsL.

Mexanundeckas padora. MOIIHOCTb.

[TpocTbie MexaHU3MBI: pbIYar, OJI0K, HAaKJIOHHAs III0CKOCTh. [IpaBuiio paBHOBECHS pbluara.
[IpumeHnenue mpaBwiia paBHOBECHS pbluara k OJoKy. «3o0yioToe mpaBmio» MmexaHuku. KITJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunermueckas u mnoreHuuanbHas »Heprud. [IpeBpaiuenue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUU B JPYroil. 3aKOH COXpaHEHUs JHEPIMH B MEXAHUKE.

JleMoHcTpanum.

[Ipumephl IPOCTHIX MEXAaHU3MOB.

JlaGopaTopHble pabOThI U OTIBITHI.

Omnpenenenne  pabOThl  CWJIBI  TPEHHs TPH  PABHOMEPHOM  JIBWKCHHU  Tela
110 TOPU30HTAIBHON ITOBEPXHOCTH.

HccenenoBanue ycioBuil paBHOBECHUS pblyara.

N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.

N3ydeHue 3aKoHa COXpaHEHUsI MEXaHUUECKON SHEPTUH.

Copep:xanne 00ydeHus B 8 Kiacce.

Pa3nen 6. TennoBsle sBICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU CTPOEHUs BenlecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIeKYJI. ONbIThL, TOATBEPKAAIOIINE OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-
KHMHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucraminaeckue u
amop¢usbie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHOKUHETUYECKOU TEOpUHU. CmauuBanue
U KaNWUISIpHbIE ABJIEHUS. TernoBoe pacuiupeHue 1 CkaTue.

Temnepatypa. CBsi3p TeMmeparypbl CO CKOpPOCTbIO TEIUIOBOIO JBHKEHMSI YaCTHUL.
Buytpennsis  sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEW OSHEpPruu: TeIuionepeaaya
U coBeplleHre paboThl. Buabl Temonepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonnyectBo  TemnoTel.  YaenpHas — TEIUIOEMKOCTh — BemiecTBa.  TemnooOMeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIuioBoro OanaHca. IlmaBmeHue u oTBepieBaHUE
KPUCTANIMYECKUX  BEIIeCTB.  YjAenbHas  Temuora  miuaBineHus.  [lapooOpazoBanue
u konaeHcauus. Hcmapenme (MC). Kunenue. VYaenpHas Temiiora mnapooOpa3oBaHus.
3aBUCHUMOCTh TeMIIEpaTyphl KUIMEHUS OT aTMOC(HEPHOTO JaBICHUSI.

Brnaxnocts Bo3ayXa.

DHeprus ToIIMBa. Y IeiIbHas TEIJI0TA CTOPAHUS.

[Ipunmunsr pabotel TemnoBbix asurareneilt KIIJ| TemmoBoro nsurarens. TemuioBble
JIBUTATENN U 3alUTa okpy»katomen cpeast (MC).

3aKOH COXpaHEHMsI U MIPEBPALCHHS SHEPTUHU B TeIUIOBBIX nponeccax (MC).

JleMOHCTpanuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBiaeHnit cMauuBaHUs U KaWUISIPHBIX SBJICHUI.

HaGmntoneHue TerioBoro pacumpeHust Tel.

W3menenne  paBieHuss Traza  [Opud HU3MEHeHMM ~ o0béMa M HarpeBaHuu
WJIU OXJIQXKICHHH.

[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunel teronepenauu.

OxJax1eHre Ipy COBEpUIEHUH PabOThI.

HarpeBanue nipu coBepiiieHHH padOThl BHEITHUMU CHIIAMHU.

CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BELIECTB.

HabntoneHue KuneHusl.

Habntoienne nocTostHeTBa TeMIIEpaTyphl MpH IIaBJICHUU.

Mogaenu TerIoBbIX ABUraTENEN.



JlaGopaTopHbie pabOTHI U OTIBITHI.

OnbITH IO OOHAPYKEHHIO JSHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSIKECHUS.

OmnbITH IO BRIPALIMBAaHHUIO KPUCTAIUIOB IIOBAPEHHON COJIM WM caxapa.

OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Omnpenenenue 1aBiIeHNs BO3AyXa B OaNIOHE MINTPHLIA.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT e€ro oObéma
Y HarpeBaHUs UM OXJIAXKAECHUS.

[IpoBepka THUIIOTE3BI JIMHEWHOW  3aBHCHUMOCTH JUIMHBI ~ CTOJNOHWKA  KUJAKOCTH
B TEPMOMETPUYECKOH TPYOKe OT TeMIepaTypbl.

HaGnronenne M3MeHEHHUs] BHYTPEHHEH SHEPrHH Tejla B pe3yibTaTe TEIUIONepelayn U
pabOoThI BHELIHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOBI.

OmnpeneneHue KOJIMYECTBA  TEIJIOTHI, IOJYyYEHHOIO BOAOH IpU  TemIooOMeHe
C HarpeThIM METAJUIMYECKUM LIUIMHIPOM.

Omnpenenenue yaeapHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Onpenenenue ynenbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. Dnekrpuueckue U MarHUTHbIE SBJICHUSL.

Onextpuszauus Ten. /IBa poaa ayeKTpuyeckux 3apsaoB. B3aumoneilcTBue 3apsyKeHHBIX
tes1. 3akoH KysoHa (3aBUCMMOCTb CHIIbI B3aUMOJICHCTBHS 3apsKEHHBIX TEJ OT BEJIMYHUHBI 3apsi10B
U PACCTOSIHUSI MEXKIY TEJIaMH).

Onexrpudeckoe noje. Hanpsok€HHOCTh 3nekTpudeckoro nois. [IpuHuun cyneprno3unuu
AIIEKTPUYECKHUX IT0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snekrpuueckux 3apsaoB. DJIE€MEHTapHbIM snexTpuyeckuil 3apan. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/ia.

DONeKTpUYecKuil TOK. YCIOBHUS CYLIECTBOBAHMS 3JIEKTPUYECKOro ToKa. VICTOYHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
ONEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. OnekTpuueckoe HamnpsbkeHue. ConpoTuBiieHUE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3yIeKTpHUYecKoro Toka. 3akoH Jpxoymns—JleHna. DnekTpudyeckue 1enu
U TIOTpEeOUTENH 3JIEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMeE.

IlocTosiHHBIE MarHuThl. B3auMOIEHCTBUE INOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emiie. OnbIT Dpcrena. MaruuTHoe mose
IIEKTPUYECKOr0 TOKa. [IpuMeHeHNe ANEKTPOMAarHuToB B TEXHUKE. /IeficTBE MarHUTHOTO MO
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTellb IOCTOSSHHOro Toka. lcmonbs3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apaness. fIBieHue 3IeKTpOMarHUTHOM MHAyKuuu. IlpaBuno JleHua.
OnextporeHeparop. CnocoObl MOJY4YEHUS DICKTPUUYECKOH OSHEPruM. NEKTPOCTaHIIUU
Ha BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU.

JleMoHcTpanuu.

DJeKTpu3anus Tell.

JIBa posia 2JIEKTpPUYECKUX 3apsI0B U B3aUMOJEICTBHUE 3apsyKEHHBIX TEIl.

Y CTpOUCTBO U IEHCTBHE AIEKTPOCKONA.

OnexTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

IIpOBOAHMKY M TUAIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.



I"a30BbIit pazps.

W3mepenue cuipl TOKa aMIIEpMETPOM.

N3mepenne 31eKTpuyecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u marasuH COpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3EIICHM IOJI0COB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarsuTtHoO€e noje ToKa. JIeKTPOMAarHur.

JlelicTBME€ MarHUTHOTO IOJISI HA MTPOBOJHUK C TOKOM.

DNEeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue siBI€HUS AIEKTPOMarHUTHOM MHIYKIIUH.

OnbiThl Dapajes.

3aBUCUMOCTD HalpaBJIeHUS UHAYKIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.

DIEeKTpOreHepaTop MOCTOSTHHOTO TOKa.

JlabopaTopHblie pabOThI U OTIBITHI.

OnbIThI 10 HAOTIOCHHUIO STIEKTPU3ALUH T€T HHIAYKIIMEH U IPH COTPUKOCHOBEHUH.

HccenenoBanue neicTBUS AIEKTPUUECKOTO OJI HA IIPOBOJHUKHU U AUDJICKTPUKH.

COopka u mpoBepKa padOoThI SIEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsiKEHUSI.

HccnepoBanne  3aBUCHUMOCTH  CWJIBI  TOKa, UIYLIEro  4epe3  pe3ucTop,
OT COIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOI0 COMPOTUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOI0 CEYEHUsI U MaTepHaa.

[IpoBepka mpaBwiIa CIOKEHHUs HAINPSIKEHUM MPU NOCIEI0BATEIIbHOM COEAVMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia ais CUIIBI TOKA IIPU NAPAIIETIBHOM COECUHEHUN PE3UCTOPOB.

Onpenenenne paboOThI AIEKTPUUYECKOTO TOKA, HIIYILETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH ANEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanne  3aBUCUMOCTM  CHJIBI  TOKa,  MIYLIIETO  4Y€pe3  JIAMIIOYKY,
OT HANPSKEHUSI HA HEH.

Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHMTHOTO TOJS TMOCTOSHHBIX MAarHUTOB TMpPU WX OOBEAMHEHUU
U pa3JeICHUH.

HccnenoBanue NeNCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThl, JIEMOHCTPUPYIOLUIME  3aBUCUMOCTh  CHJIBI  B3aUMOJIEHCTBUS  KaTYIIKH
C TOKOM M MarHuTa OT CHJIbl TOKA U HaIlPaBJIEHUs TOKA B KATYIIKE.

N3ydenue neiicTBUSL MArHUTHOTO TOJISI HA IPOBO/IHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEsl.

N3amepenne KIIJ[ anmekTpoaBUraTeIbHONM YCTAHOBKH.

OneITBl MO HCCIEIOBAaHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIMM: MCCIEI0BAHUE
M3MEHEHUH 3HaYeHMsI U HaIpaBJIE€HUS MHAYKIIMOHHOTO TOKa.

Conepxanue oOyueHus B 9 kiacce.

Pasznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMONMHENHOEe JBMXKeHHE. HepaBHOMepHOE
IPSIMOJIMHENHOE JIBUKECHHUE. Cpennss " MI'HOBEHHAas CKOPOCTh Tena
IIpY HEPAaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOoyckopeHHOE IpsIMOIMHEHOE BKeHne. CBoOogHOE nageHue. OmbIThI
lanunes.

PaBHOMepHOE NBHXEeHHE N0 OKpYXHOCTHU. Ilepuon u yactota obpamienus. Jluneinas u



YTJI0Basi CKOPOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHHE.

IlepBbiit 3axoH HerotoHa. Bropoii 3akon Herorona. Tperunii 3akoH Herorona. IIpunimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHSs: cujia TPEHUS CKOJBXEHUs, CUjla TPEHUs
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna Ts)KECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHUS.
Jewxkenue mianer Bokpyr Comnma (MC). IlepBas kocmudeckas cKopocTh. HeBecoMocTh u
HEPETPY3KH.

PaBHoBecue MarepuanbHOil Touku. AGCOIOTHO TBEPAOE Teo. PaBHOBecue TBEPIOTO TEna
C 3aKPEINIEHHON OCBIO BpaeHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc tena. 3menenue umnyinbca. VIMIynbC cuiibl. 3aKOH COXpPAaHEHHUs HMITYJIbCA.
PeaktuBnoe neuxenue (MC).

Mexanunueckasi pabora U MomHOCTh. Pabota cun Tspkectu, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
[lorenumanbHass  sHepruss  cxkarod  npyxuHbl. Kunermueckas  osHeprus. Teopema
0 KMHETUYECKOM dHEepruu. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUH.

JlemoHcTpanuu.

Habnronenne MexaHM4YecKOro ABMKEHHSI TEJIa OTHOCUTENFHO PAa3HBIX TEJl OTCUETA.

CpaBHeHME ITyTeH U TPAEKTOPUI IBU>KEHHS OHOTO U TOT'O 7K€ TeJla OTHOCUTEIIBHO Pa3HbIX
TEJI OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmtoienue ABM>KeHUs Tella 0 OKPYKHOCTH.

HaOmotenne MexaHWYeCKUX SBIICHUM, MPOUCXOSAIINX B cHCTeMe OTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaOuHeTa (PU3UKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH HAa HETO CUJIBL.

Habmroienue paBeHcTBa CUIT IPU B3aUMOJICHCTBUU Tell.

N3meHneHue Beca Tena npyu yCKOPEHHOM JIBUKECHUH.

Ilepenaya nmirysbca mpu B3auMOIEHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTUU MPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHne UMITyJIbca IPH a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.

HabmtoneHne peakTHUBHOTO IBUXKEHMS.

CoxpaHeHne MEXaHU4ECKON IHEPTHH NPU CBOOOIHOM MaICHUH.

CoxpaHeHne MEXaHMYECKON PHEPTUH TP IBUKEHUH Teja MO J€HCTBUEM IIPYKUHBI.

JlabopaTopHblie pabOThI U OTIBITHI.

KoHcTpynpoBanue TpakTa AJis pa3roHa U JajJbHENIIEro pABHOMEPHOTO JBUKECHMSI IIIApUKa
VI TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBKEHHs Opycka MM JIBUWKEHUs IIapHKa
10 HAKJIOHHOM ITJIOCKOCTH.

OmnpeneneHne YCKOpPEHHs Tejla IIPH PaBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBMKEHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rUMmoTe3bl: €CliM MpU PaBHOYCKOPEHHOM JIBHKEHUU 0€3 HadaJbHOW CKOPOCTH
IMyTH OTHOCATCA KakK psJ HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE IPOMEXYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHUJIbl HOPMAJILHOTO JJABJICHMUS.

Onpenenenne ko3 puiineHTa TpeHus: CKOIbKEHHS.

OmnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenve  pabOThl  CWJIBI  TPEHHMsT TpPU  PAaBHOMEPHOM  JIBXKEHHH  Tela
10 TOPU3OHTAIbHOM MMOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YOPYroCTH TpH TOAbEME TIpy3a C HCIOIb30BaHUEM



HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

Pasnen 9. Mexanuueckue KOJICOaHNUSA U BOJIHEL.

KonebarenbHoe amxeHne. OCHOBHbIE XapaKTEPUCTUKHM KOJEOAHMI: NEpPHOJ, 4acToTa,
amIuityna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKU. [IpeBpaleHue sHepruud IMpH
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue Kosiebanus. Boinyxxaennsie konebanus. Pesonanc. Mexannueckue BOJHBI.
CBolicTBa MexaHn4eckuX BOJIH. [IposonbHble U nonepeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHenus. Mexanudeckue BOJIHBI B TBEPIOM Tene, ceiicMuueckue BoiaHbl (MC).

3Byk. [I'pomkocte 3Byka u BbicoTa ToHa. OrtpaxeHue 3Byka. HMHppa3Byk
U yJIbTPa3BYK.

JleMoHcTpanuuu.

Habmonenue xoneb6anuii Tei moj 1efCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmtoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.

PacrnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtoienne 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

JlaGopaTopHble pabOThI U OTIBITHI.

Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHUil MPYKUHHOTO MasSTHUKA

HccnenoBanne 3aBHCHMOCTH Tiepuoja KoJeOaHWil TOABEIICHHOTO K HHUTH TIpy3a
OT JUIMHBI HUTH.

HccnenoBanne  3aBUCUMOCTH  TepHoJa  KOJICOaHWH  NPYKMHHOTO  MasTHUKA
OT MaccChl Ipy3a.

[IpoBepka HE3aBUCMMOCTH TepuOAa KoJIeOAaHWW Tpy3a, IOJBEHICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb NEPHUO/A KOJEOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUsL.

Pazgen 10. DneKTpOMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE TMoJjie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJIH. Vcnonb30BaHuE 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIIHOBBIE CBOMCTBA CBETA.

JleMoHcTpanum.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBEIE cBOMICTBA CBETA.

JIaGopaTopHble pabOTHI U OTIBITHI.

N3ydeHne cBOMCTB 3J€KTPOMarHUTHBIX BOJH C TOMOIIbI0 MOOUIIBHOTO TenedoHa.

Paznen 11. CBeToBbI€ SIBJICHUS.

JlyueBas mopaens cBeta. Mcrounuku cBera. IIpsMonuHeiiHOE pacpoCTpaHEHHE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH npeaomieHus cBeta. [loiHOe BHyTpeHHEe OTpaKeHHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox nyueil B nuH3e. Omntuueckas cuctema (oToamnmnapara, MHKPOCKOIIa
u teneckona (MC). I'na3 kak onTudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue Genoro csera B ciekTp. OnbiTel HptoToHA. Clio’kKeHNE CIIEKTPATbHBIX IIBETOB.
Hucnepcus csera.

JleMoHcTpanum.

[IpssmonuHEITHOE pacpoCTpaHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.



[Ipenomnenue cpera.

OnTHyeckuii CBETOBO.

Xox ydeit B coOuparomiei JInH3e.

XoJ J1y4ei B pacCeuBarolel JIUH3E.

[Tonydyenue n300paxeHuii ¢ TOMOIIBIO JINH3.

[Tpunun neiictus goroamnmnapara, MUKPOCKOIA U TEJIECKOTIA.

Mopens riasa.

Paznoxenue 6e10ro cBeTa B CIIEKTP.

[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

JIabopaTopHbie pabOThI U OTIBITHI.

HccnepoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yriia MaJeHHus.

W3yuenne xapakTEpUCTHK M300paKeHHUs IPeAMETa B IIJIOCKOM 3epKaje.

HccnepoBanue 3aBUCUMOCTH YIUIa MPEIOMIICHHS CBETOBOIO Jiyda OT yrja HajeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnBITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl 1O BOCHPHUATHIO LBETA IPEAMETOB IpPU MX HAOIIOACHUHM Yepe3 LIBETOBBIC
(UITBTPHI.

Pa3nen 12. KBaHnTOBBIE SIBIEHHUS.

OmnsiTel Pezepdopaa u mianerapuas mojenb aroma. Mozens aroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO fJpa.
Hyknonnas mogmens aromHoro sigpa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
noJiypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MacCOBOTO YHCE. DHEPrHUsl CBA3U
aTOMHBIX siaep. CBsA3b Macchl M 3Hepruu. Peakunu cunrtesa u aenenus saep. Mictounuku snepruu
Comnua u 3831 (MC).

SnepHas sHepreTuka. JlelicTBUS paJuoaKTUBHBIX U3TydeHUil Ha kuBble opranu3msl (MC).

JleMoHcTpanum.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyuHbIX T'a30B.

Cnektp Boznopoaa.

Habmonienue TpekoB B kamepe BunbcoHa.

Pabora cuéTurika HOHU3UPYIOIUX U3TYyYESHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JIaGopaTopHble pabOThI U OTIBITHI.

HabitoieHne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanue TpEKOB: M3MEPEHUE DHEPIUM YacTUIBl IO TOPMO3HOMY IIyTH
(o dortorpadusim).

W3mepenue panoakTUBHOTO (oHa.

[ToBTOPHUTENBHO-0000IIAOIITNIT MOTYIIb.

[ToBTopuTeNnbHOOOOOMAIOIIMK ~ MOAYJIb  NpeJHAa3HaYeH Ui CHCTEeMaTHU3alluu
U 0000IIeHHs TPEIMETHOIO COJEpKaHUS U OMbITa JAESITeNbHOCTH, NPHOOPETEHHOTO
IIPU U3YYEHUH BCEro Kypca GU3UKH, a TAKKe YIS MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy Mo (U3HKe 715 00yUaronuxcs, BBIOPaBIIUX 3TOT YU€OHBIH MpeaMeT.

IIpy wW3ydeHMH JAHHOTO MOAYJS pEAIN3YIOTCd U CHUCTEMATH3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha  OCHOBE  KOTOpbIX  oOOecreyuBaeTcsi  JOCTHKEHHME  IMPEAMETHBIX
U MeTanpeJMETHBIX [UIAHUPYEMBIX Pe3yJIbTaToOB 00yueHus, (POpMUPYETCsl €CTeCTBEHHOHAYYHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUNU MPHUPOABI U TEXHUKH,
OBJIa/ICHUE YMEHUSAMU OOBACHATH (pU3nUecKue SBICHUS, IPUMEHSIS TIOJTy4YeHHbIE 3HAHUS, PellaTh
3aJja4uM, B TOM YHCJI€ KaYECTBEHHbIE 1 SKCIIEPUMEHTANIbHBIE.

[IpyHIMIHATBHO NEATENBHOCTHBIN XapakTep AAHHOIO pa3jiesa pean3yercs 3a CU€T TOoro,



YTO 00YYaroIIuecs BHIMOIHSIOT 33JJaHHsI, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUH PACIO3HABATH U HAYYHO OOBSICHITH (PU3NUYECKUE SIBICHUS
B OKpYJKarloIIeH MPUpPO/Ie U MOBCEIHEBHOW KU3HH;

UCTOJNB30BaTh  HAayyHblE  METOABl  HCCIEeNOBaHMA  (U3UUECKUX  SIBJICHUH,
B TOM YHCJIC JIJISl IPOBEPKHU TUTIOTE3 U MOIYUSHHS TCOPETUYECKUX BHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HaH0OJIee BaXKHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUIECKOTO UCIOIB30BAHHS Pa3IMUHBIX UCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
NPEBPAILCHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxmass w3 TeM [OaHHOTO pasfenia BKIIOYAET SKCIEPUMEHTAIbHOE HCCICOBaHUE
obOoOmiaromero  xapakrtepa. Pa3gen  3aBepiiaeTcs — NpPOBEIEHHEM  JHArHOCTUYECKOM
U OIIEHOYHOH paboThI 32 Kypc OCHOBHOT'O OOIIEro 00pa3oBaHMs.

[Tnanupyemble pe3ynbTaThl OCBOeHHs (GU3UKH (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO
o0mrero oOpa3oBaHUsI.

W3yuenne ¢u3MKM HAa YpPOBHE OCHOBHOTO 0OmIEr0 OOpa3oBaHUS HANpaBICHO Ha
JOCTH)KEHUE TMYHOCTHBIX, METANPEIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

B pesynbrare wm3ydeHus (UMK Ha YpPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUs Yy
oOyuarorierocst Oynyt c(hOpMUPOBAHBI CICIYIOIIUE TUYHOCTHBIC PE3YJIbTAThl B UACTH:

1) maTpuOTHYECKOTO BOCIIUTAHUSI:

MPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (pru3muecKon
HaYKU;

[IEHHOCTHOE OTHOIICHUE K IOCTUKCHUSM POCCUHUCKUX YIEHBIX PH3UKOB;

2) TpaXXIaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHUH OOIIECTBEHHO-3HAYMMBIX
¥ 3TUYECKUX MTPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM MTPUMEHEHHEM JOCTHKEHHUI (DU3UKH;

OCO3HAHHME BYKHOCTH MOPAJILHOATHYECKUX MPUHITUIIOB B ICATEIILHOCTH YYEHOTO;

3) 3CTETHYECKOTO BOCIIUTAHUS:

BOCIIPUATHE ICTETUYECKUX KauyecTB (PU3MUYECKOW HAyKH: €€ TapMOHUYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) LIEHHOCTH HAYYHOTO TIO3HAHUSL:

OCO3HAHME IEHHOCTH (PM3NYECKON HAYKHW KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

pa3BUTHE HAYYHOH JII0003HATEIIEHOCTH, HHTEPECa K UCCIIE0BATENLCKOM e TeTbHOCTH;

5) bopmupoBaHus KyJIbTYpbl 3J0POBbsl M IMOLUOHATIBHOTO OJIArOMOTYUHS:

OCO3HAHHME IIEHHOCTH O€301MacHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, Ba)XHOCTHU paBUI 0e30macHoro MOBEJICHUS Ha TpaHCIOpPTE,
Ha JIOpOrax, C AIEKTPHUECKUM U TETIOBBIM 000PYIOBaHHEM B JIOMAIITHHUX YCIOBUSX;

c(OPMHPOBAHHOCTh HaBbIKAa pedUIeKCHH, TPHU3HAHWE CBOEro IpaBa Ha OHIMOKY
¥ TaKOTO K€ TpaBa y JIPYroro 4eoBeKa;

6) TpyI0BOrO BOCITUTAHHS:

aKTHUBHOE y4YacTHE B PEHICHWW NMPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJBI, TOPOJa,
Kpasi) TEXHOJIOTUYECKOM u COLIMAJIEHOU HarpaBJIeHHOCTH, TpeOyIoIMX
B TOM YHCIIe U (PU3MUECKUX 3HAHUIA,

MHTEpEC K MPAKTUYECKOMY U3YyUEHHI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) 3KOJOTHYECKOTO BOCIIUTAHHMS:

OpUEHTAIMsI Ha NpUMEHEHHe (PU3NYECKUX 3HAHWK [JIs peuieHus 3agad B 00JIacTu
OKpY’Kalomiel cpeipl, TUTAHUPOBAHUS MOCTYIIKOB M OIEHKH WX BO3MOKHBIX IOCITIEICTBUH LIS
OKpY’KaloIlen cpebl;

OCO3HAHHE TII00AFHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PelIeHNUs;

8) aganTanuu K M3MEHSFOIMMCS YCIIOBHSIM COLIMAIIHON M IPUPOTHON CPEIbl:

MoTpeOHOCT, BO B3aMMOJICHCTBUHM TPH BBITIOJHEHWH WCCICIOBAHUNA U TIPOCKTOB
(bu3NYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

TIOBBIIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO NI TeIbHOCTH;

MOTPeOHOCTh, B (POPMUPOBAHWU HOBBIX 3HAHWI, B TOM 4YHcle (OpPMYyIUPOBATH HJIEH,



HOHATHS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSX;

0CO3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAIM3MPOBATh M  BBIABIATH B3AaUMOCBSI3M  MPHUPOJBI,  OOIIECTBa
Y SKOHOMUKH, B TOM YHCJIE C UCTOJIb30BAHNEM (PU3NUECKUX 3HAHUIA;

OLICHKAa CBOMX JEHUCTBUM C Y4E€TOM BIHUSHUA Ha OKPYKAIOIIYIO CpeAy, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

B pesynbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuaromierocss OyayT c(hOpMHUpOBaHbl MeTalpeJAMETHbIE PE3yibTaThl, BKIIOYAIOIINE
[IO3HABATENIbHBIC YHHMBEpCAJbHbIE y4yeOHBbIC JCHCTBUS, KOMMYHHMKATHBHBIC YHHBEPCAJIbHBIC
yueOHbIe IeMCTBUS, pETyJIATUBHBIE YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS.

OBnazieHre yHUBEPCAIbHBIMU y4E€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHaB/IUBATh CYIIECTBEHHBII IIPU3HAK KJaccuukanuy, OCHOBAHUs
JUTsE 0000IIEHUS 1 CPAaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U IMPOTHUBOPEUUS] B paccMaTpuBaeMbIX (akTaX, AAHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3MUECKUM SBIICHHSIM;

BBISIBJIATh [IPUUMHHOCIICACTBEHHBIE CBA3M IPU H3Y4YE€HUM (U3NYECKUX SBJICHUH
U TPOLECCOB, [eNaTh BBIBOJIBI C HCHOJB30BAHUEM JICAYKTHUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIOUEeHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NYECKUX BEJUYUH;

CaMOCTOSITENILHO BBIOMPATh crocol pemeHus yaeOHol (u3ndeckoil 3agaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubosee MOAXOJAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICIICHHBIX KPUTEPHUEB).

2) 6a30BbIe UCCIIEI0BATENBCKUE ICHCTBUSL:

HCII0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHUS;

IIPOBOJIUTH 110 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUecKuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHIE (PU3UUECKOTO SIBICHUS;

OLIEHUBAaTh Ha NPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XO7e
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYyITUpPOBaTH 0OOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;

IIPOrHO3UPOBaTh  BO3MOXKHOE  JajibHellee pa3BUTHE  (PU3MYECKHX  IPOLECCOB,
a TaKk)Ke BBIABHUTATH MPEOJIOKEHHUS 00 X Pa3BUTHHU B HOBBIX YCIOBHSAX M KOHTEKCTaX.

3) pabota ¢ uHpopmanueit:

MPUMEHATh Pa3IMYHBIE METObl, MHCTPYMEHTBI M 3alpoChl TpU MOHMCKE U OTOOpe
MHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;

aHAJM3UPOBaATh, CHCTEMATU3MPOBATH M WHTEPIPETHPOBATH HH(DOPMAIUIO pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMAalbHYIO (QOpMy TMpeacTaBieHUs HHGOpMaluu
U WJUTIOCTPUPOBATH pellaeMble 3a/1a4H HECIOKHBIMU CXEMaMH, AUarpaMMaMu, MHOM rpadukoi u
WX KOMOMHAIUSIMH.

OBnajzieHne yHUBEPCAIbHBIMUA y4€OHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMHU:

1) obmienwue:

B XOJe OOCYyXIeHHMs Y4eOHOro MmarepHuaia, pe3yJbTaToB Ja0OpaTOpHBIX paboT
U TPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYX/JaeMOil TeMbl M BBICKAa3blBaTh WJIEH,
HalleJICHHbIE Ha pellleHue 3aauu 1 MojJiepKaHue 01aroxenaTeaIbHOCTH OOIEeHMS;

COTMOCTABJIATh CBOM CYXACHHMS C CYXKIEHUSMU JIPYyrMX YYacTHMKOB JHaJIOTa,
OOHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3UILIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOoJIMYHO  TPEACTaBIATh  pe3yJabTaThl  BBIOJHEHHOTO  (PM3UYECKOTO0  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA).

2) COBMECTHasI IEATENBHOCTh (COTPYAHUYECTBO):



MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U UHIMBUIYaIbHOW pabOTHI Mpu
peLIeHNH KOHKPETHON (PU3UUECKOM PpoOIeMBbl;

NPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH,  OpPraHMU30BBIBATh  JIEUCTBUSA
no e¢ JOCTIKEHHIO: paclpeneNiaTh PoJid, 00CYKIaTh MPOLECChl M Pe3yibTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIIOJICH;

BBIMOJIHATE CBOKO YacTh pPabOTHI, JOCTHrash KaueCTBEHHOTO pe3yibTaTa II0 CBOEMY
HAIPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIUI MPOAYKT IO KPUTEPHUSAM, CAMOCTOATEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

OBnazieHre yHUBEPCATbHBIMHA YY€OHBIMU PETYISTUBHBIMH JCHCTBUSMU:

1) camoopranuzanus:

BBISIBIIAITh  NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTyalUsX, TPEOYIOIHUX
JUISL pelieHus GU3NUecKux 3HaHU;

OpUEHTHPOBATLCS B PA3IMYHBIX MOJAXOAAX HPHUHIATHUS pEleHUN (MHIAMBUIYAJIbHOE,
MNPUHITHE PELICHUs B TPYIIe, MPUHATHE PELICHUH IPYIIIOii);

CaMOCTOSITENILHO COCTaBJISITh aJNTOPUTM peHIeHus (U3NYECKOH 3a7add WM ITUIaHa
UCCIIEIOBAaHUSI €  Y4€TOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MIpeijaraéMble BApUAHThI PELLICHUN;

JienaTth BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.

2) CaMOKOHTPOJIb!

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYyallUd U IpeJyiaraTh IiaH e€ N3MEHEHNUS,

OOBSICHATh NMIPUYMHBI JOCTHKCHUS (HEJTOCTHIKCHHUS) PE3YJIbTATOB NESATEIBLHOCTH, 1aBaTh
OILICHKY TPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCIE B XOJ BBIMOJHEHHUS (U3NIECKOTO
UCCJICIOBAHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYaIlWH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa eI U YCIOBUIM.

3) SMOIMOHAIbHBIA UHTEJUICKT:

CTaBUTh ce0sl Ha MECTO [Jpyroro 4ejloBeKa B XOJ€ CIOpa WIH JUCKYCCHH
Ha HAY4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) nmpuHsATHE CE0S U IPYTHX:

Npu3HaBaTh CBOE€ TMpaBO Ha OMMUOKY TNpU pelleHud  (U3MYecKux  3ajad
WIH B YTBEPKACHUIX HAa HAYYHBIE TEMBI M TAKOE XK€ IIPaBO IPYroro.

[IpenMeTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMBbI 10 (u3HKe (0a30BbIN YPOBEHB).

[IpenmerHble pe3yabTaThl OCBOCHMS MPOTpPaMMBbl MO (pU3MKe K KOHIy oOydeHus B 7
KJ1acce:

UCMOJb30BaTh MOHATHA: (U3MYECKMEe U XMMHUYECKHE SBJCHHUS, HaOIIOJCHHUE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHUIBI (PUBNYECKUX BEJIIMYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHMUECKOe JBH)KEHHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpHus, PaBHOACWUCTBYIOIIAs CHJI,
nedopmarus (ynpyrasi, niIacTHUecKas ), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznuuath siBeHus (muddy3us, TEmIoBoe ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBMKEHHE, MHEPLUS, B3aUMOECHCTBHE TEII, pPABHOBECHE TBEPBIX TEI
C 3aKpeTIEHHON OChIO BpallleHUs, Iepeiada 1aBlIeHNs TBEPAbIMU TeJIaMU, )KUJIKOCTSMU U Fa3aMu,
aTMocgepHoe J1aBJeHUE, IJIaBaHue TeJ, MPEBPALICHU MEXaHUUECKOW SHEPTUH) TI0 OITMCAHUIO UX
XapAKTEPHBIX CBOWCTB
¥ Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3NUECKHX SIBJIEHUHN B OKPYKAIOILIIEM MUPE, B TOM
qucie pU3nuecKue IBIeHUS B IPUPO/IE: TPUMEPHI IBMXKEHUS C Pa3TMUHBIMU CKOPOCTSMU B dKHUBOM
U HEXUBOH NpHUpoje, EHCTBUE CUJIbI TPEHUS B MPHUPOJAE M TEXHHKE, BIMSHHE aTMochepHOro
JTaBJICHUS Ha JKUBOM OpraHu3M, IIaBaHHE PBIO, pbluard B TeJ€ YEJIOBEKa, IIPH 3TOM MEPEBOJUTD
MIPAKTHUYECKYIO 3a/1auy B y4eOHYI0, BBIIEISTH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PU3HYECKUX
SIBIICHUI;



OTNMCHIBATh M3yYEHHbIE CBOMCTBA TEN UM (U3UYECKUE SIBICHUS, UCHOIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS, IIYTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHIIa
VIPYTrOCTH, CHJIAa TSDKECTH, BEC Tella, CUjia TPEHUs, JaBieHue (TBEPAOro Telna, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHMuYecKas padoTa, MOILHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO3 UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETHYECKAas U MOTeHIHAbHAS SHEPrus), Ipu
OTMCAaHUH MPABUIIBHO TPAKTOBATH (PM3UUECKUI CMBICI UCTIONB3YEMBIX BETMUUH, NX 0003HAYCHUS
U eIMHUIBI (PU3NYECKUX BEJIWYUH, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TPapUKH U3yYCHHBIX 3aBUCUMOCTEH (U3UUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKUE SIBICHUS M MPOIECCHI, UCIIONIB3Ys MpaBHia
CJIOKEHHUS CUIT (BAOJb OJHOM MpsMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, mpaBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ NPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATH ¢buznueckue SIBJICHUS, MIPOLIECCHI u CBOIiCTBa Tedn,
B TOM YHUCJIE U B KOHTEKCTE€ CUTyallMi NPAaKTUKOOPUEHTHMPOBAHHOI'O XapakTepa: BBIABIATH
MPUYMHHOCIEACTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHWE U3 1—2 JOTMYEeCKUX IIaroB
c omopod Ha 1-2 W3y4YEeHHBIX CBOHCTBa (M3WYECKHX SBJICHUH, (U3NYECKHX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 12 JEHCTBUS, HUCHOJB3YS 3aKOHbI U (OPMYIIBI,
CBsI3BIBAIOIIME (PU3UYECKUE BEIIMYMHBI: HA OCHOBE aHAIM3a YCIOBUSA 33/]a4l 3alHUChIBaTh KPaTKOE
yCIIOBHE, TOACTABIATh (PU3NYECKHE BEIMYMHBI B (OPMYIIBI U TPOBOIUTH PAcUEThl, HAXOAHUTh
CIpaBOYHBIC JlaHHBIE, HEOOXOAMMBIC [UIS pElIeHUs 3a7ad, OIEHUBATh PEATUCTUYHOCTh
MOJTy4eHHOW (PU3NYECKON BEITMUNHBI,

pacmno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPU OMOIIH (PU3HUUECKUX METOJIOB, B
ONMCAHUU HCCIIEJOBAHMS BBLACIATh IPOBEPSIEMOE NPEAINOJOKEHUE (TUIOTE3y), pa3iauyarh U
WHTEPIPETUPOBATH MMOTYYECHHBIN pe3ylbTaT, HAXOAUTh OMIMOKU B XOJ€ OIMbITA, /IE1aTh BBHIBOJbI
0 €ro pe3yJbTaTam,

MIPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBJICHUH MK (PU3UUYECKUX CBOMCTB Te:
dbopMynupoBaTh poBepsieMble MIPEINOJIOKEHMS, colOuparb YCTaHOBKY
U3 IPEJI0KEHHOT0 000PYI0BaHMsl, 3aIIUCHIBATh XOJ1 OIBITA U (POPMYTUPOBATH BHIBOIBI;

BBITNIOJIHATh TPSIMbIE M3MEPEHHsS] PAcCTOSHUSA, BPEMEHM, MacChl Tejaa, 00bEMa, CHIIbI
U TeMIEepaTyphl C UCTIOIBb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3AHUS
pUOOPOB C YUETOM 3aJaHHOUN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTH HCCIEOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEIWYMHBI OT JPYro
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH YT PAaBHOMEPHO JIBUXKYILETOCS Tela OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUS OT Beca Tejla, KadecTBa 00paboTKH
MOBEPXHOCTEN T€JI U HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IJIOLIAAN CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTH OT YIJIMHEHUS IPY>KUHBI, BEITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM YacTH Tena
U oT IJIOTHOCTHU KUJKOCTH, eé HE3aBHCUMOCTH
OT IUIOTHOCTH T€Ja, OT NIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeJ0, YCIOBUH IJIaBaHus TeJ, yCIOBUM
paBHOBecCHs pblyara 1 6JI0KOB, y4aCTBOBATh B IUNTAHUPOBAHUH y4E€OHOIO UCCIIEIOBAHUS, COOMPAThH
YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIIEAYs PEINI0KEHHOMY IUIaHy, PUKCHPOBATh Pe3yNbTaThl
MTOJIy4YEHHOMN 3aBUCUMOCTH (buznyeckux BEJINYUH
B BUJIE TIPEJIO’KEHHBIX TaOJIMII U Tpa(UKOB, /1e1aTh BBIBOJBI 110 pE3yabTaTaM HCCIEIOBAHNUS;

MPOBOANTh KOCBEHHbIE U3MEpPEHHUs (U3NYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPIOTO TeNa, CUJIA TPEHUS CKOJIbXEHHS, JaBICHHUE BO3yXa, BBITAJIKHWBAIOIIAS
cuia, NEUCTBYIONIAsl Ha TOTPYKEHHOE B KUIKOCTh TEJIO0, KOA(DPHUIIMEHT MOJIE3HOTO JCUCTBUS
IIPOCTBIX MEXaHU3MOB), crenys MIPEI0KEHHON UHCTPYKIIUHU:
IIPU BBITIOJIHEHUH U3MEPEHUN COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHUE
VICKOMOMW BEJIMYHHBI;

coOnofaTh NpaBWJa TEXHUKH O€30MacHOCTH IMpu paboTe ¢ JabOpaTOpHBIM
o0opynoBaHueM;



YKa3bIBaTh IPUHIMIBI 1€ CTBUSA IPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, cooOmarommecs COCY/IbI, OGapomerp, phluar, MOBYKHBIN
Y HETOJIBUXKHBIH OJIOK, HAKJIOHHAs IJIOCKOCTb;

XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOHCTB
C Omopoil Ha HUX omnucaHus (B TOM 4Mcie: MOAIIMIIHUKY, YCTPOMCTBO BOIONPOBOAA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), MCIOJb3Ys
3HaHUS O CBOMCTBax (U3MUYECKUX SBICHUH M HEoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH IpUMEpbl (HaXoOuUTh MHQOpMALMIO O MpuUMepax) NPaKTUYECKOrO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B IOBCEIHEBHOW KU3HU JJIs oOecredeHus 0e30macHOCTH
npu oOpalieHuu ¢ npudopaMM U TEXHHUYECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KaIOILEH Cpele;

OCYILIECTBIATh OTOOp HMCTOYHUKOB HH(poOpMalMu B ceTu VHTEpHET B COOTBETCTBUU
C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCA 3HAHUH U NYTEM CpaBHEHMS
pa3IMYHbIX MCTOYHHUKOB BBIACIATh HMH(POpPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON WU
MOYET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3a/laHUil HAyYHONONYJSPHYIO JIUTEpaTypy
(Gu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepHalbl, pecypcbl cetu MHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKWE NHCbMEHHBbIE M YCTHbIE COOOLIEHHS Ha OCHOBE
2—-3 WCTOYHHMKOB HH(pOpMANMU (PU3HUYECKOTO CONEp)KAHHsI, B TOM YHCIE MyOIMYHO JeNaTh
KpaTKue  CcOOOLIeHMsT O  pe3yiabTarax IPOEKTOB MM  Y4eOHBIX  HCCIIEJOBaHHIH,
OpU OSTOM TPaMOTHO WCIIOJIb30BaTh M3YYCHHBIM TMOHATHHWHBIA ammapaT Kypca (GU3UKH,
COIIPOBOKJATh BBICTYIIJICHUE ITPE3EHTALIUCH;

IIPY BBIMOJIHEHUHU Y4YEOHBIX NPOEKTOB M HMCCIEAOBAHUN pacHpelesiaTh OOS3aHHOCTH B
rpyImIie B COOTBETCTBHHU C IIOCTABICHHBIMH 3371a4aMH, CIEIUTh 32 BBIIOJIHEHUEM IJIaHa IeHCTBHIA,
aJleKBaTHO OLIEHUMBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTPAaUBaTh
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHUX.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS IpPOrpaMMbl MO (U3MKE K KOHIY OOy4deHus B 8
KJiacce:

UCIOJIb30BaTh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB
U MOJIEKYN, arperaTHble COCTOSIHMSI BEUIeCTBA, KPHUCTAIMYECKHE M aMopgHble Tena,
HACBILICHHBI M HEHACHIIIEHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTUS,
TEIUIOBOM JIBUTATEINb, 3JIEMEHTAPHBIN IEKTPUUECKUH 3apsil, SJIEKTPUUECKOE M0JIe, TPOBOAHUKU
U TUBJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUH TOK, MArHUTHOE TIOJIE;

pa3nuyarh sBJI€HUs (TEIUIOBOE pACHIMpeHHe U CXKaThe, TeIulonepeaaya, TerioBoe
paBHOBECHE, CMAauyuMBaHWE, KANWJULSIPHBIE SIBJICHUS, HCIApeHHE, KOHJEHCallMsl, IUIaBJICHHE,
KpUcTalu3anus (OTBepAeBaHME), KUIIEHHEe, Terulonepenaya (TerIonpoOBOJHOCTb, KOHBEKIIHS,
U3ITy4eHHUE), AJIEKTpU3alus TeJl, B3aUMOJEWUCTBUE 3apsOB, NEHCTBHUS 3JIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMO/ICHCTBHE MarHUTOB, AEWCTBUE MArHUTHOTO MOJIS HAa TPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMs) 10 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB W HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIMX JJAHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SBJIEHUI B OKPYKAIOILIEM MUPE, B TOM
qucie ¢buznueckue SIBJICHUS B IIpUPOJE: IIOBEPXHOCTHOE HaTSDKEHUE
U KanWUISIpHbIE SIBJIEHUSI B MPHUPOJAE, KPUCTAUIBI B Mpupoje, usnyuenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHEeTa, SJIEKTPUUECKUE SIBICHUS B
atMocdepe, dSIEKTPUUIECTBO )KUBBIX OPraHW3MOB, MATHUTHOE TT0JIe 3eMIIH, Jpeid MOII0COB, POJIb
MarHUTHOTO T0JISL JIJIs1 KU3HM Ha 3emJie, MOJISIPHOE CUSIHUE, IPU 3TOM IIEpEBOIUTH MPAKTUYECKYIO
3aJady B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

OIKCHIBATh M3YYECHHBIE CBOMCTBA TN M (DU3MUECKHUE SBICHUSA, MCIIONB3Ys (hU3nUYecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJINYECTBO TEIJIOTHI, yelbHasl TeINIOEMKOCTb
BEIIECTBA, Y/AeJbHAs TEIUIOTa IUJIaBJICHUs, YylelbHas TEIIoTa MapooOpa3oBaHMs, yelbHAs



TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAsl BIAXHOCTh BO31yXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOe
HaAIpsDKEHUE, COMPOTHBIICHHWE MPOBOJHUKA, yNEIbHOE COINPOTUBICHHE BellecTBa, paboTa u
MOIITHOCTH JIEKTPUYECKOTO TOKA), IMPH ONMCAHWU MPABHIBHO TPAKTOBATh (DU3MUYECKHIA CMBICI
HCIIOJIB3YEMBIX BEJINYUH, 0003HaYeHHUS
U eIUHMLBI (PU3MYECKUX BEIUYMH, HAaXOAUTh (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO (U3NUYECKYIO
BEJIMYMHY C IPYTMMH BEJIUYMHAMHU, CTPOUTH rpapuKy M3yYEHHBIX 3aBUCHUMOCTEH (pu3nmuecKkux
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YsI OCHOBHBIC
II0JIO’KEHUSI MOJIEKYJISIPHOKMHETUYECKOW TEOPUU CTPOEHMS BEIIECTBA, IPUHILIMII CYIIEPIO3ULIUN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUA 3apsjaa, 3akoH Owma Ui y4yacTKa LelH,

3aKOH Jxoynsa—Jlenua, 3aKOH COXpaHEeHUs SHEPIUH,
OpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa M 3allUCBhIBATh €r0 MaTeMaTH4ecKoe
BBIPAKECHMUE;

O0BSACHATH (PU3UYECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYallui
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHEe M3 1—2 JOTMYEeCKHX MIaroB ¢ OMOpoil Ha 1-2 M3yueHHBIX CBOMCTBA (DPU3MYECKHUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JEHCTBUS, HUCIHONB3YsAd 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (pU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHSI 33/]a4M 3aIMChIBATh KPaTKOE
YCIIOBUE, BBISBIATH HEJAOCTATOK JAHHBIX JAJISl PELICHHS 33Ja4yu, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble UIsl €€ pelIeHUs, NMPOBOIUTH PACUETHl M CpPaBHUBATh IOJYyYEHHOE 3HAUEHUE
bu3nYeCcKOil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IpoOIEMbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOILIH (PU3NIECKUX METOOB,
UCIIONIB3YSl OMHMCAHME KCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEAINONIOKEHHE, OIECHUBATh
IPABUJIBHOCTb MOPsIJIKA IPOBEIEHUS UCCIIEJOBAHMUS, JIEJIaTh BBIBOIBL;

MIPOBOAMTD OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SBICHUN WK (PU3NUECKUX CBOICTB Tel
(KanmwIsipHbIE SIBJICHHUS, 3aBUCHUMOCTb JaBJIEHHS BO3Jyxa OT €ro oO0Obéma, TeMIeparypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHWS M HarpeBaHUs IPU HU3JIyYEHUH OT IBETa M3IIy4arollen
(moryommaroieil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUsi BOABI OT TEMIEPATYpPbl >KUIKOCTH H
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3alMs Tl U B3aUMOJCHCTBUE IIJIEKTPUUYECKUX 3apsiOB,
B3aMMOJICHCTBHE TIIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allUs MarHUTHBIX [OJIEH MOCTOSHHBIX
MarHuroB, JEeNCTBUS MarHUTHOTO 0JIA Ha IIPOBOJHUK
C TOKOM, CBOWMCTBAa DJIEKTPOMAarHuUTa, CBOMCTBAa DSJEKTPOJBUTATENsl IOCTOSHHOIO TOKa):
(bopMynupoBaTh MpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEASIOKEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOBL;

BBITNIOJHATh IPSIMBIE M3MEPEHHS TEMIIEPATyphbl, OTHOCUTEIBHOW BIIAKHOCTHU BO3AYXa,
CWJIBI TOKa, HANpPSOKEHHs C MCIOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB M JATUUKOB (PU3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIOTHON MOTPEIIHOCTH;

MIPOBOAUTh HCCIIEJOBAaHUE 3aBUCHMOCTH OJHOM ()M3MUECKON BEIUYMHBI OT JpPYroi
C UCMOJb30BAHUEM TPSAMBIX U3MEPEHUHl (3aBHCHMOCTH  CONPOTUBIICHUS IPOBOJHUKA
OT €ro J/UIMHBI, ITUIOIIAJU IOMEPEYHOr0 CEYEHHs] W YAEIbHOIO COINPOTHBIEHUS BELIECTBa
IIPOBOAHMKA, CHUJIBI TOKAa, MIYLIETO 4Yepe3 IPOBOAHMK, OT HANPSUKEHUS Ha IMPOBOJHUKE,
MCCJIEIOBaHKE MOCIEI0BATENIbHOTO U MapajljIeIbHOTO COETUHEHUI IPOBOJIHUKOB): MJIAHUPOBATh
UCCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, Celys NPeAIoKEHHOMY IIIaHy,
(buKcHpoBaTh pe3yiIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUIl U TpadUKOB, IE1aTh BBIBOBI
10 pe3yJbTaTaM UCCIIEN0BaHNUS;

MIPOBOAUTH KOCBEHHBIE H3MEpEeHUs (U3MUYECKUX BEIUYMH (yAeTabHas TEII0EMKOCTh
BEIIECTBA, COMNPOTUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJENysl IpeIIoXKEeHHON
WHCTPYKLMH, U BBIYUCIIATH 3HAUEHUE BEJTMYNHBI;

coOnofaTh NpaBWJa TEXHUKH O€30MacHOCTH IMpu paboTe ¢ JabOpaTOpHBIM
o0opynoBaHueM;



XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS N3YUYEHHBIX PUOOPOB M TEXHUUYECKUX YCTPOMCTB
C OMOpoil Ha WX omMcCaHHs (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, TMIPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUYECKOM SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JCKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAaHUTENH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), HCIOJb3Yys 3HAaHMS O CBOMCTBax
¢u3nUecKux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOICTBA W HW3MEpUTENbHBIE HPUOOPHI
[I0 CXEMaM U CXEMaTUYHbIM pUCYHKaM (KHUIKOCTHBIM TEpMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETpP, IBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI
NIEKTPUYECKUX LeNell ¢ IOCIeA0BATEIbHBIM U MapajlIelIbHbIM COECJUHEHHEM 3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

NPUBOAUTH THpHUMEPHl (HAXOOUTh HMH(POpPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOM JKM3HU A oOecrieyeHHus 0e30MacHOCTH
npu oOpamieHuu C MpuOopaMM W TEXHHUYECKUMH YCTPOHMCTBAMH, COXPAHEHHS 3J0POBbS M
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY Kalollel cpeie;

OCYIIECTBIIATh TOUCK HH(popManmu (usnyeckoro conepxanus B cetd HHTepHeT,
Ha OCHOBE MMEIOLIUXCS 3HAHUN U MYyTEM CPaBHEHHUS JIOTOJIHUTEIbHBIX MCTOUHUKOB BBIJENSATH
uH(pOpMaLMIO, KOTOpas SBJISIETCS IPOTUBOPEUMBOI MIIU MOXKET ObITh HEJOCTOBEPHOIA;

UCIOJb30BaTh HPU BBINOJIHEHUH YYEOHBIX 3a/laHUil HAyYHONONYJSPHYIO JIUTEpaTypy
(Gu3nyecKoro cojaep:KaHMs, CIHpaBOYHBbIE MaTepuallbl, pecypcbl cetu HHTepHeT, BlaAeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHMCbMEHHbIE M KpaTKHME YCTHblE COOOIIEHUs, 00001mas
uH(pOpMaLIHIO u3 HECKOJIBKHX UCTOYHUKOB ¢bu3nIecKoro coJiepKaHus,
B TOM 4Hcie IyOJIMYHO TMPEICTAaBIATh PE3yJbTaThl HPOEKTHON WM MCCIEe0BATENbCKON
JESTEIbHOCTH, MPU 3TOM IPaMOTHO HCIOJb30BaTh M3YUEHHBIM MOHATHIHBINA amnmapaT Kypca
(bu3uKHU, CONPOBOXKIATh BHICTYINICHUE ITPE3CHTALIUECH;

IpHU  BBINOJTHEHUH YYEOHBIX TPOEKTOB M HCCICNOBAaHUN (DU3MYECKHX MPOIIECCOB
pacrpenenaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Ja4yaMH, CIEIUTh 32
BBIMIOJTHEHUEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJ] B JCSATEIBHOCTb I'PYIIBI, BHICTPAUBAaTh KOMMYHHMKaTHBHOE B3aUMOJICHCTBUE, MPOSBIISL
TOTOBHOCTb pa3periaTb KOHQIUKTHI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS IPOrpaMMBI 110 (PU3HKE K KOHILy 00ydeHus B 9 kinacce:

UCIOJIb30BaTh IOHATHA: CHUCTeMa OTcuéTa, MarepualibHas TOYKa, TPAEKTOpPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBWXEHHUs, Jedopmanus (yrnpyras, IulacTHUEcKas), TpeHHe,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSKECTH, aOCOJIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPOTO Tejla, paBHOBECHE, MEXaHMUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPbl MUCIYCKaHMs M MOIJIOUIeHUs, anbda, OeTa- u
ramma-u3J1y4deHus, U30TOIbl, IIepHasl YHEPreTHKA;

pa3nuyath SIBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHENHOE JIBUKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHUE Tel, pPABHOMEPHOE ABM)KEHUE
[0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE J[BHXKEHUE, KOJIeOaTelbHOE JBUKECHUE
(3aTyxaromue ¥ BBIHYXJICHHBIC KOJIeOaHus), pe30HAHC, BOJTHOBOE JIBUKEHUE, OTPAKCHHE 3BYKa,
IPSIMOJIMHEMHOE PACIpOCTPaHEHHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE
OTpa)kKeHHE CBETa, pa3sioKeHHE Oeloro CBeTa B CIEKTP M CIIOXKEHHE CIEeKTPajJbHBIX LIBETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PaJUOAKTHMBHOCTb, BO3HMKHOBEHME JIMHEHYATOTO CIEKTpa
U3ITy4EeHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JaHHOE (prU3HUYECKOe SBICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3UUYECKUX SIBJICHHUN B OKPYKaIOIIeM MUpE (B TOM
yucie (usnueckue sBICHHUS B MPHPOJIE: MPUWIMBBI U OTJIMBBHI, JBWXeHHE IuiaHeT ComHeuHOoU
CUCTEMBI, PEAKTHUBHOE JIB)KEHUE KHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMHU,
3eMJIETPSICEHNE, CEHCMUYECKUE BOJIHBI, IlyHaMU, 3XO0, LIBETA TEJl, ONTUYECKNUE SBJICHUS B IPUPOJE,



Ouojoruueckoe JAecTBHE BHUAMMOIO, YIbTPa(HOIETOBOTO U PEHTICHOBCKOIO H3IYYCHHIH,
€CTEeCTBEHHBIHN paOaKTUBHBIN (POH, KOCMUUYECKHE JTy4YH, PaIMOAKTUBHOE H3JIyUYeHHE IPUPOTHBIX
MUHEpPAJIOB, NEHCTBUE paJHMOAKTUBHBIX M3JIyYCHUH HA OpPraHu3M uYeloBeKa), IpH OSTOM
NEPEeBOIUTH NPAKTUYECKYIO 337]auy B YUeOHYIO, BBIACISATh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
bu3nYECKUX SIBICHUN;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TN M (DPU3MUECKHUE SBICHUSA, MCIONB3YsS (hU3MUYECKHe
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepEMELIEHHE, ITYTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE
CBOOOJHOIO MaJeHUSA, BEC Tela, HUMITYJIbC Tella, UMIYJIbC CHUJIbl, MeXaHW4eckas pabora u
MOIIIHOCTb, IOTEHIAJIbHAS SHEPT U TeJIa, HOIHATOr0 Ha/l IOBEPXHOCTHIO 3€MJIU, TOTEHIIMATIbHAS
SHEPrusl CKATOM MPYKUHBI, KHHETUYECKask YHEPIHs, MOJHAsg MEXaHUYecKas SHEeprusi, mepuoi u
qyacToTa Kosie0aHui, JJIMHA BOJIHBI, [POMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, [10KA3aTEIb
MIPETOMIICHUS CPEJIbl), TPU ONMUCAHUH IIPABUILHO TPAKTOBAThH (PU3UUECKHI CMBICI UCTIOIb3YEMbBIX
BEJIMYHMH, 0003HAYCHHS U €IUHUIIBI (PU3UUYECKUX BEIHMYUH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOLIHE
JaHHY!0 (U3MYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH TpapuKd H3Yy4YEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUYECKHUE SIBICHUS U MPOILECCHI, HCIOIb3Ysl 3aKOH
COXpaHEHUsI SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMSI, MPUHLMII CYNEPIO3ULIUUA CUJI, MPUHIIMII
oTHOcUTeNbHOCTH ["anmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIECA, 3aKOHBI OTPAXKEHUS
U IpPEJOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiI0OBOIO M MacCOBOTO YHCEN IPHU SAECPHBIX
peaxusx, npu TOM JaBaTh CJIOBECHYIO (bOopMyIHUPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMaTHUECKOE BBIPAXKEHUE;

OO0BACHATH (PU3UYECKUE TPOIIECCHl U CBOWMCTBA TEJN, B TOM UMCJIE U B KOHTEKCTE CUTYaIUi
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHEe M3 2—3 JOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3yUeHHBIX CBOMCTBA (DPU3MUECKHX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiats pacuéTHbIe 3a/1a4Ml (OMUPAOIIMECcs HA CUCTeMY U3 2—3 ypaBHEHUM), UCIIONb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3alUChIBaTh KpaTKoe yCIIOBUE, BBISIBIIATH HEJ0CTaloIINe
WIM U30BITOUHBIE JlaHHBIE, BBHIOMPATh 3aKOHBI U (OPMyNbI, HEOOXOAUMBIE ISl pPELIEHUS,
IOPOBOJIUTH pacu€Thl M OLEHUBATh PEATUCTUYHOCTh IIOJIyYEHHOTO 3HAdyeHUs (U3NYecKoi
BEJTUYNHBI,

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIN (PU3NYECKUX METOIOB,
UCIIONIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPENIOJIOKEHUE, OLEHUBATh
MpPaBUIIBHOCTh TOpSAJKA TPOBEACHUS HWCCIEAOBAHMS, J€NaTh BBIBOAbL, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX ABJICHUN WM (PU3NYECKUX CBONCTB TEJ
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHUCHUMOCTh INEpHoia
Kosie0aHu# MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE paclpOoCTpaHEHUE CBETa, Pa3lIOKEHHE OeIoro
CBETa B CIEKTP, U3yUEHHE CBOMCTB M300paXE€HUS B IJIOCKOM 3€pKaje U CBONCTB M300paskeHUs
npeaMeTa B coOuparolieit JT1H3e, Ha0II0AeHNE CIUIOMIHBIX U TMHEHUAThIX CIIEKTPOB U3ITyYEHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyIOBaHUS, ONUCKHIBATH X0
OTbITa
U €T0 pe3yNbTaThl, HOPMYITUPOBATH BHIBOIBL;

MPOBOAUTH MPU HEOOXOAMMOCTH CEpHUI0 MPSAMBIX H3MEPEHM, OINpeAensis CcpeaHee
3HaYeHHEe U3MepsieMoil BeMUuHbI ((POKYCHOE paccTOsIHUE coOMparomeil IMH3bI), 000CHOBHIBATh
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

MPOBOJIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIHOJIb30BAHUEM
IOPSIMBIX U3MEPEHHUH (3aBUCUMOCTh IMYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIbHOW CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHHUKA OT JUJIMHBI HUTH,
3aBHCHMOCTH yTjla OTpa)K€HHUs CBETa OT yIJia MaJCHUs U YIJia MPeIoMIIeHHs OT yria MajeHus):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTENBHO COOMpATh YCTaHOBKY, (PUKCHPOBATh PE3yNbTaThl



HOJy4EHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE TaOIUL U IpaUKOB, AETIaTh BEIBOBI 110
pe3ynbTaTaM UCCIICIOBaHHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpeHHs (PU3MUECKUX BEIMYUH (CPEdHssl CKOPOCTb
U YCKOPEHHE Tella NPH PABHOYCKOPEHHOM JBW)KEHUH, YCKOPEHHE CBOOOIHOTO IaJCHHMS,
KECTKOCTh ~ NPYXKHUHBI, KOIQUIMEHT TpeHUs  CKOJIbKEHMs, MeXaHudeckas paborta
U MOIIHOCTh, YaCTOTa M TEPHOA KoJeOaHWHl MAaTeMaTHYECKOTO M MPYKUHHOTO MAasTHHKOB,
ONTHYECKas CHJIa CcOOMparolled JIMH3bL, PaJUOaKTUBHBIA (OH): IUIAHUPOBATh M3MEPEHHUS,
coOuparh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH U3MEPEHMs, CIEAYs INPEAJIOKEHHON
MHCTPYKLMH, BBIYMCIIATH 3HAYECHHE BEIMYMHBI U AHAJIM3MPOBATH IOJIyYEHHBIE PE3YJIbTaThl C
Y4E€TOM 3aJaHHOMU ITOTPEIHOCTH U3MEPEHUN;

coOyoaTh IMpaBWwia TEXHUKUM Oe3omacHOCTHM IHpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKU U3YyYEHHBIX (GU3NYECKUX MOJeNeil: MaTepuanbHas TOUKa,
a0COJIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJJaHETapHasi MOJIENb
aTOMa, HyKJIOHHAsi MOZI€JIb aTOMHOT'O S1pa;

XapaKTepU30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHHUYECKHX YCTPOHCTB
C OMOpoil Ha uX omucaHus (B TOM 4YHCIE: CHMJIOMETp, JATUYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O3XOJOT, OYKH, TEpPHUCKOM, (oToamnmapar, ONTHIYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HaHMS O CBOMCTBAaX (U3NYECKUX
SIBJICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEPUTENIbHBIX IPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB IPU PELIEHUH Y4eOHOIPAKTHYECKUX
3ajad, ONTUYECKUE CXEMBI JUISL IIOCTPOCHHUS n300pakeHUiH
B IUIOCKOM 3€pKajle U cOOUparouIel JIMH3E;

IPUBOAUTH HpUMEpbl (HaxXoguTh HMHGQOpMALMIO O MpUMepax) HNPaKTUYECKOIO
UCTIOJIB30BaHUs (PM3NYECKUX 3HAHWH B TIOBCEJIHEBHOW JKM3HU sl oOecriedyeHns 0€30macHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHUUECKUMM YCTPOMCTBAMHM, COXPAHEHHs 3[10pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJCHUS B OKpY KaIOILEeH cpene;

OCYILLIECTBIATh MOUCK HHpopManuu (u3ndeckoro cojepxkanus B cetu HHTepHer,
CaMOCTOSITENILHO (POPMYIIUPYS TOMCKOBBIH 3a1poc, HAaXOAUTh ITYyTH OIPEIEICHHUS TOCTOBEPHOCTH
MIOJIy4YEeHHOU UHpOpMaLUU Ha OCHOBE UMEIOIINXC 3HaHUHN
Y JIOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYE€OHBIX 3a/laHUil HAyYHOTOMYJSPHYIO JIUTepaTypy
bu3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepHalbl, pecypchbl cetu HHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMKM U3 OJHOM 3HAKOBOH
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOT0 COJECpKaHUs, MyOIMYHO NPEICTaBISATh PE3yIbTaThl
IIPOEKTHOMN WU UCCIIEN0BATEIBCKON JeATEIbHOCTH,
IIPU OTOM TPaMOTHO HCIOJIb30BaTh HM3yYEHHBIN IOHATUWHBIN armapar M3y4aeMoro pasjela
(GU3UKH M COMPOBOXKIATh BBICTYIUIEHHE IpE3eHTAlUe ¢ y4€TOM OCOOCHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.



