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IHOACHUTEJIBHAS 3AIINCKA

IIporpamma no (u3uMke Ha ypoOBHE OCHOBHOIO 0OlIero oOpa3oBaHUS COCTABJICHA Ha
OCHOBE TTOJIOKEHUI 1 TpeOOBaHUHN K pe3yabTaTaM OCBOCHHS Ha YIIIyOJEHHOM ypOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, npexacraBieHHbIx B DPI'OC 00O, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeaMmera «Pu3nukay.

Conepxanue mporpaMMbl 1o (U3UKE HAIMPABICHO HA YIAOBJICTBOPEHHUE IMOBBIIICHHBIX
3alpocoB 00yYarOIIUXCsl, CTpEMSIUXCcsa K Oosee rIy0OKOMY OCBOCHUIO (DPU3NYECKUX 3HAHWUH, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOydarommxcs. B mporpamme mo
(GU3MKe YYUTBHIBAIOTCS BO3MOXHOCTH y4eOHOTO mpeamera B peanmsanuu TpedoBanuii GI'OC
OOO k nnaHupyeMbIM JMYHOCTHBIM M METAalpEIMETHBIM pe3ysibTaTaM OOydYeHHUs, a TaKkKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o011ero 0opa3oBaHus.

IIporpamma 1o ¢u3uKe ycTaHAaBIUBAET paclpesieleHne y4eOHOro Marepuana Mo rojiam
oOyueHus (Mo KiaccaM), MpejiaraeT IOCJIEeI0BaTEIbHOCTh M3YUYEHHsS] TEM, OCHOBAaHHYIO Ha
JIOTMKE Pa3BUTHS IPEIMETHOTO CO/IEPKAaHUs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENbI0 OKA3aHWS METOJUYECKOW MOMOIIU
YUHUTEIIO B CO3aHUU paboyeil mporpamMmsbl 110 y4eOHOMY ITpEeIMETY.

®usnKa SABISETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYUHBIX YI€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEcKUe 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NPEAOCTaBIsSeT Haubosiee siCHble 00pa3lbl NPUMEHEHHs Hay4dHOTO METo/a
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

OnHa U3 rnaBHBIX 3aja4 (u3nYeckoro oOpa3oBaHUs B CTPYKType 00Iero oopa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W HHTEpeca K HayKe Yy
oOyJaromuxcs.

Wzyuenne ¢u3nkn Ha yYrayOJI€HHOM YpOBHE MpEIIojaracT YBEPEHHOE BIIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

Hay4YHO OOBSICHSTH SIBJICHUS,

OLIEHUBATh U MOHMMATh OCOOEHHOCTH HAyYHOI'O MCCIIEIOBAHUS;

MHTEPIPETUPOBATh JTAaHHBIE U HCIIONb30BaTh HAYYHbIE JT0KA3aTEIbCTBA JUISl MOIYYECHHUS
BBIBOJIOB.

Henu m3ydenus (UMK Ha YpOBHE OCHOBHOIO OOIIEro oOpa3OBaHHUs OIpPEAETCHBbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepauuu, peaau3yrolmMX OCHOBHBIE 00I1€00pa3oBaTeIbHbIE IPOrPAMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [IK-4BH).

Lenu n3yyenus GU3MKU Ha yriayOaEéHHOM YpOBHE:

pa3BUTHE MHTEpeca M CTPEeMJIEHMs] OOy4arolMXcs K HaydHOMY H3YYEHHIO IPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTaBICHUH O HAYyYHOM METOJEe TMO3HaHHd U  (OPMUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuy U pyHIAMEHTABHBIX 3aKOHOB (PU3HKH;

(dbopMUpoBaHHE YMEHHM NMPUMEHATh (PU3NUYECKHE 3HAHUS U HAyYHBIE IOKA3aTeIbCTBA JIJIS
OOBSICHEHUS! OKPYXKAIOIIUX SIBICHU;

(dbopMupoBaHUE NPEACTABIECHUN O POl (U3MKU JJIS Pa3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;



pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cdepax Oyaymeld mnpodhecCuoHaTbHOMI
NESATETLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKAa K JallbHEWIIEMy OOY4YEeHHIO B 3TOM
HalpaBJICHUY;

(dbopMHpOBaHHE TOTOBHOCTH K JallbHEHIIEMY H3Y4YCHUIO (GU3MKKH Ha YriyOJIEHHOM
YpPOBHE B paMKaX COOTBETCTBYIOHIMX Mpoduieli OOy4eHUS Ha YpOBHE CPEIHEro OOIIero
oOpazoBaHwUs.

JlocTikeHne S3TUX IeJied MporpaMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a/1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOSHHH BEIIECTBA, MEXaHUYECKUX, TEIJIOBBIX,
AJIEKTPOMATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHH aHAJIM3UPOBAaTh M OOBACHATH (PU3MUECKUE SIBICHHS HAa OCHOBE
U3YYEHHBIX (PU3NYCCKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS] pAacCU€THBIX M KAYEeCTBEHHBIX 331a4, TPEOYIOUINX CO3IaHHS
U HCIIOJIb30BaHUS (PU3UYECKUX MOJIENICH, BKIIOYas TBOPUYCCKHE U MPAKTUKO-OPHCHTUPOBAHHBIC
3a]1a4u;

pa3BUTHE HMCCICIOBATEIBCKUX YMEHUI: HAOJIIOAATh SBICHHUS W H3MEPATh (U3NYCCKUE
BCJIMYMHBI, BBIBUTATh THUIOTE3BI U TpeIjiaraTth SKCIEPUMEHTAIBHBIC CIIOCOOBI MX IPOBEPKH,
IUIAHUPOBaTh W TPOBOJMTH OIBITHI, SKCIECPUMEHTAIbHBIC WCCICIOBAHUS, AaHAJIM3HUPOBATH
MOJTyYCHHBIC JTAHHBIC U JICIaTh BHIBOJIBI;

OCBOCHHE TNPUEMOB paboOThl ¢ WHpoOpManuedl (GU3MUECKOro COACpIKaHUs, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHUSAX (DHU3UKH, HHTEPIpPETAls H KPUTHUECKOE
OlICHUBaHKE UHPOPMALINY;

3HAKOMCTBO cO chepaMu poheCCUOHATBLHOM ACSITELHOCTH, CBA3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHSIX (PU3UUCCKON HAYKH.

Ha wu3yuenme ¢usuku (yrinyOn€HHBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus orBoauTcs 340 yacos: B 7 kimacce — 102 vaca (3 yaca B Heaeno), B 8 kimacce — 102
yaca (3 gaca B Hezien0), B 9 kiacce — 136 yacoB (4 yaca B HEJEINIO).

COAEP)XAHUE OBYYEHUSA

7 KJIACC

Pa3neu 1. ®Pusnka u e€ poib B NO3HAHMHN OKPY/KAIOLIEro MUpA.

®dusuka — HayKa 0 npupoe. SABieHuss Npuposl (3MEMEHTBI COAEPKAHUS, BKIIOYAIOIINE
MEXIIpeIMeTHbIe CBs3M). Dusznueckue sBIEHUS: MEXaHUYECKHE, TEIUIOBBIE, JJIEKTPUYECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuyuHbl. PazmepHocTh. Enmuuns! ¢usnueckux BenuuuH. M3mepenue
¢uznueckux BenuyMH. OTajoHbl. Pusznueckue npubopsl. llena nenenus. [lorpemHocTs
uzMepenuil. [IpaBuna OezomacHOro Tpyda npu paboTe ¢ J1a0OpaTOpPHBIM 00OPYIOBaHHEM.
MexnyHapoaHas cuctema enuHull. [lepeBoa BHecucTeMHBIX eMHUL B einHULbI CU.

Kak ¢usmka u npyrue ecTecTBeHHbIE HAYKH M3y4dalOT NpUpoAdy. EcTecTBeHHO-HAy4HBIN
METOJI TO3HaHWs: HaOJI0JeHHe, ITOCTAHOBKA HAy4YHOTO BOINPOCA, BBIIBM)KEHUE THIIOTE3,
HKCIEPUMEHT IO TPOBEpPKE THUMOTe3, OOBsACHEHHWE HalmogaemMoro spieHus. OnucaHue
(GUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

MexaHuueckue, TeTIoBble, JIEKTPUUECKUEe, MarHUTHBIE, CBETOBbBIE, 3BYKOBBIE SIBJICHUS.

dusnueckue MpuOOpPHl M MpOLEaAypa MPSMBIX W3MEPEHUH aHAJIOrOBBIM M LHU(POBHIM
npudopom.

Jlabopamopuvie pabomovl u onvimol.

Onpenenenre UeHBI JeNIeHUs MIKAIbl K3MEPUTEIBHOTO MpHoopa.

W3mepenune pacCTOSHU.

N3mepenne miomann u 006béMa. MeTos majieTku.

N3mepenne BpeMeHHU.



N3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJIbIX Ted. MeToa psioB.

[IpoBenenue wucciaenoBaHus MO NPOBEPKE TUIOTE3bl: JAIBHOCTh NOJETA IIApUKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeeHNsI O CTPOCHUM BellecTBA.

Crpoenue BemiecTBa: aTroMbl M MOJIEKYJbl, HMX pa3Mepbl M Macchl. OIBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHnne dvactuil BemiecTBa. CBS3b CKOPOCTH JBHMJKEHHSI YacTHUL[ C TeMIIEpaTypoil.
bpoynosckoe mBwxkenue. Juddysus. BzaumopeicTBue dYacTHIl BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, JKHUJAKOCTEHW M  TBEPABIX
(kpucTamnyeckux) Teia. B3auMOCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmtonenue sBrneHui, OOBACHSIOMUXCS MPUTSHKEHUEM WIM OTTAIKHBAHHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuuvie pabomot u onvimel.

Ornenka guaMerpa aroMa METO0OM PSIIOB (C UCIOJIb30BaHUEM (hoTorpaduii).

OnbIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

Pa3nen 3. /IBu:xeHne ¥ B3auMo/jieiicTBue TeJl.

Mexanunueckoe nBwxeHue. [yt u mepemenieHne. PaBHOMEPHOE M HEPAaBHOMEPHOE
nBuxkeHre. CBoOOIHOE MaJeHUE Kak MpUMEp HEPaBHOMEPHOro MABIKEHUS Tel. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JABUKCHUSL.

I'paduku 3aBHUCHMOCTEW BeIMUYWH, OMHMCHIBaIOIIUX ABMWkeHHe. OOume mnoHsTHs 00
OTHOCUTENIbHOCTH JBMXKEHMSI. CII0)KEHNE CKOPOCTEH JUIsl T€, ABUKYIIUXCS MTapaliIesIbHO.

SBnenue mHepuuu. 3aKOH WMHepUuU. B3auMmopeicTBue Ten Kak NPUYMHA H3MEHEHMS
CKOPOCTH JBWXEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEIbHOM JABUKEHUH.
[TnoTHOCTH BemiecTBa. CBSI3b MUIOTHOCTH C KOJIMUYECTBOM MOJIEKYJ B €IUHUIE 00hEMA BEIIEeCTBA.
Cwmecu u criaBbl. [ToBepXHOCTHAS U TMHEHHAS TIJIOTHOCTD.

Cuna kak XapakTepucTuka B3aumonenctBus Ten. Cunma ynpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBieHue TAroTeHus U cuia Tsbkectu. Cuna
TSXKECTU Ha JIpyrux 1iaHerax. Bec tena. HeBecomocth. CiioxkeHue Cuil, HalpaBJIEHHBIX IO
onHOI npsiMoil. PaBHozelcTBytomas cun. Cuna TpeHus. TpeHHe CKOJNbKEHUsI U TPEHUE MOKoS,
BsI3KO€ TpeHue. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBHKEHUS Tema.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHUS.

Habmtoienue sSiBJIeHUS] UHEPIIHH.

HabutoieHne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TET.

CroxeHue cuil, HallpaBJIEHHBIX IO OJJHON MPSIMOH.

Jlabopamopuvie pabomuvl u onvimol.

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHMs (IIApUKa B >KUJIKOCTH, MOIEITH
AIIEKTPUYIECKOTO aBTOMOOWJIS M TaK Janee).

Onpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka WM IIapuKa IO HAKJIOHHOMN
IJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPJIOTO TeNA.



OnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHHs (aedopMariiu) MNPYXKHHBI OT
MPUITOKEHHOMN CHJIBI.

OMBITHL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI JIABJICHUS
U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B.

Hasnenue. Cuna gaBnenus. CriocoObl yMEHbIICHUS U YBEJIMYEHUs JaBieHus. [laBienue
ra3a. 3aBHCHMOCTb JlaBJIeHUs raza oT o0béma u temmeparypsbl. [lepenaua naBneHust TBEPIBIMU
TeJaMHU, )KUJKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTnueckue MamivHsl.

3aBUCHUMOCTh JaBIICHUSI JKHJIKOCTH OT TJIYyOWHBI TMOTpYKEHUs. [ HapocTaTHuecKuit
napajgokc. Coobmaromuecs: cocyabl. ['napaBnnyeckue MexaHusMmbl. Vcronb30BaHHE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmocdepa 3emuin u armocdepHoe AaBieHue. [IpUuuHBI CylIecTBOBaHUS BO3AYIIHON
obomouku 3emmmn. Onbit Toppuyermmu. M3mepeHue atmocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleiicTBUe KUIOKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Tello. BpITankuaromas
(apxumenoBa) cuia. 3akoH Apxumena. YCJIOBHE BO3HUKHOBEHHS  BBITAJKHUBAIOLIEH
(apxumenioBoii) cuiibl, moarekanue. [lnaBanue ten. BozmyxomnnaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEpaTyphl.

Ilepenada naBineHUs )KUIKOCTBIO U Fa30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBus aTMOc(hepHOTO TaBICHHUS.

Cudon.

3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOMN B )KHUJIKOCTh YaCTH Tella U
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue 11aBaHMsS TeN: IUUIaBaHUE WM MOTPYXKEHHE TeI B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopuvie pabomsl u onsimol.

HccnenoBanmne 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYXKEHHON B KHUAKOCTH
YyacTH TeJna.

OnpeneneHre BBITAIKMBAIONIEH CHIIBI, JEWCTBYIOIIEW Ha TeNOo, NOTPYyKEHHOE B
YKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B XKUIAKOCTH,
OT Macchl Tena.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHUJIBI, JIEUCTBYIOIIECH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B MKUAKOCTh YaCTH TeJIa U OT IUIOTHOCTHU KHJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WJIM KOHCTPYMPOBAHHE JIOAKM U ONpEAcieHuEe €€
Ipy30I10ABEMHOCTH.

Pa3pea S. PaGora n MoIHOCTD. JHEpIrus.

Mexannueckass paboTa s CHJI, HAalpaBICHHBIX BJOJb JIMHUU IEpEMEIIEHUSs.
MomHoCTSb.

[IpocTeie MeXaHU3MBI: pbluar, BOpPOT, OJIOK, IOJIUCIACT, HAKJIOHHAs IUIOCKOCTb,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHOBecue poruara. [IpaBuno momenToB. [Ipumenenue
mpaBuja paBHOBecHs] phluara kK OJoKy. «3omotoe mpaBmwio» MexaHuku. KIIJI mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass s>Heprusi. KuHeTnueckas W mNoTeHIManbHas sHeprus. [IpeBpamnienue
OJIHOTO BHJIa MEXAHMYECKON PHEPTUU B JAPYroil. 3aKOH COXPAHEHMS U MPEBPALICHUSI YHEPTUU B
MeXaHHKE.

Jemoncmpayuu.



[IpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

HccenenoBanue ycioBuil paBHOBECHUS pblyara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3ydenne mpaBuiia peraara Jjis OJIBHKHOTO W HEMOIBHYKHOTO OJIOKOB.

Omnpenenenue KIT/I moaBmxHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenre padOThI CHIIBI YIIPYTOCTH MPU MOABEME IPY30B MPHU MOMOIIH MTOABHKHOTO
OJ0Ka.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTrUH.

8 KJIACC

Paznen 6. TerioBble siBJaeHNS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON TEOpPUH CTPOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU TEOPHH.

Monenu TBEpAOro, KHUAKOIO U ra3000pa3HOro cocTosiHUM BemlecTBa. Kpucramiueckue
u amopdHusbie Tena. ['paden — HOBBIIM MaTepual AJisi HOBBIX TEXHOJIOTUN. TeXHOMIOTUU MOMTy4eHUs
HCKYCCTBEHHBIX aiama30B. OObsSICHEHHE CBOWMCTB Ia30B, )KMJIKOCTEH U TBEPIBIX TEJ HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUUECKOW Teopuu. IloBepXHOCTHOE HaATsAKEHUE, CMAayUMBaHUE,
KallWUISIpHBIE sBJIEHUs. TemnoBoe pacllupeHHe U CKaThe. 3aBUCUMOCTb JaBJIEHUS Tas3a OT
00BEMa, TeMIeparypsl.

Temnepatypa. CBsi3p TeMmneparypbl CO CpeAHEW KHHETUYECKOW SHEprueil TEeIrioBOro
JBUKEHHUS yacTull. TemneparypHble LIKaJIbI.

Buytpennss sHeprusi. CrnocoObl M3MEHEHHUsI BHYTPEHHEH SHepruu: Teruionepenada u
coBepleHre padboTel. Buibl Terionepeaaun: TEmIONPOBOIHOCTh, KOHBEKIIHSI, U3lTyueHue. Buabl
TEIUIONEepelauy B IPUPOE U TeXHUKe. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KonnuectBo TemioTel. YaenpHas TEMIOEMKOCTb BelIecTBa. TerIooOMEH M TEIIoBOE
paBHoOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBneHue u oTBepIeBaHUE KPUCTAIIMYECKUX BEILIECTB. Y I€JIbHAS TEIJIOTA IUIABJICHHUS.
[TapooOpa3oBanne u  koHaeHcanusa. Mcmapenme.  Kumenume.  YnenpHas — TeruioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(EepHOro JIaBlEHUS.
HacpimenHsblil 1 HeHAChIEHHBIN Map. BiakHOCTh BO3AyXa.

DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.

[Mpunnuner pabotel TemioBbix aurareneid. KIIJ[ termmoBoro asuratens. TemoBbie
JIBUTATENH U 3alUTa OKpYyXarouiei cpeibl. TernnoBble MoTepu B TEMIOCETAX.

3aKOH COXpaHEHMS U MIPEBPALIECHUS SJHEPTUN B MEXAaHUYECKUX M TEIJIOBBIX MIPOIIECCaX.

Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

HaGmronenue sBieHHIT TOBEPXHOCTHOTO HATSHKEHUS, CMAUYMBAHUS U KalWJUISIPHBIX
SIBJICHUU.

Habutoienue TemnoBoro pacimvpeHus Ted.

W3meHneHue gaBieHus ra3a Mpyu U3MEHEHUU 00bhEMA U HATPEeBaHUU WIIH OXJIKICHUH.

[IpaBuna nu3mMepeHus TeMIepaTypsl.

Buasl Terionepenayun.

OxJax1eHre Ipy COBEpUIEHUH PabOThI.

HarpeBanue npu coBepiiieHH# padOThl BHEUTHUMH CHUJIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

Habmronenue kumeHusl.

Habutoienne nocrostHCTBa TEMIIEpaTyphbl IPHU IJIaBIECHUH.

Mogaenu TerIoBbIX ABUraTENEH.



Jlabopamopuvie pabomol u onvimol.

OnbIThl IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOW COJIM WIIM caxapa.

W3mepenue TtemmepaTypbl NP IMOMOINM KMIKOCTHOIO TEpMOMETpa M JaTdydKa
TEMIEPATYPHI.

OmnbIThl IO HAOIIOIEHUIO TEIIOBOIO PACHIMPEHMSI Fa30B, )KUKOCTEH U TBEPIBIX TEI.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJIEHUS BO3/lyXa OT ero o0bEMa U TeMIepaTypsbl.

[IpoBepka THIOTE3bl JUHEHWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

HaGnronenne uW3MeHEHHs] BHYTPEHHEH SHEPrHH Tejla B pe3yibTaTe TEIUIONepenayd U
pabOoThI BHELIHUX CHIL.

HccnenoBanue siBiieHus TEII000MEHA IPU CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

Omnpenenenne KOIMYECTBA TEIUIOTHI, MOJTYYEHHOIO BOAOH IIPU TEINIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIIHOCTH TEIUIOBBIX OTEPh (3akoH HeloToHA-PuxmMana).

Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTENILHOM BIaXXHOCTH BO3/yXa.

Onpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuszauus Ten. /IBa pona aJIeKTpUYECKUX 3apsanoB. B3aumoneicTBue 3apsyKEHHBIX
ten. 3akon Kynona.

Onexrpuueckoe none. Hanpssk€HHOCTH anekTpudeckoro nois. IlpuHnun cynepnosunuu
AIIEKTPUYECKHUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIN JJeKTpUuYecKuil 3apsan. CrpoeHue
atoma. [IpoBOJHUKHM, NUANEKTPUKH U IOJIYIPOBOJHUKHU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsza.

DNEeKTpUYECKUH TOK. YCIIOBUS CYILIECTBOBAHHUS JJIEKTPUYECKOro ToKa. McTouHMKH
HOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U razax.

Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUYECKOE HAIpsDKEHHE. AMIEpMETp U
BOJIBTMETP B LIENU MTOCTOSSTHHOTO TOKa. CONpOTHBIIECHUE MPOBOIHUKA. Y IEIbHOE CONPOTUBIICHUE
BeniecTBa. 3akoH Oma g ywactka nenu. [locnenoBarenpHoe M NapalljIelIbHOE COEIUHEHUE
npoBogHukoB. DJIC B menu mocTtossHHOTO Toka. 3akoH Owma s monHo#M menw. [lpaBumia
Kupxroga. Pacuér npocThix anekTprudeckux nemneil. HennueitHbie sneMeHTHI.

Pabota u MOIIHOCTD 37EKTpUUECKOT0 ToKa. 3aKkoH Jxoynsg-Jlenna. Dnekrpudyeckue Henu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocTostHHBIE MarHWTHL. B3anMOJEHCTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
MarnauTtHoe none 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarauTHoe nosie
anekTpudeckoro Toka. OmbiT Ammnepa. IlpuMeHeHue aeKTpoMarHuToB B TeXHHKe. JleficTBue
MarHMTHOTO IOJISI Ha IPOBOAHMK ¢ TOKOM. Cuia AMiiepa M OIpeENecHHE €€ HaIlpaBIICHUS.
ONeKTpoJBUTaTeNb IMOCTOSHHOTO TOKa. Vcmosb30BaHUE BJIEKTPOABUTATENEH B TEXHHUYECKHX
YCTpOICTBaxX U HAa TPAHCIIOPTE.

Onbrtel - @apaned. SIBineHue dneKTpoMarHUTHOW uMHAyKuuu. IIpaBuno  Jlenma.
OnextporeHeparop. CrocoObl MOMYyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX MCTOYHUKAX DHEPIHMU. DKOJOTUYECKHE MPOOJIeMbl 3HEPreTUKkH. TorunBHbBIE
AJIEMEHTBHI U HJIEKTPOMOOHIIH.

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.

YCTpOoUCTBO U IEHCTBUE IIEKTPOCKOIIA.



DneKTpocTaTU4ecKas MHIYKIHUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

MonenupoBaHue CHJIOBBIX JIMHUN OJCKTPUUYECKOTO TOJII C TOMOMIBIO OyMa)KHBIX
CYyJITaHOB.

[IpOBOIHUKY U TUBIEKTPUKH.

HcToyHnKH MOCTOSIHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B )KUJIKOCTH.

["a3oBbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpUuyecKoro HanpsKEHUs BOJIBTMETPOM.

Peocrar u marazuH conpoTUBIICHUN.

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH PA3EJICHHS MOJOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarnuTtHoe noje Toka. IJIeKTPOMarHur.

JleficTBrE€ MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM.

DNeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DNEeKTPOTeHEePaATOP MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

OnBITHI 10 HAOTIOCHUIO SJIEKTPU3AIUH TEJl TIPU CONPUKOCHOBCHHUH U WHIYKIIHCH.

HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKYU U IUSJIEKTPUKH.

COopka u uCnbITaHUE IEKTPUUECKOMN MU MTOCTOSTHHOTO TOKA.

HccnepoBanue 3aBUCMMOCTH CUJIBI  TOKAa, NPOTEKAIOUIETO 4Yepe3 pe3ucTop, OT
HaIPsKEHUS HAa PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThL, JEMOHCTPUPYIOLIKE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONTPOTUBIICHHS TPOBOIHUKA
OT €r0 JJIMHBI, IUIOIIA/IA TONIEPEUHOT0 CEYCHUS U MaTepHalia.

Ornpenenenre yaeabHOro CONPOTHUBIICHUS IPOBOIHMKA.

[TpoBepka mpaBmiia CIOKEHUS HAIPSIKEHUN MPU TOCIETOBATEIIHHOM COSIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuia Ajsi CUITbI TOKA MPU MAPATIICTIBHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenne 3/1C n BHyTpEHHETO CONPOTUBIICHHSI HCTOYHUKA TOKA.

[Iposepka nmpasui Kupxrodga.

[IpoBepxka BbImosHEHUs 3ak0HAa OMa JUIsl MOJTHOM LIeTH.

N3yuenne BOJIBTAMIEPHBIX  XApPAKTEPUCTHUK  HEIMHEHHBIX  DJIEMEHTOB  (JIAMIIbI
HaKaJMBaHUS WM TOTYITPOBOJHUKOBOTO TMO/IA).

Ompenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OrnpesneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

Onpenenenue KII/] narpeBatens.

HccnegoBanne MarHUTHOTO B3aMMOJICHCTBHS IOCTOSIHHBIX MArHUTOB.

N3yuenne MarHUTHOTO TOJS TOCTOSHHBIX MArHUTOB TMPU HX OOBEIUHCHHH U
pa3JieJICHUN.

HccnenoBanue nericTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJIEUCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI M HalpaBJeHWs TOKAa B KaTYIIKE W OT HAIW4YUS (OTCYTCTBHUSA) CEpIACYHHKA B
KaTylIKe.

N3yuenne neiicTBUS MArHUTHOTO TIOJISI HA MIPOBOJAHUK C TOKOM.

KoncTpynpoBanue u usyueHue paboThl AIEKTPOABUTATEINSL.

N3amepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAaHOBKH.



OneITel 11O HUCCICIOBAaHHUIO SABJICHUA 3H€KTp0MaFHHTHOﬁ WHAYKIOHUU: HCCIICAOBAHUC
W3MEHEHMI 3HAYCHMS U HaIlpaBJICHHUA HHAYKIIHOHHOT'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe aBuxeHue. MarepuanbHas Touka. CrocoObl ONMUCAHUS MEXaHHYECKOTO
JBIDKCHUS: TaOJMYHBIN, Tpaduueckuii, aHamutudeckuid. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUXKEHHUS.

BekTopHble BeNMUYMHBI, ONEpalMyd C BEKTOpaMH, MPOEKUHUH BeKTopa. Panmyc-BekTop
MaTepUAIbHON TOYKH, NIEPEMEILICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JIBUKEHHE.
HepaBHomepHOe mnpsmoinuHeHoe nBukeHue. CpelHsss M MIHOBEHHash CKOpPOCThb Tella IpuU
HEPaBHOMEPHOM JIBH>KCHHH.

Yckopenue. PaBHOyckOpeHHOE TpPSMOJIMHEHHOE [BUXKEHHUE. YCKOpEHHE CBOOOIHOIO
nageHus. Onertel [Nanunest.

I'padmueckas uHTEpHpeTals YCKOPEHHs, CKOPOCTH, MPOMJIEHHOr0 MyTH U
MepEMEIICHUS JJI MPSIMOTUHEHHOTO ABUKCHUSI.

JIBu>keHue Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU3OHTY.

JIBr>keHue 10 OKPYKHOCTH. JIMHEHHAst CKOPOCTh, YrioBas CKOPOCThb, IEPUOJ] U HYACTOTA
oOpallleHusi MPU PaBHOMEPHOM JIBIXKEHUH MO OKPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JIBUKEHUHU 110 OKPYKHOCTH.

BexkTop cunbl. PaBHO€ElCTBYIOIIAS CHIA.

IIepBb1it 3akoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. Ilpunaimn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHiia TPEHUS CKOJIBXEHUS, CHJIa TPEHUS
noKosi, Ipyrue Buasl Tpenus. Kosddunuent tpenus.

JIBH>KEHUME TEJ 1O OKPYKHOCTH MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymim u noabEéMHas cuia Kpbuia. COBpeMEHHbIE JIE€TaTelIbHbIE alllapaThl, Cyaa
Ha TOJBOAHBIX KPBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[BHkeHHMe moe3ja Ha
MarHuTHOM MOJYILIKE.

Cuma TSOKECTM W 3aKOH  BCEMHUPHOTO  TATOTEHUsA. J[BMKEHHME Tel  BOKPYT
IpaBUTALMOHHOTO IIeHTpa (B ToM uucie TuianeT Bokpyr Comnna). IlepBas kocMudeckas
cKopocTb. HeBecoMOCTh 1 neperpysKku.

PaBHOBecue MartepuanbHOM TOuku. AOGcomoTHO TBEpAOe Teno. PaBHOBecue TBEPHOroO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsec Tena. M3menenune wummynbsca. KMmynec cuiabl. YOopyroe W HEYIpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PeakTUBHOE BUKEHHUE.

Mexanuueckasi pabota U MOIIHOCTh. PaGota cui TspkecTd, ynpyroctH, TpeHus. CBsi3b
sHeprun U padothl. [loTeHimanpHas >HEpPrus Tena, MOJHSATOTO HAaJl TOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPTruu. 3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHUYECKOM YPHEPTUH.

Jemoncmpayuu.

Hal6mronenne MexaHu4ecKOro JBMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

CpaBHeHME NyTed U TPACKTOPUN IBUIKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEII OTCUETA.

N3mepenne ckopoCcTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

Habmroienne ABMKEHUS Tela M0 OKPY>KHOCTH.

HaGmronenne MexaHWYeCKUX SIBJICHUH, MPOUCXOANINX B CHCTeMe oTcuéTa «Temexkar
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCHTEIHHO KaOuHeTa PU3UKH.

HaGmronenne paBHOBecuss Ten, CBOOOAHOTO TAaaACHHS, KOJI€OaHUS MasSTHHUKA B
MHEPLHUATbHBIX CUCTEMAX KaK IMOJATBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.



3aBUCUMOCTb YCKOPEHUS TEJIa OT €r0 MAacChl U IEHCTBYIOIIEH HA HETO CUJIBL.

Hab6mronenue paBeHCTBa CHJT TP B3aUMOJICHCTBUN TEJI.

N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

[lepenaua nmmynbca Ipu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBanus S3HEPTUH MPH B3aUMOACHCTBHH Tell.

CoxpaHeHne UMITyJIbca IPH a0COTIOTHO HEYIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHne UMITyJIbca IIPU YIPYTOM B3aUMO/IEHCTBUU.

Habmtoienue peakTMBHOTO ABMYKECHHUS.

CoxpaHeHue SHepPruy Ipu CBOOOIHOM T/ ICHUU.

CoxpaHeHue 3Hepru Ipy JIBHKEHHUH TeJla 01 J€HCTBUEM MIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHctpynpoBanue Tpakra Juisi pasroHa M JajJbHEWIIEro PaBHOMEPHOIO JIBUIKEHHS
HIapUKA WIH TEIEKKH.

Omnpenenenue cpeiaHel CKOPOCTH CKOJIBKEHHS Opycka WM JBW)KCHHS IapHKa I10
HAKJIOHHOM INIOCKOCTH.

OnpeneneHne YCKOPEHHsI Tejaa IPU PAaBHOYCKOPEHHOM JBHKEHHHU I0 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM IBMKEHHH 0e€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIK MPU PABHOYCKOPEHHOM ABM)KEHHUU 0€3 HA4albHOW CKOPOCTH
IyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO BpEMEHA OJINHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOIICHHOTO MOJI YIJIOM K TOPHU30HTY.

HccnenoBanne 3aBUCUMOCTH CUJIBl TPEHHUS CKOJBXKEHHUS OT CHJIbBI HOPMaJbHOI'O
JIaBJICHUSI.

Onpenenenne KodhUITUEHTA TPSHUS CKOJIBKCHHSL.

Ornpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI YIIPYTOCTH, BO3SHHUKAIOUIEH B MPY)XHMHE, OT CTENEHU
nedopMaluu Npy>KUHBI.

Onpenenenve paOOThl CUJIBI TPEHHUS IPU PABHOMEPHOM JBI)KEHHUU Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue paboOThl CWIIBI YOPYTOCTH MpH MOABEME TIpy3a C HCHOJIB30BAHHEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

Pa3nen 9. Mexannueckue Kos1ie0aHusI M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIl: MEpHOA, 4acToTa,
amruintynaa. ['apmonnueckue koneOaHus. 3aryxarolue KosuebaHus. BeiHyX1eHHbIE KOJeOaHusl.
Pe3onanc.

Matemaruueckuil U Npy>KMHHBIN MasTHUKH. [IpeBpaliieHne sneprun npu KojaedaTenbHOM
JBUKCHHH.

Mexannueckue BosiHbI. [IpojonpHble UM monepeuHble BONHBI. CBOICTBA MEXaHMYECKHX
BOJIH: HUHTepdepeHIMs U audpakuus. JIuMHa BOJHBI U CKOPOCTh €€ pPacIpOCTpaHEHHUS.
MexaHnuyeckne BOJIHBI B TBEPIOM Tel€, CEUCMUYECKUE BOJIHBI.

3Byk. PacnipocTtpanenue u oTpaxeHnue 3Byka. [ poMKOCTb 3ByKa U BeIcOTa TOHA. Pe3oHaHc
B akyctuke. WH¢pa3zByk u ynbTpa3Byk. lcmonb3oBaHue yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSX.

Hemoncmpayuu.

Habmtonenue xonebaHuil Tes Mo 1EHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHU U pe30HaHca.

PacmipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtonenue narepdepeHunu 1 Jupakiui BOJIH Ha IOBEPXHOCTH BOJIBI.

Habintoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI pE30HAHC.



Jlabopamopuvie pabomol u onvimol.

OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
OmnpeneneHre 9acToThl U Mepro/ia KOJIeOaHUH MPYKUHHOTO MAasITHUKA.

HccnenoBanue 3aBUCUMOCTH TEPHOA KOJIeOaHHid TPy3a Ha HUTHU OT JUTMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIEpUOAa KOJICOAHWN MPYKUHHOTO MAasTHUKAa OT MAacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH Iepro/ia KoJieOaHHii Ipy3a, MOJIBEIICHHOTO K JICHTE, OT MaCChl

rpysa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb IEPUO/AA KOJEOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Pasznes 10. Di1eKTpOMAarHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DONEeKTPOMarHuTHOE I0JI€. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIKkasia 351eKTpOMarauTHBIX BOJIH. VCronb30BaHNEe 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBsa3u. Paguonoxanus. KocMuueckas cBsi3b.

OnekrpomMaruuTHas mnpupoja ceera. CkopocTh cBeTa. BonHOBBIE CBOIMCTBa CBeTa:
uHTEephepeHIHs U AU(PAKIIHSL.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Nutepdhepennus u qudpakius ceera.

Jlabopamopuvie pabomol u onvimol.

W3ydeHnue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesedoHa.

[TpoBeeHne ONBITOB MO HAOMIOACHUIO UHTEPPEPEHIINN U TU(DPAKIINN CBETA.

Pasznea 11. CBeToBbIe IBJICHHUS.

JlydyeBas moneiib CBETa U reoMeTpudeckas ontuka. Mcrounuku cseta. [IpsmonuHeitHoe
pacupoctpaneHue cBera. 3atmeHuss Connuna u Jlywel. Otpakenue cBera. Ilmockoe 3epkaio.
3akoH oTpaxeHus cBeta. [loctpoenne n3o0paxeHnit, chopMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonp30BaHre IOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX, OIITOBOJIOKOHHAS! CBSI3b.

Jlunza, xon nydedd B nuH3ze. Popmyrna TOHKOW nuH3bL. [locTpoeHue u300pakeHUH,
c(OpMUPOBAHHBIX TOHKOM JHH30M. Omnrtuueckas cucrema ¢oToamnmnapara, MHUKpOCKONa |
Teneckona. I'na3, kak ontuyeckas cuctema. biim3opykocTs U 1aabHO30PKOCTb.

Paznoxenne Oemoro cera B crnekTp. OmnbiTel HploToHa. CriodkeHHE CHEKTPabHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHEITHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonmyyenne n300pa’keHHii B INIOCKOM 3€pKalie.

[Ipenomienne cpera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparouiei JuH3e.

X0 nydel B pacCEeUBaroLIeH JINH3E.

[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[Tpunmn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.

Monens rnasa.

Paznoxenue 6em0ro cBeTa B CIEKTP.

[Tonyuenue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomovl u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJia OTPaXKEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.

W3yuenue cBOCTB N300paKeHHsI B TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIIEHUS OT yrja MaJeHUs CBETOBOIO Jyda Ha
IPaHULIE «BO3LYX—CTEKIIO».



[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne POKYyCHOTO PACCTOSIHUS M ONITHUECKOM CHUITBI COOMPATOIICH JIMH3BI.

OmnBITH IO PA3NIOKEHHUIO OEIOTO CBETA B CHEKTP.

OnpIThl 1O BOCHPHUATHIO IBETAa MPEAMETOB MpPH HMX HAOMIOACHUU Yepe3 IBETOBBIC
GUIBTPHL

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnbiTel Pezepdopna u mianerapuast moaesb aroma. Mogens aroma bopa. Mcnyckanue u
norjouieHre ceera atoMoM. KBauTsl. JIunelyarsie CieKTpHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyxnonnas wmopgens atomHoro siapa. M3oronsl. PamnoaktuBHble mnpeBpamieHus. [lepuon
noJiypacrnana aroMHbIX sfep. JleMcTBHE PaiMOaKTUBHBIX H3JIyYCHHMM HA JKUBBIE OpPraHU3MBI.
3amuTa OT paJuoaKTUBHOTO U3JIy4EHUSI.

SnepHble peakuu. 3aKOHbBI COXPAHEHUS 3aps,I0BOTO U MacCOBOI'0 YHUCEI. DHEPIHs CBA3U
aToMHbIX sifep. CBs3p Macchl U sHepruu. Peakumu cunHte3a W AeneHust sjep. Mcrounuku
sHeprun ConHma © 3BE3A. SlaepHas dSHepreTuka. DKOJIOTUYECKUE MPOOJIIEMBI SIEPHOMN
SHEPreTHKHU.

Jemoncmpayuu.

CrieKkTphl U3ITy4eHUS U MOTIOIIECHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CrekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuusie pabomot u onvimel.

HabnroneHnne CrijionIHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanme TpeKoB: H3MEPEHHE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (MO
¢dororpadusm).

N3mepenue paaroakTuBHOTO (oHA.

IToBTOpHTE/ILHO-000011IAKOIIIUIT MOLYJIb.

[ToBTOpUTENBbHO-0000IIAOIIMKA  MOAYJAb MpEAHA3HAuYeH JJs CHUCTEMaTH3aluu U
0000111eHIS TPEIMETHOTO CO/IEP KaHMSI U OIbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MIPU U3yYEHU U
BCEro Kypca (u3MKM yriyOJ€HHOTO YpPOBHS, a TakkKe JUIsl MOATOTOBKM K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMEeHY 110 (PU3HKE.

B mnpomecce u3yueHHs IAaHHOIO MOZIYJS PEATU3YIOTCS W IOJIYYarOT JajbHEIee
pa3BuTHE yueOHbIE NEHCTBUS, 00ECIeUNBAIOIINE JOCTHKEHUE IPEIMETHBIX U METAINpEIMETHBIX
pe3yabTaToB 00y4eHus, (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: OOBSICHEHUE U
OIMCAaHUE SIBJICHUN Ha OCHOBE NPUMEHEHUs (PU3NUYECKUX 3HAHUM, HCCIe0BaTeNbCKUE JEHCTBUS
(BBLABMIKEHHME TMIIOTE3, OCTAHOBKA IEJIM M IUIAHUPOBAHHE HCCIEIOBaHMsS, aHAJIU3 JIaHHBIX U
MOJIy4YE€HUE BBIBOJIOB).

[IpennoururenbHO  (OpMON OCBOSHMSI MOIYNS SIBISIETCS MPAKTHKYM, HporpaMma
KOTOPOTO BKJIFOYAET:

peleHre 3a/1a4, OTHOCSIIUXCS K PAa3IMYHbIM pasjesiaM U TeMaM Kypca (pU3HKH, B TOM
YHClie 3a]1a4, UHTETPUPYIOLINX COJIEpPKaHUE Pa3HbIX Pa3/IeNioB;

BBINOJIHEHUE JTAOOPATOPHBIX pabOT M ONBITOB (BKIIIOYast pabOTHI M OIBITHI U3 MEPEUHEH K
pazzenaM Kypca) B YCIOBHUSX CaMOCTOSTEIbHOIO IJIAHUPOBAHUS MPOBENEHUS HCCIEAOBaHUSA,
BbIOOpa 1 000CHOBaHMS METOA U3MEPEHUs BEIMUMH, COOPKU IKCIIEPUMEHTAIbHOM YCTaHOBKH;

BBITIOJTHEHUE MPOOJIEMHBIX 3a/laHui MPAaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa (3aJaHus
II0 E€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUil C MEXIPEAMETHBIM
coJiep:KaHuEeM;

paboTy Haja TpPYNNOBBIMH WM HMHIUBUAYAJbHBIMH MPOCKTaMM, CBS3aHHBIMU C
coJiepaHueM Kypca QU3UKH.



W3yuenne moBTOPUTENBHO-0000IIAIOIIEro MOAYIISI MOKET 3aKaHUYMBATHCSI IPOBEICHUEM
JIUAarHOCTHYECKOM paboThl 3a Kypc (M3UKH YIIyOJEHHOTO YpPOBHS, BKIIIOYAIOIICH 3adaHUs
pa3Horo YpoBHA CJIOXHOCTH. Pe3y.]'IBTaTbI BBITIOJIHCHU S HHaFHOCTquCKOﬁ pa6OTBI MOTr'yT
MOKa3bIBaTh CTEIIEHb TOTOBHOCTH OOYYAIOMIMXCSI K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY I10
¢u3uke, a TaKXKe CBUACTEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUM

N3yyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00Imiero oOpa3oBaHHs HaIlpaBJI€HO Ha
JOCTIIKEHUE THIYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare wusydenuss (U3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Y

oOy4aroierocst A0KHbBI ObITh C(hOPMHUPOBAHBI CIEAYIOIINE THUYHOCTHBIE PE3YNbTAThl B YACTH:
. I)nampuomuueckozo éocnumanus:

MPOSIBIIEHUE UHTEpEeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pu3nueckoi
HAYKH;

[IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

. 2)epascoanckozo u 0yxo8HO-HpAGCHMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJEHUH OOIIECTBEHHO 3HAUMMBIX U STHYECKHUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM IPUMEHEHHUEM JTOCTHKCHHUN (DHU3HKWY;

OCO3HaHHE BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

. 3)acmemuyecKo2o 60CNUMAHUA:

BOCHPUATHE ICTETUUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4)uyennocmu HayuHO20 NOZHAHUA:

OCO3HaHUE MEHHOCTU (PU3MYECKON HAayKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIISIIOLIEN KYIbTYpPHI;

OpUEHTAIIMSI B JIEITEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEACTABJICHHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPO/IbI;

pa3BUTHE HAYYHOM JIFOOO3HATEIHPHOCTH, MHTEPECA K UCCIIEI0BATEIHCKON e TEIbHOCTH;

. 5)popmuposanus Kynomypel 300po6va u IMOUUOHATLHO2O
onazononyuusn:

OCO3HaHWE IIEHHOCTH 0€30MacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, B&XKHOCTH MPaBUII O€30ITaCHOTO TTOBEACHUS HA TPAHCIIOPTE, HA TOPOrax, C MIEKTPHUIECKUM
U TETUIOBBIM 000PYZOBaHUEM B JOMAIIHHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA pedJIeKCUM, TPU3HAHKE CBOETO TMpaBa Ha OMIMOKY U TaKOTO
K€ TIpaBa y Ipyroro 4eioBeKa;

. 6)mpyooeozo éocnumanusn:

aKTUBHOE y4acTHE B PEIICHUH MPAaKTHUECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTebHOM
OpraHu3aIy, TOpoJa, Kpasi) TEXHOJIOTHIECKON M COIMATBLHON HANPaBICHHOCTH, TPEOYIOMUX B
TOM 4uCle U GU3NUECKUX 3HAHHIA,

WHTEPEC K MPAKTUUECKOMY U3YICHHIO TPOPECCU, CBA3aHHBIX C (PU3UKOM;

. 7)IK0J102U4eCK020 60CRUMAHUA:

OpUEHTAlMsI Ha TpUMEHEHHWe (PU3WYECKMX 3HAHWUW IS pEIIeHHs 3a7ad B 00JIacTH
OKpY’KaloIllel cpeibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOJKHBIX IMOCJIEACTBUU A
OKpYKaloIleu Cpeibl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MMyTel X pelIeHHS;



. 8)aoanmauyuu K uzMEHAINOUWUMCA YCLOGUAM COUUANILHOU U NPUPOOHOUL

cpeowl:

MOTPEOHOCTh BO B3aWMOJACWCTBHHM TPU BBHITIOJHCHWH WCCICAOBAHUNH W TPOSKTOB
(bU3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUIECKYIO ACSITeIbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, YMEHUH (HOPMYJIUPOBATH MJICH, TTOHSITHS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBJICHHUSIX;

OCO3HaHHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIACTH (DU3UKH;

TUTAHHPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NYCCKUX 3HAHUN;

CTpPEMJICHHE aHAJM3MPOBaTh W BBIABIATH B3aWMOCBS3M IPHPOJBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHHMIA,

OIICHKA CBOMX JCHCTBHMI C Y4ETOM BIIMSHHUS Ha OKPYXKAIOMIYIO CPEay, BO3MOMKHBIX
r100aIbHBIX HOCIEACTBHH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynaprare ocBOoeHHMsS MporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus JOJKHBI ObITh C(POPMHUPOBAHBI MeTaNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOLINE
[IO3HABATEJIbHBIE YHUBEpCAJIbHbIE Yy4YeOHbIE MAEMCTBHS, KOMMYHUKAaTUBHBIE YHUBEpCAJbHBIE
yueOHble IeMCTBUS, pEryJIATUBHBIE YHUBEPCAIbHbIE yueOHbIE 1eiCTBUS.

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

BBUSIBJIAITh U XapaKkTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU OOBEKTOB (SIBICHMIA),
KJIaccu(UIIUpPOBaTh UX;

BBISIBJIATh 3aKOHOMEPHOCTH U INPOTUBOpEUUS B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJIAT TIPUUMHHO-CJICICTBEHHBIE CBSA3M IpPU M3Y4YEHUH (PU3MUECKUX SBICHUH U
IPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JITyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3AaUMOCBSA3IX (PU3NUECKUX BEIUYHH;

CaMOCTOSITENILHO BBIOMpPATh croco0 pelieHus: yueOHol Qu3ndeckol 3a1auu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOP Hambolsiee MOAXOJIAIIEro C y4ETOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue A1eHCTBHA:

MCTIOJIH30BATh BOMIPOCHI KaK MCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUecKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UUECKOTO SIBICHUS;

OLIEHUBAaTh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh WH(OpPMAIMIO, MOJIYYEHHYIO B XOe
UCCIICIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSITENILHO (POpMyITMpPOBaTH 0OOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, OTIBITA, UCCIICTOBAHMS,

IIPOrHO3UPOBATh BO3MOYKHOE JalibHEIIee pa3BUTHE (U3MUECKUX IPOLECCOB, a TaKXKe
BBIJIBUTATH TIPEATIONIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpocChl TP TOWUCKE U OTOOpe
UH(OPMALIMY WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (pnu3ndecKoi 3a1a4u;

aHAJM3UPOBaTh, CHCTEMATH3MPOBATH M HWHTEPIPETHPOBATH HMH(DOPMAIUIO pa3THIHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

OLIEHUBATh HAIE&KHOCTh MHMOPMAIMH TI0 KPUTEPHSIM, MPEII0OKECHHBIM YYHUTEIEM HWITH
c(OpMYITHPOBAHHBIM CAMOCTOSITENIBHO;



CaMOCTOSITENILHO BBIOMpATh ONTHUMAIbHYIO (OpMY TMpeacTaBIeHUs HHPOpPMALUU |
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpaduKon u
X KOMOWHAIUSMU.

KoMMyHHUKaTHBHbIE YHHBepcalbHble y4eOHbIe JelicTBHA:

B XO/ie OOCYKZEHHS Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpPaTOPHBIX padboT
IPOCKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI W BBICKAa3bIBaTh WJICH,
HalleJIeHHBIE Ha PELICHUE 3aa4l U MOIepKaHue O1aroKenaTeIbHOCTH OOIeHNS;

COINOCTABJIATh CBOM CYXKJIEHUS C CYXKACHUSMH JAPYrUX YYaCTHHKOB JIMAJIOTa,
OOHApYKMBATh PA3JIMUUE U CXOACTBO MO3ZUIIHIA;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyONMYHO  TPEACTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

MOHUMATh U MCHOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ MHIUBHIYaIbHOM PabOTHI MpH
peLIeHNH KOHKPETHON (PU3UIECKOM POoOIeMBbI;

OPUHUMATh [EIM COBMECTHOW JESTeNbHOCTH, OPTaHW30BBIBaTh JEHCTBUS 1O €&
JOCTHXKEHUIO: PACHPEAEIATh POJIN, OOCYKIAaTh MPOIECCH U Pe3yIbTaThl COBMECTHON PabOTHI,
00001aTh MHEHUS HECKOJIBKHX JIFO/ICH;

BBITIOJIHATh CBOKO YacTh pPaOOTHI, JOCTHTras KAa4eCTBEHHOTO pE3yJbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpPMyTHPOBAHHBIM yYaCTHUKAMU B3aMOJICHCTBUSL.

PeryisiTuBHbIE YHHBepPcaJbHbIE yUeOHbIe JieiicTBUS

Camoopranuzanmusi:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX M Y4€OHBIX CUTYalMsIX, TPEOYIOIIMX JJIsl PEIICHUs
bu3nyeCKuX 3HAHMI;

OPUEHTHPOBATHCS B PA3NUYHBIX MOJAXOAAX MPHHATHS pEUIeHUH (MHIUBUIYyaIbHOE,
NPUHATHE PEIICHHS B TPYIITE, IPUHATHE PEIICHUI TPYIIIOii);

CaMOCTOSITENIFHO COCTABJISITh aNTOPUTM pelleHus (U3MYecKod 3amaud WM IUIaH
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI peIICHHI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallU U IpeJylaraTh IJiaH €€ N3MEHEHNUS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEAOCTHKEHUS) PE3yNbTaTOB JIEATEIbHOCTH, /1aBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATENBLHOCTh (B TOM YHCIE B XOJ| BBIIOJIHEHUS (PU3MUECKOTO
HCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILUXCS CUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3Y/bTAaTa UEJIU U YCIOBUIM.

CTaBUThH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa MM JUCKYCCHM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

NpU3HABAaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHUH (QU3MUECKUX 3a7ady WId B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MPaBo JPYToro.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOSHHUSI OCHOBHOM 00pa3oBaTenbHOM MporpaMMbl OCHOBHOTO
oOuiero oOpa3zoBaHusi ¢ ydyeroM oOumx TpedoBanuii Cranmapra U cHnelUpUKA H3y4aeMbIX
y4eOHBIX TNPEIMETOB JOJKHBI OOecreurBaTh YCHEIIHOe OOydeHHEe Ha CIEAYIOUIeM YpPOBHE
o01rero oopa3oBaHUsI.



3a Tpu roga 0o0y4eHHs JOHKHO OBITh 00ECIIeYeHO:

(dhopMHUpOBaHKME MPEICTABICHUNA O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBIICHUM
npupobl, 00 OOBEKTUBHOCTH HAyYyHOTO 3HAHHS, O CHCTEMOOOpasyromed poiu (HU3HKU IS
pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTMIi; HAYYHOTO MHUPOBO33PEHHUS KaK
pe3ysbTaTa U3y4eHUs: OCHOB CTPOSHHS MaTepuH M (hyHIAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dbopMUpOBaHNE TMEPBOHAYAIBHBIX MPEACTABICHUI O (PU3MYECKON CYIIHOCTU SBIICHUMN
npupoabl (MEXaHMYECKUX, TEIUIOBBIX, DJIEKTPOMATHUTHBIX W KBAaHTOBBIX), BHJAX MaTepUU
(BelecTBO M MOJIe), JABIKEHUU KaK CIOCOOe CYIIECTBOBAHMS MaTepUHU; YCBOCHHE OCHOBHBIX
uaed MEXaHWKH, AaTOMHO-MOJICKYJISIPHOTO YYEHHS O CTPOCHHHM BEIIECTBAa, HIIEMEHTOB
JNEKTPOAVMHAMUKN W  KBaHTOBOM  (U3MKH; OBJaJieHWE TMOHATHUHHBIM  ammapartoM U
CHUMBOJIMYECKUM S3BIKOM (PHU3HKH;

MpUOOpEeTeHUEe OMbITa NPUMEHEHHS HAy4YHBIX METOJOB IO3HAHUS, HAOIIOACHUS
¢u3nUecKux SBICHHUN, MPOBEACHHUS OIBITOB, NMPOCTHIX SKCIHEPUMEHTAJIBHBIX HCCIIEIOBAHUH,
OpsIMBIX M KOCBEHHBIX HW3MEPEHHl C HCIOJIb30BAaHMEM AaHAJOTOBBIX U LU(PPOBBIX
HU3MEPUTENIbHBIX TPHOOPOB; TOHUMAaHNE HEM30ESKHOCTH MOTPEIIHOCTEH TFOOBIX H3MEPEHUN;

MOHUMaHKe (HU3HMYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS (pabOThl) MAIIMH U MEXaHU3MOB,
CPEACTB TEPEIBIKEHUS M CBS3HM, OBITOBBIX NPUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB, BIUSHUSA UX HA OKPYKAIOLIYIO CPEy; OCO3HAHHE BO3MOXHBIX MPUYMH TEXHOTEHHBIX
M 9KOJIOTMYECKHX KaTacTpod;

OBJIaJICHHE OCHOBaMH O€30I1aCHOTO HCIOJb30BAHHUS E€CTECTBEHHBIX U HCKYCCTBEHHBIX
AIIEKTPUYECKUX M MATHUTHBIX IOJICH, JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
MCKYCCTBEHHBIX HMOHHU3UPYIOLIUX H3IIyYeHUH BO H30ekaHUE HMX BPEIHOTO BO3JIEHCTBUS Ha
OKPY’KaIONIYIO Cpely M OpPTaHU3M YelIOBEKa,

pa3BUTHE YMEHUS MJIAHUPOBATh B MOBCEIHEBHOM )KM3HU CBOM JICHCTBUS C MPUMEHEHHEM
MOJYYCHHBIX 3HAHUN 3aKOHOB MEXAHWKH, JJIEKTPOJMHAMUKH, TEPMOIUHAMUKH M TETUIOBBIX
SABJICHUN

K xoHnmy oOydenust B 7 Kiacce NpeIMETHBIE pPe3ysbTaThl Ha YIrIIyOJIEHHOM YpOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHI:

UCTOJNB30BATh TMOHATHA: (U3WYECKHEe W XHMHUYECKHE SBJICHUS, HaOIOJCHHE,
9KCIIEPUMEHT, MOJEIb, TUIIOTE3a, EAMHULIBI (PU3UYECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSHUSI ~ BellecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBU)KECHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJEHCTBYIOIIAs CHJI,
nedopmarus (yrnpyras, IiIacTUYecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

YBEPEHHO pa3inyarh sBICHUA (OUPQy3us, TEMIOBOE IBM)KEHHE YacTHIl BEIIECTBa,
paBHOMEpHOE JBI)KEHHE, HEPaBHOMEpPHOE JIBIDKEHHWE, WHEPIHs, B3aUMOJCHCTBHE TeT,
paBHOBecHe TBEPABIX TeN C 3aKPEMIEHHON OChbI0 BpalleHHUs, Mepeaayda JIaBIeHUs TBEPIbIMU
TEJaMH, JKUIKOCTAMH M Ta3aMHd, aTMOC(epHOE [aBJIICHWE, IUIaBaHUE TEJ, TNPEBPALICHUS
MEXaHUYECKOM SHEpruM) IO ONHUCAHMIO HMX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh NPOSIBIECHUE M3YYEHHbIX (U3MYECKUX SBJICHUN B OKpYyKarolleM MHpe (B
TOM 4Hclie (U3NIECKHE SIBICHUS B MIPHUPOJIE: TIPUMEPHI IBUKECHHUS C PA3IMYHBIMU CKOPOCTSIMH B
KUBOW U HEXHMBOHU NpUPOAE, EeHCTBUE CUIT TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [ABJICHUS HAa J>KUBOM OpraHu3M, IUIaBaHWE pPBIO, pBIYard B Tele
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBICTATH CYIIECTBEHHbBIE
cBOiicTBa (MpU3HAKK) PUINYECKUX SBIICHUMH;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TeJ U (PU3MUECKUE SBICHMSA, MCIONB3Ys (pusnueckue
BeNMYMHBI (Macca, OOBEM, TUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CPEIHSS CKOPOCTh, CHIIA
YIIPYTOCTH, CHJIAa TSDKECTH, BEC Teja, CHJIa TPEHMs, AaBJIeHUE TBEPAOro Telna, JaBjleHUe CTo0a
KHJIKOCTH, BBITAJIKMBAIONIAs CHJIAa, MEXaHH4YecKas paboTa, MOIIHOCTh, IIEYO CHIIBI, MOMEHT
CHIIBI, KO?((UIMEHT IMOJE3HOro JEHCTBHS MEXaHM3MOB, KHHETHYECKas W IOTEHLHUAIbHAS
DHEPTHs), IPH ONHUCAHUH MPABUIHHO TPAKTOBATh (PH3MUECKUI CMBICT MCIOIB3YEMbIX BEIWYHH,
uX OOO3HAYeHHS M EAMHHUIBI (U3UUYECKUX BEIUYMH, HAXOAUTH (OPMYIbI, CBS3bIBAIOIIUE



JaHHY!0 (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIHMYMHAMH, CTPOUTH TpapuKh HU3YUYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA TeJN, (PU3NUECKUE SIBICHUS U MPOIECCHI, HCIIOIB3Ys MpaBHUia
CJIO’KEHHUS CUIT (BIOJb OJTHOM MpsiMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH Apxumena, mpaBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCTbie (U3UYECKUE MOJIEIH PEealTbHBIX OOBEKTOB, MPOLIECCOB M SIBJICHUIA,
BBIIETATh IIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOLIECCOB,
SBJICHUH, TPUMEHATh (PU3NYECKUE MOJIETH AJisi 00bACHEHUS (PU3NUECKHX MTPOLIECCOB U PEIlIeHUs
y4eOHBIX 3a7a4;

OO0BSACHATH (U3MYECKUE SBJICHUS, MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIIE B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, W pellaTb KayeCTBEHHbIE 3a/ladl, B TOM
yuclie TpeOyolre YUCIEHHOT0 OIEHUBAHUS XapaKTEPHbIX 3HAUYCHUN (PU3NYECKUX BETUYHH, TIPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3UUECKYIO MOJEIb, BBISBIATH IPUUUHHO-CIICACTBEHHBIC CBA3U U
BBICTPAMBaTh JIOTMYECKYIO LIEMOYKY pacCyXIEHUH C OINOpOM Ha H3y4YECHHbIE CBOMCTBA
bu3nUecKux SBICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemate pacu€THble 3adaud (B 2—3 AEWCTBUA) MO H3Y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3MYECKYI0 MOJEIb, C HCIOJIb30BAHUEM 3aKOHOB U (opMmyd,
CBS3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3aMIUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pelICHUE
3aJa4d, BBIABISTH HEIOCTAIOMIME WM HM30BITOYHBIC IaHHBIE, OOOCHOBBIBATH BHIOOp METOAA
pelmieHuss  3aJadyd, HCIOJIb30BaThb CIIPABOYHBIE JAHHBIE, MPOBOAUTh MaTEeMaTHYECKUE
npeoOpa3oBaHus U Pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYECHUs (hU3NIECKON
BEJIMYMHBI U OMpPENesTh Pa3MEpHOCTh (PU3MYECKON BEIMYMHBI, MOJYYEHHON MpU pElIeHUU
3a/1a4i;

pacrno3HaBaTh MPOOIEeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIN (PU3NIECKIX METOJIOB,
U NpeasiaraTb OPUEHTHUPOBOYHBIM CIOCOO pELIEHUs, B ONKUCAHUU MCCIIEI0BAaHUSl PAaclO3HaBaTh
IIPOBEPSEMOE MPEINOoNIoKEeHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJIYUEHHBIH PE3yIbTaT;

MIPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3MUECKUX SABICHUNA WM (PU3HMUECKUX CBOMCTB Tell
(muddy3usa, TemnoBoe paclIUpeHHe Ta30B, SBICHUE HHEPIMH, W3MEHEHHE CKOPOCTH IIpH
B3aMMOJICHCTBUM TeJl, Ieperada MAaBJICHUS JKUJIKOCTBIO W Ta30M, IMpOsBIEHUE JEHCTBUS
aTMOC(EpHOTo JaBJeHUS, JIeHCTBHE MPOCTHIX MEXaHU3MOB): (OPMYIHUPOBATH MPEATNIOIOKEHHE
(runote3y) 0 BO3MOXKHBIX pe3yJibTaTaX HaOJI0JIEHUH, CAMOCTOATEIBHO cOOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 0060pyI0BaHMS U (POPMYIIHPOBAThH BHIBOJIBI;

MIPOBOAUTH MpPSIMBIE W KOCBEHHbIE H3MEpPEHMs] (PU3NYECKUX BEIMYMH (pacCTOSHHUE,
IPOMEXYTOK BPEMEHHU, Macca Tena, 00bEM Teja, Cujla, TeMIepaTypa, IIOTHOCTh JKUAKOCTH U
TBEPAOrO TeNa, CWIa TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/yXa, BBITAIKUBAIOLIAS CHIIA,
JIeMCcTBYIOMIAs Ha MOTPYKEHHOE B )KUJKOCTD TeJI0, KOA((UIIMEHT MOJE3HOTO JeHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIIOJH30BAHUEM aHAJOTOBBIX M IMHU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BBHIOOP
MeTOoa M3MepeHus, (PUKCUpOBaTh TMOKa3aHUs NPUOOPOB, HAXOAMTh 3HAUEHUE H3MEpsieMOi
BEJIMYMHBI C TIOMOIIBIO YCPEIHEHUS PE3YIbTaTOB CEPUU N3MEPEHUN U OLIEHUBATh MOTPEIIHOCTh
U3MEPEHHUI;

MIPOBOJUTH HECIOXHBIE IKCIIEPUMEHTAIbHBIE HCCIEJOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCHUMOCTH IMYTH PAaBHOMEPHO JBIDKYIIETOCs Tela OT BPEMEHH ABM)KCHUS Tela,
CWJIBI TpPEHHS CKOJBXKEHMs OT CHIbl HOPMaJbHOTO JIaBlIeHUs, KadecTBa 0O0pabOTKHU
MOBEPXHOCTEN TE€N M HE3aBUCHMOCTH CWJIBI TPEHHUS OT IJIOLIAJAM CONPUKOCHOBEHUS TEIl, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa MOTpYyKEHHOW YacTu
TeJa M OT IUJIOTHOCTH >KUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS Tell, YCIOBUWM paBHOBECHS pblyara U OJIOKOB):
COBMECTHO C yuMTeneM (hopMymupoBaTh 3ajjauy M THUIOTE3y HCCIIEAOBAaHUS, CaMOCTOSTEIbHO
IUTAHUPOBATh HCCJIEI0OBAaHUE, CaMOCTOSITENIbBHO COOMpPaTh HKCIEPUMEHTANIbHYIO YCTaHOBKY C
WCIIOJIb30BaHNEM MHCTPYKIUH, MPEACTABIAThH MOTYYCHHBIE 3aBUCUMOCTU (DU3MUECKUX BEIMYUH



B BujAe TabmuI M TpaduKOB, OLEHWBATH IOTPEIIHOCTH, JeNaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEI0BaHMS;

coOmogaTh MpaBWiia TEXHUKM O€30MacHOro Tpyna npu pabore ¢ JgabopaTOpHBIM
00opyI0BaHNEM;

yKa3plBaTh MPHUHLIMIIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblYar, IOJBUKHBIA MU
HETIOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHLMUIBI J€HCTBUS W3yYEHHBIX MPUOOPOB, TEXHUUYECKHX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOH Ha MX OmucaHus (B TOM YHUCIE: TMOAIIUITHUKH,
YCTPOMCTBO BOAOIPOBOJIA, THAPABIMUYECKUI Ipecc, cCU(OH, MAaHOMETp, BBICOTOMED, IOPIIHEBOH
HACOC, apeoMeTp), UCIIONB3ys 3HAHUS O CBOWCTBaX (PU3WYCCKUX SIBICHUW M HEOOXOJMMBIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCTIOJB30BATh CXEMBl U CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOIMYECKMX IPOLIECCOB MPHU PEUIEHUH Yy4eOHO-
NPaKTUYECKHX 3a/1a4;

IPUBOAUTH IpPUMEpbl (HaXOOUTh HMHGQOpMALMIO O MpUMepax) HPaKTUYECKOIO
UCTIOIb30BaHUsT (PM3NYECKUX 3HAHHWN B TIOBCEIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpaiieHuu ¢ npudopaMM U TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHs 3[0pOBbS U
COOITIOJICHHSI HOPM DKOJOTMYECKOT0 TIOBEJCHHUS B OKPYIKAIOIIEH cpejie;

OCYLIECTBIATH OTOOp MCTOYHUKOB HMHGpOpManMM (U3NYECKOTO COAEP)KAaHUS B
HuTepHeTe, caMOCTOATENBHO (POPMYIHPYsI TOMCKOBBIN 3aIPOC, HA OCHOBE MMEIOIINXCS 3HAHUH
U NyTéM CpaBHEHMS pa3IMYHBIX MCTOYHHMKOB BBLAEIATh HMH(OpPMAIMIO, KOTOpas SBISIETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEAOCTOBEPHOIL;

UCIOJb30BaTh MPH BBINOJHEHUM YYEOHBIX 3aJaHUH HAayYHO-IOMYJIAPHYIO JIUTEpaTypy
(GU3NUECKOTr0 CONEpXKAHMSA, CIPABOYHBIE MaTEepHalibl, pecypchl ceTu VHTepHeT, BIAJETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBIE KpaTKHE MHCbMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
HCTOYHHUKOB MH(POPMAIIUU (PU3UIECKOTO COACP)KAHMs, B TOM YHCIE MYOJUYHO JIeNaTh KPaTKue
coOOlIeHNs O pe3yinbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAHUM, MPU 3TOM TI'PaMOTHO
UCTIOJIB30BaTh W3YUEHHBIN MOHATUHHBIN amnmapar Kypca (U3WKH, CONPOBOXIATh BBICTYIUICHHE
MIPE3EHTALUEM;

MIPHU BBITIOJTHEHWU y4eOHBIX MPOEKTOB M HCCIEOBAHUHN pacHpelensiTh O0S3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTaBJIEHHBIMH 3aJadyaMH, CIEJUTh 32 BBIIOJHEHHEM IIJIaHa
NIeCTBUH, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIHHOCTH T'PYIIIHI, BHICTPAUBATH
KOMMYHHKaTHUBHOE B3aMOICHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOLIHX.

K koHiy oOyueHus ¢ 8 knacce mpeIMeTHbIE pe3yJbTaThl Ha YIIIyOJEHHOM YpPOBHE
JIOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OO YUaIOIIUXCSl YMEHU:

UCMOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEeIJIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tela, HAChIEHHBIN
U HEHAChILIEHHBIH TMap, CIOocoObl H3MEHEHHMs BHYTPEHHEHl SHepruu, 3JIeMeHTapHbIN
AIIEKTPUYECKUH 3aps]l, IPOBOAHUKH, MTOJIYIIPOBOIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, AJIEKTPHUUECKOE U MAarHUTHOE TOJIsI, ONTUYECKas CUCTEMA) U CUMBOJIMYECKUHN S3bIK (PU3UKU
IIPU pElIeHNU YYeOHBIX U MPAKTHUECKUX 3ajiay;

YBEPEHHO pa3inuaTh ABJICHUS (TEIJIOBOE pacUIMpeHHe (cxaTue), TEIIOBOe paBHOBECHUE,
MOBEPXHOCTHOE HATSKEHHME, CMAauyMBaHUE, KalWUISPHbIE SBJIEHUS, HCIIApeHHe, KOHJEHcaIus,
IUIaBJICHWE, KPUCTAJUIM3AlUs, KUIEHHe, CIOCOObl Terioneperaud  (TeIIONpPOBOIHOCTD,
KOHBEKIIMSI, W3JIyu€HHUE), TEIJIOBble NOTEPH, SJEKTPU3alusl Tel, B3auMOJCIHCTBUE 3apsioB,
JENCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBHE
MarHUTHOTO MOJISl Ha MMPOBOJAHUK C TOKOM) IO ONHMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBJICHUE;



pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYKalolleM Mupe (B
TOM 4ucClle (pU3MUECKUE SBIECHUS B NPUPOAE: MOBEPXHOCTHBIE U KAMWIISAPHBIE SIBICHUS B
npUpozie, KPUCTAIBI B Ipupoje, nznydenue ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpHU3BI,
o0pa3oBaHUE pOChl, TyMaHa, UHEsl, CHEra, EKTPUUYECKHE ABJIECHUs B aTMoc(depe, 2IeKTPUIECTBO
JKUBBIX OPraHM3MOB, MAarHWTHOE MoJjie 3eMJH, Apeiid MOJIOCOB, POJIb MArHUTHOTO TIOJS JUISA
KHU3HHU Ha 3emiie, MOJISIPHOE CUSIHUE), IIPU 3TOM IIEPEBOAUTH MTPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIMCBIBATh M3Y4YEHHBbIE CBOWCTBA TeJ U (PU3MUECKUE SBICHMS, MCIONB3Ys (pusnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPTHsl, KOJIUYECTBO TEIUIOTHI, padoTa rasa, yaeiabHas
TEIIOEMKOCTb BEILLECTBA, yJeNIbHAs TEIUIOTa IUIaBJICHUs, YAeIbHAs TEIUIoTa napooOpa3oBaHMUs,
yJlleNbHas TEIJI0Ta CrOPaHus TOIUIMBA, KOA((QUIIMEHT MOJIE3HOTO ASHCTBUS TEIJIOBOM MAIlIWHBI,
OTHOCHUTENIbHAS BJIAXXHOCTb BO3JyXa, JJIEKTPUUYECKUI 3apsl, CHJIa TOKa, 3IIEKTPUUYECKOE
HaIpsDKEHUE, CONpoTHUBIEHUE NpoBoaHuka, J/IC B 1enu NmoCTOSHHOTO TOKAa, 3JIEKTPUUECKOE
yJIelIbHOE COIPOTHBJIEHUE BEIIECTBA, paboTa M MOLIHOCTb 3JIEKTPUUYECKOIO TOKa), IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PUIUYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €UHULBI (GU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NUECKyIO BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpapUKU M3yYCHHBIX 3aBHCUMOCTEH
(bu3nUecKuX BEIUYUH,

XapaKTepu30BaTh CBOWCTBA TeN, (PHU3MUECKUE SBICHHUA M MPOIECCHl, HCIOJb3Ys
OCHOBHBIC MOJIOKEHHSI MOJIEKYISPHO-KMHETUYECKOM TEOpUH CTPOEHMs BEIIEeCTBAa, ypaBHEHHE
TEIUIOBOro 0OajaHca, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, mpuHLHI
CYINEPIIO3ULIMH MIEKTPUUECKUX T0JIeH, 3akoH OMa /1711 ydacTKa 1enu, npasuia Kupxroda, 3akoxn
Oma i nmonHoW nenu, 3akoH JDkoyns-JIeHIa, 3aKOH COXpaHEHUS SHEPTUU, NIpPU ITOM
pas3yInyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUUECKOE BhIpaXKECHUE;

CTPOUTH NPOCTble (U3UYECKUE MOJIEIM PEAlbHbIX OOBEKTOB, MPOLIECCOB M SIBICHUH,
BBIJICJIATE TP 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLIECCOB,
SIBIICHUNA, TPUMEHATH (PU3UUECKUE MOJENHU Uil OOBSICHEHUS (PU3MUYECKHUX MPOIECCOB U PEUICHUS
yueOHBIX 3a7a4;

OOBSICHATDH (PU3UYECKHE SBICHHSI, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUi NPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, M pellaTh KaueCTBEHHbIE 3a7ayd, B TOM
yuclie TpeOyollre YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3HUECKYIO MOJEIb, BBISBIATH IPUUNHHO-CIIECTBEHHBIE CBA3U U
BBICTpAaUBaTh JIOTMYECKYIO IIEMOYKY pACCYKIEHHH C ONOpoll Ha HW3y4YEHHbIE CBOMCTBA
(bu3nueckux sBICHUH, GU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacdy€THble 3a7adyd (C omopoil Ha 2—3 ypaBHEHMs) IO H3y4aeMbIM
TeMaM Kypca (U3UKH, BEIOUpast aleKBaTHYIO (PU3NYECKYIO0 MOJIENb, C UCIIOJIb30BaHHEM 3aKOHOB
1 (GOopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIIMUNHBIL, 3aIIUCHIBATh KPATKOE YCIOBUE U pPa3BEPHYTOE
pelleHne 3a/laud, BBISBIATh HEIOCTAIOIIME WM M30bITOUHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP
METOJla pelIeHMs 3a/layd, HCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, MPUMEHATh METOJbl aHalIHu3a
pasMepHOCTEH, HCMoNb30BaTh rpaduyeckue METOJAbl  peIlIeHHs  334ad, HpPOBOJIUTH
MaTeMaTuyeckue MnpeoOpa3oBaHUsl U pacy€Tbl, OLEHMBATh PEATUCTHUYHOCTH MOJYYEHHOTO
3HaYeHHUs (U3NyecKoW BEIMYMHBI U OIPENeNATh PAa3MEPHOCTh (U3UUECKOM BETUYMHBI,
MOJIyYEHHOM MPU pEeIIeHUH 3a/]1auH;

pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3UYECKHX METOJIOB,
U TIpeasiaraTb OPUEHTHUPOBOYHBIM CHOCOO pelIeHHs, B ONMHUCAHUU MCCIIEIO0BaHUSl paclo3HaBaTh
pOBEPSEMOE MPEANOI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJTYYEHHBIN pPe3yJIbTaT;

MIPOBOAUTD OMBITHI IO HAOIIOIEHNIO (PU3NYECKUX SBICHUHN WK (PU3NYECKUX CBOMCTB Tel
(KanmuJUIpHBIE SBJCHHUS, 3aBUCUMOCTH JaBJIEHUs BO3AyXa OT €ro o0béMa M TeMIepaTyphl,
CKOPOCTH TIpollecca OCThIBaHHS (HarpeBaHus) INpU H3JIyYEHUH OT I[BETa U3Jydarouieu
(morjomaoIei) MOBEpXHOCTH, CKOPOCTh HCHApEHUs BOJBI OT TEMIIEPaTyphbl KHUJIKOCTH U
wionaad €€ MOBEPXHOCTH, 3JEKTPHU3alMs Tell U B3aUMOJEUCTBUE 3JIEKTPUUYECKUX 3apsi/ioB,
B3aMMOJEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allisd MAarHUTHBIX IIOJIEH IOCTOSTHHBIX



MarHuTOB, JIEHCTBUS MAarHUTHOTO TIOJS Ha TMPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMArHHUTA,
CBOMCTBa  DJIGKTPOJABHMIraTeNis  IOCTOSHHOrO  Toka):  (OopMylupoBaTh  IPOBEpsieMOe
MPEIIONIOKeHNE (TUMOTe3y) O BO3MOXKHBIX pe3ylibTaTaX HaAOIIOIEHUH, CaMOCTOSTEIIBHO
coOuparh yCTaHOBKY M3 M30BITOYHOro Habopa O00OpYAOBaHHS, OIUCHIBATH XOJ OIBITA U
(GhopMyITUPOBATH BEIBOJIBI;

MIPOBOAUTH MPSIMbIE U KOCBEHHBIE H3MepeHUs (U3NYECKUX BEIMYUH (TeMIleparypa,
OTHOCHUTENIbHASI BJIAXHOCTh BO3/yXa, CHJIA TOKAa, HaNpsDKEHHE, YJelbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTHUBIICHUE IMPOBOJHUKA, pPabOTa U MOUIHOCTh DJJIEKTPUYECKOIO TOKa) C
UCTIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBHIBATH BBHIOOp MeETOMa
u3MepeHusi, PUKCUPOBATh MOKa3aHUs MPUOOPOB, HAXOAUTh 3HAYCHUE U3MEPSAEMOI BEJIMYMHBI C
MOMOIIBIO YCPETHEHHS PE3YIbTaTOB CEPUU U3MEPEHHI U OLIEHMBATh MOTPEIIHOCTh U3MEPEHUH;

MPOBOAUTH AIKCIEPUMEHTATIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIHYUH
(3aBHCHMOCTH JaBJICHHS BO3/lyXa OT €ro 00bEéMa U HarpeBaHUs I OXJIAXKICHUS, HCCIIEJOBAHUE
ABJICHUSl TEIJIOOOMEHAa TpU CMEIIMBAaHWU XOJIOAHOM W Trops4Yell BOAbI, 3aBUCHUMOCTH
COIIPOTHUBJICHUS] TPOBOJAHHUKA OT €r0 JJIMHBI, IJIOMIAJN IONEPEYHOr0 CEYECHUS U YAETHHOTO
COMPOTUBIICHUSI BEIIECTBA IMPOBOJHHMKA, CHUJIIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT
HaINpsDKEHUS Ha POBOIHUKE, UCCIIEIOBAHNE TIOCIEOBATEIIEHOTO U MAPAJIEIIbHOTO COSTMHEHUI
MPOBOJHHUKOB): COBMECTHO C y4HTeleM (OpMYyIHUpPOBaTh 3a/ladyy M TUIIOTE3y HCCIeI0BaHUS,
CaMOCTOSITENIFHO TUIAHUPOBATh MCCIIEOBAHHIE, CAMOCTOSTEILHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIIOJIb30BAaHHUEM MHCTPYKIHMH, WPEJICTABISATh IOJYYCHHbIE 3aBUCUMOCTHU
(GU3HYECKUX BEIIMYUH B BUC TaOIHIl U TPpaUKOB, OIICHUBATH MOTPEITHOCTH, JIeJIaTh BBIBOBI IO
pe3ylbTaTaM HCCIeI0BaHuUs;

COOJTFOIAaTh MpaBUIIa OE30MMACHOTO TPy/ia IpH padboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLMUIIBI ACHCTBUS H3yYECHHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJOTMYECKUX MPOIECCOB C OMOPOM Ha MX ONMUCAHMS (B TOM YHCJE: CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETYUK DIIEKTPUUECKON
DHEPTUH, DJIEKTPOOCBETHTENbHBIE NPHOOPHI, HArpeBaTENbHBIC 3IEKTPONPHOOPHI (IIPUMEpHI),
MpEeIOXpaHUTENd U UX MPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHHE MOCTOSHHBIX MAarHuUTOB,
AIIEKTPOMArHUTOB, 3JEKTPOJBUTATENb TOCTOSHHOTO TOKAa), HCIONB3YS 3HAHUS O CBOMCTBAx
busznyecKux SIBICHUN, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPOWCTBA M W3MEPHUTENbHBIE MPHOOPHI O
CXeMaM M CXEMAaTHUYHbIM pUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, TMCUXPOMETP,
TUTPOMETp, IBUTATENb BHYTPEHHETO CTOpPAHHs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
DIIEKTPUYECKUX IeNeil ¢ TMOoCIeAoBaTeIbHbIM U TMapajuleTbHBIM COEIUHEHUEM DJIEMEHTOB,
pa3nuyasi yCIOBHBIE O00O3HAYEHHUsSI DJIEMEHTOB JJICKTPUYECKUX IIETEH, MCIIONb30BaTh CXEMBl H
CXeMaTUYHbIE PUCYHKH HM3YyYEHHBIX TEXHHUYECKHX YCTPONCTB, M3MEPUTENBHBIX MPHOOPOB U
TEXHOJIOTUIECKUX MPOIECCOB MPH PEIICHUH YUeOHO-TIPAKTHIECKUX 33]1ad;

MPUBOJUTL TMpUMEpPbl (HaXoAWTh WHPOPMAIMIO O TMPUMEPax) MPAKTHIECKOTO
UCTIONIB30BaHUsl (PM3NYECKUX 3HAHHWN B TIOBCEJHEBHOW JKU3HM /IS oOecTiedeHns 0€301MacHOCTH
npu oOpaiieHnu ¢ TIpuOoOpaMu U TEXHUYECKUMH YCTPOHCTBAMHU, COXpPAaHEHUS 30POBbS U
COOITIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cperie;

OCYLIECTBIATh TMOUCK HHpopMauuu (¢U3MYecKoro coaepkaHuss B HMHTepHere,
CaMOCTOSITENTLHO (POPMYITHPYsI IIOMCKOBBIH 3aMpoc, HA OCHOBE UMEIOIINXCS 3HAHUI M CPaBHEHUS
JOTIOTHUTEIBHBIX MCTOYHUKOB BBIICTSATh HH(POPMAIMIO, KOTOpAas SIBISETCS MPOTHBOPEUUBOMA
WJTH MOKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BaTh TPU BBIMOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYISPHYIO JHTEPATypy
(GU3NUECKOTO COJNEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaJeTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus WHGOpMAIMKM U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3llaBaThb COOCTBEHHBIE IHCHMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMAIIAIO U3 HECKOJIBKUX MCTOYHUKOB (PH3MUECKOTO COJIEP)KAHUs, B TOM UYUCIE MyOIMIHO
MPEJICTaBISITh PE3YNbTAaThl MPOCKTHOM WM WUCCIEAOBATEIbCKON NIEATEIHHOCTH, MPU 3TOM



IPaMOTHO HCIOJb30BAaTh HM3yYCHHBIM MOHATUHHBINA anmapar Kypca (DU3HKH, COIpPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALINCH;

IpU BBINOJIHEHUH YYEOHBIX TPOEKTOB M HCCICNOBAaHUN (DU3UYECKHX MPOIIECCOB
pacrpenesaTb 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C ITOCTABICHHBIMM 33Ja4aMH, CIEIUTh 32
BBINOJIHEHUEM IUJIaHA JIEHCTBUHA M KOPPEKTHUPOBATH €ro, aJCKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B ACATEIBHOCTb I'DPYIIBI, BHICTPAUBAaTh KOMMYHHMKaTHMBHOE B3aUMOJECHCTBUE, NPOSBIISL
TOTOBHOCTb pa3perath KOH(PIUKTHI.

K koHnmy oOyueHus ¢ 9 Knacce npeaMeTHbIE pe3yiabTaThl HAa YIIIyOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YHAIOLINXCS YMEHHM:

HCII0JIb30BATh MOHATHUS (CHCTEMA OTCUETA, OTHOCUTEILHOCTh MEXAHUUYECKOTO ABMXKEHHUS,
HEBECOMOCTh W MEperpy3Kd, LEHTP TSDKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, HMH(pa3Byk u
yIbTPa3BYK, JEKTPOMarHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3JIyYEHHE, IIKAJIa AIEKTPOMArHUTHBIX
BOJIH, HCTOYHUKU CB€Ta, OJIM30PYKOCTb M JaJbHO30PKOCTb, CIEKTPbl HCIYCKaHUS U
HOTJIOIEHHs, aibda-, Oera- W ramMma-u3aydeHHs, HU30TONbI, SJAEpHAI U TEpMOsIEpHas
SHEpreTuKa) U CUMBOJIMUYECKHUH A3bIK (U3UKU NP PEIIEHUHU YU€OHbIX U MPAKTUYECKUX 3a]a4;

YBEPEHHO pa3iuyaTh sBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE IPSAMOJMHEHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHE, CBOOOAHOE MaJeHHUE Tell, ABUKCHHE
[0 OKPY)KHOCTH, B3aUMOJEWCTBHE TE€J, DPABHOBECHE MATEPUAIbHON TOYKH, PpEAKTHBHOE
JIBIDKEHUE, HEBECOMOCTb, KoyiebaTelbHOE JBWKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE ABM)KEHUE (PAcIpOCTPaHEHHE U OTPAKEHUE
3ByKa, MHTepdepeHurs u Audpaxius BOJIH), NPIMOIMHEHHOE PaclpoOCTpaHEHHE, OTpaXKeHUe U
IIPEJIOMIIEHUE CBETA, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE OEJI0ro CBeTa B CIEKTP
U CIOXEHHE CIIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHHUE
JMHENYaToro CreKTpa W3JIY4eHMs)) IO ONHCAHMIO MX XapaKTEepPHbIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYKalolleM mupe (B
TOM 4Hciie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUINBBI U OTIUBBL, ABMKeHHE Iu1aHeT CoaHeuyHOU
CUCTEMbI, PEAKTHUBHOE JIBU)KEHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB IKUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAaMH, 3XO, I[BeTa TeJ, ONTHYECKHE SIBICHUS B
npupojie, OHOJIOTMYECKOe JEHCTBUE BHIUMOIO, YIBTPA(UOIETOBOIO U PEHTTEHOBCKOIO
U3IYy4eHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JIy4HM, pagHOaKTUBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPAJIOB JIEUCTBUE PAJUOAKTHBHBIX H3JIyUEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTH NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIIETATH CYIIECTBEHHbIE
cBOICcTBa (IpU3HAKK) PU3NYECKUX SBICHUI;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TeJ U (PU3MUECKUE SBICHUS, MCIONB3Ys (pusnueckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NEpPEMELICHNE TIPU PAaBHOYCKOPEHHOM MPSAMOJWHENHOM JIBUKEHUM, YIJIOBash CKOPOCTH,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUJIa TPEHHUs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJIHOTO MaJIeHMs, BEC Tela, HEHTP TSKECTH TBEPJOrO Tella, UMIIYIIbC Tella, UMITYJIbC CHUJIBI,
MOMEHT CHJIbI, MEXaHHW4ecKasi padoTa M MOIIHOCTb, IOTEHIIMAIbHAS DHEPIUs Tela, MOJHATOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS SHEPIUs CKAaTOW NPYKUHBI, KHHETUYECKasi YHEPTHs,
MOJIHAs MEXaHW4YecKas SHEprus, MepuoJl U 4YacToTa KojeOaHUM, Mepuoj MaTeMaTUYECKOro U
IPYXKUHHOIO MAasTHUKOB, JJINHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA,
MoKa3aTellb MPEJOMJICHUS! Cpelibl), P ONMUCAHUM MPAaBUJIBLHO TPAKTOBAaTh (PU3UUYECKHI CMBICIT
UCTIOJIb3YEeMBbIX BEJIMYMH, WX OOO3HAUEeHUS M EAMHHUIBI (U3NYECKUX BEJIUYMH, HAXOAMUTh
(bopMyIibl, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEIMUYMHY C JIPYTUMHU BEIHMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUNH;

XapaKTepu30BaTh CBOICTBa Tel, (hU3HUECKUE SIBIIEHUS U TMPOIECCHI, MCHOIb3Ysl 3aKOH
COXPaHEHHMsI SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NPUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
oTHOcUTeNnbHOCTH ['anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, TEOPEMY O
KMHETUYECKOW PHEpPruM, 3akoH ['yka, 3akoH BepHyiau, 3aKOHBI OTpaXEHUsS U MPEIOMIICHUS



cBeTa, (popMylly TOHKOH JHMH3BI, IUIAHETAPHYIO MO aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTO
A1pa, 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U MAacCOBOTO YKCEN MPH SAEPHBIX PEAKLMAX, IPH ITOM
pas3InvaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MAaTEeMaTHYECKOE BBIPAKCHNUE;

CTPOUTH (PU3NYECKHE MOJEIH pealbHbIX 00BEKTOB, IPOLIECCOB U SBJICHHUH, BBIICIAThH IPU
ATOM CYIIECTBEHHBIE M BTOPOCTEICHHBIE CBOMCTBA OOBEKTOB, POIIECCOB, SBJICHUMN, IPUMEHSATh
bu3nueckne MoAeIu Uit 00bsICHEHNS GU3NYECKUX ITPOLECCOB U PELICHHs yUEOHBIX 3aay;

OOBSICHATH (PU3NYECKUE SBICHUS, MPOLIECCH M CBOMCTBA TEJN, B TOM YHCIE B KOHTEKCTE
CUTyalluH NPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, M pellaTh KaueCTBEHHBbIE 3a/laud, B TOM
qucie TpeOyIoe YHCICHHOTO OLICHUBAHUS XapaKTEPHbBIX 3HAUCHUHN (PU3HMUECKUX BEIUYHH, IPU
9TOM BbIOMPATh a€KBATHYIO (PM3UYECKYIO MOJIEIIb, BBIABIATH IPUUMHHO-CIIECICTBEHHbIE CBA3H U
BBICTPAaUBaTh JIOTMUECKYIO LIENIOYKY pacCyXA€HMH M3 2—-3 I1aroB C ONOpPOl Ha HM3y4yeHHbIE
CBOWCTBA (PU3MUECKUX SABICHUH, PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN;

YBEPEHHO peIIaTh PAacYETHBIC 33Jaud IO M3Yy4aeMbIM TeMaM Kypca (HU3UKH, BBIOMpas
a/IeKBaTHYI0 (DPM3MYECKYI0 MOJEIb, C HCIOJIb30BAHMEM 3aKOHOB U (DOpMyJI, CBA3BIBAIOIIMX
¢u3nueckue BENUYMHBI, 3alHMCHIBATh KPAaTKOE YCIOBHE M pa3BEPHYTOE pEIICHHE 337ayH,
BBISIBJIATh HEIOCTAIOLIME WM U30BITOYHBIC JaHHbIE, OOOCHOBBIBATH BBIOOP METOAA pEIICHUS
3a/la4M, MCIOJIb30BaTh CIIPABOYHBIE JAHHbBIE, MPUMEHSITb METOJbl aHaINW3a Pa3MEPHOCTEH,
UCMOJb30BaTh IpaMuecKue METOAbl pelleHus 3a7ad, M[POBOAMTH MaTeMaTHYeCKue
npeoOpa3oBaHusl M Pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYECHUS (hU3NIECKON
BEJIMYMHBI U ONPEAEIATh Pa3MEpHOCTh (U3UYECKOH BEITUYMHBI, MOJYYEHHOM IpH peleHUU
3a/1a4i;

pacrio3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTbh IPU MOMOLIM (GU3NYECKUX METOOB,
U NpeasiaraTb OPUEHTHUPOBOYHBIM CIOCOO pELIeHUs, B ONKUCAHUU MCCIIEI0BAaHUSl paclo3HaBaTh
IpOBEpPsAEMOE MPEANOJIOKEHUE (TUIIOTE3Y), OLEHUBATh IPABUIBHOCTh MOPAAKA MPOBEICHHS
UCCJIEIOBAHMSI, UHTEPIPETUPOBATH MOIYUEHHbIN pPE3yNbTaT;

IIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX ABICHUN WM (PU3NYECKUX CBOUCTB TEJ
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpPAHEHHWS SHEPruHu, 3aKOHAa COXPaHEHMS
UMIIyJbca, JENUCTBUE 3aKkoHa bepHyIM M BO3HMKHOBEHHME IOABEMHON CHMIIBI Kpblia,
3aBUCHUMOCTh I€pHOJa KoJIeOaHUIl NPYKHHHOTO MasTHUKAa OT Macchl Ipy3a U KECTKOCTU
OPY)XKUHBl W HE3aBUCHUMOCTb OT aMIUIMTYAbl MajblX KoJeOaHWH, MpsMonHeiiHOe
pacnpocTpaHEHUe CBETa, pasyio’keHue 0eIoro cBeTa B CHEKTpP, U3yUYE€HUE CBOWCTB M300paXKeHUS
B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs MpeaMeTa B coOuparoiiel JHuH3e, HabIoaeHue
CIUIOIIHBIX W  JIMHEWYaTbIX  CIEKTPOB  M3JIy4eHHs): (OpMyJIHpOBaTh  IPOBEPSEMOE
OpeanonoxeHue (TUIOTe3y) O BO3MOXKHBIX pe3yjibTaTraXx HaOMIOJIeHHH, CaMOCTOSITEIbHO
coOuparh yCTaHOBKY M3 M30BITOUHOTO Habopa 00OpYyJOBaHMs, ONMCHIBATH XOJ OIbITa WU
(bopMyIHpOBaTh BHIBOJIBI;

MIPOBOAUTH TPU HEOOXOAMMOCTH CEpPUI0 MPSAMBIX H3MEPEHMH, ONpeAeNnss cpenHee
3HaYeHHUE U3MEPSIEMOM BETMUMHBI U ONpeAEsis NOrPEIIHOCTh PE3YIbTaTOB MPSAMBIX U3MEPEHUH,
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

IPOBOJIUTh KOCBEHHbIE M3MepeHUs (U3NYECKUX BEIMYMH (CpeiHsAs CKOpPOCTh U
YCKOpEHUE Tejla MpU PABHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOJHOTO MaJeHus,
KECTKOCTh MPYKUHBI, KO3()PUIHMEHT TPEHUS CKOJIbKEHHs, MEXaHU4ecKasi paboTa U MOILHOCTb,
yacToTa M Nepuoj KoyieOaHMl MaTeMaTHYecKOro U NPYKMHHOIO MAasTHUKOB, (hoKycHOe
paccTrosHue coOupamomeil JauMH3Bl M e€ ONTHYecKas CHila, pPaJuOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(MPOBBIX NPUOOPOB: OOOCHOBBIBaTH BBIOOp MeTOJA
U3MEpEHUus, IUIAaHUPOBAaTh M3MEPEHUs, CaMOCTOSTEIbHO COOMpaTh IKCHEPUMEHTAIBHYIO
YCTaHOBKY, BBIYUCIISITH 3HAUYE€HHWE BEIMYMHBI W aHAIM3UPOBATh IOJyYEHHBIE PE3YyJIbTaThl,
OLIEHUBAS MOTPEIIHOCTh PE3yJIbTaTOB KOCBEHHBIX U3MEPEHMUIA;

MIPOBOAUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIHYUH
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KEHUH 0e3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTb CUJIbI TPEHUS CKOJIbKEHHS OT CHJIbl HOPMAJIBHOTO JIaBJICHUs, Iepuoaa KoneOaHui
MaTeMaTHYECKOr0 MasiTHUKAa OT JJIMHBI HUTH, OINpEJeIeHUEe YCKOPEHUs CBOOOTHOIO MaJeHMS,



UCCIIEIOBaHNE U3MEHEHHUS BEIMUMHBI U HAMPABICHUS MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTh YIjia
OTpakKeHMsI CBeTa OT yIyla MaJeHMs], yria MpelOMIIEHHs OT yrjia MaJeHus CBETOBOTO Jyua,
WCCJICIOBAHKUE TPEKOB: U3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusim)):
COBMECTHO C yuyuTesneM (opMyIHpoBaTh 3aadyy U THIIOTE3y HCCIEAOBAaHUS, CaMOCTOSTEIBHO
IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIILHO COOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY,
MPEJICTaBIATh MOJYyYCHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIUYUH B BUIE TaOIHUI M TpaduKoOB,
OLIGHUBATh MOTPEUTHOCTH, JI€TaTh BBIBOBI 0 Pe3yJIbTaTaM MUCCIIET0BAHMS;

coOro1aTh NpaBuiia 0€30MacHOTO Tpyaa Mpu padboTe ¢ J1adbopaTopHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHLIUIBI ICHCTBUS W3YUYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOMHCTB
U TEXHOJIOTUYECKUX MPOLECCOB C OMOPOIl Ha UX OMHCAaHMsS (B TOM YMCIE: CIUAOMETP, AaTUYUKU
MOJIOKECHHS, DPACCTOSHUS M YCKOPEHMS, pPAaKeTa, 3XOJOT, OYKH, IEepUcKom, (doToanmapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOI, JAO3UMETp, kamepa Buibcona),
UCTIONB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHHH W HEOOXOauMble (PHU3MUECKue
3aKOHOMEPHOCTH, HCIIOJIb30BATh CXEMbl U CXEMATHUYHbIE PUCYHKH H3YUYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEUICHUU y4eOHO-
MPAKTUYECKUX 33/7a4, ONTHYECKHE CXEMBbI JUIsl IOCTPOCHUS M300paKEHUH B IJIOCKOM 3epKalie U
coOuparoIei TMH3E;

MPUBOJIUTL MpUMEpbl  (HaXoAWTh MHGOPMAIMI0O O MPUMEPax) MPAKTHIECKOTO
UCTIOJIb30BaHUsl (PM3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHnus 0€301macHOCTH
npu oOpaiieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHUS 3/0POBBS U
COOITIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cperie;

OCYIIECTBIATh MOMCK uH(popmanuu Qusudeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYIIMPYsS  TOMCKOBBIH  3allpoCc, HAXOMUTh IYTH  OINpPENEICHUs
JIOCTOBEPHOCTH TMOJTYYEHHON MH(OpPMAIMK HA OCHOBE MMEIOIIUXCS 3HAHUM U JTOMOJHUTEIbHBIX
HCTOYHUKOB;

UCIOJIb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJaHUi HAYyYHO-TIONMYJISPHYIO JHUTEPATypy
(GU3NUECKOT0 COJNEpKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAJeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHUCHbMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE MH(GOpMAIIUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONEp)KaHHs, IMyOIMYHO MPEACTABIATh PE3yNIbTaThl
NPOEKTHOM WIJIM HCCIEOBATENIbCKOM JEATENIbHOCTH MpPHU 3TOM TIPAMOTHO HCIHOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN annapat u3y4yaeMoro paszena (U3UKU U COIPOBOXKIATh BBICTYIIIEHUE
npe3eHTanuen ¢ yuéToM ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOH
OBPA3OBATEJIbBHOU ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

7 KIIACC
Kon .
IDOBEDSIEMOLO HpOBepﬂeMbIe NpeaAMETHBLIC pE3yJbTAaThbl 0OCBOCHUHA OCHOBHOU
posep o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA
pe3yJbTara
11 WCII0JIb30BaTh U3yUYEHHBIE MOHITHS
1.2 pa3indaTtb SABJICHHUSA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPUPYIOMIMUX JaHHOE (PU3NYECKOE SIBJICHUE
pacCrio3HaBaThb IMPOSABJICHUEC HN3YUCHHBIX (1)1/131/1%01(1/1)( SIBJIEHUU B
13 OKpY’XarollleM MHUpe, B TOM uucie (u3nyuecKkue SBJICHHUs B IPUPOJIE, NPHU
OTOM MEPEBOJAUTH MPAKTUYCCKYIO 3aaavgy B yqe6Hy}0, BBIACIISITH




Kon
NMpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

CyIIeCTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUI

14

ONKCHIBATh M3y4YEHHBbIE CBOMCTBA Tl U (PU3UYECKHUE SBIICHUS, HCIIONb3YS
buznyecKkue BEIMYUHBL, IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKHIA
CMBICTT MCTIOJB3YEMbIX BEJIMYUH, UX O0003HAYCHUS U CTUHUIIBI (DU3HMUCCKUX
BEJIMYMH, HAXOAUTHh (POPMYIBI, CBSA3BIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIU-
YUHY C APYTUMHU BEJIMYUHAMH, CTPOUTH I'paMKHU M3YUEHHBIX 3aBUCUMOCTEI
buznyeCKuX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS H TIPOIECCHI,
MCIIOJIb3YS U3YUYEHHBIE 3aKOHBIL, ITPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aMUCBIBATH €0 MaTEMAaTUYECKOE BhIPAKECHHE

1.6

00BIACHATH (PU3UYECKHUE SBJICHHUS, POIIECCHI U CBOWCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallil MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3HU, CTPOUTH OOBsICHEHHE U3 1 — 2 JTOTMYecKux
[I1aroB ¢ OMopoit Ha 1 — 2 U3ydeHHBIX CBOICTBA (pU3HUECKUX sSBICHUH, HU3N-
YECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHbIC 3aa4n B 1 — 2 IEHCTBUS, UCTIOIB3Ysl 3aKOHBI U (POPMYIIBI,
CBsI3BIBAOIIME (PM3MUCCKHUE BEITUYHMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3aJladd
3allUChIBATh KPATKOE YCIIOBHE, IIOJCTABIATh (PU3MUECKUE BEIMYUHBI B
(GopMyIbl U TIPOBOJMTH PacuéThl, HAXOJUTh CIPABOYHBIC JaHHBIC, HEOOXO-
TUMBIC IS PEIICHHS 3a7ad4, OIECHUBATh PEATHCTUIHOCTh TOTYyYCHHOU
(U3UYECKON BETMYUHBI

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO pEIIUTh NpPU  [TOMOIIA
($u3NYECKUX METOJOB, B ONMCAHUM MCCIEAOBAHUS BBIICIATH MPOBEPSEMOE
MPEIoJIOKEeHNE (TUIOTE3Y), pa3IndyaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIH
pe3ynbTaT, HaXOAWTh OIIMOKM B XOJI€ OIbITA, JAeNaTh BBIBOJIBI IO €ro
pe3yJbTaram

1.9

MPOBOAUTD OTBITHI MO HAOMIOIEHUIO (DU3UUYECKUX SBICHUN WU (PUINUECKUX
CBOMCTB Ten: (QOopMyIUPOBaTH MPOBEpPsSEMbIe MPEANONOKEHUs, COOUPaTh
YCTAaHOBKY W3 TPEIJIOKEHHOTO O0OPYJIOBAaHHMS, 3alMCHIBATH XOJ ONBITA U
(bopMyIUPOBATH BHIBOIBI

1.10

BBIMIOJHATh NPSMBIE HW3MEPEHHS C HCIOJb30BAHUEM AHAJIOTOBBIX W
U (POBBIX MPUOOPOB, 3aUCHIBATH [TOKAa3aHUS MPUOOPOB C YUETOM 3a/laHHON
a0COTIOTHON MOTPEIIHOCTH U3MEPEHU I

1.11

POBOJUTH HCCJIEIOBAHUE 3aBHUCUMOCTH OJHOW (hPU3MYECKOW BEIMYUHBI OT
JIPYroil ¢ UCIIOJIb30BAHUEM NIPSIMBIX M3MEPEHMM, y4aCTBOBATh B IIJIAHUPOBA-
HUM Yy4eOHOTO HCCIE[OBaHUs, coOUpaTb YCTAaHOBKY U  BBINOJIHSTH
U3MEPEHUs, CIeAys MpeUIOKEeHHOMY IUIaHy, (PUKCHpPOBaTh pe3yiIbTaThl
MOJYYeHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJIE MPEIOKEHHBIX
TaOJIMI ¥ TpauKOB, IeJaTh BHIBOBI 10 PE3yJIbTaTaM HUCCIIEIOBaHUS

1.12

NPOBOJIUTh KOCBEHHBIE M3MEpeHHMs (U3UUYECKUX  BEJIWYMH, CIEays
NPEJIOKEHHOW HWHCTPYKLUMU: TpPHU BBIMOJIHEHUU U3MEpPEHH coOuparhb
SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAYEHUE UICKOMOM BEJTMYMHBI

1.13

CO6J'IIOI[E[TL ImpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C naGopaTopHHM

000opyI0BaHEM




Kon
NMpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1.14

yKa3bIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh  NPUHLMIIBI  JACWCTBUS  M3YYEHHBIX  NIpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIUBIO HMX OIMCAHMS, UCIOJb3Ys 3HAHHS O
CBOWCTBaX (M3NYECKUX SBJICHUM M HEOOXOquMble (DU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

[PUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O TPUMEPaX) MPaKTUUECKOTO
WCIONIb30BaHUsl (PU3NYECKUX 3HAHUW B IOBCEAHEBHOW >KMU3HM Uid olec-
nedeHus: 0e30MacHOCTH MPH OOpPAICHWH C MpUOOpaMH M TEXHHUYECKUMH
YCTPONCTBAMHU, COXPAHEHUS 3I0POBbsI U COOIIOIEHUSI HOPM HKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXKaIoIIel cpene

1.16

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB WHpOpMANuu B ceTu HHTEpHET B
COOTBETCTBUU C 3aJaHHBIM TMOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHUW ¥ TyTéM CpPaBHEHUA  PA3IUYHBIX HCTOYHUKOB  BBIICISATH
uH(pOpMAaIIHIO, KOTOpas SBIISETCS MIPOTUBOPEUNBOI
WJIM MOKET OBITh HEIOCTOBEPHOU

1.17

WCIIONIb30BAaTh IPHU BBIMOJHEHUU YUEOHBIX 3aJlaHUN HayYHOTOMYJISIPHYIO
TUTepaTypy (PU3NYECKOro COICpKAHUS, CIPABOYHBIE MaTCPUAIBI, PECYPCHI
cetu HMHTepHer, BiageTh NpuéMaMM ~ KOHCIEKTHPOBAHHS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOILICHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB HMH(pOpMAMK (HU3UIECKOTO COJACPKAHUSA, B TOM
qucie myOauyHO JenaTh KpaTKUEe COOOIIEHUS O pe3yibTaTax MPOEKTOB WM
y4eOHBIX MCCIEJOBAHUM, NPU 3TOM TPAMOTHO HCHOJb30BATh HM3YUECHHBIN
NOHSATUMHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIICHUE
Mpe3eHTalnen

1.19

I[IpU BBIIIOJIHCHUN y‘Ie6HHX IMPOCKTOB U HCCIeI0BaHUI pacnupeaciiaTb
00s3aHHOCTH B rpymnmnc€ B COOTBCTCTBHM C IIOCTABJICHHBIMH 3aJadaMu,
CJICAUTh 3a BBIIIOJHCHUCM IIJIaHa I[CI\/'ICTBI/II\/'I, aJICKBAaTHO OLCHWBATh
COOCTBEHHBIM BKJIa/Jg B ACATCIIBHOCTD TpYIIIbI, BBICTpanBaTh
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHC, YUYUTBIBASI MHCHUC OKPYKAOIMIUX

8 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiembie NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1 WCIIOJIL30BAaTh MOHITHS

1.2

pas3nyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBIICHUE

PACIIO3HABATh MPOABIICHUC N3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B OKpYKaroumem

13 MHUpE, B TOM 4ucie (U3NYecKHe SBJICHHUS B MPHUPOJE, MPU 3TOM IEPEBOAUTH

MPaKTUYECKYI0 3agadyy B Y4eOHYI0, BBIAENATh CYIIECTBEHHbIE CBOWCTBA




Kon
NMpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

(mpu3HaKyM) PU3NYECKUX SBICHUIN

14

ONKCHIBATh H3YYCHHbIE CBOMCTBA Tel U (PU3UYECKUE SBJICHUS, HCIOJb3YS
¢bu3nyecKkue BEIMYUHBI, MPU OMUCAHUM IPABUIBHO TPAKTOBaTh (U3MUYECKUN
CMBIC]I HCIOJB3YEMBIX BEIWYMH, OOO3HAYCHUS U EAUHHIBI (PHU3UICCKHX
BEITMYMH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIONINE AHHYIO (PU3NYCCKYIO BEIIMYUHY
C JpyrMMH BEJIMYUHAMH, CTPOUTh TIpadUKH MU3YYEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOWMCTBA Tell, (PM3MUECKUE SBICHUS M TPOIECCHI, HCIIOIb3YS
W3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
3aMMCchIBaTh €r0 MAaTEMaTUUYECKOE BhIpaKEHHE

1.6

OOBACHITH (PU3NYECKHUE TTPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BbIABIATh MPUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE M3 | — 2 JIOTMYECKUX IIaroB C
noMoImipio 1 — 2 W3y4YEHHBIX CBOWCTBAa (DM3MYECKHMX SIBICHHUU, (DPU3MUYECKHX
3aKOHA WJIK 3aKOHOMEPHOCTH

1.7

pelarh pacuéTHble 3aJa4u B 2 — 3 JEeMCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIbI,
CBSI3bIBAfOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33Ja4M
3alUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEIOCTATOK JAHHBIX AJIS pEIICHUs
3aaud, BbIOMpPATh 3aKOHbl M (OpPMYyJbl, HEOOXOAUMBIE UId €€ pelleHus,
MPOBOJIUTH pAacy€Tbl M CpPaBHUBATh IIOJNyYCHHOE 3HAYCHHE (U3NICCKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

PaCIIO3HABATb HpO6J'IeMBI, KOTOPBIC MOJXKHO PCIIUTH IIPH ITOMOIIH (1)I/IBI/I‘ICCKI/IX
MCTOHOB, HCIIOJb3Yysd OIIMCAHUC HUCCIICAO0BAHUA, BBIACIIATL IIPOBEPACMOC
IMPCAITOJIOXKCHUC, OLICHUBATDH IMPpaBHUIIbHOCTDH nmopsaaka IMPOBCACHUA
NCCICIOBAaHUs, ACJIaTh BBIBOJbI

1.9

MTPOBOJNTH OIBITHI TI0 HAOTIOACHHUIO (DU3MYCCKHUX SIBJICHUN WIH (PU3UICCKHIX
CBOMCTB Ted: (QOpMYyIUPOBaTH MPOBEpsEMble MPEANONOKEHUs, COOUPaTh
YCTaHOBKY W3 TPENIOKEHHOTO O0O0OpYAOBaHUS, OMHUCHIBATH XOJ OMNbITA U
(hopMyIUpPOBaTh BHIBOJIBI

1.10

BBINOJIHATE HPSMbIE U3MEPEHUs] C HUCIOJIB30BaHUEM aHAJOIOBBIX MPUOOPOB U
NaTYMKOB (PU3NUYECKUX BEIMYHMH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUH ¢ yueToM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

[IPOBOJIUTH HCCJEIOBAaHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETUYUHBI OT
JIPYrOM ¢ UCIOJIb30BAHUEM IIPSAMBIX U3MEPEHMI: ILUIAHUPOBATH UCCIIECIOBAHMUE,
coOupaTh YCTAaHOBKY U BBINIOJIHATh U3MEPEHUS, CIENysl MPEI0KEHHOMY IIaHy,
¢uKkcupoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTM B BHJAE Tabnull H
rpaduKoOB, JIeNaTh BHIBOJBI IO PE3Y/IbTaTaM HUCCIIEIOBAHUS

1.12

IMPOBOANTE KOCBCHHBIC HW3MCPCHUA (1)I/ISI/ILIQCKI/IX BCJIMYUH: IIJIIAHUPOBATH
N3MCPCHU, COGI/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICAYS HpeI[JIO)I(CHHOﬁ
HUHCTPYKIUHU, U BBIYUCIATh 3HAYCHUC BCIIMUUHEBL

1.13

coOnrofaTh MpaBHJia TEXHUKHU O€30MacHOCTH HpHU paboTe ¢ J1abopaTopHBIM
o0opynoBaHUEM

1.14

XapaKTEePU30BaTh MPUHIUIIBI TEUCTBUS M3YYCHHBIX MPHUOOPOB M TEXHUUYECKUX
YCTPOWCTB C ONMOPOW Ha WX OIMKCAHUSI, MUCIOJIb3ysS 3HAHUS O CBOMCTBax (hu-




Kon
NMpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

3UYECKHX SBJICHUH U HEOOX0AMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTble TEXHUUYECKHUE YCTPOWCTBA U U3MEPHUTENbHbIE MPUOOpPHI
[0 CXeMaM U CXEMaTHYHBIM DPHCYHKaM, COCTABJISTH CXEMbI 3JIEKTPUUYECKUX
Leneil ¢ I0CJIeNOBaTeIbHBIM M NApajuIeIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pa3nanyas ycIoBHbIE 0003HAYEHUS 3JIEMEHTOB UIEKTPUUECKUX Lienel

1.16

NPUBOIUTE HPUMEPHl (HAXOAUTh HWHGOPMAIHMIO O MPUMEPax) MPaKTHYECKOTO
MCIIOJIb30BaHUS (PU3MUCCKUX 3HAHUN B MOBCEAHEBHOMW KHM3HU Uil 00ECTICUeHHSI
0€30MacHOCTH MpH OOpalleHHH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpaHEHHs 370POBbS M COOJIOAECHUS HOPM 3KOJIOTHYECKOTO IOBEICHUS B
OKpYy>Kalollen cpenie

1.17

OCYIIECTBIATh MOUCK HH(MOpMauuu (UINYECKOTO COACpKAHUS B CETU
M HTepHEeT, HAa OCHOBE UMEIOIIMUXCSA 3HAHUU U IIYTEM CPaBHEHHUS JOIOJIHUTEIb-
HBIX NCTOYHHKOB BBIICIISATH HHPOPMAIIMIO, KOTOpAs SIBISICTCS TPOTUBOPEUHBOMA
VT MOXKET OBITh HEJOCTOBEPHOM

1.18

WCIONIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
muTepaTypy GU3NIECKOro COACPKAHMSI, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
WNutepHer; BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MPeoOpa3oBaHUs
nH(OpMAaILIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHbIE CO00LIeHus, 00001as
WH(POPMALMIO U3 HECKOJIBKHX HCTOYHUKOB (PH3MUECKOTO COACP)KAHUS, B TOM
quclie nyOJIMYHO IIPEJICTaBIIST pe3yJIbTaThl IIPOEKTHON WIH
HCCIIEIOBATENBCKON NEATEIBHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3Y4YCH-
HBII TIOHSATHHHBIA anmapar Kypca (U3HKH, CONPOBOXKAATh BBICTYIUICHUE
Mpe3eHTalnen

1.20

[PU BBIMOJTHEHUU YUEOHBIX MPOEKTOB M UCCIEAOBAHUN (PU3HUECKUX MPOIIECCOB
pacrpenenaTh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUM C TOCTaBJICHHBIMHU
3a/71auaMu, CIEAUTh 3a BBINIOJIHEHHEM IUIaHa ACHCTBUN M KOPPEKTHUPOBATH €TO,
aJIecKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIIHI,
BBHICTpAaNBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, TMPOSBISAS TOTOBHOCTH
paspeniaTh KOHMOIUKTHI

9 KJIACC

Kon
MpoBEPSIEMOTro
pe3yJabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusI

11

HCIIO0JIb30BATh N3YUYCHHBIC ITOHATUA

1.2

pas3jindaTh SABJICHHUSA IO ONHCAHHWIO HX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPUPYIONINX JTAHHOE PU3UYECKOE SBIICHHE

13

[pacro3HaBaTh MPOSBICHUE M3YUCHHBIX (PU3NYECKUX SIBICHUN B OKPY)KAIOIIEM MHpPE, B TOM
qrcie (pU3MYECKHE SBJICHUS B MPUPOJE, TIPH 3TOM NEPEBOAMTH NMPAKTUYECKYIO 3a/1ady B
yaeOHYyT0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3NUECKUX SBICHUH

1.4

OIMCBIBATHL U3YYCHHBIC CBOIICTBA TEN W (I)PI?;PI“ICCKI/IC SABJICHUA, HWCIIOJIb3YA (I)I/I3I/I"ICCKI/I€

BCJIMYMHBI, IIPU ONHUCAHWKU TPABUIIBHO TPAaKTOBATbH (I)I/IBI/ILICCKI/Iﬁ CMBICJI HCIIOJIb3YEMBIX|




Kox
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

BETMYMH, O0003HAUYEHUS U €AMHUIBI (U3NUECKUX BENUYMH, HAaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PH3HUYECKYIO BEIIMUMHY C APYTUMH BETHUYMHAMH, CTPOUTH Tpaduku
N3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEININH

1.5

XapaKTEepPH30BaTh CBOMCTBA TeJ, PU3MUECKHE SBJICHUS U MPOILECCHI, HCIOIb3YS N3yUCHHEIE
3aKOHBI, TP 3TOM [aBaTh CJOBECHYIO (DOPMYJIHPOBKY 3aKOHa M 3alHCHIBATH €TO
MaTeMaTH4YeCcKoe BhIpayKeHHE

1.6

OOBSACHITH (PU3NIECKHE TIPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHUTYaIlHi
MMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBIABJIATh IPUYUHHO-CICACTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTMUECKUX IIaroB C MOMOIIBIO 2 — 3 M3Y4YEeHHBIX CBOICTBA|
(U3UYECKUX SIBICHUH, PU3NICCKUX 3aKOHA HIIH 3aKOHOMEPHOCTHU

1.7

penrath pacy€THEIC 3a/a4dl (OMMpAIOIHecs Ha CUCTeMy W3 2 — 3 ypaBHECHHIA), UCIIOJIB3YS
3aKOHBI ¥ (DOPMYIIBI, CBS3BIBAMOIINE (DPU3NUIESCKUE BEIHYMHBI: HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4M 3aMiChIBaTh KPaTKOe YCIOBHE, BBIABIATh HEIOCTAIOIIME WM U30BITOUHbIE TaHHbIE,
BEIOMpATh 3aKOHBI W QOPMYNBI, HEOOXONWUMBIE IS PEIICHUs, IPOBOMUTH PACUETHl H
OLIEHVBATH PEATMCTHYHOCTD MOTYUYECHHOTO 3HAYCHUS (HU3NIESCKON BETMIHNHEI

1.8

[pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PELINTH NPH HMOMOIIH (PH3MUECKUX METOJOB,
HCIIOJIb3Ys ONKMCAHUE UCCIIEIOBAaHUS, BBIIEISTh IPOBEPAEMOE IIPEATIONI0KEHUE, OLIEHUBATD
MPaBWJIFHOCTH TIOPSIIKA MPOBEACHUS UCCIEAOBAHUS, JENaTh BBIBOJBI, UHTEPIIPETUPOBATH
[pe3yIbTaThl HAOIIOICHUH U OTIBITOB

1.9

[IPOBOJUTH OTIBITHI IT0 HAONIOAEHNIO (PU3HUECKUX SBICHUH WM (DU3HIECKUX CBOHCTB TEII:
CaMOCTOSITEJIEHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO HabOpa 000pyI0BaHMUsI, ONUCHIBATD
XOJ OTIBITA U €T0 PE3yNbTaThl, OPMYIHUPOBATEH BHIBOBI

1.10

MIPOBOIUTE IIPH HEOOXOJMMOCTH CEPHIO TPSMBIX U3MEPCHHUH, OTIPEeIisis CpeiHee 3HAUCHHE
n3MepsieMol BeIMYuHBI ((DOKYCHOE paccTOsHHE coOuparolieid JHH3bI), 00OOCHOBHIBATH
BBIOOD crioco0a n3MepeHus (M3MEpPUTENBHOTO PHOopa)

111

[IPOBOJUTH HCCJIEAOBAHUE 3aBHCUMOCTEH (DM3MUECKHX BEIHMYMH C HCIIOJIB30BAHUEM
MPSMBIX U3MEPEHUIl: MIaHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENEHO COOMpPATh YCTAHOBKY,
(UKCHPOBATH Pe3yIBTATH MOJTYUYCHHON 3aBUCUMOCTH (PU3NIECKUX BEIMYHH B BAAE TAOIHII
1 Tpa)uKOB, AENAThH BEIBOIKI ITO PE3YIBTATAM HCCIICAOBAHUS

1.12

[IPOBOJUTH KOCBEHHBIC H3MEPEHUS (U3MYECKUX BENWYMH: IUIAHUPOBATh H3MEPEHUS,
coOupaTh OKCNIEPUMEHTATBHYI0 YCTaHOBKY W  BBIIOJHATH H3MEPEHHUS, CIenys
[PEJIOKEHHOM WHCTPYKLMH, BBIYUCIATh 3HAUYEHHE BEIWYMHBL W aHAIM3UPOBAThH
[10JIy4EHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTU U3MEPEHUI

1.13

COOITIOAATH MPaBMIIa TEXHUKU 0€30IIacHOCTH TPH paboTe ¢ 1abopaTopHEIM 000pyIOBaHIEM

1.14

pa3IuyaTh OCHOBHBIE MPHU3HAKH M3YYCHHBIX (PU3MUECKHUX MOJeNeil: MaTepuallbHas TOYKa,
a0COJIFOTHO TBEPIOE TENO, TOUCYHBIH MCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, TUIAaHETapHAS
MOJIEITb aTOMa, HyKJIOHHAsS MOJIENTh aTOMHOTO Sipa

1.15

XapaKTEepPU30BaTh MPHUHIUILI ICHCTBUS N3yYCHHBIX IPHOOPOB M TEXHUYECKUX YCTPOICTB ¢
ONOpPOM Ha WX ONWCAHMSA, HMCHONb3ysd 3HAHUS O CBOMCTBAX (PM3MUECKHMX SBICHHH WU
HEeoOX0IMMBIe (pr3NYecKre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMbl MW CXEMATUYHBIC PUCYHKU HU3YUYCHHBIX TCXHHYCCKUX YCTpOfICTB,
W3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB TIPH pEIICHUH Y4eOHO-
MPAaKTUIECKUX 3a7ad, ONTUYECKHE CXEMBI IS TOCTPOCHHS H300paKCHUH B IUIOCKOM
3epkaiie U coduparomel JIMH3e

1.17

MPUBOIUTE  NpPUMEpPHl  (HAXOAWTh  HWHPOPMAIMIO O MPHMEpPax)  IPAKTHIECKOTO




Kox
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

MCTONB30BaHUs (DU3MYECKUX 3HAHUA B TOBCEIHCBHOM JKU3HU IS OOCCICUCHHS
0€30MMacHOCTH TIPU OOPAIICHUH C PUOOPAMHU U TEXHUUSCKUMHU YCTPONCTBAMH, COXPAaHCHHS
30pPOBbSI M COOJIFOICHHUS] HOPM KOJOTHUECKOTO TIOBECHUS B OKpYIKatoLIel cpesie

1.18

OCYIIECTBIATh MOWUCK HWHpOpPMAnK (QHU3NIECKOTO0 coaepXkanusi B cetd lHTepHer,
CaMOCTOSITETEHO  (POPMYJIHPYsT TIOMCKOBBIA 3alpoC, HAXOAWTh MYTH OIpPEICICHHUS
JTOCTOBEPHOCTH TIOJIYYCHHOW HH(OpMAIIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUN W JIOMOJI-
HUTEJbHBIX HCTOYHUKOB

1.19

MCTIONB30BATh IIPU BBITOJHEHUHM YUYEOHBIX 3aJaHUH HAYYHO-TIONMYJAPHYIO JIUTEPATypy|
(U3UYECKOTO COJCPIKAHMS, CIPABOYHBIC MaTepHalbl, pecypchl ceTn VHTepHeT; BiajaeTh
npruéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanus HHGOPMALIUH U3 OIHOW 3HAKOBOWM
CUCTEMBI B JPYTYIO

1.20

co3MaBaTh COOCTBEHHBIC MUCEMEHHBIC M YCTHBIC COOOIICHUS HA OCHOBE MH(OpManuu U3
HECKOJIbKUX MCTOYHHMKOB (PU3UUECKOTO CONEpKaHUs, IyOJTUYHO MPEICTABIATh PE3YIbTAThI
MPOCKTHOW WU HCCIIENOBATENBCKON NEATETBHOCTH, TPH STOM TPaMOTHO HCIOJIH30BATh
W3YYCHHBIA TMOHATHHAHBIA armapar H3y4aeMoro pasfeiia (U3WMKH W COMPOBOXKIATH
BBICTYIICHHUE MIpe3eHTalnell ¢ y4éToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

[pY BBIIOJIHCHWH Yy4YeOHBIX TIPOEKTOB W HCCICAOBAHWN (PU3NYECKUX IPOIIECCOB
pacripenensT OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABJICHHBIMH 3a/JadaMu,
CJIETUTH 3a BBITIOJHEHUEM IUIaHa JEHCTBUH U KOPPEKTUPOBAThH €ro, afeKBAaTHO OLIEHUBAThH
COOCTBEHHBI BKJAg B MOCATCIFHOCTh TPYINBI, BHICTPaWBAaTh KOMMYHUKATHBHOE
B3aNMOJCHUCTBHE, IPOSBILII TOTOBHOCTh pa3peiaTh KOHPIUKTHI

INPOBEPSEMBIE 3JIEMEHTbBI COAEP)KAHUS

7 KJIACC

Kox

pa3iaesia JJIEMCHTA

Konx
IIpoBepsieMble 3JIeMEHTHI COAEPKAHMS

®U3UKA U EE POJIb B TO3HAHWM OKPYKAIOIIETO MUPA

®dusnka — Hayka 0 npupone. fBieHus npuponsl. Ou3nUecKre SBICHUS: MeXa-

11 HUYECKUEC, TCTIJIOBLIC, DJICKTPUICCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC
12 Odusnveckne BeNWYMHBL. V3MepeHHWe (uU3MUeCKHX BedUunH. Du3ndeckue
' npu6opsl. [TorpenHocts n3MepeHuit. MexayHapogHas CHCTEMa eIUHHMIT
EcTrecTBeHHOHAYYHBIH METOJ IO3HAHWS: HAONIONEHHE, MOCTAHOBKA HAYYHOTO
1.3 BOTIPOCA, BBIABIDKCHUE THITOTE3, YKCIIEPUMEHT I10 TIPOBEPKE THITOTE3, O0BSICHEHHE
HaOII0JTaeMOT0 SIBJICHHS
1.4 Onucanne GU3NIECKUX SBIICHUH C TTIOMOIIBIO MOJIeNIeH
[IpakTudeckue padoOTHI:
3MepeHne pacCTOSIHUI.
15

M3meperne 00bEMa KUIKOCTH U TBEPIOTO Tea.

OnpezneneHue pasMepoB MajbIX TEI.




Kon Kon
pastera | siementa IIpoBepsieMble Y1eMEeHTHI COIEPKAHNS
3MepeHre TeMIepaTypbl MPU TOMOIIM JKUAKOCTHOTO TEPMOMETpA M JAaTYMKA
TeMIIepaTypPhI
[TEPBOHAYAJIbHBIE CBEJEHM O CTPOEHUU BEILIECTBA
21 CrpoeHue BelllecTBa: aTOMbI M MOJIEKYJIbI, HX pa3Mepbl. ONbIThI, TOKA3bIBAIOIIIE
IICKPETHOE CTPOCHHE BELIECTBA
22 JBmwxkenne yactuil BeriecTBa. CBsA3b CKOPOCTU [BMXKCHHUSI YacCTHI[ C TemIiepa-
' Typoii. bpoyHOBCKOE NBMXKEHUE, TUPDY3US
2.3 B3aumoieiicTBre YacTHI] BEIECTBA: NIPUTHKEHHUE U OTTATKUBAHHUE
ATperaTHbie COCTOSIHUSI BEINECTBA: CTPOCHUE Ta30B, JKUAKOCTEH W TBEPIBIX
24 (KpUCTaJUTHYECKHX) Tell. B3amMOCBS3b MEXIYy CBONCTBAMH BEIISCTB B Pa3HBIX
2 arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTPOCHHEM
2.5 OCo0EHHOCTH arperaTHbIX COCTOSTHUIM BOJIbI
[IpakTryeckue paboThI:
OrieHKa TraMeTpa aToMa METOZOM PsIOB (C UCTONIb30BaHueM (oTorpaduii).
2.6
OmBITH 110 HAGIIOICHUIO TEIJIOBOTO PACIIUPEHUS I'a30B.
OmBITHI 10 OOHAPYKEHHUIO ACHCTBHS CHII MOJICKYJISIPHOTO MPUTSDKSHUS
JIBMDKEHME U B3AMMO/JIEMCTBUE TEJI
3.1 MexaHuuecKoe IBIKeHHe. PaBHOMEpHOE 1 HEPaBHOMEPHOE [IBIIKCHHUE
32 Ckopocth. CpenHsisi CKOpOCTh NMPH HEPaBHOMEPHOM JBH)KEHHH. Pacuér mytu u
' BPEMEHH JIBHKEHHUS
33 SIBreHre WHEpIMH. 3aKOH MHEPUWH. B3amMoneicTBHE Ten Kak MpUYMHA U3ME-
' HCHUS CKOPOCTH JIBIOKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tejla
34 [TnotHOCTh BeriecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJ B EIUHHUIIC
' 00bEMa BelecTBa
35 Cua KaKk XapaKTepUCTHKA B3aUMOICHCTBYSI T
3.6 Cuna ynpyrocty u 3akoH ['yka. Vi3MepeHue CHiIbl ¢ HOMOIIBIO AUHAMOMETpA
3.7 SIBnenue TaroteHus u cuna TsokecTd. Chila TSDKECTH Ha IPYrHX IUiaHeTax. Bec
' tena. HesecomocTh
8 3.8 Cuna tpenus. TpeHUe CKONBKEHUS U TPEHHE TTOK0s. TpeHue B MpUpo/ie U TEXHUKE
3.9 Cro)xeHHe CHJI, HalPaBJICHHBIX IO OJHOM NMpsiMoii. PaBHOEHCTBYIOIIAS CHIT
[IpakTryeckue paboThI:
OmnpeziesieHre CKOPOCTH PABHOMEPHOTO JBMKeHUS (IIAPHKA B KHUAKOCTH, MOJIEITH
DIIEKTPUYIECKOTO aBTOMOOWIS ¥ Tak pgainee). OnpenerneHne cpeaHedl CKOpOCTH
3.10 CKOJIbXECHHST Opycka WM INapuka [0 HAKJIOHHOW IIockocTH. OmpesencHue
[JI0THOCTHU TBEPAOrO Teia. OMNbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PacTsKEHUSI
(medopmarum) TPYKUHBI OT TPHIOKEHHOW CHIBL OIBITH, AEMOHCTPUPYIOIIHE
3aBHCHMOCTh CHJIBI TPEHUS CKOJNBKEHHS OT Beca Tella H  Xapakrepa
COTPUKACAIOIINXCS TOBEPXHOCTEN
311 du3ndeckre SBICHAUS B IPUPOJIC: IPUMEPHI ABIKCHUS C PA3IMYHBIMHA CKOPOCTSIMU

B "KUBOM M HEKUBOM IpUupoxac, JICICTBHUE CUJIBI TPECHUA B IPUPOAC U TCXHUKE




Kon Kon
pastena | srementa IIpoBepsieMble 3JIeMeHTbI COleP:KaAHUS
3.12 TexHuveckue yCTpoicTBa: JUHAMOMETP, MOAIIUITHUKA
JTABJIEHUE TBEPBIX TEJI, )KUIKOCTEN 1 TA30B
4.1 JlaBiienue TBEpHOTO Tena. CriocoObl YMEHBIIICHYS M YBEIIMUEHUS JTaBICHUS
4.2 [laBieHue ra3za. 3aBUCUMOCTD JJaBJICHUS raza oT 00béMa, TeMIepaTyphl
43 [lepenaua naBneHus: TBEPABIMU TEJIaMH, KHIKOCTSIMU U razamu. 3akoH [lackams.
' [THeBMaTHYECKIE MAITUHBI
44 3aBUCHMOCTD JIABJICHUS >KHIKOCTH OT TIYOWHBI. [mapocraTHuecKuid mapaaokc.
' Coobmratonuecs cocynbl. [ HapaBnudeckne MeXaHU3Mbl
ATtMmocdepa 3emin U atMocepHoe naBieHue. [IpUYIMHBI CYIIECTBOBAaHUSA BO3-
45 nymHOH o6omoukn 3emiu. OnbiT Toppudemun. 3aBUCHMOCTh aTMOC(HEPHOTO
TABJICHUS OT BBICOTHI HAJl YPOBHEM MODS
46 M3mepenne atmochepHoro aapieHus. [IpuOopbl mas u3MepeHUs aTMOC(HEPHOTO
' naBICHHS
47 [leficTBUEe JKUOKOCTM M Ta3a Ha NOTPYXKEHHOE B HUX Teno. BrITankuparomas
' (apxumenoBa) cuia. 3aKoH Apxumena
4 4.8 [InaBanue Ten. BoznyxomiaBanue
[IpakTryeckue paboTHI:
VccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MHOrpyxKEHHOU
B JKHJIKOCTh YacTH Tena. Onpe/elieHHue BhITATKHBAIONIEH CHIIBI, ACHCTBYIOMEH Ha
49 TEJNO, TOTPYKEHHOE B KHUIKOCTH. [I[poBepka HE3aBUCHMOCTH BBITAIKHBAIOMICH
' CWIbI, JCWUCTBYIOIIEH Ha TEN0 B XKHUIKOCTH, OT Macchl Tena. OmbITHI,
IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHUIIBI, IEHCTBYIOIIECH Ha TEJO
B JKHJKOCTH, OT 00bEMa MOTrpYyKEHHOW B YKUIKOCTh YaCTH TEJIAa M OT IUIOTHOCTH
KUIKOCTH. KOHCTpynpoBaHue apeoMeTpa WIM  KOHCTPYHUPOBAaHHE  JIOJKH U
omnpenesIeHue €€ rpy30n0JbEMHOCTH
410 dusndeckre SBJICHHUS B MPHPOJIC: BIHMSHUAE aTMOC(PEPHOTO JABJICHUS Ha JKUBOU
' OpraHu3M, IJIaBaHKE PBIO
TexHUYeCKHe YCTPOMCTBA: COOOINAIONIMECS COCYIbI, YCTPOWCTBO BOJOIPOBOJIA,
411 TUIPABIMYCCKUIA TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,
apeomeTp
PABOTA, MOIIHOCTD, DHEPT U
5.1 MexaHnyeckas padoTta
5.2 Mexannueckas MOIIHOCTD
53 [IpocTeie MEXaHU3MBI: phIyar, 0J0K, HAKIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs
' phblyara
5 5.4 [IpMeHeHue paBuiia paBHOBECHS pblUara K OJIOKy
55 «30510TOC TIPaBUIIOY» MeXaHWKH. KOo3(h(UIMEHT MOJe3HOro NECHCTBHS MEXaHH3-
' MOB. HpOCTBIe MCXaHHU3MBbI B GLITy U TCXHUKEC
5.6 [ToTeHIMaTbHASI PHEPTUH Tela, IOHATOTO Hall 3eMIIEH
5.7 Kunernueckas sHeprus
58 [TonHast MexaHWUYeCKast SJHEPTUS. 3aKOH W3MEHEHHSI ¥ COXPAaHCHUS MEXaHUYECKOU

SHEPTUU




Kon Kon
pasnesa SIeMenTa IIpoBepsieMbIe 3JIeMEHTBI COACPKAHMUS
[IpakTudeckue paboThI:
Onpez[eﬂeHI/Ie pa60TI>I CWIbl TpCHHUSA NPHU PABHOMEPHOM [AIBWXXCHHU TEjIa II0
59 I‘OpI/I3OHTaJ'II)HOI\/'I MOBEPXHOCTH. HCCHCI{OB&HHG YCHOBHI;'I PpaBHOBECHSA
peraara. U3mepenne KIIJ| mHaknonHO# mmockoctu. M3ydenne 3akoHa cCOXpaHEHHs]
MEXaHUYECKOW SHEPTUU
5.10 duznueckue SIBJICHUS B IpupoJe: pbldarv B TCJIC YCJIOBCKaA
TexHuveckne yCTpPOHCTBAa: pblUar, MOJBHKHBIA ¥ HEMOJIBWKHBIN OJOKH, Ha-
Sl KJIOHHAA IJIOCKOCTD, IIPOCTHIC MEXAHU3MBbI B 6I)ITy
8 KVIACC
Kon Kon
pasnena |smemenTa IIpoBepsiemble 3JIeMeHTHI COlePKAHUS
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS Be-
6.1 mecTBa. Macca u  pasMmepbl  MoJieKyd. OnBITBl, TOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUHI
6.2 Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOsIHUM BemecTBa. Kpu-
' CTaJUIMYEeCKHE U aMOp(HBIE Tena
6.3 OOBsicHeHHE CBOMCTB Ta30B, )KHIAKOCTEH W TBEPABIX TEJ HA OCHOBE I0JIO-
' JKEHNH MOJIEKYJIIPHOKMHETHYECKOU TEOPUHU
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTnue
6.6 Temnepartypa. CBsi3b TEMIEPAaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKCHMUS
' JACTHI]
6.7 Buytpennss sneprus. CriocoObl ©3MEHEHUS! BHYTPEHHEN SHEPrUU: TEIUIo-
6 ' nepeaaya ¥ COBEPIIEHUE PadOTHI
6.8 Bune! Teronepenaun: TEMIONPOBOJHOCTb, KOHBEKIUS, U3TyUEHHUE
6.9 KonngecTBo TeIIoThl. Y AeibHAas TEIUNIOEMKOCTD BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca
6.11 [InaBieHne M OTBEpPAEBAHME KPHUCTAUIMYECKUX BELIECTB. Y JIENbHAL
' TEIUI0Ta TUIABJICHUS
[Tapoobpa3zoBanue u koHaeHcauus. Mcmapenue. Kumnenuwe. VYaenbHas
6.12 TEIUIOTa TapooOpa3oBaHUs. 3aBUCHMOCTH TEMIEPaTyphl KHIICHUS OT
aTMOC(EpHOTO AaBICHHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CrOPAHUS
6.15 [Tpuniuns! pabotel TemnoBbix asurareneit KIIJI TemnoBoro asuratens.
' TeruioBble IBUTATENH U 3alllUTa OKPYKAIOIIEH Cpe/Ibl
6.16 3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTHUH B TEIUIOBBIX IpOIEccax




Kon Kon
pasiena | saemenTa IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
[IpakTuyeckue pabOTHI:
OnbITh! 10 OOHAPYKEHUIO IEHCTBUSA CHII MOJIEKYJISIPHOTO IPUTSKEHUS.
OnbITHI 10 BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITel N0 HAOMIONEHHUIO TEIUIOBOIO PACIIMPEHUs Ta30B, KUAKOCTEH u
TBEPJBIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OneIThI, OEMOHCTPHUPYIOIIME 3aBUCUMOCTH JABICHHUS BO31yXa OT €ro
00bEMa M HarpeBaHMs WM OXJIAXKICHUSI.
[TpoBepka TUIOTE3bl TUHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH
6.17 B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.
' HabGntonenue n3meHeHus: BHyTpeHHER 3HEPruu Tejla B pe3yJbTare Terio-
nepeaays v paboThl BHEIIHUX CHUIL.
HccnenoBanue sBICHHUS TEIUIOOOMEHAa INpPU CMEIIMBAHUM XOJOJHOH U
ropsiueii BOJBI.
OnpeneneHue  KOJIMYECTBA  TEIUIOTBHI, IOJYYEHHOIO  BOJOH  IIpH
TETIO0OMEHE C HarPeThIM METAIUTHYECKUM LUITHHPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCrapeHus.
OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3/yXa.
Onpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJIA.
@dusnyeckue ABICHUS B NPUPOJE: IOBEPXHOCTHOE  HATSIKCHHE
6.18 U KallWUIpHbIE SBJICHUSI B NPUPOJE, KPUCTAIBI B MPUPOAE, U3IyUEHHE
' ConHna, 3amep3aHue BOAOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHHE POCHI,
TyMaHa, UHEs, CHera.
TexHuueckne yCTpPOWCTBA:  KalMJUIAPBL, IPUMEPBl  HCIOJIb30BAHMS
6.19 KPUCTAJIJIOB, KHMJIKOCTHBIM TEpPMOMETp, JATYMK TEMIEepaTypbl, TEPMOC,
' cucTeMa OTOIIEHHs JOMOB, TUTPOMETPHI, ICUXPOMETP, apoBast TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHUS.
DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA
7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3aumopeiictBue 3apsikeHHbIX Tesl. 3akoH KysoHa (3aBUCMMOCTH CHIIBI
7.2 B3aMMOJEHCTBUS 3apsUKEHHBIX TEJI OT BEJIUYMHBI 3apsIOB U PACCTOSHUS
MEXY TeJIaMH)
73 Onexrpuueckoe nose. Hanpsx€HHOCTh 3nexTpuyeckoro nosns. [TpuHnmn
5 ' CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
74 Hocurenu »sieKTpuYecKUX 3apsoB. OJIEMEHTAPHBIM AJIEKTPUYECKUN
' 3apsag. Ctpoenue aroma. [I[pOBOAHUKYN U TUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 ONEKTPUYECKUH TOK. YCIOBHUS CYHIECTBOBAHMS DJIEKTPUUECKOTO TOKA.
' W cTOYHUKH TOCTOSSHHOTO TOKA
77 JleficTBUSL 3EKTPUYECKOT0 TOKa (TEIUIOBOE, XUMHUYECKOE, MarHuTHOE).

SHCKTpI/I‘IeCKI/Iﬁ TOK B X KHMJIKOCTAX U Ira3ax




Kon Kon
pasnena|siementa IIpoBepsieMbIe 3JIeMeHTHI COIePKAHUS
7.8 Onexkrpuueckas Lemnb. Cuia Toka. JNeKTPUYECKOE HaPsKEHNE
7.9 ConpoTuBieHue MPOBOJHHUKA. Y IETbHOE CONMPOTUBIICHUE BEIIECTBA
7.10 3akon Oma a1 y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapalieIbHOE COETUHEHUE IPOBOIHUKOB
7.12 PaboTa 1 MOIITHOCTB 2JIEKTpUUECKOro Toka. 3akoH Jlxoyinsa — JleHma
713 DNeKTpUYecKHe LEeNU U MOTPeOUTENH SJIEKTPUUECKON SHEpruu B OBITY.
' KopoTkoe 3aMbIKaHue
7.14 ITocrossHHBIE MAarHUTHI. B3auMoaencTBue MOCTOSHHBIX MarHUTOB
715 MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM U €r0 3HaUY€HUE JJIs )KU3HU Ha
' 3emiie
716 OneiTr Dpcrena. MarHuTHOe molie 3eKTpudeckoro Toka. [IpumeHenHwue
' AIIEKTPOMArHUTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJSl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb
7.17 MOCTOSIHHOTO TOKa. M Crob30BaHKUE AIEKTPOJBUraTeNied B TEXHUYECKHX
YCTPOMCTBAaX U HAa TPAHCIIOPTE
718 Onbitel @apajnes. SBieHue 3JI€KTPOMarHUTHOM uHAyKuuu. IlpaBuiio
' Jlenna
719 OnekrporeHepatop. CrocoObl TONyYEHUS DIIGKTPUUYCCKOW DJHEPTHUH.
' DJEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue paboOTHI:
OneITel 1O HAOMIOACHUIO OJJIEKTPU3ALMUA Tell HMHAYKIUEH U 1pH
COTIPUKOCHOBEHUH.
UccnenoBanue AeMCTBHUS DIIEKTPUYECKOTO TIONS Ha TMPOBOJHUKUA H
JTUDJICKTPUKH.
COopka u mpoBepka pabOThI AMEKTPUIECKON IEMH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.
N3mepenue u perynupoBaHue HaMPSKEHUSI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILETO Y€pE3 PE3UCTOP, OT CO-
MIPOTUBIICHUS PE3UCTOPA U HAMIPSIKEHHSI Ha PE3UCTOPE.
7.20 OnbIThI, JEMOHCTPUpPYIOILIHE 3aBHUCHUMOCTh AEKTPUUYECKOTO

COTIPOTUBIICHUS TPOBOJAHMKA OT €ro JUIMHBI, IUIOMAAN TIOTIEPEYHOTO
CEYeHHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHDKEHUM MpU  MOCIEI0BATEIHLHOM
COCTMHEHUHU JBYX pe3ucTopoB. [IpoBepka mpaBwmia i CUJIBI TOKa TMPH
napajuielbHOM  COCIUHEHHH  pe3ucTopoB. OmpeneneHne  padOThI
ANIEKTPUYECKOTO  TOKa, MAyHlero yepe3  pesuctop. OnpeneneHue

MOITHOCTH 3JIEKTPUYECKOTO TOKa, BBIJICTISIEMOM Ha
pesucrope. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO 4Yepes
JIAMITOYKY, oT HAPSKEHUS Ha Heil. Onpenenenue KIIg

HarpeBaTc. HCCJ’IG}IOB&HI/IG MAar"dsmuTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOSHHBIX




Kon Kon
pasnena|siementa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
MarHuToB. M3yyeHne MarHUTHOTO TOJSI MOCTOSHHBIX MarHUTOB TPH HUX
o0beIMHEHUN U pazjenieHuu. ViccienoBanue JEHCTBUS 3JIEKTPUYECKOTO
TOKa HAa MarHUTHYIO CTpesiKy. OTBITHI, J€MOHCTPHUPYIOILINE 3aBUCUMOCTh
CHJIbl B3aMMOJEHCTBMSI KAaTyIIKU C TOKOM M MarHuTa OT CWJIbl TOKa U
HalpaBJIeHUsl TOKA B Karyuike. M3ydeHue AelCTBUS MarHUTHOTO IOJIA Ha
OPOBOJHUK ¢  TOKOoM. KoHCTpynpoBaHme W  u3ydeHHE  pabOThI
anekTpoasurareis. Mamepenue KITA AJIEKTPOJIBUTATEILHOM
ycTaHOBKH. ONBITBI  TI0  MCCIIEJOBAHUIO SIBICHHS AJIEKTPOMArHUTHOM
UHAYKIUH: HCCIEOBAHWE W3MEHEHHMH 3HAUYCHUS W  HalpaBJICHUS
MHAYKIIHOHHOTO TOKa
dusnueckue SBIECHUS B MIPUPOJE: AIIEKTPUUECKHE SBICHUS B aTMocdepe,
7.21 AIIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE IoJie 3eMiH, apeid
IIOJIFOCOB, POJIb MArHUTHOTO T10JIs AJIS1 KU3HU Ha 3eMile, IOJSIPHOE CHSIHUE
TexHudeckue YCTpOMCTBA: 3JEKTPOCKOI, aMIIepMETp, BOJBTMETD,
peoctar, CYETYMK DIIEKTPUYECKOW DSHEPIHM, JIIEKTPOOCBETUTEIIBHBIE
7.22 puOOpbI, HArpeBaTEIbHbIE AEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHE
IPEJOXPAHUTENH, FTEKTPOMArHuT, 3IEKTPOIBUTATENb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOIO TOKa
9 KJIACC
Kon Kon
[IpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
paszena|31eMeHTa
MEXAHWYECKMUE ABJIEHUA
8.1 |Mexanudeckoe JBrkeHne. MarepuanbHas Touka. Cuctema oTcuéra
8.2  |OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3  |PaBHOMepHOE MPSIMONIMHEIHOE IBHKCHHE
8.4 HepaBHomepHoe npsMonuHeiHoe nBuxkeHue. CpenHsas U MIHOBEHHAasl CKO-
' POCTB TeJa MPH HEPAaBHOMEPHOM JIBUKCHUN
8.5 |Yckopenue. PaBHOyckopeHHOE MPSAMOIMHEHHOE ABHKEHHE
8.6 CobOoauoe nanenne. OnbiTel [anunes
8.7 PaBHOMEpHOE JBM)XKEHUE MO OKpYXHOCTH. Ileproa m yactota oOpaiieHus.
8 ' JIunelinas n yriaoBast CKOpocTH. LIeHTpoCTpeMHUTENIBHOE YCKOPEHHE
8.8  |IlepBrlii 3akoH HploTOHA
8.9  [Bropoii 3akon HeroToHa
8.10 [Tpernii 3akon HptoToHa
8.11  |IIpuHIWMII CYNIEPIIO3UIIIH CHIT
8.12  |Cuna ynpyroctu. 3akon ['yka
8.13 Cuna TpeHMs: cuiia TPEHUs CKOJIbKEHUS, CUila TPEHUS TIOKOS, APYTHe BHUJIbI
TpEeHUs
8.14 Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUS. YCKOpeHHE CBOOOJHOTO
naIeHus




JIBrkenue mianet Bokpyr Comnnua. IlepBas kocmuyeckas ckopocthb. Hese-

8.15
COMOCTb U MEPETPY3KU

8.16 |PaBHOBecue MaTepuaaIbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEPHOrO Tena C 3aKPEIUIEHHOW OChIO BpameHus. MOMEHT
cuisl. LleHTp TsKECTH

8.18 |Ummynbc Tena. M3meHnenue ummnyibca. UMITyIbC CHITBI

8.19 |3akoH coxpaHEHHS UMITYJIbCA

8.20 |PeakTuBHOE TBMKCHHE

8.21 |Mexanuueckas paboTa ¥ MOIIIHOCTh

8.22 [Pabora cui TSXKECTH, YIPYrocTH, TpeHus. CBs3b SHepruu U paboThl

8.23 [[loTeHumanpHas PHEPrus Tejia, MOJHATOTO HaJl HOBEPXHOCTHIO 3eMIIn

8.24  [loTeHUMaNbHAS SHEPTHUS CKATOU MPYKUHBI

8.25 |Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON SHEPTHH

8.26 |3akoH coxpaHEHUS MEXaHUYECKON YHEPTUU
[IpakTuueckue padbOThI:
OmpezneneHne CpelHed CKOPOCTH CKOJBKECHHS Opycka WM JIBHXKCHHS
[IapuKa MO HAKJIOHHOW MockocTu. OmnpeneneHne yCKOpeHUs Tena MpH
PaBHOYCKOPEHHOM JIBM>KEHUU IO HAKJIOHHOW TJIOCKOCTH.
VccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
NMBUKCHUH 0€3 Ha4aIbHOW CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIU TMPU PABHOYCKOPEHHOM JABW)XEHUU 0e3

8.27 |HayanmpHOM CKOPOCTH MYTH OTHOCATCS KaK psA HEUETHBIX 4YHCEN, TO
COOTBETCTBYIOIIHNE TPOMEKYTKH BPEMEHU OJJUHAKOBEI.
VccrnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHS CKOJBXKEHHUS OT  CHJIBI
HOPMaJIbHOTO nasienus. OnpeneneHue koa¢dunrenta TpPEeHUS
ckonbxkeHus. Onpenenenue >KECTKOCTH TpYykuHbL. Onpesnenenne padoThI
CHJIBI TPEHHsI TPU PABHOMEPHOM JBIDKEHHH Tella IO TOPU3OHTAIBHON
noBepxHOCTH. Ompenenenue padoThl CUIIBI YIIPYTOCTH MPH MOABEME TPpy3a ¢
MCTOJIb30BAHNEM HETOJIBUYKHOTO U IIOJIBHYKHOTO OJIOKOB

8.98 @usnueckue SBICHUS B MPHUPOJE: MPWIMBEI M OTIUBBI, JIBI)KEHHE TUIAHET
CoNHEeYHOM CUCTEMBI, PEaKTUBHOE JABM)KEHUE )KUBBIX OPTaHU3MOB

8.99 TexHuueckue ycTpOWCTBa: CIUAOMETP, NATYUKH TOJOKEHHUS, PACCTOSTHHS

1 YCKOPEHMS, PAKETBI

MEXAHUYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABUKCHUC. OcHOBHBIC XApaKTCPUCTHUKHU KoJIeOaHMiA:

91 [IEpUOJ, YaCTOTa, aMILJIUTY1a

9.2 MareMaTHuecKuii U NpYyKUHHBIM MasaTHUKH. [IpeBpamieHue sHeprum npu
Kosie0aTeIbHOM JIBUKEHUN

9.3 [3aryxarommue xonebanus. BerHy)kneHHble KoneOanus. Pesonanc
Mexanuueckne BoJIHBI. CBOICTBa MeXaHMYEeCKMX BOJH. [IponmosbHblE M

9.4  |momepeuHble BOJIHBL. JIJTMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHn4eCcKHe BOJIHBI B TBEPJIOM TeJIe, CEHCMUYECKHUE BOJIHBI

9.5 [3Byk. I'pomKocTh ¥ BbICcOTa 3ByKa. OTpakeHUeE 3ByKa

9.6 |UH}pa3ByK u yIbTpa3ByK

9.7

[IpakTuueckue padboThI:




OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
OmnpeneneHne 9acTOTHI ¥ IEPHOAA KOJICOaHUH TIPYKMHHOTO MasiTHUKA
WccnegoBanue 3aBUCHUMOCTU TEpHOJA KOJEOAHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. MccrenoBaHue 3aBUCUMOCTH TEpPHOAA KoJeOaHUN
MPY>XKHHHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka HE3aBUCUMOCTH MEPHO/IA
KoJieOaHUW Tpy3a, MOABEIICHHOIO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
MpyXuHbL. M3MepeHne yckopeHus CBOOOIHOTO M CHUS
9.8 @dusnueckue SBICHHS B TMPUPOJC: BOCHPUATHE 3BYKOB IKUBOTHBIMH,
' 3eMJIETPSICEHUE, CEHCMUUYECKUE BOJIHBI, I[yHAMH, 9XO
9.9 TexHUUecKue yCTpOMCTBA: IXOJIOT, HMCIOJIB30BAaHHE YIbTPa3BykKa B OBITY
’ U TCXHHKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
101 DNEKTPOMarHUuTHOE TOJie. DJIEKTPOMArHuTHbIC BOJTHBI. CBOKCTBA AJIEKTPO-
' MarHUTHBIX BOJIH
10.2 [IIkana 3IeKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BoimHOBBIE CBOMCTBa
CcBeTa
10 [IpakTuueckue padbOThI:
10.4 |M3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWUJIBHOTO Te-
nedoHa
105 dusndeckue SIBICHUS B MPUPOAC: OUOJIOTHYECKOE JEHCTBUE BUAMMOTO,
' yIAbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3TyUEHHI
10.6 TexHUYeCKHEe yCTPONCTBA: UCIOJIB30BAHUE JJICKTPOMATHUTHBIX BOJIH JUIS
' COTOBOM CBSI3H
CBETOBBIE SBJIEHUA
11.1  |[JIyueBast moaens cBeTa. MIcCTOUHUKH cBeTa
11.2  |[IpsiMonMHEHHOE pacpOCTpaHEHUE CBETa
11.3  |Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpaKeHUs CBETa
114 [Ipenomienue cBeta. 3aKoH mpeaoMiieHus cBeta. [lomHoe BHyTpeHHEee oTpa-
YKEHHE CBETa
115 |lIunza. Xox iaydeil B TuH3E
11.6  |OnTuueckas cucrema (oToanmnapara, MUKpOCKOIIA U TeJIECKOIa
11.7 ['ma3 kak onTHYecKasi CUCTeMa. bIM30pyKOCTh U aTbHO30PKOCTh
118 Pasnoxxenne Oenoro cera B cmekTp. Onbitel Hpiorona. CroxeHue
= ' CHEKTPAIBHBIX I[BETOB. JlucTiepcus cBeTa
[IpakTudeckue paboThI:
VccnemoBanre 3aBHCHMOCTH YIla OTPaXEHHUS CBETOBOIO JIyda OT yIJia
MaCHMSI.
M3ydyeHne xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
11.9 VccnenoBanue 3aBUCHMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO Jy4ya OT YIJia
Ma/ICHUST Ha TPAHHIIE «BO3YX — CTEKIION.
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOMparoreit
TTUH3BI.
OMBITHI IO PA3TIOKEHHUIO OETIOTO CBETA B CIEKTP.




OmnBITH 110 BOCIIPUATHIO I[BETa MPEAMETOB MIPU MX HAOJIOJCHUN Yepe3 IBe-
TOBbIE (PUITHTPHI
11.10 ®dusnueckue sBiIeHUs B npupoje: 3atMeHuss ConHua u JlyHbl, 1BeTa Tell,
OIITUYECKHE sIBIEHUS B atMoc(epe (1BeT HeOa, pedpakiuus, pagyra, MEPax)
11.11 TexHuueckue ycTpoHCTBa: OUYKM, MEPHUCKOI, (oToanmapar, ONTHYECKUE
CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
12.1  |Onwitel Pezepdopna u manerapHas Mojaenb aroma. Mogens atroma bopa
12.2 |McnyckaHue u morjomeHue ceera aroMoM. KBaHThl. JInHeyaThie CIEKTPBI
12.3 |PagmoaktuBHOCTH. AJb(da, 6eTa- 1 TaMMa-u3IIydeHUs
12.4  |Crpoenue aromHoro aapa. Hyknonnas Mozens aToMHoro siapa. M3oromnst
12,5 |PagmoaktuBHBIE npeBpamieHus. [lepros momypacmnaga aTOMHBIX SIEp
12.6  |Slnepubie peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MacCOBOTO YHCEI
12.7 |OHeprus cBs3u aTOMHBIX siiep. CBsI3b MAaCChl U SHEPTUU
12.8 |Peakuuu cuHTe3a U neneHus saep. Mcrounuku sHeprun CotHIA U 3BE3]T
12 12,9 SnepHas sHepreTuka. JlecTBUE paJMOAKTUBHBIX M3JIyUYE€HHH Ha >KUBBIE
OpraHU3MBbI
[IpakTryeckue paboTHI:
HaOmnroaeHne CrijonHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYEHHUS.
12.10 |HccnemoBanue TPEKOB: M3MepeHne SHEpPruu YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
l3Mepenue painoakTUBHOTO (poHa
@dusnueckue SBICHUS B TPUPOAE: €CTECTBEHHBIH PAaTUOAKTUBHBIA (DOH,
12,11 |kocmuueckue Jy4H, PaguOaKTUBHOE U3JIy4CHHUE IIPUPOIHBIX
MUHEpaJIOB, JeHCTBHE paAMOaKTUBHBIX N3TYyYeHUI Ha OPraHU3M YeloBeKa
1212 TexHu4ecknue ycTpOMCTBA: CHEKTPOCKON, MHAVBUIAYAIBHBIA JO3UMETp, Ka-
' Mepa Busibcona

INPOBEPSEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

Kon

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOIO
o0u1ero oopaszopanus Ha ocHoBe PI'OC

[lonnmanue ponu (GU3MKKM B HAayyHOH KapTUHE MHUPA; CHOPMUPOBAHHOCTD
0a30BBIX MPEACTABIECHUN O 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTHU SIBJICHUI
MPUPOJBI, O POJIM DKCHEpUMEHTa B (pu3uKe, 0 cUCTeMOooOpa3yrouie poau
¢u3MKN B Ppa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00
OBOJIONMM  (U3MYECKMX  3HAHMH M HUX  POJIM B  LIEJIOCTHOM
€CTECTBEHHOHAYyYHOW KapTHHE MHpa, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX
y4€HBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, pa3BUTUE TEXHUKH U TEXHOJIOTUH

3HaHMS O BHJAaX MaTepuH (BELIECTBO M MOJE), O JIBUKEHHH KaK criocode cy-

LICCTBOBAHUA MAaTCpHU, 00 aTOMHO-MOHCKyHHpHOﬁ TCOpHUU CTPOCHUA BC-




Kon
NMpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPEIMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOIO
o01ero oopazoBanus Ha ocHoe PI'OC

iecTBa, 0 (U3UYECKON CYNTHOCTHU SIBJICHHM HMPUPOJIbI (MEXaHUYECKUX, TEll-
TTOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE pa3/inyaTh SBICHUS I10
OMHMCAHUI0O  MX  XapaKTepHbIX  CBOMCTBU HAa  OCHOBE  OIBITOB,
NEMOHCTPHUPYIOIIUX JaHHOE (U3MUYECKOE SIBIICHUE; YMEHUE pacIo3HaBaTh
[POSIBIICHUE M3YUYEHHBIX (UBUYECKUX SIBICHUN B OKPYXAlOIIeM MHUpE,
BBIJICTISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJIaI[GHI/Ie OCHOBAMHU ITOHSATHHHOTO amnrapara WU CHMBOJIMYCCKOTO A3bIKa
(bl/I3I/IKI/I N HCIIOJIB30BAaHHUE HX I PCIICHHA y‘Ie6HBIX 3aaa4; YMCHHUC
XApaKTCPHU30BaATb CBOMCTBaA TECII, (bI/ISI/ILIeCKI/Ie SABJICHUA U IIPOLIECCHI,
HCII0JIb3Ys (bYHIIaMeHTaJIBHble 1 SMIIMPHUYCCKUC 3aKOHBI

YMeHHe OITMCHIBAaTh HU3Y4YCHHBIC CBOMCTBa TeN U (1)I/I3I/ILICCKI/IG SABJICHUS, HC-
I10JIb3Ys (1)I/I3I/I‘IGCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMH METOJOB HAaY4YHOI'O IIO3HAHUS C y‘IéTOM CO6J'IIO,Z[CHI/I$I
IIpaBUJI 0€e301acHOTO Tpyda: Ha6J'II-OI[eHI/Ie (bHSH‘IeCKI/IX SIBJICHHI

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
NaHHOro HaOopa 00OpyIOBaHMS IO HHCTPYKLIMHU, ONHUCBHIBATH XOJ| OIBITA
1 3aIMChIBATh €r0 pe3yJbTaThl, HOPMYIUPOBATH BHIBOJBI;

IIPOBCACHUC IPAMBIX U KOCBCHHBIX I/I3M€p€HI/II71 (1)I/I3I/I‘~I€CKI/IX BCJIIMYUH: YMC-
HUE IUIAHUPOBATb HM3MEpPEHHs, CaMOCTOSTENbHO COOUpaTh SKCIIEPUMEH-
TaJlbHYI0 YCTAHOBKY II0 HHCTPYKLUHU, BBIYHUCIATH 3HAUYECHUE BEJINYMHBI
1 aHAJIU3UPOBATh IIOJYYCHHBIE PE3YJBTAThl C Y4ETOM 3aJaHHOM IOTpell-
HOCTH PE€3yJbTaTOB U3MEPEHUN;

[MPOBEACHUE HECIOKHBIX OJKCIEPUMEHTAIBHBIX HCCIEAOBAaHUN; CaMOCTOS-
TE€IbHO COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U MPOBOJUTH HC-
CJIIEIOBAHUE [0 HHCTPYKUUHU, IPEACTABIATh IOJYYCHHBIE 3aBUCHMOCTHU
(¢u3nYecKUX BEJIWYMH B BHJIE TaOIHIl U rpauKOB, YUUTHIBATH MTOTPELIHOCTH,
J1eJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHNUS

[ToHnMaHMe XapaKTEepHBIX CBOMCTB (M3WYECKUX Mojienell (MaTepHuaibHas
TOUYKa, aOCOJIIOTHO TBEPIOE TEJO, MOJIENU CTPOCHMS Ta3oB, >KUAKOCTEH
1 TBEPIBIX TeJ, MJIaHETapHas MOJEIb aToMa, HyKJIOHHAs MOJENIb aTOMHOTO
s7[pa) 1 YMEHNE IPUMEHATh UX JUIsl 00bsICHEHUS (PU3HUECKUX MPOLIECCOB

YMeHue o0bICHATD (I)I/I3I/ILIGCKI/IC IMPOUECChI U CBOMCTBA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B HaCTHOCTH,
BbIABJIATH IMMPUYNMHHO-CIICACTBCHHBIC CBA3U U CTPOUTH O0OBSACHEHHE C OHOpOﬁ
Ha HN3YUCHHBIC CBOMCTBA (I)I/IBI/I‘-ICCKI/IX ﬂBHeHHfI, (I)I/I3I/ILICCKI/IC 3aKOHBI,
3AKOHOMCPHOCTHU U MOJCIIN

YMeHue pemaTth pacu€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHIA), UCTIONb3Ys
3aKOHBI U (DOPMYIBI, CBSI3bIBAIONUE (DM3MUECKHUE BETUYHMHBI, B YaCTHOCTH,
3aMMCHIBATh KPATKOE YCIOBUE 3a]a4H, BBISBIISATh HEJIOCTAIOIINE JTaHHBIC, BBI-
Oupath 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC JIJIsi €€ PEIICHUSs, UCII0JIb30BaATh
CIIPaBOYHBIE JJAaHHBIE, MPOBOJUTH PACUETHI M OLEHUBATH PEATUCTUYHOCTH

IOJIYYCHHOI'O 3HAYCHUA (I)HSHHCCKOﬁ BCJIIMYMHBI; YMCHHC OIPCACIIATH




Kon
NMpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPEIMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOIO
o01ero oopazoBanus Ha ocHoe PI'OC

pa3MepHOCTh (U3UYECKON BEIMYMHBI, TOTYYECHHON IIPU PEIICHUH 3aauu

YMEHHE XapaKTEepU30BaTh IPHUHLMUIILI ACHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HCJI€ OBITOBBIX NPHOOPOB, U MPOMBIINIICHHBIX TEXHOJOTHYECKUX
[IPOLIECCOB 10 UX ONUCAHMIO, UCIONb3Ysl 3HAHMUS O CBOWCTBaX (PU3MYECKUX
SIBJICHUM 1 HEOOXOJUMBble (pU3HUECcCKUe 3aKOHOMEPHOCTH

10

YMeEHUE HCIONB30BaTh 3HAHUS O (PU3WYCCKUX SIBICHUSX B IMOBCEIHEBHOMN
KU3HHM 711 oOecrieueHuss Oe30MacHOCTH TPH OOpalleHUH ¢ OBITOBBIMHU
MprUOOpaMHU M TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBbS U CO-
ONMOJIEHUsT HOPM DKOJIOTUYECKOTO TOBEACHHUS B OKpYXKaIOIeH cpee;
[MOHMMAaHUE HEOOXOJWMOCTH TPUMEHEHUS IOCTHKCHHA (PU3UKU U TEXHO-
JTOTHH JIJIS PalliOHAIBHOTO MPUPOIOIIOIb30BAHHMS

11

OnmbiIT  moucka, mnpeoOpa3oBaHUS W MpEACTaBIeHHS  HH(OpMAIMH
(GU3MYECKOTO  CONIEpKaHHUA C  HCIOJb30BaHHEM  MHGOPMAIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJOTWW; YMEHHE  OLIEHMBaTh  JIOCTOBEPHOCTH
[10JIy4eHHON MH(pOpMalluy Ha OCHOBE MMEIOIUXCSI 3HAHUN U JIOIOJHUTENb-
HbIX HMCTOYHHMKOB; YMEHHE HCIOJIb30BaTh IPU BBINOJIHEHUH YUEOHBIX
3alaHuil  HAay4YHO-TIONMYJISIPHYIO JIUTEpaTypy (QHU3UYECKOro CoJep>KaHusl,
CIpaBOYHbIE MaTepHallbl, pecypchl ceTu VIHTepHeT; BiageHue O0a30BBIMU
HaBBIKAMU TpeoOpa3oBaHusi MH(POPMAIMN U3 OJHOM 3HAKOBOH CHUCTEMBI B
NpYTyl0; YMEHHME CO3[aBaTh COOCTBEHHbIE ITMCBMEHHBIE U  YCTHBIE

COO6H.I€HI/IH Ha OCHOBC I/IHCbOpMaI_II/II/I N3 HECKOJIBKUX UCTOYHHKOB







TemaTuueckoe IIJIAaHUPOBAHUEC

7 KIIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HU(POBbIE) 00pa3oBaTebHbIE
n/n POrpaMMbI Beero KonTposabHubie IIpakTuyeckue pecypebl
padoThI padoThI

‘Pa:men 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUpPa
‘1.1 ”CDI/IsHKa — HayKa O IpUpoe HZ H H ‘ﬂ KIIace
1.2 |®usuueckue penmammmr la | I3 Inttps:/Awww.yaklass.ru/p/fizika? YkIShowAll=1
‘1.3 HECTGCTBeHHO-HaquI)H?I METO/ IO3HAHUSA HZ H Hl ‘
‘I/ITOFO 0 pasaeny H8 H
‘Pamen 2. IlepBoHaYaJbHbIE CBEIEHUSI O CTPOEHNH BeleCTBA
‘2.1 ”CTpoeHHe BEILECTBA HZ H Hl ‘
29 JIBr>KeHME U B3aMMOJICMICTBUE YaCTHI] 4 2 S knacc

"™ |IBemecTBa https://www.vyaklass.ru/p/fizika? YkIShowAll=1
‘2.3 ”AFpeFaTHBIe COCTOSIHUS BEIIECTBA Hl H H ‘
‘I/IToro o pazzaeny H? H
‘Pa311e.11 3. JIBusKeHue M B3aUMO/eliCTBHE Tell
‘3.1 ”MexaHquacoe IBUKEHHUE HlO H HZ ‘
‘3.2 ”I/IHepum{, Macca, TII0THOCTh H9 Hl Hl ‘ﬁttl(na.lcc .. B

ps://www.yaklass.ru/p/fizika? YkIShowAll=1

‘3.3 ”CI/IJ‘Ia. Bunsr cun H15 Hl H3 ‘
‘I/IToro 0 pa3feny H34 H
‘Pauen 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 Hasnenue. [lepenaya naBneHus: TBEpALIMU 5 2

" |lremaMu, )KUIKOCTSIMH U Ta3aMu
‘4.2 ”I[aBJIeHI/Ie JKUJIKOCTH H6 H H ‘ g

KJ1acc

4.3 | Amvocpeproe nasnenie 5| i nttps: //www.yaklass ru/p/fizika?YkIShowAll=1
‘4.4 HjleﬁCTBHe KUJIKOCTH Y Ta3a Ha H12 Hl H3 ‘
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‘ KosnuecTBo yacoB ‘
Ne HanmeHoBaHue pa3/ie/ioB U TEM DaekTpoHHbIe (HH(POBLIE) 00pa3oBaTebHbIE
n/n IporpaMMmbl Beero K‘“;Ta%‘:ﬁ:""e Hpa;‘aTﬁt‘icl"“e pecypebl
‘ ”HOl"py)KéHHOC B HUX TEJIO H H H ‘
‘I/ITOFO 10 pasaeny H28 H ‘
‘Paweﬂ 5. PaGoTa u MOIIHOCTB. JHeprus ‘
‘5.1 HPa60Ta Y MOILIHOCTb HG H Hl ‘
5.2_|lIpocsie mexanm3met 8| 2 ntps:fanaw yakiass ruipfizikazYkishowAll=1
‘5.3 HMexaHI/IquKaﬂ SHEPTHs HS Hl Hl ‘
‘I/ITOFO 0 pasaeny H19 H ‘
‘Pame.ﬂ 6. IloBTOPHTEIbHO-00001AI0 1M MOYJIb ‘
‘6.1 |‘HOBTOpI/ITeJII)HO-0606HIaIOHII/II71 MOJTYJIb HG H H H ‘
‘I/ITOFO 0 pasaeny HG H ‘
OBILEE K
HpglrpAMOl\j[Ié/IqECTBO YACOB I10 102 la 23
8 KJIIACC
KosmnuecTBo yacos
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
w/n nporpamm1 Beergl NOMTROutbIE | Tlparcnucerce pecypent
‘Pamen 1. TemioBbie ABJICHUS ‘
‘1.1 HCTpOGHI/Ie 1 CBOMCTBA BEIIECTBA HG H H ‘ 9 kmacc
1.2 | Tenmossie mpomeccer 33 |1 6.5 Inttps://www.yaKlass.ru/p/fizika? YkIShowAll=1
‘I/ITOFO 0 paseny H39 H ‘
‘Parmen 2. DyIeKTpHYeCKHEe H MATHUTHbIE SIBJICHHUS ‘
21 DneKkTpudecKue 3apsUIBI. 3apspKeHHBIE 9 1 P
e, https:/www. yaklass.ru/p/fizika?Y kIShowAll=1
‘2.2 HHOCTOZHHBIﬁ AIEKTPUYECKUI TOK H31 Hl HlO ‘ ' ' ' '
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‘ KonuyecTBo yacos ‘

Ne HaunMeHoBaHMe pa3e/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n IporpaMMmbl Beero K"*;Ta%‘:j;‘:l""e Hpal;‘aTgL‘icI"“e pecypebl
‘2.3 HMaFHI/ITHBIe SIBJICHUS Hll H H4 H ‘
‘2.4 HBJIeKTpOMarHHTHaﬁ WHAYKIUSA H? Hl Hl H ‘
‘I/ITOFO 10 paszeny H58 “ ‘
‘Pame.ﬂ 3. IloBTOPHTEILHO-00001AIOIMIT MOYJ/Ib ‘
‘3.1 ‘|HOBTOpI/ITeHBHO-O6O6H_[aIOH_II/II71 MOJIyJb HS H H H ‘
‘I/ITOFO 0 pasaeny HS H ‘
OBIIEE K

HPglFPAMOl\j[Ié/IIIECTBO YACOB I1O 102 |3 225

9 KIIACC

KosmuecTBo yacos
Ne HaumenoBaHue pa3/ieioB U TeM JJyieKTpOHHbBIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/n IPOrpaMMbl Bceero KO};;%‘:)‘];Z?I’E Hpa::ﬁ':)‘;icllme pecypcbl
‘Pa311e.11 1. Mexanu4yecKue siBJEeHUS ‘
11 MexaHn4ecKoe JBMKEHUE U CIIOCOOBI ero 30 1 4
OTMHUCaHUs o xknace

1.2 |Bsaumoneiicrue ten 6 | |4 Inttps:/Awww.yaklass.ru/p/fizika? YkIShowAll=1
‘1.3 H3aKOHBI COXpaHEHUS H18 Hl HZ ‘
‘I/ITOFO 0 paznerny H64 H ‘
‘Pauen 2. Mexann4ecKue Ko1e0aHUus M BOJIHBI ‘
‘2.1 HMexaHI/IquKHe KoJieOaHus H9 H H3.5 ‘ o knace
‘2.2 HMexaHquCKHe BOJIHBL. 3BYK HS H H3 ‘ https://www.yaklass.ru/p/fizika? Y kIShowAll=1

‘I/ITOFO 10 pasaeny H17 H

‘Pa:men 3. DJ1eKTPOMarHUTHOE N0JIe M 3JIeKTPOMATHUTHbIE BOJIHbI

‘3.1 HBneKTpOMarHHTﬂoe oJjie u H7 H H H
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KoaudecTBO 9acoB ‘

No HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HU(pOBbIE) 00pa3oBaTebHbIE
KonTposibHbIe IIpakTuyeckue

n/n MPOrpamMmbl Bceero pap60Tl>l p paBOTI pecypcbl
‘ HBJ‘ICKTpOMaFHI/ITHI)Ie BOJIHBI H H H H
‘I/ITOFO 10 pasjeny H? H
‘Pame.ﬂ 4. CBeTOBLIE IBJICHUS
‘4.1 HBaKOHm pacupocTpaHeHus CBETa H9 H HZ P

KJiacc
4.2_|lnnspt u onmiieckre npuGoper 7| L ttps://wvw.yaklass.ru/p/fizika? YKIShowAll=1
‘4.3 HPa:mo;KeHHe 0eJIoro CBETa B CIIEKTP H4 H Hl
‘I/ITOFO 0 pasaeny HZO H
‘Pame.ﬂ S. KBaHTOBbIE SIBJICHUS
‘5.1 HI/ICHyCKaHI/Ie 1 IIOTJIOIICHHUE CBETAa aTOMOM H4 H Hl P
KJiacc

5:2_|[Crpoerme atoumoro aapa 5| | ttps://wvw.yaklass.ru/p/fizika? YKIShowAll=1
‘5.3 Hﬂ,[[epHBIe peakuuu HG Hl H ‘
‘I/IToro IO pa3feny H15 H
‘Pamen 6. [loBTOPHMTEIHHO-00001IAIOIINIT MOAYIb
6.1 MexaHnuecKkue BICHUS (TOBTOPUTEIIBHO- 3 3

" |loGoOmaronuiit MOAYIb)
6.2 TenoBsie siBNEHUS (TIOBTOPUTETHHO- 3

" |lo6o0rmmarontuit MOIYIIh)

DONeKTPOMATHUTHBIE SIBIICHUS
6.3 . 3 1
(TTOBTOPUTETHHO-0000IIAOIIHNI MOTYIIb)

6.4 CBeToBEbIC SBJICHUS (TIOBTOPUTEIHHO- 1 1

" |lo6obmuraromuii MOIYIb)
‘6.5 ‘|HOBTOpI/ITeJ'IBHO-06061].[2[}011_[1/1171 MOAYJb H4 H H H
‘I/IToro 0 pa3feiny H14 H
(OBLLEE KOJUYECTBO YACOB I10 1236 |3 [26.5 |
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Ne
n/n

HanmenoBaHmue pa3jie/ioB U TeM
NPOrpaMmbl

KoaudecTBO 9acoB

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

ITPOTPAMME




