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7 KJIACC

Pazgen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIET0 MUPA.

®dusuka — HayKa o npupoje. ABieHus TpUpobl (3IEMEHTHI COAEPKaHUs, BKIIOYAIOIINE
MEXIMpEIMETHbIE CBsI3U). DU3nuecKkue SBICHUS: MEXaHUYECKHE, TEIUIOBBbIE, 3JEKTPUUECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE.

@usnueckue BenuyuHbL. Pa3zmepnocts. Exununmsl ¢gusmueckux BenuuuH. M3mepenue
buszndeckux BenuuuH. OTanoHbl. ®dusmyeckue mnpubopel. llena penenus. IlorpemHocTts
n3Mmepennii. [lpaBuma Oe3omacHoro Tpyzaa mpu padore ¢ 1abopaTOpHBIM 000PYIOBAHUEM.
Mexnynapoanas cuctema equHull. [lepeBon BHecUCTEMHBIX eAMHUL B eAuHUIBI CH.

Kak ¢usuka u apyrue ecTeCTBEHHbIC HAyKH M3Y4arOoT MPUPOIy. EcTecTBeHHO-HAYYHBIH
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAy4YHOI'O BOMNPOCA, BBIABI)KEHHE THIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe TUMoTe3, O0ObsAcHeHHWe Habmogaemoro sBieHus. OmnucaHue
bu3NYECKUX SBICHUHN C TTOMOIIBIO MOJEIEH.

Jemoncmpayuu.

MexaHuveckue, TErIoBbIe, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.

Ouznyeckue MpuOOPHl U MPOIEeaypa MPsIMBIX MU3MEPEHUN aHAJIOTOBBIM M LU(POBBIM
npudopom.

Jlabopamopuusie pabomot u onvimel.

Onpenenenne HeHbl JeJIeHUs MIKaIbl K3MEPUTEILHOrO MpHoopa.

N3Mepenne paccTosTHUM.

N3mepenue mnomany u 06bEMa. MeToa majaeTku.

N3mepenue BpeMeHuU.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.

Onpenenenne pa3MepoB MaIbIX Ted. MeToa psioB.

[IpoBenenue wuccnenoBaHus MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM OO0JIbINe, YeM OOJIBIIIe BHICOTA TyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHHH BelleCcTBA.

Crpoenue BemecTBa: aroMbl M MOJIEKYJIBI, HMX pa3Mmepbl U Maccbl. OmbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxenue uvactuil BemiecTBa. CBsI3b CKOPOCTH JIBHJKEHMSI YaCTHUI[ C TEMIIEpaTypoOu.
bpoynoBckoe nmxkenme. Jnddysms. BammopeiicTBue dYacTHIl BEMIECTBA: NPHUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEM M  TBEPABIX
(KpUCTaNIMYeCKUX) Tel. B3amMOCBS3b MEXIy CBONCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUMN
BOJIBI.

Jemoncmpayuu.

Habmronenne 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysum.

HaGmronenne siBiieHUH, OOBSCHSIOMUXCS TPHUTSHKEHUEM WM OTTAJIKUBAHUEM YaCTHII
BEILIECTBA.

Jlabopamopuvie pabomol u onvimel.

OneHka quaMerpa aToMa METOJIOM PSIIOB (C HCTIONIb30BaHHEM (oTorpaduii).



OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACITUPEHHS Ta30B.

OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3nen 3. /IBu:keHne U B3anMo/ielicTBHE TeJl.

Mexanunueckoe nBuxkeHue. [lyte u mepemenieHue. PaBHOMEpHOE M HEPaBHOMEPHOE
nBwkeHue. CBOOOMHOE TMajJeHHE KaK MPUMEpP HEPAaBHOMEPHOTO ABMXKEHUs Teld. CKOpOCTb.
CpenHsisgs CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUH. Pacu€r myTy U BpeMEeHU ABUKECHUS.

I'paduku 3aBHCHMMOCTEl BETUYMH, OMUCHIBAIOMIMX JBIKeHHE. OOmue MoHATUS 00
OTHOCUTENBbHOCTH ABMKEHUS. CI0KEeHHE CKOPOCTEH IS T, IBHXKYLIUXCS MapalijiesibHO.

SBnenue uHepuuu. 3aKOH HMHEpIWU. B3auMopeicTBHe Tenm Kak NMPUYMHA W3MEHEHUS
CKOpPOCTH JABWXXEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEIbHOM JIBUKECHHH.
[TnoTHOCTH BemiecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00hEMA BEIlleCTBa.
Cwmecu u criaBbl. [ToBepXHOCTHAS U TMHEHHAS TIIIOTHOCTb.

Cuna xak xapakTepucTuka B3aumonencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl C MOMOINBID JWHAMOMETpa. fIBI€HHE TATOTEHHS MU cwia TsokecTd. Cuiia
TSKECTU Ha Jpyrux muianerax. Bec tema. HeBecomocTs. CroxkeHue Cuil, HalpaBiIEHHBIX IO
ozHOI npsimoii. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUs U TPEHUE TOKOS,
BA3KOE TpeHHe. TpeHue B IpUpo/ie U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHU4ecKoro IBHKEHUS Tena.

N3mepenune ckopocTu NpsIMOJIMHEMHOTO IBUXKEHHUS.

Habumronienue siBjI€HMsI UHEPIUH.

HaGmonenne nsMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TEJL.

CpaBHeHME MacC 10 B3aUMOJEHCTBUIO TEJL.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopuuvie pabomol u onvimel.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO JBIKEHHUS (IIapuKa B KHUJIKOCTH, MOJENH
AJIEKTPUIECKOTO aBTOMOOWJIS U TaK Jlajee).

Onpenenenue cpenHed CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuKa MO HaKIOHHOU
IJIOCKOCTH.

Onpenenenue MIOTHOCTU TBEPIOTO TeNA.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTsKeHHs (JedopManui) MPY>KUHBI OT
MPUIOKEHHOMN CHIIBIL.

OMBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBXEHHUS OT CUJIbI JIABJICHUS
U XapaKkTepa COMPUKACAIOIIUXCSI TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH M ra3oB.

Hasnenue. Cuna naBienus. CriocoObl yMEHbBIIICHUS U YBEIHUEHUS AaBlieHus. JaBneHue
ra3a. 3aBHCHMOCThH JIaBIICHHUS Tra3a oT 00bEéMa U Temmeparypsl. llepenada naBieHus TBEPABIMU
TeJIaMH, KHUAKOCTAMHU U razamu. 3akoH [lackans. [lneBMaTHuecKre MaIlIMHBbI.

3aBUCHUMOCTh JIaBJICHUSI JKHJIKOCTH OT TJyOWHBI MOrpykeHus. [uapocTaTmueckuit
napagokc. Coobmaromuecss cocyasl. ['napaBnnyeckue MexaHu3mbl. Mcmoab30BaHUE BBICOKHUX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJOIIPOBOA.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHUuHBI CyIIECTBOBAHUS BO3IYIIHON
o6onoukn 3emmu. OnbiTr Toppuuennu. M3mepenue atmocdhepHOro naBieHUS. 3aBUCHMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJa YpoBHeM Mops. I[Ipubopsl nans u3MepeHus
aTMOC(EpHOTO AaBICHHS.



JleficTBre JKMOKOCTM M Ta3a Ha INOrpyKEHHOE B HHUX Teno. BelTankuBaromas
(apxumenmoBa) cwima. 3akoH ApxuMmena. YCJIOBHE BO3HUKHOBEHHS  BBITAJKHBAIOMIEH
(apxumenoBoii) cuibl, moaTrekanue. [InaBanue ten. Bo3myxomnnaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JaBJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO M Ta30M.

CooOmaromuecs CoCy/Ibl.

I'mppaBnuueckuii mpecc.

[IposiBnenue aeiicTBUs aTMOC(HEPHOTO AaBICHUSI.

Cudomn.

3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT 00BEMa OTPYKEHHON B KHUIKOCTh YaCTU TENA U
MJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue maBaHMsS TeN: IUIABAHUE WM IOTPY’KEHUE Tel B 3aBUCHUMOCTH  OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U AKUIKOCTH.

Jlabopamopuuvie pabomol u onvimel.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B JKUIKOCTD
YacTH Tena.

OnpeneneHne BbITAJIKUBAIOUIEH CHIIBI, JCHCTBYIOHIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIbI, AEHCTBYIOIIEH HA TEJIO B KUIKOCTH,
OT Maccsl Tena.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTh BBITAJKHUBAIOLIEH CHJIBbI, JEWCTBYIOIIEH Ha
TEJIO B XKHUJKOCTH, OT 00bEMa NOTPYKEHHOHM B KUAKOCTh YACTH TeJla M OT IUIOTHOCTH KHJIKOCTH.

KonctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOJKU U OIpejesieHue €&
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanuueckass paboTta s CWJI, HAmpaBiICHHBIX BIOJIb JIMHUUA TEPEMEIICHHUS.
MomHoCTSb.

[IpocTeie MexaHHM3MBI: pbluar, BOpPOT, OJIOK, TIIOJMCIACT, HAKJIOHHAs IUIOCKOCTD,
HOXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [TpaBuiio momenToB. [Ipumenenne
mpaBUiia paBHOBeCcHs] pbluara K Onoky. «3o1oroe mpaBuno» Mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas sHeprusi. KuHeTnueckas W mnoTeHIMaldbHas 3Heprus. [IpeBpaienue
OJIHOTO BHJIa MEXAHWYECKON SHEPrUU B JAPYTrOl. 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU B
MEXaHUKE.

Jemoncmpayuu.

[TpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

HccnenoBanue ycinoBuii paBHOBECHs pbluara.

N3mepenue KII/ HakJIOHHON TJIOCKOCTH.

N3yuenue npaBuia peryara Jijist IOJABHXKHOTO U HETIOJBHYKHOTO OJIOKOB.

Omnpenenenne KIT/I moaBm>kHOTO W HEMTOABUKHOTO OJIOKA.

Omnpenenenue padOThI CHIIBI YIPYTOCTH IPU MOABEME TPY30B IPU MOMOIIU MOABUKHOTO
OIoxa.

N3ydeHune 3ak0Ha COXpaHEHHSI MEXaHUYECKON SHEPIUU.



8 KJIACC

Pa3pnen 6. TenuioBble siBJIeHMS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHHUS BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbITb, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopnenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUHN BemecTBa. Kpucrammmdeckue
u amopdHsbie Tena. ['padeH — HOBBIM MaTepHualt )ik HOBBIX TEXHOJIOTUNA. TeXHOIOTUN TIOTyYeHUS
HCKYCCTBEHHBIX anMa30B. OObSICHEHHE CBOMCTB ra30B, HUAKOCTEH M TBEPHABIX TNl Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUUECKOM Teopuu. IloBepXHOCTHOE HaTsAKEHUE, CMayuMBaHMHE,
KaMWUISpHBIE sIBJICHUS. TEIIOBOE pacIIMpeHUE W CKaTue. 3aBUCUMOCTH JABJIEHUs rasza oT
00BEMa, TeMIeparypsbl.

Temneparypa. CBsi3b TemmepaTypbl CO CpEIHEW KHUHETUYECKON SHEpPrueu TEerIoBOro
JBUKEHHUS yacTull. TemnepaTypHbIE IIKab.

BuyTtpennsst sneprus. CrnocoObl M3MEHEHHS BHYTPEHHEH JHEpPrHH: TeIvlonepenadya u
coBepIeHre padoThl. Buibl Teruionepeaaun: TemIONPOBOIHOCTh, KOHBEKIIUS, H3ydeHne. Buab
TEIUIONEepeIauy B IPUPOe U TexHHuKe. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonnuectBo TemnoTel. YienbHas TEINIOEMKOCTh BeElIECTBA. TemI000MEH U TEIIOBOE
paBHOBecue. 3akoH HproToHa-Pruxmana. YpaBHeHue TEIIoBoro 6anaHca.

[lnaBnenue u OTBEpIEBaHUE KPUCTAJUIMYECKUX BELIECTB. Y I€JIbHAS TEIUIOTA IJIABJICHUS.
[TapooOpa3zoBanue W  KOHJEHCAIIUSA. Ucnapenue. Kunenue. VnempHas — TeIioTa
napooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOTO JaBIICHUS.
HacpiienHsbIil 1 HeHaChILEHHBIN nap. BiaaxHOCTh BO3AyXa.

DHeprus TOIMBa. Y IeJdbHas TEIJI0Ta CTOPAHUS.

[Mpunmunsr pabotsl TermoBbix asurateneii. KIIJ terutoBoro nsuratens. TerutoBeie
JIBUTATENH U 3alIUTa OKpyXkKarole cpenbl. TemioBbie NoTepu B TEMIOCETSIX.

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HabGmonenrne 6poyHOBCKOTO TBUXKEHHUS.

Hab6monenue quddysumn.

HabGnronenue sBNeHUII TOBEPXHOCTHOTO HATSHXKEHUS, CMAUMBAHUA W KaNMWUISPHBIX
SIBIICHUU.

Habumronenne TemnoBoro paciupeHust Ted.

W3menenue gaBneHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIaKICHUH.

[IpaBuna uzmMepeHust TeMnepaTyphl.

Bunel rerionepenaum.

OxJtax/1eHre Mpu COBEPILICHUH PAOOTHI.

Harpeanue npu coBepiiieHUN padOThl BHEITHUMU CHJIAMHU.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

Habnronenue kureHusl.

HabGmonenne mocTossHCTBA TEMIIEPATYPhI NPH TUTABICHHUH.

Mopenu TeIIoBEIX ABUTATEIIEH.

Jlabopamopuvie pabomot u onvimel.

OnBITHI 10 OOHAPYKESHHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUSL.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WIIM caxapa.



WN3mepenne TtemmepaTypbl NpU IOMOILIM KHJIKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIIEPATyPBhI.

OnbIThI 10 HAOTIOJEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, JKUJKOCTEH U TBEPIBIX TEJI.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH AAaBJICHUS BO3yXa OT €ro 00bEMa U TEMIEPATYPHI.

[IpoBepka THHOTE3bl JIMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJOWKA JKHJAKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.

Habmionenne u3MeHeHUs BHYTPEHHEW >HEPrUU Tella B pe3yJsibTaTe TeIrvlonepenadd u
paboThl BHEIIHUX CHII.

HccnenoBanue siBIEHUS TEIJIOO0OMEHA MTPU CMEIIMBAHUN XOJIOHON U TOPSYEH BOJIBI.

Onpenenenne KOIUYECTBA TEIJIOTHI, TOTYYEHHOTO BOJIOM MPU TETJI00OMEHE C HArPEThIM
METAIIINYECKUM LIUTTUHAPOM.

Onpenenenne MOIIHOCTH TEIUIOBBIX MOTEph (3akoH HbroToHa-Puxmana).

Onpenenenne yIeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCTIapeHus.

Onpenenenne OTHOCUTENBHOMN BIIaXHOCTU BO3/yXa.

Onpenenenue yneabHON TEMIOTHI TUIABJIEHUS JIbJA.

Pa3nes 7. DiekTpu4ecKkue H MATHUTHBIE SIBJICHHS.

Onektpusanus Ten. J[Ba poaa anekTpuuecKux 3apsiioB. B3zaumMopeicTBue 3apsyKEHHBIX
ten. 3akoH Kynona.

Onekrpuueckoe none. Hanpsok€HHOCTD anekTpudeckoro nosid. [lpuHnun cynepno3unuu
AJIEKTPUIECKUX TIOJIeH (Ha Ka4eCTBEHHOM yYPOBHE).

Hocutenun snextpuyeckux 3apsioB. DJIE€MEHTapHbIM anekTpuueckuil 3apsa. CtpoeHue
atoMa. [IpOBOJHUKH, NMANEKTPUKH U TOJYHNPOBOAHMKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsja.

DONeKTpUYecKUid TOK. YCIIOBUS CYIIECTBOBAHHUS AIIEKTPUYECKOTO0 ToKa. McTouHuKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIIOBOE, XUMHUYECKOE, MarHHUTHOE).
DJIEKTPUUYECKHI TOK B METAJJIAX, )KUJIKOCTAX U Ta3ax.

Onextpuueckasd uenb. Cuia TOKa. OJIEKTPUUECKOE HaIpsDKeHHE. AMIepMeTp U
BOJIBTMETP B LIEMHU MTOCTOSIHHOTO ToKa. CONpoTHUBIEHUE IPOBOAHUKA. Y I€JIbHOE CONPOTUBIICHNE
BemecTBa. 3akoH Oma nisa ydactka uenu. [locienoBaTtenbHoe M mapajiebHOE COEIUHEHHE
npoBogHUKOB. DJIC B menu mocTossHHOro Toka. 3akoH Oma ana nonHod nenu. [lpaBuia
Kupxroga. Pacuér npocTbix anexkrpuyeckux 1eneil. HennHelHble 371 MEHTHI.

Pabota 1 MOIIHOCTD 3JEKTPUUECKOro ToKa. 3akoH Jxoynsa-Jlenna. Dnekrpudyeckue Henu
U IOTpeOUTENH NEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHHe.

[TocTostHHBIE MarHuUTHl. B3anmonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe nojie 3eMJIM U €ro 3HaueHue s xKU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe nosie
anekTpudeckoro Toka. OnbiT Ammnepa. [IpuMeHeHne 31eKTpoMarHuToB B TexHHKeE. JlelicTBue
MarHuTHOTO MOJS Ha MPOBOJHHUK ¢ TOKOM. Cuina AMIiiepa M ompenesieHHe €€ HalpaBIICHHUS.
DNEKTpOABUTaTENIb MOCTOSHHOTO TOKa. Vcmonb30BaHUE >JEKTPOABUIATENICd B TEXHUYECKHX
YCT-pOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apages. SBneHue dnekTpoMarHUTHOM uHAykuuu. IlpaBuio  Jlenua.
Onektporedeparop. CrocoObl TONYYEHHUS JICKTPUUYECKON DJHEPruu. OJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HUCTOYHUKAX JHEPIHHU. DKOJIOTUYECKUE MPOOIEMbl YHEPreTHKHU. TOIIMBHBIC
3JIEMEHTHI U AJIEKTPOMOOHIIH.

emoncmpayuu.



DneKTpu3aIus Tel.

JIBa poJia ANEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3aPSyKEHHBIX TEll.

Y CTpoUCTBO U JEUCTBUE DIIEKTPOCKOIIA.

DNeKTpoCcTaTUUEeCKask MHIYKLHUS.

3aKOH COXpaHEHUs IEKTPUICCKUX 3aPSIO0B.

MonenupoBaHue CHJIOBBIX JIMHUW 3JEKTPUUECKOrO TMOJSI € IOMOIIBI0 OyMa)KHBIX
CYJITAHOB.

[IpoBOHUKY U TUDIIEKTPUKH.

HcTOYHMKH MOCTOSHHOTO TOKA.

JlelcTBUA AIIEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B )KUJKOCTH.

I"a3oBwIi1 pazpsa.

N3mepenue cuiibl TOka aMIepMeETPOM.

H3mepenue 37eKTpruYecKOoro HanpsKEHNUs BOJIbTMETPOM.

Peocrar u Mara3uH conpoTHUBIICHUM.

B3aumopaencTBie NOCTOSTHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIKOCOB MarHUTa.

MopenupoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarnuTHoe noJjie ToKa. JJIEKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

OnbiTel @apages.

DIEKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimel.

OnBITHI 10 HAOTIOCHUIO JICKTPU3AIINHU TEJ IPHU COMPUKOCHOBCHUH U WHITYKIIHCH.

HccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJHUKH U TUAJIEKTPUKH.

COopka 1 ucnbITaHUE SIEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

UccnenoBanue 3aBUCMMOCTH CHUJIBI  TOKA, MPOTEKAIOLIEr0 Yepe3 Ppe3ucTop, OT
HaIPSKEHUST Ha PE3UCTOPE U COMTPOTUBIICHUS PE3UCTOPA.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIICHHS TPOBOIHUKA
OT €r0 JJIMHBI, IJTIOIIA/IA TONIEPEYHOI0 CEYEHUs U MaTepuana.

Ornpenernienne yaeIbHOrO0 COMPOTUBIICHHS POBOAHUKA.

[IpoBepka mpaBmiIa CIOKEHUS HAIPSIKECHUN MPU MOCIEIOBATEILHOM COSAMHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia A CUJIbl TOKA MIPU NAPAJJIETBHOM COEIUHEHNUN PE3UCTOPOB.

Onpenenenne O/1C u BHyTpEHHETO CONIPOTUBIIEHHSI HCTOYHUKA TOKA.

[Iposepka nmpasun Kupxroga.

IIpoBepka BbinoaHEHHS 3aK0oHAa OMa U1 MOJTHOM LIETIH.

N3yyeHnne BONbTAMIEPHBIX  XapPaKTEPUCTUK  HEITUHEHHBIX  DJIEMEHTOB  (JIaMIIBI
HaKaJIUBaHUS WIH MOJYIPOBOAHUKOBOIO JUOA).

Onpenenenne pabOThl 3IEKTPUUECKOIO TOKA, UIYIIET0 Yepe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

Onpenenenne KIIJ[ narpesaTens.

HccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUSI IIOCTOSTHHBIX MAarHUTOB.



N3yyeHne MarHUTHOTO MOl TIOCTOSIHHBIX MArHUTOB TPH WX OOBCIUHCHUH W
pa3ieeHNN.

HccnenoBanue AeCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBUS KATYIIKM C TOKOM M
MarHuTa OT CHUJIbI U HAINpaBJIEHUS TOKA B KATYIIKE M OT HadW4us (OTCYTCTBUSI) CEpIICUYHUKA B
KaTyLIKe.

N3yueHue neiicTBUsS MATHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KoHcTpyupoBanue u u3yueHue padoThl SJIEKTPOABUTATEISL.

N3amepenne KIIJ[ asekTpoaBUraTeIbHON YCTaHOBKH.

OneITBl MO HCCIEIOBAHUIO SIBJICHUS DSJEKTPOMAarHUTHOW WHAYKIMHU: HCCIEIOBaHUE
M3MEHEHUH 3HaY€HUs U HAIlPaBJIEHUsI MHIYKIMOHHOTO TOKa.

9 KVIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBmwkeHue. MatepuanbHas Todka. CrocoObl OMUCAHUST MEXaHUYECKOTO
JBUKEHMS: TaOMU4HbIN, rpadudeckuii, aHanmutudeckuil. Cucrema orcuéra. OTHOCUTEIHHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekropHble BeNMYMHBI, ONEpalMyd C BEKTOpaMu, MPOEKUHUHU BeKTopa. Panmyc-BekTop
MAaTEpHAIIBHON TOUYKH, NEPEMEIICHUE HA IJIOCKOCTU. PaBHOMEpHOE NMPSAMOJIUHENHOE JABUKEHHE.
HepaBnomepHoe mpsimonuHeiHoe nBmwkeHue. CpenHssi U MTHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBH)KECHHH.

VYckopenue. PaBHOyckOpeHHOE NPSMONMHEWHOE MABIKEHHE. YCKOpEHHE CBOOOTHOTO
nageHus. Oneitel ["anumnest.

I'padbmueckass uwHTEpHpeTanus yCKOPEHUS, CKOPOCTH, TPOHJACHHOTO TMyTH W
nepeMenieHus A MPSIMOTUHEHHOTO ABUKCHUSI.

JIBu>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrkeHne 1o OKpyXHOCTH. JInHelHas CKOpOCTh, YIJIOBasi CKOPOCTh, IEPUOJ U YacTOTa
oOpallleHusT TPU PABHOMEPHOM JBIDKEHHUH MO OKpPYXKHOCTH. CKOpPOCTh W YCKOpPEHHE TNpU
JBI>KEHUHU 10 OKPY>KHOCTH.

Bekrtop cunbl. PaBHoeicTByOMIas cua.

[Iepseiit 3akoH Herotona. Bropoit 3akoH Herorona. Tpetuit 3akon Herotona. IlpuHumn
CYIIEPIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHs CKOJIBKEHMSI, CUJIa TPCHHS
MOKOs, Apyrue Buabl TpeHus. KoaddunmeHt tpeHusi.

JIBr>KeHue Te M0 OKPY>KHOCTHU MO/ IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepnyinu u nogbEéMHas cuiia Kpbuta. COBpeMEeHHbIE JIeTaTelIbHbIE allllapaThl, CyAa
Ha TIOJIBOAHBIX KPBUIbSIX, AHTUKPBLUIO HA CKOPOCTHBIX aBTOMOOWISX. [IBMKeHHME moe3na Ha
MarHUTHOM MOJyIIKE.

Cunma TSDKECTM M 3aKOH  BCEMHUPHOTO  TATOTEHUs. J[BMDKEHHME Tel  BOKpPYD
IPaBUTALlMOHHOIO IeHTpa (B ToM uucie IutaHeT Bokpyr Cosnua). IlepBas kocMuueckas
ckopocTb. HeBecoMOCTh M IeperpysKu.

PaBHOBecue matepuasibHOW TOUkH. AOcomoTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LleHTp TsokecTu.

NUmnynsc tema. M3menenne wummnyinbca. MMmysibe cuiibl. YHOpyroe M HEyNpyroe
B3aUMO/ICHCTBUE. 3aKOHBI N3MEHEHUS U COXPAHEHUS UMITYJIbCa. PEaKTUBHOE JIBHIKECHHE.



Mexanundeckasi paboTa U MOIIHOCTh. PaboTa cmi TsDKecTH, ynpyroctd, Tperus. CBsi3b
sHepruu U paboTel. [loTeHIManbHas 3HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHnmanbHas 3Heprus cxkaroil npyxxuHsl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKOU
SHEpPruM. 3aKOH U3MEHEHMSI U COXPAHEHMSI MEXaHUUECKON IHEPIHUH.

emoncmpayuu.

Habmoienne MexaHU4ecKoro IBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHME TyTeMl M TPAaeKTOpUW JBMKEHHSI OJHOTO U TOTO K€ TejJa OTHOCHUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenune ckopocTH U yCKOPEHUS MPSIMOIMHENHOTO IBUKEHUSI.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JABUKEHUSI.

Habmroienne ABMKEHUS Tesa Mo OKPY>KHOCTH.

HabmioneHne MexaHMYeCcKHX SIBICHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHHH OTHOCHUTEIIEHO KaOMHETa (PU3UKH.

HaGmonenne paBHOBecHuss TeJll, CBOOOJHOTO TAjCHUsS, KOJCOaHWs MasTHUKA B
MHEPLUAIbHBIX CUCTEMAX KaK MOJATBEPKACHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHHS T€JIa OT €r0 MAacChl U IEHCTBYIOIIEH HA HETO CHUJIBL.

Habumronienue paBeHcTBa CUIT IPU B3aUMOIEHCTBUU TEJL.

W3meHeHne Beca Tena Ipu YyCKOPEHHOM JIBUKEHUU.

[lepenaua umnysnbca Mpu B3aMMOJICHCTBUH TEJL.

[IpeoOpazoBaHus HEPTUU MIPH B3aUMOICHCTBUH TEJL.

CoxpaHeHue UMITyJIbCca MU a0COFOTHO HEYIIPYTOM B3aMMOACHCTBUH.

CoxpaHeHHe UMITYJIbCA MPU YIIPYTOM B3aUMOACHCTBUH.

Habnroienne peakTHBHOTO JBUKCHHUS.

CoxpaHeHue SHEPrHH IPU CBOOOTHOM HaICHUH.

CoxpaHeHue dHEepruu Npy JBMKEHUH TeNa M0/ JEHCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

KoHcTpyupoBanve Tpakra uisi pa3rOHa W JAJBHEWIIEr0o PaBHOMEPHOIO JIBHXKEHMS
HIapHUKa WIH TEIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBKEHHUS Opycka WM ABIDKCHHS ILIApUKa I10
HAKJIOHHOM TUIOCKOCTH.

OnpeneneHne yCKOpEeHMsl Tejda IPU PAaBHOYCKOPEHHOM JBWKEHHHM II0 HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM IBM)KEHUU 0€3
Ha4yaJlbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciy Mpu PaBHOYCKOPEHHOM JIBMKEHHH 0€3 HayalbHON CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEUETHBIX YUCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue BMKEHUS Tea, OPOLICHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHHMS OT CHJIBI HOPMAaJbHOTO
JIABJICHUS.

Onpenenenne kodhUIIUEHTa TPECHHUS CKOTBKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanue 3aBUCMMOCTH CHUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B MPYXKUHE, OT CTEHEHU
nedopmaruy mpy KUHEI.

Omnpenenenne pabOThl CUJIBI TPEHHS TMPU PABHOMEPHOM JBMKCHHHM Tela IO
TOPU30HTAIILHON MOBEPXHOCTH.



Omnpenenenne pabOTHl CHIIBI YIPYTOCTH TP TOABEME Tpy3a C HCHOIH30BAHUEM
HETOABHKHOTO U MOJIBUYKHOTO OJIOKOB.

Pa3nesn 9. Mexannueckue Kosie0aHusI M BOJHBI.

KonebarensHoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMH: MEpPUOJ], 4acToTa,
amuutyaa. ['apmonnueckue konebanus. 3aTyxatouue koyuedanus. BeiHyX1eHHbIE KOeOaHusl.
Pe3onanc.

MareMaTnueckuil ¥ Mpy>KMHHBIA MasTHUKU. [IpeBpaliieHre s3Hepruu npu KojaedaTeIbHOM
JBUKECHUM.

Mexannueckue BosiHbl. [IpogonbHble W monepedHble BoJdHBL. CBONCTBA MEXaHUYECKUX
BOJIH: HUHTepepeHIMs M Judpakuusa. JIMHA BOJHBI M CKOPOCTb €€ paclpoCTpaHEHHs.
MexaHnueckre BOJIHBI B TBEPIOM TeJlE, CEHCMUYECKHUE BOJIHBI.

3Byk. Pacnipoctpanenue u orpaxkeHue 3Byka. [ pOMKOCTb 3ByKa U BbIcOTa TOHA. Pe3oHaHc
B akyctuke. MH}pasByk u ynbTpa3Byk. lcmonb3oBaHME yibTpa3sByKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu.

Habmonenue xonebanuii Ten moj 1eHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habumonenue xosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabGmronenne BeIHYKICHHBIX KOJICOAHU U PE30HAHCA.

PacnpocTpanenue npoJoabHBIX U MONEPEUHbIX BOJIH (Ha MOJIEIHN).

Habmonenue unrepdepeHunu u U pakiiuy BOJIH HA TIOBEPXHOCTH BOJBI.

HabumroieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTUYECKUH PE30HAHC.

Jlabopamopuvie pabomot u onvimel.

OmnpeneneHue 4acTOTHI U IEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOTHI U MEpHOa KoleOaHUH MPy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa KoJeOaHU Tpy3a Ha HUTHU OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IE€pHOAa KoleOaHWH NPYKHUHHOTO MAsATHUKA OT MAacchl

rpysa.
[IpoBepka HE3aBUCUMOCTH MEPHOAA KOJIeOaHU TPY3a, MOJBEIIEHHOTO K JIEHTE, OT MaCChl

rpy3a.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHoAa KoyiedaHUil Mpy>KMHHOTO MasTHUKA
OT MAacChI Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO TaCHHSI.

Pa3nes 10. D1eKTpOMarauTHoOe 10Jie M 3JICKTPOMATHUTHBIC BOJIHBI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana s1eKTpoMarHuTHbEIX BOJH. Vcmonbp3oBaHue 37IEKTPOMAarHUTHBIX BOJH IS COTOBOM
cBsa3u. Paguonokanus. Kocmuueckas cBA3b.

DnekTpomMarHuTHasi mpupoja cBeta. CKopocTh cBeTa. BomHOBBIE CBOICTBa CBeTa:
uHTephepeHIus U AudpaKius.

Jemoncmpayuu.

CBoiicTBa 3JIeKTPOMArHUTHHIX BOJIH.

WuTepdepentus u audpaxius cBera.

Jlabopamopmuvie pabomost u onvimol.

N3yyeHne cBONCTB 3NIEKTPOMAarHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO TenedoHa.

[IpoBeneHne ONBITOB MO HAOMIOACHUIO UHTEPPEPEHIINU U TU(DPAKIIUU CBETA.

Pa3znea 11. CBeToBbIe IBJICHHUS.



JlydyeBast Mmoaenb cBeTa U reomerpuyeckas ontuka. Mcrounuku cpeta. [IpsmonuHeitHoe
pacnpoctpanenue cBera. 3armeHus Connna u Jlynsl. Otpaxkenue cBera. [linockoe 3epkaino.
3akoH oTpaxeHus ceta. [loctpoeHne nzodpaxeHuii, cHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenne cBera. 3akoH mpenomieHHus cBeTa. [lonHoe oTpaxeHue CBeTa.
Hcnonb30Banne NoJHOTO OTPA)KEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xonm myueir B numH3e. PopMyna ToOHKOW JuH3BL [locTpoeHHe H300paXKeHUH,
c(OpMUPOBAHHBIX TOHKOM JMH30M. OmnTHueckas cucreMa QoroanmapaTa, MHUKPOCKONa U
Teneckorna. ['na3, kak onTudeckas cucreMa. bii3opyKocTs U 1alIbHO30PKOCTb.

Pa3znoxenne Oenoro csera B crekrp. OnbiTel HbloToHa. ClokeHHE CHEKTpPabHbBIX
1uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMONMHENHOE paCIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n300pakeHI B TUIOCKOM 3€pKajle.

[Ipenominienue cBera.

OnTruyeckuii CBETOBO/I.

Xox srydeit B coOMparomiei TuHse.

XoJ Ty4deil B pacCEeUBAIOIIEH JIMH3E.

[Tony4yenue n300paxeHui ¢ TOMOIIBIO JIH3.

[punnun neiictBus ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopens rnasa.

Pasnoxxenue 6enoro cBeta B CIIEKTP.

[Tonyuyenue 6emoro cBeTa MpH CIOKEHUU CBETAa PA3HBIX I[BETOB.

Jlabopamopuusie pabomol u onvimel.

UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO JIyda OT yriia MaJcHHUs.

N3yuenue cBONCTB N300pakeHUs B IIIOCKOM 3€pKaje.

HccnenoBanue 3aBUCUMOCTH yIVIa MPEJIOMIIEHHs OT yria NaJeHUs CBETOBOTO Jydya Ha
TPAHUIIE «BO31YX—CTEKIIO».

[Mony4enue n300pakeHHii ¢ TOMOIIBIO COOMPAIOIIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS H ONITUYECKON CHIIBI COOMPATOIICH JINH3HI.

OnbITHI 11O Pa3yIoKEHUIO OEJI0r0 CBETa B CHEKTP.

OnpITEl 1O BOCHPHUATHIO I[BETAa MPEAMETOB MpPH HMX HAOMIOACHUM Yepe3 I[BETOBBIC
(GUIBTPEI.

Pa3zgen 12. KBaHTOBLIE SIBJICHHUS.

OmneiTel Pezepdopaa u mmaneraprast moaenb atoma. Mojens atoma bopa. Mcnyckanne u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHeyaThie CIIEKTPBI.

PagunoaktuBHOCTh. Anb(a-, OeTa- m ramma-usznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxknonnas mopnens aromuHoro sigpa. M3otomsl. PaanoaktuBHble mpeBpaimnenus. Ilepuop
nojlypacnaja aToOMHBbIX snep. /[lelicTBHe paguOaKTUBHBIX M3JIYyYEHUN Ha >KUBBIE OPraHU3MBI.
3ammra OT paluOaKTUBHOTO U3TyUCHHUS.

SAnepuble peakuy. 3aKOHBI COXpaHEHUs 3apsiIOBOIO U MAaCCOBOT'O YHUCEIN. DHEPIUs CBSI3U
aToMHBIX siiep. CBsi3b Maccel W SHepruu. Peakmuu cuHTe3a u AeneHust snaep. VcTouHuku
sHeprun ConHila W 3BE3M. SlnepHas SHepreThka. OKOJOTHYECKHE MPOOJEMBI  SIESPHOM
SHEPIeTHUKHU.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TIOTJIOMICHHUS.



CriexTpbl pa3IMYHbIX T'a30B.

CnekTtp Bozmopoa.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPATIOB U IMPOYKTOB.

Jlabopamopuvie pabomot u onvimol.

HabnroieHne CruionHbIX U TMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.

HccnenoBanne TpPeKoB: HM3MEPEHHE SHEPrUM YACTHILBI 10 TOPMO3HOMY IyTH (1O
¢dororpadusm).

N3mepenue pagnoaktuBHOro (oHa.

IHoBTOpHTE/ILHO-0000111A101IMIT MOTYJIb.

[ToBTOpuTENEHO-0000IIAIONINI  MOAYJ b TpPEAHA3HAYeH JUIsl CHCTEMaTH3allud U
0000IMIeHNST IPEAMETHOTO COIEPKAHMSI M OTIBITA IEATEIILHOCTH, IPHOOPETEHHOTO TPH HU3YUCHUN
BCcero Kypca Gu3MKM yrayOlaEHHOTO YpPOBHS, a TakkKe Mg HOATOTOBKM K OCHOBHOMY
roCyAapCTBEHHOMY 3K3aMEHY MO (hU3HKeE.

B mporecce wu3ydeHHs MAHHOTO MOAYJS peanu3yloTcs M IONydyaloT JajbHenIIee
pa3BuTHE yueOHBIC TEHCTBHS, 00CCIICYNBAOININE JOCTIKEHHE TIPEAMETHBIX U METAIpPEIMETHBIX
pe3yabTaToB 00yueHHUs, (POpMHUPOBAHUE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHHE H
OTMCaHUE SIBJICHUN Ha OCHOBE MPUMEHEHUs (PU3NYECKUX 3HAHUM, UCCIIEOBATENBCKUE IEHCTBUS
(BBLABIKEHHE THIIOTE3, IOCTAHOBKA IIENIM M TUIAHUPOBAHHME HCCIEIOBaHMS, aHAU3 JAaHHBIX U
MIOJTyY€HUE BBIBOJIOB).

[IpeanoururensHOil (GoOpMON OCBOSCHUS MOMAYJS SBISETCS MPaKTUKYM, Iporpamma
KOTOPOTO BKJIFOYAET:

peleHue 3a/1a4, OTHOCSIINXCS K PAa3IMYHbIM pasjesiaM U TeMaM Kypca (HU3UKH, B TOM
qHCcIIe 3a/1a4, HMHTETPUPYIOIINX CO/IepPIKaHUe Pa3HBIX Pa3/iesioB;

BBITIOJIHEHHUE JTAOOPATOPHBIX pabOT M ONBITOB (BKIIOYast paOOTHI M OIBITHI M3 TIEPEYHEH K
paszenaM Kypca) B YCIOBHSIX CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA MPOBEACHMS UCCIIEOBAHMS,
BbIOOpa M 00OCHOBAHHUS METOJ1a U3MEPEHHsSI BEINYNH, COOPKU IKCIIEPUMEHTAIbHON YCTAaHOBKH;

BBITOJIHEHUE MPOOJIEMHBIX 3aJJaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3aJaHus
[0 €CTECTBEHHO-HAyYHOH TPaMOTHOCTH), B TOM 4YHCIIE 3aJaHUi C MEKIPEIMETHBIM
coJlep>KaHUEM;

paboTy HaA TPYNNOBBIMH WIM WHAWBHIYaIbHBIMH TPOEKTaMH, CBSI3aHHBIMU C
coJiepKaHueM Kypca (pU3MKH.

N3ydenune moBTOPHUTEITBHO-0000MIAIOIIEr0 MOIYJISI MOKET 3aKaHUYUBATHCS TPOBEICHHEM
JTUarHOCTHYECKON paboThl 3a Kypc ¢GU3MKM yriayOnE€HHOro YpOBHsSI, BKIIIOYAIOUIEH 3alaHus
pPa3HOTO YPOBHS CIIO)KHOCTH. Pe3ynbTaThl BBIMIONHEHUS JHATHOCTUYECKOH paboThl MOTYT
MIOKa3bIBaTh CTETIEHb TOTOBHOCTU OOYYAIOLINXCSl K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IO
¢u3uKe, a TaKKe CBUACTENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOMH
rPaMOTHOCTH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

W3ydenue ¢u3MKM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHHs HaIpaBlIe€HO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprare u3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Yy
oOyuaromerocst OyayT chOpMUPOBaHBI CICAYIOIMINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:

o 1)nampuomuueckozo 6ocnumanus:

MPOSIBJICHUE WHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (pr3nyeckoi
HAYKHU;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX-(PU3UKOB;

. 2)eparxrcoanckozo u Oyxo8Ho-HpAEBCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY yUYaCTHIO B 00CYKJIE€HUU OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMCHEHUEM JOCTHKCHHUH (DU3UKH;

OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIOB B JEATEILHOCTH YUEHOTO;

J 3)acmemuuecKozo 60CHUMAHUA:

BOCHPUATHE ICTETUYECKUX KAaueCTB (PU3MUECKON HAyKHU: €€ TapMOHUYHOTO MMOCTPOCHMS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

J 4)uennocmu HAyYHO20 NOZHAHUA:

OCO3HaHHE IIEHHOCTH (PM3MUYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTa TMO3HAHUS MUDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIONIEN KyJIbTYPBI;

OpHUEHTAalMsI B JESATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX INpeACTaBlIeHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IBL;

pa3BUTHE HAYYHOU JTH0003HATENTFHOCTH, HHTEpPECA K UCCIIEIOBATEIBCKOM IeATEeTHbHOCTH;

J 5)dpopmuposanua Kynomypet 300p0o6va u IMOUUOHATLHO20 O1A2ONONYYHUA:

OCO3HaHME IIEHHOCTH 0e30MacHOro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXKHOCTHU IPaBUJI O€30MaCHOr0 MOBEJCHUS HAa TPAHCIIOPTE, HAa I0POTax, C ANEKTPUUECKUM
U TEIJIOBBIM 000PYZ0OBaHHUEM B JOMAIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTH HaBbIKa pediekcuu, MPU3HAHNWE CBOETO MpaBa Ha OMIMOKY M TaKOro
JKe TIpaBa y JIpyroro 4ejioBeKa;

. 6)mpyooeozo eocnumanus:

AKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKHX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHON
OpraHM3aliy, ropojia, Kpasi) TEXHOJIOIMUECKON U COLMAJIbHOM HaNpaBIeHHOCTH, TPEOYIONINX B
TOM 4ucie U GU3NYECKUX 3HAHMUIA;

MHTEpEC K MPaKTUIECKOMY H3yUeHUI0 podeccuil, CBI3aHHBIX C PU3UKOM;

. 7)3K0102U4eCK020 60CNUMAHUA:

OpUEHTalMsl Ha NpuMeHeHHe (GU3NYECKUX 3HAHUM AN pelleHus 3anad B o0JacTu
OKPY’KaIOIIeH Cpejibl, MIIaHUPOBAHUS MOCTYNKOB M OLUEHKH MX BO3MOXHBIX IMOCJEICTBHMI st
OKPYXKaIOIIEH Cpeabl;

OCO3HaHHUE T100aIbHOr0 XapaKkTepa 3KOJOTMUYEeCKUX Ipo0bieM U MyTel X peleHus;

. 8)aoanmayuu K usMEHAIOWUMCA YCTI08UAM COUUATILHOU U RPUPOOHOIL CPEObl:



HOTpe6HOCTB BO B3aHMOI[€I7[0TBHPI HpI/I BBITIOJTHCHU N I/ICCJ'ICZIOBaHI/Iﬁ n HpOeKTOB
(U3HYECKOM HANIPABICHHOCTH, OTKPBITOCTD OIBITY W 3HAHUSAM JPYTHX;

MOBBIIIICEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JACSITEIbHOCTD;

noTpeOHOCTh B (HOPMUPOBAHUU HOBBIX 3HAHUHN, YMEHUH (POPMYIHPOBAThH HJIEH, IIOHITHS,
TUIIOTE3bI O (bHBI/I‘-IeCKI/IX O6”I)€KTaX U ABJICHUAX,

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

TUTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUYCCKUX 3HAHHMIA;

CTpeMHeHI/Ie aHaJII/I3I/IpOBaTI> N BBISIBJISITH B3aMMOCBA3U HpHpOIII:I, O6H_I€CTBa nu
9KOHOMUMKH, B TOM YHCJIC C UCIIOJIB30BaHUEM (1)I/I3I/I‘~ICCKI/IX 3HaHHfI;

OIICHKA CBOUX JCHCTBHHM C Y4YETOM BIMSHHS Ha OKPYKAMOIIYIO CpPEIy, BO3MOXKHBIX
r00aJIBHBIX ITOCIEACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesymbrare ocBOeHHS mNporpaMMmbl 1O (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydatomierocs OynyT chopMupoBaHbl MeTanmpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOMKUEC IIO3HABATCIIBHBIC YHUBCPCAJIBHBIC y‘-I€6HI)I€ HeﬁCTBHH, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC yueOHBIE ICHCTBUS, PETyIATHBHBIC YHUBEPCATIbHbBIC yUeOHbIC TEHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eCTBHS

Ba3oBble 1oruyeckne aeicTBUA:

BBUIBJIATh U XapaKTEepU30BaThb CYILIECTBEHHBbIC IPU3HAKM OOBEKTOB (SIBIEHUN),
KJaccu(uIupoBaTh UX;

BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTUBOPEYHMS B pacCMaTpHBAEMbIX (hakTaxX, JaHHBIX U
HaOJIOICHUAX, OTHOCSAIIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISTh TNPUUYMHHO-CIICACTBEHHbIE CBSI3U NPU HU3YYEHUU (QU3HYECKUX SBJICHUH H
IPOLIECCOB, JIENaTh BHIBOJIBI C MCIIOJIb30BAHUEM JI€TyKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3HMUECKUX BEIUYHH;

CaMOCTOSITENIFHO BBIOMPATh Croco0 pemeHus yueOHo! (u3ndyeckoi 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB pEILIEHUs, BbIOOp Haubosiee MOAXOIAIIEr0 ¢ y4ETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciaegoBaTebcKue 1elCTBUSA:

HCII0JIb30BaTh BONPOCHI KaK MCCIIEA0BATENbCKUII MHCTPYMEHT IIO3HAHMS,

MIPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABIICHHOMY IUIaHY OIIBIT, HECIOKHBINA (DU3NIECKHIA
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE (PU3HMUECKOTO SBICHHUS;

OLIEHUBAaTh Ha NMPUMEHHMOCTb M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJe
MCCJIEIOBaHMSI MJIU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYyIIMPOBATH 00OOIIEHNS M BBIBOJBI 110 PE3yJIbTaTaM IMPOBEIEHHOTO
HaOJII0IeHUS, OIIbITA, UCCIICAOBAHMS,

IIPOrHO3UPOBATh BO3MOXKHOE JayibHEiIee pa3BUTHE (U3MUYECKUX IMPOLIECCOB, a TAKXKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

IPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI W 3alpoChl IPHU IOHMCKE M OTOOpE
UH(POPMALIMU WU TAHHBIX C YYETOM IpeI0KEHHON yueOHoM (hu3ndeckoi 3a1a4u;

aHaU3UpPOBaTh, CHUCTEMATH3HPOBATh M HHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJIOB U (hOpM IpEICTaBICHMUS;



OIICHUBATh HAAEKHOCTh MH(GOPMAIUU MO KPUTEPHSIM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hopMyIHPOBAaHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANBHYIO (OpMy TMpeacTaBieHUs WHGOpMalUU U
WUTIOCTPUPOBATH pellacMble 3a]ja4id HECIOKHBIMU CXeMaMH, AHarpaMMaMH, WHOU rpadukoi u
UX KOMOUHAILIUSIMH.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe el cTBHA:

B XoJe O0O0CyXIeHHs y4eOHOro MaTepuana, pe3yJbTaToB JabopaTOpHBIX paboT u
IPOCKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBbl W BBICKA3bIBaTh WJICH,
HalleJICHHbIE Ha peIlIeHHUEe 3a/1a4i U MOoAJAepKaHUe OJIaroKenaTesIbHOCTH O0ILEeHMS,;

COIIOCTABJIATh CBOM CYXAEHUS C CYXICHUAMH JpPYyTUX YYacTHHKOB JIMAJOra,
O00OHapy’KUBaTh Pa3IMYMe U CXOJCTBO MO3ULINH;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyONMYHO  HPEACTaBIATh  PE3yJIbTaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHNs, TIPOEKTA);

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHAWBUAYAIbHON pabOThI pU
pelIeHNH KOHKPETHOM (PU3NIECKOM POOIIEMBI;

NPUHUMATh II€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh JEHCTBHS IO €€
JOCTHDKEHUIO: paclpesieNaTh poiiu, 00CYk/JaTh MPOLECCH U Pe3yJbTaTbl COBMECTHOM paloThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEI;

BBITIOJIHATh CBOKO YacTh pPa0OThI, JOCTHTrash KadeCTBEHHOTO pe3yjbTaTta IO CBOEMY
HaIlpaBJIEHUIO 1 KOOPAUHUPYS CBOU JEHCTBUS C APYTUMHU WICHAMH KOMaH[bl;

OLIEHUBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIBHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBbIE YHUBepPCaJbHbIe y4eOHbIe eiicTBUSA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOUINX NI peIIeHUs
(¢u3nUecKuX 3HAHUMH;

OPUEHTHPOBATLCS B PA3UYHBIX TOJXOAAaX MPHUHIATHS PEIICHUH (MHIUBUIYAITBHOE,
INPUHATHE PELIEHUS B TPYIIIEe, IPUHATHE PELUICHUH IPyIIoif);

CaMOCTOSITENIbHO COCTAaBJIATh AalNTOPUTM pelieHus (PU3MYecKod 3aJaydl WU TUIaH
UCCIIEIOBAaHUS C  Y4ETOM  HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaraéMble BapUaHTHI PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOLIMOHATbHBIH HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlUH U TpeJyIaraTh IIaH € N3MCHCHHUS,

OOBSICHSITh TIPUYNHBI JIOCTHKCHUS (HEJOCTUKCHHSI) PE3yIbTaTOB JCATCIILHOCTH, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BBINOJIHEHHS (PU3MUECKOTO
WCCJICIOBAHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MCHHBIIUXCS CUTYAIIHA,
YCTaHOBJICHHBIX OMMOOK, BOSHUKIINX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

CTaBUTH ce0s Ha MECTO IPYroro 4eJoBeKa B XOJE CIOpa WU TUCKYCCHH Ha HAay4HYIO
TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOro.



MpU3HaBaTh CBOE TMpaBO Ha OMMOKY @pHU peleHud (U3NYECKUX 3a7ad WIM B
YTBEPKICHUAX Ha HAYYHBIEC TEMBI U TAKOE XK€ MPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHus ¢ 7 Knacce TpeaMeTHbIE pe3ysbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Y 0OYUAIOIIUXCS YMEHUH:

WCTIONIb30BaTh TOHATHUS: (PU3WYECKME H XUMHUYECKHE SBIICHHUs, HaOIOaeHHE,
IKCIIEPUMEHT, MOJICITh, THITOTE3a, CAMHULIBI (PU3HMYSCKUX BEIIMYWH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBIKECHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOPHs, PaBHOACUCTBYIOIIAs CHII,
nedopMmarus (yrpyrasi, iacTHuecKas), HeBECOMOCTbh, COOOIAIONIUECS COCY JIBI;

YBEPEHHO pa3iuuaTh sBICHUSA (AUQQy3us, TEIUIOBOS IBM)KCHHE YAaCTHUI[ BEIICCTBA,
paBHOMEpHOE JIBIDKEHHE, HEpaBHOMEPHOE JBIJKEHUE, HHEpUus, B3auUMOJEHCTBHE Te,
paBHOBecHE TBEPIBIX TeNl C 3aKPEMIEHHOW OChIO BpallleHHUs, Mepefayda AaBleHUS TBEPABIMU
TeTaMH, JKHAIKOCTSIMH U Ta3aMu, aTMocepHOe MaBlICHWE; IUIaBaHUE TeN, MpPEBpaIlCHUs
MEXaHHYECKOM JHEPrHH) IO OIMCAHUI0 WX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKHX SIBICHUN B OKpY’KaolleM Mupe (B
TOM Yrclie (GU3UYECKHE SIBJICHUS B MIPUPOJIC: TPUMEPHI IBIKEHUS C Pa3IMUYHBIMU CKOPOCTSIMH B
JKUBOW M HEXXHBOW MPUPOJIE, ACHCTBHE CHII TSHKECTH, TPEHUS, IPYTOCTH B MMPUPOJC U TEXHUKE,
BIMSIHUE aTMOc(epHOro aaBlieHUS Ha >KMBOM OpraHus3M, IUIaBaHHE pbIO, pblYaru B Tele
YeJoBeKa), MPH STOM MEePEeBOAUTh MPAKTHUECKYIO 3a7auy B yUeOHYIO, BBIICISITh CYIIECTBEHHBIC
CBOIiCTBa (MTpU3HAKK) PUINIESCKUX SIBICHUM;

OIMHCHIBATh M3yUYEHHBIC CBOMCTBA Tel W (DU3MUECKUE SBICHUS, WUCIONB3Ys (hHU3HUECKUE
BEJIMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMs, MYyTh, CPEAHSIS CKOpPOCTh, CHIIA
YOPYTOCTH, CUjla TSXKECTH, BeC Tela, Cuila TPeHHsl, JaBieHHe TBEPAOro Tela, AaBlieHue CToj0a
JKUJKOCTH, BBITAIKUBAIOIIAS CHUJIa, MEXaHH4YecKas padoTa, MOIIHOCTb, MJIEYO CHIIbI, MOMEHT
CWIbI, KOX(Q(UIMEHT IOJIE3HOTO JCWCTBUS MEXAaHM3MOB, KWHETHYECKas W IOTEHIMAIbHAS
SHEPrus), MPH ONMUCAHUH MPABWIBHO TPAKTOBATH (PU3WUYCCKUN CMBICI HCITOJIB3YEMbIX BEIUYHH,
uxX O0O0O3HAaYeHHs MU eAUHMUIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE
MaHHYI0 (U3MYECKyl0 BEIMYMHY C APYTMMU BEIHYMHAMH, CTPOUTH TpaduKd HU3YyYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUCCKUE SBICHUS U TPOIECCHI, HCIIONIB3YsI MTPaBUIIa
CJIO’KE€HUS CUIT (BAOJb OJHOM TpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYECKOU
SHEPruM, TpPH OTOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHa U 3alUCBhIBATh €ro
MaTEeMaTHYECKOE BBIPAKCHHUE;

CTPOUTH MPOCThbie (U3UYECKHE MOJEIN pPealbHbIX OOBEKTOB, MPOLIECCOB M SIBICHUIA,
BBIICTISITh TPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB,
SIBIICHUH, IPUMEHSITh (PU3NYECKUE MOJCTH I OObSICHEHUS (PU3NICCKUX MPOIIECCOB U PEIICHHUS
y4eOHBIX 3a/1a4;

OO0BACHATH (U3NYECKUE SBIICHUS, MPOIIECCHl U CBOMCTBA T€J, B TOM YHUCJIE B KOHTEKCTE
CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peliaTh KauyeCTBEHHBbIC 33Jaud, B TOM
quclie TpeOYyIoIIHe YHCICHHOTO OIICHUBAHUS XapaKTEPHBIX 3HAYCHUH (PU3NUECKUX BEITUYHH, TIPU
9TOM BBIOMPATH aJICKBATHYIO (DU3MYECKYIO MOJICIb, BBISBIISATH IPUYUHHO-CIICICTBEHHBIC CBSI3U U



BBICTPAMBATh JIOTMYECKYH IEMOYKY pACCYKIEHUM C ONOpOM Ha M3y4YCHHBIE CBOMCTBA
(Gu3nUecKux ABICHUN, GU3NUECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIN;

pemaTh pacué€THele 3ajaud (B 2—3 AEHCTBUs) HO M3y4yaeMbIM TeMaM Kypca (QHU3HKH,
BBIOMpasi aleKBAaTHYIO (U3UYECKYI0O MOJENb, C UCIOJb30BaHUEM 3aKOHOB U  (QOpMyII,
CBSI3BIBAIOIINX (DU3MYECKHIE BEIMYUHBI, 3aIMCHIBATH KPATKOE YCIOBUE M PAa3BEPHYTOE PEIICHHE
3aJlauy, BBIABIATH HEJOCTAIOIIME WJIM W30BITOYHBIC JAaHHBIE, OOOCHOBBIBATH BBIOOpP METOAA
peleHuss 3aJayd, MCIOJIb30BaTh CIPABOYHBbIC JaHHbIE, TMPOBOAUTH MaTeMaTHUYECKHE
npeoOpa3oBaHus M pacu€Thl, OLIEHUBATh PEATMCTUYHOCTh MOIYYEHHOTO 3HAYCHHS (PU3HUECKON
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3NYECKOH BEITUYMHBI, TOJTYYCHHOW MPH PEIICHUH
3ajjauy;

pacno3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PEIIUTh NMPH NOMOIIM (PU3HMUECKUX METOJIOB,
U TpeiaraTb OpUEHTHUPOBOYHBIN COCOO pelieHus, B ONMCAHUU HCCIICAOBAaHUS PacllO3HABaTh
IPOBEPSEMOE TIPENOI0KEHNE (THITOTE3Y ), HHTEPIPETUPOBATH OJTYUYCHHBIH PE3yIbTaT;

IIPOBOJIUTH OMBITHI [0 HAOIIOJCHHUIO (PU3NUECKUX SABJICHUN WM (PU3NUECKUX CBOMCTB Tell
(muddysus, TEmIoBOe pacUIMpeHHE TIa30B, SBICHHE HWHEPLHMHM, H3MEHEHHE CKOPOCTH IIpHU
B3aMMOJICHCTBUM TeJ, TMepegada JaBJICHUS >KUIKOCTBIO M Ta30oM, IMPOSBICHHUE NEHCTBUSA
aTMOC(EPHOTO JaBICHHS, IEHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH IPEIIOIOKECHHE
(TUIoTE3y) 0 BO3MOXKHBIX pe3yJibTaTax HAOJIOJACHHUH, CAMOCTOSATEILHO COOMpaTh YCTAHOBKY M3
U30BITOYHOTO Habopa 060pya0BaHUs U (POPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH MpsIMbIE W KOCBEHHBIE HU3MEPEHUS (PHU3MUECKUX BEIMYMH (PacCTOsSHHE,
POMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuila, TeMIIeparypa, IIOTHOCTh KUJIKOCTH U
TBEPJOrO TeJa, CHUa TPEHUS CKOJIbKEHHs, JaBICHHME BO3/AyXa, BBITAIKHMBAIONIAS CHJIA,
JefcTBYIOIIAs Ha TOrPYKEHHOE B KHMJKOCTb TeNO0, KO3 (UIIMEHT MOJIE3HOT0 AEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, OOOCHOBHIBATH BHIOOP
METOAa W3MEpeHHus, (PUKCHPOBATh MOKAa3aHWUS NPUOOPOB, HAXOMUTH 3HAYCHHE H3MEPIEMOM
BEJIMYMHBI C IOMOIIBIO YCPETHEHHS Pe3yJIbTaTOB CEPHH U3MEPEHHI M OLIEHUBATh TOTPEIIHOCTh
W3MEPEHHI;

MIPOBOJIUTH HECJIOXKHBIE IKCIIEPUMEHTANIbHBIE UCCIIEI0BaHUS 3aBUCUMOCTEH (hrU3HUYECKUX
BEJIMYMH (3aBHCUMOCTH IIyTH PAaBHOMEPHO MABIDKYIIETOCS Tejla OT BPEMEHH JBWXKCHHS Tena,
CHIIBI TPEHHS CKOJIBKECHHS OT CWJIBl HOPMAaJbHOTO JaBICHHs, KadecTBa 00OpabOTKH
IIOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOIIAAM CONPUKOCHOBEHMSI TEJ, CHJIbI
YOPYTOCTU OT YIJIMHEHUS NPYXXHUHbI, BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMa MOrpyKEHHOW YacTH
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH TeNla, OT TIIyOWHBI, Ha
KOTOPYIO NOTPY’KEHO TE€JO, YCIOBUM IUIaBaHMsS TeN, YCIOBHI paBHOBECHs pbhlyara u OJOKOB):
COBMECTHO C yuHTeaeM (hopMyJIupoBaTh 3a/ady U TUIOTE3y HMCCIEJOBAHUS, CAMOCTOSTEIBHO
IUTAHUPOBATh HCCIIEOBAaHHE, CAMOCTOSITEIBHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY C
UCTIOJIb30BAaHUEM HMHCTPYKIIMH, TPEACTABIATH MOJTYYSHHBIE 3aBUCUMOCTH (PU3MYECKUX BEINYMH
B BUAE TaOmuI W TpaduKOB, OICHWBATH IOTPEIIHOCTH, JEJNaTh BBIBOABI 1O pE3yJbTaTaMm
UCCIICI0BAHMS,

coOyoaTh MpaBWila TEXHUKU O€30MIacCHOrO TpyAa IpH paboTe ¢ J1abopaTOPHBIM
o0opyoBaHuEM;

yKa3plBaTh TNPUHIMIEI JCHCTBUS TNPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIIMECS COCYlbl, OapoMeTp, pblYar, IOJABHXKHBIA MU
HETOABWKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NMPUHLHUIIEI JTEHCTBUA U3YYECHHBIX NPUOOPOB, TEXHUUYECKUX YCTPOMCTB
U TEXHOJIOTUYECKHUX MPOIECCOB C OMOpPOM Ha HMX OMHUCaHWs (B TOM YHCIE: TOAIIUITHHUKH,



YCTPOICTBO BOJONPOBOJIA, TMAPABIMUECKUN pecc, CUu(OH, MAHOMETP, BEICOTOMED, MOPIIHEBOU
HAcoOC, apeoMETp), WCIONb3ys 3HAHUA O CBOMCTBAaxX (PU3WUYECKHX SBICHUNH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbBIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHUX YCTpOICTB,
U3MEPUTENBHBIX TNPHOOPOB M TEXHOJOTHUECKHMX TMPOIECCOB TMPH PEIICHHH Yy4eOHO-
IIPAKTUYECKUX 3a7a4;

NPUBOAUTH MpHUMEpbl (HaXoOuTh HMH(OpPMALUMI0 O TNpUMepax) MPAKTHYECKOrO
UCIIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU Ui oOecriedeHus: 6e30MacHOCTH
npyu oOpamieHuu C MpuOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0pOBBS H
COOJIIOJIEHHSI HOPM KOJIOTMYECKOI0 TIOBEAICHUS B OKpYJKaloIlel cpesie;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(pOpManuu (HU3NYECKOrO COZIEpKaHusi B
WuTepHere, caMoCTOATENBHO (POPMYIIUPYS TIOMCKOBBIM 3alpoC, HA OCHOBE MMEIOIIUXCS 3HAHUI
U TyTEM CpaBHEHHS pa3IMYHBIX HMCTOYHUKOB BBIACIATh HH(POPMAILUIO, KOTOpas SBISETCS
MPOTUBOPEUNBOM MIIH MOXKET OBITh HEJIOCTOBEPHOM;

UCIOJb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3aJlaHHi Hay4YHO-IIOMYJISPHYIO JINTEpaTypy
(GU3MUECKOro CcoJepXKaHMsA, CIPaBOYHbIE MaTepHalbl, pecypchl ceTn HTepHeT, BianeTh
npuéMamM# KOHCTIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHusi WHGOPMAIMHM W3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBbIE U YCTHBIE COOOILEHHUs Ha OCHOBE 23
UCTOYHUKOB MH(POpPMALUU (U3NUECKOTO COAEPKAHMs, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue
COOOIlEHUsI O pe3ysibTaTax NPOEKTOB WM Yy4YeOHBIX HCCIIENOBaHUM, NpU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YyYEHHBINH MOHATUHHBIN anmapaT Kypca (PU3MKH, CONPOBOXKIATh BHICTYIUICHHUE
IIpE3EHTaLNEN;

IIPU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpenesaTh 00sS3aHHOCTH B
Ipynne B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3a/JayaMH, CJIEIWTh 3a BBIIOJIHEHHEM IUIaHA
NENCTBUM, aJJleKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH TPYIIIbI, BHICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIHX.

K koHiy oOyueHusi ¢ 8 kinacce mpenMeTHbIe pe3ylbTaThl HA YTIyOJICHHOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD y O0YUYaIOIIMXCS YMEHUM:

WCIIONB30BaTh TMOHATHA (Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE IBMIKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAITUYECKHE U aMOP(HBIE TENa, HACHIIIEHHBIN
U HEHACHILEHHBIH TMap, CIOCOOBI M3MEHEHHWs BHYTPEHHEH OSHEPruM, 3JIeMEHTapHBINA
ANEKTPUYECKUN 3apsid, MPOBOJHUKH, MOJYIPOBOAHUKH, TUICKTPUKH, HICTOYHUKH MTOCTOSSHHOTO
TOKa, AJICKTPUIECKOE U MarHUTHOE TIOJIS, ONTHYECKAs CUCTEMA) M CUMBOJIMYECKUIN SA3BIK (DU3UKH
IIPU PEIICHUU YUEOHBIX U MPAKTUUYECKHUX 3a/1aY;

YBEPEHHO pa3Ninyarh sSBICHUS (TEIJIOBOE paclIMpeHue (C:KaTUe), TEIIOBOS PAaBHOBECHE,
MMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KaNWJUISIPHBIE SIBJICHHS, HUCIAPEHUE, KOHACHCALHS,
IJIaBJICHUE, KPUCTAUIM3AIMA, KUIICHHE, CIOCOObl Teruionepeaayn  (TerIonpOBOAHOCTD,
KOHBEKIIHS, W3IIy4YCHHE), TEIJIOBbIE MOTEpPH, DIEKTPU3alMs TeJ, B3aUMOJCHCTBUE 3apsoB,
JEUCTBUA BJIEKTPUUYECKOIO0 TOKA, KOPOTKOE 3aMbIKAHHUE, B3aHUMOJICMCTBUE MAarHUTOB, JECHCTBHE
MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM) IO OTIMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, ICMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SBICHHE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKHX SIBICHUN B OKpY’KalolleM Mupe (B
TOM 4YHclie (QU3NYECKUE SIBIICHUS B MPHUPOJC: TMOBEPXHOCTHBIC W KAaNWJUIAPHBIC SBICHUS B
MpUPOJIE, KPUCTAIUIBI B TIpupoje, uznydenne ColHila, 3aMep3aHue BOJIOEMOB, MOPCKUE OpU3HI,



o0Opa3oBaHHE pOCHl, TYMaHa, UHES], CHETA, 3JIEKTPUUECKHE SIBIICHUS B aTMOC(EPE, ANEKTPUIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE ToJjie 3eMJid, Apeld MOoIH0COB, pOJib MAarHUTHOTO MOJS IS
JKU3HU Ha 3eMJie, TIONSPHOE CUSHUE), TIPU 3TOM MEPEBOIUTH NMPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UUECKUE SBICHHS, MCIIONB3Ysl (PU3UIECKUE
BEJIMUMHBI (TemIepaTypa, BHYTPEHHsI dHEPrusi, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yaeiabHas
TEIUIOEMKOCTh BEIIECTBA, yAeNbHAs TEIUIOTa MUIABJICHHs, YelbHas TEIUIoTa napooOpa3oBaHus,
yZenbHasl TEIJIoTa CrOpaHus TOIUIMBA, KO3((UIIMEHT MOJIE3HOTO JIEHCTBHS TEINIOBOM MAIIHHBI,
OTHOCHUTEJIbHAs BIIAXKHOCTb BO3AYyXa, OJJIEKTPUYECKUH 3apsijl, CWJIA TOKA, DJIEKTPUYECKOE
HanpspKeHUE, CONMpOTHUBJIEHUE TpoBoAHMKA, DJIC B 1enM MOCTOSTHHOIO TOKA, AJIEKTPUUECKOE
yAETBbHOE COMPOTHUBICHUE BEIIECTBAa, paboTa M MOIIHOCTh SJEKTPHUUECKOro TOKa), MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3NUYECKUHA CMBICT HCIOJIB3YEMBIX BEIMYMH, UX
0003HaYeHHS ¥ EIMHUIBI (PU3NICCKUX BEIHYNH, HAXOIUTH (OPMYJIBI, CBS3BIBAIOIINE TAHHYIO
¢bu3nyecKyo BEIUUHUHY C APYTMMHU BEITUYMHAMM, CTPOUTH I'padUKH M3yUYEHHBIX 3aBUCHUMOCTEH
bu3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBICHUSA U MPOIECCHI, HCIONb3Ys
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHM CTPOCHHMs BEIECTBA, ypPaBHEHHE
TEIUIOBOTO OajaHca, 3aKOH COXpaHEHHUs SJIEKTPUYECKOro 3apsaa, 3akoH KyloHa, mpHHIHUI
CYTEpHO3UIINH JEKTPUUECKUX ToJei, 3akon OMa Juig ydacTka 1emnu, npasuia Kupxroda, 3akon
Oma jis monmHOM 1enu, 3akoH JIkoyns-JIeHna, 3aKOH COXpaHEHUs HHEPruu, HpU 3TOM
pa3auyaTh CIOBECHYIO (OPMYJIHNPOBKY 3aKOHA U €70 MAaTEMATUYECKOE BHIPAKEHUE;

CTPOUTH MPOCThbie (U3UYECKHE MOJEIN pealbHbIX OOBEKTOB, MPOLIECCOB M SIBICHUIA,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOIECCOB,
SIBIICHUM, IPUMEHATH (PU3NUECKUE MOJICNHN [T OOBACHEHHUS (PU3HMUECKUX MPOLIECCOB U PEIICHHS
y4eOHBIX 3a/a4;

OOBSICHATH (PU3UYECKHE SBICHHSI, TPOLIECCH U CBOWCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil NPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelaTh KAaueCTBEHHBIE 3aJa4d, B TOM
yuclie TpeOyollre YHCISHHOTO OIICHUBAHUS XapaKTePHbIX 3HAYCHUN (PU3NUECKUX BETUYUH, PU
3TOM BBIOMPATh a/IeKBATHYIO (PM3UYECKYIO MOJIEIb, BBISBIATH IPUUUHHO-CIIEJCTBEHHBIE CBS3U U
BBICTPAMBATh JIOTMYECKYI IEMOYKY pACCYXKIACHUM C OINOpPOM Ha M3y4YEHHBIE CBOMCTBA
buznyeckux sBIEHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIEIH;

YBEPEHHO pelIaTh pacdyE€THhIE 3a1a4yu (C omopoil Ha 2-3 ypaBHEHHs) MO H3y4aeMbIM
TeMaM Kypca (hU3MKH, BEIOMpas aIeKBaTHYIO (PU3UYECKYIO MOJEIb, C UCIOIb30BAHUEM 3aKOHOB
U GOpMYII, CBA3BIBAIOIINX (PU3MUECKUE BETMUNHBI, 3aIIMCHIBATh KPATKOE yCIOBHE U Pa3BEPHYTOE
pelieHrue 3a/1ayu, BBISBISITH HEIOCTAIOIINE WM W30BITOYHBIE JaHHbIE, 00OCHOBBIBATH BHIOOD
METO/Aa pEUICHUsl 3a/layd, MCIOJIb30BaTh CIPABOYHBIE JAHHBIC, NIPUMEHATH METOJAbl aHaIN3a
pa3MepHOCTel, HUCMONb30BaTh rpaduyeckue METOAbl  peUIeHHs  3ahad, HPOBOIUTH
MaTeMaTHYeCKUe NpeoOpa3oBaHUsl M PACUETHI, OLEHUBATh PEATUCTUYHOCTH IOTYYEHHOIO
3HaYeHUs] (U3MYECKONM BETUYMHBI U ONPENENiTh Pa3MEPHOCTh (PU3NYECKON BEIMYUHBL,
MOJIyYEHHOM MU PEIICHUH 3a]a4H;

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH NOMOIIM (PU3HMYECKUX METOJIOB,
U MpeasiaraTb OPUEHTHUPOBOUHBIM CIOCOO pellleHus, B OMMCAHUM HCCIIEOBAHUS PACIIO3HABATH
IIPOBEPSAEMOE MPEAINOoIoKeHNE (TUIIOTE3Y ), MHTEPIPETUPOBATH MOJyUYEHHBIH Pe3yIbTaT;

MIPOBOAMTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NUECKUX CBOWCTB TEI
(KanmuJUIIpHbIE SIBJICHUS, 3aBUCUMOCTBH JAaBJICHUS BO3AyXa OT €ro o0béMa M TeMIeparyphl,
CKOPOCTH IIpollecca OCTbIBaHUS (HarpeBaHusl) NIpPU M3IYYEHHMM OT LBETAa MH3JIydaromen



(TToTI0MIAONIeH) TOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI OT TEMIIEPATYpPhl KHIKOCTH M
IIOIAAN €€ IMOBEPXHOCTH, AJIEKTPU3ALMsA TeJ U B3aUMOJAEHCTBHE 3JIEKTPUYECKUX 3apsAoB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3alldsl MAarHUTHBIX TI0JIEH TTOCTOSHHBIX
MarHuTOB, NCHCTBUS MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOABHTATENSl  IOCTOSHHOTO  TOKa):  (OPMYJIHPOBATH  IPOBEPSEMOE
MPEANooKeHne (TUMOTe3y) O BO3MOXHBIX pe3yJibTaTax HaOMIOICHUH, CaMOCTOSITEIIBHO
coOupaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa 00OpYyOBaHHMS, OMNMCHIBATH XOJ OIBITA U
(GbopMyIHpOBATH BBIBOJKI;

MPOBOJUTH TPSIMBIE M KOCBEHHBIE W3MEpPEeHHs (U3NYECKUX BEIUYMH (TeMIepaTypa,
OTHOCHTEINIbHAsI BJIAXKHOCTb BO3/yXa, CHJIA TOKAa, HAINpPsDKEHUE, YJeNbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTHUBJIEHUE IPOBOJHUKA, padoTa M MOLIHOCTb 3JIEKTPUUYECKOTO TOKa) C
UCIIOJIb30BAaHUEM AHAJOTOBBIX M LU(POBBIX NPUOOPOB, OOOCHOBBIBATH BHIOOp MeETOAA
u3MepeHusi, GUKCUPOBaTh MOKa3aHUs MPHOOPOB, HAXOIUTHh 3HAYCHHE U3MEPSEMON BEIIMYHHBI C
MIOMOILBIO YCPETHEHUS PE3YIbTaTOB CEPUU U3MEPEHUM U OLIEHMBATh NOIPEIIHOCTh U3MEPEHUN;

MIPOBOJIUTH HKCIEPUMEHTAIbHbIE HCCIENI0BaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHUH
(3aBHCHMOCTH JaBJICHUsI BO3/lyXa OT €ro 00bEMa U HArpeBaHUs WM OXJIAXKICHUS, HCCIeI0OBaHNE
SBJICHUS TEIUIOOOMEHAa TPH CMEIIMBAaHUHM XOJOJHOW W TOpsSYed BOJABI, 3aBUCHMOCTH
COIIPOTHBIICHUS] NMPOBOAHMKA OT €ro JJIUHBI, MJIOLIAJU IMONEPEYHOTrO0 CEYEHHsS U YJIEIbHOIo
COIIPOTHUBJICHUS] BEIECTBA IPOBOJHMKA, CHJIBI TOKA, MPOTEKAIOLIEro d4epe3 MPOBOAHMK, OT
HaNpsHKEHUS Ha IPOBOIHUKE, UCCIIEIOBAaHHUE MTOCIIEIOBATEIBHOTO U NMAapaUICIbHOTO COSNHEHHH
IPOBOJHHUKOB): COBMECTHO C yduTeNeM (OpMyJIMpoOBaTh 3a/1ady M THIIOTE3Y HCCIEIOBaHHMSA,
CaMOCTOSTENIBHO IUIAHUPOBATh UCCIIEOBAHUE, CAMOCTOSATENILHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAHUEM MHCTPYKLUH, TPEACTABIATh IOJIYYEHHbIE 3aBUCHUMOCTH
(¢u3nUeCKUX BETUYMH B BUIE TaOIHIl U TpaMKOB, OLIEHUBATH IMOTPEIIHOCTH, JIEJIATh BBIBOBI 110
pe3yJibTaTaM HCCel0BaHUs;

coOroaTh MpaBmiIa 0E30MacHOTO TPyaa MPH padboTe ¢ 1abOPATOPHBEIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLMIIEI JEHCTBUA M3YYEHHBIX NPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJOIMYECKUX IMPOLIECCOB C ONOPON Ha MX ONMUCaHMs (B TOM YHCIE: CHCTeMa OTOIICHUS
JIOMOB, THUTPOMETp, MapoBas TypOMHA, aMIIepMETp, BOJBTMETpP, CUYETYMK 3JICKTPUUECKOI
OHEPruM, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTelIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI),
NPEJOXPAaHUTENN U UX NPUMEHEHHE B OBITY M TEXHUKE, IPUMEHEHHE MOCTOSHHBIX MarHuTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), MCHOJb3Yys 3HAHHS O CBOWCTBax
¢u3nUecKux ABICHUNA, HEOOXOIUMBIE (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA M HW3MEPHUTENBHBIE MPHOOPHI IO
CXeMaM U CXEMaTHYHbIM pPHCYHKaM (GKUAKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHUsi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUYECKUX IIETel ¢ TOCIeNOBATENbHBIM U MapauIeiIbHbIM COCIUHEHUEM 3JIEMEHTOB,
pa3nuyasi yCIIOBHBIE O00O3HAYEHHUSI DJIEMEHTOB JJIEKTPUUECKUX LEMeH, MUCIIONb30BaTh CXEMBbI H
CXEMaTH4YHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKMX YCTPOWMCTB, M3MEPHUTEIbHBIX NPUOOPOB HU
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIICHUH YUeOHO-NPaKTHUECKUX 3aj1ay;

NPUBOAUTH TpHUMEpHl (HAXOOUTh HMH(OpPMAIMI0O O TpUMepax) MPAKTHYECKOTO
UCTIONIB30BaHUs (PM3NYECKUX 3HAHUI B TIOBCEAHEBHOM JKM3HU Ui oOecredeHus: 0e30MacHOCTH
npu oOpamieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3/10pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY Kalollei cpese;

OCYILECTBIIATh TOUCK HWHpOpManuu (¢U3MUECKoro coaepkanuss B MHTepHere,
CaMOCTOATENBHO (hOPMYITHPYS TIOMCKOBBIH 3apoC, HA OCHOBE UMEIOIINXCS 3HAHUN M CPAaBHEHUS



JIOTIOJTHUTEIFHBIX MCTOYHHUKOB BBIACTATH WH(MOPMAIHIO, KOTOpask SIBISIETCS MPOTHBOPEUNBOM
WM MOKET OBITh HEIOCTOBEPHOM;

UCTIONIb30BATh TIPU BBHIMOJIHEHUN YUYEOHBIX 3a/laHHi HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPy
(GU3MUECKOro CcoJepXKaHMsA, CIPaBOYHbIE MaTepHalbl, pecypchl ceTn HTepHeT, BlaneTh
npuéMamM# KOHCTIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHusi WHGOPMAIMA W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

CO3JaBaTh COOCTBEHHBIC IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOMICHHUs, 0000Imas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUsS, B TOM YHCIE IyOIMYHO
NPEICTaBIATh PE3YIbTAThl MPOCKTHONH WM HCCIIEAOBATEILCKOM JESITEIbHOCTH, TPH STOM
TPaMOTHO HCIIOJIB30BAaTh WM3YYEHHBIM MOHATHHHBIN ammapar Kypca (H3HKH, COMPOBOXKAATH
BBICTYIUICHHE TIPE3CHTAINEH;

IPU BBHIMOJIHEHUH YYEOHBIX NPOCKTOB W HCCICAOBAHUHN (PU3MUECKUX IPOLECCOB
pacrmpenessTh 00s13aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1a4aMH, CICIUTh 32
BBINIOJTHEHUEM IUTaHA JEHCTBUI M KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH
BKJIJ B JICSATEIBHOCTh T'PYIIIBL, BBICTPAMBAaTh KOMMYHHKATHBHOE B3aHMMOJICHCTBUE, MPOSBIIS
TOTOBHOCTb pa3periath KOH(DIUKTHI.

K koHiy oOyueHus ¢ 9 knacce npeaMeTHbIE Pe3yibTaThl Ha YIIyOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y O0YYarOIUXCs YMEHUI:

HCII0JIb30BATh MOHATHS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUUECKOTO JBUKECHMS,
HEBECOMOCTh W TEPErpy3kd, IEHTP TSDKECTH, MEXaHWYECKHE BOJHBI, 3BYK, HH(pa3ByK H
YJIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTIT€HOBCKOE M3JTyUeHHE, IKaJIa JIEKTPOMAarHUTHBIX
BOJIH, HUCTOYHUKU CBeTa, OJIU30PYKOCTh M JalbHO30PKOCTb, CIEKTPbl HCHYCKAHUSA U
HOTJIOIIEHHs, aibda-, 0eTa- M ramMma-u3ay4deHHs, HU30TONbI, SAEpHAT U TEpMOsIepHas
HHEPreTHKA) U CUMBOJIMYECKHH S3bIK (PU3UKHU TP PEIICHUH YUEOHBIX U MPAKTHUECKUX 33]1a4;

YBEPEHHO pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE MaJeHUE Tell, ABHKEHHUE
[0 OKPYXHOCTH, B3aMMOJEHCTBHE Te€J, paBHOBECHE MAaTE€pPHAIbHOM TOYKH, pPEAKTUBHOE
JBIDKEHUE, HEBECOMOCThb, KoyiebaTenbHOEe JBIKEHHE (TapMOHHMYECKHE, 3aTyXarollue,
BBIHYKJICHHbIE KOJIEOaHUs), pE30HAHC, BOJHOBOE JBMKEHHE (PAaCHpOCTpPAHEHUE U OTpaKeHHE
3ByKa, HHTEephEepeHIus U Tudpakius BOIH), MPIMOIUHEHHOE PACTIPOCTPAHEHUE, OTPAKEHUE U
IpEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPakeHUE CBETA, pa3jioKeHue OeI0ro CBeTa B CHEKTP
U CIOXEHHE CIEKTPAIbHBIX LIBETOB, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaToOro CHeKTpa M3JIy4eHMs]) MO ONHCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh NPOSIBIEHUE M3YyYEHHBIX (PU3NYECKUX SBICHUH B OKpY’KarolleM Mupe (B
TOM YHCIie PU3NUECKUE SIBICHUS B IPUPO/IE: MPUIMBBI U OTJIMBBI, JBIKEeHUE M1aHeT COIHEUHOM
CUCTEMBI, PEAKTHUBHOE J[IB)KEHUE KHUBBIX OPraHU3MOB, BOCIPUATHUE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, I[yHaMH, 3XO, I[BETa TeJ, ONTHYECKUE SBICHUS B
npupozae, OWOIOTHYECKOe JeMcTBUE BHJIUMMOIO, YIbTPa(HONIETOBOIO M PEHTI€HOBCKOI'O
U3JIy4YCHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4yd, pPaTUOAKTUBHOE
U3JyYeHUE TMPUPOAHBIX MHUHEPAJIOB JEHCTBUE pAJUMOAKTUBHBIX HW3JIyUYEHUH Ha OpraHu3M
YesoBeKa), IPU 3TOM NEPEeBOAUTH MPAKTUYECKYIO 33auy B yU4eOHYIO, BBIIENIATh CYIIECTBCHHbIE
CBOIiCcTBa (MpU3HAKK) PUINYECKUX SIBICHUI;

OIMCHIBATh M3YUYCHHBIC CBOWCTBA TeN U (PU3UUECKUE SBICHHS, UCIONb3Ys (PU3UUECKUE
BEJIMUMHBI (CpeIHssl U MTHOBEHHAsl CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHE,



NEepPEeMEIEHNE TPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUJKEHUH, YIJIOBasg CKOPOCTb,
LHEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUjla TPEHHMsI, CHJIa YIPYIOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO MaJIeHHUs, BEC Tela, IEHTP TSHKECTH TBEPIOTO TENa, UMITYJIbC Tela, UMITYJIbC CHUIIBL,
MOMEHT CHJIbI, MEXaHWYecKas paboTa M MOILIHOCTb, MOTCHUMAIbHAS YHEPIUs Tejia, MOIHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUS CHKATOM MPYKUHBI, KWHETUYECKasi SHEPIus,
MOJIHAs MEXaHWYecKasl HEprus, MepuoJl U 4acToTa KojeOaHuM, Mmepuoj MaTeMaTHUYecKOro U
NPYKUHHOTO MAasTHHUKOB, JIJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa,
1OKa3aTeab MPEJIOMIICHUS CPEe/bl), PU ONMHUCAHUM MPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIONIB3YEMBIX BEJMYMH, WX O0003HAUYEHUS W EAWHUIBI (U3NYECKHX BEIUYMH, HAXOIHUTh
(dbopMyIibl, CBSI3BIBAIONIME JaHHYIO (PU3MYECKYIO0 BEIUYMHY C APYTMMHU BEIUYMHAMHU, CTPOUTH
rpaduKu U3yuYeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKUE SBICHUS U NPOIECCHI, UCHOIB3Ys 3aKOH
COXPAaHEHUs SHEPTuH, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIUI CYNEPIO3ULUN CHJI, TIPUHLIHUII
OTHOCHUTENBHOCTH ['anmmies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHWS HMILYJbCa, TEOPEMY O
KMHETHUYECKON SHepruu, 3akoH ['yka, 3akOoH bepHyiu, 3aKOHbI OTPaXKEHHUs W MPEIOMIICHUS
cBeTa, (OpPMyJly TOHKOH JHMH3BI, TUIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOI'O
A7Ipa, 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MACCOBOTO YMCEN MPU SJAEPHBIX pEaKUUsiX, P ITOM
pa3IuyaTh CIOBECHYIO GOPMYIHNPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTH (PU3NYECKUE MOJIENN PeaIbHbIX 00BEKTOB, MPOIIECCOB U SIBJICHUIA, BBIACTSATH MPU
3TOM CYILECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SABICHUNA, TPUMEHATh
du3ndeckne Moaenu Uit OOBSICHEHUST (PU3NIECKUX MPOIIECCOB M PEeIICHHs YIeOHBIX 3a/1a4;

OOBACHATH (U3NYECKUE SBICHUS, MPOIIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil NMPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelaTh Ka4eCTBEHHBIE 3aJaud, B TOM
yrcie TpeOyoIue YUCICHHOTO OLEHUBAHUS XapaKTePHBIX 3HAYCHUN (PU3NUECKUX BETUYUH, IIPH
3TOM BBIOMPATh a/IeKBATHYIO (PM3UUECKYIO MOJIEIb, BBISBIATH IPUUUHHO-CIIECJCTBEHHBIE CBS3U U
BBICTpAaUBaTh JIOTMYECKYIO LIETIOYKY pacCyKIeHMM M3 2-3 [aroB ¢ ONOpoll Ha M3y4yeHHbIE
CBOICTBa (pU3NUECKUX ABICHUM, (PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH M MOJEIIH;

YBEPEHHO pelaTh pacy€THHIE 3aJaud M0 U3y4YaeMbIM TeMaM Kypca (U3HKH, BBIOUpAs
aJIeKBaTHYI0 (DU3MYECKYI0O MOJeNlb, C HCIIOJIB30BAaHMEM 3aKOHOB U (OPMYI, CBSI3BIBAIOLIUX
¢u3nyecKkue BEIMYMHBI, 3alUChIBaTh KpPAaTKOE YCJIOBHE U Pa3BEPHYTOE pEILIEHUE 3aauH,
BBISIBJISITH HEJOCTAIONINE WJIM H30BITOYHBIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOJa pelIeHUs
3a/1a4d, MCIOJIb30BaTh CIPABOYHBIE JAHHbBIE, MPUMEHATh METOAbl aHAIN3a pPA3MEPHOCTEM,
UCTIONBb30BaTh TpaUuecKue METOAbl pelIeHus 3ajady, IMPOBOJAUTH MaTeMaTUYECKHE
npeoOpa3oBaHus ¥ PacdEThl, OLIEHUBATh PEATMCTHYHOCTh TOIYYCHHOTO 3HAYCHHS (PU3HUECKON
BEJIMYMHBI U ONpPENEISITh Pa3MEpHOCTh (PU3MUECKOW BEIUYMHBI, MOITYYEHHOW HpPHU PEIICHUU
3a/1a4y;

pacno3HaBaTh IpoOIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH NOMOIIM (PU3HMUYECKUX METOJIOB,
U MpeasiaraTb OPUEHTHUPOBOUHBIM CIOCOO pellleHus, B OMMCAHUM HCCIIEOBAHUS PACIIO3HABATH
IpoBepsieMOoe MpPENArNoyiokeHne (TUIOTe3y), OLIEHWBATh NPABHIBHOCTH MOPSJIKA IMPOBEICHUS
UCCJIEA0BaHMS, HHTEPIIPETUPOBATh MOJYyYEHHBIN PE3YIbTAT;

MIPOBOJIUTH OMBITHI [0 HAOIIOACHHUIO (PU3UUECKUX SABICHUNA WIH (PU3MUECKUX CBOMCTB TEl
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUS DSHEPIUH, 3aKOHA COXpPAHEHUS
UMITyJIbCa, JEHUCTBHE 3aKOHA bepHy/sIM M BO3HMKHOBEHHE TIOJIBEMHOM CHJIBI KpbUIA,
3aBUCHUMOCTh TEpHoa Kolie0aHWi MpPYXKMHHOTO MAasTHUKAa OT Macchl Tpy3a U KECTKOCTU
OpYy>)XKMHBl W HE3aBUCHUMOCTb OT AaMIUTUTYABl MalbIX KOJIeOaHWH, MPSMOJIHMHEHHOE
pacIpocTpaHEHUE CBETa, pasyiokeHue Oeoro cBeTa B CHEKTpP, U3yUYEHHUE CBOWCTB M300paKeHUs



B TUIOCKOM 3€pKaje M CBOMCTB M300pakeHUs MpeaMera B coOMparomeil JTUH3e, HaOIoJeHHe
CIUIONIHBIX ¥  JIMHEWYaThIX CIIEKTPOB  W3JIydeHHsd): (HopMynumpoBaTh  IpoBepsieMoe
IPEANOIOKEeHUE (THIOTE3y) O BO3MOXKHBIX pe3yjbTaTax HaONIOJCHUH, CaMOCTOSTEIBHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOrO Habopa 00OpYyIOBaHHWS, ONHMCHIBATH XOJ OIBITA U
bopMyITUpOBaTh BHIBOIBI;

IPOBOANTH TNPH HEOOXOANMOCTH CEpHIO MPSIMBIX H3MEPEHHH, ONpenenss cpenHee
3HAYEHHNE M3MEPSEMOM BETMUMHBI M ONPENIENISAs IOTPEITHOCTD PE3YIbTATOB NPSMBIX U3MEPEHHI,
000CHOBBIBATh BEIOOD crioco0a u3MepeHust (M3MEpUTEIILHOTO TPUbopa);

MPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3WYECKHX BEIMYMH (CpedHsss CKOpPOCTh U
YCKOpEHHE Tela TpH pPaBHOYCKOPEHHOM MBIKCHUH, YCKOPEHHE CBOOOJHOTO MaJeHHS,
KECTKOCTH MPYKUHBI, KOODOUIIMEHT TPEHHUS CKOJBbKEHHS, MEXaHHUeCcKas paboTa U MOIIHOCTS,
4acToTa W NEepuoJl KOJIeOaHWH MaTeMaTHYeCKOro M MPYXKMHHOTO MAasTHHKOB, (DOKyCHOE
paccrosiHe coOuparomeil JUH3BI M e€ ONTHYeCcKas CWila, paJAHOaKTHBHBIN (OH) C
WCIIOJIb30BAHUEM AaHAJIOTOBBIX W HHU(POBBIX TPHUOOPOB: OOOCHOBHIBATH BBIOOP METOJA
U3MEpEeHUs, IUIAHUPOBATh M3MEPEHHs, CaMOCTOATENFHO COOMpPaTh SKCHEPHUMEHTAIBHYIO
YCTaHOBKY, BBIYMCIATH 3HAYCHHE BEIWYMHBI M AHAJIU3UPOBATH IIOJNyUYEHHBIE pE3yJIbTAThI,
OLIEHUBAS TTOTPEITHOCTh PE3yJITATOB KOCBEHHBIX H3MEPEHHIA;

MPOBOANTH AKCIIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHCUMOCTEH (DM3NYECKUX BETHYMH
(3aBHCUMOCTB ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABWKEHUH 0€3 HavyaJlbHOW CKOPOCTH,
3aBUCUMOCTB CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS, MIEpHo/ia KojaeOaHuit
MaTeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH, OINPEEICHUEe YCKOPEHHsI CBOOOJHOTO IaJeHHS,
MCCIIeJOBaHNE M3MEHEHHS BEJMYMHbBI M HAIPaBJICHUS MHIYKIMOHHOTO TOKA, 3aBUCUMOCTD yIJla
OTpaXEHHUsSI CBETAa OT yIWa MajJCHUs, yrja NpPeJIOMIICHHs OT yIJia MaJeHHUs CBETOBOTO Jy4a,
UCCIIEIOBAaHUE TPEKOB: M3MEPEHUE YHEPTUHU YACTHIIBI 10 TOPMO3HOMY Iy TH (110 oTorpadusim)):
COBMECTHO C yuHTeJaeM (hopMyIupoBaTh 3a/auy M TUIOTE3y HMCCIEIOBAHUS, CAMOCTOSTEIHHO
IUTAHUPOBATh HCCIIEIOBAHNUE, CAMOCTOSATENBHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY,
HPE/ICTABIATh MOTYYECHHBIC 3aBHCUMOCTH (DPM3UYECKHX BEIMYMH B BHAE TAONHIl M IpadHKoOB,
OLICHUBATh MMOTPEIIHOCTH, JIETaTh BEIBOABI IT0 PE3YJIbTaTaM HCCIICAOBAHNUS;

coOuroaTh MpaBuiia 6€30MacHOro Tpyia Mpu paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHIHUIEI TEHCTBUA M3YYCHHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TPOIECCOB C OMOPOH HAa MX OMHMCAHMA (B TOM YHCIE: CIUAOMETP, TaTUHKH
TIOJIOKEHHS, PACCTOSIHUSI M YCKOPEHHs, pakeTa, 9XOJIOT, OYKH, IEpPHCKOM, (OoToammapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKHUE CBETOBOJIBI, CIHEKTPOCKOI, T03UMETp, kKamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOWCTBaX (DM3WYECKHX SIBICHUH HW HEOOXOAWMBIE (U3NYECKHE
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMBl M CXEMAaTWYHbIE PHUCYHKH HM3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IMPOIECCOB MPHU PEIICHHH y4eOHO-
NPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI ISl IIOCTPOCHUSI U300paKeHUH B TUIOCKOM 3epKalie U
cobuparoIe TuH3E;

MPUBOAUTH TMPUMEPHl (HaXOAWTh HWH(POpPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCTIONB30BaHUs (PM3MYECKUX 3HAHUI B IMOBCETHEBHOW XHM3HU ISl oOecrieueHHs 0e30MacHOCTH
npu oOpamieHuu ¢ NpudopaMH U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/10pOBbS H
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHNUS B OKPY KalOIIeH cpeie;

OCYIIECTBIIATH TMOWUCK HWH(popmamuu Qusndeckoro coaepxanus B HTepHere,
CaMOCTOATENILHO  (OPMYNIHpPYs  TIOMCKOBBIA  3ampoc, HAaXOJWTh MYTH  ONpEACTICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(POPMALUK Ha OCHOBE UMEIOIIUXCS 3HAHUNA U JOMOTHUTEIHHBIX
HCTOYHUKOB,;



WCIIOJIb30BaTh MPHU BBITOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-IOMYJISIPHYIO JINTEpaTypy
(U3M4EeCKOro coJepXaHus, CIPAaBOYHbIE MaTepHaibl, pecypchl cetu HTepHer, BianeTh
npuéMaMHi KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs HMHGOpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMEI B IPYTYIO;

co31aBaThb COOCTBEHHBIE TUCHMEHHEIE U YCTHBIC COO6HICHI/I$I Ha OCHOBE HH(bOpMaHHH u3
HECKOJIBKUX MCTOYHHMKOB (DU3MUECKOro COAEpKaHMs, MyOJIMYHO MPEICTaBIATh PE3yIbTaThl
IIPOEKTHOM WM HCCIIENOBATEIbCKOM JEATENBHOCTH IPU A3TOM TIPaMOTHO HCIIOJb30BaTh
U3yUYCHHBIN MOHATUIHBIN anmapaT U3y4yaeMoro pasjeia GU3UKU U COMPOBOXK/IATH BHICTYIICHHE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

Paspnen 1. dusuka u e€ poJib B IO3HAHMU OKPY:KaIOLIEro Mupa

1.1

1.2

1.3

HaunmMeHoBaHMe pa3eioB U TeM
NPOrpamMMbI

®u3uka — HayKa 0 IpUpOJE
PuznyecKue BEITUYHHbI

ECTGCTBGHHO—Hay‘IHLII\/'I MCTO IMO3HaAHUA

Wroro no pasneny

KoanuyecTBo 4acoB

Bcero

2

4

2

8

Pasnen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHHH BelleCTBa

2.1

2.2

23

CTpOCHI/Ie BCIICCTBA

JIBH>KeHue 1 B3aMMOJICHCTBUE YaCTHII
BeIleCcTBa

ArperaTHLIe COCTOAHUA BEIICCTBA

Hroro no pasneny

Paznen 3. /IBuskeHune U B3auMoieiicTBHE TeJl

3.1

3.2

MexaHnuecKoe JBMKCHUE

HNuepuus, macca, IIOTHOCTh

2

10

Kontpoa
bHbIE
padoThI

IIpakTHye
CKHe
padoThI

JuekTpoHHbIE (HU(pPOBBIEL)
o0pa3oBaTe/bHbIE pecypchl

bu6mmoreka IIOK https://m.edsoo.ru/7f416194

bu6mmoreka IIOK https://m.edsoo.ru/7f416194

bu6nuoreka LIOK https://m.edsoo.ru/7f416194

bubnuoreka I{OK https://m.edsoo.ru/7f416194

bu6mmorteka IIOK https://m.edsoo.ru/7f416194

bu6nuoreka LIOK https://m.edsoo.ru/7f416194

bubnuoreka I{OK https://m.edsoo.ru/7f416194

bu6mmorteka IIOK https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

33 Cuna. Bune! cun

Hroro no pasneny

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

[aBnenue. Ilepenaya naBnenus: TBEpAbIMU

4.1
TEJIaMH, KHUJKOCTAMHU U Ta3aMU
4.2 JlaBiaeHne KUJIKOCTH
43 ATMOcdepHOe TaBIeHHE
44 JlelicTBuE XKUJKOCTH U Ta3a HA

IIOrPY>KEHHOE B HUX TEJO
Hroro no paszneny

Pa3pnen 5. Pa6ora m MOIIHOCTB. JHeprust

5.1 Pa6oTa u MoUIHOCTH
5.2 [IpocTeie MexaHU3MBI
53 MexaHnueckasi SHEprus

Uroro no pazgeny

Pa3nea 6. [loBTopuTtenbH0-00001aI0IM i MOAYJIb

6.1 [ToBTOpUTENBHO-00001IIAIOIINK MOTYIb

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

15

34

12

28

102

23

bubnuoreka I{OK https://m.edsoo.ru/7f416194

bubmnoreka I{OK https://m.edsoo.ru/7f416194

bu6nuoreka LIOK https://m.edsoo.ru/7f416194

bubnuoreka I{OK https://m.edsoo.ru/7f416194

bu6mmoreka LIOK https://m.edsoo.ru/7f416194

bu6nuoreka LIOK https://m.edsoo.ru/7f416194

bubnuoreka I{OK https://m.edsoo.ru/7f416194

bu6mmorteka IIOK https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIACC

KoanuecTBo 4acoB

No 1/ HaumeHoBaHue pa3ie/ioB U TeM Konrpoasr  IIpakTnu JuiekTpOoHHbBIE (UG POBbIE)
°n/n
nmporpaMmmabI Bcero HBIE ecKue 06pa3OBaTe.}'ILHbIe peCypcChI
padoThI padoThI

Paznen 1. TemioBble ABJICHUSA

11 CTpoeHHe 1 CBOJICTBA BEM[ECTBA 6 Bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
12 TerIoBbIe MPOIECCHI 33 1 6.5 bu6mmoreka IIOK https://m.edsoo.ru/7f4181ce
Uroro no pazneny 39

Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHUSA

DJEeKTpUUYECKUE 3apsibl. 3apsKEHHBIE bu6nuorexa LIOK https://m.edsoo.ru/7f4181ce

2.1 . 9 1
TeJa U UX B3aUMOJICHCTBUS

290 TTOCTOSHHBIH HMEKTPHYECKHI TOK 31 1 10 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
23 MATHUTHEIC SBIICHIS 11 4 bubmuoreka I{OK https://m.edsoo.ru/7f4181ce
24 DNEKTPOMATHHTHAS MHJIYKIIHS 7 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce

Hroro no paszneny 58

Paznea 3. [loBTopuTe1bH0-00001IaI0IM i MOAYJIb
31 [ToBTOpUTENHEHO-0000IIAIOLITHIA 5 bubnnorexa [JOK

' MOJYJIb https://m.edsoo.ru/7f4181ce

Uroro no pazgeny 5

OBILEE KOJIMYECTBO YACOB I10 102 3 25

I[TPOTPAMME


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbI

Ne i/m

Pa3zgen 1. Mexannueckue siBJICHUSA

11 MexaHndecKkoe IBIKCHUE U CIIOCOOBI €ro

OIMCaHMS
1.2 B3aumonelictBue Ten
1.3 3aKOHBI COXpaHEHUS

Hroro mo pazneny
Pa3zgen 2. MexanuudecKue KOJIe0aHUA U BOJTHBI

2.1 Mexannueckue KojaeOaHusI
2.2 MexaHuuyeckue BOJIHBL. 3BYK

Hroro no pasneny

KoanuecTBo 4acoB

Bcero

30

18

15

63

8

10

18

Kontpoabh
ble padoThI

Pa3zgea 3. DiieKTPOMArHUTHOE 10JI€ M DJIEKTPOMATHUTHbIE BOJIHBI

SHCKTpOMaFHI/ITHOG IIOJIC 1
OJICKTPOMArHUTHBIC BOJIHBI

3.1

Hroro no pazneny
Pa3znea 4. CBeToBbIe IBJICHHS

4.1 3aKOHBI pacIIPOCTPAHEHUs CBETA

6

6

paxkTn
YyecKHue
padoThI

3.5

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHBbIE PECYpPChI

bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6

bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6

bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6

bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6

bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
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49 JTHH3BI ¥ ONITHYECKHE TPHOOPEI 6 1 but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6

43 PasnoKenHue GENOro CBeTa B CIIEKTp b 1 bubmoreka IIOK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 16

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u moriouneHne cBeTa but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6

>1 aTOMOM 4 !

59 CTpoeHHE ATOMHOTO Spa 5 bubmoreka IIOK https://m.edsoo.ru/7f41a4a6

53 SnepHble peakium 7 1 but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 16

Pa3zgea 6. [loBTopuUTEIbHO-000011IAK0IMIA MOAYJIb
MexaHu4ecKue SBICHUS

6.1 . 6 3
(MOBTOPHUTETHLHO-0000IIAIOIIINNA MOTYJIb)

TennoBbie siBIICHUSI (TTOBTOPUTEIIBHO-
6.2 N 3
000010 MOJTYJIB)
DNEeKTPOMarHUTHBIE SBICHUS
6.3 . 3 1
(MOBTOPHUTEIHLHO-0000IIAIOIINNA MOTYJIb)
CBeTOBBIE SABJICHUS (TTOBTOPUTEIHHO-
6.4 . 1 1
00001IaIOITHIT MOAYJI)
6.5 [ToBTOpPUTENBEHO-0000IIAOIINUN MOTYIb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 136 3 6.5
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