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COJAEPXKXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPa.

®du3rka — Hayka O mpupoje. SIBneHus npupoibl (NEMEHThI COJAEPKAHMS,
BKJIFOYAIOIINE MEKIPEAMETHBIE CBsI3M). DHU3NMUECKUE SBICHUSA: MEXaHUYECKUE,
TEIIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeaWyuHbL. Pa3zmepHocTh. Enunuibl (U3NUECKUX BEJIWYUH.
U3mepenne Quanueckux BenuuuH. OTanoHbl. ®dusmyeckue npudopsl. lLlena
nenenud. [lorpemnocts u3smepenuit. [lpaBuna 6e3onacHoro Tpynaa npu padoTe ¢
JabopaTopHbM 00OpyaoBaHMEM. MexayHaponHas cuctema eauHull. llepeBon
BHECUCTEMHBIX eAuHUILl B enuHUIBI CU.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKM H3Y4YalOT MPUPOY.
EcTecTBeHHO-HAYUHBIM METOJ TMO3HAHMS: HAONIOJAEHHE, MOCTaHOBKAa HAyYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro apieHus. Onucanne GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

MexaHn4yecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHHUS.

®uznyeckne NpuOOpbl U MNpPOUEAYypa MPSMBIX HU3MEPEHUN AHAJIOIOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OmnpeneneHue EHbI IeTIECHUS IIKaJIbl U3MEPUTEIBHOTO MPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue moniaan 1 oobéMa. MeTo 1 naneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MalbIX Teld. MeTo psAIoB.

[IpoBeneHne HCCIENOBAHUSA N0 NPOBEPKE TUMOTE3Bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA Iy CKA.

Pa3znen 2. IlepBoHavyasibHbIe CBeACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHune BeniecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OINBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue uactul BemecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacTUL[ C
temneparypoil. bpoyHoBckoe npuxenue. Juddysus. BzaumopeiicTBue yactuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOoCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO JIBHKEHHSI.

HaGmonenune nuddysuu.

HaOnronenue siBieHui, OOBACHSIOMMUXCS MPUTSIKEHUEM WM OTTaIKUBAHUEM
YaCTHI] BEILIECTBA.

Jlabopamopnwie pabomel u onvimol.

Ornenka muaMerpa aToMa METOZIOM PSZIOB (C UCTIONb30BaHueM (ororpaduii).

OnpIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyte u nepememienne. PaBHOmMepHOE ©
HEpaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MajJieHHEe KaK MpUMEp HEPaBHOMEPHOTO
nBmxkeHus: Tten. CkopocTb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKCHHM.
Pacuér nyTu v BpeMeHU JBUKECHUS.

['paduku 3aBUCMMOCTEW BENMYMH, ONMHUCHIBAIOIIUX JBIKEeHHE. OOmume
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CloXeHHe CKOpOCTed Juis Ted,
JBIKYIIUXCS MMapajuiesibHO.

SlBneHne wuHepuMM. 3aKOH HMHEPLUUU. B3auMopencTBHe Tesl KAk NpPUYMHA
M3MEHEHUS CKOPOCTM JABMXKEHHUs Tell. Macca kak Mepa HHEPTHOCTH Tella B
MOCTynaTeabHOM JBWXEHUU. I[lnotHocTh BemiecTBa. CBSI3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eauHHuIle o00bEéMa BemjecTBa. CMecM U CIUIABHI.
[ToBepXHOCTHAsA U JIMHEWHAS TJIOTHOCT.

Cwita KaK XapakTepucTUKa B3aumMoaeucTBhs Tenl. CHila yOpyrocTd M 3aKOH
['yka. 3MepeHue Chiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS W CHIIA
TskecTd. Chlla TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTByromas cui. Cuiia TpeHUs.
TpeHne CKONMbKEHUSI U TPEHUE IIOKOs, BS3KOE TpeHHE. TpeHue B NPUPOAE H
TEXHHUKE.

Hemoncmpauuu.

HaOnroienrie MexaHu4ecKoro IBUKEHUS Tea.

N3mepenune cKOpoCTH MPSMOJIMHEWNHOTO JBUXKEHUS.

HaGmronenue siBieHUST HHEPIIUH.

HaOmronenrie n3aMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEI.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.



OrnpenienieHue CKOPOCTH PaBHOMEPHOI'O JBMXEHUs (IIapvKa B >KUJKOCTH,
MOJIEIIN DJIEKTPHYECKOTO aBTOMOOWIISI M TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHsI Opycka WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TeENA.

OneITBI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTh pacTshKeHUs (medopmarun)
NPY>KUHBI OT MPUII0KEHHOM CUIIBI.

OnbIThI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJBXKEHHS OT
CWJIBI IABJICHUS U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Paszneua 4. /laBiieHue TBEPABIX TeJl, s KUAKOCTEH U ra3oB.

Jasnenue. Cuna naBnenusi. CniocoObl yMEHbIIEHUS U YBEJIIMYEHUS TaBJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJICHHS Ta3a OT 00bEMa W TEMIEPATYpHI.
[lepenaya naBieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKUE MAILIUHBI.

3aBUCUMOCTh  JAaBJCHUSI  JKUAKOCTH  OT  IUIYOUHBI  TOTPY>KEHHS.
['uapocratuueckuit  mapagokc. CooOmaronmecs cocyabl. [ 'mapaBnuueckue
MeXaHU3Mbl. Vcronb30BaHUE BBICOKHX JIaBJIICHUII B COBPEMEHHBIX TE€XHOJOTHUSX.
YCcTporCcTBO BOAOIIPOBOIA.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHOW 00o0nouku 3emiu. OnbiT Toppuuennu. M3mepenue armochepHOro
JaBJieHHs. 3aBUCUMOCTb aTMOC(HEpPHOT0 JAaBJIEHHUS OT BBICOTHI HaJl yPOBHEM MOPS.
[Tpubopsr 11t M3MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuiia. 3akoH Apxumeaa. Y cIOBUE BOSHUKHOBEHHUS BHITAIKUBAIOLIEH
(apxumMenoBoif) cuiibl, noarekanue. [InaBanue Ten. BozmyxomiaBanue.

Hemoncmpauyuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmraromuecst CoOCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBnieHne necTBUS aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHONU B KHUIAKOCTh
YacTH Teja U TUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

YcoBue iaBaHus TEIl: IJIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHHUSI TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.



HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyXEHHOU B
KUJIKOCTh YaCTH Tea.

Ornpenenenue BhITAIKUBAIOLIEH CUIIbL, IEHCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CWIbI, JEUCTBYIOLIEH HA TEJIO B
KAJIKOCTH, OT MACCHI TeJa.

OnbIThl, JIEMOHCTPUPYIOUIME  3aBUCHUMOCTHb  BBITAIIKMBAIONIEH  CHUIIBI,
JEUCTBYIOIIEN HA TEJIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. Pa6ora 1 MOIIIHOCTH. JHEPIHsl.

Mexanudeckasi paboTa Jjisi CUJI, HaPaBIICHHBIX BJOJb JTUHUU TIEPEMEIICHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MomeHT ciiibl. PaBHOBecue pbryara. [IpaBuiio
MomeHTOB. [IpuMeHeHune mpaBuia paBHOBecHsl phuara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUHAIbHAs HDHEPIHUS.
[IpeBpalieHre 0OTHOTO BHUJIa MEXaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanne ycinoBUi paBHOBECHS pblyara.

N3mepenue KII/] HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuiia pelyara ajs MOABUAKHOTO M HETIOJIBUKHOTO OJIOKOB.

Omnpenenenue K11l moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH NPHU MOABEME TPY30B MPU MOMOIIH
MOJIBMXKHOTO OJI0Ka.

N3ydeHne 3aKk0Ha COXpPaHECHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3nen 6. TensioBble siBJIeHUSA.

OCHOBHbBIC TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJeKyJ. OmbIThl, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETHYECKON TECOPHH.



Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSSHUM BEIIECTBA.
Kpucrammueckne u amopdusie Tena. ['padeH — HOBBIM Marepuan Ijisi HOBBIX
TEXHOJIOTUN. TEeXHOJOTUU TOJyYeHUS! HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB ra3oB, )KUIKOCTEH U TBEPABIX TEJ HA OCHOBE IMOJIOKEHHUIN MOJIEKYJISPHO-
KMHETHYECKOW Teopuu. [[oBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAWIUIIPHBIC
ABJICHUs. TEIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHMS ra3a OT
o0BEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTrypbl CO CPEAHEH KHUHETHYECKON H3Hepruei
TEIUIOBOTO JBUKEHHMS YacTUll. TeMIepaTypHsble IIKAJIbL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH JHEpruu:
Teronepeaada u COBEpLIEHNE paboTHI. Bunsl TEIUTIONEPENAYHN:
TEIUIONPOBOHOCTh, KOHBEKIMA, U3IydeHrue. Buapl Temionepenaun B Ipupoae u
TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TeII0Boe paBHOBecue. 3akoH HpioToHa-PruxmaHna. YpaBHeHHE TEMIOBOTO OajiaHca.

[ImaBneHne u OTBEpACBaHUE KPUCTALIMYECKUX BEIIECCTB. Y J€JIbHAS TEIUIOTA
miaBneHus. IlapooOpazoBanue n koHueHcarnus. Mcnapenue. Kunenue. Y aenpHas
TEryoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpaTypbl  KUIEHUS  OT
aTMocepHoro maaBieHHs. HacbIlieHHBI W HEHACHIIEHHBIM map. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuauner pabotsl TermnoBbix asuratenei. KIIJ TermoBoro nBuraress.
TermoBple ABUTATENM M 3allATA OKPYXKArOLIeHW cpeapl. TemnoBble IOTEpU B
TEIJIOCETSX.

3aKOH COXpPAaHEHUS WU MPEBPALICHUS SHEPTUM B MEXAHUYECKHUX W TEIIOBBIX
poreccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHXKEHHSI.

HaGmonenune nuddysuu.

HaOnronenrie  siIBIGHWT TNOBEPXHOCTHOTO HATSXKEHUSI, CMauuWBaHUA W
KalWJUISIPHBIX SBJICHUMN.

HalGnrogenue TemioBoro paciiupeHus Tei.

W3meHenue naBiieHMs] raza MPU W3MEHEHHH 00bEMa M HAarpeBaHUU WM
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bunae! Tenonepenayu.

OxJaxjieHue Ipu COBEPIIICHUH paOOTHI.

HarpeBanue npu coBepiieHHH pab0Thl BHEUTHUMU CUJIaMHU.

CpaBHEHUE TEINTOEMKOCTEN PA3JIUYHBIX BEIIECTB.



HaOnronenue kuneHusl.

HaOmnroieHrie mocTosIHCTBA TeMIEPATyphl IPU TUIABICHUU.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHMUS.

ONBITHI 110 BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIM Caxapa.

N3mepenue TtemnepaTypsl MpPU TOMOIIM JKHAKOCTHOTO TEPMOMETPA U
JIaTYNKA TEMIIEPATYPHI.

OnpiTel MO HAOMIONCHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B, >KUIKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTIOHE HITTPUIIA.

HccnenoBanne 3aBUCHMMOCTH JaBJICHUS BO3IyXa OT €ro oo0béma w
TEMIEPATYPHI.

[IpoBepka TMMOTE3bl JUHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenrie u3MeHEHUs BHYTPEHHEH DJHEpPruM Tejla B  pe3yJibTaTe
TEeIIonepeaud U padoThl BHEITHUX CHUJI.

HccnenoBanne sBJICHUS TEIUIOOOMEHAa TMPU CMEIIMBAHUW XOJIOJHOW H
ropstueit BOJIBL.

OrnpeienieHue KOJWYECTBa TEIUIOTHI, MTOJYUYEHHOTO BOJAOW MPU TETIOOOMEHE
C HarpeThIM METAJUINYECKUM LIUIUH]IPOM.

OmnpeneneHue MOINTHOCTH TEIJIOBBIX MOTEPH (3akoH HeroToHa-PrxMana).

Omnpenenenue yaenbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenne OTHOCUTENBLHOM BIaKHOCTH BO3/TyXa.

Ornpenenenue yAenabHON TEMIOTHI IJIaBJICHUS JIbJIA.

Paznen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHMSI.

OnekTpuzanus Ten. [[Ba pona 3JeKTpUUECKHX 3apsjaoB. B3aumopeincTBue
3apsKEHHBIX Tell. 3aKoH Kyrona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH aiekTpudeckoro mosis. [lpuHuumn
CYNEPHO3ULINH IIEKTPUUECKUX TOJICH (Ha KaueCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaaoB. DJIEMEHTAPHBIA DJIEKTPUUECCKUM 3apsjl.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA U TOJYNPOBOJHUKHU. 3aKOH
COXPAHEHHUS JEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAaHUSA DSJICKTPUYECKOrO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas nenb. Cuia Toka. DIeKTPUUECKOE HAIPsLKEHUE. AMIEpMETp
Y BOJBTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE TPOBOJHUKA. Y IETBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1y yyactka uenu. [locienoBarenbHoe u
napasuielibHoe coequHeHrne mpoBoAHUKOB. DJ{C B 1leNU MOCTOSHHOTO TOKA. 3aKOH
Oma mnsa nonuoi nenu. [IpaBuna Kupxroda. Pacu€r mpocThIX 3IEKTPUUYECKUX
uenen. HenmHelHbie 3JIEMEHTHI.

PaGota u MOIIHOCTH DJIEKTPUYECKOrOo Toka. 3akoH Jxoyns-JIeHia.
DREKTpUIECKre TIENU U MOTPEOUTENH ICKTPUIECKON dHepTrun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrostHHBIE ~ MarHUTHL.  B3aMMOAEHCTBHME  IOCTOSAHHBIX  MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoOe 1osie 3eMJId U €ro 3HA4YCHUE [JIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHuTHOE MoOJie JJIEKTpUUEeCKOoro Toka. OnbelT  Amrepa.
[IpyuMeHeHne dIIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHME MAarHUTHOIO IIOJsA Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U omnpeesneHUe €€ HamnpaBJCHUS.
DNeKTpOoJBUraTesib MOCTOSHHOTO TOKa. VCnoyib30BaHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanesd. SBneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DIIeKTporeHeparTop. Cnoco0Obl MOJTyYEHHUS AJIEKTPUIECKOM SHEPTHUH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX MCTOYHHKAX DHEPIHH. DKOJIOTHUECKHE
po0IeMbl SHEPTETUKHU. TOIITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DneKTpu3anus TeNl.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.

DneKTpocTaTudecKas HHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsIOB.

MogenvpoBaHue CHIOBBIX JIMHHUM 3JIEKTPUYECKOTO TMOJISI C IMOMOIIBIO
OyMa’KHBIX CYJITAHOB.

[IpOoBOIHUKH M TUSIICKTPUKH.

M cTOYHUKHN TOCTOSIHHOTO TOKA.

JIelcTBHS SIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mMepenune CHItbl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrar u Mara3uH cOnpoOTHUBIICHUM.

B3aumonencTBre MOCTOSTHHBIX MArHUTOB.

MoaenvnpoBaHue HEBO3MOXKHOCTH PA3JEICHHUS MTOJI0COB MArHUTA.

MoaenrpoBaHrue MarHUTHBIX IOJIEH IIOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHUT.



JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOJBUraTellb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomel u onvimol.

OnbITel 1O HAONIOJAEHUIO AJIEKTPU3AlMU TENl MPU CONPUKOCHOBEHUU H
WHIyKIHEN.

HUccnenoBanne JEUCTBUS —JJIEKTPUYECKOTO IO HA MNPOBOJHUKH U
JIADIICKTPUKMU.

COopka ¥ HCTIbITAHUE AIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MTPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaNpsHKEHHS HA PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OMnbITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO0 CONMPOTUBIICHUS
IIPOBOJHUKA OT €ro JIJIMHBI, IUIOIIAIU [TONEPEYHOr0 CEYEHU U MaTeEpHaa.

Onpenenenune yaeapbHOr0 COMPOTUBIICHUS POBOIHUKA.

[IpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU  IIOCIEIOBATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia g CWIbl TOKa MPHU NApPaLUIEIIbBHOM COEAUHEHHUU
pE3UCTOPOB.

Omnpenenenue 9/1C 1 BHYTPEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeIoJHEHUS 3aK0oHA OMa 17151 MOJTHOM 1EMu.

N3ydeHne BOJIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX 3JIIEMEHTOB (JIAMIIBI
HAKaJIMBAHMSI WJIM MTOJIYTIPOBOIHUKOBOTO TNO/IA).

Omnpenenenue padoOThl ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.

Ornpenenenne MOIUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSTHHBIX MarHUTOB TMPU UX OOBbEIUHEHUU U
pa3AeeHNH.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKE M OT HaJIU4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIIKE.

N3ydeHne neicTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBATATEINS.

N3mepenue KII1/] anekTpoaBrurateibHONM yCTaHOBKH.

OmnpITEl 1O  HMCCIIEIOBAHHMIO  SIBJICHHS DJIEKTPOMArHUTHOM HMHAYKIUU:
MCCIIEIOBAaHUE U3MEHECHUI 3HAYEHHS U HANPABJICHUS MHAYKIIMOHHOTO TOKA.



9 KJIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexanudeckoe paBuxkeHue. MarepuanbHas Touka. CnocoObl OMHCaHUS
MEXaHUYECKOT0 JBM)XEHUS: TaOJMYHBIN, rpaguueckuil, aHanutuyeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHUS.

BekTopHbIe BEIMUUHBI, OIIEpALlMU C BEKTOPAMH, POESKIUHU BEKTOpa. Pannyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMELICHHE Ha IUIOCKOCTU. PaBHOMepHOe
MPSAMOJIMHEWHOE  JBM)KEHHE. HepaBHOMEpHOE MNPSIMOIMHEMHOE JIBUKEHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEMHOE JIBUJKCHUE. Y CKOPEHHE
cBoOoHOTO Magenus. OnbIThl [ anues.

['paduueckas mHTEpHpeTallvsd YCKOPEHUS, CKOPOCTH, MPOMIEHHOTO MyTH U
MepeMENICHUS ISl TPSMOJIMHEMHOTO JBUXKECHUS.

JIBurxeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBU>KEeHUE 110 OKPYKHOCTH. JIMHEHass CKOPOCTh, YIJIOBasi CKOPOCTh, MIEPUO/T
¥ 4acTOTa OOpaIlleHUs MPU PABHOMEPHOM JABUKEHUU O OKPY>KHOCTU. CKOPOCTh U
YCKOpPEHHE MPHU JIBHKEHUU IO OKPYIKHOCTH.

Bexkrtop cuiibl. PaBHO€MCTBYIOIIIAS CUIa.

[Tepseiit 3ak0H HproToHa. Bropon 3akon Herorona. Tpetunii 3akoH HproToHa.
[IpuHIMII CyNIEPHIO3ULIUU CHJL.

Cuia ynpyroctu. 3akoH 'yka. Cuiia TpeHuUs: cuja TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS MOKOsI, Apyrue Bubl TpeHus. KoapdpuuueHt tpenus.

JIBM>KEHME Te MO0 OKPYKHOCTH MO/ IEUCTBUEM HECKOJIBKUX CHUJIL.

3akoH bepnymm u nogbémHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHbBIC
amraparel, CyJla HAa MOABOAHBIX KpbBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. [[BIKeHHE Moe3/1a Ha MarHUTHOM MOy IIKE.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSITOTEHUA. [[BUKEHHE TEl BOKPYT
rPaBUTALIMOHHOTO ILIeHTpa (B ToM uucie mnaHer Bokpyr Comnia). Ilepsas
KOCMHUYECKasi CKOpOCTb. HeBecOMOCTh 1 meperpysku.

PaBHOBecue marepuanbHO TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec Ttena. HM3meHeHue wumnyinbca. KMmmoynsc cuiibl. Yipyroe u
HEYIpPYroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHHUSI U COXPAHCHHUS HUMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexanndeckass pabota M MOIIHOCTb. PaboTa Ccui TSDKECTH, YNPYroCTH,
TpeHusi. CBsi3b dHEpPruu U paboThl. [loTeHInanpHas YHEPTus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIManbHast SJHeprusl CKATOW NMpyKUuHbl. KuHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPruu. 3aKOH W3MEHEHHUS M COXPAHECHUS
MEXaHUYECKON SHEPTUM.



Hemoncmpauuu.

HaOnroieHrie MeXaHU4YECKOTO JIBHXKEHUSI Tella OTHOCHUTENIBHO Pa3HbIX Tel
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUI JABMKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepenre CKopoCTU U YCKOPEHHUS IPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUS.

HaOmnroienrie IBUAKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHWYEeCKUX SIBIICHUM, MPOUCXOAIIUX B CHCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

Hab0monenre paBHOBECHS TeJ, CBOOOIHOTO MaJACHUS, KOJIeOaHUs MasTHUKA B
WHEPLUHUAIbHBIX CUCTEMAaX KaK IMOJTBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT €ro MacChl M IEUCTBYIOIIEH Ha HETO CUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOICUCTBUM TEJL.

N3meHeHue Beca Telna Mpu yCKOPEHHOM JIBHXKEHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca TIPH a0COIOTHO HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbCa TP YIIPYTOM B3aUMOJIEHCTBUU.

HaOmroieHre peakTUBHOTO ABUYKEHHUS.

CoxpaHeHHe SHEPTHUH NPU CBOOOTHOM TaICHUH.

CoxpaHeHue SHEepPruu Mpu ABUKEHHUH Tella O] AEHCTBUEM IIPYKHUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpyupoBanue TpakTa [Jisi pa3roHa U JaJbHEHIIEro pPaBHOMEPHOTO
JBI>KCHUS IAPUKA WA TEJIEKKH.

OmpenencHue cpeaHeld CKOPOCTH CKONBXKEHUS OpycKa WIM JIBUKEHUS
HIapyKa o HaKJIOHHOM MJIOCKOCTH.

OmpenienieHue YCKOpPEHHUsT Tejda MpPU PABHOYCKOPEHHOM JBIDKEHHH  TI0
HaKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBMOKEHUM 0€3 HadaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU 0€3 HauaIbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK Psii HEYETHBIX YKCEll, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUAKEHUS TeJa, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHUSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJBKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIECH B MPYKUHE, OT
cTernieHu aedopMaluu mpy>KuHBbI.

Omnpenenenue paboThl CHIIBI TPEHUSI MPU PAaBHOMEPHOM JIBIXKEHHMH Teja IO
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOTbl  CUJIBI  YNPYTOCTH MpU  MNOABEME TIpy3a C
MCII0JIb30BaHUEM HEMOJIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

Pasznen 9. Mexann4yeckue Koje0aHusi M BOJIHBI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4yacToTa, aMmIuIMTynaa. ['apMoHMYeckue KojeOaHus. 3aTyXawlue KoJieOaHus.
Boinyxennbie konebanus. Pesonanc.

MaremaTuyeckuii ¥ TPY>KUHHBIM MasTHUKHU. [IpeBpailieHre SHEpruu Mpu
K0J1e0aTeTbHOM JBUKEHUH.

Mexannueckue BoJiHBL. [lpoponbHble M monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTEppepeHIus u nudpakius. JlJinHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJHBI B TBEPIOM Tele, CEHCMUYECKHUE BOJHBI.

3Byk. PacnpocTpanenne um oTpakeHue 3ByKa. ' pOMKOCTb 3ByKa M BBICOTA
ToHa. Peszonanc B akyctuke. WHppasByk u yiabTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpayuu.

HaGmionenne koneGaHuii Ten MOJA JACUCTBUEM CHJBI TSXKECTH U CHJIIBI
YIPYTOCTH.

HabGmronenue kosiebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmroieHre BoIHYXICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJH (HA MOJIEIN).

HaGmronenue untepdepeHunn 1 1udppakiiii BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmnroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue 4acTOThl U MEPUOIA KOJI€OaHUN MAaTEMAaTUYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOIA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepHUOa KOJIEOaHUM Ipy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJIeOAaHUN MPYKUHHOTO MAasITHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBHCUMOCTH TIepUOJAa KojeOaHuUW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTH MEPUO/Ia KOJIeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.



Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TOJie.  DJEeKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkana »leKTpOMarHUTHBIX BOJH. Mcnonp3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI COTOBOW cBsi3U. Panmonokanus. Kocmuueckas
CBS3b.

OnekTpoMarHutHasi npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
cBeTa: MHTEpPEepeHIUs U TUPPAKIKSL.

Hemoncmpauyuu.

CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie pabomel u onvimol.

W3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWIBHOTO
TenedoHa.

[IpoBeneHue ONbITOB MO HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIINY CBETA.

Pa3gen 11. CBeToBbI€e SIBJIEHHS.

JlydeBass MoJenb CBETa W TeOMETpUYEcKas onTuka. VICTOUHHUKM CBeTa.
[IpsimonuueiiHoe pacnpocTpaneHue cBera. 3armeHuss ConxHua u o JIyHBIL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH orpaxkeHus cBeta. [loctpoenue
n300pakeHuit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3aKOH IpenoMiIeHUs cBeTa. [1oaHoe oTpaxkeHue cBeTa.
Hcnonb30BaHuE MOTHOTO OTPAKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xonx nyuerr B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300paKeHUu, CHOPMHUPOBAHHBIX TOHKOM JdMH30M. OnTuyeckas cucrema
¢doToanmapaTa, MHKpPOCKONa M Tejeckona. ['7a3, kak onTuyeckas cucTeMa.
biM30pyKOCTh ¥ JAIIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMOIMHENHOE pacIIpOCTPAaHEHNE CBETA.

OTtpaxeHnue cBeTa.

[Tomydenune n300pakeHUl B IUIOCKOM 3€pKaie.

[IpenomiieHue cBera.

OnTryecKkuii CBETOBO/I.

Xop ydeil B coOuparoniei JIMH3e.

XO0J Iy4der B pacCeUBAIOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogensb riasa.



Paznoxenue 6e1oro cBera B CIEKTP.

[TosryyeHnue 6emoro cBeTa nNpH CI0KEHUH CBETAa Pa3HBIX L[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUsT CBETOBOrO Jydya OT yIJa
NaJCHUs.

N3yueHue CBONCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTIJIa IIPEJIOMIICHHSI OT yTIJIa NAJE€HUsl CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTMH3BI.

Onpenenenue (QOKYCHOrO pPACCTOSHUA M ONTHYECKOM CHIIBI COOMparomiei
JIVH3BI.

OMBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneIThl 1O BOCHPHUATHIO IIBETAa NPEIMETOB MPU HUX HAOMIOACHUU dYepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHnTOBLI€E SIBJICHHS.

Omnwitel Pe3epdopna u mimanerapHas moaenb atoma. Monens aroma bopa.
Hcnyckanue u noramonieHue ceera aroMoM. KBanTel. JInHeyaTeie ClIEKTpPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npeBpauieHus. [lepron nmomypacnana aroMHbIX saep. [elicTBue paaroakTUBHBIX
W3JIyYEHNH HA )KUBBIE OPraHU3MBbIl. 3alUTa OT PATHUOAKTUBHOTO U3ITyUEHUS.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusa sauep. Mcrounuku sHepruu CosiHIA W 3BE34. SlnepHas SHEpPreTHKa.
DKOJIOTHYECKHE MPOOJIEMBI SAEPHON IHEPTETUKH.

Hemoncmpauyuu.

CrexTpbl U3Ty4YeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4HbIX ra30B.

Cnektp Boaopoaa.

HabGmnronenue TpekoB B kamepe Buiibcona.

PaboTta cuéTuyrka HOHU3UPYIOUIUX U3ITyUYEHUH.

Peructpanus u3nydeHusi IPUPOJAHBIX MUHEPAJIOB U MPOIAYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGmrofgenue CriyionHbIX U JIMHEWYAThIX CIIEKTPOB U3TyUEHHUS.

HccenenoBanne TPEKOB: U3MEPEHUE YHEPIUU YACTHULBI 10 TOPMO3HOMY IYTH
(mo dhoTtorpadusam).

N3mepeHnne paainoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AOIMH MOAYIb.



[ToBTOpHUTENHHO-00001AIONINI MOy MIPEIHA3HAYEH IJIS1 CHCTEMAaTHU3aluu
u  0000mIeHWs] TPEIMETHOTO  COACpKAaHWSA ©  OMNbITa  JICSITEIIbHOCTH,
IPUOOPETEHHOTO TIPH U3YYEHHH BCEro Kypca (U3MKK YriIyOJIEHHOTO YpOBHS, a
TaKKe JUIsl IOJITOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B mpomecce wu3ydeHHs MAHHOTO MOAYJS PEATM3YIOTCS H  TOJIy4YaroT
JaNbHelIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECIEUMBAIONINE JOCTHUKCHHE
OpPEeIMETHBIX M METaNpeJAMETHBIX pe3ylbTaToB O0yudeHHus, (OpMUPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUIM Ha OCHOBE
npuMeHeHus1 (QU3NUECKUX 3HAHHM, WCCIEAOBATENbCKUE NEUCTBUS (BBIABUKEHUE
TUIO0TE3, MOCTAHOBKA €M W TUIAHUPOBAHUE MCCIEIOBAHUSA, aHAIW3 JNAaHHBIX U
MOJTy4YE€HHE BHIBOJOB).

[TpenmoutuTenbHON  (OPMOM  OCBOCHHS MOAYJS SIBISIETCA MPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pelieHne 3ajad, OTHOCSIIMXCA K Pa3IMYHbIM pas3feliaM U TeMaM Kypca
¢Gbu3MKH, B TOM YUCIIE 33]]a4, MHTETPUPYIOLINX COIePKaHNEe Pa3HBIX Pa3/IeNioB;

BBITIOJTHEHUE JTA0OPATOPHBIX padOT U OMBITOB (BKJIIOYast paOOTHI U OMBITHI U3
MepeuHell K paszfenaMm Kypca) B YCIOBUSX CaMOCTOSITENIBHOTO TUIAHUPOBAHUS
MIPOBEJICHUSI UCCIIEI0BaHUSI, BbIOOpA U OOOCHOBAHUSI METOJIa U3MEPEHUS BEJIUYUH,
COOPKHU IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a1aHUsA TIO0 ECTECTBEHHO-HAYYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXMPEAMETHBIM COJICpKAHUEM;

paboTy HaJ rPYNIOBBIMU WU UHAUBUIYAJILHBIMU MTPOEKTaAMH, CB3aHHBIMHU C
coJlep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PU3UKU yriyOIE€HHOTO YPOBHS,
BKJIFOYAIOIIECH 3a/laHus Pa3HOTO YPOBHS CIOXKHOCTH. Pe3ynbTaThl BBIMOJHEHUS
JMArHOCTUYECKOM paboThl MOTYT TOKA3bIBaTh CTENEHb TOTOBHOCTU O0YYaOIIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe, a  Takke
CBHUJICTEIIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU rPaMOTHOCTH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YIJVIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuyenue (u3MKM HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPABIEHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzyuenus pU3MKM HA ypOBHE OCHOBHOT'O 0011IeT0 00pa30BaHMUs
y obOyuaronierocst 0yyT copMHUpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJIICHHE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHHUIO POCCHICKOM
(bu3NYecKoi HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

o 2)2parxcoanckozo u 0yxo8HO-HPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKUX MPOoOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUU
(1)7637097

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JEATEIBHOCTH
YYE€HOrO;

e 3)IcmemuyuecKo20 60CHUMAHUA:

BOCIPUSTHE ICTETUYECKUX KauecTB (PM3MUECKOM HAyKu: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHWE IIEHHOCTH (PU3NYECKON HAyKW KaK MOIIMHOTO HHCTPYMEHTa
MO3HAHUS MHUpPa, OCHOBBI PA3BUTHUA TEXHOJOTHH, BaKHEHIIEH COCTaBIISIONIEH
KYJBTYPHI;

OpUEHTAIlUsi B JICATEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPEICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IHI;

pa3BUTHE HAay4yHOU JIO0O3HATENBHOCTH, HMHTEpeca K HCCIeI0BaTEIbCKOMN
NEATEIbHOCTH;

e 5)ppopmuposanusn Kynomypul 300p06bsa U IMOUUOHATILHO20 O1A20N0TIYYUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MNpaBuUi O€30MacHOTO TOBEJEHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OHJIEKTPUYECKUM M TEIUIOBHIM O0OpYJOBAHHEM B
JIOMAIIIHUX yCJIOBUSIX;



c(hOpMUPOBAHHOCTh HaBbIKa peQeKCUM, NpPU3HAHUE CBOErO0 IMpaBa Ha
OIMMOKY ¥ TaKOTO K€ MpaBa y APyTroro YeIOBeKa,;

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYaCTHE B pEIIEHWU MPAKTHUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3alliy, TOpoja, Kpas) TEXHOJOTHYECKOW M COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

MHTEpEC K NPAKTUYECKOMY U3YyUYEHUIO Npodeccuit, CBsI3aHHbIX C (PU3UKOT;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTallMsi Ha MPUMEHEHHE (U3MUECKUX 3HAHUW JUIsl pelieHus 3a7ad B
00JacTH OKpy’Karomiedl cpepl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH HUX
BO3MO>KHBIX MTOCJEACTBUMN JIJIs1 OKPYKAIOIIEH Cpe/Ibl;

OCO3HAHHE TJI00ATBHOTO XapaKTepa JKOJOTHMUECKHX MpoOJeM W IMyTed HuX

peleHus;
o 8)adanmayuu K u3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvl:

MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBINOJIHEHUM HWCCICAOBAHUN U
MIPOCKTOB (PU3MUECKOIN HAIIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM JAPYTHX;

MOBBIIICHUE YPOBHSI CBOEM KOMIIETEHTHOCTH 4YE€pe3 IMPaAKTUUECKYIO
NS TEIbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, YMEHUH GOPMYIUPOBATH
UJIeU, IOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

OCO3HaHHE AS(HUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

MJJAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETEHHH HOBBIX (HU3UYECKHUX
3HAHUI;

CTpEMJICHHE aHATM3UPOBATh U BBIABIISATH B3aUMOCBS3U MPUPO/IBI, OOIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOIh30BaHUEM (DU3UUECKUX 3HAHMIA;

OIIEHKa CBOMX JCHCTBUM C Y4Y€TOM BIMSHUA Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYKHBIX TJI00AJIbHBIX MOCIEACTBHIA.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o01iero oopa3oBanus y o0yJaromierocss OyayT copMUpPOBAaHEI MeTaNpPeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHbBIE YHUBEPCATIbHBIC YUCOHbIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATUBHBIC
YHUBEpCAIbHBIC yUeOHbIC TCHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE Y4eOHbIe 1eCTBUS
ba3oBble jornueckue AecTBUs:



BBISIBJSITh UM XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKKM OOBEKTOB
(stBIICHMIN), KITACCH(PUITUPOBATH HX;

BBISIBIISITh 3aKOHOMEPHOCTU M TPOTHUBOPEUUS] B paccMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBIISATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TP W3YYEHUU (PU3NICCKUX
SABJICHUU M TMPOIECCOB, JI€JIaTh BBIBOJbI C HCIOJIB30BAHUEM JICAYKTUBHBIX WU
WHIYKTUBHBIX  YMO3AKJIIOYCHHH, BBIJBUTATh THIOTE3bl O  B3aMMOCBI3IX
(U3UYCCKHUX BEIIMYHH,

CaMOCTOATENILHO BBIOMpATh CHOCOO perieHus: yueOHou (usndeckoit 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEILIEHHUS, BHIOOpP Hanbosee MOAXOISIIETro C
Y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUER).

ba3oBrble ucciaenoBaregbcKkue 1eHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATEIIbCKU HHCTPYMEHT TO3HAHMS;

MPOBOJUTH MO CaMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIO>KHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3UUECKOTO SIBJICHUS,

OIICHHBATh HA MIPUMEHUMOCTh M JOCTOBEPHOCTHh MH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCJICIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJIBI MO PE3yJibTaTaMm
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS;

MPOTrHO3UPOBATh BOZMOXKHOE JaJIbHEMIIIee pa3BUTHE (HU3UUECKUX MPOIECCOB,
a Tak)Ke BBIJBUTaTh MPEINOIOKEHUSI 00 WX Pa3BUTHUM B HOBBIX YCJIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

NPUMEHSTh PA3TUYHBIE METOJbl, HHCTPYMEHTBl M 3alpOChl MPHU TIOUCKE U
oTOope NHPOpPMALIUU UK JAHHBIX C YYETOM MPEAIOKEHHOW yUeOHOU (hu3nyeckon
3a]1a4u;

aHAIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (GOPM MPECTaBICHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMAIMU TI0 KPUTEPHUSIM, MPEIOKESHHBIM
y4uuTenaeM uin chopMyJIMPOBAHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITEJILHO  BBIOUpATh  ONTUMaJbHYIO  GopMy  TpeACTaBICHUS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
TuarpaMMamu, MHOU Tpadukoit 1 1X KOMOWHAIIUSMH.

KoMMmyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YueOHbIe NeiiCTBUS:

B XOJe OOCyXJeHus ydeOHOTO MaTepuaiia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOHW TeMbl H
BBICKa3bIBaTh HJICH, HAIlCJICHHBIC Ha pCIICHWE 3aJa4dl W  IOJJICpXKaHUe
Onaro>kenaTeIbHOCTH OOIICHUS;



COIOCTABJISATh CBOU CYKJIECHHSI C CYXKIACHUSMU IPYTHMX YYaCTHUKOB JUAOra,
OOHapyXHUBaTh Pa3IU4NUE U CXOACTBO MO3UIIHIA;

BBIPAKATH CBOIO TOYKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTAX;

nyOJIMYHO MPEACTaBIATh PE3YJIbTaThl BBIMOIHEHHOTO (U3UYECKOTO OIIbITA
(3KCnepUMEHTa, UCCIEOBaHUS, IPOEKTA);

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON pOOIEeMBbI;

IPUHUMATh LEIN COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ JOCTHKEHHUIO: pacHpeleNiaTh pojid, OOCYXIaTb MPOLECCHl U  Pe3yJbTaTbl
COBMECTHOI paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

BBINIOJIHATH CBOKO YacTh padOThI, JOCTHras Kaue€CTBEHHOrO pe3yjbTaTa o
CBOEMY HAIPaBJICHUID M KOOPJAWHUPYS CBOM JEHUCTBUSA C APYTMMHU YICHAMHU
KOMAaH/Ibl;

OLICHUBATh KayeCTBO CBOEro BKJIaJa B OOIIMHA HPOAYKT MO KPUTEPUSM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:

BBISIBJISITH MPOOIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIUsX, TPEOYIOMUX JJIs
penieHust pU3NIECKUX 3HAHWM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX  MOAXOAAX  TMPUHATHS  PEIICHHM
(MHAMBUAYAJIbHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUI TPYIINON);

CaMOCTOSITEJIbHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MYECKON 3aayu WU
MJIaH UCCIEJOBAaHUS C YYETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIJIaracMble BApUAHThI PEIICHU;

JIenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, S)MOLUMOHAJbHBIH NHTEJIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMu U TIpeJiarath IiaH e€ U3MCHECHUS;

OOBACHATH  TMPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHUS)  PE3yJbTaToOB
NEeSTEHPHOCTH, JJaBaTh OIICHKY PHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBINOJTHEHUS
(bu3MYecKoro MccineoBaHUsl WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBIIMXCS CUTyallui, yCTAHOBJIECHHBIX OIMOOK, BOSHUKIIHNX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4ejioBeKa B XOJE CIopa WIM JIUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYroro.

MPU3HABATh CBOE MIPABO HA OLIMOKY MPU pEelIeHUH (PU3NYECKUX 3a7a4 WM B
YTBEPKJIEHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI



K koHiry 00y4eHus ¢ 7 knacce npeaMeTHbIE pe3yIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

UCIOJIb30BaTh MOHATHUS: (PU3NYECKHE U XMMHUYECKHUE SIBJICHUSA, HAaOII0ICHUE,
AKCHEPUMEHT, MOJENb, THUIOTE3a, €AUHUILI (U3UYECKUX BEJIUYUH, aTOM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemiecTBa (TBEPIOE, KHIKOE, ra3000pa3Hoe),
MEXaHMYEeCKOe JBWXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKkToOpusi, paBHOAECHCTBYIOWAs cui, nedopmanus (ympyras, MJIaCTUYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3nu4arh sBieHus (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHUIL
BEILIECTBA, PAaBHOMEPHOE [BH)KCHUE, HEPABHOMEPHOE [IBM)KEHUE, WHEPLUs,
B3aUMOJICHCTBHUE TEJ, PABHOBECHUE TBEP/IBIX TEN C 3aKPEIVIEHHON OChIO BpalleHus,
nepenaya JaBieHUs TBEPIABIMHU TeElIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAICHUS] MEXaHUYECKOM SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMbBITOB, JIEMOHCTPUPYIOUIUX JAHHOE
bu3HUecKoe SBICHHCE,

pacro3HaBaTh ~ NPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpy>aroleM Mupe (B TOM uucie (pu3nyeckue SIBICHUS B MPUPOJIE: MPUMEPHI
JBWKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXHUBOW MPUPOJE, NCUCTBUE
CUJI TSKECTHU, TPEHUS, YIPYTOCTU B MPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO
JABJICHUSI HA JKUBOW OpraHW3M, IJIaBaHUE PbHIO, pblYard B TeJNie YEJIOBEKa), MpHU
TOM TMEPEBOJIUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHbBIC
CBOMCTBa (MpuU3HaKu) GUUIECKUX SABICHUM;

OMHUCHIBATh MU3YyUYCHHBIC CBOMCTBA TeNl W (PU3NUECKUE SBJICHUS, UCIOIL3YS
¢dbuznyeckre BeNWYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMS, MYTh,
CpeIHsisi CKOpPOCTb, CWJIa YNPYrOCTH, CWJia TSDKECTH, BeC Tela, CUjla TPEHUs,
JaBJeHUE TBEPJIOTO Teja, JAaBJICHUE CTOJI0A YKUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MexaHuueckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(h(UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETHYECKas U TIOTCHI[MAIbHAsI DHEPTHUS ), IPU
OMMCAHWUY TPABWIHHO TPAKTOBATh (DU3WUYCCKUN CMBICT HCIOIL3YEMbIX BEIMYHH,
uX O0OO3HAaueHWs U EeIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAMH, CTPOUTD
rpadMKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEJIUUUH,

XapaKTEepU30BaTh CBOMCTBA TeN, (U3MYECKUE SIBICHUS H IPOIECCHI,
UCIIOJB3YS MpaBUjia CI0XKEHUs Cul (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackams, 3akoH Apxumena, MPaBUIIO paBHOBeCcHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHsS MEXaHMYECKON BSHEpruu, NpU 3STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUChIBATh €ro MaTeMaTUYeCKoe
BBIpaXKEHUE;



CTPOUTH MPOCTbIE (PU3UYECKHE MOJEIU pealbHbIX OOBEKTOB, MPOLIECCOB U
SIBIICHUM, BBIJCNATh TMPU OTOM CYIIECTBEHHBIE W BTOPOCTCIICHHBIC CBONCTBA
00BEKTOB, IIPOIIECCOB, SBICHUMN, IPUMEHATh (PU3HUECKHUE MOJICIN JIJIsI O0BICHCHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NUYECKUE SIBIICHHUSI, TIPOIICCCHI U CBOWCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE€ CHUTyallii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, H peIIaTh
KaueCTBEHHbIE 3aJlayd, B TOM 4YHUCJE TPEOYIOINEe YHUCIEHHOIO OICHHUBAaHUs
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJIHMYWH, MMPU STOM BBHIOMPATH aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATh MPUUYUHHO-CIIEICTBEHHBIC CBS3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpACCYX ACHUH C ONopod Ha H3Yy4YEHHbIE CBOMCTBa
buznYecKuX IBICHUM, PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIETIH;

pemiath pacu€THbie 3afauyu (B 2—3 NEMCTBHUS) MO U3y4aeMbIM T€MaM Kypca
bu3uKyU, BIOUpas aieKBaTHYIO (GU3MUECKYIO MOJIENb, C UCTIOJIb30BAHUEM 3aKOHOB
U (hopmyJl, CBA3BIBAIOIIUX (U3MUECKUE BEIUYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATh HEAOCTAMOIINE WA H30BITOYHBIC
JTaHHBIE, OOOCHOBBIBAaTH BBIOOP METOJA PEIICHHS 3a/Jadd, WCIOIh30BaTh
CIIPAaBOYHBIC JTaHHBIC, MTPOBOJUTH MATEMATHUECKHE MPEOOpa3oBaHUS U PACUETHI,
OLICHMBATh PEAIMCTUYHOCTH MOJYYEHHOTO 3HAa4YeHUs (PU3NYECKON BEIUYUHBI U
OTIPEIENSITh PAa3MEPHOCTh (PU3UYECKOW BEIMYMHBI, MOJTYYEHHON MpHU pEHICHUU
3aJ1a4i;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh TPH  MOMOIIU
bu3HYeCKNX METOJ0B, M TpemjaraTh OPUEHTUPOBOYHBIM CIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJEJAOBAHMS  PACloO3HABAaThb  MPOBEPAEMOE  MPEIOIOKEHUE
(rumnoTe3y), UHTEPIPETHUPOBATH MOITYUYEHHBIN pe3ysIbTaT;

MIPOBOJIUTH OTBITHI O HAOMIOACHUIO (DU3UICCKUX SIBJICHUHN WIH (DU3UICCKUX
cBoiicTB Ten (muddy3usi, TEMIOBOE pacIIMPEHUE Ta30B, SIBICHUE WHEPIUH,
W3MEHEHHE CKOPOCTH MPH B3aUMOJICHCTBUM TEJ, TIepeiaya JAaBICHHS KUIKOCTHIO
U Ta3oM, MpOsIBIECHUE JEUCTBHUsSI aTMOC(HEpPHOro HaBJiEHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOI0IEHUH, CAMOCTOATEIHLHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U (OPMYITUPOBATH BHIBOIBI,

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPECHHsS (HU3NYCCKUX BEIUIUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Tejia, 00bEM Tena, cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Tela, CHJIa TPEHUSI CKOJIbKEHUS, JTaBJICHUE
BO3/lyXa, BBITAJIKUBAIOIAs CUia, JEHUCTBYIOIAs Ha MOTPYKEHHOE B >KUIAKOCTH
Teno, KOA(DPUIIMEHT TOJNE3HOTO  JEWCTBUS  TPOCTHIX  MEXaHW3MOB) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U HHUQPPOBBIX MNPUOOPOB, 0OOCHOBHIBATH BHIOOP
METO/a HM3MepeHus, (PUKCUPOBATh IOKa3aHUs TMPUOOPOB, HAXOAUTH 3HAYCHUE



U3MEPSEMOI BETUYHHBI C TOMOIIBIO YCPETHEHHSI PE3yIbTaTOB CEPUU U3MEPEHHUH U
OIICHUBATh TIOTPEITHOCTh U3MEPCHHUI;

MIPOBOJIUTh HECIIOKHBIE HKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHMS 3aBUCUMOCTEN
(bu3NYecKuX BEJIWYUH (3aBUCHUMOCTH IMYyTH PAaBHOMEPHO JIBIIKYIIETOCS Tejla OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHHA, KayecTBa OOpaOOTKH TOBEPXHOCTEW TEd M HE3aBHUCUMOCTH CHJIBI
TPEHHUS OT IUIOMIAJM COMPHUKOCHOBEHHUS TEJ, CUJIbl YNPYTOCTU OT YJUTMHEHHUS
MPY>KUHBI, BBITAKUBAIONMEH CUJIBI OT 00BEMaA MOTPYKEHHOW YACTHU Telna W OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IJIaBaHUs TEJ, YCIOBHI paBHOBECHs pbluara
u OJIOKOB): COBMECTHO C YyuuTeneM (opMyiaupoBaTh 3aJadyy U THUIIOTE3Y
WCCJICIOBAHUSI, CAMOCTOSITEIPHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIEHO
coOupaTh JKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTABIATH MMOJYYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIUYMH B BUJE TAOIUI U
rpadUKoOB, OIEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJABI IO pe3yibTaTaM
UCCIIEIOBAHMS;

coONo/aTh TpaBWia TEXHUKH Oe30macHoro Tpyaa mnpu pabore cC
J1a00paTOPHBIM 000PYyI0BaHUEM;

yKa3bIBaTh MIPUHIIUIIBI IEUCTBHS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOONIAIOIIMECS  COCyHbl, OapoMeTp, pblyar,
MOIBVKHBIN 1 HETIOABYKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTEPU30BaTh MPUHITUIIBI JEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM
qyclie: MOJIIMITHUKY, YCTPOMCTBO BOAONPOBOIA, THAPABINYECKUN mpecc, CU(dOoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOIb3ys 3HAaHUSA O
CBOMCTBaX (DM3MYECKUX SBICHUNW M HEOOXOAWMBbIC (U3MUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB TpHU
pelIeHnu y4eOHO-TIPaKTUYECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW JKM3HM JJIsl 0OECHeUeHHUs
0e30macHOCTH TPH OOpaIlleHWH C MpUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsI 370pOBbS U COOJIIOJCHHS HOPM DKOJOTHYECKOrO TIOBEACHHS B
OKpYXarolIen Cpeie;

OCYIIECTBISATh OTOOP UCTOUYHUKOB HH(OpMAINK PU3UIECKOTO COACPKAHUS B
WuTepHere, camMocTOSTENIbHO (HOPMYJIHpYsl TMOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIUXCS 3HAHUM W MyTEM CpaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIJIEIAThH



uH(pOpMAIIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh TIPHU BBIMOTHEHUH YUYEOHBIX 3aJlaHUi HAYy4YHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COAEpIKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHeT, BnameTp mnNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3oBaHUS
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 WCTOYHHKOB WH(MOpMAIU (U3UIECKOTO CONEpKaHHS, B TOM UHCIIE
nyOJMYHO JeNaTh KpaTKUe COOOIICHHsSI O Pe3yibTaTaX MPOEKTOB WIM y4eOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BATh W3YUYEHHBIH MOHATHUHHBIN
anmapar Kypca (U3MKH, COMMPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIINCH;

IPU  BBITIOJTHEHUW YYEOHBIX TPOEKTOB W HCCICAOBAHHWMN PACTIPECNISTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABICHHBIMU 33/1adyaMu, CJIEIAUTH 3a
BBINIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBINM BKJIaa B
NEATENBHOCTh TPYIIBI, BBICTPAWBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
YYHUTHIBAasi MHCHUE OKPYKAIOIUX.

K xoHiy oOyueHuss ¢ 8 knacce npeiaMeTHblE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00yHAIOLIUXCSl YMEHHIA:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEUIECTBA, KPUCTAIIMYECKUE U
amMop(HBbIe Teja, HACBHILEHHBIM M HEHACBIILEHHBIM Map, crocoObl M3MEHEHUs
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsj, NPOBOJHUKH,
MOJIYTIPOBOJHUKH, JUANEKTPUKH, HCTOYHUKH MTOCTOSSHHOTO TOKA, JIEKTPUUECKOE U
MarHuTHOE TOJIs, ONTHYECKas CHCTEMa) M CUMBOJMYECKUH S3bIK (DU3UKUA NpU
pelIeHNN YUeOHbBIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO pa3inyarh sBJICHUS (TEIUIOBOE pacIIUpeHHe (CxKaTHe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHUE, KANWJUISIPHBIC SBIICHUS,
UCIIapeHue, KOHACHcalus, IUIaBICHUE, KPUCTAUIM3AlUs, KHUIIEHHE, CIOCOObI
TeIUIonepesauyn (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3IyUYEHUE), TEIUIOBBIE MTOTEPH,
IIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsiOB, JACUCTBUs JIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MarHUTOB, JEHCTBUE MATHUTHOTO I10JIS Ha
IPOBOJHUK C TOKOM) MO OMNMCAHUI0 HX XapaKTEPHBIX CBONCTB U Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE;

pacno3HaBaTh  MPOSIBJIEHUE  W3YUYEHHBIX  (PUBMYECKHX  SBJICHHH B
OKpyXammeM wMupe (B TOM 4Hcle (U3MUYECKHe SBICHUS B TMPUPOIE:
IIOBEPXHOCTHBIE W KaIlMJUIIPHBIE SBJICHUS B IPUPOJE, KPUCTAUIBI B IIPUPOJE,
n3nyuyenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SBICHHUS B arMmocdepe, 3IEKTPUUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMiH, Apeiid MOI0COB, POJIb MAarHUTHOTO



noJist i KU3HU Ha 3emiie, MOJISIPHOE CHUSIHUE), MOpU OSTOM TEPEBOJIUTH
NpPaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKu) GU3MUECKUX SBJICHHUI,

OMKCHIBATh M3YUYEHHBIE CBOMCTBA Tell W (DU3MYECKUE SIBJICHUS, MCIOJIb3Ys
dbuzuyeckre BEIMYMHBI (TEMIleparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yaenbHas TEIJIOEMKOCTh BEIIECTBA, YIENbHAS TEIIOTa
MJIaBJICHUSI, YJIeJbHAsl TEIUIOTa MapooOpa3oBaHMsl, yJeNbHAs TEIJIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOIE3HOTO NCUCTBUS TEIJIOBOW MAaITWHBI, OTHOCUTEIbHAS
BII&JKHOCTh BO3[yXa, DJICKTPUYECKUM 3apsll, CHJIa TOKa, DJIIEKTPUUYECKOE
HaIpsKEHHWE, CONPOTHUBIIEHUE MNpoBOAHMKA, DJIC B IenM MOCTOSHHOTO TOKa,
AIIEKTPUYECKOE YJIEIbHOE CONPOTHUBJIICHUE BEIIeCTBA, paboTa W MOIIHOCTH
JIEKTPUUECKOTO TOKA), MPU OMMCAHUU MPABUIILHO TPAKTOBATh (PU3HMUECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS M EIWHUIBI (PU3NYECKUX BEJIHYUH,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JNAHHYIO (U3MYECKYIO BEIMYMUHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpaUKy U3yUECHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUH;

XapaKTEepU30BaTh CBOKMCTBA TeN, (U3HUECKHE SBJICHUS © IPOIECCHI,
UCIIOJIb3YSI OCHOBHBIE MOJI0XEHUSI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIIECTBA, YpaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUsS DJIECKTPUUYECKOTO
3apsiaa, 3akoH KyloHa, NMpUHLIMIO CYNEPHO3ULUU BJIEKTPUUECKUX TOJICH, 3aKOH
Owma ns yyacTka menu, npaBuia Kupxroda, 3akon Oma 1715 MOTHOM 1IenH, 3aK0H
Jxoynsa-JleHnia, 3aKOH COXpaHEHUs SHEPTUHU, MPU ITOM Pa3IUYaTh CJIOBECHYIO
(bOpMyYTUPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BhIPAKCHNUE;

CTPOUTH MPOCTHIE (PU3UUYECKHE MOJEIU PeaTbHBIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIJENATh IPU OTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MIPOIIECCOB, SABJICHUHN, IPUMEHATh PU3NUECKHE MOJIETU JIJIs1 OOBSICHEHUS
(bU3HYeCKUX MPOIIECCOB U PEIICHUS YUSOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SBJICHHUS, MPOIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CUTyaluld MPaKTUKO-OPHEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBEHHbIE 3aJlauyd, B TOM 4YHUCJE TPeOYyIOIIHe YHUCIEHHOIO OICHHWBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJIMYWH, IPU STOM BBHIOMPATH aJI€KBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIIATH MPUUYUHHO-CIICICTBEHHBIE CBSI3M U BBICTPAUBATh
JOTHYECKYI0 IEMOYKY pACCYKICHHM C ONOpOM Ha W3y4YEHHBIE CBOMCTBA
bu3nUecKuX ABJICHUM, (PU3nYecKrue 3aKOHbI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO pelaTh pacy€THbe 3a7aud (C omopodl Ha 2—3 ypaBHEHHUS) IO
M3ydyaeMbIM TeMaM Kypca (pu3MKu, BHIOMpas aJeKBaTHYIO (PU3UYECKYIO MOJIEIb, C
WCIIOJIb30BAHUEM 3aKOHOB W (HOPMYJ, CBS3BIBAIONIUX (U3HUECKUE BEIUYHHBI,
3alUCHIBATh KPaTKOE YCJIOBHE U pa3BEPHYTOE PEIICHUE 3a/aud, BBISBISATH
HEJ0CTAOIINE WM U30BITOUHBIE IaHHbIE, 0OOCHOBBIBATH BHIOOP METOJa pEIICHUS
3a/laud, WCIOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHaJIM3a



pa3MEepHOCTEH, UCTIONB30BaTh IpapUuecKre METOIbI PEUICHHs 3a/1ay, TPOBOANUTH
MaTeMaTHYeCKue MpeoOpa3oBaHus U pacu€Thl, OICHMBATh PEATHCTUYHOCTH
MOJIYYEHHOTO 3HA4YeHUs (U3UYECKON BEIUYMHBI U OMNPEAENATh Pa3MEPHOCTh
(bu3HYeCcKo BEIMYMHBI, MOTYUYEHHOMN MpU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MpoOOJEeMBbl, KOTOPHIE MOXHO pEIIUTh TMPH MOMOIIH
¢usznyecKkux METOAOB, W TpeIaraTh OPUECHTHPOBOYHBIA CIIOCOO pELICHUS, B
ONMCAaHWUU  WCCIENOBAHMWS  pPACIO3HAaBaTh  IPOBEPSEMOE  MPEANOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH MOTYUYEHHBIN PEe3yJIbTAaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WIH (PU3NIECKUX
CBOMCTB TeN (KamWJUISIPHBIE SIBJICHUS, 3aBUCUMOCThH JAaBJIEHUS BO3JyXa OT €ro
00béMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHWS (HArpeBaHus) IMpU
U3yYEeHUH OT I[BEeTa H3JIydaromen (MOTJIOMAoNIeil) MOBEPXHOCTH, CKOPOCTh
UCTHIapeHusi BOJBI OT TEMIIEpaTypbl JKUIKOCTH M IUIOWAAU €€ IOBEPXHOCTH,
AIIEKTPU3ALUS TEJT U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3aps/IOB, B3aUMOJEHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3aIisl MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB,
JEMCTBUSI MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOIO TOKa): (hOpMYyJIHpPOBaTh MPOBEPSIEMOE
npeanosjokeHue (rUmoresy) O  BO3MOXHBIX — pe3ysbTarax — HaOJIOJEHUH,
CaMOCTOATENFHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OIMCHIBATH XOJ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

OPOBOAMUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpEHUs (U3MUECKUX BEIUYUH
(TeMriepaTtypa, OTHOCUTENbHAs BIAXXHOCTb BO3/AyXa, CHJa TOKa, HaIpsDKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBICHHWE MPOBOJHUKA, pabora u
MOIIIHOCTbh 3JIEKTPUYECKOr0 TOKAa) C MCIOJIb30BAHMEM AHAJIOTOBBIX U IU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUd, (PUKCUPOBATH IMOKA3aHUs
npuOOpOB, HAXOAUTH 3HAUYEHUE M3MEPSEMOI BEIMUYMHBI C MIOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUYECKUX
BEJIMYMH (3aBUCHMOCTH NIaBJICHHS BO3AyXa OT €ro o0bhEMa M HarpeBaHHS WU
OXJIXKICHHUSI, UCCIIEIOBAaHHUE SIBICHUS TEIUIO0OOMEHa IPHU CMEITMBAaHUH XOJIOJAHOM U
ropsueid BOJbI, 3aBHCHUMOCTH CONPOTHUBIICHUS MPOBOJAHHMKA OT €ro JUIMHBI,
IUIOMIAIA TOMEPEYHOTO0 CEYEHHs M yAETbHOTO COMNPOTHUBIEHHUS BEIIECTBA
IPOBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha
MIPOBOJIHUKE, MCCIIEIOBAHUE TOCIEIOBATEIBLHOTO U MApauIeIbHOIO COEIUHEHUN
NPOBOJHUKOB): COBMECTHO C Yy4HTeleM (OpMyIupoBaTh 3a4adyy W THUIOTE3Y
UCCIICJIOBAHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPEACTABIATH MOJIYUYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUJE TAOIUI U



rpauKoB, OICGHWBATh IMOTPENTHOCTH, JENaTh BBIBOJABI 10  pe3yJbTaTaM
WCCJICIOBAHMSI,;

coOroaTh MpaBwiia Oe30macHOro Tpylaa mnpu padbore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI JCUCTBUS U3YUCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
qyclie: CHCTeMa OTOIUICHHUsS JOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMmeTp,
BOJIBTMETP, CUETUMK DIICKTPUUECKON SHEPTHH, IICKTPOOCBETUTEIHHBIC TPUOOPHI,
HarpeBaTelbHbIE  AJEKTPONpPUOOpPHl  (MIPUMEPHI), MPEJOXPAHUTENIH U  HX
NpUMEHEHWEe B OBITY M TEXHUKE, MPUMEHEHUE TMOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), WCIONB3Yysl 3HAHUSA O
CBOMCTBAX (U3MYECKUX SBJICHHUM, HEOOXOoauMble (PUIHUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA W  HU3MEPUTEIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (GKUIKOCTHBIM TEpPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETpP, JIBHUTaTelIh BHYTPEHHETO  CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI DJJIEKTPUYECKHX Iemel ¢
MOCJIEIOBATEIbHBIM W TapaJyIC/IbHBIM  COCJIMHEHHEM D3JIEMEHTOB, pasiinyas
YCJIOBHBIE 0003HAYEHMSI DJIIEMEHTOB JJIEKTPUUECKHUX II€TIeH, UCIOIb30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
puOOPOB M TEXHOJIOTHYECKUX TPOIECCOB MPHU PEIICHUH YYEOHO-TIPAKTHUYECKHUX
3amady;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(POPMAIIMIO O TPUMEPAX) MPAKTHUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH NpHU OOpallleHuH ¢ NpudOpaMH U TEXHUYECKUMHU YCTpOICTBaMH,
COXpaHEHHUSI 3J0POBbsI U COONIOJCHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKaloIIEH Cpeae;

OCYUIECTBJIAThH MOUCK MH(popManuu Gunyeckoro cojepxxanus B Unrepuere,
CaMOCTOSITENTFHO (POPMYTHpPYST TOMCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIUXCS
3HAHWA W CPaBHEHUS IOTIOJHUTEIHHBIX HCTOYHUKOB BBIJCIATH HHGOPMAIHIO,
KOTOpAas SBJISICTCS] IPOTUBOPEUNBON MJITH MOKET OBITh HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TP BBIMOTHEHUH YUYEOHBIX 3alaHUi HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUS, CIIPABOUYHBIE MaTEpPHANbl, PECYPChl CETU
WUuTepHeT, Bianerb npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(poOpMaIu U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHUS,
000011as nHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO CONEpKaHUSs, B
TOM  4uciae  MyOJIMYHO  MPEACTaBIATh  PE3yJIbTaThl  MPOEKTHOM  WIIU
UCCIIEIOBATENBCKOM IEATEIHHOCTH, IIPH 3TOM TPAMOTHO HCIIOIH30BaTh H3yUEHHBIN



MOHATUHHBIA  ammapar  Kypca  (U3WUKH,  CONPOBOXKIATh  BBICTYIUICHHUE
MPE3CHTALIUEN;

IIPU BBIMIOJIHCHUH YUEOHBIX MPOEKTOB M MCCJICAOBAHUN (DU3NUECKUX IMPOIECCOB
pacrtpenenaTb O00S3aHHOCTH B TPYINIE B COOTBETCTBHH C ITOCTaBJICHHBIMH
3a/ladyaMu, CJICIUTHh 3a BBIIOJTHCHHEM IUIaHa JACHCTBUH W KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJL B  JEATEIBHOCTh TPYIIIHI,
BBICTpaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJICMCTBUE, TIPOSBISII TOTOBHOCTH
paspemarb KOH(IUKTHI.

K xonmy oOyuenusi ¢ 9 knacce mpeAMeTHbIE pe3yJbTaThl Ha YriIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXxkaTh CPOPMUPOBAHHOCTh y 00YUaIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CHUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK U YJIbTPa3BYK, JIJICKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OIM30PYKOCTh U
JAJIbHO30PKOCTh, CIEKTPhl MCIyCKaHUS M IMOTJIOIIeHus, anbda-, 6eta- U ramma-
U3Iy4YeHUs, U30TONBl, SJepHas U TEpMOsAepHasi YHEPreTHKa) U CHUMBOJIMYECKUN
A3bIK (PU3MKYU IPU PELLICHUHN YUEOHBIX U MPAKTUYECKUX 3a/a4;

YBEPEHHO  pa3nuyaTh  sBIEHUS (paBHOMEpPHOE H  HEPAaBHOMEPHOE
OpSIMOJIMHEMHOE JBI)KEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOe ABMXKEHUE,
cBOOO/IHOE TMaJ€HUE TeJ, JBWKEHUE IO OKPYXKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MAaTEpUAJIbHOW TOYKH, PpEAKTUBHOE [BUKEHHE, HEBECOMOCTD,
Koie0aTeNlbHOE  JIBIDKEHHE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYXKICHHBIC
KOJeOaHusI), PE30HAHC, BOJIHOBOE JABWXEHHUE (pacClpOCTpPAHEHHWE U OTPAXKEHUE
3ByKa, uHTepdepeHus U qudpakiuus BOIH), TPSIMOJMHENHOE pacIpOCTpaHEHUE,
OTpaKEHHWE M TMPEIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTpa)XeHHE CBETa,
pazioxeHue Oeloro cBeTa B CHEKTP U CIO0XEHHE CHEKTpPaJbHBIX I[BETOB,
€CTECTBCHHAsT  PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEWYATOro  CIIEKTpa
U3Ty4YeHHUs]) TI0 OMHCAHMIO WX XapaKTePHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacrmo3HaBaTh  MpPOSIBICHHE  HM3YYCHHbIX  (PU3MUECKUX  SBJICHHM B
OKpY>KarIlleM Mupe (B TOM 4ucie (pU3MUECKUE SIBICHUS B MPUPOAE: INPUIUBBL U
OTJIMBBI, JBMXKEHHE TIaHeT CONHEYHOW CHCTEMBI, pEaKTUBHOE JBIKCHUE YKUBBIX
OpPTaHH3MOB, BOCTIPHUSITHE 3BYKOB XKHUBOTHBIMH, 3€MJIETPACEHHUE, CEHCMUYECKHUE
BOJIHBI, I[yHaMH, 9X0, I[BETa Tell, ONTHYECKNUE SBICHUS B IPUPOJIE, OMOIOTHIECKOE
JeHCTBHE BUAMMOIO, YJIbTPApUOIETOBOIO M PEHTICHOBCKOIO H3JITyUYCHHH,
€CTECTBEHHBIM paJUOaKTUBHbIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3TyYeHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJAMOAKTUBHBIX H3IyYCHHUH Ha
OpPTaHM3M 4YEJIOBEKa), MPU 3TOM TEPEBOANTH MPAKTHUECKYIO 33jady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUUECKUX SIBICHUM;



ONKCHIBATh WM3YUYEHHBIE CBOMCTBA TeNl M (PU3UYECKHUE SIBJICHUS, MCIOJIb3YS
dbu3ndeckne BENWYUHBI (CpeIHSIE W MTHOBEHHAas CKOPOCTh Teia TMpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHUE, MEPEMEIIEHUE MPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBM)KCHUHM, YIJOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHHE CBOOOIHOTO
naJieHus], BEC TeJla, UEHTP TSKECTU TBEPAOrO TeNa, UMIYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOILIHOCTb, OTEHIIMAJIbHAS YHEPTUS TENa,
MOJIHATOIO HaJl HOBEPXHOCTHIO 3€MIIM, TOTEHIMAIbHAS SJHEPTUS CKATOU MPY>KHUHBI,
KUHETUYECKasl HSHEpPrus, IOJIHAs MEXaHM4YeCKas DSHEprus, MEepHoJl U YacToTa
KOJIeOaHM, Mepruoi MaTeMaTUYECKOr0 U MPYKMHHOTO MAsITHUKOB, JJIMHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTeslb MPEIOMIICHUS
Cpembl), TpPH ONUCAHWW TPABWIHHO  TPAKTOBaTh  (UBMYECKUN  CMBICI
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS M EIWHUIBI (PU3NYECKUX BEJIHYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOIIUE JTAHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3HUECKHE SBJICHHS U IPOIECCHI,
UCIIOJb3YS 3aKOH COXPAHEHHUsI SHEPIHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUII
CYyHEPHO3ULIUHA CHUJI, NPUHIMI OTHOCUTEIbHOCTU ['anmunes, 3akoHbl HpIOTOHA,
3aKOH COXpPAHEHUs HMMIIYJIbCa, TEOPEMY O KMHETUYECKOW JHEpPIruM, 3akoH ['yka,
3aKOH bepHyiu, 3aKOHBI OTpaKeHUS U MPETOMIICHHsI CBeTa, (POpMyiy TOHKOU
JIMH3bI, TUIAHETAPHYIO0 MOJEIb aTOMa, HyKJIOHHYIO MOJIEb @TOMHOTO sI/Ipa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN NPH SAEPHBIX PEAKLMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U €r0 MATEMaTUUYECKOE BBIPAKEHUE;

CTpOUTh (PU3UYECKUE MOJENU pealbHBIX OOBEKTOB, MPOILIECCOB U SIBICHUIA,
BBIICNIATh NPU 3TOM CYUIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, MPUMEHITh (PUINYECKUE MOJETH s OOBSICHEHUs
(u3nyecKuX MPoLECCOB U pelIeHNs yueOHbIX 3a1a4;

OOBSCHATHh (PU3NYECKUE SBJICHUS, POIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTrh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIolre YHUCICHHOTO OIEHUBAHUS
XapaKTEPHbIX 3HAUYECHUN (PU3NYECKHUX BEJIMYWH, [P 3TOM BBIOMPATH aJI€KBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBISATH MPUYUHHO-CIICICTBEHHBIC CBS3M U BHICTPAWBATh
JIOTUYECKYIO LENOYKY pPACCYXKIACHUM K3 2—3 IIaroB C ONOpPOl Ha W3y4YEHHbIE
CBOICTBA (DPM3UUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH;

YBEPEHHO peIlaTh pacy€THbBIE 3a/layd MO U3ydaeMbIM TemMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJIelb, C HCIOJb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEJIMUYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJadyM, BBISBIATH HEAOCTAIONIME WA HU30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BHIOOP METOJA PEIICHHUS 3a/Jayd, HCIOIb30BaTh



CIIpaBOYHbBIC JaHHbIE, IPUMEHIThL METOJIbI aHAJIU3a Pa3MEPHOCTEH, UCIOIb30BaTh
rpaguyeckue  METOABl  pPEIICHHWs]  3ajad, MPOBOJUTH  MaTEMaTHYECKHE
npeoOpa3oBaHus U Pacu€Thl, OLIEHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO 3HAYCHUS
(bu3nyYecKoil BEIUYUHBI U OMNPENEATh PA3MEPHOCTh (PUINYECKON BEIUYMHBI,
MOJTYYECHHOMU MPU PEIICHUH 3a1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh TPU  TOMOIIA
(bU3UYECKUX METOJOB, W IMpejyiarath OPUEHTUPOBOUHBIA CHOCOO pelieHus, B
OMHUCAaHWU  HWCCIENOBAaHMS  paclo3HaBaTh  MPOBEPSIEMOE  MPEANOJI0KEHUE
(rumoTe3y), OICHHBATh MPABWIBHOCTh TMOPSAKA TMPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH NOJYUCHHBINA PE3YNIbTAT;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UICCKUX SIBJICHUH WIH (DU3UICCKUX
CBOMCTB TeJ (M3y4eHHre BTOpOro 3akoHa HproTOHa, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXpaHEHUs HMITyJIbCa, JCHCTBUE 3aKOoHa bepHyITM M BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTH Tepuofa KoJieOaHUW MPY>KUHHOIO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTU TPYXKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJlbIX KOJeOaHuM, MPSMOJUHEWMHOE paclpOCTPaHEHUE CBETA,
pasnokeHre OeJIoro CBeTa B CIIEKTP, U3YUEHUE CBOMCTB M300paKEHUSI B TUIOCKOM
3epKajie ¥ CBOMCTB M300pa)keHUsl MpeaMera B cOOMparoliei jJuH3e, HaboIeHne
CIUIOITHBIX M JIUHEHYATHIX CIIEKTPOB M3Iy4YeHHs): (PopMyIUpoBaTh MpOBEPsSEMOE
NpeanojaoxkeHue (TUmoresy) O  BO3MOXHBIX — pe3ysbTaTax  HaOJIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyJoBaHUS,
OIHCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;

MPOBOJUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSIMBIX U3MEPEHUM, OMpenessis
CpellHee 3HAYeHUE U3MEpPSIeMOM BEIMYMHBI M  ONPENeNsisi IMOrPEeUIHOCTb
pEe3yJbTAaTOB NPSIMBIX H3MEPEHUM, OOOCHOBBIBATH BBIOOP cCIOCO0a H3MEpPEHUs
(M3MEpHUTEIIBHOTO TIPHOOpa);

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (DU3NYECKUX BEIUYUH (CPEAHSST CKOPOCTh
U YCKOpPEHHE Tella MPU PAaBHOYCKOPEHHOM JIBJKEHHUH, YCKOPEHUE CBOOOIHOTO
najeHus, KECTKOCTb  MPYXKHHBI, KOIDPUIMEHT TPEHUS  CKOJIBKCHUS,
MexXaHW4eckas paboTa © MOIIHOCTh, YacTOoTa W TEPHOJ  KOJIeOaHWUU
MaTeMaTH4eCKOro Y  NPYKUHHOTO  MAasTHUKOB, (DOKYCHOE  PacCTOSHUE
coOuparonieil JMH3BI W €€ ONTUYeCKas Cujla, paguoaKTUBHBIA (QOH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ia U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUs, CAMOCTOSITEIBHO COOUpaTh
DKCIICPUMEHTAJILHYI0  YCTAHOBKY, BBIYHCIISITH  3HAYCHHWE  BEIMYHMHBI U
aHAIM3UPOBATH TOYUYEHHBIC PE3YIbTAThl, OIEHUBAS IMOTPEUTHOCTh PE3YyIHTATOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTAJIbHBIE UCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX
BEJUYMH (3aBHCHMOCTh IIyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBIDKCHHH 0Oe€3



HAYaJIBHOW CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKECHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHS, MEepruoAa KoJieOaHWH MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBl HUTH, OIPEJCICHHE YCKOPEHHUs CBOOOJIHOTO TAJEHUsl, HUCCIIEeI0OBaHUE
W3MEHEHUS] BEJIMYMHBI M HANpaBJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH YTJia
OTpaXEHHUs CBETa OT yrja TMaJcHUs, yria MPEJIOMJICHHUS OT YyIja TaJCHHS
CBETOBOTO JIy4ya, HCCJICIOBAHHE TPEKOB: W3MEPEHHWE DHEPIMH YACTUIIBI TI0
TopMO3HOMY MyTH (110 oTtorpadusim)): COBMECTHO C yuHUTeIeM (POpMYIUpPOBATH
3a/1aqy W TUIIOTE3y MCCIENOBAHUS, CAMOCTOSTEIPHO MJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOATETILHO COOMpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY, MPEACTABISTH
MOJIyYeHHbIE 3aBUCUMOCTH (M3MUECKUX BEJIIMYMH B BHJIE TaOIUIl U TpapuUKOB,
OIICHMBATh TIOTPEITHOCTH, JIeJIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHMUS;

coOroaTh mpaBmiia 0€30mMacHOr0 Tpynaa mHpu padbore ¢ JabopaTOpHBIM
o0opyTI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHYCCKUX IPOIECCOB C OMOPOH Ha WX OMHCAHHUSA (B TOM
YUCJe: CHOUIOMETp, NAaTYMKUA TIOJNOKECHHS, PACCTOSHHSI W YCKOPEHUS, PaKeTa,
9XOJO0T, OYKH, MEPUCKOIN, (oToammapar, MHUKPOCKOI, TEJIECKOM, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, kamepa BuibcoHa), MCHoyib3ys 3HAHUSA O
CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOXOIUMBbIE (HU3MUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, HM3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHUYECKHX TIPOIECCOB MpHU
pelieHnr y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI IS TMOCTPOCHUS
M300paKEHUI B IJTIOCKOM 3€pKajie U COOMparoniei JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
WCITIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM JKM3HU ISl 00eCIIeUeHUs
0€30MacHOCTU TpU OOpallleHUH ¢ MNpUOOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUsI 370pPOBbS U COOJIIOJCHHS HOPM DKOJOTUYECKOTO TIOBEACHHS B
OKpY>Kalolllel cpeje;

OCYIIECTBIATH MOUCK HH(popMaIuu Gusndeckoro coaepkanus B UHTepHETE,
CaMOCTOATENHLHO (HOPMYIHUPYsI TTOMCKOBBIN 3aMpOC, HAXOAUTh MYTH OMPEICICHUS
JIOCTOBEPHOCTH TIOJYyYeHHONW HWH(GOpMAIlMM Ha OCHOBE HWMEIOIINUXCS 3HAHWA H
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TIPH BBIMOJTHEHUH YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOro COAEprKaHUs, CIPaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BnameTp npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOrO COACpM aHUs, IMyOIUYHO
MIPEICTABIIATh PE3YJbTaThl MPOSKTHON MM MCCIIEIOBATEIBCKON ACATEIHPHOCTH MIPH



3TOM TPaMOTHO MCIIOJb30BAaTh W3YYEHHBIM TMOHATUWHBIN anmapar H3y4aeMoro
paznena (GU3MKA W COMPOBOXKAATH BBHICTYIUICHHWE TMPE3CHTANEH ¢ y4ETOM
O0COOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne 1/ HaunmeHnoBanme pa3aesioB u TeM KosmyecrBo yacos
° n/m
NPOrpaMMBbl

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcsl

Bcero

Pazgen 1. ®usnka u €€ poJsib B NO3HAHUHU OKPY/KAKOIIEr0 MUpa

1.1 ®dusnka — HayKa 0 IPUPOJIe 2
1.2 Dusnyeckue BeIUIUHEI 4
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] TO3HAHUS 2
Htoro mo pazneny 8
Paznean 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BelleCTBA
2.1 Crpoenue BemiecTBa 2
99 JIBIOKEeHUE U B3aUMOIEHCTBHE YaCTHII 4
' BEIIECTBA
2.3 ArperaTHble COCTOSIHMS BELLIECTBA 1
Htoro mo pasneny 7
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHHU4uecKoe OBIDKEHUE 10
3.2 Wuepuwmsi, Macca, IIIOTHOCTH 9
3.3 Cuna. Bunsr cuin 15
Htoro o pasneny 34
Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH M Ta30B
Hasnenue. Ilepenaya naBnenus
4.1 TBEPIBIMH TEJIAMU, KUIKOCTIMU U 5
razaMu
4.2 JlaBlIeHUE KUIKOCTH 6
4.3 ATMmocdepHoe naBieHue 5
elicTBHE KUIKOCTH U raza Ha
4.4 A . 12
NIOTPY)KEHHOE B HUX TEJIO
Wroro no paszneny 28

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeprus

51 Pabora 1 MOIITHOCTE 6



5.2 [IpocThie MeXaHNU3MBI

5.3 MexaHnuecKkasi JHeprusi
Hroro o pasneny 19

Pazgea 6. [loBTopuTE1bHO-00001IAKO NI MOYJIb

6.1 [ToBTOpUTENBHO-0000IIAFOIINIT MOTYITH 6
Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102



8 KJIACC

DJIEKTPOHHBIE
udpossbie
KounuecTBo (ungpp )
HanmeHoBaHMe pa3ie/ioB U TeM o0pa3oBaTe/bHbIE
Ne i/ 4acoB
NpOrpamMMmbl pecypcsl
Bcero
Paznen 1. TerioBble siBieHust
1.1 CtpoeHne 1 CBOICTBa BEIIECTBA 6
1.2 TeroBbIe mporecch 33
Htoro mo pasneny 39
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUS
51 DneKTpuyecKue 3apsabl. 3apsHKeHHbIE 9
' TeJa U UX B3aUMOJIECHCTBUS
2.2 IToCcTOSIHHBIN NEKTPUYECKUI TOK 31
2.3 MarHuTHbI€ SIBJICHUS 11
2.4 DneKTpOMarHuTHasi MHAYKIIUS 7
Hroro no pasneny 58
Pa3nea 3. lloBTopuTte1bH0-0000111a101IMIi MOAYJIb
3.1 [ToBTOpUTENHEHO-00001IAIOIINN MOTYITb 5
Wroro no pazneny 5
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



9 KUIACC

DJIEKTPOHHBIE
nudpoBbIe
KoaunuecTtBO (pp )
HaumeHoBaHMe pa3/ieioB U TeM oOpa3oBaTe/ibHbIE
Ne n/m 4acoB
NporpamMMabl pecypchl
Bcero
Pa3znea 1. Mexannueckue siBJeHUSA
11 MexaHn4decKkoe IBMKEHNUE U CIIOCOOBI 30
' €ro ONUCaHUs
1.2 BsaumonelictBue Ten 18
1.3 3aKOHBI COXPAHECHUS 15
Hroro mo pazneny 63
Pa3gen 2. Mexann4deckue KoJ1e0aHUA U BOJHEI
2.1 Mexannueckue KojieOaHus 8
2.2 MexaHnueckne BOJIHBI. 3BYK 10
Hroro mo pazneny 18

Pasjnen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI

DNIEKTPOMArHUTHOE MOJIE U

3.1 6
AJICKTPOMATrHUTHBIC BOJTHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETA
4.2 JIuH3bl ¥ onrTHYecKUe MPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP
Wroro no pazneny 16
Pazgea S. KBanToBbI€ sIBJICHUS
51 Hcnyckanue 1 IOTJIONIEHUE CBETa 4
' aTOMOM
5.2 CrtpoeHue aTOMHOTO si1pa
5.3 SnepHble peakiun
Hroro mo pasneny 16
Pa3nea 6. IloBTopuTe1bH0-0000111a101M I MOAYJIb
MexaHudeckue siBICHUS
6.1 6

(TOBTOPUTENHHO-0000IIAIOIITH



MOJYJIb)

TerioBnie IBICHUS (HOBTOpI/ITeJIbHO-

6.2 3
00001IaTOIIHIT MOTYITh)
DJIEKTPOMAarHUTHBIC SBICHUS
6.3 (mOBTOPUTETHHO-0000ITATOTITHIA 3
MOJTYJIb)
6.4 CaeToBbI€ sIBIICHUS (TOBTOPUTEILHO- 1
' 0000IIAOIIUH MOYJIB)
6.5 [ToBTOpHUTENHEHO-0000IAOIIHNIA MOTYJTb 4
Htoro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME
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