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Pabouas nporpamma no yueoHomy npeamery « @Pusnka
(yriy0éHHbINA YPOBEHBb)

PaGouass mporpamma mno ydeOHomy mnpenmery «Duszuka» (yriryOJ€HHBIN ypOBEHB)
(npenmetHass obnacth «EcTecTBEHHO-Hay4yHble NPEIMETH») (Janee COOTBETCTBEHHO —
nporpamma o ¢pusnke, pu3uka) BKIOYACT MOSICHUTEIBHYIO 3aMMUCKY, COJEpKaHue 00 ydeHus,
IUIaHUpYEMBbIE Ppe3yJbTaTbl OCBOCHMS MPOrpaMMbl MO (U3MKE M JOMOJHEHA OO0IUM
TEMaTHYECKUM TUIAHUPOBAaHUEM B IENSIX MPHUBEACHUS CTPYKTYphl pabodeid mporpamMmbl B
cootBeTcTBHE ¢ TpeboBanuem OI'OC OOO.

Pabouast mporpamma cocraBieHa Ha OCHOBE (enepanbHOM paboyell mporpaMMbl IO
¢dusnke yriyoJeHHOro YpOBHS.

IHosicHuTeN1BbHASA 3aANMCKA

ITporpamma 1o ¢pu3uke ycTaHaBIMBAET pacHpeleseHue yueOHOro MmaTepuaia 1no rojam
oOydeHnust (MO KJjaccam), NpeaIaraeT NPUMEPHYIO IOCJIEI0BATEIbHOCTh HM3YYEHHUS TEM,
OCHOBaHHYI0O Ha JIOTMKE pa3BUTUS MPEIMETHOIO COJAEp)KaHUSA U Y4YETE BO3PACTHBIX
0COOEHHOCTEW 00yYaroINXCsl.

®dusuka ABIAETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX  Y4eOHBIX
OPEIMETOB, IMOCKOJbKY (DU3MUECKHE 3aKOHBI JIEXAaT B OCHOBE IPOLIECCOB M SIBJICHUI,
M3y4aeMbIX XUMUEH, OMOJIOrHel, acTpoHOMHEN U (pu3ndeckoil reorpadueii, BHOCUT BKJIAl B
€CTECTBEHHO-HAy4YHYI0 KapTHMHY MHpa, NpPeJoCTaBiisieT HauOosee sCHble 00pa3Lbl
NPUMEHEHUs1 HAyYHOT'O METO/1a TIO3HAHUS, TO €CTh CII0C00a MOMy4YEeHUsI JOCTOBEPHBIX 3HAHUM
0 MHpe.

OpHa U3 rIaBHBIX 33/1a4 PU3NYECKOr0 00pa30oBaHUs B CTPYKTYype 0o0IIero oopa3oBaHus
COCTOUT B ()OPMHPOBAHUM ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U HHTEpeca K Hayke Yy

00yJaromuxcs.

N3ydenne ¢usuku Ha yrioyOJIEHHOM YpOBHE TMPENIOaraeT yBEPEHHOE BIIAJICHUE
CIICTYFOIIIIMU KOMIIETEHTHOCTSIMH, XapaKTePU3yIOIUMHU €CTCCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

HAYYHO OOBSICHATD SIBJIICHUS,

OLIEHUBATh U [IOHUMAaTh OCOOEHHOCTH HayYHOT'O MCCJIEI0BAaHUS;

MHTEPIPETUPOBATh TaHHBIE U HCIIOIb30BaTh HAyYHBIE TOKA3aTEJIbCTBA UL ITOITYYCHUS
BBIBOZIOB.

[lenn m3ydeHus (U3MKKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OIPENEIEHbI B
KOHIIEMIIMK  TpenojaBaHusi ydeOHoro mpenMera «®dusuka» B  00pa3oBaTENIbHBIX
opranuzanusax Poccuiickoit Denepaiuu, peann3yommuX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE
IIPOrPAMMBI.

ey ndyyenusi GU3MKHU HA YIiIy0JEHHOM YpOBHe:

pa3BUTHE MHTEpECa U CTPEMJICHUS OOYYAIOIIMXCA K HAYYHOMY H3YYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIJICKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHH O HAydHOM METOAE€ TMO3HaHWs U  (HOpMHpPOBaHUE
UCCIIEN0BATENBCKOI0 OTHOILLEHUS K OKPY/KAIOIUM SIBJICHUSM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3yYeHHs] OCHOB CTPOCHMS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



dbopMupOBaHNE YMEHHH MPUMEHATHh (PU3WYECKHE 3HAHWUS W HAYYHBIE JTOKA3aTEIhCTBA
TUTSE OOBSICHEHUST OKPYXKAIOITUX SIBJICHUH;

dbopMupoBaHue MPEICTABICHUN O PO (PU3UKU JJIST Pa3BUTHUS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE TIPEJICTABICHU O BO3MOXKHBIX cdepax Oyayiiei mpodeccruonanibHON
JIESITENIbHOCTH, CBSI3aHHOM € (DU3MKOM, TOJTOTOBKA K JalibHEUIIEMYy OOYYEHHIO B HTOM
HaIlpaBJICHUH;

dbopMUpoBaHUE TOTOBHOCTH K JaJbHEHIIEMY H3y4eHUIO (U3UKK Ha YIrIIyOJIEHHOM
ypOBHE B paMKaX COOTBETCTBYIOUIMX Tpoduiield oOydeHHs] Ha YPOBHE CPEIHEro OOIIero
o0pa3zoBaHus.

JlocTikeHne HTUX IeJe mporpamMMbl 1Mo (GU3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl 00ECTIEYUBACTCS PEIICHUEM CIICAYIONIUX 3aa4:

PUOOPETCHUE 3HAHWI O JUCKPETHOM CTPOSCHUHU BEIIECTBA, MEXAaHMYECKHUX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

NpUOOpETCHNE YMEHUN aHaIM3UpPOBATh U OOBACHATH (PU3UYECKUE SIBICHUS HA OCHOBE
M3YUEHHBIX (U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METO/IOB PEIICHUS PACUETHBIX U KQUECTBEHHBIX 3a71a4, TPEOYIOMNUX CO3TaHMS
M HWCIONB30BaHUS  (U3MYECKUX  MOJENCH, BKIIOYas TBOPUYECKHE U MPAKTHUKO-
OpPUEHTHUPOBAHHBIC 33]1a4H;

pa3BUTHE HMCCIICIOBATEILCKUX YMEHUW: HAOIONATh SIBICHUS W U3MEPATH (QU3HUECCKUE
BEJIMYMHBI, BEIIBUTATh TUIIOTE3bI U MpeJiaraTh IKCIIEPUMEHTATbHBIE CTIOCOOBI MX MTPOBEPKH,
IJJAHUPOBATh W TIPOBOJIUTH OIBITHI, IKCIICPUMEHTAILHBIC HMCCIICIOBAHUS, AHAIU3UPOBATH
MOJTy4YE€HHbIE JJAHHBIC U TTPOBOJAUTH BHIBOJIBI;

OCBOEHHE TPHUEMOB paboThl ¢ HHPopManuen (HU3MIECKOTO COJEP)KaHUsI, BKIIOYAs
HHDOPMAITUIO O COBPEMEHHBIX IOCTIKCHUSX (DU3UKHM, WHTEPIpETAus W KPUTHUICCKOES
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO €O chepaMu MpodheCCHOHAILHON IeATeIbHOCTH, CBI3aHHBIMU ¢ (PU3UKOM, 1
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTMKCHHUAX (PU3NYECKON HAYKH.

[Ipennaraemseiii B mporpamMme Mo (U3HMKE MEPEUYCHb JTa00PATOPHBIX W MPAKTHUUECKHUX
paboT sABIAETCS PEKOMCHIATCIbHBIM, YYUTENb JellaeT BBIOOp TIPH  IPOBEICHHUH
71a00paTOPHBIX paOdOT M OMBITOB C YUETOM HHIWBUIYaTbHBIX OCOOCHHOCTEH O0yJarommxcs,
CIUCKAa  OKCIEPUMEHTAIBHBIX  3a/JlaHWil, TMpeyilaraéMbiX B  paMKax  OCHOBHOTO
rOCyJapCTBEHHOT O IK3aMeHa 1o (pu3uke.

Conep:kanue o0y4enusi B 7 Kiacce

®u3nka U €€ poib B IO3HAHUH OKPYXKAIOLIETO MUPA.

®du3zrka — HayKa O pUpoJe. SBIeHUs NPUPOABI (IIIEMEHTHI COJEP KAHUS, BKIIFOYAIOILINE
MEXIpeAMETHbIE CBsA3H). DU3nuecKue SBICHUSA: MEXaHUYECKUE, TEIIIOBBIE, DIEKTPUUECKHE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckne BenuuuHbl. PasmepHocTs. Enununel ¢usnueckux BenuuuH. M3mepenue
dusznuecknx BenuuuH. JTanoHbl. Pusznueckue mpudbopsl. llena nenenus. IlorpemHocTs
m3mepeHuit. [IpaBuna Ge3omacHOro Tpynaa mnpu padoTe ¢ J1abopaTOpPHBIM 00OPYTOBAHHUEM.
MexnyHapoHas cucteMa eauHull. [lepeBoa BHECUCTEMHBIX eUHUI] B equHULBI CU.

Kak ¢usuka u gpyrue ecrecTBeHHbIC HAYKH W3y4aroT mpupoay. EcrecTBeHHO-HAy4YHBII
METOJl TO3HaHMs: HaOJIOJIEHHWEe, MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIABUKEHUE THUIIOTE3,



AKCIEPUMEHT MO MPOBEPKE THUIOTE3, OOBACHEHUE HaOmogaeMoro sipieHus. OnucaHue
(Gu3nYECKUX SABICHUH C TOMOIIBIO0 MOJIETICH.

JdeMoHCcTpanuu.

Mexanuueckue, TEIIOBBIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.

®duznueckre MpuOOpPHl U TMpoIeaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBHIM
prudopoM.

JlabopaTropHbie pad0ThI U ONBITHI.

OmnpeneneHue MeHbI JEICHUS KAl H3MEPUTEIHHOTO MPUoopa.

N3mepenne paccTosHUM.

N3mepenue momanu u o0béMa. MeToj najaeTKu.

N3mepeHnune BpeMeHH.

N3mepenue o6bEMa )XUIAKOCTH U TBEPIOTO Tea.

Omnpezaenenne pa3MepoB MaJIbIX Tell. MeTo psiioB.

[IpoBeneHue uccneqoBaHMsl MO MPOBEPKE THUIOTE3bI: JaJbHOCTh IMOJETA IIAPUKA,
NYHUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, UeM OOJIbIlIEe BHICOTA MYCKA.

IlepBoHauanbHBIE CBeIeHUS O CTPOCHHHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, UX pa3Mepbl M Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBr>kenue 4dactui] BemiecTBa. CBsI3b CKOPOCTU JBMXKEHUS YacTHUI[ C TeMIEpaTypoil.
BbpoynoBckoe nBmwkenue. uddys3us. B3ammonelicTBue 4acTuIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHHE.

ArperatHple COCTOSIHMSI BEIIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPIABIX
(KpucTaJUIMUECKUX) Tell. B3auMOoCBs3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

JlemoHCcTpanuMm.

Habmronenre OpoyHOBCKOTO IBUXKEHUS.

Ha6monenue nuddysum.

HabGmonenne siBneHuil, 0OBACHSIONIMXCS MPUTSHKCHUEM WIM OTTAIKWBAHUEM YaCTHIL
BEIIECTBA.

JlabopaTropHbie padoThI U ONBITHI.

Ornenka muaMeTpa aToMa METOAOM PSZIOB (C UCTIONb30BaHueM (ororpaduii).

OnpIThl IO HAOIOJIEHUIO TETIJIOBOI'O PACIIMPEHUSI Ta30B.

OnpIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.

JIBH:KeHMEe M B3aUM OIeCTBHE TeJl.

Mexannueckoe nBrxkeHue. Ilyrtb u mepemenieHue. PaBHOMEpHOE M HEPABHOMEPHOE
nekeHne. CBoOOTHOE TMaJeHNEe KaK MPUMEpP HEpaBHOMEPHOTO ABMKEHHUS Tel. CKOpOCTb.
CpenHssi CKOpOCTh MPU HEPABHOMEPHOM JBUKEHUU. Pacy€T myTu U BpeMEHU IBUKEHUS.

['paduku 3aBUCUMOCTEN BETWYWH, OMUCHIBAIONIMX ABMXkeHUe. OOmue mnoHatus o0
OTHOCUTEJILHOCTH JABUXKeHUsI. CI0KEHUE CKOPOCTEH AJIs Tell, ABUXKYIIUXCS TTapaJlIeTbHO.

SBnenne wHepuuu. 3aKOH MHEPIUU. B3auMoOIeNCTBHE TENl KaK MPUYMHA W3MEHECHUS
CKOPOCTH JIBH>KEHUS Tel. Macca Kak Mepa HHEPTHOCTHU TeJa B MOCTYIMATEIbHOM JIBUKEHUU.
[TnorHOCTHh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHHUIIE 00bEMa
BemecTBa. CMmecH U cruiaBbl. [loBepXHOCTHAS U JIMHEHAS TTIOTHOCTD.

Cuila kak XxapakTepucThka B3auMmozeicTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBiIeHUE TATOTeHHMS W cuia Tspkectu. Cuna
TSKECTH Ha JIpyrux 1aHerax. Bec tena. HeBecomocts. CnokeHUE CUJI, HATPABIEHHBIX MO



onHON npsamoi. PaBHoxeicTByromas cwi. Cuia TpeHusa. TpeHHE CKOJbXEHUS U TpEeHUe
MOKOs, BsI3Koe TpeHue. TpeHue B Npupojie U TEXHUKE.

JdeMoHCcTpanuu.

HabroieHre MexaHM4ecKoro JBH>KCHUS Tena.

N3MmepeHune CKopoCcTH MPSIMOIMHENHOTO IBUKEHUS.

HaGmonenue siBjeHUs] MHEPILIMH.

Hab6mtonenne n3MeHeHus: CKOpOCTH TIPU B3aUMOEHCTBUM TEJl.

CpaBHeHHUE Macc MO B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cuj, HanpaBJIEHHBIX 110 OJHOW MPSIMOIA.

JlabopaTropHbie pad0ThI U ONBITHI.

OrnpeneneHrie CKOPOCTH PABHOMEPHOIO JBWKEHHUSA (IIapUKa B KUJKOCTH, MOJEIU
AJICKTPUYECKOr0 aBTOMOOWIISI M TaK Jlajee).

OmnpeneneHre cpeaHEl CKOPOCTH CKOJIbXKEHHUS Opycka WJIM IapuKa MO HAKJIOHHOMN
ITIOCKOCTH.

OrnpeneneHue IIOTHOCTHA TBEPAOTO TEA.

OnpIThl, TIEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHus (aegopManuu) MNPYKUHBI OT
IIPUII0KEHHOU CHJIBI.

OMBIThL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT CHJIbI JABJICHUS
Y XapakTepa CONPUKACAIOIINXCA TOBEPXHOCTEM.

/laBJieHre TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

Paznen 4. JlaBjienne TBEPABIX TeJl, KUAKOCTEH U ra3oB.

JaBnenue. Cuna nasneHus. CriocoObl yMEHbBILICHUS M YBEIMUEHUS J1aBiieHus. JlaBieHue
ra3a. 3aBUCMMOCTb JIaBJICHUS raza oT o0bEMa u Temneparypsl. [lepenava gaBnenust TBEPABIMU
TeJIaMu, KUJKOCTSIMU U ra3aMu. 3akoH [lackans. [lHeBMaTnueckre MalivHbI.

3aBUCUMOCTh JaBJICHUS >KUJIKOCTH OT TJIyOMHBI MOTpykeHus. ['mapocraruueckuii
napagokc. CooOmatonuecss cocyabl. [ 'mapaBiauueckue wmexaHusmbl. lcnonb3oBaHue
BBICOKHX JIABJICHUU B COBPEMEHHBIX TEXHOJIOTHUAX. Y CTPOMCTBO BOAOMPOBO/IA.

AtMocdepa 3eman u arMocdepHoe napieHue. [IpuuuHbl CylecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemm. U3mepenne atmocdepHoro napieHusi. 3aBUCUMOCTh
aTMoc(epHOro JaBJIeHUs] OT BBICOTHI HaJl ypoBHeM wMops. I[Ipubopsl st U3MepeHus
aTMOoCc(epHOro AaBJeHUS.

JlelictBue KUOKOCTM M Ta3a HAa MNOIPYy)KEHHOE B HHUX TeJO. BpITankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. YcCJIOBHE BO3HMKHOBEHHUS BBITAJIKUBAIOIIEH
(apxumenoBoit) cuibl, noarekanue. [lnaBanue ten. Bo3gyxomniaBanue.

JemoHcTpanuu.

3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBL.

Ilepenaya naBneHUs KUJIKOCTHIO U Ta30M.

Coo01maroniuecs: CoCypl.

['mapaBauyeckui nmpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO TABICHUS.

Cudon.

3aBUCUMOCTH BBITAIKUBAIOINIEH CUITBI OT 00bEMa MOTPYKEHHOM B KHIKOCTh YaCTH TeJia
Y TJTIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VcinoBue muiaBaHUs TEN: IUIABaHWE WM TMOTPYKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIIEHUS TIJIOTHOCTEHN TeJa U )KUJIKOCTH.

JlaGopaTopHbie padoThl M ONBITHI.



HccnenoBanre 3aBUCUMOCTH BeEca Tella B BOJAE OT 00bEMA MOrPYKEHHOM B JKHJIKOCTb
4acTH TeJa.

OrnpeneneHre BBITAIKUABAIOLIEH CHIIBI, JCHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
KHUJKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBL, IEHCTBYIOLIEH HA TEJIO B KUIKOCTH,
OT MAaccsl Tea.

OMnBbIThI, TEMOHCTPUPYIOIIME 3aBUCHMOCTh BBITAJIKHWBAIOIIECH CHUJIBI, JECHCTBYIOIIEH Ha
TEJO B >KUJKOCTH, OT 00bEMa MOTrpYKEHHOW B KMUIKOCTh YacTH Tejda U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeoMeTpa WM KOHCTPYUMPOBAHUE JIOAKH W ONpENENICHHE €€
Irpy30I10ABEMHOCTH.

Pabora u MOLIHOCTH. DHEPruUs.

Mexanuueckass paboTa [JJIsl CHJI, HAIpPaBICHHBIX BJAOJb JIMHUUA [EPEMEIICHHUS.
MoOnHOCTS.

[IpocTbie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJIMCIACT, HAKJIOHHAS IJIOCKOCTb,
HOXKHUYHBI MexaHu3M. MomeHT cuibl. PaBHoBecue peiuara. I[IpaBuiio MOMEHTOB.
[IpumeneHue mpaBuiia paBHOBECHs pbluara K OJOKy. «3o0j0Toe mpaBuiio» Mexanuku. KI1JI
POCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBbI B OBITY, TEXHUKE, )KUBBIX OpraHu3Max.

Mexannueckass sHeprus. KuHeTtnueckass W moTeHUualbHas SHeprud. [IpeBpaimienue
OJTHOTO BUJ]a MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUS U MPEBPAILCHHS SHEPTUU
B MEXaHHUKE.

JlemoHCTpanum.

IIpuMepsl IPOCTHIX MEXaHU3MOB.

JlaGopatopHbIe pabOThI U OTIBITHI.

HccnenoBanue yciaoBU paBHOBECHUS phlUara.

N3mepenne KII/] HaKITIOHHOM IIOCKOCTH.

W3yueHune npaBuia peluara Jisi IOABMXKHOTO M HETIOABH>KHOTO OJIOKOB.

Omnpenenennie KIIJ[ moaBrXHOTO M HEMOABUKHOTO OJI0Ka.

Omnpenenenue padOThI CHIIBI YIIPYTOCTU IPU NOABEME IPY30B ITPH MOMOIIH MOABHKHOTO
0JI0Ka.

N3ydyeHne 3aKkOHA COXpaHEHUsI MEXaHUYECKOW SHEPTUU.

Conep:xanue o0yueHusi B 8 kiiacce

TemioBble sABJICHHUA.

OCHOBHBIE TIOJOKEHUS MOJEKYISIPHO-KMHETHUYECKOW TEOPUM CTPOEHUS BEILECTBA.
Macca u pazMepbl aTOMOB U MOJEKYA. ONbITHI, TOATBEPKIAOIIME OCHOBHBIE TMOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopnenu TBEPIOTO, KUAKOTO U Ira3000pa3HOro COCTOSHUN BemecTBa. Kpucramiueckue
u aMmopdubie Tena. ['padeH — HOBBIM MaTepwas i HOBBIX TexXHoOJIOrwi. TexHojoruu
MOJIyYE€HHSI UCKYCCTBEHHBIX aiMa30oB. OObsCHEHHE CBOMCTB ra3oB, )KUAKOCTEH U TBEPABIX TEIN
Ha OCHOBE MOJIOKEHU MOJIEKYJIIPHO-KMHETUYECKON Teopuu. [IoBepXHOCTHOE HaTsSKEHUE,
CMa4yMBaHUE, KalWUISpHbIE SIBJICHUSA. TEIUIOBOE pacUIMpPEHHE W CKaTue. 3aBUCUMOCThb
JaBJIEHMS Ta3a OT 00bEMA, TEMIIEpaTypBhl.

Temneparypa. CBsA3b TeMmepaTypbl CO CpeAHEW KUHETUYECKOM IHEPrueu TEeraoBOro
JBUKEHUS YacTull. TemiiepaTypHbI€ IIKaJIbI.



Buytpennsisi sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEPruM: TeIonepenadya u
coBepIleHrue paboThl. Bupl Teruonepenayu: TEMIONPOBOJHOCTb, KOHBEKIINS, U3TyUCHHE.
Bunsl Teronepenayu B npupojie U TexHuke. HeoOpaTuMocTh TEMIOBBIX MPOIIECCOB.

KonnuectBo Temnotel. Y nenbHas TEIJIOEMKOCTb BelleCcTBa. TermIooOMEH U TEIIOBOE
paBHOBecue. 3akoH HeroToHa-Puxmana. Y paBHeHHE TeIJIOBOro 0anaHca.

[InaBneHue U OTBEPAEBAHUE KPUCTALIMYECKUX BEIIECTB. Y IeJIbHAS TEINJI0TA ILUIABJICHHUS.
[TapooOpazoBanue u  koHjaeHcanusa. Mcnapenue. Kunenue. VYaenbHas  TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYphl KHUIEHUS OT aTMOC(HEPHOTrO J1aBIICHUS.
HacelleHHb1i 1 HEHACHIIEHHBIN TTap. BiaxxHOCTH Bo3ayXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHMUSL.

[Tpunaruner pabotel TeruoBbix nasurateneit. KIIJ TemmoBoro nsuratens. TermoBbie
JBUTATEIIN U 3AIIUTA OKPYXKAKOIIEH cpenbl. TeroBbIe TOTEPHU B TEMIIOCETSX.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUM B MEXAHUYECKUX U TEIIOBBIX MPOIECCaX.

JdeMoHCcTpanuu.

Hab6mtoienre 6poyHOBCKOTO IBUKEHUS.

Habmonenne nuddys3un.

HaGmonenre sBI€HHI MOBEPXHOCTHOIO HATSKEHHUS, CMAUMBAHUS W KaWUISIPHBIX
SIBJICHUM.

HabntoieHre TemioBoro paciiupeHust Tell.

W3MeHeHue naBiieHus raza npu M3MEHEHUH 00bEMa U HArpeBaHUU WM OXJIAKICHUH.

[IpaBuna u3mMepeHus: TeMnepaTyphl.

Buasl Terionepenayu.

OxJaxkIeHHe MPU COBEPIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHUH paOOThl BHEITHUMH CHUJIAMU.

CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

Habmonenue kureHus.

Habto1eHre nocTossHCTBA TeMITEPaTypPhl P TIABJICHHUH.

Mopaenu TEIJIOBBIX JABUTaTEIICH.

JlabopaTropHbie padoThI U ONBITHI.

OnpIThl IO OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSIKEHUS.

OMnbITHI TO BBIPAIIMBAHHUIO KPUCTAIIOB IOBAPEHHOM COJIM UJTK caxapa.

N3mepenue temmnepaTypbl IpU TMOMOIIA KUIAKOCTHOIO TEPMOMETpPAa W JaT4yMKa
TEMIIEPATYPHI.

OnbIThl O HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEN U TBEPBIX TEII.

OmnpeneneHue AaBjieHUs BO3AyXa B OAJIJIOHE LITTPUIIA.

HccnegoBaHue 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro 00bEMa U TeMIepaTyphl.

[IpoBepka THUIOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIlepaTyphl.

Hab6mtonenre n3MeHeHuss BHYTPEHHEW SHEPruu Tejla B pe3yJbTare TeIvionepeaadyu u
paboTHI BHEIIHUX CHUJL.

HccnenoBanue sBiIeHHS TETIOOOMEHA MTPU CMEIIMBAHUU XOJIOHON U TOpsueid BOIBI.

Omnpezenenne KoJIMUeCcTBa TeIUIOThI, TOJIYYEHHOTO BOOW IIPU TETNIOOOMEHE ¢ HarpeThIM
METAJUTMYECKUM IIUIUHIPOM.

Ornpenenenrie MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HbtoTOHAa-PrxmaHna).

Onpenenenne yaebHONU TEIUNIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCnapeHusl.



OnpeneneHre OTHOCUTENBHON BJIAKHOCTH BO3/1yXa.

Omnpenenenue yneabHOM TEIUIOTHI IUIABIEHUS JIb/IA.

DJIeKTpUYECKHE U MATHUTHbIE SIBJICHUS.

Onektpuszanys Teil. JIBa pola aNeKTpUYECKUX 3apsaoB. B3auMoaencTerue 3apsoKeHHbBIX
Ten. 3akoH Kynona.

Onexrpudeckoe nose. Hanpssk€HHOCTB anekTpuyeckoro nois. [IpuHnun cynepno3unun
ANEKTPUUECKUX TOoJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaioB. DIIEMEHTapHbIA 3JeKTpudeckuil 3apsa. CtpoeHue
atoMa. [IpOBOJTHHUKY, TUAJIEKTPUKH U MOIYIPOBOJIHUKN. 3aKOH COXPAHEHHMS JIEKTPUYECKOTO
3apsja.

DNEeKTpUYECKUI TOK. YCJIOBHS CYILIECTBOBAaHHUS JJIEKTPUUECKOro TOKA. VCTOUHMKH
MOCTOSIHHOTO TOKA. J[eMCTBUS 3JEKTPUUECKOro TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B METAJUIAX, KUJKOCTSIX U ras3ax.

Onextpuueckass uenb. Cuima ToOka. OJIEKTPUYECKOE HANpsOKEHHE. AMIIEpMETp U
BOJIbTMETP B LENM IOCTOSHHOrO TOKa. CONpOTUBIEHHE TPOBOJAHUKA. Y IEIbHOE
CONpPOTUBIICHHE BemecTBa. 3akoH Oma mia ywyactka uenu. [locnenoBarenbHoe U
napajuielibHOe COEAUHEHUE MPOBOAHUKOB. DieKTpoABmxKymiasa cuia (nanee — 9J1C) B uenu
MOCTOSIHHOTO ToKa. 3akoH Owma st monHoi 1enu. [IpaBuna Kupxroda. Pacuér mpocThix
BJIEKTPUYECKUX 1ernel. HenmHeHbIe SJ1IEMEHTHI.

PabGora u MomHOCTb 3eKTpudeckoro Toka. 3axoH Jlxoyms-Jlenna. Dnekrpuueckue
LENH U MOTPEOUTENH IIEKTPUUECKOM aHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuThl. B3anMoaelcTBUE TMOCTOSHHBIX MArHUTOB. MAarHUTHOE MOJIE.
MarsuTtHOE 1oJjie 3eMJIM U €ro 3HadeHue JUIs KU3HU Ha 3emite. OnbIT Opcerena. MarHutHoe
noJjie 3JIeKTpuyeckoro Toka. Omblr AmMmnepa. IIprMeHeHHE 3J€KTPOMArHUTOB B TEXHUKE.
JlelicTBUE MarHMTHOrO MOJII HA MPOBOAHUK C TOKkOoM. Cuia AmMmepa W OmnpeaelieHue €€
HAIpPaBJICHUs. DJIEKTPOABUTATENb IOCTOSIHHOIO TOKa. Vcronbp30BaHue 3€KTpoABUraTeneil B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Oneitel @apaznes. SBrneHune snekrpomMarHuTHOM uWHAYKUMH. IlpaBuno Jlenna.
OnextporeHeparop. CrmocoObl TOMYUEHHS AJIEKTPUUECKOW SHEPTUH. DJICKTPOCTAHIIMU Ha
BO300HOBJISIEMbIX UCTOYHUKAX YHEPTUHU. DKOJIOTMUECKHE TPOOIEMbl SHEPreTUKH. TOIIMBHBIE
AJIEMEHTBI U 3JEKTPOMOOUIIH.

JlemoHCTpaUM.

DJIeKTpu3anus Tel.

JIBa poza 3JIEKTpUUYECKUX 3apsAIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.

Y CTpOUCTBO U AEUCTBHE DJIEKTPOCKOIIA.

DIIEeKTpOoCTaTUYECKask NHIYKIIHS.

3aKOH COXpaHEHHMsI JIEKTPUUECKUX 3aPsI/I0B.

MopnenupoBaHue CHJIOBBIX JMHUN 3JIEKTPUYECKOrO IMOJSI ¢ MOMOIIBIO OYMa)KHBIX
CYJITAaHOB.

[IpOBOJHUKH U TUIIEKTPUKHU.

HcTouyHMKHM TOCTOSTHHOTO TOKA.

JIeCTBUS DIEKTPUUECKOTO TOKA.

DJIEKTPUUECKUN TOK B )KUIKOCTH.

I"a30BbIi pa3ps.

N3mepeHue cuibl TOKa aMIIepMeTpOM.

N3MmepeHune dIeKTpUYECKOro HaPsIKEHNS BOJIbTMETPOM.

Peocrar u MarazuH cOonpOTHUBIICHHUM.



B3anmopencTBue moCTOSTHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3AEICHUS MOJIFOCOB MAarHUTA.

MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnsIT Opcrena.

MarHuTtHoe 1ojie Toka. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO IOJIS1 HA IPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

OnbiThl Dapajes.

DJeKTpOoreHepaTop MOCTOSHHOTO TOKA.

JlabopaTropHbie pad0ThI U ONBITHI.

OnbITHl IO HAOIOIEHUIO YJICKTPU3AIIUN TEJ MPU COMPUKOCHOBEHUH M MHIYKITUCH.

HccnenoBanue neMCcTBUS 3JIEKTPUUYECKOTO MOJSl HA TPOBOJAHUKHU U IUAJICKTPUKHU.

COopKa ¥ UCTIBITAHKUE DJICKTPUUECKOH 11eTTH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA, NPOTEKAOIIETO YEpe3 pe3ucTrop, OT
HaIIPSKEHUS HA PE3UCTOPE U COMPOTUBIICHHS PE3UCTOPA.

OnbITel,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  DJIEKTPUUECKOIO  CONPOTHBIICHHS
MPOBOJAHUKA OT €r0 JJIMHBI, IIOMIAAHU MTOIEPEYHOr0 CEYEHUS U MaTepraa.

Ornpenenenue yaeIbHOro COMPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBuIIa CIOKEHHS HAMPSYKEHUN TIPU MTOCIEA0BATEIIEHOM COCAUHEHUU JABYX
PE3UCTOPOB.

IIpoBepka npaBuia Juisl CUJIbI TOKA IIPH MAPAIIIEIbHOM COCAUHEHUN PE3UCTOPOB.

Onpenenenne D/IC 1 BHYTPEHHETO CONTPOTUBIIEHUS] UCTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BbinoaHEHUs 3akoHa OMa 11l TOJIHOM LETIH.

N3ydeHne BOJBTAMIIEPHBIX  XAPAKTEPUCTUK  HEJIUHEWHBIX JJIEMEHTOB  (JIaMIIbI
HaKaJMBaHUS WU TOJYIPOBOIHUKOBOTO JUOJIA).

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UYILETO YEPE3 PE3UCTOP.

OnpeneneHre MOUTHOCTH JIEKTPUUECKOTO TOKA, BBIJICIISIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanre MarHuTHOTO B3aMMOJICCTBUS MOCTOSIHHBIX MarHUTOB.

W3ydeHne MarHuTHOrO TOJII TMOCTOSHHBIX MArHUTOB TMpPU HUX OOBEIUHEHUU U
pa3eeHUN.

HccnenoBaHue IEUCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBHS KATYIIKA C TOKOM U
MarHuTa OT CUJIbI U HAITPAaBJIEHUS TOKA B KaTYILIKE U OT HAIN4YUS (OTCYTCTBUS) CEPACUHUKA B
KaTyIIKE.

N3ydenue eicTBUSI MArHUTHOTO MOJI HA MPOBOAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATEIS.

N3mepenue KIIJI 351eKTpoaBUraTelIbHOW YCTaHOBKHU.

OneITBl MO MCCIEAOBAHUIO SIBJICHHUS SJEKTPOMArHUTHOW WHIAYKIWH: HCCIIEIOBAHUE
W3MEHEHUH 3HAUYEHUS U HAIIPABIICHUS HHAYKIIMOHHOTO TOKA.

Conep:xanue o0yueHus B 9 kiiacce

MexannuecKue sIBJICHHUSA.



Mexannueckoe aBrxeHue. MarepraiibHas Touka. CriocoObl ONMMCaHUsI MEXaHUYECKOTO
JBYOKCHUS: TAOMUYHBIN, Tpaduueckuii, ananutuyeckuid. Cucrema orcuéra. OTHOCUTEIHHOCTD
MEXaHUYECKOTO IBUKEHUS.

BekTopHbIE BEIWYMHBI, ONEpalid C BEKTOPAMH, IPOEKIMU BeKTOopa. Paamyc-BekTop
MaTepuaibHON TOUYKHM, IIEpEMEIIEHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSAMOJIMHENHOE
nerxenue. HepaBHoMepHOe npsMonuHeiHoe ABrkeHne. CpeqHsas U MTHOBEHHAs! CKOPOCTh
TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOycKOpeHHOE MPSIMOJIMHEMHOE IBM)KEHHE. Y CKOpEHHE CBOOOJHOIO
nageHus. Oneitsl I anunes.

I'paduueckass wuHTEpHpeTalvsi YCKOPEHUs, CKOPOCTH, MPOMAEHHOIO TMyTH U
IIEPEMEILECHUS I IPSIMOJIMHENHOTO ABUKEHHSL.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrxeHHE 110 OKPYKHOCTHU. JIMHENHAs: CKOPOCTh, YIJIOBask CKOPOCTh, IEPUOJ U YaCTOTA
oOpallleHHs] NIPY PAaBHOMEPHOM JIBXKEHHHM IO OKPYXHOCTH. CKOpOCTb W YCKOPEHHE IpHU
JBUKEHUH IO OKPY>KHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAS CHJIA.

IlepBbiit 3akoH HeroTtona. Bropoii 3akon Herotona. Tpernit 3akon Herorona. [IpuHnnn
CYNEPIIO3ULUN CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: Cujia TPEHUSI CKOJIbXKEHUS, CUJIa TPEHUS
MoKos, pyrue Buasl Tpenus. KoaduiueHt tperus.

JIBY>KEeHUE Tel M0 OKPYKHOCTH MO JEUCTBUEM HECKOJIBKUX CHUIL

3akoH bepHynnm m mogbEmHas cwia Kpbula. COBPEMEHHBIE JIETATENbHBIE anIaparsl,
CyJa Ha TOJBOJIHBIX KpPBUIbSX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWJIISIX. [IBHKEeHME Mmoe3/1a
HAa MarHUTHOM TTOJYIIIKE.

Cuia TsSKECTH W 3aKOH BCEMHUPHOIO TATOTEHUsA. [[BH>KEHME TEn  BOKpPYT
IPaBUTAIIMOHHOTO LieHTpa (B ToM uucie muaHer Bokpyr Comnia). IlepBas kocMmuueckas
CKOpOCTb. HeBeCOMOCTh U meperpysKu.

PaBHOBecue marepualibHOM TOYKHU. AOCOIMIOTHO TBEpAOE Teso. PaBHOBecue TBEPAOTO
TeJa ¢ 3aKPEIUIEHHOM OChIO BpaleHuss. MomeHT cuibl. LIeHTp TsxecTu.

Nmnynec Ttena. M3Menenwe wumnynbca. Mmnynbc cuibl. YHpyroe M HEYNpPyroe
B3aMMOJICICTBHE. 3aKOHBI N3MEHEHHS U COXPAHEHHUS UMITYJIbCa. PEaKTUBHOE BUKECHUE.

Mexanundeckasi pabota ¥ MOIIHOCTh. Pabota cun TskectH, ynpyroctd, TpeHust. CBs3b
sHepruu U pabothl. [loTeHuManbHas HEPrus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHas »Heprus cxatol nOpyxkuHbl. KuHetmueckas »sHeprus. Teopema o
KMHETUYECKOW dHEPruy. 3aKOH U3MEHEHUS U COXPAaHEHUSI MEXaHUYECKOM IHEPTUU.

JdeMoHCcTpanuu.

Habmronenre MeXaHn4ecKoro JBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHME MYTEN W TPACKTOPUM NBUKEHUS OJHOTO M TOrO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS NPSAMOJIIMHEUHOTO IBUKEHUS.

HccnenoBanne NprU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue nBukeHus Tena no OKpyKHOCTH.

Habmronenre MexaHMYeCKUX SIBJICHUH, MPOUCXOASIINX B cUCTeMe oTcuéTa «Tenexkay
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIBHO KaOMHeTa (PU3MKH.

HaOmionenne paBHOBecus Teln, CBOOOAHOIO TMaJeHUs, KojeOaHHs MasTHHKA B
MHEPUHUAJIBHBIX CUCTEMAX KaK MOATBEPKACHUE ITPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TEJIa OT €r0 MacChl U JEHCTBYIOIIEH HA HETO CUJIBI.



Habmronenrie paBeHCTBa CUJl IPU B3aUMOJAECHCTBUY TEIL.

M3Mmenenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenava umItynbca Ipy B3aUMOJIECHCTBUU TEIL

[IpeoOpa3zoBaHusl SHEPTUU MIPU B3aUMOJICUCTBHH TEJI.

CoxpaHeHure UMITyIIbca MPH a0COTIOTHO HEYIIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHue uMIysbca MpU YIPYroM B3auMOJEHCTBHM.

HaGmronenrie peakTUBHOTO JIBUKEHHS.

CoxpaHeHure SHepruu nMpu CBOOOHOM IMaICHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUH Tella MO ACHCTBUEM NP YKUHBIL.

JlabopaTropHbie pad0ThI U ONBITHI.

KoHcTpynpoBaHue TpakTa [Jsi pa3roHa W JalbHEHMIIEro PaBHOMEPHOTO ABUYKEHHS
IapuKa Uiu TEIEKKH.

OmnpeneneHne cpeaHe CKOPOCTH CKOJIbXKEHUS OpycKa WM JBMXKCHHS LIapUKa I10
HAKJIOHHOM TIOCKOCTH.

OnpeneneHne yCKOpEHHs Tela NpPU PAaBHOYCKOPEHHOM JBHUXKEHUU MO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TTyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBIKEHUM 0e€3
Ha4yaJabHOU CKOPOCTH.

[IpoBepka rUmoTE3bl: €CAM IPH PABHOYCKOPEHHOM JIBHXKEHHH 0€3 Ha4aJIbHOM CKOPOCTH
IIyTHU OTHOCSTCS KaK Psifi HEUETHBIX YHUCEN, TO BPEMEHA OJINHAKOBBI.

HccnenoBanue NBUXKEHUS Teja, OPOLIEHHOT O TIOJT YTIIOM K TOPU30HTY.

HccnenoBanne 3aBUCHMOCTH CHWJIBI TPEHMS CKOJBXEHHS OT CHJIBI HOPMAJIBHOTO
JABJICHUS.

Omnpenenenune K03PGUIUEHTA TPEHUS CKOJIBKCHUSI.

Onpenenenue KECTKOCTH MPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT CTEIICHU
nedhopMaluy Mpy>KUHBbI.

Omnpenenenrie pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBHKEHUU Tejla TI0
TOPU30HTAJIBHON ITOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YOPYrOCTH MpPH TMOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJIBM>KHOTO U MOABUKHOTO OJIOKOB.

Mexanuveckue KoJe0aHUS U BOJIHBI.

KonebarensHoe nBukenre. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: EPUOJ], YacTOTa,
amumtyaa. [apMonmyeckue kosjeOanus. 3aTryxarolue KoneOaHus. BblHyXIIeHHbIE
Kosnebanus. Pezonanc.

MaremaTU4eCcKuii W TOPYKUHHBIM  MasATHUKU. [IpeBpaineHne »HHEpruum  Impu
KOJIe0aTeIbHOM JIBH)KECHUU.

Mexannueckue BoaHbI. [IpogosbHbIe U mTonepedHbie BOJIHBI. CBOMCTBA MEXAHUYECKHUX
BOJIH: MHTepdepeHuuss u nudpakius. JlmMHa BOJIHBI U CKOPOCTh €€ pachpOCTpaHEHHUS.
MexaHn4uecKue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. PacmpocTpaneHne u OTpaxeHHE 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA TOHA.
Pesonanc B akyctuke. UuHdpa3zByk u yabTpasByk. Hcmonb3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSIX.

JlemoHCcTpanuMm.

HaOmonenmne konebanuii Tes o AMCTBUEM CUITBI TSDKECTH M CHJIBI YIIPYTOCTH.

HaGmonenue konebaHuil rpy3a Ha HUTU U Ha TIPY>KHUHE.

HaGronenrie BIHYXICHHBIX KOJIEOAHUN 1 PE30HAHCA.



Pacnipoctpanenue npoJoJIbHbIX U MONEPEYHBIX BOJH (HA MOJENH ).

HaOmonenune narepdepeniinu u Aupakiivy BOJIH Ha TOBEPXHOCTU BOJIBI.

HaGmonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKyCTHYECKHM PE3OHAHC.

JlabGopaTopHbie padoThI U ONBITHI.

OmnpeneneHne 4acTOThI U NMEepUoJia KojaeOaHuii MaTeMaTHUYeCKOro MasiTHUKA.

OnpeneneHne 4acToThl U MEepUoia KOJeOaHU NPYy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeprUoia Koyie0aHui Ipy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUOAa KOJeOaHUN MPYKUHHOT'O MasTHUKA OT MAacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH MEpHOJA KOJICOaHWM Tpy3a, MOABEIICHHOTO K JICHTE, OT
MAaccChl rpy3a.

OMBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh TIeproia KoJeOaHu MPy>KMHHOTO MasTHUKA
OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOAHOTO MaICHU.

DJIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMAar HUTHbIE BOJIHbI.

DIEKTPOMAarHuTHOE MoJj€. DIEKTPOMArHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosiH. [llkanma 31E€KTpOMAarHUTHBIX BOJH. VCHOJB30BaHHE 3JIEKTPOMArHUTHBIX BOJIH IS
coTtoBOM cBA3U. Pagmonokamus. Kocmuyeckas cBA3b.

OnekTpoMarHuTHas mnpupoja cBeta. CKoOpocTh cBeTa. BoNHOBBIE CBOICTBa CBETa:
uHTepPepeHus u nudpakius.

JlemoHCTpaumm.

CBolicTBa 3JIEKTPOMArHUTHHIX BOJIH.

WNuTepdepennus u nudpakius cBera.

JlabopaTropHbie padoThI M ONBITHI.

N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBI0 MOOMIILHOTO TenedoHa.

[IpoBenenue onbITOB 1O HAOIOIEHNIO HHTEphEPEHITNU U TudPaKIIUK CBETA.

CgeToBbI€ SIBJICHUS.

JlydaeBas Mozenb cBeTa U reoMerpuueckas ontuka. Mcrounuku csera. [Ipsmonunerinoe
pacnpoctpanenue ceera. 3armennst Connna u JIlynsl. Otpaxkenue cera. [lmockoe 3epkaio.
3akoH oTpaxkeHus cBeta. [locTpoenue nzo0paxkenuii, cQOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenne cBera. 3akoH ImpenomieHus cBera. llomHoe oTpaxeHue cBera.
Hcrnonp30BaHuE MONHOTO OTPAKEHUS B ONTUYECKUX CBETOBOIAX, ONTOBOJIOKOHHAS CBS3b.

JIunza, xon mydedt B ymH3e. Dopmyna ToHkoM nuH3BL IlocTpoeHune H300paKeHUH,
c(OpMUPOBAaHHBIX TOHKON JMH30M. OnTuueckas cucrema (oroamnmnapara, MUKPOCKONa U
Teneckormna. a3, kak onTuyeckas cucreMa. bam3opykocTs U JanbHO30PKOCTb.

Pasznoxxenne Oenoro ceera B crnekTp. OmbiTel HproToHa. CrokeHHE CHEKTPabHBIX
uBeToB. /lucnepcus cera.

JleMoHCcTpanuMm.

[IpssMONMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydyenne n3o0pakxeHuil B TUIOCKOM 3epKalie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBOJI.

Xon naydeit B cobuparomieil JuH3e.

XoJ JIydeu B pacCEeUBAIOIIEH JTMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTH3.



[Tpunuun neiictBust GoToarmapara, MUKPOCKOIA U TEIECKOIIA.

Mopens riasa.

Paznoxxenue 0eiaoro cBera B CIEKTP.

[Tonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LIBETOB.

JlabGopaTopHbie padoThI M ONBITHI.

HccnenoBanre 3aBUCMMOCTH yIUIa OTPAKEHUSL CBETOBOIO JIyda OT YIJIa MMaJCHUS.

N3ydeHue cBOMCTB N300paKEHUS B INIOCKOM 3€pKaJe.

HccnenoBanre 3aBUCHMOCTH yrila MPEJIOMIIEHHS OT YIJIa MaJeHUs CBETOBOIO Jiyda Ha
I'PaHULIE «BO3LYyX—CTEKJIIO».

[Tony4yenue n300pa’keHH1 C TOMOIIBIO COOMpArOLIEH JTUH3HI.

OmnpeneneHue GOKYCHOTO PaCCTOSHUS U ONTUYECKOM CUITbI COOMPAIOILIEH JIMH3HI.

OnbITHI IO Pa3I0KEHUIO OEJIOro CBETa B CIEKTP.

OnpIThl MO BOCHPUSATHIO 1[BETa NPEIMETOB MpU MX HAOJIOJAEHMHM 4Yepe3 IBETOBbIE
(UIBTPBHL.

KBaHTOBBIC SIBJICHUS.

OmneiThl Pezepdopna u nanerapuas monaens aroma. Mogens atroma bopa. Ucnyckanue
Y TIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTE. Anbda-, 6eta- U ramma-usnyudeHus. CTpoeHHE aTOMHOTO siipa.
Hyknonnass momens atomHoro sapa. M3orombl. PagmoaxktuBHble mnpeBpamenus. [lepuon
IIOJIypacIiajia aTOMHBIX saep. [lelcTBue paauoakTUBHBIX U3JIyYEHHM HA KUBBIC OPraHU3MBI.
3amunra OT paguOAKTUBHOTO U3JIY4EHHUS.

SnepHble peaknn. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 U MACCOBOT'O YHCEIL. DHEPTHS CBI3H
aToMHBIX saep. CBsa3p Macchl M 3Hepruu. Peakuny cuHTe3a u aeneHus saep. VcTouHuMKM
sHeprun ConHua u 3BE3A. SlpepHas sHepreTuka. OKOJIOTMYECKUE MpPOOJIEMBl sIEpHON
DHEPIreTUKH.

JlemoHCcTpanuMm.

CrHeKTpbl U31y4EHUs U MOTJIOIEHUS.

CreKTpbl pa3IMYHbIX Fa30B.

CnekTp Bomopoa.

HaGmonenue TpekoB B kamepe BusbcoHa.

Pabota cu€runka HOHU3UPYIOIIUX U3TyICHUH.

Perucrpauus uznydeHust IpUpOAHBIX MUHEPATIOB U IPOAYKTOB.

JlabopaTopHbie padoThI U ONBITHI.

HaGmroeHue CIUIOmHbIX U TUHEHYATHIX CIIEKTPOB U3TyYEHUS.

HccnenoBanue TPEKOB: HM3MEPEHHE SHEPrUM YacTHUIBl IO TOPMO3HOMY IyTH (1O
dboTorpadusim).

W3mepenne paanoakTUBHOTO (poHa.

IHoBTOpHUTE1LHO-00001AXOLIIMIT MOXYJIb.

[ToBTOpHUTENHHO-0000IIAIOMI  MOAYAb MpEJHAa3HAYeH I CUCTeMaTH3alluu |
000011IeHN TPEIMETHOIO COJEP)KaHUS W OIbITa JEATEIbHOCTH, MNPUOOPETEHHOrO MpHU
M3Y4YEHUH BCETo Kypca (PU3HKHU YIIyOJIEHHOT O YPOBHSI, @ TAKXKE /IS IOJTOTOBKH K OCHOBHOM Y
roCyJapCTBEHHOMY 9K3aMeHY 0 (pu3MKe.

B mponecce u3ydeHusT NAHHOTO MOAYJS PEATM3YIOTCA W IOJNYy4YaroT AaJbHEHIIee
pa3BuTHE  yuyeOHbIE JEWCTBUS, OOECIEUMBAIOIIUE  JOCTHKEHHE MPEIMETHBIX U
METanpeAMETHBIX ~ pe3yJbTaToB  0OydeHus, (OPMUPOBAHUE  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH: OOBSICHEHHME W ONUCAaHUE SBJICHUI HAa OCHOBE NPUMEHEHUS (U3MUECKUX



3HAaHUW, WCCIIEOBATEIbCKUE JCHCTBUS (BBIABMKEHHE THUIIOTE3, IIOCTAaHOBKA LEIH H
MJTAHUPOBAHUE UCCIICOBAHUS, aHAIN3 IAHHBIX U MOJIYYE€HHE BBIBOJIOB).

[IpennoututenbHOM (QOpPMOIl OCBOCHMSI MOJYJS SIBISIETCS MPAKTHKYyM, IporpaMmma
KOTOPOTO BKJIIOUYAET:

peleHue 3a/1a4, OTHOCAIIMXCS K Pa3IMYHbIM pa3lielaM U TeMaMm Kypca (U3HMKHU, B TOM
qyCclie 33/1a4, UHTETPUPYIOLIUX COIEPKAHUE PA3HBIX Pa3JeioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U ONMBITOB (BKI0OYas padOThI U ONBITHI U3 TIEp €UHEN
K pa3ieinaM Kypca) B YCIOBHMSIX CaMOCTOSITENIbHOTO IJIAHUPOBAaHUS IPOBEIEHUS
UCCIIeIOBaHUsA, BbIOOpa U OOOCHOBAaHUS METOJa M3MEPEHUs BEIWYUH, COOpKHU
AKCIIEPUMEHTATbHON YCTaHOBKH;

BBINOJIHEHNE MPOOIEMHBIX 33JJaHUI PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3adaHus
M0 €CTEeCTBEHHO-HAYYHOW TPaAMOTHOCTH), B TOM UHCJIE 3aJaHUA C MEXKIPEAMETHBIM
COJZIEpKaHHUEM;

paboTy Haj TpPYNNOBBIMH WM WHIUBUAYAJIBHBIMH MPOEKTaMU, CBSI3aHHBIMU C
COJIep’KaHheM Kypca (PU3UKH.

N3ydeHune noBTOpUTEIHLHO-00001IA0IET0 MOAYJISl MOXKET 3aKaHYMBATHCA MTPOBEICHUEM
JTUATHOCTUYECKON paboThl 32 Kypc (pu3uku yriayOaEHHOTO YpOBHsI, BKIIIOUAIOIICH 3aTaHus
pPa3HOro YpPOBHS CIIOKHOCTU. Pe3ynbTaThl BBIMOJHEHUS AMATHOCTUYECKOM pabOThI MOTYT
MOKa3bIBaTh CTEMIEHb TOTOBHOCTH O0YYAIOIINXCS K OCHOBHOMY IOCY/IapCTBEHHOMY IK3aMEHY
no (Qu3uKe, a TaKKe CBHJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH.

Ilnannpyembie pe3yabTaThbl 0OCBOeHUsI Gu3NKH (Yr1y01¢HHBIN YPOBEHb) HA
YPOBHE OCHOBHOI0 0011ero 00pa3oBaHus

N3ydyenne ¢u3nku Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HaIpaBiICHO Ha
JOCTHXKEHUE JIMYHOCTHBIX, METAPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbrare uszydeHus (PuU3MKU Ha ypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs Yy
oOydaromierocst 6yayT cOpMUPOBaHbBI CIASAYIONINE TUIHOCTHBIE PE3yIbTAThI B YaCTH:
1) naTpuOTHYECKOrO BOCITUTAHUS:
NpOSIBJICHHE MHTEpeca K HCTOPUH M COBPEMEHHOMY COCTOSHHUIO POCCHUUCKOMN
(du3nyecKoil HayKu;
[IEHHOCTHOE OTHOIICHNE K JJOCTHKCHHSIM POCCUNCKHUX YIEHBIX -(DU3UKOB,
2) TPKIAAHCKOTO U JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHMS:
TOTOBHOCTh K aKTHBHOMY YyYaCTHIO B OOCYXICHHHM OOIICCTBEHHO 3HAYUMBIX U
ATUYECKHUX TIPOOJIEM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTIOCTIKEHUHN (QU3NKH,
OCO3HAHHE BAXKHOCTH MOPAJTLHO-3THUYECKUX MMPUHITUIIOB B ACATEIHHOCTHA YUEHOTO;
3) 3CTETUYCCKOT0 BOCIIMTAHMSL:
BOCHIPUSATHE ICTETUYECKUX KauecTB (PU3UYECKON HAYKH: €€ TapMOHUYHOTO MMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH,
4) EHHOCTH HAyYHOTO MTO3HAHUS:
OCO3HAHME IEHHOCTH (PU3NYECKON HAYKH KaK MOIHOTO HHCTPYMEHTA TO3HAHUSI MUDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaKHEUILIEH COCTABIIIIONIEN KYIbTYPBIL;
OpUEHTAIUsI B JCATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX TMPEACTABJICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;
pa3BUTHE HAYIHOH JIF0003HATEILHOCTH, HUHTEPECa K NCCIIE0BATEIbCKON ACSITETLHOCTH;
5) dbopmupoBaHHUs KyJIbTYPbI 3M0POBbs U AMOI[MOHAILHOIO OJIArOMOTyYHs:



OCO3HAHUE LIEHHOCTU Oe30macHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXXHOCTH NpaBWI O€30MIaCHOTO IIOBEJEHUS Ha TpPaHCIOpTE, Ha Joporax, ¢
AIEKTPUUECKUM U TETUIOBBIM 000OpPY/I0BAHUEM B JIOMAITHUX YCIOBUSX;

c(hOopMUPOBAaHHOCTH HAaBBIKA pedIEKCUH, TPU3HAHUE CBOETO MIpaBa Ha OITMOKY U TaKOro
Ke 1paBa y APyroro 4ejaoBeKa;

6) TPY/ZIOBOTO BOCIIUTAHMUSL:

AKTUBHOE yYaCTHE B PEUICHUH MPAKTUYECKHX 33/1a4 (B paMKaxX CeMbHU, 00pa30BaTeIbHOMI
OpraHu3allii, HAaCEJEHHOro MYHKTa, POAHOrO Kpasl)) TEXHOJOIMYECKOH M COLMaIbHOU
HaMpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIE U GU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTHUECKOMY N3YYCHHIO MPOPECCHii, CBI3aHHBIX C (PU3UKOIA;

7) 9KOJIOTHUECKOTO BOCITUTAHHS:

OpHEHTallMsl Ha TpUMEHEHUEe (M3MUYECKUX 3HAHWUW IUId pelIeHUs 3aJad B 00IacTu
OKpY’Kalollel Cpeibl, TUTAHWPOBAHUS MTOCTYITKOB M OIIEHKH WX BO3MOXKHBIX MTOCTECICTBHMA JIS
OKPYKaloller Cpebl;

OCO3HAHME II100ATBHOI0 XapaKkTepa IKOJIOTHUECKUX MPOOJIEM U MyTeH UX pelIeHUs;

8) amanTanuu K N3MEHSIOUIMMCS YCIOBHUSM COIIMATBHON M MPUPOTHON CPEJIbI:
noTpeOHOCTh BO B3aUMOJICHCTBUHM TPU BBINOJHEHUH HCCIEAOBAaHUN U MPOEKTOB
(bu3nuecKol HalpaBIeHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO AeSITEbHOCTD;

noTpeOHOCTH B (DOPMUPOBAHUN HOBBIX 3HAHUN, YMEHHH (POPMYIUPOBATH UJIEH, TOHATHUSA,
TUIOTE3bl 0 PU3NUECKUX OOBEKTAX U ABJICHUSIX;

OCO3HaHHE 1e(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH (DU3UKY;

IUTAaHUPOBAHUE CBOETO Pa3BUTHA B IPHOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUH;

CTpEMJICHUE aHaJM3UpOBaTh M BBIBIATH B3aUMOCBSI3M MPHUPOIbI, OOIIeCTBa MU
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKHUX 3HAHUM;

OLIEHKAa CBOMX JACUCTBHM € y4ETOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeny, BO3MOMKHBIX
r7100aIbHBIX MTOCIIEACTBUI.

B pesynbrare uzyuenus pusuku (yriryoJ€HHbBINA YPOBEHb) HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3oBaHus y oOyuaromierocss OyayT cOpMHUpPOBaHBI METANpPEIMETHBIE PE3YNbTaThl,
BKJTIOYAIOIINE TO3HABATEIbHBIC YHHUBEPCAIbHBIC yueOHBbIC NEWUCTBHS, KOMMYHUKATHBHBIC
YHUBEpPCAIbHbIE y4eOHBIEC IEHCTBUSA, PETYISITUBHBIE YHUBEPCAIbHbBIE YUeOHbIE IEUCTBUS.

OBnageHne yHUBEpCAIbHBIMU YU€OHBIMU ITO3HABATELHBIMU JICHCTBUSMU:

1) 6a30BbIC TIOTUUECKHE EHCTBUS:

BBISIBJISITh M XapaKTEpU30BaTh CYILECTBEHHbIE MpPU3HAKKM OOBEKTOB (SIBJICHUM),
KJIaCCU(PHUIIMPOBATH HX;

BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HAOIOICHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIIATD TIPUYMHHO-CJICICTBEHHBIC CBSI3M TPU U3YUYCHUU (PU3NYECKUX SBICHUN U
IpPOLIECCOB, MPOBOAMUTH BBIBOABI C HCIOJIB30BAHUEM JEIYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUECKUX BEIUYHUH;

CaMOCTOSITEJIbHO BBIOMPATh CIIOCOO pelieHus yueOHOW (pU3nUecKoi 3a1aun (CpaBHEHUE
HECKOJIbKUX BApUAHTOB PELLEHUs, BHIOOP Haubosee NoIX0AIIero ¢ y4ETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

2) 6a30BbIE HCCIIEOBATEIbCKUE JCHCTBUS:

UCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENLCKUNA HHCTPYMEHT MMO3HAHUS;

MIPOBOJIUTH MO CAMOCTOSTEIHFHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN (PU3NIECKUI
AKCIIEPUMEHT, HeOONIBIIIOE HCCIEA0BaHNE (PU3HIECKOTO SIBJICHUS;



OLIEHWBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALINIO, MOIYUYEHHYIO B XOJE
WCCJIEI0BAHUS MM SKCIIEPUMEHTA;

CaMOCTOSITEIbHO  (hopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI IO  pe3yJbTaTam
MIPOBEIEHHOT O HAOIIOACHUS, OIbITA, UCCIICAOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JaJIbHEHNIIIEE pa3BUTHE (PUBNYECKUX MPOLIECCOB, a TAKKE
BBIIBUTATh MPEATIONOKEHHS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

3) pabota ¢ uHhopmaIuei:

OPUMEHATH PA3JIMYHBIE METO/bl, MHCTPYMEHTbl W 3ampochl MpU IIOUCKE U OTOOpe
uHGOPMAIINY WK JAHHBIX C YIETOM MPEIOKEHHON YIeOHON (DU3NIECKON 3a1aun;

aHAJIM3MPOBATh, CHUCTEMATHU3WPOBATh M WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TAIHBIX
BUJIOB ¥ ()OPM TIPE/ICTABIICHNUS,

OLIEHWBATh HAJAEKHOCTh WH(GOPMAIIUHU MO KPUTEPHUSM, MPEATOKESHHBIM yIUTEIEM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSTENIHHO;

CaMOCTOATENIbHO BBHIOMPATh ONTUMANBHYIO (OPMY NpPEACTaBICHUS HHPOPMALUH U
WUTIOCTPUPOBATh PEIIaeMbI€ 3a/1a41 HECIOXKHBIMU CXEMaMHU, TUarpaMMaMu, HHOH rpadukon
U UX KOMOMHALIMSIMHU.

OBnaneHne yHUBEpCaIbHBIMU YICOHBIMA KOMMYHUKATUBHBIMU JCUCTBHUSIMU:

1) oGmienue:

B XO0Jl¢ OOCYXIEHHUs y4eOHOro MaTepuana, pe3ylbTaToB J1a0OpaTOpHBIX paboOT U
IIPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMW TEMbI M BBICKA3bIBaTh WJIEH,
HalleJICHHbIE Ha pelICHUE 3a7]aul U NOJIJIepKaHUe OOLLEHUS;

COIOCTAaBJIATh CBOM CYXIEHHUS C CYXACHHSIMU JIPYTMX YYAaCTHUKOB JIMAJIoOra,
OOHapYKMUBATh Pa3IMYUE U CXOJCTBO MO3ULUH;

BBIP@YKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

NyOJIMYHO  MPEACTABIATh  PE3YJIbTAThl  BBIMOJHEHHOTO  (PU3WYECKOro  OMbITa
(3KCIepuMeHTa, UCCIIEeIOBaHMsI, TPOEKTA).

2) coBMeCTHas JIeSITSIbHOCTh (COTPYAHUYECTBO):

MOHUMATh W MCTOI30BaTh MPEUMYIIIECTBA KOMAaHAHON U UHAUBUIYaTLHOU paboThl IpU
PEIICHNH KOHKPETHON (DU3UIECKON MPOOIeMBI;

NPUHUMATh LEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATh JEHUCTBUS 10 €€
JOCTHXKEHUIO: paclpeessTh poiiu, 00CYkKAaTh MPOLIECCHI U PE3YyJIbTAThl COBMECTHOU pabOThI,
000011aTh MHEHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOK) YacTh pabOThI, JIOCTUTas KauyeCTBEHHOI'O pe3yjbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C IPYTUMHU YJI€HAMU KOMAaH/IbI;

OLICHMBATh KaYECTBO CBOET0 BKJIaJa B OOLIMI IPOAYKT MO KPUTEPUAM, CAMOCTOSITEIbHO
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUSI.

OBnageHne yHUBEPCATbHBIMHU YU€OHBIMU PETYISATUBHBIMU JICHCTBUSMU:

1) camoopranu3zanus:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUSX, TPEOYIOMUX NIl pelIeHUs
(u3HYECKUX 3HAHUIA;

OPHUEHTUPOBATHCS B PA3IUYHBIX TOIXO0JAaX MPHHATHS PEIICHWH (WMHINBUIYAIbHOE,
NPUHSATHE PELICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYIINON);

CaMOCTOSITEJIbHO COCTAaBIISITh AJNTOPUTM pelleHHus] (U3MYECKOW 3aJauyd WM IUIaH
UCCIIEIOBaHUSA € Y4YETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATH MpeiaracMble BAPUAHTHI PEIICHU;

MPOBOAUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

2) caMOKOHTPOJIb (pedieKcrn):



JlaBaTh OLICHKY CUTYAIlUU U Mpeiararh 1miaH €€ U3MEHCHUS;

OOBSICHATH TMPUYUHBI TOCTYKCHHS (HEAOCTHKEHUS) PE3YIbTATOB JEATECIHHOCTH, 1aBaTh
OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHUBBI B ACATEIHLHOCTH (B TOM YHCJI€ B XOJ| BBHIIOJTHEHUS (PU3HUUYECKOTO
UCCJICIOBAHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3BMEHHUBIINXCS CUTYaIUH,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEJIU U YCIOBUSIM.

3) SMOIIMOHANILHBIN MHTEIJIEKT:

CTaBUThH Ce0s1 HA MECTO JIPYroro 4ejioBeKa B XOJ€ CIOopa WM JUCKYCCHU Ha HAYYHYIO
TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

4) mpuHATHE ce0s U APYTUX:

MpU3HABaTh CBOE MpPaBO Ha OMMOKY MpHU pelmeHud ¢GU3NYECKUX 3a7ad WId B
YTBEPXKJICHUSAX Ha HAYUYHBIC TEMbI U TAKOE K€ MPaBO JIPYroro.

[IpenmeTHBIE PEe3yIbTAThl OCBOCHUS MPOTPaMMBbI 0 (hu3uke (yriyOaEHHBINA YPOBEHB).

IIpeamMeTHbIe pe3yabTaThl OCBOECHHSI IPOrPaMMBbl 0 PU3MKe K KOHIY 00y4eHHUsI B
7 knacce:

[IpeamerHble  pe3ynabTaTbl HAa  YIJIyOJE€HHOM  YpPOBHE  JIOJDKHBI  OTpa)arhb
c(hOpPMUPOBAHHOCTH Yy 00YJaIOUIUXCSI YMEHUIN

WCIIOJIb30BaTh TOHATHS: (U3WYECKUE M XUMHUYECKHUE SBICHUS, HAOJIOICHHE,
OKCIIEPUMEHT, MOJIETb, THUIIOTE3a, CAWHHIBI (U3MUECKUX BEJIMYHMH, aTOM, MOJICKYJa,
arperatHbple COCTOSIHUSI BemiecTBa (TBEpPAOE, JKHUJIKOE, Ta3000pa3HOE), MEXaHHYECKOoe
JBU>KCHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, IPSMOJIUHEUHOE), TpaeKTOpus,
paBHOJEWCTBYIOMmAs  cuji, Jnaedopmarus  (ympyras, IUIacTHYEcKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYIbI;

paznuyath sBieHUs (Aud@y3usi, TEMIOBOE NBUKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPAaBHOMEPHOE JABUKEHUE, NHEPLIUSI, B3aUMOJECHCTBHE TEJ, PABHOBECUE TBEPBIX
TE€J C 3aKPEIUIEHHOW OChIO BpAILICHHUS, Mepelaya AaBJICHUsI TBEPAbIMU TEIAMHU, KUIKOCTSIMU
U Ta3zaMu, aTMoc(epHOe AaBJeHUE; IJIaBaHUE TeJl, TPEBpaIleHUs] MEXaHUYECKON YHEPTUH ) 110
OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIHMX JTaHHOE
duznueckoe sBJICHUE;

pacrno3HaBaTh MPOSBJICHUE U3YyYEHHBIX (PU3MUECKUX SBJICHUN B OKpYXKarollem Mupe (B
TOM 4uCiie GU3NIECKUE IBJICHUS B PUPOJIC: TPUMEPHI ABUKEHUS C PA3TMIHBIMUA CKOPOCTSIMU
B KUBOM M HEXHBOWU MPUPOAE, NEUCTBUE CUJ TSHKECTH, TPEHUS, YIPYrOCTH B MPUPOJIE U
TEXHUKE, BIMSAHUE aTMOC(PEPHOIO JAABICHHS HA KMBOW OpraHu3M, IJIaBaHUE pbIO, pblyaru B
TEJEC YeJIOBEKa), NMPHU OTOM IMEPEBOIUTH MPAKTUYECKYIO 3a1ady B Yy4EOHYIO, BBIICISATH
CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHK) (U3UUECKUX SABJICHU;

OIMHMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (PU3NUECKHUE SIBJICHUS, UCTIONB3Ys (pr3mdeckue
BENIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpEeMs, MYTh, CPEAHSIA CKOPOCTh, CHJa
YIPYTOCTH, CUJIA TSHKECTH, BEC TeJla, CUJjla TPEHUS, JaBJIeHUE TBEPAOTrO Tela, JaBJIeHUe CToI0a
KUJIKOCTH, BBITAJIKUBAIOIAs CUJIa, MEXaHUYeCKas paboTa, MOITHOCTh, IJIEYO CHUJIbI, MOMEHT
CUJIbI, KO3((UIIMEHT TMOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KMHETHYECKas W TMOTEHIHAIbHAS
DHEPrus), TPH OINUCAHWU TMPABWIBHO TPAKTOBATh (DUIUUYECKUN CMBICI HCIOJIb3yEeMbIX
BEJIMYUH, MX OOO3HAUYEHUS U €AUHUIBI (PU3MYECKUX BEJIMYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BETUUYMHY C APYTUMH BEIIMUUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA TeJI, PU3NUECKUE SABJICHUS U MPOILIECChI, UCTIONL3Ys MpaBUIa
CIOXeHUsI cuil (BIOJb OJNHOW mpsiMoi), 3akoH I'yka, 3akon Ilackansi, 3akoH Apxumena,



MpaBUJIO paBHOBecUs pblyara (OJIOKa), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMTUCHIBATH
€ro MaTeMaTU4eCKOE BbIPAXKECHHUE;

CTPOUTH MPOCThIE (PU3HUECKUE MOJEIN pealbHbIX OOBEKTOB, MPOLECCOB U SIBICHUIA,
BBIJICJISITh IIPU 3TOM CYLIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOICTBAa OOBEKTOB, IPOIECCOB,
ABJICHUI, MPUMEHTHh (PU3MUECKHE MOJEIU Al OOBSICHEHHS (PU3NYECKUX MPOIECCOB U
pelieHus yueOHbIX 3a/a4;

OOBSCHATH (PU3MUECKUE SIBICHUS, MPOLIECCHl U CBOIMCTBA TeJl, B TOM YHUCIIE B KOHTEKCTE
CUTYyallUi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U PeIIaTh KAYE€CTBEHHBIE 3a]]a4H, B TOM
Yyucie TpeOYIoINe YUCIEHHOTO OLICHUBAHUS XapaKTEPHBIX 3HAUECHUH (PU3MUECKUX BEIUYUH,
BBIOMPATh (HPU3MUECKYIO MOJIENb, BBISBISTh IPUUUHHO-CIICICTBEHHBIE CBSA3U U BHICTPAaUBaTh
JIOTUYECKYIO I[EMOYKY PacCyKIEHUN C HUCIONb30BAHUEM H3YyYEHHBIX CBOMCTB (PU3UUYECKHUX
ABJICHUMU, (PU3UYECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIN;

pemaTh pacy€THble 3a7auu (B 2—3 AeCTBUS) MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas (PU3MUECKYIO MOJEIb C HCIIOJIIb30BAHUEM 3aKOHOB M (OPMYJ, CBA3BIBAIOLINX
(u3nyecKkue BETUYMHBI, 3aIMCHIBATh KPATKOE YCIIOBUE M Pa3BEPHYTOE DPELICHHUE 3a]auH,
BBISBJIATH HEJIOCTAIOIIME MIIM U30BITOYHBIE TaHHBIE, 00OOCHOBBIBATH BHIOOP METO/A PEIICHHUS
3aJ]a4ui, UCMOJIb30BATh CIIPABOYHbIE JAHHBIE, IPOBOJUTH MATEMAaTUUYECKHUE ITPEOOPA30OBAHUS U
pacuéThl, OLIEHUBATh PEATMCTUYHOCTH MOTYYECHHOTO 3HAUYCHMS (PU3MUECKON BEIMYUHBI U
OTIPENENSITh Pa3MEPHOCTDh (PU3MUECKOI BEIMUMHBI, TOTYICHHON IIPU PELLICHUH 33/1a4H;

pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOXKHO PELIUTH P TOMOLIU (PU3NUECKUX METOOB,
U MpeuiaraTh OPUEHTUPOBOYHBINA CIIOCOO PEIIEHNs, B OITMCAHUU UCCIIEI0BAHMS PACIIO3HABATh
IPOBEPSIEMOE MPEANOTIOKEHHE (TUIOTE3Y), UHTEPIIPETUPOBATH MOITYUECHHBII pe3ynbTar;

IPOBOJUTH OMBITHI IO HAOIIOAECHUIO GU3NYECKUX SIBICHUN MU (PU3NYECKUX CBOWCTB TEJ
(muddy3usi, TemIoBoe pacIIMPEHHUE Ta30B, SABICHUE WHEPLUUU, U3MEHEHHE CKOPOCTH MpuU
B3aMMOJCHCTBUN TeJI, INEepeaada JIABJICHUS >KUAKOCTBIO M Ta30M, MNPOSBICHUE IEHCTBUS
aTMOC()EpHOrO  JaBJICHUS,  JIEHCTBUE  MPOCTHIX  MEXAaHU3MOB):  (OPMYIUPOBATH
OpearnosiokeHue (TUIoTe3y) O BO3MOMKHBIX pe3yibTaTax HaOMIOACHHM, CaMOCTOATENbHO
coOupaTh yCTaHOBKY M3 M30BITOYHOT'0 HaOOpa 000py0BaHus U (POPMYIMPOBATH BHIBOIBI;

MPOBOAUTH NPSIMbIE U KOCBEHHBbIE W3MEPEHHUS] (PU3NYECKUX BEIMYMH (PACcCTOSHHUE,
IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Tesa, Cuila, TEMIIEPaTypa, IIIOTHOCTh KUJIKOCTH U
TBEPAOrO TENa, CHJIA TPEHUS CKOJIBXEHMS, JABJICHHWE BO3/yXa, BBITAJIKMBAIOUIAs CHUIIA,
JEeMCTByIOIIasi Ha MOTPYXEHHOE B KUJIKOCTh TENO, KOX(P(PUUMEHT MOJE3HOrO ACUCTBUSA
IOPOCTBIX MEXaHU3MOB) C MCIOJb30BAaHUEM AaHAJIOrOBBIX M LHUQPOBBIX MPUOOPOB,
00OCHOBBIBaTh BBHIOOpP METOAA M3MEpeHHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIUTH
3HaYCHHUE U3MEPSEMON BEJIMUMHBI C IOMOILBIO YCPEAHEHMSI PE3YJIbTaTOB CEPUU U3MEPEHUH U
OLICHMBATh MOTPEIIHOCTh U3MEPEHUI;

MPOBOAUTH HECIOKHBIE IKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX
BEJIMYMH (3aBUCHUMOCTHU IIyTH PaBHOMEPHO JBMKYILETOCS TeJla OT BPEMEHH JBUKECHUS TENA,
CWJIBI TpPEHHSI CKOJBXKEHHS OT CHJIbI HOPMaJbHOIO JaBJICHMS, KayecTBa 0O0pabOTKH
MTOBEPXHOCTEHN TEl K HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAJH COIPUKOCHOBEHUS TEJI, CHIIBI
YIPYroCTU OT YIIMHEHUS MPYXUHbBI, BEITAJIKUBAIOLIEH CUITBI OT 00bEMA MOTPYKEHHOM YacTH
Tela U OT IUIOTHOCTHU XUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTU Teja, OT TJIyOWHBI, Ha
KOTOPYO MOTPYKEHO TEJNO, YCIOBUMN IIaBaHUs TeJl, YCIOBUN paBHOBECHS pbhlyara u OJIOKOB):
COBMECTHO C yuuTeaeM (popMyarpoBaTh 3a/1a4y U THIIOTE3Y UCCIIEAOBAHUS, CAMOCTOSATEIHHO
IUTAHUPOBATH UCCIEIOBAHUE, CAMOCTOATENILHO COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY C
WCIOJIb30BaHUEM HHCTPYKIIMH, MPEICTaBIATh IOJIyYE€HHbIE 3aBUCUMOCTH (PU3MUECKHUX



BEJIMYMH B BHUJE TaONUIl U TpapuKOB, OLIEHHWBATH MOTPEIIHOCTH, IPOBOIUTH BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BaHUS;

coOy0/1aTh TpaBWiIa TEXHUKHU O€30IacHOro Tpyaa mpu padbore ¢ J1abopaTopHBIM
000py10BaHUEM;

yKa3bplBaThb MPUHIUIBl JAEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoOMeTp, pblyar, MOJABUKHBIA U
HEIMOABM)XHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB C UCIIOIb30BAaHUEM UX ONMUCAaHUs (B TOM YHUCIIE: MOAIIUITHUKY,
YCTPOMCTBO BOJAOIPOBOJA, THAPABIMYECKUN TMpecc, CU(POH, MAHOMETP, BBICOTOMEp,
MOPIITHEBOM HACOC, apeoOMETp), MCMOJB3Yys 3HAHHWS O CBOWCTBAX (DM3MYECKUX SBICHUU U
HEoOX0uMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB TMpPH pPEUICHHH Yy4eOHO-
IIPAKTUYECKUX 3a/1a4;

OPUBOAUTH TpUMEpbl (HAXOAUTH MHPOPMALMIO O MpPUMEPAx) MPAKTUYECKOro
WCIONb30BaHUSI (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM JKM3HU Ui OOeCHedeHus
Oe3omacHOCTH IIpU OOpallleHuu ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOICTBAMM, COXPAHEHUS
3JI0pPOBbSI 1 COOJIFOICHHS] HOPM SKOJIOIMYECKOr0 MOBEICHUS B OKPYXKAIOLIEH Cpelie;

OCYLIECTBJISITH OTOOp HMCTOYHUKOB HMHPOpMAIMK (DU3HUECKOTO COJACpKaHUS B
WutepHere, camMoCTOATENBHO (GOPMYIUpPYys MOUCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIUXCS
3HAHMM M TYyTEM CpaBHEHUS paA3JIMYHBIX HWCTOYHHKOB BBIAEIATH MH(POPMALIUIO, KOTOpas
ABJISIETCS] MPOTUBOPEUYUBOM WIIM MOKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPU BBHINOJIHEHWN Y4€OHBIX 3aJJaHUN Hay4yHO-TIOMYJIAPHYIO JUTEPATypy
(¢u3nUecKoro coaep:KaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl cetu VHTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHusl MHPOPMALMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTyIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(POpMALUU (U3NYECKOTO COAEP)KaHUs, B TOM YHUCIE MyOJIUYHO MPOBOAUTH
KpaTKUe COOOIIEHUS O pe3yJbTaTaX IPOEKTOB WM YYEOHBIX HCCIEHOBAHUM, MPU 3TOM
IPaMOTHO MCIOJIb30BaTh W3y4YEHHbIN MOHATUMHBIN ammapar Kypca (U3MKH, COIPOBOXKAATH
BBICTYIUICHUE NTPE3ECHTALUEN;

IPU BBIIIOJIHEHUU Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacHpelenaTh 00s3aHHOCTU B
Ipylne B COOTBETCTBHM C ITOCTABICHHBIMH 3a1adyaMH, CIECIUTH 3a BBIIOJHEHHEM IUIAHA
NEHCTBUM, OLICHHBaTh COOCTBEHHBIM BKJIAJ B JACATEIBHOCTh TIPYNIbl, BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICUCTBHE, YUIUTHIBAsi MHEHUE OKPYKAIOIIUX.

IIpeamMeTHble pe3yabTaThl OCBOCHHSI IPOrpaMMBbl 0 PU3MKe K KOHIY 00y4eHHsI B
8 kiacce:

[IpenmeTHble  pe3ynbTaThl Ha  YIUIYOJEHHOM  YpOBHE  JOJDKHBI — OTpaXkaTb
c(OpPMUPOBAHHOCTH Yy 00YJaIOUTUXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca W pa3Mepbl MOJIEKYIN, TEIUIOBOE JIBHJKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSHUSI BEIECTBA, KpHUCTAUIMYECKWe U aMop(dHble Tena,
HACBIIIEHHBIA W HEHACHINICHHBIA TMap, CHocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu,
AJIEMEHTAPHBIN AIEKTPUYECKUN 3aps], IPOBOAHUKH, IIOIYIPOBOJHUKH, JUDJIEKTPUKH,
VCTOYHHUKHU MOCTOSSHHOI'O TOKA, 3JIEKTPUUYECKOE U MarHUTHOE IOJIsI, ONTHYECKAsl CUCTEMA) U
CUMBOJIMYECKHH S3bIK (PU3UKH MPU PELICHUU YU€OHBIX U TPAKTUYECKUX 3a7ay;



paznuyaTh SABJCHUS (TEIJIOBOE paclIupeHue (CxaTue), TEIIOBOE pPaBHOBECHE,
MTOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KATWJUISIPHBIC SBJICHUSI, UICTIAPEHUE, KOHAEHCAIIUSI,
IUTaBJIEHUE, KPUCTAJIM3allMs, KHUIIEHHE, CIOCOOBI Terulonepeaadyn (TEerIonpoOBOIHOCTD,
KOHBEKIIUS, U3TYYCHHUE), TEIUIOBbIE MOTEPHU, AJICKTPU3AIUS T, B3aUMOJCUCTBUE 3apsJIOB,
JICUCTBUSL DJIGKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE MAarHUTOB,
JIECTBUE MAarHUTHOTO TIOJIsI Ha MMPOBOJHUK C TOKOM) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKHUX SBJICHUN B OKpYXKaroieM Mupe (B
TOM 4uciie (U3NYECKUE SIBJICHHUS] B TIPUPOJIC: MOBEPXHOCTHBIE U KANWJUIIPHBIC SBIICHUS B
MpUpPOJE, KPUCTALUIBI B mpupoje, uznydenue ConHila, 3aMep3aHve BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHES, CHETa, AJICKTPUUECKHE SIBIICHUS B aTMocdepe,
AJEKTPUYECTBO >KMBBIX OPraHM3MOB, MArHUTHOE TMojie 3eMJid, JApedd TMOoICOB, pPOJb
MarHuTHOTO TIOJSl JJIsi KU3HU Ha 3emMiie, MOJSIPHOE CHUSHUE), TPU OTOM IEPEBOAUTH
MPAKTUYECKYIO 3aladyy B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NUECKUX SBICHUN;

OINKCHIBATh M3YYEHHBIE CBOMCTBA TEN M (PU3NYECKUE SBJICHUS, UCTONb3Ys (PU3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTMYECTBO TEIIOTHI, paboTa ras3a, yaeabHas
TEIVIOEMKOCTh ~ BEIIECTBA,  yJAelbHAas  TEIUIOTa  IUIaBJIEHUS,  yAeNbHas  TeIioTa
napooOpa3oBaHus, yAedbHas TEIJIOTa CropaHus TOIUIMBA, KOIPQPHUIIMEHT TMOJIE3HOrO
NEUCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHASA BIAKHOCTh BO3/yXa, DJICKTPUUECKUM 3apsl,
CWJIa TOKa, SJEKTPUYECKOE HampssKeHUe, CONMpOoTUBJIeHuE mpoBogHuka, JJC B menu
MTOCTOSIHHOT'O TOKQ, 3JIEKTPUYECKOE YAEIbHOE CONPOTUBIICHHE BEILIECTBA, pa00Ta U MOIIIHOCTh
AIEKTPUUECKOTO0 TOKa), MpH OMUCAHWUU TMPABWIBHO TPAKTOBAaTh (DU3UUECKUN CMBICT
UCIIOJIb3YyEeMbIX BEIIMYUH, UX OOO3HAYEHUS U EAUHUIIBI (PU3NYECKUX BEIWYUH, HAXOJHThH
(bopMYyIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYNHY C IPYTUMH BEIIMYNHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBJICHUS M TPOIECCHI, HCIOIb3Ys
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA, YpABHEHUE
TEMJIOBOTO OajlaHCca, 3aKOH COXPAaHEHUS DJICKTPUUECKOTro 3apsna, 3akoH KyrmoHa, mpuHIMM
CYMEPIIO3UIIUN AICKTPUUYECKUX ToJied, 3akoH Oma Jyis ydacTka 1enu, npaBuia Kupxroda,
3akoH Oma Juist TOJIHOM 1ienu, 3akoH J[»oyns-JIeHia, 3aKkoH COXpaHEHUsl SHEPTUH, IPU 3TOM
pa3auydaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BHIPAKEHNUE;

CTPOUTH MPOCThie (U3MUECKUE MOJEIU pealbHbIX OOBEKTOB, MPOIECCOB U SIBICHHIA,
BBIIENISITh TIPU ATOM CYIIECTBEHHBIE M BTOPOCTEICHHBIE CBOWCTBA OOBEKTOB, MPOIECCOB,
SIBJICHUM, TPUMEHATh (U3MUECKHE MOJICTH Ui OOBSICHCHHS (PU3NYECKUX TPOIECCOB U
pelieHus yaeOHbIX 3aj1a4;

OOBSICHATH (PU3UIECKUE SBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U peniaTh KaueCTBEHHBIC 3a/1a4l, B TOM
qyucie TpeOyIoIUe YUCICHHOTO OIICHUBAHUS XapaKTEPHBIX 3HAUCHUH (DU3UUYECKUX BEIUYUH,
BBEIOMPATh (PU3UICCKYIO MOJICITb, BEISBIIATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U U BHICTPAUBAThH
JIOTUYECKYIO TIEMOYKY PACCYKJIEHHUI C UCMOJH30BAHUEM H3YYEHHBIX CBOMCTB (PU3HUECKUX
SIBICHUH, (PU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJIEIICH;

pelarh pacy€THbIe 33a4u (C UCHOIb30BaHUEM 2—3 ypaBHEHMI) M0 U3y4aeMbIM TEMaM
Kypca (U3MKH, BBHIOMpas (U3MYECKYI0 MOJENIh C HMCIOJb30BAHUEM 3aKOHOB U (HOpMYyII,
CBSI3BIBAIONINX (DU3MYECKHE BEJIMYHMHBI, 3alHUCHIBATh KPATKOE YCIOBHE W Pa3BEPHYTOE
perieHue 3a1a4u, BhISBIATh HEJOCTAIONINE WIIM U30BITOYHBIE JaHHBIE, 0OOCHOBHIBATH BHIOOD
METO/Ia PEIIEHUs 3aJla4uH, UCTIOIh30BaTh CIPABOYHBIC JaHHBIC, TPUMEHSITH METOJIbI aHAIH 3a



pa3MepHOCTEH, HCIOJIb30BATh TIpaUUYECKUe METOAbl pPEIIeHUS 3a1ad, MPOBOAUTH
MaTeMaTU4YeCcKHe Mpeo0pa3oBaHUs U pacy€Thl, OLEHHUBATh PEATUCTUYHOCTH MOJYYEHHOIO
3HaYCHUS (PU3NYECKON BEJIMYHMHBI U ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYMHBI,
MOJTy4YEHHOU TIPH PEIICHUH 3a7a4H;

pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOXKHO PELIUTH P TOMOLIU (PU3NUECKUX METOOB,
U IIpejjiaraTb OpUEHTUPOBOUHBIN clIOCOO pelIeHus, B ONIMCAHUU UCCIIEOBaHUS PACIIO3HABATD
MPOBEPSAEMOE NPEOI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTarT;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3NUYECKUX CBOWCTB Tl
(KanwUIsIpHbIE SIBJICHUSI, 3aBUCUMOCTb JaBJIEHUs BO3[yXa OT €ro o0béMa M TeMIIepaTyphl,
CKOpOCTH TIpoliecca OCThbIBaHUSI (HAarpeBaHusl) MpPU H3JIYYEHUU OT LBETAa H3Iydaromiei
(morsnomaroniei) MOBEepXHOCTH, CKOPOCTh HCHAPEHHs BOJbI OT TEeMIEpPaTyphl KUAKOCTU U
wiomaau e€ MoBEpXHOCTH, DIEKTPU3aLUs TeJl U B3aUMOJCUCTBUE AJIEKTPUUECKUX 3aps/I0B,
B3aMMOJICICTBME TIOCTOSTHHBIX MarHWTOB, BHU3yajHM3allisl MarHUTHBIX MOJIEH TOCTOSHHBIX
MarHuToB, IEUCTBUS MArHUTHOTO TMOJISI HA IPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHmTa,
CBOMCTBA  AJIEKTPOABUTATENS IOCTOSHHOTO TOKa): (OpMyIupoBaTh  IpPOBEpsSIEMOE
peNIoNioKeHue (TUIOTe3y) O BO3MOXKHBIX pe3yibTaTax HaOJIOJEHHM, CaMOCTOATEIbHO
coOupaTh yCTAaHOBKY W3 M30BITOYHOrO Habopa oO0OpyIOBaHUS, OIMUCHIBATH XOJ OMNbITA U
(bopMynHpoOBaTH BHIBOIBL;

NPOBOJUTH TPSIMbIE U KOCBEHHBIE H3MEPEHHs (PU3MUECKHX BEIMYUH (TeMIieparypa,
OTHOCHUTENIbHAS BIIAXXHOCTh BO3/1yXa, CHJIa TOKA, HANpPsDKEHHWE, yIEIbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTHBJICHUE MPOBOJHUKA, padOTa M MOIIHOCTb 3JIEKTPUUYECKOIO TOKa) C
HCIIOJIb30BAaHUEM AHAJIOTOBBIX U UU(POBBIX NpHOOPOB, OOOCHOBBIBATH BBHIOOP METOHA
U3MepeHus, (PMKCUPOBATh MOKAa3aHUsI IPUOOPOB, HAXOAUTH 3HAYEHUE U3MEPSEMOM BETMUNHBI
C TOMOUIbIO YCPEIHEHHUS pe3yJIbTaTOB CEpPUM HU3MEPEHMM U OIEHMBAaTh MOTPEUIHOCTb
U3MEPEHUN;

IPOBOJUThH IKCIIEPUMEHTAJIbHbIE HCCIEIOBAHUS 3aBUCUMOCTEH (DPM3UUYECKUX BEJIUYUH
(3aBUCUMOCTh JIaBJIEHUSI BO3JlyXa OT €ro o0béMa M HarpeBaHUs WIM OXJAKICHHUS,
WCCIIC/IOBAaHNE SIBJICHUS TEIIOOOMEHA MpH CMENIMBAHUM XOJOAHOW W TOpSYei BOIBI,
3aBUCHUMOCTb COMPOTHUBJICHUS MPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA 1 ONEPEYHOr0 CEYCHUS U
yIEIBbHOTO COIMPOTUBIICHUS BELIECTBA MPOBOJHUKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepes
OPOBOJHUK, OT HaIlpsHKEHUST HAa TNPOBOAHHUKE, MCCIEAOBAaHUE IMOCIEN0BATEIBLHOTO U
napauieIbHOr0 COeTMHEHUH MPOBOJHUKOB): COBMECTHO C YUHUTENEM (OPMYIUPOBATh 3a7a4y
U TUIOTE3Yy MCCIEI0BAHUSI, CAMOCTOSITEIbHO IAHUPOBATh UCCIIEI0BAHNUE, CAMOCTOSITEIbHO
coOupaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY C MCIOJIb30BAHUEM HHCTPYKLIHH, TIPEICTABIAThH
MOJTy4YEeHHbIE 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJEC TaONHIl U rpadHKOB, OLICHUBATDH
MOTPEIIHOCTH, MPOBOJAUTH BBIBOJIBI 110 PE3YJIbTATAM HCCIICIOBAHUS;

co0roaaTh mpaBmiia 6€30MacHOro Tpy/ia mpu padboTe ¢ 1adbopaTOPHBIM 000PYTOBAHHEM;

XapaKTepH30BaTh MPUHITUIIBI JCHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
U TEXHOJOIMYECKHUX IPOIECCOB C MCHOJIb30BAaHUEM HMX ONMUCAaHUS (B TOM YHUCIE: CUCTEMa
OTOIUICHUSI JOMOB, THUTPOMETp, MapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUYETUUK
ANEKTPUYECKOW  DHEPrUHM,  JJIEKTPOOCBETHUTENbHBIE  MPUOOPHI, HarpeBaTellbHbIC
AJIEKTPONIPUOOPHl (IIPUMEPHI), MPEAOXPAHUTEIM M WX MPUMEHEHUE B OBITY M TEXHHKE,
MPUMEHEHNE TIOCTOSTHHBIX MAarHWTOB, JJIEKTPOMArHUTOB, DJIEKTPOABUTATENh MOCTOSHHOTO
TOKA), WCMOJb3Ysl 3HAHUSI O CBOMCTBaxX (DM3MUECKUX SBJICHUM, HEOOXOAMMbIe (pU3MUecKre
3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCThIE TEXHUYECKHWE YCTPOHMCTBA M HM3MEPUTEIbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,



TUTPOMETP, ABUTATENb BHYTPEHHETO CrOPaHMs, JIEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbI
ANEKTPUUECKUX LIENEeH C MOCIEN0BAaTEIbHBIM U IMAPAILIEIbHBIM COEIHMHEHHEM 3JIEMEHTOB,
pas3nnyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH, HCIIOIb30BaTh CXEMBI U
CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB IPU PELICHUH Y4eOHO-TIPaKTUUECKUX 3a/1a4;

OPUBOAUTH TpUMEpbl (HAXOAUTh MHPOPMALMIO O MpPUMEPax) MPAKTUYECKOro
UCIIOJIb30BaHUsl (U3MYECKMX 3HAHMM B TOBCEJHEBHOM JKM3HM i1  OOECHEHEeHUs
Oe3omacHOCTH Ipu oOpallleHuu ¢ MpuOopaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS
3JI0POBBS ¥ COOJIFOJIEHUSI HOPM SKOJIOTHYECKOI0 OBEICHUS B OKPYXKAIOIIeH cpeie;

OCYIIECTBJIATh TOUCK HH(popmanuu B HHTEpHETE, CaMOCTOSATENBHO (QOPMYIUPYS
ITIOMCKOBBIM 3alpoc, HAa OCHOBE HUMEIOIIMXCS 3HAHWM W CpPaBHEHMS JOIOJHHUTEIbHBIX
MCTOYHUKOB BBIIETATH UHPOPMALINIO, KOTOpas SIBJISIETCSl IPOTUBOPEYMBOM MIIM MOKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPY BHIMOJIHEHUH Y4E€OHBIX 33JaHUN HAyYHO-TIONYJSIPHYIO JTUTEPATYpPY,
CIIPaBOYHBIE MaTEpHAJIbI, pecypchbl ceTu MHTEpHeT, BilageTh NpuéMaMyu KOHCIIEKTUPOBAHHUS
TEKCTa, MPeo0pa3oBaHus UHPOPMALIUY U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHbIE M KpaTKHE YCTHBIE COOOIIEHUs, 000O0IIas
MH(POPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, B TOM YHCIIE TyOJIMYHO IPEICTABIISATh PE3YJIbTaThI
MIPOEKTHOM WJIM HCCJEN0BATEILCKONW AESATENBHOCTH, MPU 3TOM TI'PAMOTHO HCIIOIb30BATh
W3YYEHHBIM TMOHATUWHBIA anmapar Kypca (HU3HMKH, CONPOBOXKJIATh BBICTYIUICHUE
IIPE3EHTAIUEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIEAOBAHUI (PU3UYECKUX MPOLIECCOB
pacripenensaTh 0053aHHOCTH B IPYIIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 3a/1a4aMU, CJIEIUTh
3a BBINIOJTHEHHEM IlJIaHa AEUCTBUN U KOPPEKTHUPOBATh €r0, OLEHUBATh COOCTBEHHBIN BKJIAJ B
JESATENbHOCTh TPYIbI, BbICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICWCTBUE, TPOSIBISISA
TOTOBHOCTH pa3periarb KOH(PIUKTHI.

IIpeamMeTHbIe pe3yabTaThl OCBOCHHSI IPOrPaMMBbI 0 (PU3HKe K KOHIY 00y4eHHUsI B
9 kiacce:

[IpenmeTHble  pe3yibTaThl Ha  YIUIyOJEHHOM  YpOBHE  JOJDKHBI — OTpaXkaTb
c(OpPMUPOBAHHOCTH Yy 00YYAIOUTUXCS YMEHUM:

UCIOJb30BaTh IMOHATHS (cHUCTeMa OTCU€Ta, OTHOCHUTEIBHOCTh MEXAHUYECKOrO
JIBUKEHUSI, HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, MEXAHWYECKHUE BOJIHBI, 3BYK,
UHOQPa3BYK U YIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE W3JIy4€HHUE, IlIKaja
ANIEKTPOMArHUTHBIX BOJIH, UCTOYHHUKH CBETa, OJIM30PYKOCTb M JAJIbHO30PKOCTb, CIIEKTPHI
WCIYCKaHWS W TOTJIOUICHUs, anb(a-, 0eTa- M raMMa-u3IydeHHs, WU30TOIbI, SJIepHas U
TEpPMOSICpHAsl DHEPreTUKAa) U CUMBOJIMYECKUHN S3bIK (DU3MKHM NPU PELICHUH YUEOHBIX U
MPaKTUYECKUX 33]1a4;

pa3nuyarh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MAaJ€HUE Tell, JABMKEHUE IO
OKPYKHOCTH, B3aMMOJCICTBUE TeEJI, pAaBHOBECME MATEPUAIBHOM TOYKH, PEAKTUBHOE
JBUKEHUE, HEBECOMOCTb, KOJeOAaTeIbHOE [BHKEHHE (TapMOHHMUYECKHE, 3aTyXarollue,
BBIHYKJICHHBIE KOJIEOaHMsI), PE€30HAHC, BOJTHOBOE JBMKEHHE (PacIIpOCTPaHEHHUE U OTPaKEHHE
3ByKa, UHTep(depeHurs 1 Tudpakius BOJIH), IPIMOJIUHEHHOE paclpoCTpaHEHUE, OTPAKEHUE
U TIPEJIOMIIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETa, pa3jioKeHHe Oenoro cpera B
CIEKTP U CIIOKEHUE CIEKTPAIbHBIX IBETOB, ECTECTBEHHAS PaJIMOAKTUBHOCTh, BO3HH KHOBEHHE
JMHENYaTOro CIEeKTpa M3Iy4YeHUs) MO OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;



pacrno3HaBaTh MPOSBIICHUE W3YYCHHBIX (PU3MUECKHUX SBJICHUN B OKpYXKaromeM Mupe (B
TOM 4HClIe (DU3NYECKHE SBICHUS B TMPHUPOAC: NPWIMBHI U OTJIWBHI, JBM)KCHHE TUIAHET
ConHEYHON CHUCTEMBI, PEaKTUBHOE IBUKEHHE JKHMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CENCMUYECKUE BOJHBI, IYHAMH, 3XO0, [IBETA TEJ, ONTUYECKUE
SABJICHUS B TPUPOJIC, OUOJOTMYECKOE JACHCTBHE BHJIUMOIO, YJIbTPaQHOIETOBOTO U
PEHTT€HOBCKOTO M3JIyUCHUM, €CTECTBEHHBIM pPaJUOAKTUBHBIA (HOH, KOCMUYECKUE JIy4H,
PaaM0aKTUBHOE U3TTyYEHUE TPUPOAHBIX MUHEPATIOB ICMCTBUE PAJMOAKTUBHBIX U3TyYCHUN Ha
OpraHu3M YeJIOBEKa), MPU ITOM IMEPEBOJIUTHh MPAKTUYECKYIO 33/1auy B YUEOHYIO, BBIICTSTH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKU) (GU3UUECKUX SIBICHUMH;

ONMUCHIBATh U3yYEHHbIC CBOMCTBA TEJI M (PU3UUECKUE SBJCHUS, UCTIONB3Ys (PU3UUECKUEC
BEJIMYUHBI (CpelHsiE M MTHOBEHHAs CKOpPOCTh Te€la IpPU HEPAaBHOMEPHOM JIBUKEHUU,
YCKOpPEHHE, MEPEMENICHUE MPU PAaBHOYCKOPEHHOM MPAMOJMHEWHOM JIBUKECHHUU, YIIJIOBAas
CKOpPOCTb, IECHTPOCTPEMUTEILHOE YCKOPEHHE, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CUJIa TSXKECTH,
YCKOPEHHE CBOOOIHOTO TMaJICHUs, BEC Tela, IEHTP TSHKECTH TBEPIOTO Tella, UMIYJIbC Tea,
UMITYJIbC CUJIbI, MOMEHT CHJIbl, MEXaHHUEecKasi paboTa U MOIIHOCTb, MOTEHIMAIbHASI DHEPT U
Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTECHLHMAIbHAS SHEPrUs CKATOW NMPYKUHBL,
KHHETHYECKasi DHEPrus, MOJHAS MEXaHWYeCKas DHEPrus, MEpHoJ M YacToTa KOoJIeOaHWH,
NEPUOJI MAaTEMATUYECKOr0 U MPYKUHHOTO MAasATHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U
BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEibl), MPU ONMUCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKHH CMBICI HCTOIb3YEMBIX BEIMYWH, WX OOO3HAUCHUS W €IUHUIIBI
bu3nUecKnX BEIMYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIMUUHY
C IPYTUMU BEJIMYUHAMHU, CTPOUTH TpadKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UYECKUE SIBJICHUS U MPOIECCHI, UCIONB3Ys 3aKOH
COXPAHEHUSI SDHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUSI, IPUHLIUI CYIIEPHO3ULMNA CUJI, ITPUHLIUII
OTHOCUTENbHOCTH ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HUMIYJIbCA, TEOPEMY O
KUHETHUYECKOU SHEPruH, 3aKoH ['yka, 3akoH bepHymm, 3aKOHBI OTPaXKEHUS U IPETOMIICHUS
cBeTa, PopMyIly TOHKOM JIMH3BI, TUTAHETAPHYIO MOJIETh aTOMa, HYKJIOHHYIO MO/IEIh aTOMHOT O
SIApa, 3aKOHBI COXPAHEHUSI 3aPsAI0BOI0 U MACCOBOTO YHUCEI MPHU AJICPHBIX PEAKIHAX, IPU STOM
pa3iauyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BHIPAKEHNUE;

CTPOUTH (PU3NUECKHE MOACIH pealbHbIX OOBEKTOB, MPOILIECCOB U SIBJICHUM, BBIACISThH
OpU ATOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBa OOBEKTOB, IMPOLIECCOB, SIBICHUM,
MPUMEHATh (DU3UYECKUE MOJETH I OOBSICHEHUS] (PU3NYECKUX MPOIECCOB W PEIICHUS
y4eOHBIX 3aJ1ay4;

OOBSACHATH (PU3UYECKUE SIBICHHUSI, TPOLIECCHI U CBOWCTBA TEJ, B TOM YUCIE B KOHTEKCTE
CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa, U PEIIaTh KAYECTBEHHBIE 3a/1a4H, B TOM
qucIe TpeOYIoIUe YUCICHHOTO OIICHUBAHUS XapaKTePHbIX 3HAUEHUN (PU3NYECKUX BETUUMH,
BEIOMpATh (PU3UIECKYIO MOJICITb, BHISBIIATH IPUUYUHHO-CJICACTBEHHBIE CBSI3U W BHICTPAUBAThH
JIOTUYECKYIO LEMOYKY PACCYKACHUN U3 2—3 IIaroB C UCIOJIb30BAHUEM M3YyYECHHBIX CBOWCTB
busznueckux sBIeHUHN, (PU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MO/IETIEH;

pemiaTh pacu€THbIE 3aJayd MO0 HW3y4aeMbIM TeMaM Kypca GU3UKH, BbIOUpas
COOTBETCTBYIOIIYIO (PU3MUECKYI0O MOJEIb C HCIOJIb30BAaHUEM 3aKOHOB H  (popmyd,
CBSI3BIBAIONINX (DU3UYECKHE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBHE W PAa3BEPHYTOE
perieHue 3a1a4u, BhISBIIATh HEJOCTAIOIINE UJIM U30BITOUHBIC TaHHBIE, 00OCHOBBIBATH BHIOOD
METO/Ia PELIEHHUS 3a/1a4l, UCII0JIb30BAaTh CIIPABOYHBIC JaHHbBIC, IPUMEHITh METO/Ibl aHAIU3a
pa3MepHOCTEH, WCIOIb30BaTh TrpadudecKue METOABl pEIIeHUs 3aaad, MPOBOJUTH
MareMaTH4ecKkue MpeoOpa3oBaHUsi U Pacu€Thl, OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO



3HaYeHUS] (U3NYECKONW BEIMYMUHBI U ONPEACNATh Pa3MEPHOCTh (DHU3HUECKON BEIMYUHBI,
MOJIYYEHHOM MIPH pPELICHUH 33auH;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU TOMOIIN PU3NYECKUX METO/IOB,
U MpeuIaraTh OPUEHTUPOBOYHBIN CIOCO0 pelIeHUs, B ONIMCAHUY HCCIIEA0BaHUS pacClIO3HABATh
POBEPSIEMOE MPEANOTI0KEHUE (TUIIOTE3Y), OLEHUBATh MPAaBUIBHOCTh MOPSAKA MPOBEICHUS
UCCJIEI0BaHUs, HHTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTarT;

MPOBOAUTH OMBITHI IO HAOIOACHHUIO PU3NYECKUX SABJICHUN WA (PU3NYECKUX CBOMCTB Tl
(u3ydyeHne BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHMsS JHEPIHUH, 3aKOHA COXPAHEHMS
UMITyJIbCa, JCHUCTBUE 3aKOHA bEpHyIM M BO3HMKHOBEHHME IMOABEMHOM CHWIBI KpbUIA,
3aBHCHUMOCTb TepuoAa KojaeOaHWil MPYKMHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTHU
MPYXUHBI W HE3aBUCUMOCTh OT AaMIUIMTYABl MaJbIX KOJ€OaHWi, NPSIMOIUHEHHOE
pacnpocTpaHeHUE CBeTa, pa3jokKeHue Oenoro cmBeTa B CHEKTP, H3YyYEHUE CBOMCTB
M300paKeHUS B TIJIOCKOM 3€pKajie U CBOMCTB U300paKeHUsl IIpeMeTa B COOUpAIOIIeH JIMH3E,
HAONIOZICHUE CIUIONIHBIX W JIMHEHMYaThIX CHEKTPOB H3JIydeHUs): (OpMyIHpPOBATH
IpoBEpsieMOE TMPEANoiIoKeHne (TUMmoTe3y) O BO3MOXKHBIX pe3yjbTaTax HaOJIOIeHUH,
CaMOCTOSITEJIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO0 HabOpa 00OpYyIOBaHMUS, ONMKCHIBATH
XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

MPOBOAUTH TPU HEOOXOJUMOCTH CEpUI0 MPSMBIX H3MEpPEHUM, OMpeeNssl CpelHee
3HAYEHUE W3MEPSIEMON BEJIIMYMHBI M ONpENeNss MOIPEHIHOCTh PE3YJIbTaTOB MPSMBIX
M3MEPEHN, 000CHOBBIBATH BBIOOP CcI10c00a M3MEPEHUS (M3MEPUTEIBHOIO TPHUOOPA);

IPOBOJUTh KOCBEHHbIE H3MEpPEHUS (PU3NUYECKUX BEJIWYUH (CpPEedHsss CKOpPOCTh U
YCKOpEHHME Tela NpPH PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOIHOrO MajeHUs,
KECTKOCTh TPYKUHBL, KOI(POUIIMEHT TPEeHUs CKOJbXKEHHUS, MexaHudeckas pabora u
MOIIIHOCTh, YacTOTa U MEPHOJl KOJIEOAaHWW MaTeMaTHYeCKOr0 W TMPY>KUHHOTO MAasiTHUKOB,
(bhOKyCHOE pacCTOSHUE COOUPAIOIIEH JTUH3bI U €€ ONTHUYeCKasl CUila, PaMOaKTUBHBINA (DOH) C
UCIOJIb30BAaHUEM AHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOJIA
U3MEpEeHUs, TUIAaHUPOBAaTh HU3MEPEHHUs, CaMOCTOSATEIHbHO COOMpaTh HSKCIEPUMEHTAIBHYIO
YCTAaHOBKY, BBIUMCIISATh 3HAYEHUE BEJIMYMHBI U AHAIM3UPOBATH IMOJYYEHHBIC PE3YJIbTaThl,
OLICHUBAsI IOTPEMIHOCTh PE3YIbTATOB KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH AKCIIEPUMEHTAJIbHBIE MCCIIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH
(3aBUCHUMOCTB MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUXKEHUHU 0€3 HauaabHOU CKOPOCTH,
3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbl HOPMAJIBbHOI'O [JaBJIEHUS, IEpHOIa
Koie0aHU MaTEeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, OIpENeJeHUE YCKOPEHHS
CBOOOHOI0 MaieHUsI, UCCIEA0OBAHNE U3MEHEHHUS BEIMYMHBI U HAITPABJICHUS] MHAYKIIMOHHOTO
TOKa, 3aBUCHMOCTb yIja OTPaXEHHs CBETa OT yIja IMaJeHus, yria MpPeIoMIIEHUs OT yIJia
najieHus CBETOBOrO Jy4a, MCCIEJOBAaHUE TPEKOB: HM3MEPEHHUE OHHEPrud YacTHIIBl IO
TOpMO3HOMY TyTH (10 (hoTorpadusimM)): COBMECTHO C yduTeneM (GOopMyIHpoBaTh 3afady U
TUIOTE3y HCCIEAOBAHMS, CaMOCTOSTEIbHO IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO
co0upaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, TIPEJCTaBISATh MOJYYEHHBIE 3aBHCHUMOCTH
(u3HUECKNX BEJIMYUH B BHJE TaONHIl U rpaMKoB, OLEHUBATH MOTPEIIHOCTH, IPOBOIUTH
BBIBOJIBI IO pE3yJIbTaTaM MCCIIEIOBAHUS;

co0roaaTh mpaBuiia 6€30MacHOro Tpy/ia mpu padboTe ¢ 1adopaTOpPHBIM 000PYTOBAHHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI M3yUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX IPOLIECCOB C UCIIONB30BAHUEM UX OMMCAHMS (B TOM YMCIIE: CIIUIOMETD,
JNATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMS, pakera, 3XOJOT, OYKH, MEPUCKOIL,
(doToanmnapar, MHUKPOCKOI, TEJIECKOM, ONTUYECKHUE CBETOBOJbI, CIIEKTPOCKON, IO3UMETD,
Kamepa BuiibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (PM3MUECKUX SBICHUNM U HEOOXOIUMbIE



¢u3nyecKkue 3aKOHOMEPHOCTH, HUCIIONB30BaTh CXEMbl U CXEMAaTHUHbIC PUCYHKH M3YYE€HHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHX MPOIIECCOB IMPH
peleHu y4eOHO-TIPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIs1 IOCTPOEHUS U300paKEHUI B
IJIOCKOM 3€pKajie U cOOMparollen JTMH3E;

OPUBOAUTH TpUMEPbl (HAXOAUTh MHPOPMALMIO O MpPUMEPax) MPAKTUYECKOTO
UCMOJb30BaHUs (PU3MUECKUX 3HAHUW B TIOBCEIHEBHOM KU3HU I  00€CHedeHUs
0€30MacHOCTU MPHU OOpaILlEHUU ¢ NpUOOpaMU U TEXHUYECKHUMHU YCTPONCTBAMU, COXPAHEHUS
3JI0POBBS ¥ COOJIFOJIEHUSI HOPM SKOJIOTHUYECKOI0 OBEICHUS B OKPYXKAIOIIeH cpee;

OCYLIECTBIATh MOUCK HH(popmauuu B HHTepHeTe, caMoCTOATENbHO (HOPMYIUPYS
MTOMCKOBBIN 3aMpOC, HAXOUTh MTyTH ONPEEICHUS TOCTOBEPHOCTH MOTYYEHHON UH(OpMALINU
Ha OCHOBE MMEIOIIMXCS 3HAHUM U TIONOJHUTENBHBIX UICTOYHUKOB;

MCIOJIb30BaTh MPU BBHIMOJIHEHUHN YYEOHBIX 33JjaHUN HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY,
CIPaBOYHBIE MaTEpUalIbl, pecypchl ceTh MHTepHeT, BIajeTh NpruéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHusi MHPOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B PYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(POpPMALUH U3
HECKOJIbKMX HCTOYHUKOB, IYOJUYHO MPEACTABIATh PpEe3yNbTaThl NPOEKTHOW WM
HCCIEI0BAaTENbCKOM JIEATEIbHOCTH, IPU 3TOM TIPaMOTHO MCIOJb30BaTh H3yYEHHBII
NOHATUHHBIM ammapar u3ydyaeMoro paszaesna (U3MKHM M CONPOBOXKAATH BBICTYIJICHHUE
Mpe3eHTaIued ¢ ydéToOM 0COOEHHOCTEN ayAUTOPUH 00 yJarOIUXCH.

TemaTn4yeckoe mIaHMpoOBaHue Y4eOHOr o npeamera « Pusukar»
(yriy0JieHHbIH YPOBEHb)

Temamuueckoe naanuposanue gvicmpoero no cooepcanuto @Ol OO0 u enecenvt noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (hedepalbHOU 00pa3o8amenbHol Npocpamme 0CHOBHO20
0bwe20 06pazosanusl.

Pacnipenenenue 4acoB B TEMaTHYECKOM IUJIAHUPOBAHUM MO KaXKIOM Teme Oyner
MPOIKMCAHO Ha HAYaJI0 y4eOHOTO rojla YYUTEIeM-TIPEIMETHUKOM B «padodell mporpamme
YUHUTeJIs1» Ha OCHOBAHUU PACIIPECIEHHBIX YACOB 10 YYeOHOMY IJIaHy Ha TEKYIIUNA y4eOHbIH
roJI.

CtpykTypa TEeMaTH4YECKOrO IUIAHHUPOBAHUSI paboyel mporpaMMbl B COOTBETCTBUE C
OI'OC 00O (myskT 32.1) BKiIOYaeT B ce0s CIAEAYIONINE CTPYKTYPHbIE KOMIIOHEHTBI:

Ne Tema KonuuectBo (IH)OP
/I YacoB,
OTBOJUMBIX Ha
OCBOEHUE
KaKI0M TEMBI




'/ Xjacc

154.3.1. ®uzuka wu e€ poib
MO3HAHUU OKPYXKAIOIIETO MUPA.

®dusuka HaykKa O [pUpOLIE.
SBnenus MIPUPOJIbI (2JIEMEHTHI
COJZIEpKaHUs, BKJIFOYAIOIIIHE
MEKIIPEIMETHBIC CBsA3M). DUNUECKUE

B

SABJICHUS: MEXAHUYECKHE, TEIJIOBbIC,
DIEKTPUYECKUE, MarHuTHBbIC,
CBETOBBIE, 3BYKOBBIE.

dusznyecKne BEJIMYMHBI,
PasmepHocTh. EnuHuUIBI iI/IBI/I‘-IeCKI/IX
BeJIMUMH. M3mepeHne (U3NUECKUX
BEJIMUMH.  DTAJIOHBI. M3UYECKUE
npUOOPHI. [ena JEJIEHUS.

orpemtHocTs u3MepeHuil. [lpaBuna
Oe3omacHoro Tpyma Ipu padboTe ¢
1a00paTopHBIM 000py/I0BaHUEM.
MexayHapoJHass CHUCTeMa CIIUHMII.
[lepeBOsT BHECHMCTEMHBIX €IWHHI] B
enuansl CU.

Kak ¢usuka u qpyrue ecrecTBEHHBIE
HayKH U3Yy4aroT IPUPOSTY.
EcTecTBeHHO-HAYyYHBIN METOJ
MMO3HAHMS: HAOJIOJICHUE, MMOCTAaHOBKA
HAyqHOTO  BOMNpPOCA,  BBIJIBHIKCHUE
TUTI0TE3, SKCIEPUMEHT IO IPOBEPKE
TUIIO0TE3, OOBSCHEHHE HAOIIOIAEMOTO
spiieHusA.  Onucanue  (QU3UYECKHUX
SBJICHUI C TOMOIIBIO MOJETIEH.

154.3.1.1. JlemoHCTpaIuu.

Mexannueckue, TETIJIOBBIE,
DIICKTPUUYECKHE, MarHHUTHbIC,
CBETOBBIC, 3ByKOBBIC SIBIICHHS.

dusnueckue IpUOOPLl U MPOLENYPa
MPSIMBIX WM3MEPCHHA aHAJIOTOBBIM U

I (GPOBBIM ITPHOOPOM.
154.3.1.2. JIabopaTopHbie pabOTHI U
OTIBITHI.

OrnpeneneHue 1eHbI IeJICHUS IIKaJIbI
M3MEPUTEIHHOTO IIProOpa.

H3MepeHne pacCTOsTHUM.

M3mepenne tiomanu U oObEMa.
MeTto1 maNeTKH.

N3mepeHne BpeMeHU.

W3mepenne o0bEMaA KUIKOCTH U
TBEPIOrO Tena.

MIPEACIICHUE Pa3MEPOB MaJIbIX TEIl.
Meron psinosB.

[IpoBenenue  wuccienoBaHus MO
MPOBEPKE  THUIIOTE3bl:  JTAIbHOCTH
osera 11apuKa, IIYLIEHHOI' O
TOPU3OHTAJIBHO, TE€M OOJIbIlle, YeM
00JIbIIIE BHICOTA ITyCKA.

154.3.2. TlepBoHayabHbIE CBEICHUS
O CTPOCHHH BEILIECTBA.

CtpoeHue BellecTBa: aTOMbl U
MOJICKYJIbI, WX pa3Mepbl U MAaccChl.
OMnBIThI, JOKa3bIBAIOUIWE JUCKPETHOE
CTPOEHHUE BEUIECTBA.

E[BH)KeHI/Ie yacTull BemlecTBa. CBs3b

CKOPOCTH  JIBDKEHHUS  YacCTHUI[  C
TEMIIEpaTypoi. bpoyHoBckoe
JIBIDKEHHE. Juddy3us.

Yacwl Ha kaxcoyio
memy
pacnpeoenaomcs
yuumenem-
nPeOMemHUKOM 8
3a8ucumocmu om
HA2py3KU No
VUeOHOMY NIAHY
Ha meKywuu
VueOHblll 200 8
paboueti
npozpamme
yuumers

Kaorcowiii
yuumeinb-
npeomMemuux 8
ceoell pabouyetl
npozpamme
YyKazvleaem 8
OaHHOM paszoeiie
803MOJICHOE
UCNONb306aAHUE
YuebHO-
MemooudecKux
mamepuanos
(MyIbMUMeOUtiHbl
e NPocpammbol,
INIeKMPOHHbIE
VUeOHUKU U
3a0a4HUKU,
I/IeKMPOHHbLE
oubomexu,
BUPMYATbHbIE
nabopamopuu,
ueposwvie
npozcpammul,
KOIeKYUU

yugpposwix
00pa306amMeNbHbIX

pecypcos)
UCNOb3YeMbIMU
07151 00yYeHus u
8oCNUMaHus
PA3TUYHBIX 2PYNI
noavzoeameinei,
npeocmasieHHbIM
U 8 INEeKMPOHHOM
(yugpposom) euoe
U peanusyrouumu
ouoakmuyeckue
803MOIHCHOCMU
HUKT,
cooepaicanue
KOMOPbIX
coomeemcmayen
3AKOHO0AMeNbCME
y 06 obpazosanuu.




B3anmMmonenictBue dYacTHl BellecTBa:
MPUTSKEHUE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHUS BEIIECTBA:
CTPOCHHE  Ta30B, JKMIKOCTEH |
TBEPABIX  (KPUCTAITMYECKUX)  TeEl.
B3auMoCBA3b  MEXIYy  CBOMCTBAMU
BEIIECTB B  pa3HbIX arperaTHbixX
COCTOSTHHASAX u 1704 aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM.
OCOOEHHOCTH arperaTHbIX COCTOSIHUU
BOJIbI.

154.3.2.1. JlemoHCTpaIum.

Habmonenue OpOYHOBCKOTO
TTBUKCHUSL.

Ha6monenne nuddys3un.

HaOmronenue SIBJICHUH,

OOBSACHSIIOMIMNXCS TPUTHKCHUEM WU
OTTAJIKUBAHHEM YacTHI BEILIECTBA.

154.3.2.2. JlabopatopHble pabOThI U
OTIBITHI.

OueHka auaMeTpa atoMa METOAOM|

J10B (c M CII0JIb30BaHUEM
E)OTorpa(bHﬁ).

OMnbITHI O HAOIIOJICHUIO TEIMJIOBOTO
paclIMpeHus ra3os.

OnpIThl IO OOHAPYKEHUIO JCHCTBUS
CHUJI MOJICKYJIIPHOT'O MIPUTSIKEHUS.

154.3.3. /IsuxeHue 15|
B3aMMOJICIICTBUE TEIL.

Mexannueckoe nuxenue. Ilyte u
[IEPEMEILLICHHUE. PaBHOMEpHOE u
HEPaBHOMEPHOE JBH>KCHUE.
CBoOoHOE TaJeHUE Kak M[pUMep
HEPAaBHOMEPHOI'O  JBWJKCHUS  TeEJl.
Cxopoctb. CpenHsist CKOPOCTh  IIPH
HEPAaBHOMEPHOM JIBMKEHUU. Pacuér
MyTU U BPEMEHHU JIBUKECHUS.

['paduku 3aBUCHMOCTEH BEIUYHH,
OIMCBIBAIOIMX JABWKeHHe. OOI1ue
MOHSATHS 00 OTHOCHUTEJIbHOCTH
nBrkeHus. CIIoKEHUE CKOPOCTEH IS
TeJ, NBIXKYIIUXCS MapaieabHoO.

SBnenve nHepuuu. 3aKOH MUHEPIIUH.
B3aumMojelicTBue Tell Kak MpPUYMHA
M3MEHEHHUS! CKOPOCTH JIBHXKEHMS TeJl.
Macca kak Mepa MHEPTHOCTH Teja B
MOCTYMAaTeIbHOM JBUKCHUU.
[[10THOCTB BEIIECTBA. Cas3b
MJIOTHOCTU C KOJMYECTBOM MOJIEKYII B
eauHuile 00bEMa BeniecTtBa. Cmecu U
cruiaBel. [loBepXHOCTHAs U JMHEWHAs
MJIOTHOCTb.

Cuita KakK XapaKTEPUCTUKA
B3auMozencTBUs Ten. Cuna ynpyroctu
n 3akoH ['yka. M3MmepeHme cuibl ¢
MOMOIIBK) JTUHAMOMETpA. SIBIEHUE
TATOTEHU MW cuia Tsokectd. Cuna
TSOKECTHM HAa JpYrux IUtaHerax. Bec
tena. HeBecomocTh. CrloxeHue Ccui,
HAIpPABJIEHHBIX 110 OJHOW HPSIMOU.
PaBHOzENCTBYIOIIAS CHJL. Cuna
TpeHus. TpeHue CKOJbKEHUS U TPEHUE
MOKOsI, BsI3KO€ TpeHue. TpeHue B
MPUPOJIC U TEXHUKE.




154.3.3.1. /lemoHcTpanuu.

HaGmronenue MEXaHUYECKOTO
TIBUKEHUS TENA.
N3mepenue CKOpOCTH|

MPSIMOJIMHEWHOT O JBUKEHUS.
HaOmronenue siBieHus: HHEPLUU.
HaGmronenre uM3MEHEHHs CKOpPOCTH

[IPU B3aUMOJCHCTBHUHU TEIL
CpaBHeHMe Macce o

B3aUMOJIEHUCTBHUIO TEIL.

CrioxxeHue Cull, HalpaBJIECHHBIX IIO
OJTHOM NPSMOM.

154.3.3.2. JTaboparopHbie pabOTHI U
OTIBITHI.

Onpenenenune CKOpOCTH|
PaBHOMEPHOI'O ABWKEHUS (IIapUKa B
KUIAKOCTH, MOJENIU AJIEKTPUYECKOTO
aBTOMOOWIISI M TaK J1ajiee).

OmnpeneneHne CpeaHe CKOPOCTH
CKOJIIb)KEHHUs OpyCKa MM IIapuKa I
HAKJIOHHOW IJIOCKOCTH.

OnpeneneHue TUIOTHOCTH TBEPIOTO
Tena.

OnbITHI, JTEMOHCTPUPYIOIINE
3aBHCUMOCTD pacTsbKeHUs
(nedopmanun) MIPY>KHUHBI oT
MPIIOKCHHON CHJIBL.

OnbITHI, JIEMOHCTPUPYIOIINE
3aBHCHUMOCTb CHUJTBI TpPEHUS]
CKOJIbKCHUSI OT CWJIbI JaBICHUS U
XapakTepa CONPUKACAIOITUXCS

MOBEPXHOCTEMH.

154.3.4. JlaBneHue TBEPABIX  Tel,
SKUJIKOCTEHN U Ta30B.

154.3.4. Paznen 4, JlaBneHue
TBEPABIX TEJI, )KUIKOCTEH U ra30B.

aBJICHUE. Cuna JTaBJICHUS.
CriocoObl yMEHBIIICHUSI U YBEIIMYCHUS
ITABJICHMUS. JaBnenue rasa.

3aBUCUMOCTh  JABJICHHUS Tra3za OT
o0béma u Temnepatyphl. Ilepenaua
TTaBJICHUS TBEPABIMU TEJIaMH,
KUOKOCTSIMA M rasaMu. 3aKoH
[lackans. [THeBMaTHuecKre MaIIHHBL.

3aBUCHMOCTh JABJICHUS KHUIKOCTH

oT TITyOWHBI MIOTPYKECHUS.
[ 'mapocraTnueckuii MapaaoKcC.
CooO0mmaroniuecs COCY/IBI.
[ 'wapaBnuyueckue MEXAHU3MBI.
Mcronb30BaHMEe BBICOKUX JIABICHUN B
COBPEMEHHBIX TEXHOJIOTUSIX.

Y CTpOKCTBO BOJONPOBOA.
Atmocdepa 3emau u atmochepHoe

naBiaeHue. [IpuuuHbBl CylecTBOBAHMUS

BO3JIYITHON 000504k 3eMiid. OnbIT

Toppuuennu. N3mepenue
aTMochepHOro JABIICHHUSI.
3aBUCUMOCTD aTMoc(hepHOTro

TaBJICHUS OT BBICOTHI HAJ YpOBHEM
Mopsa. [Ipubopel  nmnsi  uM3MepeHus
aTMoc(hepHOro JaBJICHHUS.

JleCcTBUE XKHUAKOCTM M Tra3a Ha
[IOIPYKEHHOE B HHUX TEJIO.
BriTankuBaronas (apXuMenoBa) CHIIA.




3aKoH Apxumena. YcnoBue
BO3HUKHOBEHHUS BBITAJIKUBAIOIICH
%};XHMeAOBoﬁ) CHJIBI, IIOJTEKaHUE.
aBaHue TeJl. BoznyxonnaBanue.
154.3.4.1. JlemoHCTpamuu.
3aBHCHMOCTL JIaBJICHHS Ta3a OfT|
TEMIIEPATYPHI.
[lepemadya naBimeHUs XUIKOCTHIO U
ra3oM.
Coo01maronuecs CoCybl.
[ 'mapaBnuueckuii mpecc.

[IposiBiieHME JIEUCTBUS
aTMOC(hepHOro JaBJICHHUS.

Cudon.

3aBUCUMOCTD BBITAJIKUBAIOLIEH

CWJIbI OT 00bEMa MOrpyXKEHHOW B
KUJIKOCTh YacTHU TeJla W IUIOTHOCTHU
KU JIKOCTH.

PaBeHCTBO BBITAIKMBAKOLIECH CHUJIBI
Begly BBITECHEHHOW JKHIKOCTH.

CJIOBHE IUJIABaHUs TEN: IUJIABAHUE
WU TIOTPY>KEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUUIOTHOCTEW Tena u
YKHAJIKOCTH.

154.3.4.2. JlaGopaTtopHble pabOTHI U
OTIBITHI.

HccnenoBanne 3aBUCHUMOCTH  BecCa
Tesa B BOJIE OT 00bEMaA MOTPYKEHHOI B
PKUJIKOCTh YacTH TeJa.

Onpenenenue BEITAJIKMBAIOIICH
CUJIbI, JICUCTBYIOIIEM HA  TEJO,
[MOI'PYKEHHOE B )KUIKOCTb.

pOBEpKa HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CUJIBI, JICMCTBYIOIIEH
Ha TEJIO B )KUJAKOCTH, OT MAcChl Tea.

OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCHMOCTh BBITAJKUBAIOLICH CHIIBL,
JICUCTBYIOILIECH HA TEJIO B )KUIAKOCTH, OT
o0bEMa TOrpyKEHHOH B KUIKOCTh
YaCTH TEJA U OT INIOTHOCTH KUJKOCTH,

KoncTpynpoBanue apeomMerpa WIH
KOHCTPYHUPOBaHUE JOJIKA 17|
onpenesieHue €€ rpy30rnoJbEMHOCTH.

54.3.5. Pabota ®w MOIIHOCTE.

9111\5:[er;1.

exaHu4yeckass paboTra s CHII,
HaIIpaBJICHHBIX BIIOJIb JIMHUN
nepeMeneHusi. MomHocCTb.

POCTBIE MEXaHU3MBI: pblUar, BOPOT,
OJIOK, MTOJIMCHACT, HaKJIOHHAS
[IJIOCKOCTh, HOXKHUYHBIA MEXaHU3M.
MomeHT cuibl. PaBHOBecue pblvara.
[IpaBuio  MomeHTOB. [Ipumenenue
[paBUjia paBHOBECHS pbluara K OJIOKY.
«30JI0TOE TIPABUIIO» MEXAHUKHU. KHJX_[
MPOCTBIX ~ MeXaHu3MOB.  IIpoctsie
MEXaHU3Mbl B OBITY, TEXHHUKE, KUBBIX|
OpraHu3mMax.

Mexanunyeckas DHEPIusl.
Kunernueckas M IOTEHUMAJIbHAA
pHeprus. [IpeBpamieHne ogHOro BUIA
MEXaHUYECKOM DJHEPruh B JIPYIOM.
3aKOH COXPAaHEHHsS W IPEBPALLEHUS
PHEPIUU B MEXAHHUKE.




154.3.5.1. /lemoHcTpanuu.

[IpuMepbl IPOCTHIX MEXaHU3MOB.

154 3.5.2. JIabopatopHbie pabOTHI U
OTIBITHI.

HccnenoBanue ycioBUil paBHOBECHS]
pblyara.

N3mepenne KII HAKJIOHHOM
MJIOCKOCTH.

N3yuenne mnpaBwia pselyuara s
MOJABUKHOTO u HETOABUYKHOIO
0JIOKOB.

Onpenenenne KIIJI monBuxHOrOo U
HEMOABMKHOIr0 OJI0Ka.

Omnpenenenue paboThI CUJIBI
VIIPYrOCTH TMPU MOIBEME TPY30B IMpHU
[MOMOIIY ITOJABUKHOr0 OJIOKA.

Wzydenne _ 3aKOHa  COXpaHEHHS
MEXaHUYECKON YHEPTUH.

& Kiacc
154.4.1. TemyioBbIE ABJICHUS.
OCHOBHBIE MOJIOKEHUSA

MOJIEKYJIIPHO-KUHETUYECKON  TEOPUU
CTpOeHUs BelecTsa. Macca u pasmepsl

aTOMOB 151 MOJICKYJIL. OHLITI)I,
[MOATBCPIKAAIOIHC OCHOBHBIC
IIOJIOKCHU MOJICKYJIAPHO-

KUHETUYECKOU TEOPUH.

Mogenu TBEpHOro, KUAKOTO W
ra3000pa3HOro COCTOSHHI BEIIECTBA.
Kpucrammuyeckue U aMop@HbIe Tema.
['paden — HOBBIN MaTepHa JJIs1 HOBBIX
TEXHOJOTUN. TE€XHOJIOrMU ITOIy4YEeHUS
MCKYCCTBEHHBIX anma3oB. OObsacHeHne
CBOMCTB I'a30B, KUJIKOCTEWU U TBEPJBIX

Tell Ha OCHOBE IIOJIOKEHU N
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU.
[ToBepXHOCTHOE HATsKEHHUE,

CMa4YMBaHUE, KallWJUIIPHBIE SBIICHHUS.
TerioBoe paclIMpeHue | CXKaTHe.
3aBUCHUMOCTb  JIaBJICHHA Tra3a OT
00BEMa, TeMIepaTyphl.

Temmeparypa. CBsi3b TEMIIEpaTyph
CO CpelHEW KHHETHYECKOM HHepruen
TEIJI0BOIO JBUKEHUS YaCTHLI,
TemrepaTypHbI€ IIKaJIbI.

Buyrpennss  osueprus.  CrocoObl
W3MEHEHUS BHYTPEHHEH  SHEPruu:

Tertonepeaada 51 COBEPILICHUE
paboTHI. Buner TEIUIONEepEIauH:
TEIJIONPOBOIHOCTb, KOHBEKIIHUS,

n3nydyeHue. Bunpl Temionepenadyn B
npupose U TexHuke. HeoGpaTumocTh
TETUIOBBIX MPOIIECCOB.

KonnuectBo Temnorel. Y aenapHas
TEII0EMKOCTh BelllecTBa. TemiooOMeH
M TEIUIOBOE PAaBHOBECHE. 3aKOH

Hrrorona-Puxmana. VYpaBHeHue
TEIUIOBOTO OataHca.

IInmaBnenue u OTBepJIeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y I€/IbHas
TEIJIoTa IJIaBJICHUS.

[lapooOpa3oBaHue U KOHJACHCAIIUA.
Hcnapeane. Kunenme. YaenbHas




TEIJI0Ta napoo0pa3oBaHUs.
3aBUCHUMOCTh TEMIIEpaTypbl KHUIICHUS
OT aTMoc(hepHOTro JTaBJICHUSL.
HachlleHHbI 1 HEHACBIIICHHBIN Map.
BiaxxHOCTh BO31YXA.

DHeprus TOIIMBA. V nenbHas
TEIJIOTa CTOPaHUs.

[TpuHIMIBI %2160T51 TEIJIOBBIX|
JIBUTATEIICH. I1J1 TEILIOBOIO
nBuraTeiis. TemnoBble ABUTATEIN M
3aImnTa OKpYyXaromien Cpenpl.

TeruioBbIe NOTEPHU B TEMIOCETSX.
3aKOH COXpPAaHEHUS U INPEBPAILLICHHUS]
HPHEPIrUU B MEXAHWYECKHUX U TEIIOBBIX
POLIECCaXx.
154.4.1.1. JlemoHCTpaIlUH.

Habmonenue OpOYHOBCKOTO
TTBKEHUS.

Hab6monenune nuddysuu.

HaOmronenue SIBJICHUU
MOBEPXHOCTHOTO HATDKEHHS,
CMauMBaHUA U KallWJUIIPHBIX SBICHUI.

HabGmonenue TETUIOBOTO

pacIIMpPEHUS TE.

3MmeHeHne paBieHus rasza IpH
M3MEHEeHUH 00bEMA U HarpeBaHUU UJIH
OXJIAXKICHUMU.

[IpaBuia usmMepeHus TemnepaTypsl.

Buasl Terionepenayu.

Oxyia)xIeHne TpHU  COBEPLICHUH]
paboTHI.

HarpeBanne mnpu  COBEpILICHUHY
pabOThl BHEIIHUMU CUJIAMH.

CpaBHeHHe TEIUIOEMKOCTEN
pa3IMYHbIX BEIIECTB.

HaOmronenue kunenus.

Habmonenne MTOCTOSIHCTBA
TEMIIEPATYPHI MPHU IIABJICHUH.

Moen TemIOBBIX IBUTaTEICH.

154.4.1.2. JlTabopaTopHble pabOTHI U
OTIBITHI.

OnbITHl IO OOHAPYKEHUIO JEHCTBUS
CHUJI MOJIEKYJIIPHOT'O MPUTSIKEHUS.

OnbIThI o BBIPAIIIMBAHUIO
KPUCTAJUIOB TIOBAPEHHOW COJIHM WIIU
caxapa.

N3mepenne  temmeparypsl  IIpH
MOMOIIIM KUJIKOCTHOTO TEPMOMETpA U
aTyrKa TEMIIEPATyphI.

OMnbITH O HAOIIOJICHUIO TEIJIOBOTO
pacIIMpEHHs Ta30B, JKMIKOCTEH W
TBEPJIBIX TEJL.

OrnpezeneHue aaBlIeHUS BO3JyXa B
OaJIJIOHE IIIMpHUIIA.

HUccnenoBanue 3aBUCUMOCTH
JIaBJICHUsI BO3JlyXa OT €ro oobéMa u
TEMIIEPATYPHI.

[IpoBepka THUIIOTE3bl  JIMHEWHOM
3aBUCUMOCTHU JUTUHBI CTOJIOUKA
JKUJIKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIEepPaTyphbl.

a0ronenue U3MEHEHHUS
BHYTPEHHEM  DJHEPruM  Tela B
pe3yJbTaTe Teronepenadyd u paboThl




BHCIITHUX CHJI.
UccnenoBanue SIBJICHUS
TEIUIOOOMEHAa  IPY  CMEIIMBaHUU
XOJIOJTHOM M TOPSIYCH BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIIOTHI,
MOJIYUEHHOT'O BOJIOM MPH TETNIOOOMEHE
C HarpeTbIM METaUTMYECKUM
TATMHAPOM.
OrnpeieieHHe MOITHOCTU TETIOBBIX
noTepsb (3akoH HproToHa-Puxmana).

Omnpenenenne YAEIbHON
TEIJIOEMKOCTHU BEILIECTBA.

UccnenoBanue npouecca
WCIIapeHUs.

Ornpenenenue OTHOCHUTEJILHOU

BJIQYKHOCTH BO3/yXa.

OnpeneneHre yAEIbHOW TEIJIOTHI
TJTABJICHUS JIbJIA.

154.4.2. DnexkTpuueckue 7|
MAarHUTHBIC SIBJICHHUS.

Onektpuzanusa Ten. JlBa  poxa
DIIEKTPUYECKHUX 3apsJI0B.
B3aumoneiicTBie 3apsyKEHHBIX —Tell.
3akoH Kynona.

DIIEKTPUYECKOE ToJIE.
Hanpsx€HHOCTD BJIEKTPUYECKOTO
1OJIA1. [TpuHIMIT CyIEpIO3ULUA
DIIEKTPUYECKUX roJjen (Ha

KaueCTBEHHOM YPOBHE).

Hocurenu 3jeKTpuYecKux 3apsjioB.
DneMEeHTapHbIN AIEKTPUUECKUN 3apsia.
Crpoenne  aroma.  IIpoBogHuKH,
JOUAJIEKTPUKA U MOJYHPOBOJHUKH.
3aKOH COXpaHEHUS DSJIEKTPUYECKOTO
3apsja.

JEKTPUYECKUH  TOK. Y CIIOBHS
CYLIECTBOBAHHUS JIEKTPUUECKOTO TOKA.

CTOYHMKM  TIOCTOSSHHOTO  TOKa.
JleicTBUsL ~ DJIEKTPUYECKOTO  TOKA|
gfeHJ'IOBOC, XUMHYECKOE, MarHUTHOE).

JEKTPUYECKUHA TOK B MeTaiax,
KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna TOKa,
DNEeKTPUUECKOE HaIIpsKEHHUE.
AMIIEpMETPp U BOJBTMETP B ILEMNH
MOCTOSSHHOTO ToKa. (ConpoTuBIIEHHE
[TPOBO/THHKA. Y nenpHOE
COIIPOTHUBJICHHE BenlecTBa. 3akoH OMa
U1t yuactka uenu. [locnenoBarensHoe

17§ napajieIbHOE COCITMHEHNE
MIPOBOTHUKOB. DIIeKTPOABIIKYITIAs
cuna (mamee — DJIC) B 1emnw

[MOCTOSSHHOTO TOKa. 3akoH Owma g
nonHoit 1enu. [lpaBuna Kupxroda.
Pacu€r  TpOCTBIX  DAIEKTPUUYECKHUX
nenei. HemuHeiHbie 31IEMEHTHI.
Pa6ota u MOIIHOCTb
PIEKTPUYECKOTO TOKA. 3aKOH J[KOyiis-
JleHnia. DnekTpuyeckue 1Enu U
MOTPEOUTENN AICKTPUUECKON SHEPTUH
B ObITYy. KopoTKO€ 3aMbIkaHue.
[TocTostHHBIE MAarHHUTBHI.
B3anmopenicreue MMOCTOSHHBIX|
MarHuTOB. MarunutHoe TOJIE.




MarnutHoe 1moie 3eMiIM U €ro
3HaUYCHUE JIJIs )KM3HU Ha 3emiie. OnbIT
Opcrena. MarnutHoe 0JIE
RIIEKTPUYECKOro Toka. OnbeIT AmIiepa.
[IpuMeHeHue  HAICKTPOMArHuTOB B
TexHUuKe. JlelicTBE MarHUTHOTO TOJIS
Ha MPOBOJHUK ¢ TOKOM. Crita Amriepa
U ONpEAciICHUuE €€ HalpaBJICHUS.
DJIEKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcrionb30BaHUe DJIEKTPOBUrATENEH B
TEXHUYECKUX YCT-pOMCTBAX U HA
TPAHCIIOPTE.

O1bBITBI ®apaest. SIBnenue
DIICKTPOMArHUTHON WH]TYKIIUH.
[IpaBuio JleHma. DaekTporeHeparop.
CnocoObl MOJydeHHUs DJICKTPUUECKON
DHEPIUH. JEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HMCTOYHUKAX
PHEPTrUU. DKOJIOTMYECKUE MPOOIeMbl
PDHEPIreTUKU. TOIUIMBHBIE JIEMEHTHI U
DIIEKTPOMOOUITH.

154.4.2.1. JleMOHCTpaIlUH.

DJeKTpHU3aUs TEL.

J(Ba poza SIEKTPUIECKUX 3apsI0B U
B3aMMOJICHCTBUE 3aPSKEHHBIX TEJ.

YcTponcTBO u JIEHCTBUE
PIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKask NHIYKIIHS.

3aKOH COXPAHEHUSI DIEKTPUYECKUX]
3apsiA0B.

OJIEIMPOBAHUE CHUJIOBBIX JIMHUM
PIEKTPUYECKOrO0 OIS C IOMOIIBIO
OyMaXXHBIX CYJITAHOB.

IIpOBOHUKH U JUDJIIEKTPUKH.

M cTOYHUKHM TOCTOSTHHOTO TOKA.

JlercTBUs 3IEKTPUYECKOrO TOKA.

DJIEKTPUUECKUN TOK B )KUIKOCTH.

['a30BbIii pa3ps.

N3mepenue CHJIBI TOKA
aMIIEpMETPOM.
N3mepenue DJIEKTPUYECKOTO

HaNpsHKEHUST BOJTBTMETPOM.

Peocrar 1 Mara3uH CONpOTUBIICHUI.

BzaumopeiictBue IIOCTOSIHHBIX
MarHuTOB.

MogenupoBaHue  HEBO3MOXKHOCTH
paz/iesIeHUs! OJIF0COB MarHuTa.

MoaenupoBaHue MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarusurtHoe oJie TOKA.
DJIEKTPOMArHHUT.

JlelicTBUe MAarHUTHOIO MOJsS HA
MMPOBOJHUK C TOKOM.

DNeKTpoABUTaTEIh MTOCTOSIHHOTO
TOKa.

OnbiTel Dapajes.

DIIEKTpOreHepaTop MOCTOSSHHOTO
TOKA.

154.4.2.2. JlabopaTopHble pabOTHI U
OTIBITEL.

OI1IBITBI 10 HaOJII0IEHUIO
PIIEKTPU3AINHT TeI _mpy
CONPUKOCHOBEHHMH M MHAYKIIHCH.




Hccnenosanue JICUCTBUS
DIIEKTPUYECKOTO TIOJIST Ha TTPOBOTHUKH
U JTUDJICKTPUKH.

CoOopka u HCIIBITAHUE
DIEKTPUYECKOW TEeMH IOCTOSHHOTO
TOKA.

HccnenoBanne 3aBUCUMOCTHA  CHIIEI
TOKa, MPOTEKAIOLIET0 Yepe3 Pe3nucTop,
OT HaIpsHKEHUS Ha PE3UCTOpe |
COMPOTHUBIICHUS PE3UCTOPA.

ONBITHI, JEMOHCTPUPYIOIIINE
3aBHCUMOCTD AJIICKTPUIECKOTO
COIPOTHUBIICHHUSI TPOBOJHUKA OT €ro
JUIAHEI, IIOIIA U MONEPEUHOTO
CCUCHUS M MaTepHala.

Onpenenenne YAECIBHOTO
COIIPOTHUBIJICHHS TIPOBOIHUKA.

pOBEpKa  TpaBWUJIa  CIIOXKCHHS
HaIPsHKCHUN TIPU T0CIIeI0BaTEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ui CHIIBI TOKA
Mpy  HapajyieIbHOM  COCJIMHEHUU
PE3UCTOPOB.

Omnpenenennie DJIC U BHYTpEeHHETO
COIIPOTHBJICHUS UCTOYHHUKA TOKA.

HpOBGpKa npaBus Kupxroda.

pOBEpKa BBINOJIHEHNUS 3aKoHa Oma
JUUTS TIOJTHOM IIETIH.

Nzydyenne BOJILTAMIIEPHBIX
XapaKTEPUCTUK HEJIMHEWHBIX
PJICMEHTOB (JIaMITbl HaKaJWUBaHUS WIIH
MOJTYITPOBOAHHUKOBOT'O JHOJ1A).

Onpenenenne paboThl
PIIEKTPUYECKOr0 TOKA, WIYIIETO Yyepe3
PE3UCTOP.

Onpenenenne MOIIIHOCTH
PJIEKTPUYECKOr0 TOKA, BHIACISIEMOM Ha
pe3UCTOpeE.

Onpenenenne KIIJ narpesarens.

HccnenoBanue MAarHuTHOI'O
B3aNUMOJIENCTBUS MMOCTOSIHHBIX
MarHuTOB.

N3yuenue MarHuTHOT'O 10JIA

MOCTOSIHHBIX ~ MarHUTOB MpU  HX
O0bEAMHEHUH U Pa3/IeTICHUU.

HccnenoBanue NENUCTBUS
PIEKTPUYECKOIO0 TOKAa HAa MAarHUTHYIO
CTPEJKY.

TBITHI, JEMOHCTPUPYIOILINE
3aBHCHUMOCTb CHJIbI B3aUMOJEHCTBUSA
KATyIIKU C TOKOM U MarHuTa OT CHUJIbI
W HANpaBJEHUS TOKA B KATYIIKE U OT
Hanu4usl (OTCYTCTBHUSA) CEplIEYHUKA B
KATYIIKE.

3y4€HUEe JIeUCTBUS MAarHUTHOIO
M0JIs1 Ha MTPOBOJIHUK C TOKOM.

KoHcTpynpoBanne u  U3y4yeHUE
pabOTHI AIEKTPOABUTATES.

N3mepenue KIIL
PIIEKTPOABUTATEILHON YCTAaHOBKH.

OnbITHl IO MCCIEAOBAHUIO SIBJICHUS
AIEKTPOMArHUTHOW _ MHIYKLUH:
MCCIIEI0BaHNE U3MEHEHU U 3HAYCHUS U
HaIPaBJICHHS] THAYKIIMOHHOTO TOKA.




9 xiacc

154.5.1. Mexannueckue sIBJIEHUS.

MexaHnyeckoe JIBUKEHUE.
MarepuanpHass ~ Touka.  CnocoObl
OIMCAHUA MEXAHUYECKOTO IBUKCHUS:

TaOJIMYHBIH, rpaduyeckuii,
aHamuTudeckul. Cucrema OTCUETA.
OTHOCHUTENBHOCTD MEXaHUYECKOT O
JIBUKCHUS.

BekTopHble BEIMYUHBI, ONEpPaALUU C
BEKTOpaMH,  MPOEKIMH  BEKTOpa.
Pannyc-BeKTOp MareprualbHONM TOUYKH,
epeMeENIECHNE Ha IIJIOCKOCTH.
PaBHOMEpHOE PSIMOJIMHEWHOE
JIBUKCHHUE. €pPaBHOMEPHOE

MpsSIMOJIMHEHOE NBMKeHHE. CpemHsis
W MTHOBEHHas CKOPOCTh Tella TIpH
HEPABHOMEPHOM JBUKCHUHU.
CKOpEHHE. PaBHOYyCKOpeHHOE
NPSIMOJTMHEWHOE JBUKCHHE.
CKOpEHHE CBOOOJHOTO  TaJeHUSI.
OmnpbiTel ["anunes.

['paduueckas UHTEpIIpeTaIusl
YCKOPEHHsI, CKOPOCTH, HPOHIEHHOTO
yTH u nepeMeIleHUs TUTSt

MPSIMOJIMHENHOTO JIBUXKEHUS.

JIBrkeHne Tena, OpOLIEHHOro MOJ
YIJIOM K TOPU30HTY.

JIBrxeHune o OKPY>KHOCTH.
JInneninas CKOpOCTb, yrijioBas
CKOpOCTb,  NEPUOJ U  4YaCTOTa
oOparieHus pu PaBHOMEPHOM
JIBUOKEHUM IO OKPYKHOCTH. CKOPOCTh
M YCKOpPEHUME TP JIBHKEHUH IO
OKPY>KHOCTH.

eKTOop cuiibl. PaBHOAEHCTBYyOIIAS
cuJa.

IlepBoiii 3akoH Hprorona. Bropou
3akoH Hprorona. Tperunn 3akoH
Herotona. IlpuHnun cynepnosunnn
CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina
TPEHHS: CHUJa TPEHUS CKOJIbKCHHS,
CUJla TPEHUS TIOKOsA, NPYTHE BHUJIbI
Tpenus. KoadduimeHnt TpeHus.

JIBr>KeHuE Ten 10 OKPYKHOCTH TOJ
EUCTBHEM HECKOJIBKUX CHII.

3akoH bepHymm n nogsEMHas cuia
Kkpbuta. COBpEMEHHBIE JIETaTEIbHbIC
amraparsl, CyJa Ha TOABOJHBIX
KpPbUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUJISX. IFBH)KeHI/Ie rmoes3zaa Ha
MAarHATHOW IOTYIIKE.

Cuila TSHKECTH U 3aKOH BCEMHUPHOTO
TATOTCHUA. J[BMJKEHME TEII BOKPYT
TPABUTALIMOHHOIO  IIEHTpA éB TOM
qyclie  IUIAaHET  BOKPYD OJIHIIA).
[lepBag ~ KOCMHM4YECKass  CKOPOCTb.
HeBecomMocTh U neperpysku.

PaBHOBecHME MaTepUaIbHOM TOYKH.
AOCOJIFOTHO TBEPJI0E TEJO.
PaBHOBecHEe _ TBEPAOIO Tena C
3aKPEIUIEHHOM  OChIO  BpAILlCHUA.
MoMeHT cuiibl. LIeHTp TSKECTH.




Nmmrynse TeJa. N3menenne
UMITyJIbca. VIMITysIbe CHIIBL. YTIpyroe u
HEYIIPYroe B3aWMOJICHCTBUE. 3AKOHBI
M3MEHEHUSI U COXPAHEHUsSI UMITYJIbCA.
PeakTuBHOE OBIDKCHHE.

Mexanndeckasi paboTa U MOIIHOCTb.
Pabora cui TsDKeCTH, YOPYrOCTH,
TpeHusa. CBs3b HSHEPruv U padOTHI.

OTEHIMaIbHAas SHEPTHUs Tena,
MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loTeHIIManbHast  SHEPrusi  CXKATOU
npyxuHbl. KuHeTnveckas dSHeEprus.

eopeMa O KHHETUYECKON DHEPIruu.
3aKOH M3MEHEHUS W COXPAaHECHUS
MEXaHUYECKOU IHEPTIUU.

154.5.1.1. JlemoHCTpaIuu.

HaGnronenue MEXaHNYECKOI O
JIBU>KEHUS T€JIa OTHOCUTEIIBHO Pa3HbIX
TEJl OTCYETA.

CpaBHeHHME TNyTe U TPACKTOPU
JIBDKEHUSI OJJHOTO M TOTO K€ Tela
OTHOCUTEJILHO Pa3HBIX TEJI OTCUETA.

M3mepenne CKOPOCTH M YCKOPEHMS]
MPSIMOJIMHENHOTO JIBUXKCHUSL.

HccnenoBanue PU3HAKOB
PAaBHOYCKOPEHHOTI'O JIBH>KCHUSI.

HabOmronenne pABMKEHUS Tena IO
OKPY>KHOCTH.

abJroieHne MEXaHUYECKUX|
SBJICHUM, TPOUCXOASAIIUX B CHUCTEME
OTCYETa «Tenexka» 1pu eé

PaBHOMEPHOM U YCKOPEHHOM
NBUKCHUH OTHOCHTENFHO KaOWHeTa
bu3nK.

HabGmonenne  paBHOBecust  Tel,
CcBOOOIHOrO  mMaJicHHs, KoJicOaHus
MasTHHKA B MHEPLHAIBHBIX CUCTEMAaX
KaK  IOATBEPXKACHUE  NPHUHIIMIA
OTHOCHUTEJIbHOCTH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT €ro
MAaCChI U ICHCTBYIOIIEN HA HErO CHUJIBI.

HaOmrofenre paBeHCTBA CHJI IIPH
B3aMMOJICHCTBUHU TEJ.

N3menenne  Beca  Tena  IIpH|
YCKOPEHHOM JIBHYKEHUU.

Ilepenaua MMITYJIbCa npy
B3aMMOJCHCTBHHU TEIL

IIpeoOpasoBanus  SHEPrUM  IpU
B3aMMOJICHCTBUHU TEN.

CoxpaHeHue UMITyJIbCa npu

abCONIOTHO HEYIPYyTroM

B3aMMO/ICHICTBUH.

Coxpanenue HMITyJIbCa py

YH]I_inOM B3aUMO/ICHCTBUU.
a0ironenue PEaKTUBHOIO

TTBIKEHUS.

CoxpaHnenue SHEPIruun npu

CcBOOOIHOM MaJICHUMU.

Coxpanenue SHEPrHd _  IIpy|

JBIMOKEHUM  Tella T1OJA  JIEWCTBUEM

MPYKUHBI.

54.5.1.2. JlaboparopHbie pabOThl U
OTIBITHI.
KoHcTpyupoBanue  TpakTa  JJs




pa3roHa u JaIbHENIIETO
PaBHOMEPHOTI'O JIBM>KCHUS IAPUKA WIIH
TEJICKKH.

Onpenenenre cpeaHeld CKOPOCTH
CKOIbXKEHHUs OpycKa WIIM JBHXKEHHs
[IapPHKa 110 HAKJIIOHHOM IIJIOCKOCTH.

MpeCICHUE YCKOPEHUS Tela TpH
PaBHOYCKOPEHHOM  JBHIKEHHU IO
HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanvue 3aBUCUMOCTH MYTH
OT BpPEMEHHU IIPU PABHOYCKOPECHHOM
NBIKCHUH 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU MpHU
PaBHOYCKOPEHHOM  JIBUXKEHUM  0Oe3
HA4YaJIbHOM CKOPOCTH ITyTH OTHOCSTCS
KaK psij HEYETHBIX YUCET, TO BpEMEHA
OJIMHAKOBHI.

HccnegoBanue  JBUKEHUS — Tela,
OpOILIEHHOTO MOJ1 YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHUJIbI
TPEHUS  CKOJIb)KEHHS  OT  CHJIbI
HOPMaJILHOTO J1aBJICHUS.

npeacIeHre ko3 (pdurmenTa
TPEHUS CKOJIbKCHUSI.

OmnpeneneHue kECTKOCTU MPY>KUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI
YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE,
OT cTeneHu gaedopMaluu Mpy>KUHBI.

Omnpenenenue paboOTHI CUJIBI TPEHUS
[pY PAaBHOMEPHOM JBMXKEHMH TEIA I10
TOPU30HTAJIBHOW MOBEPXHOCTH.

MpeAeICHUE paboThI CHJIBI
YIPYrOCTU IIpU MOABEME TIpys3a C
MCIIOJb30BAHUEM  HEMOJBWKHOTO H
MOABHKHOT'O OJIOKOB.

154.5.2. Mexanuveckue KoJeOaHus
W BOJIHBI.

Konebarensnoe JBUYKEHUE.
OcHOBHBIE XapaKTEPUCTUKH
KOJIEOQH M : MeproI, JacToTa,
aMIUIATY/A. ["'apmoHnueckue

KojieOaHus. 3aTyxarliue KojaeOaHUs.
Brinyxnennble kojiebanus. Pe3onanc.
MaremaTu4eckui YW NOPYKUHHBIY
MasTHUKH. [IpeBpaliienue sHepruu npu
K0J1€0aTeTbHOM JBUKCHUH.
Mexannueckue BoaHbI. [IpofnonabHbIE
u nonepedHsle  BonHbL  (CBolCTBa
MEXaHUYECKUX BOJIH: MHTEphepeHIns
u  audpakuus. JnauHa BOJHBI U
CKOpPOCTb €€  paclIpOCTPAaHEHHS.
MexaHudeckue BOJHBI B TBEPAOM
TeJe, CCMCMHYECKHE BOIHBEI.
3BYK. Pacnipoctpanenune 15|
OTpaXX€HHE 3BYKAa. | pOMKOCTb 3ByKa U
BbICOTa TOHA. Pe30HAHC B aKYCTHKE.
NudpaszByk u YIbTPa3BYK.
Vcnons30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSIX.
154.5.2.1. JlemoHCTpaIum.
HaOmroneHue xose0aHuil TeEN IO
NIECTBUEM CHJIBI TSXKECTH M CHIIbI

ynlr{)yrocm.
abjroeHue KoueOaHuM rpy3a Ha




HUTU U HA TIPYKHUHE.

HaOmonenue BBIHYKJI€HHBIX
Kosie0aHUil U pe30HaHca.

Pacnpoctpanenne mnpoIONBHBIX H
MOIIEPEYHBIX BOJH (Ha MOJICIH).

Haomonenne wuHTepdepeHnnn
nudpakuy BOJH Ha TMOBEPXHOCTHU
BOJIbI.

HaGmronenne 3aBUCUMOCTH BBICOTHI
3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

152].5.2.2. JlaboparopHbie pabOTHI U
OTIBITHI.

OmpezeleHre 4acToThl W IMEPUOAQ
KOJIeOaHU MaTeMaTU4eCKOro
MasiTHUKA.

Ompeneienre 4acToThl W IMEPUOAA
KOJIeOaHUM MPYKUHHOTO MasiTHUKA.

Hccnenosanue 3aBUCUMOCTH
neproja KojiebaHuil rpy3a Ha HUTH OT
TTMHBI HATH.

Hccnenosanue 3aBUCUMOCTH
neproja KoseObaHWil  MPY>KUHHOTO
MasiTHUKa OT MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHOJIA
Koje0aHUi Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb TE€pHoja  KoJeOaHui
NPY)KHHHOTO MAsATHUKA OT MAacCChI
rpy3a U )KECTKOCTHU MPYKUHBI.

3MEPEHHE YCKOPEHUsI CBOOOIHOIO
MajieHuUs.

154.5.3. DnekTpoMarHuTHOE TOJIE U
PIEKTPOMArHUTHHIE BOJHBI.

DJIEKTPOMArHuTHOE TI0JIE.
DJIeKTpOMarHuTHbIE BOJIHBL. CBOMCTBA
DIeKTpoMarHuTHeIX  BojH.  Illkama

QJICKTPOMArHUTHBIX BOJIH.
HMcnons30Banue QJICKTPOMArHUTHBIX
BOJIH JJIA COTOBOHU CBA3U.

Panuonokanus. Kocmudeckas cBA3b.

DJNIeKTpOMAarHuTHasi MpUpoJia CBETA.
CxopocTh cBeTa. BonHOBBIE CBOWCTBA
cBeTa: nHTepepeHns U TuPpaKius.

154.5.3.1. JlemoHcTpanuu.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

Nutepdepennuss  u  audpakius
CBETA.

154.5.3.2. JTabopatopHbie pabOTHl U
OTIBITHI.

N3yuenue CBOWCTB
PICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOUIILHOTO TenedoHa.

IIpoBenenue OIBITOB 1o
HAOJIOICHUIO ~ UHTEpPEpeHlnn U
nudpaKIiy CBETA.

154.5.4. CBeToBbIC SBICHUS.

JlyueBas MOJIEJIb cBeTa U
reoMeTpuuecKkas onrthka. VMcTouHuku
CBETa. [Ipssmonunerinoe
}():aCHPOCTpaHeHI/IC CBE€Ta. 3aTMEHUA

onHua u Jlynel. OTpakeHHe CBeTa.
[Imockoe 3epkajio. 3aKOH OTPaKEHMsI




cera. llocTtpoeHne u300pakeHUN,
C(l%g{)pMHpOBaHHBIX 3epKajoM.
pesnoMiieHue CBETA. 3aKoH
[TPEIIOMIICHUS CBETA. [Tonnoe
oTpakeHHe cBera. lcnonb3oBaHue
[IOJIHOTO OTPAKEHHUS B ONTHYECKHUX
CBETOBO/IaX, ONTOBOJIOKOHHAS CBSI3b.

JInn3sa, xon myuen B muH3e. Popmyia
TOHKOU JIAH3BI. [TocTpoenue
M300paKeHuH, c(hOpMHUPOBAHHBIX
TOHKOU JINH30M. OnTryeckas cucrema
¢doroanmnapara, MHUKpPOCKONa 17|
Teaeckomna. ['7a3, Kak oOINTHYecKas
cucrema. bimzopykocTth 7|
AIIbHO30PKOCTb.

Paznoxxenue 6eyoro ceera B CIEKTP.
OnbIThHI HeroToHna. Croxenue
CHEKTpPaJIbHBIX LBETOB. Jlucrepcus
CBETa.

154.5.4.1. JleMOHCTpanuu.

[IpsiMoNIMHEWHOE PpacpOCTPAaHEHUE
CBETAa.

OTtpaxeHue cBera.

[lomyuyenue U300paKeHN B
MJI0CKOM 3€pKalie.

[Ipenomiuenue cBera.

OnTUYEeCKUd CBETOBO/I.

Xoa ydel B cOOMparoleil JTuH3e.

XO0JI Iy4el B pacCEUBAIOLLEH JIMH3E.

[lonydyenue U300 paKeHUI C
MTOMOILBIO JINH3.

[Tpuniun aeiicTBust ¢goroamnmnapara,
M1/11\1/<[p0c1<0na U TEJIECKOIIA.

0JleNb rias3a.

PaznoxeHnue 0enoro cBera B CIEKTP.

[lonydenne ©Oemoro cBera Mpu
CJIO)KEHUH CBETA PAa3HBIX LIBETOB.

154.5.4.2. JlabopaTopHbie pabOTHI U
OTIBITHI.

HccnenoBanne 3aBUCMMOCTH  YIJIa
OTpPaXEHMsI CBETOBOIO JIydya OT YIJIA
najgeHusl.

N3ydyeHne CBOMCTB M300paKE€HUS B
MJI0CKOM 3€pKalie.

HccnenoBanue 3aBUCHUMOCTH  YIJIa
NpEJIOMIIEHUST OT  yrja [aJIeHus
CBETOBOIO JIy4ya HA TPAHULE «BO31YyX—
CTEKJIO».

[Tonyuenue U300 payKeHUH C
MOMOIIBI0 COOMPAIOIEH JTUH3BI.
Omnpenenenue (boKyCcHOro

pPacCTOSIHUSI M ONTHUYECKOW  CHUJIBI
COOUpAIOIIIEH JINH3BI.

OmnbITEI O  Pa3JIOKEHUIO OeJIoro
CBETA B CIIEKT).

OneITl 1O BOCHOPUATUIO I[BETA
MPEIMETOB IIPU UX HAOJIIOJECHUM Yepe3
[IBETOBBIC (DUIIHTPHI.

154.5.5. KBaHTOBBIE SIBJICHUS.

OnbiThl Pezepdopaa u mianerapHas
MoJienb aroMa. Mognens aroma bopa.
HMcnyckaHue W TOIJIOLIEHUE CBETA
aTOMOM. KBanTsbl. JInneituarrle
CIICKTPBL.




PanunoaktuBHOCTE. Anb(a-, Oera- U

raMmma-u31y4eHusl. Crpoenue
aToMHOro sigpa. HykioHHas monenb
aTOMHOI'0 Aaapa. N3otomsl.
PannoakTUBHbBIE pEeBpaLCHUS.

[lepuon mosypacnaga aTOMHBIX SIEP.
JlericTBUE paluOaKTUBHBIX M3TYyYEHUN
Ha OJKMBBIE OpraHW3Mbl. 3allUTa OT
PaANOAKTUBHOT O U3JTYYECHUSI.

S nepHblie peaxKLuu. 3aKOHBI
COXpaHEHHUsI 3apsJOBOTO U MAacCOBOTO
qycesl. DHEPrus CBSI3M aTOMHBIX SIZIED.
CBsa3p Maccel M dHeprud. Peakuuu
CHHTE3a M _JejeHus saep. Mcrouynuky
pHeprun ConHila W 3BE34. fnepHas
PHEPreTHKA. DKOJOTUYECKUE
MPOOJIEMBI SIIEPHOM SHEPTETUKHU.

154.5.5.1. JlemoHCcTpalum.

CnexTppl U3Ty4EHHS U MOTJIOMICHUS.

CrnexTpsl pa3IMYHbIX Ta30B.

CnexTtp Bogopoa.

HaGmonenne TpekoB B  Kamepe
Buiibcona.

Pabora cuérumka HOHM3UPYIOIINX|
W3Jy4ECHUM.

Perucrpanus U3IIy4ECHUS
MPUPOIHBIX MUHEPAIOB U TPOJYKTOB.

154.5.5.2. JlabopaTopHbie padOTHI U
OTIBITHI.

HaOmronenue CILJIOIIHBIX 51
JIMHEWYATHIX CIEKTPOB U3IIYyYEHUS.

HccnegoBaHue TPEKOB: U3MEPEHUE
DHEPIUM YACTHUIBI IO TOPMO3HOMY
nytu (o gororpadusim).

W3mepenue painoakTUBHOTO (OHA.

154.5.6. TloBTOpHUTENHHO-
0000111arOIIH MOJTYJIb.
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