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PaGouas mnporpamma (mamee IIporpamma) 1o ydeOHOMY TIpEeIMETY
«Dmsuka» paspadborana Ha ocHoBe DPI'OC OO0, dDenepanpbHONW TPOrPAMMBI
BOCTIUTAHHUSA, C YIETOM pacTpeeIEHHBIX M0 KJlaccaM MPOBEpseMBIX TpeOOBaHUH K
pesyabTataM ocBoeHusi OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
oO1iero oOpazoBaHusI.

IlosicHuTEIbLHAA 3aNMUCKA

OO0was xapakrepucTuKa y4eOHoro npeamera « Dusuka»

Kypc ¢usuku — cuctemooOpasyronuii sl €CTeCTBEHHO-HAYYHbBIX yUeOHBIX
IPEIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJIICHUH,
HM3ydyaeMbIX XHMHUEH, OWoJIoTHel, acTpoHOMHUEeW U (u3MYecKor reorpadueii.
®duzrka — 3TO NpPEeIMET, KOTOPBIA HE TOJBKO BHOCUT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYYHYIO KApTUHY MHpa, HO WU MpPENOCTaBIIE€T HaumOojee SCHbIC
oOpa3ipl NMPUMEHEHHs] HAyYHOTO METOAa MO3HAHUSA, T. €. CHoco0a MOIydYeHHs
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonel, ¢puznka — 370 mpeaMeT, KOTOPBIA Hapsi Ly ¢
JPYTUMHU €CTECTBEHHO-HAYYHBIMHM TpPEAMETAMHU JIOJDKEH JaTh OOy4YarolIMMCs
NpeACTaBICHUEe OO0 YBJIEKATEIbHOCTH HAYYHOI'O MCCIEIOBAaHUA M PATOCTH
CaMOCTOATENBHOTO OTKPBITUS HOBOT'O 3HAHUSI.

Onna W3 raaBHBIX 33/ad (pu3nyeckoro oOpa3oBaHUSI B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH H
MHTEpeca K HayKe y OCHOBHOW MacChl OOYYarolIMUXCS, KOTOpbIE B AaJIbHEUIIEM
OyIoyT 3aHsATBI B CaMbIX pa3HO-00pa3HbIX cdepax nesrenbHocTH. HO HEe MeHee
BAKHON 3a7aueil sBIISIETCS BBISIBICHHE W IOATOTOBKA TAJAHTIMBBIX MOJIOJBIX
JOJeN NI TPOAOJDKEHHS 00pa3oBaHUS M JalibHEHIIeld mpodeccuoHaIbHOMN
JESTEIbBHOCTH B O00JACTH €CTECTBEHHO-HAyUYHBIX MCCIEIOBAHUNA U  CO3JaHUH
HOBBIX TexHoJoruil. CoriacHo NPHUHITOMY B MEXIYHapOJAHOM COOOLIECTBE
ornpenaeneHuto, «EcrecTBeHHO-HayuHasi FPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKA
3aHMMAaTh AKTUBHYIO TPAXXIAHCKYI0 TMO3UIHUI0 IO OOUIECTBEHHO 3HAYUMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHbIMU HAyKaMH, W €ro TrOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMH HJesMU. HaydyHO rpaMOTHBIA 4YeloBEK
CTPEMHUTCSl y4acTBOBaTh B apryMEHTUPOBAHHOM OOCYXXJIEHMH TpoOseM,
OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHUSIM, YTO TpeOyeT OT HEro
CJIEIyIOLIUX KOMIIETEHTHOCTEH:

HAy4YHO OOBSICHATH SIBJICHUS, OLEHUBATh M I[OHUMATh OCOOEHHOCTH
HAy4HOI'O UCCIEA0BaHMS,

WHTEPHPETUPOBATh JaHHBIE M WCIIOJIb30BAaTh HAy4YHbIEC JTOKA3aTEJIbCTBA IS
MOJIyYEHUS BBIBOJIOB.

Nzydenne ¢u3MKu COCOOHO BHECTH PEIIAIONIMK BKJIaA B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIIUXCSl.

esu nzyyeHust yaeOHOro npeamera «Puznka»
[enn wu3ydyeHuss ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
onpenenensl B Konuenuuu npenojaBanus ydyeOHoro npenvera «duszuka» B



oOpa3oBaTenpHBIX Opranu3zanuax Poccuiickoit ®enepanuu, peanu3yoomux
OCHOBHBIE  00I1I€00pa30BaTENbHBIE MPOTPAMMBbI, YTBEPKIEHHOW pelIeHHEM
Kosuternun MunucrepcTBa npocsenieHust Poccuiickoit deaepaiiuu, MpoOTOKOJI OT
3 nexabps 2019 r. Ne [TK-48H.

Henu nzydyeHus: Gpu3nku:

npuoOpeTeHrue HHTepeca W CTPEMIICHHS OOYYalolUXCs K HaydHOMY
W3YUYCHHUIO TPUPOJIbI, PAa3BUTHE MX HUHTEIUICKTYallbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIE MO3HAHUSA U (POPMUpPOBAHHE
MCCJIEI0OBATENECKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBJIICHUSM;

dbopMHpOBaHE HAYYHOTO MUPOBO33PEHUS KAaK pe3yJibTaTa U3y4eHUsS] OCHOB
CTpOEHHUS MaTepuu U PyHITaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

dbopMHpoBaHUE TPEACTABICHUNH O PO (PUUKHU IS Pa3BUTUA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUK;

pa3BUTHE  TMPEACTaBICHUHM O  BO3MOXKHBIX  cdepax  Oyayuuen
npodeCCUOHAIBHOW  JAEATENbHOCTU, CBSI3aHHOW C (U3MKOW, MOATOTOBKA K
JanbHeieMy oOy4eHUIO B 3TOM HalpaBJICHUU.

JlocTuxeHnrue 3TUX I1ieJie Ha YPOBHE OCHOBHOTO o0OIEero o0pa3oBaHUS
o0ecreuynBaeTcs PeIeHUEM CIIEIYONINX 3a/1a4:

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM  CTPOCHMHM  BEUIECTBA, O
MEXaHUUYECKHUX, TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOPETEeHNE YMEHHM OIHUCHIBaTh U OOBIACHATH (PU3HUECKHUE SBICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHU;

OCBOGHHME METOJOB PEIICHUS MPOCTEUIINX pPAaCUETHBIX 3aJad C
UCIIOJIb30BAaHUEM  (PU3MYECKHX  MOJeNeil,  TBOpPUECKMX H  IPAKTUKO-
OpUEHTUPOBAHHBIX 3a/a4Y;

pa3BUTHE YMEHUHN HaOJI0/IaTh MPUPOIHBIC SIBJICHUS U BBIMOIHSATH OIBITHI,
JabopaTopHble pabOThl U SKCIEPUMEHTAIBHBIE UCCIEAOBAHMS C UCIIOJIb30BAaHUEM
U3MEPUTEILHBIX PUOOPOB;

OCBOCHHE MNPUEMOB palbOThl ¢ HHGOpMaLUEH (DU3MUECKOTO COJepKaHuUs,
BKJIIOUass WHOOPMALUI0 O COBPEMEHHBIX JOCTIKCHHUSX (U3UKH; aHaIu3 M
KPUTHUYECKOE OlICHUBaHUE NH(OPMAIIUH;

3HAKOMCTBO €O chepaMu IpodheCCHOHAIBHON ACATEIbHOCTH, CBI3aHHBIMH C
bU3NKON, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX
(bU3MYEeCKO HAYKH.

Ha ocHoBe m3yueHuss marepuana Kypca (U3NKU MPOJOIKATh Pa3BUBATH y
obOyyvaroruxcst ¢ HOJIA mbIcnuTenbHBIE ONEpaIuu, Ipu U3yYeHUH (PU3MUECKUX
3aKOHOB, TEOPHid; OOpPa3HOT0, JOTUYECKOTO MBIIUICHUS, TPU PEIICHUU 3a7ady;
pa3liMuHble BUJbI MaMSTU W BHUMAaHUA, NPU U3yYEHUU HAYYHOU JEATEIbHOCTU
y4EHbIX; (OpMHUpOBaTH HAYYHYIO peyb, C MpPUMEHEHUEM (U3UUECKOU
TEPMUHOJIOTMM Ha BCEX JdTanmax oOOy4YeHUs M OCYIIECTBIATh KOPPEKLHUIO
JIBUTATEJbHBIX HAPYIICHUH TMpPU BBINOJHEHUM MPAKTHYECKUX 3aJlaHUi WU
7abopaTopHbIX padboT. MakcuMallbHO CBSA3BIBaTh NPHOOpETaeMble 3HAHUS C
MPAKTUYECKON JICSTENIbHOCThIO M TOBCEJHEBHOM KM3HBIO OOydYaroumxcs,
pa3BuBaTh yueOHYIO MOTUBALIUIO K TTO3HABATEIBHOM J1€ITEIbHOCTH.



IpuHIMIBI K MOAX0bI K peaju3anuu padoyeil MporpaMMbl

Hunamuynocme  6ocnpusmus  yuebHozo  mamepuana. llpeamonaraet
UCIIONb30BAaHUE 3aJaHUN 10 CTENeHW Hapacraomeld TpyaHoctu. Cruemyer
noaOupaTh 3aJaHus, TPH BBIMOJHEHUH KOTOPBIX HCIONB3YIOTCS JIEHCTBHS
pa3IMYHBIX aHAJIM3ATOPOB: CIIyXOBOT0, 3pUTEIBHOT0, KHHECTETUYECKOTO.

Ipunyun npoodykxmuenoti obpadbomku ungopmayuu. B 1ensx mydiiero
YCBOCHHUSA TpenMera, paboyasi mporpamma COCTaBJISIeTCS TaKHMM 00pa3oM, 4TOOBI
UMETh BO3MOXXHOCTh YBEIUYHUTH KOJMYECTBO YACOB IO BCEM TE€MaM, MCKIIOYUTH
HeoOs13aTeIbHBIE TEMbI, COKPaTUB 00bEM TEOPETHUYECKOr0 MaTepHalia, COXpPaHUB
IIPU 3TOM KaK MUHUMYM Oa30BBbIi YPOBEHb MOATOTOBKM OOyYaromuxcs. Y AeIUTh
OoJplliee BHUMAHHE HATJISIHO-DMIUPUYECKONU NESITEIIbHOCTU. Teopus MOXKET
u3y4yaThCsi 0€3 BBIBOJA CIOXKHBIX (opMmysd. 3agadyu, TpeOYIOIIHe MNPUMEHEHUS
CJIIOHBIX MATEMaTUYECKUX BBIUMCICHUW W (OpMyJ, pemarTcs B Kiacce ¢
noMoIbl0 yuutensi. B ydeOHbI mpoiiecc HEOOXOIMMO BKJIIOYATh 3a/IaHMs,
MPENoJIaraloIiue CaMoCTOATENIbHYI0 00paboTKy MH(pOpMaluu 00y4YaroIIUMUCS C
WCIIOJIb30BaHMEM JTO3MPOBAHHOM MO3TanmHOM nomouu nexarora. [IpexsapurensHo
yuuTesb o0ydaer paboTarh ¢ MHPopMauueld no oodpasiy, alropuTMy, BOIIPOCAM.
OOy4aronuiicss OCYIIECTBISIET MEPEHOC TMOKa3aHHOro crocoba 00paboTKu
nH(pOpMaIMu Ha CBOE MHIMBHIyATbHOE 3a/TaHHE.

TIpunyun UHOUBUOYANbHO-OUD PepeHyupo8anHH020 nooxooa. [Tpu
peanm3anMd  aJanTUPOBAHHOW  MPOTPaMMbl  HEOOXOJUMO  HMCIOJB30BaTh
nudpepeHIUupPOBaHHBIN MOAXO0] K KOKIOMY 00yYaroiemMy COTJIaCHO €ro JAuarHosa
u pexomennanuii [IMITIK. B mporecce o0yueHus, yuuTenb YYUTHIBAET TaKHE
0COOEHHOCTH O00y4Yarolerocs, Kak pa3BUTHE JIBUTaTeIbHON cdepbl, HapylieHue
oO1mieir MOTOpUKH (00IIas HAMPSHKEHHOCTh WM BSJIOCTh, HETOYHOCTD JIBHKCHUH,
napajiiuv, Tape3bl, HaJIMYhe WX OCTATOYHBIX SBJICHUI); OCOOEHHOCTH
paboTOCIOCOOHOCTH (yTOMJISI€EMOCTb, UCTOIIaeMOCTb, PacCessHHOCTb,
MPECHIIAEMOCTh, YCUIUYNBOCTh, TEMIT pa0OTHI; YBEIIMUEHNE KOJMYECTBA OITHOOK K
KOHITy ypOKa WJIU MPU OJHOOOPa3HbIX BUIAX NCATEIHHOCTH). TOHKHE IBHMIKEHUS
NajblleB HEPa3BUTHI MPAKTHUYECKH Yy BceX oOydarommxcsa. IloaTtomy mepen
YYHUTEJIEM CTOUT 3aJladya COBEPIICHCTBOBAHMS JIBHKECHUN W CEHCOPHOTO Pa3BUTHS
IIPY BBITIOJIHCHUHM TIPAKTUYCCKUX M JT1aOopaTopHBIX pador. Ilpm HemocTaTtouyHOM
Pa3BUTHU YCTHOM peYM MPH TPOBEACHUU TEKYIIETO M HWTOTOBOTO KOHTPOJIS
UCTIONB3YET METOJIbI, 00JIEryaronue JOCTHKCHHS TIOJIOKUTEIBHOTO pe3yibTaTa
HE TPABMUPYIOIIYIO IICUXUKY 00yJarOIIXCs.

Ipunyun momusayuu K yuenuro. ITOT NPUHIUI MTOAPA3ZYMEBAET, YTO KakKA0€
y4eOHO€e 3a/1aHK€ JOHKHO OBITh YETKHUM, T.€. 00yUYaOIUiCs JOHKEH TOYHO 3HATh,
YTO HAJ0 cHenarh sl TOJy4YeHHs pe3yjpTaTa. Y o0Oydwaromierocss B ciydae
3aTPyAHEHHS JOJKHA OBITH BO3MOYKHOCTH BOCIIOJB30BATHCSI OTMIOPOM MO 00pasity,
10 aJNropuTMy (3a0BLT - MOBTOPIO - BCTIOMHIO - CHIEJAI0).

OgHuM U3 MNyTel MNOBBIIEHUS MOTUBALMH U 3(P(OEKTUBHOCTH yueOHOMU
JESATEIbHOCTH SIBJISIETCSl BKIIOYEHUE 00YyUaloOUXCsl B y4eOHO-UCCIIEI0BATENbCKYIO
U IPOEKTHYIO JIeITeNIbHOCTh, KOTOpasi UMEET CJIETyIOLIUE OCOOEHHOCTH:



e IleMM W 3aJa4d  OTHX BHUJOB JCSATEIBHOCTA OOYYarONTUXCSI
OTIPENENSAIOTCA KaK MX JTMYHOCTHBIMA MOTHBAaMHM, TaK M COIMAIBHBIMU. DTO
03HAYaEeT, YTO TaKas JEeATebHOCTh JOJKHA ObITh HaIllpaBjeHa HE TOJbKO Ha
NOBBIIIEHHE KOMIIETEHTHOCTH TMOAPOCTKOB B MPEAMETHON o00jacTu
OMpENETICHHBIX YYEOHBIX JIMCUMIUIMH, HE TOJILKO Ha pa3BUTHE HX
CIIOCOOHOCTEM, HO M Ha CO3JaHUE MPOJYKTa, UMEIOLIEr0 3HAYUMOCTh IS
APYTux;

¢ yueOHO-MCCIICIOBATEIbCKAS W TPOCKTHAS JEATCILHOCTh JODKHA
ObITh OpraHM30BaHa TakuM 00pa3oM, 4YTOOBI OOydYarolIMecs CMOTJIHU
peann3oBaTh CBOM TOTPEOHOCTH B OOMIEHWH C OJHOKJIIACCHUKAMH,
yuutenssMd v T. JA. CTpos pa3iMyHOTO poJa OTHOIICHHS B XOJe
LEJICHANPABIICHHOW,  ITOUCKOBOM, TBOPYECKOH 51 MIPOJYKTUBHOU
JeSITeIbHOCTH, 00yYalouecss OBJIAIEBAIOT HOPMaMHU B3aUMOOTHOIICHUH ¢
Pa3HBIMU JIIOJIbMU, YMEHUSMH TEPEXOJUTh OT OJHOrO BHUAA OOIICHUS K
JIpyromMy, MpUOOPETAIOT HAaBBIKM HWHIUBUIYAIBHOW CaMOCTOSTEIHLHOU
paboThI M COTPYIHUYECTBA B KOJIJICKTHBE;

e opraHu3anusi Y4eOHO-UCCIEAOBATCIIBCKUX M TPOEKTHBIX pabdoT
00yUarommXxcs o0OecrnieunBaeT coYeTaHue Pa3IMUHbBIX BUJIOB
MMO3HABATEIIbHON JESITEIIbHOCTH. B 3THX BHIax MeATEILHOCTH MOTYT OBITH
BOCTpeOOBaHbl  MPAKTHUUYECKH  JIOObIE  CIHOCOOHOCTH  TMOJPOCTKOB,
peanM30BaHbl JJUYHBIC TPUCTPACTHS K TOMY WJIM HHOMY BHUIY JESITCIHHOCTH.

XapaxkrepucTHKa 0c00bIX 00pa3oBaTe/IbHBIX IOTPEOHOCTEH

® HENpepbIBHOCTh KOPPEKIIMOHHO-Pa3BUBAIOLLETO nporecca,
peanu3yemMoro Kak 4epes cojep;kaHue o0pa3oBaTeNbHbIX 00JacTel, TaK U B
MpolLIeCCEe NHIMBUTyJIbHOW PabOTHI;

® BBEJCHHE B COJEpKaHUE OOYyUYEHMs CHEIHAIbHBIX pa3/eoB, He
npucyrcTByromux B IIporpaMmMe  HOpMaibHO Pa3BUBAOILIAMCS
CBEpPCTHUKAM;

® JCIOJIb30BAaHUE CIEUUAJIbHBIX METOAOB, IPUEMOB U CPEJACTB
oOydyeHuss (B TOM 4YHUCJIE CHEHUAIU3UPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTUIA), 00ECTIEYNBAIOIINX peaIn3aliio 00yUeHUS;

® UHJIMBUIyalu3alus o0yueHus: Tpedyercs B OOJbIIEeH CTENeHH, YeM
JUI1 HOPMaTUBHO Pa3BUBAIOIIETOCS 00yYaroIerocs;

e HEoOXOIMMO WCIOJB30BaHUE OMOp C Jeranu3auueid B ¢dopme
AJITOPUTMOB JIJIsI KOHKPETU3AIMU JISUCTBUN MPU CaMOCTOSITEILHON padoTe,
oOecrieueHne 0co00i MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHu3aluu
00pa3oBaTeabHOM Cpebl.

® CreUHATBbHOE OOYYEHHE «IEPEHOCY» C(POPMUPOBAHHBIX 3HAHUU U
YMEHMU B HOBBIE CUTyallMU B3aNMOJEUCTBUS C JEUCTBUTEIBHOCTBIO;

e crenMagbHas MOMOIIb B PAa3BUTHM BO3MOXKHOCTEW BepOaNbHON U
HeBepOaTbHOW KOMMYHHKAIIUHN Ha yPOKaX (PU3UKH.

MecTo yueOHOro npeamera « ®u3uka» B y4eOHOM ILIaHe
B coorBerctBun ¢ ®PI'OC OOO ¢usuka sBrasgercs o00sA3aTEIbHBIM



MpeIMETOM Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBanwms. [lanHas mporpamma
nmpeaycMaTpuBaeT u3ydeHue (U3MKA Ha 0a30BOM ypoOBHE B 00BbEME TO 2 4 B
Henenro B 7, 8,9 u 10 kiaccax.

Conep:kanue yueOHoro npeamera «Ousuka
7/ kJaacc

Pa3znen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKOIIEro MUPA

®usuka — Hayka o mpupoge. Ssnenus npupoxsl (MCY). ®usuueckue
ABJICHUS: MEXAHUYECKHUE, TEIUIOBbIC, AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

®duznueckre BeaMUMHBL. M3MmepeHue (u3mueckux BenuduH. DPuznyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexayHapoHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd U3Yy4aloT MPUPO.Y.
EcrecTBeHHO-HAy4HBId METOJ TO3HAHMS: HAOJIOJACHUE, IMMOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBSICHEHUE
HaOmroaeMoro siieHus. Onucanue PU3NUecKux SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu

1. MexaHnuyeckue, TeIIOBbIE, AIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC
SIBJICHUSI.

2. dusndeckue mpuOOPsI U MPOIETypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM

U 1IU(POBBIM PUOOPOM.

Jlabopamopnsie pabomol u onvinmwi’

OrnpeeneHue 1eHbl JeICHUS MKaIbl K3MEPUTEIBLHOTO Mprbopa.
N3mepenne paccTosHUM.

N3mepenue 06bEMa )KUAKOCTH U TBEPOTO Tea.

OnpeneneHue pa3MepoB MaJIbIX TeJl.

N3Mepenue temmeparypbl Ipy MOMOIIM KUIKOCTHOTO TEPMOMETPA U
JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeaeHrUe WCCIEAOBAHUSA MO TIPOBEPKE THUIOTE3bI: JIAIbHOCTH
noJiéTa IMapvkKa, MyImeHHOTO0 TOPU3OHTAIBHO, TeM OOJbIlIe, YeM OOJIbIlIe BHICOTA
mycKa.

Pa3znen 2. IlepBoHavaibHbIE CBeIeHNsI O CTPOEHHUH BelllecTBa

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIIECTBRA.

JIBmxenune wyactuil BemiecTBa. CBs3b CKOPOCTH JBMOKEHHUSI YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue uwactwuil
BEIIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U WX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OcoOEeHHOCTH

OrLONE

1 MC — aneMeHTsI cofiep KaHus, BKIIOYAIOIIIE MEXIIPEAMETHBIE CBS3H, KOTOPbIE MTOAPOOHEE PACKPHITH B TEMAaTUUYECKOM
TUITAHUPOBAHUU.

2 3pgech u nanee IMPpUBOAUTCS pach/IpeHHmﬁ TNEPCUCHb Ha60paTOpHI:IX pa60T U OIIBITOB, U3 KOTOPOI'O YUUTEIIb ACJIACT BI)I60p 1o
CBOCMY YCMOTPECHUIO U C y‘léTOM CITMCKa SKCIICPUMCHTAJIbHBIX 3aﬂaHPII>i, npeajmara€MbiX B paMKax OI's o (1)I/I3I/IKe.



arperaTHbIxX COCTOSIHUI BOJBI.

Jemoncmpayuu

1.  HaGarogenune 6pOyHOBCKOTO JBHKEHUSI.

2. Ha6mronenue nuddysun.

3. HaOmionenme  sBiACHM, OOBACHSAIOMIUXCS TMPUTSHKCHUEM  WJIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.
Jlabopamopnwie pabomoul u onvimol

1. Onenka [guameTpa aromMa METOJOM pAI0B (C  HCHOJIB30BaHUEM
dboTorpadwuii).

2. OnbITHI 110 HAOMIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnpITel 1O OOHApYKEHUIO  JEUCTBHS CHJI  MOJIEKYJIIPHOTO
NPUTSHKEHUS.

Pa3znen 3. /IBH:keHHe W B3aUMOJIeliCTBHE TeJ

Mexanudeckoe IBWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytu u
BPEMEHU JBUKCHMUS.

SBneHue mHepuuu. 3aKOH HMHEpUMH. B3anMoneicTBue Ten Kak NpHUYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IMHHUILIE
o0bEMa BellecTBa.

Cuita KaK XapakTepUCTHKa B3auMOJEHCTBUSA Tell. Cuia ynpyrocTd M 3aKOH
I'yka. 3mepenne cuibl ¢ MOMOUIBI0 AUHAMOMETpA. SIBJIEHHWE TATOTEHHS U CHUJIA
Tsokectd. Cuna tsbkectn Ha Apyrux roianetax (MC). Bec Ttema. HeBecoMocCTs.
CroxeHune CHiI, HalpaBJIEHHBIX 110 OAHOM npsaMoi. PaBHoaencTByromas cui. Cuiia
TpeHusl. TpeHue CKOJbXKEHUS M TPEHUE MOKOsA. TpeHue B MPUPOJE U TEXHHUKE
MCO).

Jlemoncmpavyuu

1. Ha0mronenne MexaHHUeCKOro ABMKEHUS Tea.

2. N3Mepenne ckopoCcTr NPSMOIMHENHOTO IBUKEHUS.

3. HaOnronenue siBneHrs MHEPIIH.

4. HaOmnronenue n3MeHeHus CKOpOCTH TIPU B3aUMOCHCTBUM TEI.

5. CpaBHeHHE Macc MO B3aUMO/JICHCTBUIO TEJL.

6. CrnoxeHue cuil, HalpaBJIEHHbBIX IO OJJHOM MPSIMOIA.

Jlabopamopnwie pabomoul u onvimol

1. OnpeneneHue  CKOpPOCTH  pPaBHOMEPHOTO  ABWKEHHS  (IIapuka
B KHUJIKOCTH, MOJIEIH SJICKTPUISCKOTO aBTOMOOWIIA U T. TI.).

2. Omnpenenenre CpeHE CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa o
HAKJIOHHOM TUIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO TeA.

4, OnbITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTb pacCTsKEHUS
(medopmarumn) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

S. OMnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHUS

OT BEcCa TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3nen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB
Hanenue. CriocoObl yMEHBIIICHUS U yBEIUYCHMsI NaBiieHus. [[aBnenue rasa.



3aBUCHUMOCTh JaBji€HHUA raza OT oObéma, Temmeparypsl. [lepemaua mnaBneHus
TBEPABIMHU TEJIAMHM, JKUIKOCTAMH M Tra3zamu. 3akoH [lackans. IIneBmarnueckue
MaIIMHbI. 3aBUCHUMOCTh JABJIEHMS XHUJAKOCTH OT INIyOMHBI. I'MapocTaTHueckui
napajokc. Coobmatromuecs cocybl. ['napaBnuueckne MEXaHU3MBbI.

AtMmocdepa 3emnu u atmocepHoe nasneHue. IIpuuuHbl CyliecTBOBaHUSA
BO3qylIHOW o6osouku 3emuu. Onbir Toppuuennu. M3mepenune atmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpHOTo AaBIIEHUS OT BBHICOTHI HaJl yPOBHEM MOPAL.
[TpuGops! 171t U3MepeHus: aTMOC()EpHOTO TaBICHHUS.

JlelicTBuE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeEJIO. BrITaskuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozmyxoriaBanue.

Hemoncmpayuu
3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPBI.

Ilepenada naBiaeHUs )KUAKOCTBIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mapaBamyeckunii mpecc.

[IposiBienue neicTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCUMOCTH BBITAIKMBAIONICH CHIIBI OT 00bEMa OTPYKEHHON YacCTH
TeJa U INIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcaoBue muiaBaHWs TeN: IJJABAaHWE WM TOTPYKEHHE Tel B
3aBUCUMOCTH OT COOTHOILECHHUS INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnvie pabomout u onvimol

SuhsrwhE

1. HUccnenoBanue 3aBUCHMMOCTH Beca Tella B Bojae OT o00béma
MOrPYKEHHOM B )KUIKOCTh YaCTH TeJIA.

2. OnpeneneHue BBITAIKUBAIONICH CHJIbL, JIEHUCTBYIOIIEHM Ha TENO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHJIBI, IEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT MAaCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHJIBI,

JIEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00BbEMA MOTPYKEHHON B KUIKOCTH YaCTH
T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHUE  JIOAKHU
Y OTIpEAEIICHUE €€ TPY30I10JbEMHOCTH.

Pa3znen 5. PaGoTra 1 MOITHOCTH. JDHEpPrust

Mexannueckas pabota. MOITHOCTb.

[IpocThie MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHas TIUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS phluara K OJI0KY.
«3onotoe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHernueckas M TNOTEHIMAlIbHAs DSHEPTHUS.
[IpeBpalieHrie OHOTO BUIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.
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Jlabopamopnuie padbomot u onvimot

1. Onpenenenue pabOThl CUIIBI TPEHUS PYU PABHOMEPHOM JIBUKEHUU
T€JIa MO0 TOPU3OHTAIIBHOW MOBEPXHOCTH.

2. Hccnenosanue yciioBril paBHOBECHUS phIUara.

3. N3amepenune KII/] HaKIOHHOM IIOCKOCTH.

4, N3ydeHune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

7 Kaace

Pa3nen 6. TensioBble siBieHHUs

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISPHO-KMHETUYECKOU TEOPUM CTPOCHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPAOTO, KUJIKOTO W Ta3000pa3HOTO COCTOSHUM BeIECTBA.
Kpucrammueckue u amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJICKYISIPHO-KUHETUYECKOU TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBA3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHUS
YacTHIL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW DSHEPIUH:
Temionepeaaya u COBEpUICHUE paboTHI. Bunpr TEIUIONEepeauu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KonudecTBo TeruoTel. YaenbHas TEIUIOEMKOCTh BelecTBa. Termoo0MeH H
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO OajlaHca.

[InaBneHre U OTBEPACBAHNE KPUCTALIMYECKUX BEIIECTB. Y I€bHAs TEIUIOTA
raBnenus. [lapooGpazoBanne u kouaeHcauusi. Mcmapenue (MC). Kumnenwue.
VYnenwHas Teruiora mapooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHUS OT
atMoc(epHOro napieHus. BiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y IeJbHAs TETUIOTA CTOPAHMUS.

[Ipuniuner  paboOTHI TETJIOBBIX JIBUTATEJEH. KII TEIJI0BOTO
nBHTrarens. TerToBbie ABUTaTeIN U 3almTa okpyxKarorieit cpeasl (MC).

3aKOH COXpaHEHUS U MPEBpalIeHUs SHEPTUU B TEIIOBbIX nponeccax (MC).

Jemoncmpauuu

1. Habmonenne OpoyHOBCKOTO JTBUKECHHUS.

2. Habmronenune nuddysuu.

3. Habmronenue sBjieHn cMaYrBaHUS M KaTWJUIIPHBIX SBJICHUI.

4, Habmronerune TeniaoBoro pacimmpeHus Tel.

S. N3MeHeHne naBlIeHWS Ta3a MpH W3MCHCHHH 00BbEMa W HarpeBaHUU
WA OXJIAXKICHHH.

6. [IpaBuiia u3mMepeHus TemIepaTypsbl.

1. Buas! Teronepenayun.

8. OxmnaxkieHue Mpy COBEPIICHUN PaOOTHI.

Q. HarpeBanue npu coBepiieHn# padOThl BHEITHUMHU CHUIIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IHMUHBIX BEIIECTB.

11. HaOmroaeHue KUIeHus.

12. HabGmrogeHue MOCTOSHCTBA TEMIIEPATYPHI TIPH TUIABIICHUU.
13. Moaenu TerIoBbIX ABUTATENIEN.
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Jlabopamopnuie padbomot u onvimot

1. OneiTel 1O OOHApY’KEHUIO  JIEWCTBHS CHJI  MOJIEKYJISIPHOTO
IPUTSHKCHUS.

2. OnBITHI IO BBIPALMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM MIIN caxapa.

3. OnbITEl O HAOJIIOIEHUIO TEIJIOBOIO PACIIMPEHMSI Ta30B, KUAKOCTEH
Y TBEPJIBIX TEII.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJJIOHE HINPULIA.

S. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHHS BO3YyXa OT €0
00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka TUNOTE3bl JHMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUUECKON TPyOKE OT TEMIIEPATyPHI.

7. HabintoieHue n3MeHeHrs BHYTPEHHEW SHEPTUU TeJla B PE3yJIbTaTe
TeIUIonepeauu U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue sBieHHS TEIIOOOMEHA PH CMEIIMBAHUM XOJOIHON U
ropsiYer BOJIBL.

Q. OnpeneneHne KONMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJON MpHU

TEII000MEHE C HArPEThIM METAUIMUECKUM LIMJIUHIPOM.

10. Ompenenenue yAaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoiiecca UCIapeHus.

12.  OmnpeneneHre OTHOCUTEIBHOM BIIAXKHOCTH BO3/yXa.

13. Ompenenenue yienbHON TETUIOTHI TUTABICHHUS JIb/A.

Pa3znes 7. DiekTpuyecKkne U MATHUTHBIE SIBJIEHUSA

OnekTpuzanms Ten. [[Ba poma 3JIEKTpUYEeCKHX 3apsiaoB. Bzaumopeincraue
3apsbKeHHBIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJIOB U PACCTOSIHUS MEXKTy TeTIaMu).

Onektpuueckoe nojie. Hanmpsx€HHOCTh anekTpuyeckoro mnois. [IpuHuun
CYHEPHO3UIIUU JICKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsigoB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsii.
Crpoenne aroma. [IpOBOJHMKM W  JUAJNEKTPUKU. 3aKOH  COXpAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAHUA DJJICKTPUYECKOTO TOKa.
M CTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUECKOTO TOKa (TEeIoBOe,
XUMHUUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSX U Ta3ax.

OnekTpuyeckass nenb. Cuna ToOkKa.  ODJNEKTPUYECKOE  HAIPSHKCHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locienoBarenbHOE W mapajulebHOE  COEIMHEHUE
ITPOBOJIHUKOB.

PaGota u MOIIHOCTH JJIEKTpHUECKOro Toka. 3akoH J[xoyns—JleHia.
DneKTpudecKre ey U MOTPeOUTenn EKTPUIECKON dHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOe 1oJsie 3eMJIM U €ro 3HA4YeHUE JJIs *KU3HU Ha 3eMlle.
OnmeiT  Opcrena. MarHuTHoe T1oOJie  3JIEKTpUYECKOro Toka. [IpumeHeHwue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb MTOCTOSSHHOIO TOKa. Mcnonb30BaHUE AIEKTPOABUTATENIEH B
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TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHnE dIeKTpOMarHuTHON nHayKuu. [Ipasuiio Jlenna.
DnexTporeneparop. CrocoOpl  mONy4YeHHs] ~ DJIEKTPUUECKOW  SHEPTHUH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu

1. DJEeKTpU3aLus TEN.

2. JIBa poja 3JEKTPUUYECKUX 3apsiioB M B3aUMOJICHCTBHUE 3apsiKEHHBIX
TeJ.

Y CTpOMCTBO U AEUCTBHE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAIO0B.
[IpoBOAHUKH U TUATIEKTPUKHU.

MopennpoBaHue CUIIOBBIX JUHUAN 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.

JlericTBUS DNEKTPUYECKOTO TOKA.

0. DACKTpUYECKHUI TOK B )KHIKOCTH.

1. T'a30BbIil pa3ps.

2. H3mMmepeHnue cuibl TOKa aMIIEPMETPOM.

13. H3mepenue 2IEKTPUIECKOTO HANPSKEHUSI BOTBTMETPOM.

14. PeoctaT 1 Mara3uH CONMPOTHUBIICHUHN.

15. BzaumopelcTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOKHOCTH Pa3/ICICHUS MOTIOCOB MarHUTA.

17. MonenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmmIT OpcTena.

19. MarnuTHoe€ 1oJsie Toka. DIEKTPOMArHuT.

20.  [le¥icTBHE€ MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

21.  DneKTpoaBUTATENb MMOCTOSTHHOTO TOKA.

22. HUccnenoBanue sBJICHUS DJICKTPOMArHUTHOW WH Ty KITHH.

23.  Ompiter @apajes.

24. 3aBUCHUMOCTH HAINpPaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHUSI.

25. DnekTtporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnwie padbomoul u onvimol

PR R©O©0ONO O AW

1. OneITel TI0O HAOMIOMECHUIO DJICKTPU3AIMK TEJI WHIAYKIUEH W TIpU
CONPUKOCHOBCHHH.

2. HccnenoBanre ACHCTBUS SIEKTPUUYECKOTO TMOJS HAa MPOBOJHUKU U
JTUDJICKTPUKH.

3. COopka u nmpoBepKa padOThI IESKTPUUCCKOM 1SN IMTOCTOSHHOTO TOKA.

4, W3mepenne u perympoBaHue CUIIBI TOKA.

5. W3mepenne u perympoBaHue HANPSKCHHUS.

6. HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA, UIYIIETO YepPe3 PE3UCTOP, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHHS HA PE3UCTOPE.

7. OneITbl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO

COIIPOTHUBJICHUSA IPOBOAHUKA OT C€ro MJIMHBI, IUIOMAAU IMOICPEUYHOI0 CCUCHHA H
Marcpuaia.
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8. IIpoBepka npaBuna CiIO0KEHUS HANPSHKEHUM MPH MMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuiia JjIsi CUIIbI TOKA MPU NapajiieIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl BJIEKTPUYECKOTO TOKA, HIYIIETO 4Yepe3
pe3ucTop.

11. OmpexeneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIISIEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCUMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

13. Ompenenenue KIIJI narpeBarens.

14. HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI OCTOSTHHBIX MAarHUTOB.

15. HM3yyeHue MAarHMTHOrO TIOJSI TOCTOSIHHBIX MAarHUTOB TIPH HUX
00BbEIMHEHUU U pa3/IeIICHUN.

16. HccnenoBaHue nEWCTBUSA DIIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTPEJIKY.

17. OmnbIThl, AIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl B3aMMOACHCTBUS
KAaTyLIKHA ¢ TOKOM M MarHuTa OT CHJIbl TOKA U HAIlpaBJICHUS TOKA B KaTYIIKE.

18. H3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyupoBanue u u3yueHue paboThl SJIEKTPOIBUTATEIIS.

20. Usmepenwue KIIJ] snexTpoaBUraTenbHOi YCTaHOBKH.

21. OnbIThl IO MCCIEAOBAHUIO SIBJCHMS AJIEKTPOMATHUTHOW HMHIYKIUH:
MCCIIEOBAaHNE N3MEHEHUM 3HAUEHUS U HAIIPABIICHHUS] MHAYKIMOHHOIO TOKA.

8 knacc

Pasznea 8. Mexannueckue siBJeHUSA

Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBWKEHHs. PaBHOMEpHOE MpSMOIMHENHOE
nBrkeHne. HepaBHoMepHoe npsMonuHeitHoe ABuxkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa PU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHelHOe naBmkeHue. CBoOogHOE
nagenue. OnbITel [ annmes.

PaBHOMepHOE NBHKEHUE MO OKpYKHOCTH. llepron u yactora oOpaleHus.
JInnerHas 1 yriioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiit 3axkoH HproroHa. Bropon 3axkoH Hprorona. Tperunt 3akoH
Herorona. [IpuHumn cynepriosuuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHud: cuia TPEHHUS CKOJbXKECHUS,
CuJia TPEHUS MTOKOs, APYTUE BUABI TPEHUS.

Cusia TSOKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOHOIO
nageHus. JIBwkenue tutaner Bokpyr Comnma (MC). IlepBas kocmuyeckas
CKOpOCTb. HeBecoMOCTh U meperpys3Ku.

PaBHOBecue marepuanbHOl TOukd. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIa C 3aKPETUIEHHON OChIO BpaieHusa. MomeHT cuiibl. LleHTp TskecTH.

Nmnynsc Tena. U3meHenue umiynbca. UMmyasc cuiibl. 3aKOH COXPAaHEHUS
uMmmnyibca. PeaktuBnoe asuxenue (MC).

Mexannyeckas pabora U MOIIHOCTh. Pabota cum TspKecTH, yHpyrocTH,
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Tperust. CBsi3b sHepruu u padotsl. [loTeHnnanbHas sHEprus Tena, NOJHATOTO Hal
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cKaTtou npykuHel. Knnernueckas
sHeprud. TeopeMa 0 KMHETHYECKOM dHEPIMH. 3aKOH COXPAHEHUS MEXAHMUYECKOU
DHEPIHUU.

Jemoncmpayuu

1. Halmronenne MexaHn4ecKoro JABMYKEHUS Tejla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

2. CpaBHeHHEe MyTeH U TPACKTOPUH JIBHKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

3. N3mepeHre CKOpOCTH U YCKOPEHUS TPSAMOIMHEHHOTO JIBHYKCHUS.

4, HccnenoBanne Npu3HAKOB PaBHOYCKOPEHHOTO IBUYKECHMUSI.

S. HabGnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

6. HaOnronenne MexXxaHUUYECKUX SIBJICHUH, MPOUCXOJAIIUX B CHUCTEME

orcuéra «Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JIBUKEHUU
OTHOCUTEIBHO KaOMHETA (PU3UKH.

7. 3aBHUCHUMOCTh YCKOPEHHUS TeJa OT MAcChl T€la M JIEUCTBYIOIIEW Ha
HETO CHUJIBL.

8. Habiroienue paBeHCTBaA CHJI IIPU B3aMMOZEHCTBUM TEJ.

9. M3meHeHune Beca Tena Mpu YyCKOPEHHOM JIBHXKECHHH.

10. Ilepenaua umirysbca MpU B3aUMOJICHCTBUH TE.

11. IIpeoOpa3zoBaHus SHEPTHUH MIPU B3AUMOJICHCTBUH TEII.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOCHCTBUU.

13. CoxpaHeHue uMITyjbca Mpy aOCOIIOTHO YIIPYTOM B3aHMOICHCTBUH.

14. HaGmroneHne peakKTUBHOTO JIBHIKCHUS.

15. CoxpaHeHre MEXaHUYECKON YHEPTUU TIPU CBOOOTHOM MaICHHH.

16. CoxpaHeHre MEXaHMYECKOW OHHEPTUU TPHU JBWKCHUH Tella TOoJ
JIEVCTBUEM ITPYKUHBL.

Jlabopamopnvie pabomout u onvimol

1. KoncTpynpoBanne  TpakTta i pasroHa W JAJbHEWIIEro
PAaBHOMEPHOTO JIBHKEHHUS IIAPUKA UITU TEJIEKKH.

2. OmnpeneneHne CpeTHEe CKOPOCTH CKOJIBXKEHUS OpyCKa WIH JBUKCHUS
1IapUKa 110 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHs Tejla MPU PaBHOYCKOPEHHOM ABUKEHUU IO
HAaKJIOHHOM IUIOCKOCTH.

4. HccnenoBanve  3aBUCMMOCTM  MOYTH  OT  BPEMEHHU npu
PaBHOYCKOPEHHOM JIBKEHUH 0€3 HayaJIbHON CKOPOCTH.

S. [TpoBepka rumoOTE3bl: €CIM MPU PABHOYCKOPEHHOM JABIKEHUU O€3

HayaJIbHOU CKOPOCTH IIYTH OTHOCATCA KaK Pl HEYETHBIX quceia, TO
COOTBCTCTBYIOIIHEC ITPOMEIKYTKH BPEMCHHU OJWHA-KOBEI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI
HOPMaJIBHOTO JaBJICHUS.

7. Omnpenenenue kodphuMeHTa TPEHUS CKOIbKEHUS.

8. Omnpenenenne )XECTKOCTHU MPYKUHBI.

Q. Omnpenenenre pabOTHl CHIBI TPEHHS MPH PABHOMEPHOM JIBHYKEHUH

TCJ1a I10 FOpI/IBOHTaHBHOﬁ IMOBCPXHOCTHU.
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10. Ompegenenue paOOTBHI CUJIBI YOPYTOCTH TMpH TOABEME Tpy3a
C MCMOJIb30BAHNEM HEMOBUKHOTO U TIOJIBHKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Paznen 9. Mexanuyeckue KojiedaHus U BOJHBI

KonebarensHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKH  KOJCOAHMIA:
IIEpUOJ, YacTOTa, aMmIUIMTyAa. MareMaTud4ecknii W TMpPYKUHHBIA MAasTHUKH.
[IpeBpalieHrie sHeprun Mpu KoiaedaTeaIbHOM ABUKECHUU.

3aryxatoiue Konedanus. Boinyxiennslie koynebanus. Pe3onanc.

Mexannueckue BOJHBI. (CBOICTBA MEXaHMYECKHX BOJIH. [IponoiibHbIE M
MonepeyHbie  BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexannyeckue BOJIHBI B TBEPAOM Telle, cericMuueckue BosiHbl (MC).

3Byk. I'pomMkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu

1. HabGnronenue konebanuii Ten moja AeUCTBUEM CHUIIbI TSXKECTU U CUJIBI
YIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Hab6nronenue BRIHY)ACHHBIX KOJI€OaHUI U pe30HaHCA.

4, PacnipocTpanenue npo10abHBIX U MOMEPEUYHBIX BOJH (Ha MOJIENHN).

5. Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomout u onvimol

1. Ompenenenre 4acTOTHl W TEpPHOJa KOJCOAHMN MaTEMaTHISCKOTO
MasTHHUKA.

2. OnpeneneHne 4YacToThl W NepUoJia KoJeOaHUW TPYXKUHHOTO
MasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TeproAa KoJieOaHWM TOABEIIEHHOTO K
HUTHU Tpy3a OT JJIMHBI HUTH.

4, HccnenoBanne 3aBUCHUMOCTH IE€pHOJia KOJEOAHUM MPYKUHHOTO
MasTHUKA OT MacChl rpy3a.

5. [TpoBepka HE3aBUCUMOCTH TEPUO/Ia KOJIeOaH TPpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChI Tpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh IEpUOAA  KOJeOaHM
MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Pazgen 10. DjexkTpoMarHuTHoe TmoJie U 3JIEKTPOMarHUTHbIE
BOJIHBI

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJIHBL.  (CBoMcCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »neKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

OnexTpomarHuTHas npupoga ceera. CKopocTh cBeTa. BoiiHOBBIE cBOWCTBa
CBETA.

Hemoncmpayuu
1. CBolCTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOWICTBA CBETA.
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Jlabopamopnuie padbomot u onvimot

1. 3y4yeHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOHMIIEHOTO
tenedoHa.

IToBTOpPHUTEIHLHO-00001IAIOIIUI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJTb TIPEIHA3HAYEH JIJIsi CUCTEMATHU3AIIH
U 0000IIeHHs  TPEAMETHOrO  COACpKaHWA W OMNbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (U3HMKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke s 0oO0ydaronmxcs,
BBIOPABIIIUX ATOT yUYE€OHBIHN MpeMeET.

[Ipy n3yyeHnn HJaHHOTO MOAYJISL PEAU3YIOTCS U CUCTEMATU3HPYIOTCS BUBI
JeSTEILHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaECTCs JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, Qopmupyercs
€CTEeCTBEHHO-Hay4YHasi TPAMOTHOCTb: OCBOCHHE HAyUHBIX METOJOB MCCJIEIOBaHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (DU3UUYECKUE
SABJICHUSI, TPUMEHSS TMOJyYEeHHbIE 3HaHMs, pellaTh 3aJa4d, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTEP AAHHOIO pa3fesa peaanu3yeTcs
3a CU€T TOTO, YTO YUAIIUECS BBIMOJIHAIOT 3a/IaHKs], B KOTOPBIX UM IPEIIaracTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHWW paClO3HABaTh W HAYYHO OOBSICHATH
dusnyuecKkue sBJICHUS B OKPY KaroIIel MPUPOJIE U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAYUYHBIE METOJbI HMCCIEAOBaHUS (U3HUECKUX SBIICHUM, B
TOM YHCJIE I IPOBEPKH TMIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI  HamOoOJiee BAXKHBIX  JIOCTHUKCHUUN
COBPEMEHHBIX TEXHOJIOTUH, HampuMmep, TMPAKTUYECKOTO  HUCIOJIb30BaHUs
pa3IMUYHBIX MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHAa TMPEBpAIICHUS U
COXpPaHEHMS BCEX U3BECTHBIX BUJIOB SHEPIUHU.

Kaxmas w3 TemM [JaHHOTO pasjesia BKJIIOYAET OAKCIEPUMEHTAIbHOE
uccieoBaHue 00o0maroniero xapakrepa. Pasnen 3aBepuiaeTcsi MpOBEIECHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

9 kuaace

Pa3znes 11. CBeTOBBIE SIBIICHUSA

JlyueBas MOJEJIb CBeTA. HUctounnkn CcBeTa. [IpsimosHEeHOE
pactipoctpanenue cBera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBetra. 3akoH mpenomsieHusi cBeTta. [loiHOE BHyTpeHHee
OTpakeHHEe cBeTa. Vcnonap30BaHME TIOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xon omydet B gnuH3e. Ontudeckas cucrtema (oToarrapara,
Mukpockorna u teneckona (MC). ['na3 kak onTudeckas cuctema. bauzopykocts u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B chnekrp. Omnbitel Hprlotona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. /(ucnepcus cBera.

Jemoncmpayuu
1. IIpssMonrHEeHOE pacpOCTpaHEHNE CBETA.
2. OTtpaxeHue cBera.
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3. [Tonyuenue wn300pakeHW B TIUIOCKOM, BOTHYTOM H BBITYKJIOM
3epKajax.

4, [Ipenomnenue ceera.

5 OnTuyecKkuii CBETOBOI.

6 Xon nyuel B coOMparoiei JuH3e.

1. XoJ JIyder B paCCeUBAIOIIECH JIMH3E.

8 [Tonydenne n300pakeHUMN ¢ TOMOIIBIO JTMH3.

Q. [Tpunnmn neicTBus Goroarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moguens riasa.

11. PaznmoxeHue 6€JI0ro CBeTa B CHEKTP.

12. TlomydeHue 6eoro cBeTa IMpH CIOKESHUH CBETA Pa3HbIX IIBETOB.

Jlabopamopnvie pabomoul u onvimol

1. HccnenoBadue 3aBUCUMOCTH yTila OTPaKEHHS CBETOBOTO JIyda OT
yTiia majcHus.

2. N3yuenne xapakTepUCTUK H300paKeHUs TMpeaMeTa B IUIOCKOM
3epKaiie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMJICHUSI CBETOBOTO Jiyda OT
yTJla majieHusl Ha TPAHUIIE «BO3AYX—CTEKIION.

4, [Tonyuyenue n300pakeHUi ¢ MOMOIIBI0 COOUpAIOIIEH JTMH3BI.

5. Omnpeneneare  (GOKYCHOIO  PacCTOSHUS W ONTHYECKON  CHIIBI
coOMparoIei JTMH3HI.

6. OMNBITH TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.

7. OMBITH TTO BOCTIPHUSITHIO I[BETA TIPEAMETOB IPH WX HAOIIOICHUN Yepe3

L[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBanToBBIC SIBJICHUSA

Omneitel Pezepdopaa m minanerapnas moxaens atoma. Monens aroma bopa.
Hcnyckanue u nornonieHrne ceeta aromoMm. KBanTel. JInHelyaTsie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(ha-, 6eTa- U raMma-u3nydeHusi. CTpoeHHe aTOMHOIO
anpa. HykinonHas wmopens artomHoro sAzapa. MWsortonmsl. PaanoaxtuBHBIE
npepaienus. [lepron nmonypacmnana aTOMHBIX SIIEP.

AnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsA0BOrTO M MAacCOBOTO YHCE].
DOHeprus cBsI3M aTOMHBIX snaep. CBsA3p Macchl W AHepruu. Peakuuu cuUHTE3a U
nenenusd siaep. Ucrounuku sHeprun Connua u 38é3a (MC).

Snepnas sHepreruka. [[eWCTBHS PagMOAKTUBHBIX M3JIYYEHHU HA JKHUBBIE
opranuzmel (MC).

Hemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TOTJIOMICHUSI.

CnexTphl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe BuiibcoHa.

Pabora cu€Tunka HOHU3UPYIOIIUX U3TyUSHUH.

Perucrpanus nzmydeHuss IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.
./Iaéopamopnble padomul u onvimoul

1. Hab6nronenue CriyioniHbiX U TMHEHYATHIX CIEKTPOB U3TYUYEHUS.

2. HccnenoBanne TpEKOB: U3BMEPEHUE IHEPTUHU YACTHULBI IO TOPMO3HOMY

ok wnE
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nytu (o ¢potorpadusim).

3. N3mepenne paanoakTUBHOTO (OHa.

IHoBTOpPHTEIBLHO-0000 1AM MOAYIb

[ToBTOpUTENHEHO-0000IIAOMINI MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
U 0000IIeHHS  TPEAMETHOTO  COACpXKaHUS W ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (U3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke s oOydaroumxcs,
BBIOPABIIIUX ATOT yUYEOHBIH MpeMeET.

[Ipy u3yyeHun AaHHOTO MOAYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeUYMBAECTCS JOCTHXKEHUE MPEIMETHBIX U
METaIlpEeJIMETHBIX ~ IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (QopMupyercs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HMCCIENOBAHUS
SABJICHUN TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBSICHATH (DU3NUYECKUE
SBJICHHS, TPUMEHSS TOJy4YCHHbIE 3HAaHUS, pellaTh 3aJayd, B TOM YHUCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP HAHHOIO pa3feia peaaus3yeTcs
3a CYET TOr0, YTO yYAIIMECS BBITOIHSIIOT 33JJaHUsA, B KOTOPBIX UM MpPEIIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pACIO3HaBaTh M HAYYHO OOBSICHITH
duznyecKue sIBJICHUS B OKPYKAIOLIEH MPUPOIE U TOBCETHEBHOM KU3HU;

WCITIOJIb30BATh HAYYHBIE METOJIbI HCCIICIOBAHUS (DU3NYECKUX SIBJICHUHN, B TOM
YyucIie JUisl IPOBEPKU TMIIOTE3 U MOTYUYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI HaN0OOJIEE BAKHBIX JTOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, TPAKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
HPHEPruM Ha OCHOBE 3aKOHA IMPEBPAICHMS U COXPAHEHMS] BCEX M3BECTHBIX BUOB
HHEPTUU.

Kaxnmas w3 TemM JaHHOrO pasjiela BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBaHue oboOuaromero xapakrtepa. Pasgen 3aBepiiaercs MPOBEACHHEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyemble pe3yJbTAThl OCBOCHUS Y4eOHOIr0 npeamera «Pu3znka
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Nzyuenne ydeOHoro mpenmera «®dusmka» Ha ypoBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl JODKHO oOecredynBaTh JOCTHKEHHE CIEAYIOIIUX JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE Pe3yJabTaThl
Ilampuomuueckoe eocnumanue:
MpOSIBJICHUE HHTEpeca K HUCTOPUM UM COBPEMEHHOMY COCTOSIHUIO
poccuiickoit GU3NUeCKO HAYKH;
IIEHHOCTHOE OTHOIIEHNE K JOCTHKCHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u 0yxo6Ho-HpascmeeHHoe 60CRUMAaHuUe:
TOTOBHOCTh K aKTUBHOMY Y4aCTHUIO B 00CyXIeHUH
OOIIECTBEHHO-3HAYUMBIX M 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JTOCTUKEHUN DUBHUKU;
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OCO3HaHUE BAXHOCTH MOPAIBHO-ITUYECKUX NMPUHLHUIIOB B JEATEIbHOCTH
YUYEHOTO0.

Acmemuueckoe gocnumanue:

BOCHPUATHE ICTETHUECKUX KadeCTB (PU3NUECKON HAyKU: €€ TApMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HaHWE IIEHHOCTH (PU3MYECKOW HayKM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTMH, BaKHEHIIEH COCTaBIISIOLIEH
KYJIbTYPBI;

pa3BUTHE HAYYHOU IIOOO3HATENBLHOCTH, MHTEpEca K HCCIeI0BATEIbCKON
NEeSATETbHOCTH.

Dopmuposanue Kyaomypot 300pP06b U IMOYUOHATLHOZ0 ONAZONOTIYUU.

OCO3HaHHWE LEHHOCTH Oe30macHoro ooOpas3a KHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IMpaBWJI OE30MACHOTO MOBEACHUS Ha
TPAaHCIIOPTE, HA JOpOrax, ¢ JJIEKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHUH, MpPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4eJoBeKa.

Tpyooeoe éocnumanue:

aKTUBHOE y4YacTHE B PEIICHHHM MPAKTHUYECKUX 3a/ay (B paMKaxX CEMbH,
IIKOJBI, TOPOJa, Kpas) TEXHOJOTUYECKOM W COIMAIbHOW HANpaBIE€HHOCTH,
TpeOYIOUIUX, B TOM YUCIIC U (PU3NUECKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MTPOQeccuil, CBA3aHHBIX C (PUBHKOM.

IKonozuueckoe eocnumatue:

OpHEHTaIlUS Ha MpUMEHeHUe (U3MUECKUX 3HAHWUN I PelIeHUs 3a7ad B
0o0JIacTU OKpY’Karomiedl cpejpl, IJIAHUPOBAHHUS TOCTYNKOB M OICHKHA HX
BO3MOXHBIX IIOCJIEACTBUM ISl OKPYKAIOLIEN CPEJIBL;

OCO3HaHUe T00aIbHOI0 XapakTepa 3KOJOTHYECKUX MpobyieM U MmyTed uX
peuieHus.

Aoanmayusa odyuarouiezoca K UsMEHAIOUWUMCA YCA0GUAM COUUATLHOU U
nPUPOOHOIL Cpedbl:

NOTPEOHOCTh BO B3aMMOJECHCTBUMU MPHU BBIMOJHEHUN UCCIEIOBAHUNA U

MPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHX;

NOBBIILICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHMM, B TOM YHUCIE
dbopMyIUpoOBaTh WJEH, TOHATHUS, TUMOTE3bl O (UIUYECKUX OOBEKTaX U
SIBJICHUSAX;

OCO3HaHWe AePUIIMTOB COOCTBEHHBIX 3HAHWUH W KOMIIETCHTHOCTEH B
obsiactu PU3HKY;

IUIAHUPOBAHHE CBOETO PA3BUTHS B NMPUOOPETEHUM HOBBIX (PU3UYECKUX
3HAHUM;

CTPEMJIEHUE AHAIM3UPOBATH M  BBISABIATH B3aUMOCBS3U  NPUPOABI,
00111eCTBa U IKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

OLICHKA CBOMX JEHCTBUM C Y4YETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
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BO3MO>KHBIX TJ100aIbHBIX HOCHGI[CTBHﬁ.

MeTanpeameTHbie pe3yJbTaThl
YHuBepcajibHbIe IO3HABATEIbHbIE NeHCTBUA
ba3zoevie nozuueckue oelicmeusn:

BBISIBIISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC TNPU3HAKU OOBEKTOB
(ssBIICHMI);

yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(DUKAIIMU, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh NPUYMHHO-CJIEICTBEHHBIE CBA3M IMPU H3YUYEHHH (PUINUYECKUX
ABJICHUM M TPOLIECCOB; JEJaTh BBIBOJBI C HMCIOJIb30BAHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIABUIATh THUIOTE3Bl O B3aMMOCBS3SIX
(bU3UYECKHUX BEJIMYUH;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO pelIeHHus Y4YeOHOW (DU3UUECKOM
3a7auyn  (CpaBHEHUE HECKOJbKHX BAapHAHTOB peELIEHUs, BbIOOp HauObolee
HOJXOSIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

UCIIOJIB30BaTh  BOIIPOCHI  KaK  HCCIIEAOBATEIbCKUI UHCTPYMEHT
MO3HAHHUS;

IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJBbIIIOE UCCiIe0BaHNEe (PU3UUECKOTO SBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, ONBITA, UCCIIEAOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JajbHEWIee pa3BUTHE  (PU3NUECKUX
IPOLIECCOB, a TAK)X€ BBIABUTaTh MPENINOJIOKEHHUS 00 MX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Paboma c unghopmayueit:

OPUMEHSTh Pa3IU4YHbIE METO/bl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope wuHPOpPMALMK WIM JaHHBIX C YYETOM MPEIJIOKEHHON ydeOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3ITUYHBIX BUJOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMYy HpeICTaBICHHUS
uH(bOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaYd HECIIOKHBIMH CXEMaMH,
auarpaMmmamu, HHOM rpadukoi U 1X KOMOMHALIUSMH.

YHuBepcajibHble KOMMYHUKATHBHbBIE 1elCTBUA
Obwenue:.

B XoAe 0OCyXJeHHs y4eOHOro marepuana, pe3yiabTaToB JabopaTOpPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAa€MOMl TEeMbI U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha pEIICHHE 3aJaud M MOJJEp)KaHue
OJ1arokenaTeaIbHOCTH OOIICHUS,

21



COTIOCTABIIATh CBOM CYXKICHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
uanora, OOHapyXKUBATh Pa3IU4He U CXOJICTBO MTO3UIINN;

BEIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

yOJUYHO MPEACTABIATh PE3YJIBTATHI BBITIOJHEHHOTO (PHM3MYSCKOTO OIBITA
(3KCTIIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA).

Cosémecmnasn oeamenvHocms (compyoHUUeCcmeo):

MOHUMATh W  HUCIONB30BaTh  NPEUMYIIECTBA  KOMaHIHOM u
WHIUBUYaIbHOH paOOThI IPH PEIICHUN KOHKPETHON (PU3HUECKON TIPOOICMBIL;

MPUHUMATh MEJIM COBMECTHOM ACATEIHHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
Mo €€ JOCTHKEHHUIO: PaCIpenessiTh PO, 00CYX IaTh MPOIECCHl U PE3yIbTaThI
COBMECTHOM pabOThI; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh paOOThI, JOCTUTAas KAa4eCTBEHHOT'O pe3yJbTara Io
CBOEMY HAIPaBJICHUIO W KOOPJUHHUPYS CBOU JECUCTBUSA C APYTUMH YJICHAMHU
KOMAaH/JIbI;

OIICHMBATh KAa4ECTBO CBOCTO BKJAJla B OOIIMHA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

YHuBepcajJbHbIe peryjisiTUBHbIE A€l CTBUSA
Camoopzanuzayus:

BBISBIIATH MPOOJIEMBI B )KH3HCHHBIX M yYeOHBIX CHUTYalHUsSX, TPEOYIOMMX
TSI periieHusT (PU3NIeCKUX 3HAHUM;

OPUECHTHPOBATHCA B  PAa3IUYHBIX IIOAXOJAX IPUHATHS  PEIICHHMA
(MHIUBHIYaTbHOE, IPUHSATHE PEUISHUS B TPYIIE, IPUHATHE PEIICHUIN TPYIIION);

CaMOCTOSITEIIbHO COCTaBJISITh aJITOPUTM PEIICHUS (PU3UUSCKON 3a/1auu HIIH
IJlaHa MCCIASTOBAHUS C YYETOM HMMEKIIUXCS PECYypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH IpeJjlaracMble BapUaHTHl PEIICHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pehiexcusn):

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYallMHM W MpeajiaraTh IiaH e€ U3MEHEHHS,

OOBSCHATh NMPUYUHBI JOCTHXKEHUS (HEIOCTHKEHHUS) PE3yIbTaTOB
JeSTEeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHCIIC B XOJ BBITOJTHCHUS
(U3UIECKOr0 MCCICIOBAHMUS WM MPOCKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MCHMBIIMXCS CUTyaIluH, YCTAHOBJICHHBIX OIMMMOOK, BO3HUKIINUX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIIH U YCIOBHUSIM.

IMOUUOHANbHDLI UHMELIEKM .

CTaBUTH ce0s Ha MECTO JPYroro 4esioBeKa B XOJI¢ CIopa WM JUCKYCCHH

Ha HAyYHYIO TeMY, TOHUMAaTh MOTHUBbI, HAMEPEHHUSI U JIOTUKY JPYTOro0.
Ilpunamue ceds u opyzux:

IPU3HABaTh CBOE MIPABO Ha OIMMOKY MPHU PEIICHUH (HU3UYCCKUX 3a7ad UITH

B YTBEP)KJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.

IIpeanMeTHbIE pe3yabTATHI

7 kaacc

[IpenMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI — OTpa)kaTh
c(hOpMHUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:
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UCTIOJIB30BaTh  TOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SIBIICHHS,
HaOII0/IEHUE, YKCTIEPUMEHT, MOJIEINb, TUIIOTE3a; €ANHUIIBI (PU3NIECKUX BEIINUHH;
aToM, MOJIEKyJa, arperatHble COCTOSHHUS BemiecTBa (TBEpIOE, KHUIKOE,
ra3zoo0pa3Hoe); MEXaHUYeCKOe JBW)XEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEWHOE), TPAEKTOPHS, paBHOJICUCTBYIOMIAs cull, AedopMaius (yrnpyras,
IIacTHUYecKas ), HEBECOMOCTh, COOOIIAIOIINUECS COCYIbI;

pasnuuath sABiaeHUs (AuQQy3us; TEIIOBOE ABUKCHHUE YAaCTHUIl BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEpPaBHOMEPHOE JBI)KCHHUE; WHEpLHS;
B3aMMOJCUCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIJIEHHOW OCBIO
BpalleHUs; Neperada JaBJICHHsS TBEPABIMU TEJIaMU, >KHJIKOCTAMH W Ta3aMu;
aTMOC(epHOEe JaBJICHHUE; TUIABAHUE TEJI; MPEBPAILECHHUS] MEXaHUYECKON YHEPTUN)
[0 OINHWCAaHHWIO HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBJIEHWE  W3YYEHHbIX  (DU3UYECKUX  SIBJICHUU
B OKPY’KalOIllEM MHUPE, B TOM 4YHuCie (PU3NYECKUe SBJICHUS B PUPOJIE: IPUMEPDI
JIBWKEHUS C PA3JIMYHBIMUA CKOPOCTSIMH B )KMBOM M HEKHBOW MPUPOJE; NECHCTBUE
CWJIbl TPEHHUS B MPUPOJIE U TEXHUKE; BIMSHUE aTMOCPEPHOro [aBJICHHUS Ha
KUBOM OpraHu3M; IUIABaHUE pbIO; pbhlYard B TEJ€ YEJIOBEKAa; MPHU HTOM
MEPEBOIUTh MPAKTUYECKYIO 337ady B Y4e€OHYIO, BBIICIATh CYIIECTBEHHbBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHUII;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TEI M (PU3MUYECKHE SIBJICHUS, UCTIOIb3YS
dbu3udyeckre BeIWYUHBI (Macca, 00bEM, IIOTHOCTh BEIIECTBA, BPEMS, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, CHJia
TpeHUs, JaBjieHHE (TBEPIAOTO Teia, KUIKOCTH, Ta3a), BHITAJKHUBAIONIAS CHJIA,
MexXaHU4YecKas padoTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3(HUIIMEHT
MOJIE3HOTO JIEWCTBUSI MEXAHU3MOB, KHHETUYECKAasd U MOTEHIHAIbHAS SHEPIUs);
NP OMHUCAHWU TMPABWIHHO TPAKTOBaTh (HU3UYECKUN CMBICT HCMIOJIb3yEMBbIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUILI (U3UYECKUX BEJIMYMH, HAXOIUTh
(GopMyJbl, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTh TpadUKd U3YYCHHBIX 3aBUCUMOCTEH (HU3UUYECKUX
BEJINYWH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOILECCHI,
UCIIOJIb3Ysl MPABUIIA CIOXKEHUs CUIT (BIOJb OJTHOM TpsiMoil), 3aKkoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMesna, MPaBHJIO paBHOBECHs pbryara (6510ka), «30J0TOE
MPAaBUJIO» MEXAaHWUKH, 3aKOH COXPAHEHHS MEXaHMYECKOW SHEpPruu; MpPHU 3TOM
JlaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA WM 3alMCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (DU3UUECKUE SIBJICHUS, ITPOIIECCH U CBOMCTBA TEI, B TOM YHUCIIE
U B KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEpa: BBISBIATH
NPUYUHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTh OOBsICHEHHWE M3 1-2 JOrMYecKHux
maroB ¢ omnopo Ha 1-2 wu3y4yeHHBIX CBOMCTBAa (DU3MYECKUX SIBICHUIA,
($U3HUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THele 3aaauyud B 1-2 JeMCTBUS, HCMONB3Ys 3aKOHBI H
(dopMyIibl, CBSI3bIBAIOIINE (PU3NUECKUE BEIMYMHBL: HA OCHOBE aHAIU3a yCIIOBUS
3a/laud 3amnucChIBaTh KPATKOE YCIOBHUE, MOJCTABIATh (PU3MUECKHE BEIMYHUHBI B
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(GopMyJIbl ¥ IPOBOJUTH PACUETHI, HAXOIUThH CIIPABOYHbBIC JAHHbBIE, HEOOXOIUMBbIE
JUIA pElIeHUs 3a/ad, OICHUBATh PEATHCTUYHOCTh IMOJYYEHHON (PU3NUYECKOn
BEJIMYMHBL;

pacrmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MPU MOMOIIH
(¢u3MYECKUX METOJIOB; B ONHCAHMM WCCIICOBAHMS BBIACIATH MPOBEPSIEMOE
MpeanoyiokeHrue (TUMOTe3y), pa3nuyaTb U HHTEPIPETHPOBATH MOTYUYEHHBIN
pe3ynbTaT, HAaXOAWTh OIIMOKA B XOJE OIbITa, JeJaTh BBIBOABI IO €ro
pe3yJbTaTam;

OPOBOAWTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
¢u3nyecKux CBOMCTB Ten: (OPMYJIHMPOBATH MPOBEPSEMBIC MPEANOIOKECHUS,
coOupaTh yCTAHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHMsI, 3aUChIBATh X0/ OIbITA
1 (GOpMYJIUPOBATH BHIBOJBL;

BBIMOJHATh MPSMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHM, MAacChl TeJa,
00bEMa, CHIIBI U TEMIIEpPATypbl C HCIIOJb30BAHHUEM AHAJIOTOBBIX U IIU(PPOBBIX
npuOOpOB; 3aMUCHIBaTh MOKa3aHUS MPUOOPOB C YUETOM 33JaHHOIN abCONIOTHON
HOTPELIHOCTA U3MEPEHMUI];

MPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEIMUUHBI OT
ApPYyrol C WCHOJB30BAaHUEM TPAMBIX H3MEPEHUH (3aBUCHMOCTH  IyTH
PaBHOMEPHO JBMXKYIIETOCS Tella OT BPEMEHHM IBWIKCHHS TeJa; CHJIbI TPECHHS
CKOJIbKEHUS OT Beca Tena, KadecTBa OOpabOOTKM TIOBEpXHOCTEH Ten u
HE3aBHUCUMOCTH CHWJIBI TPEHHSI OT TUIOIMIAAN COMPUKOCHOBEHHS TEJN;, CHIIBI
YOPYTOCTH OT YAJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CHUIBI OT 00BEMaA
HOTpYyKEHHOM 4YacTU Teja U OT IUIOTHOCTH JKHUJKOCTH, €€ HEe3aBUCUMOCTHU
OT IUIOTHOCTU Tella, OT TIIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeN0; YCIOBUMN
IUIaBaHUS TeJI, YCJIOBMWA paBHOBECUs pbluara U OJIOKOB); Yy4yacTBOBaTh B
IUIAaHWPOBAHUU Y4YEOHOTO HCCIIEOBaHMsI, COOMpPATh YCTAHOBKY U BBIMIOJIHATH
U3MEpEeHMs], Clenysl MpeaJO)KEHHOMY TIUIaHy, (UKCHpOBaTh pe3yJIbTaThl
MOJTyYE€HHOW 3aBUCUMOCTH (PM3UUYECKUX BEJIMYUH B BUJE MPEAJIOKECHHBIX TaOJIHILL
U rpauKOB, 1e1aTh BBIBOJIBI 110 pe3yjIbTaTaM HCCIIEJOBAHMS;

NPOBOJUTh KOCBEHHBIC H3MEpeHHs (PU3MUECKHX BEIWYMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOTO TeNa; CUia TPEHHs CKOJBKCHUS, TaBJICHHE
BO3/yXa; BHITAJKMBAOIIAS CHJA, JCHCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTDH
Ten0; KOA(P(UIMEHT TOJIE3HOTO0 MACHCTBUS MPOCTHIX MEXAHU3MOB), Cleays
NPEIJIOKEHHOW MHCTPYKLIMU: TPU  BBIMNOJIHEHUM U3MEPEHUN  coOuparth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHE HCKOMOM BEJTMYHHBI;

coOJI0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH IIpU padoTe C J1ab0paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, IWHAMOMETP, COOOILIAIOIIUECS COCYAbl, OAPOMETp, phIyar,
MOJIBM>KHBIN ¥ HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh  MPUHLMUIIBI  JCHCTBUA  M3YYEHHBIX  IPUOOPOB
U TEXHMYECKHX YCTPOMCTB C ONOpOM Ha HMX omnucaHus (B TOM YHCIE:
NOJIIUITHUKY, YCTPOWCTBO BOJONMPOBOJAA, THMAPABIMYECKUA MPECC, MAHOMETP,
BBICOTOMEp, MOPLIHEBOM HACOC, apeoMETp), MCIOIb3ysS 3HAHHUA O CBOMCTBaX
(¢u3nyecKux ABICHUN U He0OX0UMBbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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NPUBOIUTH NpUMEpbl [/ HAaxXoauTh HHPOpPMAIMIO O TpUMEpax
MPAKTUYECKOTO MCIOIb30BaHMs (DU3UYCCKUX 3HAHWA B TOBCEAHEBHOM >KU3HU
U1 obecrieueHus: 0€30MacHOCTH MPH OOpaIlieHUH ¢ MPpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMH, COXPAHEHMS 3JI0POBbS M COOJIOJCHHS HOPM DKOJOTHUYECKOTO
MIOBE/ICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIISITh OTOOP HUCTOYHUKOB HH(poOpManuu B ceTu VHTepHeT
B COOTBETCTBUU C 3aJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE HMEIOLIUXCS
3HAHUU W MYTEM CPABHEHHUS PA3IMYHBIX UCTOYHUKOB BBIJEISATH MH(POpPMAIIHIO,
KOTOpasi ABJISIETCS MPOTUBOPEUUBOM MU MOXKET OBITh HEJJOCTOBEPHOIA;

HCIIOJIb30BaTh MPHU BBHIMOJHEHUH YUCOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3NYECKOTo COJEpKaHHUs, CIIPaBOYHBIC MAaTEPUAIIbI, PECYPCHI CETH
WNutepHer; Bianerh NpuéMaMu KOHCIEKTHPOBAHHUSA TEKCTa, IpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KPAaTKHUE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMALIUU (PU3UUECKOTO COJEpKaHUs, B TOM YHUCTIE
MyOJIMYHO JIeNIaTh KPAaTKUE COOOIIEHUS O pe3ysibTaTax MPOEKTOB WM YYEOHBIX
WCCJICIOBAHNM; TPU 3TOM T'PAaMOTHO MCIIOJb30BATh HW3YUYEHHBIM TOHSITUHHBINA
amnrmapar Kypca (pU3MKHu, COMPOBOXK/IATh BHICTYILJICHUE NMPE3EHTAIIUEH;

MPU BBINOJHEHUHU YYEOHBIX MPOEKTOB M UCCIEIOBAHUM pacHpenesiiarTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C NTOCTABJICHHBIMU 3aJ]a4aMU, CIETUTh 3a
BBIIIOJIHEHUEM IUIaHA JEHWCTBUM, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIM BKIAI B
NESTCIbHOCTh TPYIIIbI; BBICTpAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUYUTBIBASI MHEHHUE OKPYKAIOIIUX.

8 Ki1acc
[IpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

HCMOJI30BaTh MOHITUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe Tea, HACHIIIEHHBIM W HEHACBIIICHHBIM Map, BIAXKHOCTh BO3/YXa;
TeMIeparypa, BHYTPCHHSII DHEpPrusi, TEIUIOBOM JBUTraTellb; 3JIEMEHTAPHBIN
SJICKTPUYECKUN 3apsiJl, DJICKTPUYECKOE TMOJI€, MPOBOAHUKHA W JHAIJIEKTPUKH,
MMOCTOSIHHBIN JICKTPUYECKHUN TOK, MATHUTHOE TMOJIE;

pa3nuuath SBICHHS (TEIUIOBOE pACIIMpPCHHE/CKaTHe, TeIonepeaayda,
TEIJIOBOE€ PABHOBECHE, CMAyYWBAHWEC, KalNWUISIPHBIC SBJICHUS, HWCHAPCHUE,
KOHJEHCAIUsA, IUIABJICHUE, KpUCTa/uM3anus (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TEIJIONPOBOIHOCTh, KOHBEKIMS, H3IYyUYECHHE); DIEKTPHU3ALUS
TeJ, B3aUMOJCUCTBUE 3apPSIO0B, JEUCTBUS DICKTPUUECKOIO TOKA, KOPOTKOE
3aMBbIKaHME, B3aUMOJCUCTBHME MArHUTOB, JCHCTBHE  MAarHUTHOTO  TIOJII
Ha TIPOBOJHMK C TOKOM, 3JIEKTPOMArHUTHAasT WHIAYKIMS) IO OMHCAHUIO HX
XapaKTEpPHBIX CBOMCTB M HA OCHOBE OINBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
bu3uYecKoe SIBJICHUE;

pacrio3HaBaTh  IPOSIBJIEHUE  M3YYEHHBIX  (DU3UYECKUX  SBJICHUH
B OKpYXKalollleM MHUpPE, B TOM 4YHCJIE€ (PU3MUECKUE SIBJICHUS B MPHUPOJIE:
IMOBEPXHOCTHOE HATSKEHUE U KANWJUISPHBIC SIBIICHUS B HNPUPOJE, KPUCTAUIbI B
npupoje, n3nydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpPU3BI,
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oOpa3oBaHHE POCHI, TYMaHa, HHEs, CHEra; dJICKTPUUECKUE ABJICHUS B aTMOcdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB; MAarHUTHOE TOJIE 3eMJIH, Apel( MomrocoB,
pPOJIb MarHUTHOTO IOJS I JKM3HHM Ha 3eMile, MOJSIPHOE CHUSHME; NPU ITOM
NEPEBOAUTh MPAKTUYECKYIO 3aJady B YUYEOHYIO, BBLIEIATh CYIIECTBEHHBIE
CBOMCTBa/IpU3HAKY (PU3NUECKUX SIBJICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA T€N M (PU3NYECKUE SIBJICHMS, UCIIOIb3YS
¢usnyeckue BENWYUHBI (TEMIEpaTypa, BHYTPEHHSSI DSHEPrus, KOJIUYECTBO
TEIJIOTHI, yJeJbHAas TEIJIOEMKOCTh BEIIECTBA, yJAENIbHAs TEIUIOTa IUIABJICHMUS,
yAenbHas TEIUIoTa mapooOpa3oBaHMs, YJENbHas TEIJIOTa CropaHHsl TOILIUBA,
KO3 (UIIMEHT TMOJIE3HOTO JCWCTBHUA TEIUIOBOM MAalIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3JlyXa, DSJIEKTPUYECKH 3apsAll, CHJa TOKa, 3JIEKTPUYECKOE
HaIpsSOKEHUE, CONPOTUBIIEHUWE MPOBOAHHUKA, YAECIbHOE  COINPOTHUBIICHHUE
BElIeCTBa, pPabOTa W MOLIHOCTh D3JIEKTPUYECKOIO TOKa); IpHU OMNHCAHUU
OPaBWJIBHO TPAaKTOBaTh (IU3MUECKUA CMBICI  HCIOJIb3YEMbIX  BEJIWYMH,
0003HaUEeHUd M €AMHULBI (U3MYECKUX BEJIMYMH, HAXOJUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUUNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE  IOJIOKEHUS  MOJIEKYJSIPHO-KMHETHYECKOW  Teopuu
CTPOEHHS BEUIECTBA, MPUHUMUII CYNEPHO3UIUU TMojJell (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAna, 3akoH OMa ajig ydacTka LIeNnH, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHWs SHEPruM; MPU 3TOM JaBaTh CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €r0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE MPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyaluid IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHWE M3 1-2 noruyeckux
maroB ¢ omopod Ha 1-2 wu3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3adauyd B 2-3 JEHCTBUS, HCIOJIB3YS 3aKOHBI |
(dbopMyIIbl, CBSI3bIBAIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a yCJIOBHS
3a/layd 3aluChIBaTh KPaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JaHHBIX IS
pelieHusl 3ajadd, BbIOMpaTh 3aKOHBI M (OpPMYJIbI, HEOOXoIUMblEe ISl €€
pelieHusi, NPOBOAUTH pacuy€Tbl W CpPAaBHMUBATh IMOJYYEHHOE  3HAUYCHHE
(u3nYeCcKOi BETMYMHBI C U3BECTHBIMU TaHHBIMU;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIH
(¢u3nYecKuX METOJOB; HCIOJB3yS OMNHCAHME HCCIEAOBAaHUSA, BBIICIATH
poBepsAEMOe MPEANOI0KEHNE, OIIEHUBATh MPABUILHOCTh MOPSAIKA MPOBEACHUS
UCCJIeIOBAHMUSI, I€]aTh BBIBOJIbI;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUH WIH
(¢u3nyecKkux CBONCTB Ten (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3qyxa OT ero  oObéma,  TeMmIepaTrypbl;  CKOPOCTH  Ipolecca
OCTBIBaHUS/HArpEBaHUs MPHU U3JIYYEHUHU OT LBETa M3JIy4aroUlei/MorIomaromen
IIOBEPXHOCTH; CKOPOCTb HCHApEHUs BOABI OT TEMIIEPATypbl XHUAKOCTH U
IIomaaM €€ T[OBEPXHOCTH; JJIEKTpH3alus TeJl W B3aUMOJCHCTBHE
ANEKTPUYECKUX 3apsAI0B; B3aMMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
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BU3yaJIM3allisl MArHUTHBIX TIOJIGW TIOCTOSSHHBIX ~ MarHWTOB;  JCHCTBUSA
MarHMTHOTO TOJIA Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA
DJICKTPOJIBUTATENII ~ MOCTOSIHHOTO  TOKa):  (opMyJMpoBaTh  MpOBEpsSEMbIC
NPEANoiIoXKEHUs, CcOOUpaTh YCTAHOBKY M3 TPEIJIOKEHHOIO0 O00pYI0BaHUS;
OMKCHIBATH XOJI OTbITA U (DOPMYJIUPOBATH BHIBO/IbI;

BBITIONHATh  OPSMbIE  U3MEPEHHs]  TeMIEepaTypbl,  OTHOCHUTEIbHOM
BJIQXKHOCTH BO3/lyXa, CHJIBI TOKA, HAMPSDKEHUS C MCHOJIB30BAaHUEM aHAJIOTOBBIX
npuOOpoB W JaTYMKOB (PU3MUYECKUX BEJIMYMH; CPAaBHUBATh PE3YJIbTATHI
M3MEPECHHM ¢ yIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKON BEJIMYUHBI OT
APYrof ¢ UCHOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTUBIICHMUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TONEPEYHOrO0 CEYEHHs] U YAEIbHOTO
COTIPOTHBJICHUS BELIECTBA MPOBOJHUKA; CHJIbI TOKA, UIYILIEro Yepe3 NPOBOIHUK,
OT HaNpsDKEHUST Ha MPOBOJHUKE; HCCIEIOBAHUE IOCIEIOBATEIILHOTO U
NapajuleIbHOTO COEIWHEHUI IMPOBOJHUKOB): IUJIAHUPOBATh HCCIEIOBAaHUE,
coOUpaTh YCTaHOBKY U BBINOJIHATH U3MEPEHUS, CIIEIYys MPEIOKECHHOMY TUIaHy,
¢uKCcHpOBaTh pE3yNbTAaThl TOJYYECHHOW 3aBUCUMOCTH B BHAE TaONIHIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHNUS;

MPOBOANTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BeTUYHH (yIerabHas
TETUIOEMKOCTh BEIIECTBa, COMPOTHBJICHHE MPOBOJIHUKA, paboTa M MOIIHOCTH
AIIEKTPUIECKOTO TOKA): TUTAHUPOBATH U3MEpEeHUs, coOuparhb
OKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CI€Ays TMPEAJIOKCHHON WHCTPYKIUH, W
BBIYHCIIATH 3HAUCHUE BEJINYUHBI,

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MacCHOCTH TIPH paboTe C 1ad0paToOpHbIM
000pyT0BaHUEM;

XapaKTepU30BaTh  MPUHIMUIBI  JACHCTBUA  M3YyYEHHBIX  IPUOOPOB
U TEXHUYECKHX YCTPOMICTB C OMOpPOl HA UX ONUCaHUA (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapoBas TypOWHA, amMIepMeTp, BOJBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPIHH,  DJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl), JJIEKTPUYECKHUE
NPEIOXPAHUTEHN; JJIEKTPOMATHUT, SJCKTPOJBUTATENh TIOCTOSHHOTO TOKa),
UCTIONB3Ysl 3HAHUSA O CBOWCTBAaX (DM3MUYECKUX SBICHUH W HE0OXOTUMbIC
duznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPHUTENIbHbIC
mpuoOOpEl IO CXEMaM M CXEMaTUYHBIM PUCYHKAM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETpP, JBUTATElb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbI JJICKTPUYECKUX Lemed ¢
MOCTIEIOBATEIbHBIM ¥ TApAJJICIBHBIM  COSAMHEHUEM DJIEMEHTOB, pa3inyas
yCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1ETIEH;

OPUBOAUTH  NPUMEPBI/HAXOAUTh  HMHPOpMALUIO O npumepax
NPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKMX 3HAHUW B TMOBCEIHEBHOM >KU3HU
TU1s obecrnieyeHus: 6€30MacHOCTH MPH OOpaIeHuH ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTPONCTBAMH, COXPAHEHHS 3JI0pPOBbSi U COOJIIOIEHUS HOPM SKOJOTHYECKOIrO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

OCYIIECTBIATh MOUCK WH(pOpMaluu (PU3HMUECKOTO COAEPKAHUS B CETH
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NutepHer, Ha OCHOBE UMEIONIMXCS 3HAHUW M NYyTEM  CpaBHEHUS
JOTIOJTHUTENIPHBIX HMCTOYHUKOB BBIJICTATh HMH(POPMAIIUIO, KOTOpas SBISETCS
IPOTUBOPEYUBOU UITM MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJB30BaTh MPU BHIMIOJIHEHUU YUYEOHBIX 3aJJaHUi HAy4YHO-MOIMYJISPHYIO
TUTEPATYpy (HU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
NurtepHer; Bianerb NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHbIC NMHCHBMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000111ast ”HGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUYECKOrO COJEpKAHUS,
B TOM 4YHuCJe NyOJWYHO TIPENCTABIATh PpPe3yJbTaThl MPOEKTHOM WU
UCCIIEOBATENbCKON  JEATENbHOCTH, MIPU OSTOM TIPAMOTHO HCMOJb30BaTh
M3YYCHHBIN MOHATUWHBIN anmapar Kypca (GU3uKH, COPOBOKIATh BHICTYILICHUE
IIPE3CHTALUEN;

MIPU  BBIMOJHEHUH YUYE€OHBIX MPOEKTOB M UCCICIOBAHUM (HU3UUECKUX
MPOIIECCOB  paclpeesiTh O0S3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJa4aMM, CJEIWTh 3a BBINIOJHEHUEM IUJIaHA JCUCTBUU H
KOPPEKTUpOBaTh €ro, aJIeKkBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B
NEATENIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCIHCTBUE,
MPOSIBIISASI TOTOBHOCTD pa3peiiath KOH(IUKTHI.

9 knace
[IpeameTHble pe3ynbTaThl Ha ©0a30BOM yPOBHE JOJKHBI OTpa)KaTh
c(hOpMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

WCMOJIb30BaTh TOHATHSA: CHCTEMAa OTCU€Ta, MaTepualibHas TOYKA,
TPaeKTOpHUs, OTHOCUTEIBLHOCTh MEXAHMYECKOIo JBWXKEHUs, AedopMmanus
(ynpyrasi, 1uiacTU4ecKasl), TpEHHUe, I[EHTPOCTPEMUTEIHLHOE  YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH; LEHTP THKECTH; a0COMIOTHO TBEPAOE TENO, LEHTP
TSOKECTH TBEPJIOTO TeJla, paBHOBECHUE; MEXAHUYECKHUE KOJIeOaHUs U BOJIHBI, 3BYK,
uH(ppa3ByK u YIBTPa3BYK; AIEKTPOMArHUTHBIE BOJIHBI, IKaia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTb U JATbHO30PKOCTh, CIEKTPHI
WCITyCKaHUsSI W TIOTJIONIeHUs; anb(da-, Oera- W TamMma-w3Iy4deHUs, H3OTOIIbI,
sIepHAsi DHEPTEeTHUKA;

paznnyath SIBJIEHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEIHOE
JIBMDKEHUE, PABHOYCKOPEHHOE TMPSMOIMHEHHOE ABUKEHUE, CBOOOTHOE TaJICHUE
T€J, pPABHOMEPHOE JABWKEHHE 1O OKPYXXHOCTH, B3aUMOJICHCTBUE  TE,
pEaKTUBHOE  JIBI)KEHHE, KoJjiebaTelbHOE  JIBIDKCHHE  (3aTyxawlme |
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJTHOBOE JBWKEHHE, OTPAXKECHHUE 3BYKa,
NPSAMOJIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIIEHHE CBETA, MOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHHUE OEJIOro CBeTa B CHEKTP U CIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, JIHMCIEPCUSl CBETA, €CTECTBEHHAs pPaJWOAaKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOro CHEKTpa W3JIy4eHHs])) IO OMNHCAaHUI HX
XapaKTEPHBIX CBOMCTB W HA OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh ~ MPOSBICHWE  W3YYCHHBIX  (U3MUYECKUX  SBJICHHM
B OKPY’KaroIieM Mupe (B TOM Yuciie GU3HUECKUE SIBJICHUS B MPUPOJIC: TTPHIIUBBI
Y OTJIMBBI, JIBM>KeHUE TuiaHeT COTHEYHOUM CUCTEMBI, pEaKTUBHOE JBHKCHUE
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KUBBIX OpPraHMW3MOB, BOCIHPHUSATHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHHE,
CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, ILIBE€TAa TEJl, ONTUYECKHE SBJICHUS B
Opupojie, OHOJOTMYECKOe JEHUCTBHE BHJIKMMOTO, YJIbTPa(pHUOJIETOBOIO U
PEHTTEHOBCKOTO U3IyUYEHHI; €ECTECTBEHHBIN paJuOaKTUBHBINA (DOH, KOCMUUECKHE
JAy4yd, paJAMOAKTUBHOE M3JIy4EHHE NPUPOJHBIX MHUHEPAIOB; JEHCTBUE
pPaZMOaKTUBHBIX W3JIy4YEHUH Ha OpraHu3M 4YelOoBeKa), MpPU 3TOM IEPEBOIUTH
IPAKTUYECKYIO 3agaqy B y4eOHy!1o, BBIJIETISITh CYLLIECTBEHHbBIE
CBOMCTBA/IpU3HAKY (PU3NUECKUX SIBICHUII;

ONKCHIBATh U3yYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
¢usznyeckue BEeNUUYMHBI (CpeaHSisi M MTHOBEHHAas CKOPOCTh Tela Ipu
HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHUE, IEPEMELIEHUE, ITyTh, YIJIOBAsI CKOPOCTB,
CWJIa TPEHUs, CUJIa YIIPYTOCTH, CUJla TSKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMS,
BEC TeJla, UMITYJIbC Tella, UMIYJIbC CUJIbI, MEXaHWYecKasi padoTa U MOIIHOCTb,
NOTCHIMAIBHASL DJHEPIrWs Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
NOTCHIMAJIbHASL SHEPIUs CXKATOW IPYXKUHBI, KMHETHYECKas SHEPIHsl, IOJIHAs
MEXaHUYECKask JHEPIUsl, IEPUOJ U YaCTOTa KOJeOaHuM, JIMHA BOJIHbI, [POMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPEbl); MpU
ONMCAHUM MPABUIBHO TPAKTOBATh (PM3HUYECKUI CMBICI UCIIONb3YEMBIX BEJIUYHH,
000O3HAUEHUs W €IUHULBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI,
CBA3BIBAIOIIME TAHHYIO (PM3UYECKYIO BEIMYMHY C IPYTUMHU BETUYMHAMU, CTPOUTD
rpauKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEJIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAaHEHHMsI SJHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, TPUHIUI
CYNEPIIO3ULIMA CHJI, IPUHIMI OTHOCUTENbHOCTH ['anmies, 3akonsl HproTOHA,
3aKOH COXPAaHEHHsS HUMITYJIbCA, 3aKOHBI OTPAXKEHUS M IPEJIOMJICHUS CBETAa,
3aKOHBI COXPAHEHUs 3apsAJ0BOrO M MacCOBOI'O YMCENI IPH SJIEPHBIX PEAKLUSAX;
IpyU S3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alHUChIBaTh €ro
MaTeMaTUYeCKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKHE TPOLIECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
NPUYUHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 2—-3 JIOTMYECKHX
IaroB ¢ OMNoOpo Ha 2-3 U3YYEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUIA,
(u3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacu€THble 3a7ayd  (Omuparoldecss Ha CHCTEMY U3 2—
3 ypaBHEHHU#), UCHOJNB3YS 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOLIUE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHA 3aJa4M 3aIllMChIBaTh KPATKOE YCIIOBUE,
BBISIBJISITh HENOCTAIOLIME WM H30BITOUYHBIC JIaHHBIE, BBHIOMPATHh 3aKOHBI U
dbopMyibl, HEOOXOOUMBIE MJiS PELIEHHUs, MPOBOJAUTH PACUETHI U OIEHUBATH
PEATMCTUYHOCTD MOITYYEHHOIO 3HaYEHUs] PU3NUECKON BETUUHHBI;

pacrno3HaBaTh MpoOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpU MOMOUIU
(¢u3nyecKux METOJOB; UCIOJb3ys ONUCAHME MCCICAOBAHUS, BBIICISTH
IPOBEPSIEMOE MPEITIOJIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSJIKA IPOBEICHUS
UCCIIEIOBAHMUsI, AEJaTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOICHUN U
OMBITOB;

OPOBOAUTH OMBITHl 1O HAOMIONECHUIO (PU3WYECKUX SBICHUM WIH
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¢usznyeckux CBOWCTB Ten (M3ydyeHHe BTOporo 3akoHa HpioTOHA, 3aKoHA
COXpaHEHUS YHEPTUH; 3aBUCUMOCTD MepHOoIa KoJIeOaHUH MPYKUHHOTO MasTHAKA
OT MAacChI Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUTHTY bl MaJIbIX
KoJIeOaHUi; MPSMOIMHEHHOE pACIPOCTPAaHCHHUE CBETa, PA3JIOXKEHHE OeIoro
CBETa B CIIEKTP; M3yUEHUE CBOMCTB N300paKCHHSI B IJIOCKOM 3€pKajie U CBOWCTB
N300pakKeHHUs TpEeAMETa B COOMparoleil JIMH3e, HAOJIOACHHWE CIUIONIHBIX |
JMHEHYATBIX CIEKTPOB W3IYUYEHUs): CaMOCTOSITENIBHO COOMpaTh yYCTaHOBKY W3
M30BITOYHOTO Habopa 00OPYIOBAHMSI, OTIMCHIBATEH X0/l OMBITA M €T0 PE3yJIbTATHI,
(GopMyIUPOBATH BHIBO/IHI,

POBOJUTH MPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHHM, ONpeaesss
CpeliHee 3HaAYeHHE U3MepsieMoi BeMYuHbI ((POKYCHOE paccTosiHiE coOuparomieit
JIUH3BI); 000CHOBBIBATH BHIOOP CIIOCO0A N3MEPEHUS/U3MEPUTEIHLHOTO MPUOOPa;

IPOBOJUTh  HCCIEOBAaHUE  3aBUCUMOCTEH  (U3UYECKUX  BEITUYMH
C HUCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCThH IyTH OT BPEMEHU MpHU
PAaBHOYCKOPEHHOM JIBMKEHUM 0€3 HayalbHOW CKOPOCTH; TepHuojia KoseOaHui
MaTEMaTUYECKOr0 MasTHHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YTIJia OTpPa)KEHUS
CBETa OT yIJla MaJCcHUS W yTiia MPEJIOMIICHUS OT yria IMaJeHus): TUIAHUPOBATh
HCCIIEIOBAaHNE, CaMOCTOSATENbHO  coOMpaTh  YCTaHOBKY,  (DUKCHpOBATh
pe3yIbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MUCCKUX BEIMYMH B BUIEC TAOJUIl U
rpaduKoOB, AeNIaTh BEIBOABI IO pe3yJbTaTaM UCCIICIOBAHMSI,

IPOBOJUTh KOCBEHHBbIC HW3MEPEHHUS (U3MYECKUX BEIMYUH (CpEemaHss
CKOPOCTh M YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOpPEHHE
CBOOOTHOTO MAJCHHUS, )KECTKOCTh MPYKUHBI, KOADPUITMEHT TPEHUS CKOJIBKEHUS,
MexaHuyeckas paboTra W MOIIHOCTb, YacToTa W TEPUOA  KoJieOaHUM
MaTEMaTUYECKOTO U MPYKUHHOTO MAasTHUKOB, OMTHYECKas Cuia coOuparoiiei
JUH3bI, PpAJUOAKTUBHBIN  (OH): TIJIAHUPOBATH  WU3MEPEHHs;  CoOUpaTh
DKCIIEPUMCHTAJILHYI0  YCTAHOBKY ¥ BBIMOJHATH  W3MEPCHHS,  CIEAys
MPEIOKCHHOW WHCTPYKIIMH; BBIYUCIIATH 3HAUCHHUE BETUMUMHBI M aHATTU3HPOBATH
MTOJTYYCHHBIC PE3YNIBTATHI C YUETOM 3aJaHHON MOTPEITHOCTH H3MEPEHUIA;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1ad0paTOpHbIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIC TPHU3HAKW W3YYEHHBIX (DHU3UYCCKUX MOJICTCH:
MatepualibHas TOYKa, aOCOJMIOTHO TBEPJOE TEIO, TOUCUHBIM MCTOYHUK CBETA,
Jyd, TOHKas JMH3a, MJIaHEeTapHas MOJIeTh aTOMa, HYKJIOHHAs MOJIEIbh aTOMHOTO
Apa,

XapaKTepu30BaTh  TMPUHIUIBI  JCHUCTBUS  M3YUYCHHBIX  MPUOOpPOB
Y TEXHUYECKUX YCTPONCTB C OMOPON HAa MX OMUCAHUS (B TOM YHUCIE: CIIUOMETP,
JATYUKU TIOJIO)KEHUS, PACCTOSHUS W YCKOPEHHUsS, pakeTa, 3XOJO0T, OYKH,
MepUCKoI, QoToamnmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JIO3UMETD,
kamepa BuiibcoHa), MCMONB3ysl 3HAHHUS O CBOMCTBaX (DM3MUYECKUX SBICHUU H
HeoO0XoanMbIe (PU3HUYECKHE 3aKOHOMEPHOCTH;

UCTIOJb30BaTh CXEMbI U CXEMAaTHUHBIC PUCYHKH M3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHMYECKUX TPOIECCOB MPH
penIeHNN y4eOHO-PAaKTHYECKUX 3a7ad; ONTHYECKUE CXEMBI IS MOCTPOCHHUS
M300paKEHHH B TUNIOCKOM 3€pKaJie M COOMPAIOIIEeH JIMH3E;
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MPUBOANTh  NPUMEPHI/HAXOIUTh  HHPOPMAUIO O npuMepax
MPAKTUYECKOTO MCIOIb30BaHMs (HU3UYCCKUX 3HAHWA B MOBCEAHEBHOUN KU3HU
JUTst o0ecriedeHus: 6e30MacHOCTH MpU 0OpaIIeHUH ¢ MPUOOpaMH U TEXHUUECKUMU
YCTPONUCTBAMH, COXPAHEHHS 3JI0POBbSi U COOJIIOJCHHUS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPY KaIOILEH Cpejie;

OCYIIECTBIATh TOWCK HWHGOpMAK (PU3NUECKOTO COACPKAHUS B CETH
HNHTepHET, caMOoCTOATEIRHO (POPMYIHPYST TOUCKOBBIN 3alpoc, HaXOAUTh ITyTH
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOyUYEHHON MH(POpMAIIMK Ha OCHOBE UMEIOLTUXCS
3HAHWH U JOTIOJHUTEIHHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YUYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (HU3MUECKOTO COACpIKaHHUS, CIIPABOYHBIE MaTepPHAIIbI, PECYPCHI CETU
WNHutepHeT; BiageTh NpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMAaIUU U3 OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(}OpMaAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO COJAEPKAHMS, Ty OIMIHO
MPEJICTaBIATh PE3YJIbTAThl MPOEKTHON WM HMCCIEAOBATEIBCKON JCSITEIbHOCTH;
IpA 3TOM TPAMOTHO UCIOJb30BATh W3YUYECHHBIA TOHSATUWHBIN  armapar
M3y4aeMoro paszena (U3MKd U COMPOBOXKIATh BBICTYIUICHHE MPE3CHTAIUEH
C Y4ETOM 0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.

10 knacc

[IpeameTHbie pe3ynbTaThl Ha ©0a30BOM YPOBHE JOJDKHBI  OTpPaXKaTh
c(OpMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

MPOBOJUTh  HCCICAOBAaHUE 3aBUCUMOCTEH  (DU3WYECKUX BEIUYMH C
WCITOJIb30BAaHUEM TIPSMBIX HM3MEPEHHUH (3aBUCHMOCTH ITyTH OT BpPEMEHH TIpH
PAaBHOYCKOPEHHOM JIBMXKEHMM O€3 HadaJIbHOM CKOPOCTH; Mepuoja KoJjieOaHUi
MaTEMaTHYECKOTO0 MasSTHHKA OT JJWHBI HHUTH, YIJIa OTPaKCHHsS CBETa OT YyIJa
NaJICHNS, YTJIa IPEeJOMIICHHUS OT yrjla MaJeHus] CBETOBOTO JIy4ya): CAaMOCTOSTEIHHO
coOupaTh YCTaHOBKY, (UKCHpOBATh pe3yJbTaThl MOJYUYEHHON 3aBHCHUMOCTU
bu3nueckux BEIMYMH B BHAE TAaOMUIl U rpaduKoOB, JeNaTh BBIBOJALI TIO
pesynbTaTaM HCCienoBaHus (MIPU HAJIMYAKA BO3MOXKHOCTH WM TPOBOJHTH
BUPTYyaJIbHBIE JTA00paTOpHBIE PaOOTHI);

MPOBOJUTH KOCBEHHBIE W3MEpPEHUS (U3MUECKUX BEIHYMH  (CpemHsis
CKOPOCTh U YCKOpPEHHE Tejla MNP PaBHOYCKOPEHHOM JBMKEHUHU, YCKOPCHHE
CBOOOJTHOTO TAJIEHUs, KECTKOCTh MPYKUHBI, KOAD(DUIIMEHT TPEHHS CKOJIBXKEHUS,
MEXaHW4YecKkas paboTa ©  MOIMHOCTh, 4YacToTa © TEpUoa  KoyeOaHMid
MaTeMaTHYeCKOr0o W TNPYKUHHOTO  MAasSTHHKOB, (OKYCHOE€  PaCCTOSIHHE
coOuparolel JTUH3bI, PaANOAKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUS; COOUPAThH
AKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEAYS MPEAIOKCHHON HHCTPYKIIMH; BEIYUCIIATD
3HAYEHUE BEJIMYMHBI M aAHAJU3UPOBATH MOJYYEHHbIE pE3YyJbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEpPEHUH (MPU HAJIMYUU BO3MOXKHOCTH WJIM MTPOBOJIUTH
BUPTYyaJbHbIE JJAOOpaTOpPHBIE PadOTHI);

coOmoaTh TpaBuia Oe30macHOro Tpyaa mpu padore ¢ JabopaTOPHBIM
o0opynoBanueM (TIpH HAIMYUKA BO3MOXKHOCTH WM TPOBOJWTH BUPTYaIbHBIC
nabopaTopHbIe pabOThI);
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pasnuyaTh OCHOBHBIC TMPU3HAKKA W3YYCHHBIX (PU3UUECKUX MOJEIICH:
MaTepuaibHas TOYKa, AOCOJNIOTHO TBEPIOE TEJO, IUIaHEeTapHash MOJElh aToMma,
HYKJIOHHAas MOJIENIb aTOMHOTO SIAPA;

XapakTepu30BaTh MPUHIMUINBI  JICUCTBUA  HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMUCAHUS (B TOM YHUCIE CHOUIOMETD,
JATYUKU TTOJIOKEHHUSI, PACCTOSIHUSA M YCKOPEHUS, PAKETHI, 3XOJIOT, OUKHU, IIEPUCKOII,
doToamnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOII, JO3UMETpP, KaMepa BuibcoHa),
UCIIOJIB3ysl 3HAHWUSA O CBOWCTBaX (DU3WYECKUX SABICHUH ¥ HEOOXOIUMBIC
(duznyecKre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHX IIPOLIECCOB TIPU
peleHun y4eOHO-TIPAKTUYECKUX 3a7a4; ONTHYECKHUE CXEMbI JJIsi TMOCTPOCHHS
M300paKEHUI B IJTIOCKOM 3€pKajie U COOMparoIiel JINH3E;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIH30BAHUS (PU3NUECKUX 3HAHUH B
MOBCEIHEBHON KU3HU JUIsi oOecrieueHus: Oe30MacHOCTH TpU OOpallleHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0pOBbSl U
COOJIIOICHUSI HOPM IKOJOTUUYECKOTO MTOBEJICHUS B OKPY KalOIlEh Cpeie;

OCYILECTBIIATh, MOUCK HHPOpMalMU (UBUYECKOTO COACPKAHUS B CETH
HNuTtepHer, caMoCTOsATENbHO (GOPMYJIHUPYST MOUCKOBBIA 3ampoc; HAXOAUTh MYTH
OTpEeIeSICHHUs] TOCTOBEPHOCTH MOJyYEeHHON MH(POpPMAIMM HA OCHOBE HMMEIOIIUXCS
3HaHWUM U3 Kypca PU3UKHU U JOTIOTHUTEIHHBIX UCTOUYHUKOB,

WCIIOJIb30BaTh TPHU BBHITIOJHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUS, CIIPABOUYHBIE MaTEpPHANIbI, PECYPChl CETU
WNuTepHeT; BiIajeTh NpHeMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIU U3 OHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE INMHUCHbMEHHBIE W YCTHBIE COOOIIEHUS, 0000IIas
MH(pOpMAIINIO M3 HECKOJbKUX MCTOYHHMKOB, TPAMOTHO HCIOJL30BaTh M3YUYCHHbBIN
MOHATUMHBINA amnmapat Kypca (pU3UKH, COMPOBOKAATH BRICTYIUICHHE TTPe3eHTaIuen
COOCTBEHHOI'O COOOIICHUS, YUUTHIBAs OCOOCHHOCTH ayJIUTOPUU CBEPCTHUKOB;

MIPU BBITIOJIHEHUU HMCCIEAOBAaHUN (DU3MUECKUX TPOILIECCOB CaMOCTOSITEIBHO
MJIAHUPOBATh COBMECTHYIO JEATEIBLHOCTh B TPYIIE, CIEAUTh 3a BBITIOJIHEHHUEM
nJjaHa JCHUCTBUM M KOPPEKTUPOBATh €ro, aJCKBaTHO OILIEHUBATH COOCTBEHHBIM
BKJIaJd B  JCATENbHOCTh  TIPYNIbI;  BHICTpauBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IIVIAHUPOBAHHUE

7 kaacc (68 1)

TemaTuuecknii 6,10k, | OCHOBHOe co/lepiKaHue OcHOBHBIE BH/IbI AeSITEJILHOCTH yUAIUXcsi(HA YPOBHEe Y4eOHbIX ueﬁCTBl/n“J)l
TEMa
Paznen 1. ®u3nka u e€ posib B MO3HAHHH OKpY:Kaiouero mupa (6 1)
dusuka — Hayka o [DPu3nka — Hayka o |BpiABieHue paznuuuil Mexay GU3NYECKUMU U XUMUYEeCKMMHU npeBpatueHusmMu (MC —
npupoae pupoJe. SIBneHus (XxuMwus).
(2 9) npupoasl. Pusznyeckue Pacno3zHaBaHue U KiaccUpUKAMS (PU3NUECKUX SIBIICHUI: MEXaHUYECKUX, TEIJIOBBIX,
SIBJICHUS: PIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, Ha6nronenue n onucanue GU3NYECKUX SIBJICHUM
TEIUIOBbIE,
PIIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE,
3BYKOBBIE
Ddusnyeckue dusnueckue Ornpenenenue LeHbI AEJIEHUs LIKalIbl U3MEPUTEIbHOro npubopa. M3mepenue nuHEHHbBIX
BeJTHYHHBI BeIMYUHBL. 3MepeHne [pa3MepoB Tell U MPOMEKYTKOB BPEMEHH C yYETOM MOIPEIIHOCTEN.
(24) ¢uznyeckux BenuuuH. M3mepeHne o0bEMa JKUAKOCTU U TBEPJIOTO TEA.
duznyeckue npubopsl. [M3MepeHrne TeMmneparypbl MNpU IOMOIIM KHUJIKOCTHOIO TEpMOMeTpa U JlaTyuKa
[TorpemnocTh TEMIIEPATYPHI.
N3MEpPEHUH. BrInoiHEeHMEe TBOPYECKUX 3aJaHUM MO MOHUCKY CIIOCOOOB HW3MEPEHUs HEKOTOPBIX
MexxayHapoiHast (pr3nYecKUX XapaKTEpUCTUK, HAIIPUMEP pa3MEPOB MAIBIX OOBEKTOB (BOJIOC, IIPOBOJIOKA),
CHUCTEMA €IUHUI] YIUIEHHBIX OOBEKTOB, OOJBIINX PACCTOSHUM, MaJbIX IPOMEXKYTKOB BpPEMEHHU.
OO0cyXIeHNEe peajIaraéMbIX ClToCOO0B

! Mpu paspaboTke pabouei mporpaMMbl B TeMaTHYECKOM ILUIAHHMPOBAHUM JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOB30BAHHS DIEKTPOHHBIX
(mupoBbIX) 00pa30BATENBHBIX PECYpPCOB, SBIISIIOLIMXCSA YYEOHO-METOIMYECKUMU MaTepuaiaMu (MyJIbTUMEIUIHBIE MPOrpaMMBbl, 3JIEKTPOHHBIE
Y4e€OHMKHU U 3aJIaYHUKH, FJIEKTPOHHbIE OUOIMOTEKH, BUPTYaJIbHBIE JJa00paTOPUH, UTPOBBIE MTPOrpaMMBbl, KOJUIEKIIUU IIU(PPOBBIX 00pa30oBaTEIbHBIX
pecypcoB), peanusyomux auaaktudeckue Bosmoxknoctu MKT, conep)kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa3oBaHMM.
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EcTecTBeHHO-
HaYy4YHbII METOo/1
MO3HAHUSA

(24)

Kak ¢usuka u gpyrue
eCTeCTBEHHBIC HAyKH
N3y4aroT PUPOY.
EcTecTBeHHO-Hay4YHBIN
METO/ MO3HAHHUS:
HaOJIIOIEHHE,
[MOCTAaHOB- K4 HAYYHOTO
BOIIPOCA, BBIJIBHYKCHHUC
TUIIOTE3, DSKCIICPUMCHT
M0 NPOBEPKE THUIOTE3,
00OBbsiICHEHUE
HaOJIF01aeEMOT'0
STBJICHHSI. Onwucanue
(pu3mdecKkux SBJICHUU C
MOMOIIBIO MOJICIICH

BriaBukeHHne TUIIOTE3, OOBSICHSIONIMX MPOCTHIC SABJICHUS, HAIPUMED:

— MOYEMY OCTAHABJIMBAETCS JABUXKYILEECS IO FOPU30HTAIBHOU IOBEPXHOCTHU TEJIO;

— [OYEMY B JKApKYIO 1001y B CBETJIION OJEXK A€ NPOXJIaHEH, Y4eM B TEMHOM.
[Ipemioxenre cnocob0B MPOBEPKHU TUMOTES.
[IpoBeneHue ucciaenoBaHus IO IPOBEPKE KAKOW-IMOO THUIIOTE3bl, HAIIPUMED: 1aIbHOCTH
roJi€Ta mapuka, IyIeHHOro TOPU30HTAJIbHO, TEM O0JIbIlle, 4YeM OOJIbIIIE BBICOTA ITyCKa.
[Toctpoenune mpocTedmmx Moaeneid GU3NIeCKUX SIBICHUN (B BUJIC PUCYHKOB HIIH CXEM),
HalpUuMep MaJeHUe NpeaMeTa; IPIMOIMHENHOE pacIpOCTPAaHEHUE CBETa

Paznea 2. I1

€pPBOHAYA/IbHBIC CBCICHUSA O CTPOCHUH BEIIECTBA (5 ‘-l)

CrtpoeHue
BelecTBa
(19)

ATOMBI U MOJIEKYJIBI, UX
pa3- wmepbl.  OnbITHI,
JT0Ka3bIBAIOIIHE
TTUCKPETHOE CTPOEHHUE
BEIIECTBA

HaOmnronenue u uHTEepIpeTanus ONbITOB, CBUJIETENbCTBYIOLIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHNH BCUICCTBA: ONBITEI C PACTBOPCHUECM PA3JIMYHBIX BEUICCTB B BOJC.

OrneHka pa3MepoB aTOMOB M MOJIEKYJI C UCTIOJIb30BaHUEM (oTorpaduii, MoJTy4eHHbIX HA
aTOMHOM cujI0BoM MHKpockore (ACM).Onpenenenue pa3MepoB MajibIX Tel

JIBHKeHME
U B3auMMOJeEHCTBHE

4ACTHIl BelecTBa
(29)

J{BU>keHUE YaCTHI]
BEIIECTBA. CBs3b
CKOPOCTH JIBUKEHUS
JaCTHI] c
TEMIIEPATYPOU.
bpoyHOBCKOE IBUKEHUE.
Jnddysus.
B3anmMoielicTBUe YacTUll
BEIIECTBA: MPUTSI)KEHUE
1 OTTAIIKUBAHUE

Habmtonenue u o0bsicHeHne OpPOYHOBCKOTO JIBHKEHHMS U siBIIeHUS 1 Py3un.

[IpoBeneHre U 0O0BCHEHHE ONBITOB IO HAOIIOIEHUIO TEIJIOBOTO PACIINPEHHUS Ia30B.
[IpoBeaeHne U OOBSICHEHHE OMBITOB MO OOHAPYKEHHUIO CHUJI MOJIEKYJISIPHOTO NMPUTSDKEHUS U
OTTAJIKUBAHUS
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Arperarssie

ArperaTHble COCTOSIHUS]

Onucanue (C MCNOJIB30BAHUEM IIPOCTHIX MOJIENIEN) OCHOBHBIX Pa3/INUMil B CTPOCHUU Ta30B,

COCTOSTHUS BEIIICCTBA: CTPOCHUEHKUIKOCTEH U TBEPIBIX TEIN.
BellecTBa ra3oB, Okuakocteiri HOOBICHEHHE MAJIOW COKMMAEMOCTH KHUJAKOCTEH U TBEPABIX TEJ, OOJIBIIION C)KUMAaEMOCTH
(2 9) TBEPIBIX ra3oB.
(kpuctammuaeckux) Ten. (O0bsicHeHne coxpaHeHus! (OPMBI TBEPIABIX TENl U TEKYyYECTH )KUIKOCTH.
B3anMocCBsI3b MmexaylIpoBesieHre onbITOB, JOKA3bIBAIOIIMX, YTO B TBEPJIOM COCTOSIHUU BOJIbI YaCTHIIbI
CBOMCTBAMHM BEIIECTB B [HAXOJSTCS B CPEAHEM Jalibllie APYT OT Apyra(IUIOTHOCTh MEHBIIIE), YEM B KUIKOM.
pa3HbIX arperaTHbIX|Y CTAHOBJICHHE B3aMMOCBSI3H MEXIY OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUI BOJABI U
COCTOSTHUSIX " MX|CYyIIECTBOBAaHHEM BOAHBIX opranu3MoB(MC — Ouosnorus, reorpadusi)
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI
Paznen 3. /[BuskeHue u B3aumoaeiicreue tea (21 1)
MexaHHYeCKOe MexaHudeckoe VccnenoBanue paBHOMEPHOTO JBUYKEHUS U OINPENICIIEHUE €ro IPU3HAKOB.
IBHIKEeHHE nBmkeHue. PaBHoMepHogHaOmroeHe HEPAaBHOMEPHOTO JABMXKEHUSI M OMPEACIICHUE €0 OTJIIMYUNA OT PaBHOMEPHOTO
(3u9) )48 HEpPaBHOMEPHOE|IBUKEHHUSI.

nBrkeHne. CKopocTb.
CpenHsis CKOpPOCTH IIpH
He- paBHOMEPHOM|
NBIOKEHUU. Pacuér mnyTy
1 BDEMEHU JIBMDKCHUS

Perrenue 3agad Ha OonpeaACICHUC IMyTHU, CKOPOCTHU U BPEMCHU PABHOMCPHOI'O ABUIKCHMS.
AHamm3 Fpa(bI/IKOB 3aBUCHUMOCTHU ITYTU U CKOPOCTHU OT BPCMCHH

Nuepuus, macca,
IJIOTHOCTh
(44)

SBienue WHEPLIUH.
3aKkoH WHEPLIUH.
B3aumojaeiicTBue Tl
KaK npuYrHa
WU3MEHEHUSI CKOPOCTH
NBIKEHUS TEI.
Macca KakK
WHEPTHOCTH

IImoTHOCTL  BemiecTBA.
CBs3b  INIOTHOCTH C

Mepa
Tena.

OOBsicHEHHE U TIPOTHO3UPOBAHUE SIBJICHUIH, OOYCIIOBJIIEHHBIX MHEPIMEH, HAallpUMEpP: YTO
[MPOUCXOJIUT IIPU TOPMOKEHUHU WJIM PE3KOM MaHEBpPE aBTOMOOWJISI, TIOUYEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTh JIBUKEHHE Ha BEJIOCUIIEIE UJIM CAMOKATE U T. [I.

[IpoBeneHue U aHAIU3 OIBITOB, AEMOHCTPUPYIOIUX U3MEHEHUE CKOPOCTH JIBUKCHHUS Tela
B pe3yJbTaTe AEHUCTBUSA HAa HETO APYTUX TeEJl.

Pemienue 3a7a4 Ha ompenesieHHe MacChl Tena, ero 00bEMa U IIJIOTHOCTH.

[IpoBeneHne W aHaIM3 OIBITOB, JEMOHCTPHUPYIOIIMX 3aBUCUMOCTb HW3MEHEHUSI CKOPOCTH
TeJla OT €ro Macchl IIPU B3aUMOACUCTBUU Tes. M3mepeHue maccel Tena pas3IMYHbIMU
criocobamu. OnpeneneHne IOTHOCTH Tejla B pPe3yJIbTaTe U3MEPEHUs €ro Macchl 1 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHULE 00BEMa

BEIllECTBA
Cuiia. Buabl cua Cuna Kak |[[I3ydyeHue B3aUMOJEHCTBUSA KakK MPUYUHBI HM3MEHEHHSI CKOPOCTH Tejla UJU €ero
(14 v) XapaKTEpUCTUKA nedopmamu.

B3aUMOJCHUCTBUA  TEIl.
Cnna  ynpyroctu u
3akoH I'yka. I3mepenune
CHUJIbl C  IIOMOLIBIO
nuHaMoMeTpa. SIBieHue
TATOTEHUsT WU CHIIa
TspDKecTu. Cuiia TSHKECTH
Ha Jpyrux IUJlaHeTax.

Bec Tea.
HerecomocTs.
CnoxxeHue CuI,
HaMpaBJICHHBIX o
OJIHOU OPSIMOMA.
PaBHOmelicTByrOmas
cun. Cuna  TpeHHs.

TpeHue ckoyibKeHUsT U
TpeHue 1Mokos. TpeHue B
MMPUPOJIE U TEXHUKE

Onucanue peayibHBIX CUTYyallMd B3aMMOJCWUCTBUSL TEJ C IMOMOIIBIO MOJIENIEH, B KOTOPBIX
BBOJUTCS MOHATHE W U300pakeHUe cuibl. M3ydeHue cuibl ynpyroctu. MccnemoBanue
3aBHCUMOCTH CUJIbI YIIPYTOCTH OT yJJIMHEHMS] PE3MHOBOIO IHYPA WU HPY>KUHBI

(c mocTpoenuem rpaduka).

AHaJIu3 NPaKTUYECKUX CUTyalMM, B KOTOPBIX HPOSIBIISIETCS JEUCTBUE CUJIbI YOPYTOCTH
(ynpyrocts mMsi4a, KpOCCOBOK, BETOK JIEPEBA U JIp.).

AHanu3 CUTyallii, CBSI3aHHBIX C SIBJ€HUEM TIroTeHusi. OOBbsICHEHHE OPOUTAIBLHOTO
JBMDKEHUS IUIAHET C MCIIOJb30BAHUEM SIBJICHUSI TArOoTeHUs U 3akoHa uHepuuun (MC —
actpoHomusi). M3amepenue Beca Tela C NHOMOIIbI auHaMoMeTpa. OOOCHOBaHHE STOrO
croco6a U3MepeHus.

AHan3 U MOJEJIMPOBAHUE SIBJICHUSI HEBECOMOCTU. ODKCIEPUMEHTAIBHOE IIOJIyYEHHUE
MpaBuUiia CIIOKEHUSI CHUJI, HalPaBJIEHHBIX BIOJIb OJHOM mpsiMoil. OmpenesnieHue BEIUYUHBI
PaBHOACHCTBYIOIIEH CHIL.

M3yueHune cuibl TpEHUSI CKOJIBKEHUS ¥ CUJIbI TPEHUSI TTOKOSI.

HccnegoBaHue 3aBUCMMOCTH CHJIBI TpPEHMS OT Beca Tela U CBOWCTB
OBEPXHOCTEM.

AHaNu3 NMPaKTUUYECKUX CUTYyallMid, B KOTOPBIX MPOSIBISIETCS AECHUCTBUE CHUJIbI TPEHUS,
HCITOJIBb3YIOTCSI CIOCOOBI €€ YMEHBIIEHUS WIIN YBEJIMUEeHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKE€HHE aBTOMOOUJISI, UCITOIb30BaHUE MTOAIIUITHUKOB, MJIaBAaHUE BOJTHBIX )KUBOTHBIX
u ap.) (MC — Ouonorusi).

Pemienue 3amau ¢ ucnonab3oBaHueM (GOpMYJ ISl pacdy€Ta CUIIbI TSDKECTH, CUIIBl YIPYTOCTH,
CHUJIbI TPEHUS

TPYIIHUXCS
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Paznen 4. JlaBiienne TBEPABIX TeJ, JKUAKOCTEl 1 ra3os (21 4)

JlaBJieHue. JlaBiieHuUE. CrocoObl [AHanu3 U OOBSCHEHHE OIBITOB M IPAKTHUYSCKUX CHUTYyaIUil, B KOTOPBIX MHPOSBISECTCS
Ilepenaua YMEHBIIECHUS U [cUJIa JaBJICHUS.
naBJIeHUS yBeIU4eHHsl JaBjieHUs. |(OOOCHOBaHME CIOCOOOB YMEHBILICHMS M yBEIWYCHUS AaBieHUSA. V3yueHue 3aBHCUMOCTH
TBEpABIMM  TeJlaMHu, |/laBieHue rasa. |[1aBjeHHUs raza oT 00bEéMa u Temmeparypsl. M3yuenne ocoOeHHOCTEW Mepenadyu J1aBiICHUS
KUAKOCTAMU U (3aBUCHUMOCTH JaBJICHHsS [TBEPABIMU TEJaMH, OJKUJIKOCTSIMH U razamMu. OOOCHOBaHHME pE3yJIbTAaTOB ONBITOB
razamu raza or o0béMa U |0COOEHHOCTSIMH CTPOCHHS BELIECTBA B TBEPIOM, KUIKOM
(3 u) Temnepatypsl. [lepenaua |1 ra3oo0pa3HOM COCTOSTHUSIX.
TaBJICHUSA TBEPIABIMU |IDKCIIEPUMEHTAIIbHOE JOKa3areabcTBO 3akoHa Ilackans. Pemenuwe 3amay Ha pacuér
TeJaMU, KUJIKOCTSIMHU M |1aBJIEHUS TBEPAOIO Teya
razamu. 3akoH [lackasns.
[ITneBMaTuuyeckue
MaIlllHbI
/laB1eHue 3aBHUCUMOCTh VccnenoBanne 3aBUCUMOCTH JTABJICHUS JKUJIKOCTH OT TIIYOWHBI HOTPY>KEHUSI M TUIOTHOCTH
JKMIKOCTH TaBJIE€HUS KUJIKOCTH JKAIKOCTH.
(54) oT Ty OUHBI HabGmonenne n 00bICHEHHE THIPOCTATHUECKOTO TapaoKkcaHa oCHOBE 3akoHa [lackans.
[OTPYKEHUSI.
['uapocraruyecku
rapaJiokc.
CooOmatromuecs 3yueHune cooOmaromumxcs cocya0B.
COCYIBI. Pemrenve 3a1a4 Ha pacy€T AaBieHUs KUAKOCTH. OOBsACHEHHE MNpPUHIMNA JEeUCTBUSA
['napaBnnueckue rUJIpaBIMYECKOro Ipecca.
MEXAHU3MBI AHanM3 U 00bSICHEHUE MTPAKTUYECKUX CUTyalluld, JEMOHCTPUPYIOIINX NPOSBICHUE AaBICHUS
PKUJIKOCTH W 3akoHa [lackansi, Hampumep IpoIEecCOB B OpraHU3Me IpU TITyOOKOBOJIHOM
HpIpssHUU (MC — Ouoorus)
ATMOC(epHoe ATMOochepa 3eMiu U |[DKCHepUMEHTaJbHOE OOHapyXeHHe aTMOC(EepHOro MJaBiieHUs. AHAIM3 U OOBSCHEHHE
aBJIeHHE aTMocdepHoe OIBITOB U MPAKTUYECKUX CUTYAIlUi, CBA3aHHBIX C JeHUCTBHEM aTMOC(HEPHOIro JaBJICHHUS.
(6 4) TaBJICHUE. [Ipyruunbel (O0BsiCHEHHE CylIecTBOBaHUS aTMocdepbl Ha 3eMjieé U HEKOTOphIX IUIaHeTax WIH eé
CyIIECTBOBaHMUS OTCYTCTBUS Ha JIpyTrux mianerax u Jlyne(MC — reorpacdusi, acTpoHOMUS ).
BO3AYIIHOM 0007104k |[OO0BSICHEHHE WU3MEHEHUS INIOTHOCTH aTMOc(epbl C BBICOTONHN 3aBUCUMOCTH aTMOC(EpPHOro
3eMiIu. OnbIT |1aBJI€HUS OT BBICOTHI.
Toppuuennu. Pemmenne 3agau Ha  pacu€t arMocdepHOro  JaBieHHsA. V3ydeHwe  yCTpOWCTBa
13mepenue OapoMeTpa-aHeponaa
aTMOC(epHOTO
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TaBJICHHA.

3aBUCHMOCTH
aTMOC(EepHOrO  JaBIICHUS]
OT BBICOTEI
Hax  ypOBHEM  MOps.

[TpuOOpBI 17151 U3MEPEHUSI
aTMOC(EpHOr0 TaBICHUS

JleiicTBHEe KHIKOCTH

JleficTBUE >KUJIKOCTH WM

DKCIIEpUMEHTAILHOES OOHApy)KEHUE INSHUCTBUSI KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX

(5 1)

peruar, 670K, HAKJIOHHAS

171 rasa HA ra3a Ha IIOTPY>XEHHOE B [TEJIO.
MOrpy:KEHHOE B HHUX HHUX Teno. |(OnpeaeseHue BRITAIKUBAIOIIEH CUJIbL, IEHCTBYIONIEH Ha TEJIO, TIOTPY>KEHHOE B KUJKOCTb.
TEJI0 BrITankusaromas [IpoBeneHue u o0cyXeHue OIIBITOB, JIEMOHCTPUPYIOIIMNX 3aBUCHMOCTD
(79) (apxumenoBa)cuia. BBITAIKMUBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEIO B KUIAKOCTH, OT 00bEMA NOrpy>KEHHOU B
3aKkoH ApxuMena. pKUJIKOCTb 4aCTH Te€JIau OT IJIOTHOCTH KUJIKOCTH.
I11aBanue ten. |HMccnenoBanyue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B KUJIKOCTh YaCTH
BosnyxomaBanue TEJIa.
Permienue 3a1au Ha NpUMEHEHUE 3aKOHA ApXUMEZa U yCIIOBUS IIJIaBAHUS TeEJI.
KoncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHME JIOJKHM M OIpeleleHue €
IPy30I04bEMHOCTHA
Pa3nen 5. Padora u MomHOCTh. DHeprus (12 4)
Padora u momHocTh [MexaHuueckass paboTa.DKCIEpUMEHTAIIBHOE OIPE/IeICHUEe MEXaHMYECKOM pabOThl CHUJIBI TSHKECTHM NpH MaJeHUU
(3u) MomHocTh T€la W CUJIbl TPEHMS IPU PABHOMEPHOM IIEPEMEIICHUM Tejla IO TOPU30HTAIBHOU
[MOBEPXHOCTH.
Pacuér MOIIHOCTH, pa3BUBAaeMOM IpU NMOABEME IO JiecTHUIC. PenreHue 3amad Ha pacudér
MEXaHUYECKO paboThl 1 MOITHOCTHU
IIpocthie Mexanu3Mmbl ([IpocTble  MexaHU3MbI: (ONpEeNeIeHUE BBIMIPHINIA B CHJIE NPOCTHIX MEXAHU3MOB HaIPUMEpE pbluara, MoJBUKHOIO

M HETIOABH>KHOI'O OJJOKOB, HAKJIIOHHOM IIJIOCKOCTH.

MJIOCKOCTb. IIpaBuno |[UccnenoBanue yCiaOBUsL paBHOBecusi pbrluara. OOHapyXeHHE CBOWCTB MPOCTHIX
paBHOBECHSI ppIuara. MeXaHu3MOB B Pa3JIMUHBIX MHCTPYMEHTAaX U MPHUCIIOCOOTICHUSX, UCTIOJIB3YEeMbIX B OBITY
I[Ipumenenue TipaBUIIa U TEXHUKE, a TaKKe B KXKUBBIX opraHuzMax (MC — Ouonorus). DKCIepuMeEHTaIbHOE
paBHOBECHsI phlUara K |10Ka3aTEIbCTBO PABEHCTBA paOOT MPU MPUMEHEHHUH MPOCTHIX MEXaHU3MOB.

OJIOKY. «3onotroe [Onpenenenue KI1J] Hak1OHHON MJIOCKOCTH.

OpaBUIO» MeXaHUKHU. [Pemienne 3a1a4 Ha MPpUMEHEHHUE MpaBujla paBHOBecHs pbluara nHa pacuét KII/]

KITJ IIPOCTBIX

mexaHu3mMoB. IlpocTeie
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MEXAaHU3Mbl B OBITY U
TEeXHUKe. Ppiyaru B teme
4EJIOBEKA

MexaHnuyeckas
bHeprus (4 4)

Kunerngeckas u
MOTCHLIUAJIbHAS

>Heprus. [IpeBpamieHue
OZTHOTO BHJIA
MEXaHUYECKON YHEpPruun
B JIPyrou. 3axkoH
COXpaHEHU u

M3MCHCHHSA OHCPIUHU B
MCXaHHUKEC

9KCHepI/IMCHTaJIBHOC OIpCACIICHUC N3MCHCHUS KMHETHYECKON 1 MOTSHIIUAILHOM OHCPrun
TCJIa IIPpHU €T'0 CKaTbIBAHHUHU I10 HaKJIOHHOM IITOCKOCTH.

q)OpMyJII/IpOBaHI’IC Ha OCHOBC HCCICOOBAaHHs 3aKOHa COXpaHeHHﬂMexaHI/I‘IGCKOﬁ OHCPIruu.
O6CY)KI[CHI/IC rpaHul IPpUMCHUMOCTHU 3aKOHA COXPAaHCHUA OHCPIrUu.

PeireHne 3amad ¢ MCIIOIB30BaHUEM 3aKOHA COXpPaHCHHUA SHCPIuu

Pe3epBHoe Bpems (3 1)
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8 kaacc (68 u)

TemaTnueckuii 0J10K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4YalIuXxcs (Ha ypoBHe Y4eOHbIX AelCTBHI)

(7 1)

CTPOCHUSI BEIIECTBA.
Macca 1 pa3Mepbl aTOMOB
u  moJiekyJ.  OTmbITHI,
[10/ITBEPIKIALOIINE
OCHOBHBIE

[MOJIOKEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPHHU.
Monenu TBEPOOTO,
PKUKOTO M Ta3000pa3HOro
COCTOSTHUI BEIIECTBA.
Kpucrannnueckue u
aMop(]HbIe TBEPABIE TEA.
OOBsICHEHHE  CBOICTB
Ta30B, JKHIKOCTEH WU
TBEPJIBIX TE€JI HAa OCHOBE
MOJIOKEHU N

MOJICKYJISIPHO-
KUHETUUYECKON TEOpHUH.
CMmayuBaHue u

KalWJUISIpDHBIE SIBJICHUS.
TennoBoe pacmmpeHue u
c)KaTHe

TeMbI
Paznen 6. TemoBble siBjienus (28 1)
CtpoeHue OcHOBHbBIC TTOJIOKEHUsT  [HaOmrofeHrue ¥ MHTEPIPETalusl OIMbITOB, CBUIETEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM
U CBOIiCTBA MOJICKYJISIPHO- CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPCHUEM Pa3UYHBIX BEIISCTB B BOJIC.
BelecTBa KHHETHYECKOU TeopuuPellicHUE 3a/1a4 MO OICHUBAHUIO KOJIMYECTBA ATOMOB WJIM MOJIEKYJ B €IuHHUIIE 00bEMa

BEIECTBA.

AHaNM3 TEKCTa JPEBHUX aTOMHUCTOB (Hampumep, ¢Gparmenta mnoambl Jlykpermus «O
[IPUPOJIE BEIIEI») C U3JI0OKEHUEM OOOCHOBAHUN AaTOMHOM THUIIOTE3bl (CMBICIIOBOE YTEHUE).
OneHka yOeIuTeIbHOCTH 3TUX 0OOCHOBaHUH.

OOBbsicHeHHe OPOYHOBCKOTO JIBMIKEHHS, SIBJICHUS TU(Py3Un U pa3audnii MeKIy HUMH Ha
OCHOBE I0JI0KEHUIN MOJIEKYJISIPHO-KMHETHYECKOH TEOPUHU CTPOEHHUS BEILECTBA.
OOBsiICHEHME OCHOBHBIX pPa3jIMYMil B CTPOECHUM TIa30B, >KUJKOCTEH M TBEPABIX TEN C
MCTIOJIb30BAHMUEM IIOJIOKEHUH MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBeneHrE ONBITOB IO BBIPAMMBAHUIO KPUCTAJUIOB ITOBAapEH-HOM COIM WIIM caxapa.
[IpoBeneHre U OOBSICHEHHE ONBITOB, JIEMOHCTPUPYIOIIUX KalWUISIPHBIE SIBICHHUS U
SIBJICHUE CMauylBaHMUS.

OOBsicCHEeHHE POJIN KaIWJUIAPHBIX SBJICHUHN JUIS TOCTYIUICHUS BOJIBI B OPraHU3M pacTeHUMN
(MC — 6uonorus).

HaOmronenue, mnpoBeneHue U OOBSICHEHUE
paclIupeHust ra3oB, )KUJAKOCTEH U TBEPABIX TEII.
OOBsicHeHHEe coxpaHeHUs 00bEMa TBEPABIX TeEN, TEKY4eCTH KUIKOCTU (B TOM YHCIE,
Pa3HULIBI B TEKYUYECTH ISl PA3HBIX)KUJKOCTEH), TaBJICHUS rasa.

[IpoBeneHrEe OMBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTH JaBJICHUS BO3[yXa OT ero o0béma
1 HarpeBaHMUsS WM OXJAXACHUS, U MX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yYeHHs. AHAIU3 NMPAKTUYECKUX CUTYallui, CBS3aHHBIX CO CBOMICTBaMU ra3oB, *KHJKOCTEH
1 TBEPABIX TEI

OIIbITOB  IIO Ha6J'IIO,I[eHI/IIO TCIIJIOBOT'O
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TenioBbie mpoueccsl
(21 v)

Temneparypa. CBs3b
TeMIIepaTyphl co
CKOPOCTBIO TEILUIOBOT'O
TIBU>KEHUST YaCTHII.
BuyTpenHsss ~ sHeprus.
CriocoOsbl U3MEHEHUSI
BHYTPECHHEH  DHEPIUH:
TerJionepeaayda u
COBEpIICHNE padoTHhI.
Bunpl  Teruionepenauu:
TEIJIOMPOBOTHOCTD,
KOHBEKIIHS, U3TyUCHHUE.
KonuuecTBo

TEIUIOTHI. Y JIeJIbHAs
TETUIOEMKOCTbD
BEIECTBA.

Tennoobmen u
TETJI0BOE

paBHOBECHE.
YpaBHEHUE

TETIJIOBOTO OaliaHca.

[ 1aBnenue U
OTBEpJICBaHUE
KPUCTAJUTUYECKUX
BEIIECTB. VnenrHas
TEeIoTa MJ1aBJICHUS.
[TapooOpa3zoBanue

128 KOHJICHCAITHSI.
Hcnapenne. Kunenwue.
Y nenbHas TemJjIoTa
MmapooOpa3oBaHMUsI.
3aBUCUMOCTh
TeMIiepaTypbl KUIICHUS OT

aTMOC(hEpPHOTO

OGocHOBaHUE MPABUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHUE pa3IMYHBIX CIIOCOOOB M3MEPEHUsS U LKAl TeMIepaTyphl.

HalOnronenne M OOBSICHEHHME ONBITOB, JIEMOHCTPUPYIOIIMX H3MEHEHUE BHYTPEHHEH
SHEPIruU Teja B pe3ysbTaTe Teluionepenayn U paboThl BHEIIHUX CHII.

HaOnronenne W OOBSICHEHHE OIBITOB, OOCYXIECHHE NPAKTHYECKUX CHUTyalHi,
IEMOHCTPUPYIOIIUX pa3JIMYHble BU/bI TEILUIONEpEaaun: TEIJIONPOBOIHOCTh, KOHBEKIIUIO,
U3JIy4YCHUE.

MccnenoBanue siBI€HUS TEIVIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOM U Topsiueii BOJBbI.
Habuto1eHre yCcTaHOBJIEHUSI TEIJIOBOIO paBHOBECHSI MEK/1y TOpsideii U XOJI0JHOM BOJOM.
Ornpeznenenue (MU3MepeHUe) KOIMYECTBA TEIUIOTHI, IOJIyYEHHOI'0 BOJIOM IIPH TEIII000OMEHE ¢
HarpeThIM METAITMYECKUM IITHHAPOM.

OnpezeneHue (M3MEpeHHE) yICIBHON TEIUIOEMKOCTH BelllecTBa. Pelienne 3a1ad, CBsI3aHHBIX
C BBIYMCJICHUEM KOJIMYECTBA TEIUIOTHI M TETUIOEMKOCTH TP TEIJIOOOMEHE.

AHaIM3 CUTyallMid IPAaKTUYECKOIrO MCHOJIb30BaHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHUasoB, Harpumep B Lensax SHEProcOepeKEeHU: TEIUION30JISI LU,
PHeprocOeperarIme Kpbllli, TEePMOAKKyMYJISITOPHI U T. 1.

HaOntonenue siBaeHni ucnapeHus U KoHaeHcanuu. VceienqoBanue npolecca ucnapeHus
pa3nIUYHbBIX XUJIKOcTeld. OObsiCHEHHE SIBIICHUI HMCIAapeHHUs] U KOHJIEHCAllUM Ha OCHOBE
AQTOMHO-MOJICKYJISIPHOTO yUCHHSI.

HaOntonenue u 00bsICHEHHE IMpolecca KUIEHUs, B TOM 4YHCIIE 3aBUCUMOCTH TeMIepaTypbl
KUTICHUS OT JTaBJICHUSI.

Onpenenenue (M3MepeHUE) OTHOCHUTENIBHOM BIAXXHOCTH Bo3ayxa. HaOmromenue mpolecca
[J1aBJICHUS] KPUCTAIUINYECKOTO BEIIECTBA, HAIIpUMED JIbJA.

CpaBHEHHE TIPOLIECCOB IUIABJIEHUS KPUCTAJUIMYECKUX TEeI M pa3MsrdeHusl IpH
HarpeBaHUU aMOP(HBIX TeJ.

Omnpenenenve (M3MEpPEHUE) YICIBHOW TEIUIOTHI TiaBjieHHsl Jbaa. OObsSICHEHHWE SBICHUHN
MJIABJICHUS] U KPUCTAJIM3AI[MM Ha OCHOBE aTOMHO-MOJIEKYJIIPHOI'O YUEHHUS.

Perienue 3a1a4, CBA3aHHBIX C BBIYMCICHHMEM KOJHWYECTBA TEILUIO- ThI B IIpoleccax
TETUTOTIepeIady TIPH TUIABJICHUH U KPUCTAJTA3AIUH, UCTIAPCHUH Y KOHJICHCAIIAH.

AHaIN3 CUTyalluil MPaKTUYECKOT0 IPUMEHEHUS SIBJICHUN MJIAaBJICHUS U KPUCTAJIN3AIUH,
HaIlpUMep, MOJy4eHHE CBEPXUHUCTBIX MaTepHUaJIOB, COJIEBas TpeJika U Jp.

AHan3 paOoThl U OOBACHEHUE MPUHIUIIA JEHCTBUS TEIJIOBOIO IBUTaTEIs.

BpIuncieHne KOJIWYEeCTBA TEIUIOTHI, BBIICISIONIEIOCS MPU CrOPAHUU Pa3IMYHBIX BUJIOB

ToruuBa, u KIIJI neurarers.
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naBjaeHus.  BiakHocTh
BO3/1yXa.

DHeprus TOILIMBA.
VYV nenpHas TEIUI0Ta
CropaHus.

[IpuHIMTIBI paboThI
TEIJIOBBIX  JIBUTaTeseH.
KIL TETUIOBOTO
JBUTATEJIA.

TennoBeie ABUTATEIN W
3alllMTa  OKpYy’Karolleu
cpenbl.

3aKOH COXpaHEHUs U
[peBpaIeHUs] YHEPTUHU B
MEXaHUYECKUX "
TETJIOBBIX ITPOLIECCaX

OOcyXJieHue HSKOJOTHYECKUX TOCIEACTBUN HCIOJIb30BaHUS JBUTaTejei BHYTPEHHErO
CropaHusl, TETUIOBBIX U THAPO3IEKTpOocTaHIIUN (MC — BKOJIOTHSI, XUMHS )

Paszgen 7. Diexkr

pUYecKHe U MATHUTHBIE siBJeHus (37 1)

JJIeKTpHYeCKHe
3apsabl.
3apsKeHHbIe Tesla
U

B3anMMoO/elicTBHe

(7 9)

150.¢

OnexkTpuzauusa tein. J(Ba
pona SIIEKTPUYECKUX
3apsI0B.
BianMmoencTere
3apsHKEHHBIX Tell. 3aKOH
Kynona.
DJIEKTPUYECKOE MOJIE.

[ TpuHIUI
CYTIEPITO3UIAHU
DIIEKTPUIECKUX

[1OJIEH. Hocurenu
DIIEKTPUIECKUX
3apsI0B.
DJIeMEHTapHBbII
PIICKTPUYECKUNA

3apsii.

CtpoeHue aTtoma.

Habnronenne u mpoBeeHUE OIBITOB MO DJIEKTPU3ALMH Te MPU COMPUKOCHOBEHUU U
WHIYKLMUEH.

HaGmronenne u OOBSICHEHHE B3aUMOJICHCTBUSI OJHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX
TCII.

OOBsICHEeHUE TIpUHIIUIIA ASUCTBUSA dJIeKTpockona. OOBSICHEHUE SIBICHUM DIIEKTPU3ALUU
pU CONPUKOCHOBEHHUH TE€JI M HHAYKIMEH C HCHOJHb30BAHHUEM 3HAHWUM O HOCHUTEISIX
DIEKTPUYECKHUX 3apsiJIOB B BEIIECTBE.

PacriosHaBaHue U OOBSICHEHUE SIBICHUN DJIEKTPU3AIUM B MO- BCETHEBHOM KU3HU.
HaGntonenne ©w = OOBSICHEHHWE  ONBITOB, WUIFOCTPUPYIONIMX  3aKOH COXPaHCHUS
PIEKTPUYECKOTO 3apsaa.

HabroieHre OmnpITOB 10 MOJIECIMPOBAHUIO CUJIOBBIX JTUHHUHN SJIEKTPUYECKOTO TMOJIS.
HccinenoBanue neMCTBUA AIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JIUAJICKTPUKHU
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[IpoBOonHUKM u

IUDJICKTPUKU. 3aKOH
COXpPaHEHUs
PJIEKTPUYECKOTO
3apsiga
IlocTOAHHBIN DJIEKTPUYECKUN TOK. [HaOmro/ieHre pa3IMuHbIX BHJAOB JCHCTBHS SJEKTPUUYECKOTO TOKAa M OOHapy»XEHUE STUX
IJIEKTPHYECKMHTOK  |YCIOBHUs CYILIECTBOBAHUS [BUIOB JACHCTBUSA B IIOBCEIHEBHOM )KU3HU.
(20 u) PIIGKTPUYECKOTO  TOKa. (COOpKa M MCHBITAHUE DJICKTPUUYECKON MMM MOCTOSIHHOTO TOKA.
HcToynuku 3Mepenune cuiibl TOKa aMIIEPMETPOM.
[MOCTOSTHHOT'O ToKa. [MI3MepeHune 3JIEeKTPUUYECKOTrOo HaNpsKEHUsT BOJbTMETpoM. lIpoBeneHue m oObsiCHEHUE
JlelicTBus ONBITOB, JEMOHCTPUPYIOIINUX 3aBUCUMOCTb JIEKTPUYECKOIO COIPOTUBIICHUS IIPOBOJHMKA
DIJIEKTPUYECKOTIO TOKA |0T €ro JJINHBI, IUIOIIAIU IIOIIEPEYHOTO CEYECHU U MaTepuaa.
(TerioBOe, XuMHueckoe, [MccieqoBaHue  3aBUCMMOCTH  CHIJIBI  TOKa, MPOTEKAIOLIEro  4Yepe3 pe3ucrop, oT
MarHuTHOE). COINPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS

DJIEKTPUUECKUN TOK B
PKUIKOCTSIX U ra3zax.

JJIEKTpUYEeCKasi IIeTb.
Cuna TOKA.
DIIEKTPUIECKOE
HaTps>KEHUE.
ConpoTuBiieHHE
[POBOJIHUKA. Y IEJIBbHOE
COIMPOTHUBIICHUE
BenrecTBa. 3akoH Oma
It ydacTka  IIeMH.
ITocinemoBarenrHOE

151 napaiebHOe
COCTMHCHUE
MPOBOJHUKOB.

PaGota w  MONIHOCTH
DIIEKTPUYECKOTO  TOKa.
3akon JDxoyns—Jlenua.
JIEKTPONPOBOJAKA u
MoTpeOnTEN

Ha pPEe3UCTOpE.
[IpoBepka npaBuiia CII0KE€HUSI HANPSHKEHUM MPHU NOCJIEN0BATEIBHOM COCIUHEHUM JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia Il CUJIbl TOKA IIPU MapajuIeIbHOM COEIUHEHUU PE3UCTOPOB.

AHaIu3 CUTyalUil TOCJIEAOBAaTEIbHOTO U MapaJUIeIbHOTO COEIUHEHUS] MPOBOJHUKOB B
JTOMAIIIHUX JIEKTPUUECKUX CETSX.

Penienue 3azad ¢ HMCHoJb30BaHHEM 3akoHa OMa u (popMys1 pacué€ra 3JIEKTPUUECKOTO
COIIPOTHUBIIEHUS IIPU IOCJIENOBATEIBHOM U NMAPAIJIEIBHOM COEAUHEHUN MPOBOJIHUKOB.
Onpenenenue paboThl IEKTPUUYECKOr0 TOKA, MPOTEKAIOIIEr0 Yepe3 pe3uCTop.
OrnpeneneHne MOIIHOCTH 3JEKTPUUYECKOr0 TOKA, BBIAEISIEMONHA PE3UCTOPE.
ccnenoBaHnue 3aBUCHMOCTH CHUJIBI TOKAa YEpE3 JIAMITOUYKY OT HAIIPsSHKEHUS Ha HEW.
Omnpenenenue KIIJ[ narpeBarens.

VccnenoBanue mpeoOpa3oBaHUsl YHEPTUU MPH MOABEME T'Py3adIeKTPOIBUTATEIEM.
OOBbsiCHEHHE YCTPOWCTBA W TIPUHIMIIA JACHCTBHUS JIOMAITHUX AJIEKTPOHATrpEeBaTEIbHBIX
MpUOOPOB.

OObsicHEHHE TIPUYMH KOPOTKOTO 3aMbIKaHHSI W NPUHIMNA JEUCTBUS  TIJIABKHX
IpeJOXpaHUTEIIEH.

Pemienne 3amau ¢ wuwcnonb3oBaHWeM 3akoHa JDxoyms—Jlenna.  HaGmronenue

BO3HUKHOBCHUS SJICKTPUYICCKOI'O TOKA B JKUAKOCTHU
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PIICKTPUYECKOU dHEPTUU
B OBITY.
KopoTkoe 3amblkaHue

MarunuTHble
SIBJICHUS

(6 1)

IlocTOAsHHBIC  MAarHMUTEL
B3aumonencrsue
NOCTOSIHHBIX  MAarHuTOB.
MarsuTHoe noJie.
MarauTHOE I10JI€ 3eMIIH H
ero 3HauYeHUEC I >KU3HHU
Ha Semiie. OnebIT
Jpcrena. MarsautHo€
OJIC AIIEKTPUYECKOTO
TOKA. [Ipumenenue
PIIEKTPOMArHUuTOB B
TEXHHUKE.

JleticTBue MarHuTHOTQ
MOJIsI HAa MOPOBOJHUK C
TOKOM.
DNEeKTPOABUTATEIb
OCTOSTHHOT'O
lcrmonp30Banme
SJIEKTPOJIBUTATENEN B
TEXHUYECKUX YCTPOMCTBAX
1 Ha TPaHCHOPTE

TOKa.

lccnenopanne MarHUTHOI'O B3aMMOJICHCTBUS ITOCTOSHHBIX MAIHUTOB.

M3ydeHne MAarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TMpPU HX OOBCAUHCHUU U
pa3aciiCHUN.

[IpoBeneHrEe OMBITOB MO BU3yaJIM3allMU T0JISI MOCTOSIHHBIX MArHUTOB.
N3yueHnue SIBJICHUS HaMarHU9IUBaHUS BEIIECTRA. Wccnenoranme
PIIEKTPUYECKOI0 TOKAa Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHrne ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh CUJIbI B3AUMOJCUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl U Ha- MPaBJICHUs TOKA B KaTYyIIIKE.

AHaliu3 CUTyallMd TIPAKTHUYECKOrO0 MPUMEHEHHUS DJJIEKTPOMArHuToB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, IPOMBIILICHHOCTH, METUIIUHE).

M3yuyeHue AEWCTBUS MAarHUTHOIO MOJISI HA NPOBOAHUK C TOKOM. M3ydeHue JeriCTBUS
PJICKTPOJBUTATEIS.

M3mepenne KIIJ[ siekTpoaBurarenbHOM yCTaHOBKH. Pacrno3HaBanne M aHAIM3
Pa3IUYHBIX TIPUMEHEHHUHN SJIEKTPOABUTaTeNe (TpaHCHIOPT, OBITOBBIE YCTPOWCTBA U JIP.)

NEUCTBUS

JIEKTPOMATHUTHAs
HHAYKIUSA

(419)

OINBITEI ®dapajes.
SIBIIEHHE BIEKTPOMArHATHON
vHAyKuuu. [Ipasuno Jlenna.
DJEKTPOTreHePaTop.
CriocoObl MOTy4eHUst
DIJIEKTPUYECKONW SHEPTUH.
DJIEKTPOCTAHIIMU Ha
BO300HOBIISICMBIX
MCTOYHUKAX SHEPTUU

OIIBLITEI 1O HUCCIICOOBAaHUIO SBJICHUA 3HeKTpOMaFHHTHOﬁ HHAYKIWU: UCCIICAOBAHUC
M3MCHCHUI 3HAUCHUS U HamnpaBJICHUA WHAYKIHOHHOI'O TOKa

Pe3epBHOe Bpemsi (3 1)
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9 kaacc (68 u)

TeJla NP HEPAaBHOMEPHOM
TIBU)KEHUH.

Y cKOpeHHe.
PaBHOyCKOpEHHOE
MPSIMOJINHEWHOE
TIBIDKEHUE. CBoOoHoe
rajieHue.

OnbiTel [Nanunes.
PaBHOMEpHOE NBUKEHUE
o okpy>xHoctH. [lepron
1 yacTOTa OOpaIeHus.
JIluneitHass w  yrjoBas
CKOPOCTH.
LleHTpOoCcTpEMUTEIIBHOE

YCKOpEeHHE

TemaTuueckuii 010Kk, | OcHOBHOe coJepKaHue OcHoOBHBIE BU/BI /IeSITEILHOCTH y4Yal[uxcs (Ha ypoBHe YU4eOHbIX 1elCcTBHI)
TEeMa
Pa3nen 8. Mexanuueckue siBjienus (40 u)

MexaHu4eckoe MexaHu4yeckoe AHanu3 U 00CYKIeHUE PA3JIMYHBIX IPUMEPOB MEXAHUYECKOTO JIBUKECHUSI.

IBUKEHU e NIBIDKECHUE. OOcyxaeHue rpaHull MPUMEHUMOCTH MOJIENIH «MaTepUalibHas TOUKa.

U croco0bl ero MaTtepualibHasi TOUKa. Onurcanne MEXaHMYEeCKOTO MBHXEHHUS pa3JudHbIMH criocobamu (ypaBHEHHE, TaOiHIa,

ONHCAHUSA Cucrema orcu€ra.rpaduk). AHaIU3 >KU3HCHHBIX CHUTYalMid, B KOTOPBIX MPOSIBISETCS OTHOCHUTEIBHOCTH

(10 u) OTHOCUTETBHOCTH MEXaHUYECKOTO JIBHKCHUS.
MEXaHHIECKOTO HaOmroieHre MeXaHU4eCKOro JIBI)KCHUSI Tella OTHOCHTENIBHO PAa3HBIX TEJNl OTCUETA.
JTBYDKCHUS. CpaBHeHUE TTyTEH U TPACKTOPHUI NBUKEHUS OAHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
PaBHOMepHOE Ten orcuéra. AHanu3 Tekcta [ammies o0 OTHOCHUTEIBHOCTH JABUXKEHUS, BBITIOJHEHHUE
MPSIMOJIMHEHOE 3aJJaHUM TI0 TEKCTY (CMBICIIOBOE UYTECHUE).
NIBIDKCHUE. Omnpenenenue cpeaHel CKOPOCTU CKOJIBKEHUsS Opycka WM JBMXKEHUS IIapuKa IO
HepaBHOMepHOE HaKJIOHHOM IJIOCKOCTH.
MPSIMOJIMHENHOE AHa3 U 00CYXKJIEHHUE CITOCOOOB MPUOIMKEHHOTO OMPECIICHNUSI MTHOBEHHONW CKOPOCTH.
nBkenue. Cpennsisi  uOnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBWIKEHUs (IIapuka B JKUIKOCTH, MOJIETH
MTIHOBEHHAasI CKOPOCTBPRJIEKTPUUECKOTO0 aBTOMOOWJIS U T. 11.).

Onpenenenue mMyTH, NPONIEHHOTO 3a JaHHBIA NMPOMEXKYTOK BPEMEHHU, U CKOPOCTH TEJIa IO
rpaUKy 3aBUCUMOCTH ITyTU PAaBHOMEPHOI'O JBUXKEHUSI OT BPEMEHH.

OOcyXneHue BO3MOXHBIX MPUHIMIIOB JEHCTBUSI NPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(cIuOMETPOB).

Brrancienre myTd U CKOPOCTH TIPU paBHOYCKOPEHHOM MPSMOJIMHEHHOM JBH)KEHUM Tella.
OrnpeneneHue NpoRHIEHHOTO IMyTH U YCKOPEHUS JIBH)KEHUs Tella 1Mo rpaduky 3aBUCHMOCTU
CKOPOCTH PaBHOYCKOPEHHOI'O MPSIMOJTMHENHOTO IBUKEHHUS Tela OT BPEMEHU.

Onpenenenne yCKOpEeHHMs Tella IPU PAaBHOYCKOPEHHOM JIBIDKEHUU 110 HAKJIOHHOM
MJI0CKOCTH. MI3MepeHune nepuojia 1 4acTOThl 0OpaIlleHHs Teja IO OKPY>KHOCTH.
Ornpenenenrie CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS TEJIATIO OKPYKHOCTH.

PemeHue 3a1au Ha OINpENEIEHNE KMHEMATHUYECKUX XapaKTEPUCTUK MEXaHUYECKOIO
JBYDKEHHUST PA3JIMIHBIX BUIIOB.

Pacrnio3HaBaHue W NMpUONMHKEHHOE ONMMCAHHUE PA3JIMUYHBIX BHIOB MEXaHMYECKOTO JBHMIKCHUS
B IIPUPOJEC U TEXHHUKE (Ha MpUMepax CBOOOJIHO MAJAIOIINX TEJ, JBMIXKEHUS KUBOTHBIX,
HEOCCHBIX TEJI, TPAHCIOPTHBIX CPEJICTB U JIP.)
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B3anmMoaeiicTreue TeJ
(20 u)

[IepBoiii 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akon HproTona.
[TpuHIMIT cynepno3nuuuu
CHIL.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHus:
cuia TpEeHUS
CKOJIb)KCHMUS, cuia
TPEHUSI TIOKOS, Jpyrue
BU/IBI TPDEHHUSI.

Cuiaa TSDKECTH M 3aKOH
BCEMHUPHOI'O TATOTCHHUS.
YckopeHrue CBOOOIHOTO
TMaICHSI. JIBu>xeHue
m1aHeT BOkpyr ComHua.
[IepBas KOCMUYECKast
ckopocTtb. HeecomocTh
)28 Neperpy3KH.
PaBHOBecue
MaTEepUATbHOMN
AOGCOIFOTHO
TEJI0.
TBEPAOTO

TOYKH.
TBEpPOE
PaBHOBecue
Tena c
3aKPEIUIEHHOMN OCBIO
BpalllCHUS. MomeHT
cuiibl. LleHTp TsxecTn

Habmonenre u oOCY>XICHUE OMNBITOB C ABMIKEHHEM Telia MPHU YMCHBIIICHUM BIIUSTHHUS
NPYTUX TEJ, NPEISTCTBYIOIINX ABUKCHUIO.

AHanu3 Tekcra [anmies: ¢ onucaHueM MBICJIGHHOTO YKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH WHEPIIMH; BBIMOJIHECHUE 3aJlaHUN T10 TEKCTY (CMBICIIOBOE UTCHHUE).
OOcyXJIeHue BO3MOXKHOCTH BBHITIOJTHCHHUS 3aKOHA WHEPUHU B  Pa3IMYHBIX
oTCcuéTa.

HaOmoneare u oOCYXJASCHHWE MEXaHWYCCKUX SBIICHHH, IPOUCXOAAIINX B CHCTEME

CHUCTEMaAx

orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHKCHHUU OTHOCHUTEIIHBHO
KaOuHeTa PU3UKH.

JlelicTBUSI C BEKTOpaMH CHJI: BBINIOJHCHHUE 3aJaHUM 110 CIOXXEHHIO W BBIYUTAHUIO
BEKTOPOB.

HaOnrogeHue w/uiau NMpoBeASHUE OMBITOB, JEMOHCTPUPYIOIINX 3aBUCHUMOCTh YCKOPEHHUS
Teja OT NIPUJI0KEHHOU K HEMY CHJIbl U MacChl TeJa.

AHanu3 U oObsICHEHUE SBJICHUM C MCIIOJIb30BaHUEM BTOPOro3akoHa HeroToHA.

Penienue 3asgad ¢ MUCHONIB30BaHUEM BTOPOro 3akoHa HbloTOHaM InpaBuia CIOKEHUS CHUIL.
Onpenenenue KECTKOCTH MPY>KUHBI.

AHanu3 CUTyarui, B KOTOPBIX HAOII0Tat0TCs ynpyrue aedopmamnum, U uX oObSICHEHHUE C
MCIIO0JIb30BaHUEM 3aKkoHa ['yka. Pemenue 3a1ad ¢ ucnosib3oBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS CKOJIbKEHUS

OT CHJIBI HOpMaJIbHOTO AaBieHus. OOCyKaeHrne pe3ybTaTOB UCCIIEIOBAHMS.

Omnpenenenue kodpduiieHTa TpeHUsI CKOIbXeHUs. Mi3MepeHue Cuibl TpeHUsl MOKOS.
Pemnienue 3amad ¢ UCNOIb30BaHUEM (DOPMYIIBI I CHIIBI TPEHUS CKOJBXKEHUS.

AHaJN3 JIBYKEHHUS TEJT TOJTBKO MO ICHCTBUEM CHITHI TSIKECTH — CBOOOTHOTO MaCHUS.
OOBsicHeHHE HE3aBUCUMOCTU YCKOpPEHHUs CBOOOJHOrO MaJeHUs OT MaccChl Tena.

O1ieHKa BEJTMYUHBI CUJIBI TATOTEHUS, IEHCTBYIOMIEH MEXIY ABYMs TenaMu (s pa3HbIX
Macc).

AHaTU3 ABWKEHUS HEOECHBIX TeJ MO ASHCTBUEM CHUJIIBI TATOTEHHUS (C UCTIOIh30BaHUEM
TTOMTOJTHUTENIbHBIX UICTOYHUKOB HH(OPMAIINN).
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Pemenne 3a1a4 ¢ MCMOJIB30BAaHUEM 3aKOHAa BCEMHUPHOTO TATOTEHHUS U (OPMYJIBI IS
pacuéra CUJIbI TSKECTH.

AHaM3 OpPUITMHAJIBHOIO TEKCTA, OMNHCHIBAIOIIETO IIPOSIBJIEHUS 3aKOHA BCEMHUPHOTO
TSIFOTE€HUS; BBIIIOJIHEHUE 3a1aHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).

HaOmntonenue u 00CyKJI€HHE OIBITOB 10 U3MEHEHHIO Beca TeJaIpUu YCKOPEHHOM
JBUKCHHM.

AHanu3 ycJIOBUI BO3HUKHOBEHUSI HEBECOMOCTH U IIepe- IPY3KHU.

Pemenne 3ana4 Ha onpeneneHne Beca Tella B Pa3IMYHbIX yCIOBUSAX.

AHanu3 cuil, IEHCTBYIONINX Ha TEJIO, ITOKosIeecs: Ha onope. OnpeneneHue neHrpa
TSPKECTH PA3JIMUHBIX TEJl

3aKoHbI
coxpanenust (10 u)

150518372115 Tea.
3MeHeHne nmIrybca.
MMnynbe cuiibl. 3aKOH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE NBHKEHUE.
MexaHuueckasi paboTa

1 MoIIHOCTb. Pabota
CHUJI TSHKECTH,
YIIPYT'OCTH, TPEHMUSI.
CBsi3b  PHEepruu U
paGoTHI.
[ToreHumnanbHas
PDHEPIrUs Tena,
[MOJHSITOrO Haj
[MOBEPXHOCTBIO  3EMJIH.
[loreHumnanbHas
DHEPIUs CoKaToOM
MPY>KHAHBI.
Kunertnueckass »Heprus.
Teopema O KMHETHUYECKOM
PHEPIUH.

3aKOH COXpaHEHMUS]|

MEXaHUYECKOU YHEPIrUun

HaOmtonenue u 0OCYy’>XI€HHUE OMNBITOB, JEMOHCTPUPYIOIIHUX Ieperadyy HUMIyIbca MPU
B3aMMOJICHCTBUH TEJI, 3aKOH COXPaHEHHUs HUMITyJibca MNpU aOCOJIIOTHO YIPYyToM U
HEYIIPYTrOM B3aUMOJICCTBUU TEI.

AHaJIu3 CUTyallud B OKpY>AroOLIEW >XU3HU C MCIIOJb30BAaHUEM 3aKOHA COXpPaHEHUs
WMITYJIbCa.

PacriosHaBaHue SBJIEHHMS PEAKTUBHOTO [BHKEHHST B mpupojae u texnuke (MC —
Ouoorust).

[IpruMeHeHne 3aKOHAa COXPAHEHUSI UMITYJIbCa Ul pacdy€Ta pe3yiabTaTOB B3aUMOACHCTBUS
Tel (Ha MpuMepax HEYyNmpyroro B3auMOACHCTBUS, yIPYTroro HEeHTPaAIbHOTO B3aUMOICHCTBUS
JIBYX OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX HEMMOABUKHO).

Pemenue 3a/1a4 ¢ MCMOIB30BAaHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.
Omnpenenenrne padOTHl CHJIBI YOPYroCTH TIpU TIOABEME Tpy3a C
HETIOABI)KHOTO U MOJIBMYKHOTO OJIOKOB.

3MepeHre MOIIHOCTH.

3MmepeHre moTeHIMaIbHOM SHEPTUH YIIPYro 1e(pOpMUPOBAHHOMN MPYKUHBL.

M3MmepeHne KUHETUYECKOW SHEPTUH Tella MO AJIMHE TOPMO3HOIO ITyTH.

OKCINIEPUMEHTAILHOE CPAaBHEHUE M3MEHEHHSI TMMOTECHIHAJIbHOW U KMHETUYECKOW SHEpruu
Tella MPU ABUKEHUHU MO HAKJIOHHOW TIJIOCKOCTH.

OJKCHEepUMEHTaJIbHAsA TIPOBEpPKA 3aKOHA COXPAHEHUSI MEXAaHWYECKOW OJHEPruvd MOpH
CBOOOTHOM TIaJICHUH.

[IprMeHeHne 3aKOHa COXPAHEHUSI MEXaHUYECKOU YHEPTUM I pacy€Ta MOTEHIIMATIbLHON
1 KMHETUYECKON 3HEeprui tesa. PenieHue 3a1a4 ¢ HCHOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHU4YECKOU SHEPIUU

HCITIOJIB30BaAHHUEM
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Paznen 9. Mexanuueckue Kojie0anus v BoJHbI (15 1)

MexaHuuyecKue KomnebarenpHoe HabGroienne koyieGaHuii Mo/ ACHCTBUEM CHII TSDKECTH U YIIPY- TOCTH U OOHapyKEHHUE
KOJIeOaHU s nBukeHne.  OCHOBHBIE [MOJAOOHBIX KOJICOAHUN B OKPYKAIOIIEMMHUPE.
(7 9) XApPaKTEPUCTUKH Ananu3 koJjiebaHuii rpy3a Ha HUTU U Ha npyxkuHe. OnpenerneHrue 4acToThl KoJiebaHui
KOJIeOaHMIA: IIEpUO, MaTEeMaTUYECKOI0 U NPYKUHHOTO MasiTHUKOB.
yacToTa, aminTtyna. [HaGmronenue u oObsCHEHUE SIBJICHUS pe3oHaHca. MccienoBanue 3aBUCUMOCTH TIEpUOaa
MaTteMaTu4ecKuil 1 [KOJIeOAaHUI MOABEIIEHHOI0 K HUTU I'py3a OT JJIMHBI HUTH.
NPY>KUHHBIA MaATHUKH. [I[poBepka HE3aBUCUMOCTH NE€pUoJia KOJIeOaHUM rpy3a, MOABELUIEHHOIO K JIEHTE, OT
[IpeBpanieHue 5>HEPruM Macchl rpysa.
pu kosiebaTenpHOM |HalOnrosieHne M OOCYXKIICHHE OIBITOB, JIEMOHCTPHPYIOIIUX 3aBUCUMOCTh IEpHOJIA
TIBUYKCHUM. KoJIeOaHUI MPYKUHHOTO MAasiTHUKAOT MAacChl Ipy3a U KECTKOCTU NPy KUHBI.
3aryxaronue [IprMeHeHrne MaTeMaTUYECKOTO U MPYKMHHOTO MasiTHUKOB
KoJIeOaHus. B Ka4eCTBE MOJIEJIEH JJIsl ONUCaHUsI KOJIEOaHUI B OKPY KarOIEMMUPE.
BrIHy X IeHHBIC Pemienue 3amay, CBSI3aHHBIX C BBIYHMCICHUEM WM OLIEHKOMW 4acTOTHI (MEpHOIA)
kosiebanus.Pesonanc KoJICOaHUH
MexaHu4ecKHe CBolicTBa OO6Hapy KeHHe ¥ aHAJIN3 BOJTHOBBIX SBJIICHUH B OKPYKAIOIIIEMMHUpE.
BOJIHbI. 3BYK MEXaHUYECKUX BOJIH. Habnronenne pacnopocTpaHeHHs] MPOJOJIBHBIX W TONEPEYHBIX BOJMH (HA MOJAENH) H
(8u) Jl1MHA BOJIHBL. 0OHapy>KE€HHE aHAJIOTUYHBIX BUJOB BOJIH B IIPUPOJIE (3BYK, BOJSHBIE BOJIHBI).
MexaHU4YeCKue BOJIHBI Brruncienre QIUMHBI BOJIHBI M CKOPOCTH PacpOCTPAHEHUS 3BYKOBBIX BOJH.
B TBEPJIOM TeJIE, DKCHEPUMEHTAJIBHOE ONPEIEICHNE IPAHUL] YACTOTHI CIBIIIMMBIX 3ByKOBBIX KOJI€OaHUM.
ceiicmuueckue BoJIHbI.  [HaOmroneHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT 4YacTOThI (B TOM YMCIIE C HMCHOJIb30BAaHHEM
3ByK. | pOMKOCTh 3ByKa |My3BIKQIHHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. HaOmroieHre 1 00bsICHEHHE SIBJICHUS aKyCTHYECKOI'O Pe30HaHcA.
OTpakeHue 3ByKa. AHaJM3 OPUTMHAIIBHOTO TEKCTA, MOCBAIIEHHOIO UCIOIb30BAHUIO 3ByKa (MM YyJIbTpPa3ByKa)
Nudpa3Byk u B TEXHUKE (9XOJOKAIMs, YIbTPAa3BYK B MEIHUIIMHE U JIP.); BBIMOJIHEHHUE 33JJaHUNA IO TEKCTY
YJIbTPa3BYK (CMBICTIOBOE UTEHHE)
Pa3gen 10. DyieKTpOMArHUTHOE TOJI€ W YJIEKTPOMATHUTHBIE BOJIHBI (8 )
DJIeKTPOMAarHuTHoe |DiekTpomMarHuTHoe noje.lloctpoerue paccyxaeHnii, 000CHOBBIBAIOIINX B3aUMOCBS3b AJIEKTPUIECKOTO U
noJie DJIEKTPOMAarHUTHHIE MarHUTHOTO MOJICH.
BOJIHBI.
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IMoBTOpHTEILHO-0000AOIMIHIT MOaYJIb (5 1)

CucreMaTu3anus "
00001IIEHIE
[PEIMETHOTO
COIepKaHUs U OMBITA
eI TEIILHOCTH,
[IPUOOPETEHHOTO  IIPHU
M3y4YCHUH BCETO
Kypca GHU3uKu

O06o001IEHHE
COJZIepKaHUs KaKIOTr0 M3
OCHOBHBIX pas3zenos

Kypca dbu3uKu:
MeXaHU4YeCcKue,
TEIUIOBBIE,
PJIEKTPOMArHUTHBIE.
HayuHb1ii METON
MO3HAHUS u ero
peanu3anus B
pu3zmaeckux
HCCIICIOBAHUSMX.

CBs3p  puU3UKU U
COBPEMEHHBIX
TEXHOJIOTUU B 00s1acTH
rnepeaaqyu
WHpOopMaInu,
SHEPreTHKe,

TPAHCIIOPTC

BeimonHeHne  yuyeOHBIX  3aJaHuii, TpeOYIOIUX  JEMOHCTPAIlMM  KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHO-HAYYHYIO0 I'PAMOTHOCTb:

- MPUMEHCHUS TOJYUYCHHBIX 3HAHUM IS HAYYHOTO OOBSICHCHUS (PU3UUECCKHX SIBJICHUU B
OKpYXKarIIel MPHUPOJICc U TMOBCETHEBHOW >XKU3HU, a TAKXKE BBISIBIICHUS (DU3HMYCCKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTH;

-IIPUMEHEHHSI OCBOCHHBIX JSKCIEPUMEHTAIbHBIX YMEHHH JJIs UCCIEAOBaHUS (PUIMUECKUX
SIBJICHUM, B TOM YUCJIC JJIs1 HPOBEPKHU I'MINOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenne pacu€THBIX 33724, B TOM YHCJIE MPEANOJIararolnX UCIIOIb30BaHue (PU3NIESCKOMU
MOJEII U OCHOBAaHHBIX Ha COJIEP KaHUM Pa3IUYHBIX Pa3JieaoB Kypca GU3HKH.
BrinosiHEHHWE U 3alMTa TPYIIOBBIX WJIW HHJIMBUIAYAJIbHBIX HNPOEKTOB, CBSI3aHHBIX C

coJiep)kaHueM Kypca Qu3uku
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10 kaacc (68 u)

TemaTHUYeCKHIi 0JI0K,
TEMa

OcHoBHoOe coep:xaHue

OcHoOBHBIE BH/IBI /1eSITeILHOCTH y4aluxcs (Ha ypoBHe Y4eOHbIX AelicTBH)

Paznen

11. CBeroBble siBjieHus1 (26 1)

3aKOHBI
pacnpocTpaHeHus!
cBETAa

(6 1)

M cTouHuku CBETA.
JlydeBass MoJiejib CBETA.
[IpsimonmHeHOE
pacrpoCTpaHEHUE CBeETa.
3armenuss CoaHlla U
JIyHBI. OTtpaxxenue
CBETA. ITmockoe
3epKajo. 3aKkoH
OTpa’K€HUsI CBETA.
[Iperomnenue cBera.
3aKOH  MOpPEeIOMJICHUS
CBECTA.
[lomHoE
OTpaKEeHUE
lcnionp30BaHue
BHYTPEHHETO  OTPaKCHUS
B OIITHYSCKHUX CBETOBOJAX

BHYTPEHHEE
cBeTa.

HaGro1eHue onbITOB, AEMOHCTPUPYIOIIUX SBJIICHUE TIPSIMOJIMHEHHOT O PacIpOCTPAHEHUS
cBeTa (BOBHUKHOBEHHE TEHU W TIOJYTEHH), U WX HHTEPIIPETAIHS C HMCIOJB30BAaHHUEM
MOHSITHSI CBETOBOTO JIyya.

OOBsiCHEeHHE U MOJICIIUPOBAHUE COTHEYHOI'O U JIYHHOTO 3aTMEHUM.

HccrnenoBanue 3aBUCUMOCTH yTila OTPaXEHHsSI CBETOBOTO JIy4aoT yrja HajeHHUs.
M3y4yeHre CBOMCTB HM300pakeHUsI B IUIOCKOM 3epkaiie. HaOnroneHue u OOBsICHCHUE
OIBITOB IT0 MOJYUYEHUIO N300paKEeHUI B BOTHYTOM H BBIITYKJIOM 3epkajiax. Habmroaenue u
0O0BSICHEHHE OITBITOB IO MPEJIOMJICHHUIO CBETAa Ha T'PAHMIIC PA3IUYHBIX CPEl, B TOM YHUCIIC
OINBITOB C TIOJHBIM BHYTPEHHUM OTpakeHueM. lccienoBaHue 3aBUCUMOCTH  yriia
[MpEeJIOMJICHUS OT yTJia MaJIEHUs CBETOBOIO JIyda Ha TPaHUIIE «BO3TyX—CTEKIIO».
Pacrio3HaBaHue SIBICHUM OTpPaK€HHUS M MPEIOMIIEHUS CBETa B IOBCEIHEBHOW KWU3HM.
AHalu3 U O0OBSICHEHHUE SIBJICHUST ONITUYECKOTO MUpaXKa.

Pemienue 3amayd ¢ UCMOJIB30BAaHUEM 3aKOHOB OTPAKEHUS M MPETOMIICHUS CBETa

JInH3bI M onmTHYecKHe
npuoopbI
(6 1)

JInH3a, X0 Jyded B
nmuH3e.  OnTuueckas
cUcTeMa.

Onrtnueckne

MPUOOPHI:
(oroanmapar,
MHUKPOCKOII

1 Teneckon. I'mas kak
OINnTHYEeCKast cHUcTeMa.
biusopykocTh 54

[Tosrydyenrne M300pa’keHUM C TTIOMOIIBI0 COOMpArOIIell U pacCerBarOICH JTMH3.
Onpenenenue GOKYyCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTUH3HI.

AHanu3 yCTpOWCTBAa W TMPUHLMIIA JIEHCTBUSI HEKOTOPBIX ONTUYECKUX MNPHOOPOB:
(oToannapara, MUKpOCKOMNa, TEJIECKOIa

(MC — OuoJsiorusi, aCTpOHOMUS).

AHanu3 sIBJICHUU OJIU30pYKOCTH U TadbHO30PKOCTH, NpUHLIMMA AeiicTBUS oukoB (MC —
OuooTHS)

JAJIBbHO30PKOCTh
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Pa3noxxenue Paznoxxenune 6enoro cera|HaOmroneHne mo pasyioKeHHIO Oeyloro cBera B criekTp. HaGmronenue um oObsicHEHHE
Oeqoro cBetra B (B coekTp. OMNObIThl  |ONBITOB IO MOJIYYEHHUIO O€JIOroCBETa MPHU CIOKEHUU CBETAa Pa3HBIX I[BETOB.
CIEKTP Hrrorona. Crnoxxenne [[IpoBenenre u OOBSICHEHHE OIBITOB IO BOCHPHUATHIO LIBETa MPEAMETOB IMPU HX
(3a) CIIEKTPaJIbHBIX IIBETOB. [HAOIIOJACHUM Yepe3 IBETOBBIC (DUIBTPHI (IIBETHHIC OYKH )

Jlucriepcust cBera

Pa3nen 12. KBanToBble siBjeHus (32 u)

HNcnyckanue Onwitel  Pesepdopna  unOOGcyxaeHue uenu onbiToB Pesepdopaa mo uccienoBaHuio aTOMOB, BBIIBH)KEHUE THUIIOTE3
U TOIJIOIIeHUe CBeTa [[UIaHeTapHast MOJEITKRO BO3MOXKHBIX pE3yJIbTaTaX ONBITOB B 3aBUCHMOCTH OT IMPEAIOIIaraéMoro CTPOCHHS
aToOMOM aToMa. aTOMOB, GOPMYJIUPOBAHUE BHIBOJOB U3 PE3yJIbTATOB OMBITOB.
(49) Mogaens aroma  bopalOO6cyxaeHne mpoTUBOPEUYUH NIJIaHETAPHON MOJIENHN aToMa

Hcmyckanue WU OCHOBaHWH JJIsl TUTIOTE3bl bopa 0 cTaMOHApHBIX OpOUTaX IEKTPOHOB.

[MOTJIOIIEHUE ceetaHabmr0/1eHNe CIUTOMIHBIX U JTUHENYAThIX CIIEKTPOB U3ITyYSHUS PA3JIMYHBIX BEIISCTB.

ATOMOM. KBanTb1(O0BsICHEHNE TUHEHYATHIX CIICKTPOB U3ITyISHUSI

JInHelyaTbie CIIEKTPHI
CTtpoenne aToMHOro [PaguoakTUBHOCTb. OO6cy>kaeHrne BO3MOXHBIX THUIIOTE3 O MOJENSIX CTpoeHus siapa. OmpeneseHue cocraBa
siApa Anbda-, Oera- HsAep MO 3aJaHHBIM MacCOBBIM U 3apsA0BBIM YHCIIaM U 1O MOJ0KEHUIO B IEPUOTUUYECKON
(6 u) raMMa-Hu3J1y4ECHUs. cucreMe 351eMeHTOB (MC — xumust).

CtpoeHue aTOMHOTOAHAJIN3 M3MEHCHHUs COCTaBa SJpa W €ro IMOJIOKEHUS B TMEPUOIUYECKON CHCTEME IPH

siapa. HykinoHHas Moperns,
aTOMHOTO siipa. M30Tonsl.
PannoakTUBHBIE
pEeBpALLICHUS.
noJiypacnajaa.
JleiicTBus
paarOaKTUBHBIX
U3JIy4YCHUU Ha YKUBBIC
OpTraHUu3MBbI

ITepuon

a-paaunoakTuBHOCTH (MC — XuMus).

VccnenoBanne TPEKOB a-4acTUIl MO FOTOBBIM (potorpadusm. OOHapyKeHHE U H3MEpEeHUe
pagualMoOHHOro (hoHAa ¢ MOMOIIBIO JO3UMETPA, OI[EHKa €r0 MHTEHCUBHOCTH.

AHannu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISIINX 10T NEHCTBUEM pPaJrOaKTUBHBIX
n3nydennii (MC — Owuonorus). Mcrionb3oBaHne pagruoOaKTUBHBIX H3JIYYCHUH B MEIUITUHE
(MC — Guonorust)

SlnepHble peakunu

(7 4)

Pemienue 3a71a4 ¢ MCIOJIb30BaHUEM 3aKOHOB COXPaHEHMSI MAaCCOBBIX M 3apsi/IOBBIX UHCEN
Ha ONpENeJIeHUEe pPe3yJIbTaTOB  SIJIEPHBIX  pEaklUil; aHadu3 BO3MOXXHOCTH  WJIU
HEBO3MOKHOCTH SI/IEPHON peaKIvH.

OLieHKa SHEPIUM CBSA3M SJEP C MCIOIB30BaHUEM (HOpMYIIbl DHHILITEHHA.

OOcyxaeHue NmepcreKTUB UCMOIb30BAHUS YIIPABISIEMOr0 TEPMOSIIEPHOIO0 CUHTE3A.
OOcyxaeHrne NPEeUMYIIECTB M OKOJOTHYECKUX TMPoOJieM, CBSI3aHHBIX C SIJIEPHOM

SAnepHbie peaxkimm.
3aKOHEI COXpaHEHUS
3aps,IOBOTO "
MaCCOBOT'O qucell.
DHeprus CBSI3U
aToMHBIX sigep. CBs3b

Macchbl U DHEPTHUM.

pHepreTukor (MC — skoJiorust)
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Peakiuu  cuHTE3a WU
eJIeHus aep.
Hcrounuku DHEPruu
CoJHaiiay 3BE3 .
SInepHas sHepreTuka

IMoBTOpHTE/ILHO-0000 AN MoayJIb (10 u)

CucremaTH3aus nOO6oO0meHne conepkanus BoimoiaHeHne y4eOHbIX — 3anaHuii, TpeOyOIMX JAEMOHCTPAllMHd  KOMIICTCHTHOCTEH,
000011IeHIEe KaXJOT0 W3 OCHOBHBIY XapaKTEPU3YIOIINX €CTECTBCHHO-HAYYHYIO TPAMOTHOCTb:
PEAMETHOTO pa3fenoB Kypca (U3HKH|- IPUMEHEHHUS IMOJyYCHHBIX 3HAHWUN Ui HAYYHOTO OOBSCHEHHS (PU3UUYCCKHUX SBICHUN B
COJICPIKAHUS MEXaHHYECKHE, TEIUIOBBIC, OKPYIKAIOIICH MPUPOIC W MOBCEIHCBHOU YXU3HHU, a TAK)KE BBIIBICHHS (PU3UUCCKUX OCHOB
151 OMBITA |PJEKTPOMArHUTHBIC, psiia COBPEMEHHBIX TEXHOJIOTHIA;
eI TeIIbHOCTH, KBAHTOBBIC SIBJICHUSL. - MPUMCHCHHSI OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMEHHUH I HCCIICOBAHUS (hU3NICCKIX
npuobperénnoro npu [HaydHbrit METO]| SIBIICHH#, B TOM YHCJIC JIJISI IPOBEPKH THIIOTE3 U BHISIBIICHUS 3aKOHOMEPHOCTEH.
M3y4CHUHU BCETO [TO3HAHUS u erdPemieHne pacu€rHBIX 3amad, B TOM YHCIE MPEANOJIAralolUX HCIOJIb30BaHUE
Kypca pusuku peann3anus H(U3MYCCKOW MOJEIM M OCHOBAaHHBIX Ha COACPKAHMM Pa3lIMYHBIX pa3leloB Kypca
(uznueckux bu3uKu.
HCCIICTOBAHUSX. BrinosiHeHHE W 3alIuTa PYIIOBBIX WM WHIWBUAYAIbHBIX MMPOCKTOB, CBSI3aHHBIX C
Cas3b busukn Y cosiepikaHueM Kypca (pusuku

COBPEMEHHBIX TEXHOJIOTHH
B obylacTu  mepenadu
nHdopManuu,
SHEPTETHUKE, TPAHCIIOPTE

[Tpu pa3zpaboTke paboueii MporpaMMbl B TEMAaTHUYECKOM TIAHUPOBAHUH JTOJKHBI OBITh YUTEHBI BO3MOKHOCTH HUCITOJIb30BAHUS
ANEKTPOHHBIX (IIU(PPOBHIX) 00PA30BATEIBHBIX PECYPCOB, SBISIONIUXCS YUYEOHO-METOIMUECKUMU MaTepuajiaMu (MyIbTUMEIUIMHBIC
IpPOrpaMMbl, BJEKTPOHHbIE YYEOHMKHM UM 3aJa4yHUKH, DJIEKTPOHHbIE OWUOJIMOTEKH, BUPTYaJIbHbIE Ja0OpaTOpUU, UIPOBBIC
IPOrpaMMbl, KOJUIEKIIMH LIU(PPOBBIX 00pa30BaTeNIbHBIX PECYPCOB), UCHIOIB3YEMBIMU IS O0OYUYEHHSI M1 BOCIUTAHUS 00YYarOIIUXCs C
HO/IA, npencrtaBieHHbIMM B JJIEKTPOHHOM (LHU(PpPOBOM) BHAE U peaTU3YIOIUMMU AuakTH4Yeckue Bo3MoxkHoctn HWKT,
coJiepyKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUU.
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IToaxoabl K OLIEHUBAHMIO IJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHUsI

[Ipn  oleHWBaHUM T[JIAHUPYEMBIX  pE3yIbTaTOB  OOydYeHHUs  (U3HKE
oOyuaromuxcs ¢ HOJA HeoOXoaMMO yuYuUTHIBaTh TaKHe€ WHIWBHIyalbHbIC
OCOOCHHOCTH WX pa3BUTHsI, KaK: YPOBEHb pPa3BUTHS MOTOPHUKH PYK, YPOBEHb
BJIQJICHUSI YCTHOW AKCIIPECCHBHON PEYbIO, YPOBEHb Pa3BUTHS paOOTOCIIOCOOHOCTH
Ha ypoKe (MCTOINAaeMOCTh IEHTPaJbHOW HEPBHOU cucTeMbl). Mcxons w3 3TOrO,
VYHUTENIb WCTHOJB3YeT s OOYydYaroImMXCsd WHIAUBHUAYyaIbHBIE (OPMBI KOHTPOJIS
pesyiapTaToB  00yueHuss ¢usuke. llpm CcHmWKeHHON  PpabOTOCIOCOOHOCTH,
BBIPOKCHHBIX HAPYIICHUSX MOTOPHUKHA PYK BO3MOXKHO YBEIHYCHHE BpEMS IS
BBITIOJITHCHHUSI KOHTPOJIBHBIX M CaMOCTOSITENBHBIX  paboT. KoHTposbHEIE,
CaMOCTOSTENIbHBIE W TPAKTHYECKHE pabdOThl TNpU HEOOXOJUMOCTH MOTYT
MpeIaraThCsl C HCIOJIB30BAHUEM DJICKTPOHHBIX CHCTEM TECTUPOBAHUS, HHOTO
IPOrpaMMHOTO 0OecTeueHus, 00eCIeYNBAIONIET0 MePCOHU(DUIIMPOBAHHBIN y4YeT
y4eOHBIX JOCTIKEHUM oOydaronmxcs. Tekyumi KOHTpoib B (opMe YCTHOTO
ornpoca TpPU HUBKOM KayeCTBE YCTHOM HSKCIPECCHUBHON peur OO0ydaroImmxcs
HE00XO0IUMO 3aMEHSTh MTUCEMEHHBIMU (hOpMaMHu.

ChneunmnajbHble YCJI0BHA peaaTu3aluu JUCHUILIHHBI

1. HeobxomuMo mpeaycMOTpETh HalW4Yuie MEePCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX TIPUCTIOCOONIEHNH (crenuanbHas KiaBuaTypa, pasiIudyHOrO BHIA
KOHTaKTOPBI, 3aMCHSIONINE MBIIIb, JDKOUCTHUKHA, TPEKOOJBI,  CCHCOPHBIC
TIJIAHIIIETHI).

2. JIomKHBI OBITH CO3/IaHBI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH(OPMAITMOHHO-00pa30BaTeIbHON  cpeAbl MO  (QU3MKe,  BKIIOYAIOIICH
AJNIEKTPOHHBIE WH(OPMAIMOHHBIE PECypChl, JJIEKTPOHHBIE O0O0pa3oBaTEIbHBIC
pecypchl, COBOKYITHOCTb UH(OPMAITMOHHBIX TEXHOJIOTHIA,
TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTHUN, COOTBETCTBYIOIIUX TEXHUUYECKHX CPENICTB
U TEXHOJOru# (B TOM yucie Quenr-TpeHaxepoB, HHCTpyMeHToB Wiki, 1iudpoBbix
BUJICO MaTepuaJoB ®  Jip.), OOECIEeUMBAIONINX  JOCTIKEHHE  KaXKIbIM
oOyvatoumumcst ¢ HOJZIA MakcuMaiabHO BO3MOXHBIX [IJII HETO pPe3yJibTaToB
0o0yueHus.
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