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denepanbHass pabouas mnporpamma (manee Ilporpamma) mo ydeOHOMY
npeametry «®duszuka» pazpaborana Ha ocHoBe PI'OC OO0, DenepanbHOit
IpOrpamMMbl BOCIIUTaHUA, C YUYETOM pacHpeleN€HHbIX M0 KjaccaM MpOBEPSEMBIX
TpeOoBaHUIl K pe3ynpTaTaM ocBoeHUs: OCHOBHON 00pa3oBaTENbHON MpPOTpaMMbI
OCHOBHOTO 00111ero 00pa3oBaHMUs.

IHosicuuTeaLHAA 3aMMUCKA

O01mas xapakrepucTuka y4e0Horo npeamera « @usmka

Kypc ¢usnku — cuctemoo0pa3yromuii 11l eCTECTBEHHO-HAYYHBIX y4eOHBIX
MIPEIMETOB, MOCKOJIBKY (DU3NUECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH,
U3yyaeMbIX XHUMHUEH, OuoJsiorueit, actpoHoMuer u ¢dusnyeckol reorpaduei.
®usznka — 3TO NpEeAMET, KOTOPbIM HE TOJBKO BHOCUT OCHOBHOM BKJAaJ B
€CTECTBEHHO-HAYYHYI0 KApTUHY MHUpPA, HO M NPEIOCTaBIsET HauOOJee SICHbIE
oOpa3lbl MPUMEHEHUsT HAYYHOTO METOAAa MO3HaHUA, T. €. CIocoda MOJydYeHHs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. HakoHel, pusnka — 3To npeIMeT, KOTOPBIM Hapsay C
JPYTUMHU €CTECTBEHHO-HAYYHBIMHM TpEAMETaMU JIOJDKEH JaTh OOy4YarolIuMCs
MpeAcTaBlieHe 00 YBJICKATEIbHOCTH HAYYHOTO MCCIENOBAHUA U  PaJOCTH
CaMOCTOSITETILHOT'O OTKPBITUSI HOBOTO 3HAHUSI.

Opnna W3 raaBHBIX 33j1ad (pu3nyeckoro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH U
WHTEpeca K HayKe y OCHOBHOW MacChl OOYy4YaroIIMXCs, KOTOPbIE B JaJbHEHUIIIEM
OyIyT 3aHSTBI B CaMbIX Pa3HO-00pa3HbIX cdepax nearenbHocTH. Ho He MeHee
BOKHOM 3a7adeil SIBISETCS BBISBICHHE M TMOJTOTOBKA TAJIAHTIMBBIX MOJIOJBIX
JIOJIeW IS MPOJOJDKeHHMsT oOpa3oBaHUs W JalibHEHIIed mnpodeccunoHaabHOM
NEeATEIbHOCTH B OO0JIACTH €CTECTBEHHO-HAYYHbBIX MCCIICIOBAHUM W  CO3JAaHUU
HOBBIX TexHOJorui. COrJIacHO MPUHATOMY B MEXKIYHApOIHOM COOOIIECTBE
onpeenennto, «EcTecTBeHHO-Hay4YHasi TPAMOTHOCTh — 3TO CLIOCOOHOCTh YeNIOBEKa
3aHUMAaTh AaKTUBHYIO TPAKIAHCKYIO TIO3HMIIMIO IO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMH, M €ro TOTOBHOCTb
MHTEPECOBATHCSl €CTECTBEHHO-HAYUYHBIMHU HJiesiMU. HaydHO TIpamMOTHBIM YeI0BEK
CTPEMHTCS y4acTBOBaTh B apTryMEHTUPOBAHHOM OOCYXXJICHMH TIpOOIeM,
OTHOCSIIUXCS K €CTECTBEHHBIM HAyKaM W TEXHOJOTHSM, 4YTO TpeOyeT OT Hero
CHENYIOIINX KOMIIETEHTHOCTEM:

HAy4YHO OOBSICHATH SIBJICHUS, OIEHWBATh M TIOHUMATh OCOOCHHOCTH
HAay4YHOT'O UCCIENOBAHNUS,

WHTEPIIPETUPOBATh JIaHHBIE U HCMOJb30BaTh HAyUHbIC JI0KA3aTeIbCTBA IS
MOJTyY€HHUsI BHIBOJIOB.

N3yyenue ¢u3uku cnocoOHO BHECTU pelaloIIMi BkiIaa B (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOW rpaMOTHOCTH O0YYAIOIINXCS.

esu n3yyeHust yaeOHOro npeamera « Puzuka»
[lenn w3ydyenuss (U3MKA HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konneniuu npenogaBanus ydeOHoro npenvera «Duszukay B



oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit  ®enepanuu, peaqu3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPKIAEHHOW pEIICHHEM
Komnernun Munucrepctsa npocsenienus Poccuiickon denepannu, IpOTOKOI OT
3 nexadps 2019 r. Ne [1K-4BH.

Lenu nzydyenust pusmku:

NpUOOpPETEHNE MHTEpECa W CTPEMIICHHS] OOYy4YaloIIMXCd K HAyYHOMY
W3YYECHHUIO TPUPOJbI, PpAa3BUTHE WX HWHTEIUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNH O HAYyYHOM METOJ/I€ MO3HAaHWUS U (PopMUpOBaHHE
MCCIIE0BATEIbCKOTO OTHOWIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

(GbopMHpOBaHHE HAYYHOIO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3yYEHUs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

(GbopMHpOBaHUE MPEACTABICHUNA O POJU (PU3UKU Ui Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTAaBIECHUM O  BO3MOXHBIX  cdepax  Oyayuieit
npo(ecCUOHANBHON  N1€ATEIbHOCTH, CBA3aHHOM C (PU3UKOH, NOArOTOBKA K
JanbHeNeMy OOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTmxeHne 3TUX Leled Ha YpPOBHE OCHOBHOTO OOHIEr0 0oOpa3oBaHMs
o0ecrieunBaeTcs pelieHUEM CIEAYIOIUX 3a/1ay:

npuoOpeTeHue 3HAaHUW O  JHCKPETHOM CTPOGHMM  BEIECTBa, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEeHNE YMEHHMI OINHUCHIBaTh U OOBACHATH (PU3HUECKHUE SIBJICHUS C
MCITOJIb30BAaHUEM TOJIYYEHHBIX 3HAHMI;

OCBOCHHME METOJOB pEIICHHs MPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM  (PUBMYECKHX  MOJENeil,  TBOPYECKMX M  IPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHMH HAO0JI0aTh NPUPOJHBIE SBJICHUS W BBINOIHITH OMBITHI,
n1abopaTopHble pabOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCcBOeHHME TPHEMOB PabOThl ¢ WHpOpMalmenn (U3NIECKOro ConepKaHus,
BKJItOYasi WH(GOPMAILMI0O O COBPEMEHHBIX JOCTI)KCHUAX (U3MKH; aHalIu3 WU
KPUTHUECKOE OLIEHUBAaHUE UH(POPMAIIHH;

3HAKOMCTBO €O chepaMu MpodheCCUOHAIBHON JeATeIbHOCTH, CBSI3aHHBIMU C
(GuU3MKON, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHSIX
(bu3MYECcKOi HayKHU.

Ha ocHoBe u3yueHus marepuana Kypca (pU3MKU NPOJOJKATh pa3BUBATH Y
oOyuaroruxcst ¢ HOLA MpicnuTenbHble ONepanuu, Ipy U3YYeHHH (PU3HYECKHX
3aKOHOB, TEOpPUid; OOpPa3HOr0, JOTMUYECKOrO0 MBIIUICHUS, NPU PEUICHUU 3a]ady;
pa3nvyYHble BHUIBl NAMATH U BHUMAHUSA, MPU U3YYEHUHU HAYYHOU NEATENBHOCTHU
yU€HBIX; (OpMUPOBATH HAYYHYIO pedb, C MpPUMEHEHHEM (U3UUYECKOM
TEPMHHOJIOTHM Ha BCEX »JTanax OOy4YeHHS U OCYLIECTBISATh KOPPEKIIHIO
JBUTATEJIbHBIX HAPYIICHUH MPU BBINOJIHEHUM MPAKTHYECKUX 3aJaHUd WM
nabopaTopHbIX paboT. MakCHUMallbHO CBS3BIBATH NPHOOpETaeMbIe 3HAHUS C
NPAKTUUYECKON JIeATENbHOCTBI0O UM TOBCEAHEBHOW JKM3HBIO OOydaromuxcs,
pa3BUBaTh yUeOHYIO MOTUBAIUIO K TO3HABATEIBHOMN 1€ATEILHOCTH.



IIpuHUUNBI U OAX0BI K peaju3anuu padoyeii nporpaMmbl

Hunamuunocme  6ocnpusmusi  yyebHo2o  mamepuana. Ilpeamnonaraer
UCIIOJIb30BAaHUE 3a/JlaHUl O CTENeHW Hapactaromeid TpyaHoctu. Crenyer
noa0upaTh 3aJaHus, NPU BBHINOJHEHUU KOTOPBIX HCHONB3YIOTCA JEHCTBUS
Pa3IMYHBIX aHAIU3ATOPOB: CIYXOBOT0, 3PUTEILHOT0, KHHECTETUYECKOTO.

Ipunyun npooykmuenoti obpabomxu ux@opmayuu. B 1ensx ydiiero
YCBOEGHUS TIpeiMeTa, paboyasi mporpaMma COCTaBIISIETCSI TAaKUM 00pa3oM, YTOOBI
UMETh BO3MOXXHOCTh YBEIUYHUThH KOJMYECTBO YACOB MO BCEM TE€MaM, MCKIIIOUUTH
HeoOs3aTeNIbHbIE TEMBI, COKPATUB O0BEM TEOPETUUYECKOTO0 MaTepHhalia, COXpaHUB
IIPU 3TOM KaK MUHUMYM Oa30BbI YPOBEHb MOATOTOBKM OOYyYarOIIUXCA. Y IEIHUTh
OoJplIee BHUMAHHE HArJIAIHO-OMIUPUYECKONW JESITEIIbHOCTU. TeopHus MOXKeT
u3ydaTrbCcsi 0€3 BbIBOAA CIOXKHBIX (opMmyid. 3agadyd, TpeOyoIIHe MNPUMEHEHHUS
CIIOXHBIX MATEMaTUYECKUX BBIUMCICHUA W (OpMyJ, pelarTcd B Kiacce ¢
NOMOIIbI0 yuuTesiss. B ydeOHBI mpoliecC HEOOXOAMMO BKIKOYATh 3aJlaHMs,
IpEIoJIaraloliue caMOCTOSATENbHYI0 00pab0TKy MH(pOpMalUK 00y4aroIUMHUCA C
VCITOJIB30BAaHUEM JO3MPOBAHHON MOATATHOW IoMoOIIHX Iejarora. [IpensapurensHo
yuuTenb o0ydaeT paboTtath ¢ MH(popMauuen no odpasily, alropuTMy, BOIpOCaM.
OOyuaromuiics OCYLIECTBISIET MEPEeHOC I[OKa3aHHOIo crocoda 0o0paboTku
uH(pOpMaIMU Ha CBOE MHIMBUYaJIbHOE 3a/laHuE.

Hpunyun UHOUBUOYANbHO-OUD epeHyUpoBaHH020 nooxooa. [Tpu
pealM3allid  QJalNTUPOBAHHON  MporpaMMmbl  HEOOXOAMMO  HCHOJIb30BaTh
1 pepeHInpPOBaHHBIN MOAXO0A K KaKI0MY 00y4arolieMy COIUIACHO €ro JuarHosa
u pexkomennauuii [IMIIK. B mpomecce o0yuyeHus, y4dyuTedb YUUTHIBAET TaKHUeE
0COOEHHOCTH O00yYaromierocs, Kak pa3BUTHE JBUraTelIbHOU cepbl, HapyLIEHUE
oO11eit MOTOpUKHU (00IIasi HAMPSHKEHHOCTh WM BSJIOCTh, HETOYHOCTD JIBUKEHUM,
napajiiyd, TMape3bl, HaJIMYhE€ HX OCTAaTOYHBIX SBJIEHHUI); OCOOEHHOCTH
paboTOCTIOCOOHOCTH (YTOMJIIEMOCT®, HCTOIIAEMOCTb, PacCesTHHOCT,
IPECHIIIAEMOCTb, YCUAUYUBOCTh, TEMI pabOThI; YBEIUYEHUE KOJIUYECTBA OMINOOK K
KOHIy YpOKa WJIM IPHU OJHOOOpPAa3HbIX BUIAX NEATEIbHOCTH). TOHKHE ABMKEHUS
NanblieB HEPa3BUTHI MpPaKTHYECKH y Bcex oOydaromuxcs. [loatomy mnepen
YUHUTEJIEM CTOMUT 3a/laya COBEPILICHCTBOBAHMS JBUKEHUN U CEHCOPHOTO Pa3BUTHS
IpU BBHIMOJTHEHUU TMPAKTUYECKUX M jJaboparopHbix padot. IIpu HemoctaTouHOM
pPa3BUTHM YCTHOW pE€YM MpU MPOBEACHUU TEKYIIEr0 W HWTOTOBOTO KOHTPOJI
UCIIOJIb3YET METO/Ibl, 00JIEryaronue JOCTUKEHHS TIOJIOKUTEIBHOTO pe3yJibTaTa
HE TPABMUPYIOILYIO MCUXUKY O0YyYaAIOIINXCS.

lpunyun momusayuu K yuyenuro. ITOT NIPUHIMUII TOPA3ZYMEBAET, YTO KAXKI0€
y4yeOHOe 3a/1aHHi€e JO0HKHO OBITh YETKHUM, T.€. 00y4aroluiics JOHKEH TOUYHO 3HATh,
4YTO HAJNO0 CJenarTh i MNOJydeHUs pe3ysbrara. Y oO0ydaromerocss B cliydae
3aTpyAHEHUS JOJHKHA OBITh BO3MOXKHOCTh BOCIIOJIB30BAaThCS OMOPOW MO 00pasiy,
10 AIrOpUTMY (3a0BLI - TOBTOPIO - BCIIOMHIO - CJIETIAI0).

OnHuM ©3 TMyTed NOBBIIEHUS MOTHUBALMUA U S(PPEKTUBHOCTH yueOHOMU
JESITEIbHOCTH SIBIISIETCS BKJIIOUEHHUE 00YYarOIIMXCsl B y4eOHO-UCCIEI0BATENbCKYIO
U TIPOEKTHYIO JIEATEIbHOCTh, KOTOPAst UMEET CIAEAYIOINE OCOOCHHOCTH:



® [l M 3aJa4yd  d3TUX BUJIOB JEATEILHOCTH OOYyYaroIIUXCs
OTIPENICNIAIOTCA KaK UX JTUYHOCTHBIMHU MOTHMBAaMH, TaK U COIUAIbHBIMH. DTO
03HAYAET, YTO TaKas MEATCILHOCTh JOJDKHA OBITh HAIllpaBjeHa HE TOJIHKO Ha
MOBBIICHHE KOMIETCHTHOCTH TMOAPOCTKOB B MPEAMETHON 00JacTH
OTIPENEICHHBIX YYEOHBIX JUCHIUIUIMH, HE TOJBKO Ha pa3BUTHE WX
CIIOCOOHOCTEH, HO M Ha CO3JaHUE MPOIYKTa, UMEIOMIETO 3HAYUMOCTh IS
APYTHX;

e y4eOHO-HCCIICIOBATEIbCKAs W TPOCKTHAS JEATCILHOCTh JODKHA
OBbITH OpraHM30BaHa TaKUM oOOpa3oM, YTOObI OOyYaroIIMecs CMOTJIHU
peanu3oBaTh CBOM IOTPEOHOCTH B OOIIEHHMHM C OJHOKIACCHHKAMH,
yautensMu ¥ T. A. CTpos pasauvyHOrOo poja OTHOIIEHUS B  XOJe
LEJICHANIPABJIICHHOM,  IIOMCKOBOM,  TBOPYECKOM W  NPOAYKTUBHOU
NEeSATETPHOCTH, 00yJaroNuecs OBIAJCBAIOT HOPMaMH B3aUMOOTHOIIICHUH ¢
Pa3HBIMU JIIOJbMH, YMEHUSMH TIEPEXOJUTHh OT OJHOTO BHAA OOIICHHUS K
IpyroMy, TpHOOPETAIOT HAaBBIKM WHIWBHIYyAIBHOW CaMOCTOSTEIHLHOM
paboOTHI M COTPYTHUYECTBA B KOJIJICKTHBE;

e opraHu3anusi Yy4eOHO-HCCIEAOBATCIIBCKUX M TMPOEKTHBIX pPaboT
00yJaroImMXCcs o0OecreynBaeT coyeTaHue Pa3IMYHBIX BHJIOB
MMO3HABATEILHON JCATEILHOCTH. B 3THX BHUIAaX ACATEILHOCTH MOTYT OBITh
BOCTPEOOBaHbI ~ NPAKTHYECKH  JIOOBIE  CIOCOOHOCTH  IOJPOCTKOB,
peaaru30BaHbl JIMYHBIC TPUCTPACTHUS K TOMY HJIM HHOMY BUY IEATCIBHOCTH.

XapaxkrepucTHKa 0c00bIX 00pa3oBaTe/IbHBIX NOTPEOHOCTEH

® HENpPEpHIBHOCTD KOPPEKLIMOHHO-PAa3BUBAIOILETO nporecca,
peain3yeMoro Kak uepes3 cojepxaHue oOpa3zoBaTelbHbIX 00acTel, Tak U B
npouecce HHAUBUAYATbHON pabOThI;

e BBEJCHHE B COJEp)KaHUE OOYYCHHs CHEIMAIbHBIX pa3/ieioB, HE
npucyTcTByomux B [Iporpamme  HOpManbHO Pa3BUBAIOIIUMCS
CBEPCTHHKAM;

® JCTOJBb30BAaHUE CIICIUATBHBIX METO/JOB, TPHUEMOB H CPEACTB
oOyueHuss (B TOM 4YHCJIE€ CHEIUAIU3UPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTHIT), 00ECIIEUNBAIOIINX PEATHU3ALNI0 O0YUCHHUS;

® UHJMBUyalu3anusa oOyueHus: TpedyeTcss B OOJbIIeH CTENeHH, YeM
TSI HOPMaTUBHO Pa3BUBAIOIIETOCS 00YJaroIIerocs;

e HEoOXOIMMO WCIOJB30BaHUE OMOp C JeTanu3auueid B ¢dopme
QITOPUTMOB JJII KOHKPETU3AIMK JCUCTBUI MPU CaMOCTOSITENIbHON padoTe,
obOecrieueHne 0CO0O0M TPOCTPAHCTBEHHOW U BPEMEHHOW OpraHU3AINH
00pa3oBaTeIbHOM CPEeIbI.

® CreUHaTbHOE OOYUYEHHE «IEPEeHOCY» CPOPMHUPOBAHHBIX 3HAHUU U
YMEHUH B HOBbIE CUTYallUl B3aUMOJICHCTBUSA C IEHCTBUTEIHHOCTBIO;

e crielualibHasi MOMOIIb B Pa3BUTHUH BO3MOXHOCTEH BepOalbHON U
HeBepOaTbHON KOMMYHHKAIIMK HAa YPOKax (pU3HUKH.

MecTo yueOHOro npeamera « ®u3suka» B y4eOHOM ILIaHe
B coorBerctBun ¢ PI'OC OOO ¢Pusuka sBiasgercs o00s3aTEIbHBIM



IpeIMETOM Ha YPOBHE OCHOBHOrO 0O0IIero ooOpasoBaHus. JlaHHas mporpamma
peaycMaTpuBaeT H3ydeHHEe (U3MKM Ha 0a30BOM ypoBHE B 00bEME MmO 2 4 B
Heneno B 7, 8,9 u 10 xitaccax.

Conep:xanue yueOHoOro npeamera «@usuka»
7/ Kjaacc

Pasznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKIEr0 MUPA

®usuka — Hayka o npupoge. Ssmenus mpupoxsr (MCY). ®usuueckne
ABJICHUS: MEXAHUYECKHUE, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

®duznueckne BeAUMUHMHBL. M3MmepeHue (u3nMueckux BenudyuH. Puznyeckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usnka u Jpyrue ecTecTBEHHbIE HAyKM M3Yy4alOT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ MO3HAHUs: HAOIIOJEHUE, MOCTAaHOBKAa HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0OBICHEHNE
HabmoaeMoro aByieHus. Onucanue GU3NYECKUX SIBICHUHN C ITOMOILBIO MOJIETICH.

Hemoncmpayuu

1. MexaHnueckue, TEIIOBbIE, JICKTPUIECKUE, MAaTHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®dusndeckre npuOOPsl U MPOLETypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (POBBIM MPUOOPOM.

Jlabopamopnsie pabomovl u onvimui’

OnpeneneHue UEHbI AeIEHUS Kbl U3MEPUTENBHOTO MPUOopa.
N3mepenue pacCcTosHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MAJIBIX TE.

N3mepenne temnepaTypbl TPy NOMOIIM KHIKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATYyPBL.

6. [IpoBeneHne wuccneqoBaHUs IO MPOBEPKE THUIOTE3BI: NAIBHOCTH
noJsi€Ta mapvKa, MyIeHHOr0 TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJibllle BhICOTA
IyCKa.

Pa3nen 2. [lepBoHayasibHbIEe CBeeHNS 0 CTPOEHHUH BellecTBa

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pasMepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenue wyactul BemecTBa. CBA3b CKOPOCTH JBHKEHHMS YacCTHI] C
TemrnepaTypoil. bpoyHoBckoe nBmxkeHue, Auddysus. BzaumopeiicTBue 4YacTHI]
BEIIECTBA: IIPUTSXKEHNUE U OTTATIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOEHUE T'a30B, JKUJAKOCTEN U TBEPABIX
(KpuCTaIIMYecKrx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH

o wbE

1 MC — 3neMeHTHI coJepsKaHusl, BKIIOUAIONINE MEXKIIPEAMETHbIE CBSI3H, KOTOPBIE MOPOOHEE PACKPBITHI B TEMATHUECKOM
TUTAaHUPOBAHHY.

2 3pgech U Aanee NPUBOAUTCS PACIIMPEHHBIN epeueHb J1a00PaTOPHBIX padoT U ONBITOB, U3 KOTOPOTO YYHUTENb A€TaeT BHIOOp 10
CBOEMY YCMOTPEHHIO M C YU4ETOM CIUCKA SKCIIEPUMEHTAIBHBIX 3aJjaHuil, peyiaraeMbix B pamkax OI'D no ¢usuke.



arperaTHbIX COCTOSIHUU BOJBI.

Hemoncmpayuu

1.  HaGarogenune 6pOyHOBCKOTO JBHKEHHUSI.

2. Habmronenune nuddysuu.

3.  HaOmionenue  siBieHMH, OOBACHAIONIMXCA MPUTSHDKEHUEM — HIIU

OTTaJKMBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnuie padbomot u onvimot

1. Ounenka auameTrpa aTromMa METOAOM pSAJOB (C  HMCHOJIb30BAaHUEM
dboTtorpaduii).

2. OnbITH TIO HAOJIOIEHUIO TETJIOBOTO PACIITUPEHHMS Ta30B.

3. OneITel 1O OOHAPYKEHUIO  JACUCTBHS  CWJI  MOJIEKYJISIPHOTO
OPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl

Mexanuyeckoe aBwxeHue. PaBHOMEpPHOE M HEpPAaBHOMEPHOE [BUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBnenne wHepuuu. 3aKOH WHEpUUU. B3amMojeicTBHE Tel Kak IMpUYHAHA
W3MEHEHUSI CKOPOCTH JBWKEHUs Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHIIE
00BbEMa BelECTBA.

Cuila KaK XapakTepUCTHKa B3auMoJercTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHune cuiibl ¢ TOMOIIBIK JUHAMOMETpA. SIBIICHUE TATOTEHHUS U CUJa
Tsokectd. Cuna Tsbkectn Ha Apyrux roiadHetax (MC). Bec tema. HeBecoMocCTs.
CnoxeHue CHil, HalpaBJIEHHBIX 10 OAHOM psiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHUusl. TpeHue CKOJIbXKEHHS U TPEHUE NMOKOs. TpeHue B HMPUPOAE U TEXHUKE
(MCO).

Hemoncmpauuu

1. Ha0mronenne MexaHHUeCKOro ABMKEHUS Tea.

2. N3mepenne cKkopoCTH NPSMOJIMHENHOTO IBUKECHUS.

3. Habmronenne siBJeHUsS HHEPIIMH.

4, Ha6nronenue n3MeHneHrs CKOPOCTH MPU B3aUMOICHCTBUU TE.

S, CpaBHeHHE Macc 10 B3aWMOJICHCTBUIO TEII.

6. CrnoxeHue cujl, HalpaBJIEHHBIX IO OJTHOM MPSIMOA.

Jlabopamopnwie pabomoul u onvimaol

1. OnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JBIKEHUS  (IIapuka
B YKUJIKOCTH, MOJIEITH AJIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).

2. Onpenenenre cpeiHe CKOPOCTH CKOJIbKEHUS OpycKa WA MIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO TEINA.

4, OnbIThI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh paCTsKEHUS
(mehopmanivn) Npy>KUHBI OT MPUITOKEHHON CHIIBI.

S. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS

OT BECA TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3nen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB
Hanenue. CriocoObl yMEHBIIIEHUS U YBEIUYCHMs NaBiieHus. [[aBnenue rasa.



3aBUCMMOCTh JaBlieHUs raza ot oOb&Mma, TemrepaTypbl. llepemaua naBieHus
TBEPIBIMU TEJIAMH, >KUJIKOCTAMH M Ta3zamu. 3akoH [lackans. ITHeBmMatuueckue
MaIIuHbBI. 3aBUCUMOCTh JABJICHUS S>KHIKOCTH OT TIyOWHBI. [ HapocTraTudecKkuid
napajokc. Coobmaromuecs cocynbl. [ napaBnnyeckne MEXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe nasneHue. [IpuuuHbl CyliecTBOBaHUA
BO3MymrHONW 000oukn 3emin. OmbiT Toppuuernm. M3mepenue atmocdepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 u13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JleficTBHE KMIIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaroas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Hemoncmpayuu
3aBUCHUMOCTb JIABJIEHUS raza OT TEMIIEPATYPhI.

Ilepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

CooOuiaromuecs cocyabl.

['mnpaBnrueckui mpecc.

[IposiBieHue nercTBust aTMOC(EpHOTO JaBICHHUS.

3aBUCUMOCTH BBITAIKUBAIONIICH CHIIBI OT 00bEMa OTPY>KEHHON YacTH
T€Ja U MIIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBrue 1UIaBaHWs TeN: IUIABAHWE WJIM TOTPY>KEHUE TEl B
3aBUCUMOCTH OT COOTHOILIECHHUSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomout u onvimol

SoakwdE

1. UccnenoBanue 3aBUCHMMOCTH Beca Tella B Bojae OT 00Béma
MOrPYKEHHOM B )KUIKOCTb YaCTH TEJIA.

2. OnpeneneHue BBHITAIKUBAIOWIEH CHIIBI, JEUCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLIECH CUIIBI, JEHCTBYIOIIEH Ha
TEJIO B KUIAKOCTH, OT MACChI TeNa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JEeUCTBYIOIIEH Ha TEJIO B KUJAKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHHUE  JIOJKHU
U OlpeAeseHue €€ rpy30I10JbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTH. DHeEprusi

Mexannueckas pabota. MOITHOCTb.

[IpocTbie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [I[pumeHeHre npaBua paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wmexanusmoB.  IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas M TNOTEHIMAJIbHAs DJHEPTHUA.
[IpeBpalieHrie 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYyroi. 3aKOH COXpPaHEHUs
SHEPrUH B MEXAHUKE.

Jlemoncmpayuu

1. [TIpumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnwie pabomoul u onvimol

1. Omnpenenenre pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JBUKEHUU
T€JIa 10 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccenenoBanue yciaoBUil paBHOBECHS pblyara.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4, N3ydenue 3ak0Ha COXpaHEHUsI MEXAHUYECKON DHEPIUH.

7 Kknace

Pa3nes 6. TensioBblie siBJIeHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OMbITHI, MOATBEPKIAAOIINE
OCHOBHBIE TI0JIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOro, >KUJIKOIO M Ta3000pa3HOTO COCTOSIHMM BEILECTBA.
Kpucrannnueckue u amopgusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUH MOJEKYISIPHO-KMHETHYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TeMmmeparypbl CO CKOPOCTBbIO TEIJIOBOTO JABUKEHUS
YacTHL.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEW SHEPIHH:
TeIIonepeaaya 151 COBEpULICHUE padoTHI. Bunbr TEIJIONEePEIauH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TTyUEHUE.

KonuvecTBo TemnoTel. YaenbHas TEIUNIOEMKOCTh BelECTBA. TermtooOMeH U
TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaHca.

[InaBneHue U OTBEPAEBAHUE KPUCTATUIMYECKHUX BEILIECTB. Y I€JIbHAs TEILIOTA
mnaBieHus. [lapooOpa3zoBanne u konaeHcamus. Mcmapenne (MC). Kumenwue.
VYaenbHas TemioTa mapooOpa3oBaHUsA. 3aBUCHUMOCTh TEMIEpPATyphl KHUIIEHHUS OT
aTMoc(epHoro naBieHus. BnaxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUSL.

[IpuHunel pabOThl  TEIUIOBBIX  JBUTATENEH. KIIZI  TemmoBoro
nBuUrarens. TerioBbie ABUraTeNu U 3alumTa okpyxaronieit cpeast (MC).

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

Jemoncmpayuu
Habmonenne OpoyHOBCKOTO JTBUKECHHUS.

Ha6nronenue nuddysun.

HabGnronenue siBjeHnil cMaunBaHUs U KAUJUIPHBIX SBJICHUM.
HaGnroneHue TemioBoro pacimpeHust Teil.

W3meHenue naBieHus ra3a Mpu U3MEHEHHH Oo0bEMa M HarpeBaHUU
WM OXJIKIEHUU.

okrowbE

6. [IpaBuna u3MepeHus TeMIepaTyphbl.

1. Bunel Termonepenayn.

8. OxnaxxjaeHue Ipyu COBEPIICHUH pabOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

11. HaOmroneHune KUIEHUS.

12. HaOmroaeHue MOCTOSHCTBA TEMIIEPATYPhI IIPH IUIABJICHUU.
13. Mogenu TENI0BBIX ABUTATENIEH.
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Jlabopamopnwie pabomoul u onvimol

1. OneITel 10 OOHAPYKEHUIO  JEUCTBUS CHJI  MOJIEKYJIIPHOTO
IPUTSHKEHUS.

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM WJIN caxapa.

3. OnpITEl O HAOIOIEHUIO TEIJIOBOTO PACIIMPEHMSI Ta30B, KUAKOCTEH
U TBEPABIX TEIL.

4. Omnpenenenre AaBlieHUs BO3AyXa B OaJJIOHE HINPULIA.

S. OnebITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIICHUS BO3AyXa OT €ro
00BbEMa U HArpEeBaHUS I OXJIAXKICHUSI.

6. [IpoBepka THIOTE3bl JMHEWHOW 3aBUCHMOCTU JJIMHBI CTOJOWKA
KUIKOCTH B TEPMOMETPUUECKOUN TpyOKE OT TeMIIEpaTyphl.

7. HaGnronenue n3mMeHeHus BHyTPEHHEN SHEPIUH Tejla B PE3yJbTare
TEIIoNepeaaud U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBIEHUS TEMJIO0OMEHA NPU CMEIINBAHUU XOJIOJHOMN U
ropstue BOJIBL.

Q. OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOM IIpU

TEII000MEHE C HarpeThIM METAJUIMYECKUM LMJINHIPOM.

10. Ompenenenue yaeabHON TEIIIOEMKOCTH BEILIECTBA.

11. HccnenoBaHue nporecca uCHapeHusl.

12. OmpepeneHue OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

13. Ompenenenue yAenbHOMN TEMIOTHI TIABICHUS JIb/IA.

Pa3znes 7. DiekTpuyecKkne U MATHUTHBIE SIBJIEHUSA

OnekTtpuzauus Ten. JI[Ba poma 3JIEKTpUUECKUX 3apsanoB. B3anmoneiicTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CHJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TE€JIaMu).

OnekTpudeckoe nosie. Hampsok€HHOCTBH 3iekTpudeckoro mnoiid. IIpuHnmn
CYIEPIO3ULINU ANEKTPUUECKUX MMoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn smekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsii.
Crpoenne aroma. [IpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOrO 3apsija.

ONEeKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
VCTOYHMKHM TOCTOSTHHOTO ToOKa. JIeHCTBUS JJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUYECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuina Toka.  DIJIEKTPUUYECKOE  HAIpsKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. Y ACIbHOE COMPOTHBJICHHE BelmiecTBa. 3akoH Oma
st ydactka uenu.  [locnepoBarenibHOE W HapajuIeNIbHOE — COEAMHEHHE
MPOBOJTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUECKOrOo ToKa. 3akoH Jxoyns—JleHua.
DneKTpuuecKrue Leny U NoTpeOUuTeNn IeKTpudeckoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHl.  B3auMOACHCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MaruautHoe nosie. MarauTHOe 1nosie 3eMJIM U €ro 3Ha4eHME Ul KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1ojie  3JE€KTpUyeckoro Toka. [IpuMeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb MMOCTOSIHHOrO TOKa. VCnoap30BaHME IIEKTPOABUTATENICH B
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TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABnaeHue snekTpoMarauTHOW nHayKuuu. [Ipasumno Jlenna.
DIeKTpOoreHepaTop. CnocoOb1 MOJTYYEHUS AJEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPIHH.

Hemoncmpayuu

1. DJEeKTpU3aLus TEN.

2. JIBa pona 3JEKTPUYECKUX 3apsiOoB M B3aUMOICHCTBHUE 3apsiKEHHBIX
TeJ.

YCTpPONCTBO U IEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaThuecKasi HHIYKLIHS.

3aKOH COXpAHEHHMS SJIEKTPUUECKUX 3apSA0B.
[1poBOAHUKH U TUDTIEKTPUKHU.

MonenupoBaHUe CHIIOBBIX TUHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHHMKYM IOCTOSIHHOTO TOKA.

JIeCTBHS IEKTPUIECKOTO TOKA.

0. DJAeKTpu4ecKuil TOK B )KUIAKOCTH.

1. Ta30BbIit pa3ps.

2. HW3mepenue cuiibl TOKa aMIIEPMETPOM.

13. V3mepeHue 351eKTpUIeCKOro HAPsHKEHUS! BOIETMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHUN.

15. BsaumoneicTBHE HOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUS MOTIOCOB MarHUTA.

17. MopenvpoBaHNE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmpIT OpcTena.

19. MarunuTHOE noJie TOKa. DIEKTPOMArHHT.

20. JlelicTBHE MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeib MOCTOSHHOTO TOKA.

22. HUccnenoBanue sIBICHUS JIEKTPOMArHUTHOM UHTYKIIHH.

23.  Onbitel Dapajes.

24. 3aBUCUMOCTbH HAMPABICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HHKHOBEHHUSI.

25.  DIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol

PR B©O©00~NO AW

1. OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMHN TEJl WHIAYKIMEH U TIpU
COTNIPHKOCHOBCHHH.

2. HccnenoBanre ACHCTBUS SJCKTPUUYCCKOTO IMOJS HA TMPOBOJAHHKU H
JTUDJICKTPHKH.

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

4, M3MepeHne 1 peryJIMpoBaHue CUIIBI TOKA.

5. H3Mmepenne u peryInpoBaHue HaNPSHKCHHS.

6. HccnenoBanre 3aBUCHMOCTH CHJTBI TOKA, HYIIETO Yepe3 PEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

7. OneITB,  JEMOHCTPHPYIONIUE  3aBUCUMOCTb  DJICKTPUUYCCKOTO

COIIPOTUBIIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IJIOLAAN MONEPEYHOrO0 CEYCHUS U
MaTepuaa.
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8. [IpoBepka mpaBuiia CIOXKEHUSI HANPSHKEHUA MPHU MOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9.  IlpoBepka mpaBuia Al CUJIBI TOKA MPU MapaICIbHOM COEAMHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl dBIEKTPUUYECKOTO TOKA, HIYIIETO dYepe3
pE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACIISIEMOW Ha
pe3ucTope.

12. HccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY,
OT HANPSHKEHUS HA HEW.

13. Ompenenenue KIIJI narpeBarens.

14. HccnepoBaHue MarHuTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. H3yuyeHue MAarHUTHOIO TOJS TMOCTOSHHBIX MAarHUTOB IIpU UX
O00BbEIMHEHUU U PA3JICICHUU.

16. HccnemoBaHue nEWCTBUSA DIIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpPEJIKY.

17.  OnpITbl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3aUMOJECUCTBUS
KATYIIKX C TOKOM ¥ MarHuTa OT CUJIbI TOKA M HAIIPABJIEHUS TOKA B KaTyLIKE.

18. H3yueHue neHCTBUS MAarHUTHOTO I0JI HA MPOBOJHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.

20. Usmepenne KIIJ] anexTpoaBuraTensHOM yCTAaHOBKH.

21. OnbITBl TIO WCCIEAOBAHUIO SIBJICHHS DJIEKTPOMATHUTHOW WHIYKITUH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS! MHAYKIIMOHHOIO TOKA.

8 kaacc

Pa3nes 8. Mexanu4eckue siBJeHUS

Mexannueckoe nBHkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWUYECKOTO [BWXEHHS. PaBHOMEpHOE NPSMOJUHENHOE
nemxkeHue. HepaBHomepHoe npsiMonuHenHoe aBvkeHue. CpenHsiss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMosiMHEWHOe nBrkeHue. CBoOoIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE NBHKEHUE MO OKpYX)HOCTH. llepron u yactora oOpalieHus.
JIunenHas u yrinoBasi CKOpocTd. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

[lepBpii 3axkoH Hetorona. Bropon 3akoH Herorona. Tperunt 3akoH
Herorona. [IpuHnmn cynepro3uuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHus: cuia TPEHHS] CKOJIbXECHMS,
CWJIa TPEHUS NOKOS, IPYTUe BUIbI TPEHUSI.

Cuna TSHDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue miaHeT Bokpyr Comuuna (MC). IlepBas kocMmuueckas
cKopocThk. HeBecoMOCTh U MEpETPy3KHU.

PaBHOBecue maTepuanbHON TOYKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIVIEHHON OChIO BpauieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynece tena. U3MeHenne ummynbsca. Mnynbe cuiibl. 3aKOH COXpaHEHUS
uMmmnyibsca. Peaktusnoe asmxenue (MC).

Mexannueckasi pabotra U MOIIHOCTh. PaboTa cum TspKecTH, ympyrocTH,
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TpeHust. CBsi3b dHepruu u pabothl. IToTeHnnanbHast SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTBIO 3eMiM. [IoTeHIManpHass SHEPIUsl CKaTol NpykuHbl. Kunernyeckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHUYECKOU
DHEPI'UH.

Jlemoncmpayuu

1. Habnrogenne MeXaHM4eCKOro JIBH)KEHHSI Te€lla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

2. CpaBHeHHE TIyTE€ U TPACKTOPHI ABMKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEJBHO Pa3HbIX TEJl OTCUETA.

3. W3mepeHne CKOpOCTH U YCKOPEHUS IPSAMOIMHENHOTO IBUKEHUS.

4, HccenenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

5. Habmroienue nBHKeHUs Tella M0 OKPY>KHOCTH.

6. HabmronieHue MexaHW4ecKuX SIBICHUN, MPOUCXOASIIUX B CHCTEME

orcuéra «Temexxka» mnpu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

1. 3aBHCHUMOCTH YCKOPCHHA TCJIa OT MACChI TCJIa H I[GﬁCTBYI-OIHGﬁ Ha
HCTO CUJIBI.

8. Ha6HIOII€HI/I€ PaBCHCTBA CHUII IIPpU B3aHMOHeﬁCTBHH TCII.

9. HN3meHeHue Beca Tena IIp1 YCKOPCHHOM JBHKCHHUHU.

10. TIlepenada mmmymbca MpU B3aMOJCHCTBUM Tell.

11. IIpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaneHue UMIyJbCca MPU HEYIPYTOM B3aUMOCHCTBHH.

13. CoxpaHeHue UMITyJbCca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaOGnroaeHue peakTUBHOTO JBUXKCHMUSI.

15. CoxpaHeHue MEXaHUYECKOM SHEPTUHU MTPU CBOOOTHOM IMaICHUH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTrUU TpU JBIKEHUU Tela TOJ
JEUCTBUEM ITPYKUHBI.

Jlabopamopnsie padbomoul u onvimaol

1. KoncTtpyupoBanue  Tpakra i pa3roHa MW JAJIBHEWIIEro
PaBHOMEPHOTO IBMKECHUS [IAPUKA WIIH TEJIECKKHU.

2. Omnpenenenue cpegHell CKOPOCTH CKOJBKEHUST OpyCKa UK JIBUXKCHUS
IapYKa 110 HAKJIOHHOM TIOCKOCTH.

3. OrnpeneneHue yCKOPEHHUs Tela IpU paBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM TUIOCKOCTH.

4, HUccnenoBanne  3aBUCUMOCTH NyTH  OT  BPEMEHU npu
PaBHOYCKOPEHHOM JIBUKEHUM 0€3 HadaJIbHON CKOPOCTH.

5. [IpoBepka TruIOTE3Bl: €CIU TPH PABHOYCKOPEHHOM JBIKCHHH 0€3

Ha4vaJIbHOU CKOPOCTH IIYTH OTHOCATCA KaK pPiajg HCUYETHBIX quceia, TO
COOTBCTCTBYIOHIHUC IMTPOMCEIKYTKH BPEMCHHU OJIMHA-KOBEI.

6. HccnenoBanne 3aBUCMMOCTH CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

7. Omnpenenenue kodphuimeHTa TPEHUS CKOIbKEHUS.

8. Omnpenenenne )XECTKOCTU MPY>KUHBI.

Q. Omnpenenenve paboOThl CHJIBI TPEHHSI MPH PABHOMEPHOM JIBUXKECHUH

TCJa I10 FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.
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10. Ompenenenue paboOThl CHIIBI YOPYTOCTH TpU  MOABEME Tpy3a
C MCTOJB30BAHUEM HETOIBUKHOTO U TIOJIBUIKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pa3nen 9. Mexannyeckue KoJieOaHus U BOJTHBI

Konebarenbnoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJEOaHMI:
MEepUOoJ, YacToTa, aMIUIUTyAa. MaTeMaTU4ecKuii W MPY>KUHHBIA MAasTHUKH.
[IpeBpailieHre 3HEPTUHU MIPU KOJIEOATETLHOM JBUKCHUH.

3aryxatomue kosnebanus. BeiHyx1eHHbIe Kosie0anus. Pe3oHaHc.

Mexannueckue BoJiHBL. (CBoOiicTBa MexaHWYeCKHX BOJIH. [IpomosibHbBIE U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnnueckue BOJHBI B TBEPJOM Tele, ceiicMuueckue BoaHbl (MC).

3Byk. I'pOMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu

1. Habmronenne xoneOaHUM TEJI MO ACHCTBUEM CHJIBI TSIKECTH U CUJIBI
YIPYTOCTH.

2. Hab6nronenue kosnebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaOntonenue BoIHYKIC€HHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpaneHnne npo10iabHbIX U MONEPEYHBIX BOJH (HA MOJEINH).

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pEe30HaHC.

Jlabopamopnwie padbomoul u onvimol

1. Omnpenenenre 4acTOTHl U TEpPHOJa KOJEOAHUN MaTEMaTUYECKOTO
MasITHUKA.

2. OnpeneneHrve YacTOThl W TEpHOJia KOJEOAHWNW TPYKUHHOTO
MasTHUKA.

3. UccnenoBanne 3aBUCUMOCTH TepuoAa KojieOaHUM MOABEHIEHHOTO K
HUTH TPy3a OT JJTUHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH TMEpUOJa KOJEOAHUM MPYKUHHOTO
MasTHUKA OT MacChl rpy3a.

5. [TpoBepka HE3aBUCUMOCTH TTepHO1a KOJICOaHUH Tpy3a, MOIBEIICHHOTO
K HATH, OT MacCHI Tpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH TIE€pUOAa KOJeOaHMA
MIPY)KUHHOTO MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHEI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHMUS.

Paznen 10. DuaekTpoMarHuTHOe TOJie U IJIEKTPOMATHUTHBbIE
BOJIHBI

DNEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BoOJIHBL.  CBoiicTBa
AIEKTPOMAarHuTHBIX BOJH. [llkana »iexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DOnexkTpomarHuTHas npupoza csera. CKkopocTh cBeTa. BoiHOBBIE cBOWCTBa
CBeTa.

Hemoncmpayuu
1. CBOICTBA AEKTPOMATHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.
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Jlabopamopnwie pabomoul u onvimol

1. 3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBI0O MOOUIILHOTO
TenedoHa.

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb

[ToBTOpUTENHEHO-0000IAOMINI MOAYJIb TPEAHAZHAYEH JIs1 CUCTEMAaTHU3aluU
U 0000IIeHHs TMPEAMETHOTO  COACpX aHUS W OMNbITa  JIEATEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (GM3MKH, a TAK¥KEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy M0 (Qu3uke i O00ydaromuxcs,
BBIOPABIIKX ATOT y4E€OHBIN PEIMET.

[Ipu u3yyeHur JaHHOTO MOMIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METalpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHO-HAy4YHAasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEIOBaHUS
SBJICHUM TPUPOABl M TEXHUKHU, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (U3MUECKHE
ABJICHUSI, TPUMEHSS TMOJYYCHHbIE 3HAHMs, pElIaTh 3aJa4d, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO NESATEIBbHOCTHBIM XapakTep JaHHOIO pa3jiella pealn3yeTcs
3a CYET TOTO, YTO YYAIIMECS BBITOIHSIIOT 33JJaHUsA, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWW pACIO3HABAaTh U HAYYHO OOBSICHITH
dbu3uYecKue SIBJICHUS B OKPY KarOIIeH TPUPO/JIe U TOBCETHEBHOM KU3HH,

HCTIOJIb30BaTh HAay4YHBbIE METO/blI HCCIeN0BaHUS (U3NYECKUX SIBICHUMU, B
TOM YHCJI€ JIJI MPOBEPKU TUIOTE3 U MOJYUEHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HAy4HbIE OCHOBBI  HamOoJiee  BaXXHBIX  JOCTHIKEHUU
COBPEMEHHBIX TEXHOJIOTMH, HANpUMEpP, MPAKTUYECKOTO  HCIOJIb30BaHUs
pa3IMYHBIX MCTOYHUKOB SHEPrMM HAa OCHOBE 3aKOHA [MPEBpALICHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHUHU.

Kaxmas w3 TemM [JaHHOTO pa3zelia BKJIIOYAET SKCIEPUMEHTAIbHOE
uccienoBanue oOoOmaroniero xapaxkrtepa. Pasgen 3aBepiuaercss MpoOBEACHUEM
JTMArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

9 kunacc

Pa3znes 11. CBeToBbBIE SIBIICHUSA

JlyueBas MOJIEITb CBeTa. Hcrtounuku CBeTa. [TpsimonHeEHOE
pacnpocTtpanenue cBera. 3arMenus Connua u JIlynsl. Otpaxkenue csera. [Inockoe
3epKaJIo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBera. [lomHoe BHyTpeHHee
oTpaxkeHue cBeTa. McCronb30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xox mydeit B gmH3e. Onruueckas cuctemMa (oroamnmapara,
Mukpockona u teneckona (MC). ['na3 kak onTuueckas cucreMa. bauzopykocts u
JATbHO30PKOCTb.

Pasznoxxenne Oenoro cBera B cmekrp. Omnbitel Heiorona. Croxenue
CIIEKTPAJIbHBIX 1IBETOB. /{ucnepcus ceera.

Jemoncmpayuu
1. IIpssmMonmHEHOE pacpOCTpaHEHNE CBETA.
2. OTtpaxeHue cBera.
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3. [Tonyyenue wu300pakeHU! B IUIOCKOM, BOTHYTOM H BBIIYKJIOM
3epKaJiax.

4, [Ipenomnenue ceera.

) OnTuyeckuii CBETOBO/.

6 Xon tydeit B coOuparoriei JInHse.

7. XO0JI qy4der B pacCEeUBAIOIIEH JIMH3E.

8 [Tonyuenne n300pakeHUM ¢ MOMOIIBIO JIUH3.

9. [Tpunuun aeiictBus (oToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. PaznoxeHue 0€JI0ro CBETA B CHEKTP.

12. Tlomydenwue 6enoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie pabomout u onvimol

1.  HccnepoBaHue 3aBUCHMOCTH yria OTPa)K€HUS] CBETOBOTO Jiyya OT
yria najeHusl.

2.  H3ydeHue XapaKTepUCTHK HU300paXeHHs] TpeaMeTa B IUIOCKOM
3epKare.

3.  HccrnenoBaHue 3aBHCHMOCTH yTja MPEIOMIICHUS CBETOBOTO JIyda OT
yria MajgeHus Ha TPAHUIIE «BO3LyX—CTEKIIO».

4, [Tony4yenue n300pakeHui ¢ IOMONIIBI0 COOUPAIOILIEH JTUH3BI.

5. Onpenenenue (GOKYCHOIO  PAcCTOSHUS W ONTHYECKOW  CHJIBI
coOuparomieit JTMH3HI.

6. OnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.

7. OnbITHI IO BOCHPUATHUIO [IBETA PEIMETOB MIPH X HAOIIOJCHUH Yepe3

[[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBanToBBIE ABJICHUSA

Omneitel Pezepdopaa m minanerapnas moxaens atoma. Monens atoma bopa.
Hcnyckanue u noroiieHue ceera atoMoM. KBaHThI. JInHeYaTbie CIIEKTPHI.

PanunoaktuBHOCTE. Anb(a-, Oeta- 1 raMma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmozens aromHoro sgpa. HM3zoronsl. PagnoakTtuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakuny. 3aKOHBI COXPAHEHHUs 3apsAIOBOIO U MACCOBOTO YHCEI.
OHeprusi CBA3M aTOMHBIX saep. CBA3b MacCchl U dHepruu. Peaknnm cuHTe3a U
nenenus siaep. Ucrounuku sHeprun Connna u 38é3a (MC).

SnepHas sHepreruka. [IeWCTBHUS pPagUOAKTUBHBIX W3JIYYEHUM HA >KUBBIE
opranu3msl (MC).

Hemoncmpauuu
CrexTpbl U3Ty4YEeHUS U TOTJIOIICHUSI.

CrekTphl pa3InyHbIX Ta30B.

Cnektp BogOpoOa.

Ha6monenue TpekoB B kamepe Buiibcona.

PaboTa cuéTurka HOHU3UPYIOIIMX U3ITyYECHH.

Peructpanus uzmydeHust IpUpOIHBIX MUHEPATIOB U MPOAYKTOB.
./Iaéopamopnble padomul u onvimul

1. HaGnroneHue CryionHbIX U TMHEHYAThIX CIIEKTPOB U3TYUYEHUS.

2. HccenenoBanue TpEKOB: U3MEPEHUE YHEPTUM YACTHULBI IO TOPMO3HOMY

oakrwnrE
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nyTH (1o gororpadusm).

3. W3mepenne painoakTUBHOTO (poHa.

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIINI MOYJTb TPEAHA3HAYEH /1JIs CUCTEMAaTU3aI[uu
U 0000mEeHHus TPEAMETHOTO  COACp)KAaHWSA W  OMNbITa  JIEATeIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (U3HKH, a TAKXKE I MTOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »5K3aMEHy M0 (QHU3UKe g O00ydaroImuxcs,
BBIOPABIIKX ATOT y4E€OHBII PEaMET.

[Ipu u3ydeHun JaHHOTO MOAYJISl PEAU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJIBI
JEATETLHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpPEIMETHBIX  IJIAHUPYEMBIX  pE3yJbTaTOB  00yueHus, (GopMupyercs
€CTECTBEHHO-HAy4YHAas] TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEAOBAHUS
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUEC YMEHMSIMHU OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS MOJYYEHHbIE 3HAHMS, pElIaTh 3aJadd, B TOM YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO IEATEIBHOCTHBIM XapakTep JAHHOTO pa3jiesla peain3yeTcs
3a CU€T TOTO, YTO YYAIUECS BBIMOJIHAIOT 3a/IaHMs], B KOTOPBIX UM IPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMN pacrno3HaBaTh M HAYy4YHO OOBSICHATH
(dbuznyeckue SBJICHUS B OKPYKAIOUIEH MTPUPOJIEC U TOBCETHEBHOMN KU3HU;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIeIOBaHUS (PU3UYECKUX SBICHUMN, B TOM
YUCJIe J1s1 IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKHUX BBIBOJIOB;

OOBSICHSITh HAyYHbIE OCHOBBI HAaN00JIE€e BAXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HAPUMEP, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.

Kaxmas w3 TemM JaHHOrO pasjielia BKIIOYAET HSKCIEPUMEHTAIbHOE
uccienoBaHne o0oOmaronero xapakrepa. Paszgen 3aBepiaercs MpOBEICHHEM
JTUArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyemble pe3yJbTAThI OCBOCHUS Y4eOHOIr0 npeamera «Pu3znka
HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHus

Nzyyenue ydeOHOrO mpemMera «Pusmka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO oO0OecrnedynBaTh JOCTHKEHUE CICAYIOIIUX JUYHOCTHBIX,
METaIpPEeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE Pe3yIbTAThl
Ilampuomuueckoe 6ocnumanue:
NPOSIBJIECHUE HHTEpeca K MCTOPHM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoi GU3NIECKON HAYKH;
[EHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u 0yxo8Ho-npagcmeeHHoe 60cnumanue:
TOTOBHOCTH K AKTUBHOMY YYaCTHIO B 00CyXICHUH
OOIIIECTBEHHO-3HAYUMBIX M JTUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHIECCKUM
MPUMEHEHUEM JOCTIKESHUN (DU3UKH;
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OCO3HAHHME BAXHOCTU MOPATHHO-ITHYECKUX MPHUHIIUIIOB B JACATEILHOCTH
YYEHOTO.
Acmemuueckoe ochumanue:.

BOCIIPUATHE ICTETUYECKUX KaueCcTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO

MIOCTPOCHMS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo no3Hanus.

OCO3HAaHME IIEHHOCTH (U3UYECKOM HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHH, BaXKHEHMIIECH COCTaBIISIOIIEH
KYJIbTYPBHI;

pa3BUTHE HAyYHOW JIH0OO3HATEIBLHOCTH, MHTEpPEca K HMCCIEAOBATEIbCKOM
NeSITETbHOCTH.

Dopmuposanue Kyabmypvl 300pP08bs U IMOUUOHATIbHOZ20 OJ1A20NONYUUA’

OCO3HAaHME IIEHHOCTH 0e30macHoro olpas3a »W3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TMpaBUJ O€30MacHOr0 TIOBEICHUS Ha
TpPaHCTIIOPTE, Ha JOpOrax, ¢ DJIEKTPUUSCKUM M TEIUIOBBIM OOOpYJAOBAaHHEM B
JIOMAIITHAX yCIIOBUSX;

c(OpMHUPOBAHHOCTh HaBbIKa peQIIEKCUU, MPHU3HAHUE CBOErO IpaBa Ha
OIMOKY M TAKOTO K€ MpaBa y IPyroro 4eroBeKa.

Tpyoosoe éocnumanue:

AKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a/iad (B paMKaX CEMbH,
IIKOJIBI, TOPOJia, Kpasi) TEXHOJOTHYECKOM U COIMAIbHOW HaIpaBiICHHOCTH,
TPeOYIOIIUX, B TOM YHCIIC U (PU3NUESCKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3YUEHUIO MTPOQeCcCcuii, CBI3aHHBIX C (PUBUKOM.

IKonozuyeckoe eocnumanue:

OpHEHTAIUs Ha MPUMEHEeHHUE (U3MUCCKUX 3HAHWW JUIS PEIICHUs 3a1ad B
00JIaCTH  OKpY’)KAIOIIECH Cpeapl, IIAHUPOBAHHUS TIIOCTYMIKOB M OICHKHA WX
BO3MOYKHBIX TIOCIICIICTBUMN JJISI OKPY’KAFOIICH CPEIbI;

OCO3HaHHUE TI00aTEHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIEM | IMyTeH uX
pericHus.

Aoanmayusn odyuarwezoca K U3MEHAIOWUMCA YCI06UAM COUUATbHOU U
npupooOHoil cpeowl:

MOTPEOHOCTh BO B3aUMOJICHCTBUU TP BBHITIOJTHEHUN UCCIICIOBAHUNA U

MPOEKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

MOBBINICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSITEHHOCTD;

noTpeOHOCT, B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMynMpoBaTh WUJEH, TMOHATHSA, TUMOTE3bl O (UBMYECKUX OOBEKTaX U
SIBJIICHUSIX

OCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
o0nactu (HU3UKH;

IJIAaHUPOBAHUE CBOETO PA3BUTHS B NMPUOOPETEHHH HOBBIX (PHU3UYECKUX
3HaHUM;

CTPEMJICHHE aHAJM3UPOBAaTh W BBISBISATH B3aMMOCBSI3M  MPUPO/IHI,
0011ecTBa M IKOHOMHKH, B TOM YHUCJIE C UCIIOJIh30BaHNEM (DU3UIECKUX 3HAHUN;

OIICHKA CBOUX JEHCTBHI C Yy4ETOM BIIUSHHS Ha OKPYXKAIOIIYIO Cpeny,
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BO3MOJKHEBIX TJI00aIbHBIX HOCﬂeﬂCTBHﬁ.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcajbHbIe NO3HABATEIbHBIE 1eCTBUA
ba3zoevie nozuueckue oelicmeus.

BBISIBIIATH W XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK OOBEKTOB
(siBNICHMI);

yCTaHABIMBATH CYMIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIINHA, OCHOBAHMS TS
00001IeHNS U CPaBHEHHS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMbIX (pakTax,
JTAHHBIX U HAOJIOJICHUSAX, OTHOCAIIUXCS K (U3HUUECKUM SIBIICHUSIM;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBS3M IMPU H3YUYCHHH (DU3UYECKUX
SABJICHUM M TPOLIECCOB; JI€NIaTh BBIBOJBI C HMCIOJIb30BAaHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX ~ YMO3aKJIIOUEHUW, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SX
(bu3HUeCKNX BEIUYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHuss Y4eOHOU (HU3MUECKOM
3ajauyn  (CpaBHEHHUE HECKOJbKHX BapUAHTOB pelIeHUs, BHIOOp Haubolee
MOIXO/ISIIETO C YIETOM CaAMOCTOSITEIHHO BEIJICIICHHBIX KPUTEPHEB).

ba3zoevie uccnedosamenvckue oelicmeus:

HCIIOJIB30BaTh  BOMPOCHI KaK  HMCCIIEIOBATEIbCKHUMA WHCTPYMCHT
TO3HAHMS;

MIPOBOJIUTH IO CAMOCTOSITENHFHO COCTABIICHHOMY TUTAHY OTBIT, HECIIOKHBIN
(U3UIECKHI KCIIEPUMEHT, HEOOJIBIITOE UCCle0BaHNe (PU3NUSCKOTO SBIICHHS;

OIICHMBAaTh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UJIH DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTIOBAHNS;

MPOTHO3WPOBATh  BO3MOXKHOE  JalbHEHIIEe pa3BUTHE (DUINICCKUX
MPOIIECCOB, a TAKXKE BBIABUTATH NPEANONOXKEHUS 00 WX PAa3BUTUH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Paboma c unghopmayueit:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope wuHbOpPMANMK WIM JaHHBIX C YYETOM TMPEIJIOKEHHON ydeOHOM
(bu3uYeCKOM 3a1a9H;

aHAIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSATEIIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY  TIPEACTABICHHS
uHbOpPMAITUM ¥ WILTIOCTPUPOBATh pEIIaeMble 3aadd HECIOXKHBIMH CXEMaMH,
ayuarpaMMaMu, HTHOU rpauKo ¥ 1X KOMOMHAIIUSIMHU.

YHuBepcajbHble KOMMYHUKATHBHbIE 1eHCTBUS
Obwenue:.

B XOJie OOCYXJEHUs y4eOHOro MaTepuayia, pe3yJbTaTOB JaOOpPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOH TEMBbI U
BBICKQ3bIBaTh HJIEH, HAIICJICHHbIE Ha peEIIeHHWe 3a7Ja4d W MOoJjep KaHue
Oy1aroxenaTeIbHOCTH OOIICHHUS;
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CONIOCTAaBJSATb CBOU CYXIEHUS C CYXKICHUSAMU JPYTHX YYACTHHUKOB
Juanora, OOHapy>KMBaTh Pa3jiniKe U CXOJICTBO MO3UIIUN;

BBIPAXaTh CBOIO TOUKY 3pPEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

MyOJUYHO TPEICTABIIATh PE3YIHTATHI BHITOJTHEHHOTO (PU3HUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

Coemecmnasn desmenvHocms (compyoHuuecmaeo):

NOHUMAaThb W  HCHOJIb30BaThb  MPEUMYIIECTBA  KOMAaHIHOU u
WHANBUAYAIbHON paOOThI P PEIICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh JIEHCTBUS
no €€ JOCTHKEHUIO: paclpellessaTh POk, 00CYXAaTh MPOLECCHl U PE3YJIbTAThHI
COBMECTHOM pabOoThI; 000011IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsl KAUECTBEHHOIO pe3yJbTara Io
CBOEMY HANpPaBJICHUIO U KOOPJUHHUPYS CBOU JIEUCTBUSA C APYTUMH YICHaAMU
KOMaH/Ibl;

OIICHMBAaTh KAa4ECTBO CBOETO BKJIaJla B OOLIMUNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

YHuBepcaJbHbIE PeryJsTUBHBIC 1eHCTBUA
Camoopzanuzayus:

BBISIBIISIT MPOOJIEMBI B JKM3HEHHBIX M YUYE€OHBIX CUTYallUAX, TPEOYIOIIUX
TUTSE perieHust (PU3NYeCKuX 3HAHUM;

OPUCHTUPOBATHCA B  PA3JIMYHBIX TMOAXOJAaX TMPUHATHUS  PEIICHUM
(MHOUBHYyaTIbHOE, TPUHSATHUE PEUICHUSI B TPYIITIE, IPUHATHE PEIICHUN TPYIION);

CaMOCTOSITEIIbHO COCTaBJISITh aJITOPUTM PEIICHUS (PU3NUECKOU 3a1auu WK
IJlaHa MCCIEIOBaHUSl C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATH MpeJjiaracMble BApUAHThI PEIICHU;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pehiexcusn):

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTyallUM W MpeajiaraTh IiaH €€ u3MEHEHUs;

OOBSCHATh MPHUUMHBI JAOCTHKCHHS (HEIOCTHIKEHUS) PE3yJIbTATOB
NeATEeIbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBHI B JICSITEIBLHOCTh (B TOM YHUCJE B XOJ BBITIOJHECHUS
(U3MUECKOr0 UCCIEeNOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBJIEHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM.

IMOoyuoOHaANbHBLIL UHMEIIEKM

CTaBUTH ce0s Ha MECTO JPYroro 4elioBeKa B XOJI€ CIopa WM JTUCKYCCUH

Ha HAY4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.
Ilpunamue ceba u opyzux:

MPU3HABATh CBOE MPaBO Ha OMMOKY MPU perieHur (PU3NIECKUX 3a/1a4 WU

B YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIroro.

IIpeaMeTHbIE pe3yabTAThHI

7 kaacc

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpMHPOBAHHOCTH Y O0YJArOITUXCSI YMEHHUIA:
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UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKUE U  XHUMHUYECKHE  SBIICHMS,
HaAOJI0/ICHHE, SKCIIEPUMEHT, MOJIEJh, TUIIOTE3a; EAMHUIIBI (PU3UUECKUX BEJIUYUH;
aToM, MOJIEKyJia, arperatHble COCTOSIHHSA BemecTBa (TBEPAOE, IKUIKOE,
razoo0pa3Hoe); MEXaHUYEeCKOe [IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEHOE), TPACKTOPHS, PAaBHOACUCTBYIONIAs CI, Aedhopmarius (yrpyras,
MJIACTUYECKAast ), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuyath siBiaeHUs (auddys3us; TEMIoBoe ABMIKEHHWE YACTHI] BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEpPaBHOMEPHOE JIBUYKEHUE; UHEPIIKS,;
B3aMMOJICUCTBHE TEJ; PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OChIO
BpalleHUs; Tepeaya JaBlieHUs TBEPIABIMU TeIaMH, >KUJIKOCTAMH U Ta3aMu;
aTMoc(epHOe JaBJjeHHUE; TUIABaHUE TeJl; MIPEBPAICHUs] MEXaHUYECKON YHEPTHUN)
0 ONHUCAaHUI0O HUX XapaKTepHbIX CBOWCTB H HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUC;

pacmo3HaBaTh ~ MPOSBIICHWE  W3YYEHHBIX  (PU3WYECKUX  SBJICHHM
B OKPYXaIOIlleM MUpPE, B TOM 4Hcie (U3NUECKUE SIBJICHUS B MPUPOJIE: IPUMEPHI
JIBMKEHUS C Pa3TUYHBIMU CKOPOCTSMHM B KMBOW U HEKUBOW MPUPOJIE; ACHUCTBUE
CWJIbl TPEHUS B TMPHUPOJIC U TEXHUKE;, BIMSHUE aTMOCHEPHOro [1aBJICHUS Ha
KUBOW OpraHu3M; IUIaBaHUE pbIO, phIYArd B TEJE€ 4YEJIOBEKAa; MpPHU HTOM
NEPEeBOJIUTh TMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKU (U3UUECKUX SIBICHUM;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TE M (PU3MUCCKHUE SBJICHUS, UCIIOJB3YS
¢uzndecknue BEMMYMHBI (Macca, 00bEM, TIJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOpPOCTh, CPEIHssA CKOPOCTh, CHJIa yNPYTrOCTH, CHJIA TSDKECTH, BEC Tela, CHiia
TpPeHUS, JaBJeHHE (TBEPIOTO Tela, KUIKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA,
MexaHuJecKkas paboTa, MOIIHOCTh, IUICYO CHUJIBI, MOMEHT CHJIBI, KO3(PPHUIIUEHT
MOJIC3HOTO JICUCTBHUS MEXaHM3MOB, KHHETUYECKAsl W MOTCHITMATbHAS dHEPTHUS);
IpU OMUCAHUU TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIIOJIb3YyEMbIX
BEIMYMH, WX OOO3HAYEHUS W EAUHUIBI (PU3NYECKUX BEJIMYHMH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BETMYMHAMH, CTPOUTh TpapUKA W3YyUYCHHBIX 3aBHCHUMOCTEH (PU3NUECKHUX
BEJINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
WCTIONB3Ys MpaBuiia CI0KEHUs CHIl (BAOJb OJHOM MpsIMON), 3aKOH ['yka, 3aKOH
[Tackans, 3akoH Apxumesna, MpaBUJIO paBHOBECHsl pbiuara (0Ji0Ka), «30JI0TOE
NPaBUJIO» MEXaHUKH, 3aKOH COXPAaHCHUS MEXaHMUYECKOW JHEPTHH; IPH 3TOM
JaBaTh CJIOBECHYIO (hOPMYIHMPOBKY 3aKOHA U 3alHMCHIBATH €T0 MAaTeMaTHYECKOE
BBIPKCHUC;

OOBSACHATH (PU3UUCCKUE SIBJICHUS, IMPOIIECCHI M CBOMCTBA TEII, B TOM YHUCIIC
U B KOHTEKCTE CUTyalludl MPAKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYMHHO-CJICJICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE U3 1-2 JOrMYecKux
maroB ¢ omnopod Ha 1-2 wu3yyeHHBIX CBOWCTBA (DU3MUYECKUX SIBJICHUH,
(du3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THple 3amadyd B 1-2 nelcTBUSA, WCHONB3YysS 3aKOHBI U
(dbopMybl, CBSI3bIBAOIINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/layu 3alKChIBaTh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3NYECKHE BEIMYMUHBI B
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(opMyJIbl ¥ IPOBOIUTH PACUETHI, HAXOAUThH CIIPABOYHBIC JaHHbBIE, HEOOXOAUMBIE
JUIA pElIeHUs 3a/ad, OLCHUBATh PEATMCTUYHOCTh IOJIYYEHHON (QU3ndecKon
BEJIMUMHBI,

pacrmo3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOIIH
(¢u3nyecKux METOJIOB; B ONMCAHUM HCCIIEJOBAHMS BBLACIATH MPOBEPSIEMOE
IOpEanoo)KeHUe (TUNOTE3y), pa3iIndyarb W HHTEPIPETHUPOBATh IMOIYYEHHBIN
pe3ysbTaT, HAXOAWTh OIIMOKM B XOJE€ OMNbITa, JeJaTb BBIBOABI IO €ro
pe3yJipTaTam;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUM WIH
(¢u3znyecKkux CBOMCTB Tel: (OPMYJIUPOBATH IPOBEPSEMBIE IPEAINOIOKEHHUS,
coOMpaTh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYIOBaHMSI, 3aMCHIBATH X0/ ONBITA
1 GOpMyITHUPOBATH BHIBOJIBI;

BBITIONHATh TPSMBIE H3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeTa,
00BbEMa, CHIIBI U TEMIIEPATyphl C HMCIOJH30BAHHEM AHAJIOTOBBIX M ITU(PPOBBIX
MpUOOPOB; 3aMKCHIBATh MOKA3aHUS MPUOOPOB C YUYETOM 3a/laHHOM aOCOJIFOTHOU
ITOIPEIHOCTH U3MEPEHN;

IPOBOJUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3NUYECKOHN BEIMUUHBI OT
ApPyrod C HCHOJb30BAaHUEM TPAMBIX H3MEPEHUN (3aBUCHUMOCTH  IYTH
PaBHOMEPHO JBUXKYILIETOCS Tejla OT BPEMEHM JBUKECHHS Teja; CUJIbl TPEHMS
CKOJIbKEHUS OT Beca Tejla, KadecTBa OOpabOOTKM MOBEpXHOCTEH Ten u
HE3aBUCUMOCTH CHWJIbI TPEHHS OT IUIOAAU CONPUKOCHOBEHHUS TEJ; CHJIbI
YyIPYyrocTH OT YAJUHEHUs] TMPY>KUHBI, BbITAIKUBAIOIIEH CHJIBI OT 00bEMa
NOTPYKEHHOW YacTW Tella U OT IUIOTHOCTH JKHIKOCTH, €€ HEe3aBHCHUMOCTH
OT IJIOTHOCTU Tela, OT TAyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJl0; YCIOBUMI
TUTaBaHWsl TeJN, YCJIOBHM paBHOBECHUS pblyara MU OJIOKOB); y4acTBOBaTh B
IUTAHUPOBAHUHM YYeOHOTO HCCIEeNOBaHUS, COOMPATh YCTAHOBKY W BBITIOTHSITH
U3MEpEHHs, CJeays TMpeAJIOKCHHOMY IUTaHy, (DUKCHUpPOBATh pE3yJbTaThI
MOJTy4YE€HHOM 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BUJIE TIPEIOKEHHBIX TaOJIHIL
U TpaduKOB, /1eJaTh BEIBOJBI 110 pe3yIbTaTaM MCCIICIOBAHMS,

MPOBOANTh KOCBEHHBIE H3MEPEHUS (PU3UUYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA XUAKOCTH M TBEPIOTO TeNa; CUia TPEHUsI CKOJBKECHHUS;, JaBJICHHE
BO3/lyXa; BBITAJKUBAIOLIAs CWJIA, JACHCTBYIOLIAs Ha MOTPYXEHHOE B YKHUJKOCTh
TeNo; KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYs
NPEIOKEHHOW  WHCTPYKUMHW: TIPH  BBIOJHEHWHW HW3MEpPEHUl  coOupathb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE NCKOMOU BETMYHHBI;

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1a00opaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOWMCTB:
BEChbl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoOMeTp, phlyar,
MOJIBWKHBIN M HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;

XapaKkTepU30BaTh  NPUHLUIBI  JEHCTBUS  M3YYEHHBIX  IpHOOpPOB
U TEXHUYECKHMX YCTPOMCTB C OMOpPOM Ha HX ONUCAaHUS (B TOM 4YHUCIE:
MOJUINITHUKY, YCTPONCTBO BOAOIPOBOAA, THAPABIMYECKUNA Mpecc, MaHOMETD,
BBICOTOMEp, NOPIIHEBOM HACOC, apeoOMETp), MCIONb3ys 3HAHUS O CBOMICTBax
(uznyeckux sABICHUN U HE0OX0AUMbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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NPUBOAUTL HpuMepbl [/ HaxoauTh HHGOPMAIMIO O IpHUMEpax
PAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUWA B MOBCEIHEBHOW >KU3HU
i obecriedeHust 0€30MacHOCTH IpU 00pallleHuy ¢ MPUOOpaMHu U TEXHUUECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3/I0pPOBbSi U COOJIFOIEHHS HOPM 3KOJOTHYECKOIrO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIISITh OTOOP HUCTOYHUKOB HHpoOpManuu B ceTu VHTepHeT
B COOTBETCTBHM C 3aJlaHHBIM TMOUCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIMXCS
3HAHUM U MyTEM CpPaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIACNATH MH(OpMaIuio,
KOTOpas SBJISIETCS] MPOTUBOPEUMBON UIIM MOKET ObITh HEJIOCTOBEPHOI;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3aIaHU HAYyYHO-TIOMYJISIPHYIO
TUTEPATYypy (PU3UUECKOTO COACPKAHUA, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI CETU
WNutepuer; Bnanerb NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIMK (PU3NYECKOTO COACPKAHUS, B TOM YUCIIE
nyOJUYHO JIeNaTh KpAaTKUEe COOOIIEHUsI O pe3ysbTaTaxX MPOEKTOB WM YUCOHBIX
UCCIICOBAHUM; MPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YUYEHHbI MOHSTUHWHBIN
anmapat Kypca (GU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTALIUCH;

pU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeesTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 32
BBITIOJTHEHUEM TUIaHa JEHCTBUM, aJeKBATHO OIEHUBATh COOCTBEHHBIM BKJIaa B
NEATEeIbHOCTh TPYIIbI; BBICTPAUBATh KOMMYHUKATHBHOE B3auUMOJCHCTBUE,
YUYUTBHIBAS MHEHUE OKPY>KaIOIIHX.

8 knacc
[IpeameTHble pe3ynbTaThl Ha ©0a30BOM YpPOBHE JOJKHBI OTpaKaTh
c(hOpMHPOBAHHOCTH Y O0OYJAIOIITUXCS] YMEHHUIA:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBHKCHUE
aTOMOB U MOJIEKYJ, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTALIMYECKUE U
amop(HbIC TeNa, HACBHINIEHHBI M HEHACHIIIEHHBIM Map, BIAXHOCTh BO3/YyXa;
TEMIIEpaTypa, BHYTPEHHSII DJHEPTHs, TEIJIOBOM JIBUTATENb; >SJIEMEHTapHbBIN
AJICKTPUUYECKUN 3apsifl, AJICKTPUUECKOE TMoJie, MPOBOAHUKH U JIUDJICKTPUKU,
ITOCTOSTHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIeHUs (TEIUIOBOE paclIMpeHue/ckaTtue, Tervlonepeaaya,
TEIJIOBOE pPAaBHOBECHE, CMauyMBaHWE, KaMWUIAPHbIE SBJIEHUS, HCIApEHHUE,
KOHJICHCAIUs, TIUIaBJICHUE, KpuUcTau3anus (OTBepAEBaHHUE), KHUIIEHUE,
Terionepeaaya (TemIONPOBOJHOCTb, KOHBEKIUS, H3JIYYEHHUE); AJIEKTpU3aLus
T€JN, B3aUMOJICHCTBUE 3apsiiOB, ACHCTBHSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICKCTBUE MAarHUTOB, JIEMUCTBUE€  MArHUTHOTO  IOJIS
Ha TPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAsE WHIYKLHS) IO OMUCAHUIO HX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIHNX JTaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh ~ MPOSIBIIEHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUU
B OKPYXKalOIIeM MHpe, B TOM 4YHCIe (PU3WYECKue SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE U KAMWIUISIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIIBI B
npupone, uznydenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BI,
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oOpa3oBaHue pOChI, TyMaHa, MHEs, CHEera; dJIEKTpUYECKUE sIBJICHUS B aTMocdepe,
ANEKTPUYECTBO >KUBBIX OPraHU3MOB; MAarHUTHOE ToJie 3eMJIH, Apeid MoII0COoB,
pOJIb MarHUTHOTO TOJIS JAJS JKU3HH Ha 3emJie, MOJISIPHOE CHUSHHUE; MPH STOM
MEPEeBOUTh NPAKTHUUECKYIO 3a/adyy B Y4YEOHYIO, BBIICNATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKH (PU3UUECKUX SBICHUI;

OTMHCHIBATh U3yYEHHBIC CBOMCTBA TN M (PU3NYECKUE SIBICHUSA, UCTIONIB3YS
¢du3nyueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIJIOTHI, YJelbHasi TEMJIOEMKOCTh BEIIECTBA, yJleJbHAs TEIJIOTAa IUJIABJICHUS,
ylelbHasg TeIuioTa MapooO0pa3oBaHus, yAENbHas TEIJIOTa CrOpaHWsl TOIUIMBA,
KO3 (DUIIMEHT TMOJEe3HOT0 JACUCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEIbHAs
BIQKHOCTb BO3/yXa, OSJEKTPUYECKUN 3apsija, cuja TOKa, JJIEKTPUUYECKOE
HanpsOKEHUE, COINPOTUBIEHHE TMPOBOJHUKA, YACIBHOE  COINPOTUBIICHHE
BelIeCTBa, paboTa W MOIIHOCTb JJIGKTPUYECKOTO TOKA); MPH OMUCAHHUH
MPaBWJIBHO TPaKTOBaTh (DU3UYECKH CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
000O3HAaUeHUs W E€OUHULBI (U3NYECKUX BEJIIMYUH, HAXOAUTh (HOPMYJIBL,
CBSI3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMH BEIWYMHAMH,
CTPOUTH TPaQUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS  MOJIEKYJISPHO-KUHETUYECKOW  TEOpUU
CTPOCHMsI BEIIECTBA, MPUHIMUI CYNEPHO3ULIMUA TMOojded (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsjaa, 3akoH OMa A ydacTka LeNu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUs SHEPIMH; HPU 3TOM J1aBaTh CIIOBECHYIO
(GbopMyTHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHNE;

OOBSCHATh (U3MYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalldii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE M3 1-2 joruyeckux
miaroB ¢ omnopod Ha 1-2 wu3y4eHHBIX CBOMCTBA (DUBMYECKUX SIBICHHI,
(u3nYeCcCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud B 2-3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(opMyIibl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAIU3a yCIOBUS
3aJjayd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pelieHusl 3aJadd, BBHIOMpATh 3aKOHBI M (HOPMYJBI, HEoOXomuMmble s €€
pellieHusi, TPOBOAUTH pacu€Thl M CpPaBHUBATh IIOJYYEHHOE  3HAYCHHE
(Gu3NYIECKOI BETUYMHBI C U3BECTHBIMU TaHHBIMH,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEIIUTh TPU MTOMOIIH
¢u3NYECKUX METOJOB; UCIONB3yS OMNHCAHME WCCIEAOBaHUsA, BBIIACIATH
MIPOBEPSIEMOE MPEAINOJIOKEHHE, OLICHUBATh MPaBUIIBHOCTh MOPsIAKA MPOBEACHUS
MCCIJIETOBaHMsI, IEIaTh BbIBOJIbI;

OPOBOAWTH OMBITBI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
¢u3znyecKkux CBONCTB Ten (KaNmWULSIPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3ayxa OT ero  oOwéma,  TeMmmepaTypbl;  CKOPOCTH  Hpoliecca
OCTBhIBaHUS/HATPEBAHUS MPHU U3IYYEHUH OT IIBETa W3TYy4arollei/moriomaromei
MOBEPXHOCTH; CKOPOCTh HCIAPEHHUs] BOABI OT TEeMIEpaTyphl XKHUAKOCTU H
wiom@aan €€ MOBEPXHOCTH; DJIEKTpU3alusi Tel W B3aUMOJCHCTBHUE
AIEKTPUUECKUX 3apsA/I0B; B3aHMMOJIEHCTBUE MOCTOSHHBIX MarHUTOB,
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BU3YyaJdu3allkMsi MArHUTHBIX TIOJIeH TMOCTOSIHHBIX ~ MAarHuTOB;  JACHCTBUSA
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOIMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJBUTATENSI  MOCTOSITHHOTO — TOKa):  (OpMYyJIMPOBAaTh  MPOBEpPsSEMBbIC
MPEANOJIOKEHN, COOUpaTh YCTAHOBKY M3 INIPEIJIOKEHHOIO0 OOOpYyJOBaHUS;
OTHCHIBATh XOJI OMbITA U (POPMYITHPOBATH BHIBOBI;

BBITIOJHATh ~ OPSMbIE  U3MEPEHHs]  TeMIepaTypbl,  OTHOCHUTEIbHOM
BJIQXKHOCTHU BO3/yXa, CHJIbI TOKA, HAMPSXKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JaTYUKOB (PU3MYECKUX BEIUYMH; CPaBHUBATH PE3YJIbTaThl
U3MEpEHUH ¢ y4€TOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
JIPYrol ¢ MCHOJB30BAHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOIAAM MOMEPEYHOr0 CEYEHUS M YAEIBHOIrO
CONPOTHUBJIEHUS BEIIECTBA IPOBOJHUKA; CHIIBI TOKA, UIYIIETO Yepe3 IPOBOJHUK,
OT HAaNpsDKEHUsS Ha MPOBOJHMKE; HCCIEAOBAHHE MOCIEAOBATEIBHOIO U
MapajyieIbHOTO COEJUHEHUN NPOBOJHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOHpaTh YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIIEIYys MPEIIOKEHHOMY IIJIaHy,
(¢ukcupoBaTh pe3ysibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHAE Ta0iull U
rpaduKoB, AeNaTh BBIBOJbI IO PE3YJIbTaTaM MCCIIECIOBAHNUS;

OPOBOJNUTh KOCBEHHBbIE HU3MEPEHUS (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, paboTa U MOILHOCTb
AIEKTPUUYECKOTO TOKa): MJIAHUPOBATH U3MEpEHUS, cobupath
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys TMpPEeAJIOKEHHONM HHCTPYKIUH, WU
BBIUMCIISITh 3HAUCHUE BEIUYUHBL;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH P paboTe ¢ 1ad0paTOpHbIM
000py10BaHUEM;

XapaKTepu30BaTh  NPUHLMUINBI  JEHCTBUS  HW3YYCHHBIX  MPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOpPOH Ha MX ONUCaHUS (B TOM 4YMCIE: CHUCTEMa
OTOIUIEHHS JOMOB, THUTPOMETp, MapoBas TypOMHA, amMIepMETp, BOJBTMETP,
CUETYMK  IJEKTPUYECKOM  DHEPIUM,  AJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
HarpeBaTeJIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
NPEeIOXPAaHUTENH; JJIEKTPOMArHUT, DSJEKTPOJBUTATENh IOCTOSHHOIO TOKa),
UCIIONIb3YSl 3HAHMS O CBOMCTBaX (PU3MUECKHX SBJICHUH U HEOOXOIUMBbIE
(¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHbBIE
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TMCUXPOMETpP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOpaHuUs,
ANIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbl JJEKTPUYECKUX LEenel ¢
MOCJICOBATEIbHBIM UM TMapajlieIbHBIM COEIUHEHHEM JJEMEHTOB, pasiuyast
YCIIOBHBIE 0003HAYEHHSI JIEMEHTOB NIEKTPUUECKUX LIETICH;

OPUBOIUTH  NPUMEPBI/HAXOAUTh  HHPOpPMAIMIO O npumepax
MPAKTUYECKOTO HCIOIb30BaHUs (PU3NYECKMX 3HAHUM B MOBCETHEBHOW >KU3HU
g obecriedeHust 0e30MacHOCTH Mpu 00pallleHruu ¢ MpuOOpaMH U TEXHUYECKUMU
YCTPOMCTBaMH, COXpAaHEHHUS 3[0POBBS U COOIIOACHHS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILEH Cpesie;

OCYIIECTBISATh MOUCK HWH(pOpMaluu (U3HMUECKOTO COAEPKAHUS B CETH
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WNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUW M INYyTEM  CpPaBHEHUS
JIOTIOJIHUTENBbHBIX HCTOYHUKOB BBLIEIATh HH(OPMALMIO, KOTOpas SBISETCS
MPOTUBOPEUNBON UIIH MOXKET OBITH HEJOCTOBEPHOI;

MCIIOJIb30BAaTh MPHU BBIIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TIONYJISIPHYIO
JIUTEpaTypy PU3HUECKOTO COAEP KaHUS, CIIPABOUYHbIE MaTEpUabl, pECYpChl CETU
WuTepHer; BnageTb NpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHMs
MH(pOpPMAIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHMS,
00001ast nHGOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAHUA,
B TOM 4YHCi€ MyOJWYHO TPEACTaBIATh PE3yJbTaThl MPOEKTHOW WA
UCCJIEI0BATENbCKOM  JIEATENIbHOCTH; MPU 3TOM T[PAaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUWHBIN anmnapar Kypca (pU3uMKH, COIPOBOXAATh BBICTYILJICHUE
MPE3CHTAIUEN;

OpU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAaHUM (PU3NYECKUX
IPOLECCOB  paclpeAensiaTh OOf3aHHOCTM B TIpyHIe B COOTBETCTBUU C
[IOCTABJICHHBIMH 3a/Jla4aMM, CJIEAUTh 32 BBIIOJHEHHEM IUIaHA JEHCTBUN U
KOpPpPEKTUPOBAaTh €ro, AaJeKBaTHO OLEHUWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHHKAaTUBHOE B3aUMOJIECHUCTBHUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

9 kaacc
[IpeameTHble pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI  OTpa)kaTh
c(hOpMHPOBAHHOCTH Y O0OYJAIOIITUXCS] YMEHHUIA:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMA OTCU€Ta, MarTepuaibHas TOYKa,
TPAEKTOPHs,, OTHOCUTEIBHOCTb MEXAHWYECKOTO JBWXKEHHS, JAepopmarius
(ympyrasi, [acTU4eckasl), TpEHUE, LEHTPOCTPEMUTEIbHOE  YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH; LIEHTP TSHKECTU; a0COJIIOTHO TBEPAOE TENO, UEHTP
TSKECTHU TBEPJOTO Tella, paBHOBECHE; MEXaHWYECKUE KOeOaHUsl U BOJIHBI, 3BYK,
uH(ppa3Byk U YJIbTPa3BYK; ANEKTPOMATHUTHBIE BOJIHBI, IKasia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAlNbHO30PKOCTh, CHEKTPHI
UCITyCKaHUsA M TMOIJIOIIeHMs; anb(da-, OeTa- W raMMa-u3Iy4eHHs, H30TOIbI,
sJiepHasl PHEPTeTUKA;

paznuyaTh SIBJICHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE ABUKEHUE, CBOOOTHOE MaJICHUE
T€ld, PABHOMEPHOE JBWKEHHWE TI0 OKPYXKHOCTH, B3aUMOJICUCTBHE T,
pEaKkTUBHOE  JBW)KEHHME, Kojie0aTelbHOE  JBW)KCHHE  (3aTyxaromme |
BBIHYK/ICHHbIE KOJIeOaHUsI), PpE30HAHC, BOJIHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHUE CBETA, MOJHOE
BHYTpPEHHEE OTpa)XEHHE CBETA, Pa3JIOKEHHE O€JI0ro CBETa B CIIEKTP U CIOKEHHE
CHEKTpaJbHBIX LIBETOB, JHUCIEPCHUS CBETA, E€CTECTBEHHAs pPaJNOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEWYATOro CIEKTpa H3IY4YEHUs) IO ONUCAHUI0 UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(uznyeckoe sBICHUE;

pacrno3HaBaTb  IpPOSBIEHUE  M3YYEHHBIX  (U3HYECKUX  SBJICHUH
B OKpY>KarollleM Mupe (B TOM uucie (U3NYECKUe SIBJICHUS B IPUPOJIE: MPUIUBBI
U OTJIMUBBI, JBWKEHUE TUIaHET COJIHEYHOUW CHUCTEMBI, PEAKTUBHOE ABUKECHUE
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KUBBIX OPraHU3MOB, BOCIHpPHUITHE 3BYKOB JKMBOTHBIMM, 3EMIIETPSICEHUE,
ceiicMMuYecKue BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTHUYECKHE SIBICHUSA B
npupone, OHOJNOTUYECKOE JACWCTBHE BHAMMOIO, YIbTPadUOJIETOBOTO H
PEHTTEHOBCKOTO U3TYYCHHI; €CTECTBEHHBIN paIuoaKTUBHBINA (DOH, KOCMHUUECKHE
Jy4d, pPAJAHOAKTHBHOE M3JIyYE€HUE NPUPOAHBIX MHUHEPAJIOB; JICUCTBHUE
PaAMOAKTUBHBIX M3JIyYE€HUU Ha OpPraHU3M YEJOBEKa), MpPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO 3ajmadyy B yueOHy10, BBIJICIISTh CYILIECTBEHHbBIE
CBOMCTBa/MpU3HAKH (PU3UUECKHUX SBICHUII;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€NI M (PU3UUECKHUE SIBJICHUS, UCIIONb3YS
¢usznyeckue BENUYMHBI (CpeOHSi M MIHOBEHHass CKOpPOCTh Tela IpHU
HEpPaBHOMEPHOM JBUKEHUU, YCKOPEHUE, IEPEMELIEHUE, ITyTh, YIJIOBAsI CKOPOCT,
CuJia TPEHUs], CUJIa YIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/ICHHUS,
BEC Te€Ja, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHU4ecKas paboTa U MOIIHOCTD,
MOTEHIMANbHAS 3HEpPrUsl Tejla, MOJHATOrO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHI[MANbHAS SHEPIUsl CKATOM MPY>KWHBI, KUHETHUYECKash SHEprus, IOJHAas
MEXaHUYecKas SHEPrus, NEPUOJI U 4acTOTa KoJieOaHUH, ITTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTelb MPEIOMIICHUS CPEbl); MPU
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCHOJB3YEMBIX BEJIMYMH,
0003HaUeHHU M €AMHULBI (U3UYECKUX BEIMYMH, HAXOJUTh (HOPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (DU3HUECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU, CTPOUTh
rpadyK U3y4EHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJNIb3Ysl 3aKOH COXPAHEHMS YJHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHJI, IPUHLIMUN OTHOCUTENbHOCTH ["anumnes, 3akonsl HplOTOHA,
3aKOH COXpPAaHEHHS HUMIIYJIbCA, 3aKOHBbl OTPAXKEHUS M TMPEJIOMJICHUS CBETAa,
3aKOHBI COXPAHEHUs 3apsAJ0BOrO M MAacCOBOI'O YMCENl MPH SJIEPHBIX PEAKIUSX;
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (PU3UYECKUE MPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
MPUYMHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKUX
IaroB ¢ Omnopod Ha 2-3 U3YyYEHHBIX CBOWCTBA (DU3MUYECKUX SIBJICHUH,
(u3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3agayd  (ONMUparoUMecs Ha CUCTeMy U3 22—
3 ypaBHEHMIl), UCIMOJB3Yysl 3aKOHbI U (OpPMYJIbI, CBs3bIBalOIINE (HU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJja4yM 3alHChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HENOCTAIOIIME WM W30BITOYHBIE JaHHbIC, BbIOUpaTh 3aKOHBI U
(GopMyiibl, HEOOXOAWMBIE MJIsi PEIIeHUs, MPOBOAMTH Pacuy€Thl U OLICHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHHS (PU3NUECKON BETUUHHBI;

pacrmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MpPU MOMOIIH
(¢u3NYeCKuX METOJOB; HCHOJB3ys OMHCAHME HCCIEAOBAHUS, BBIICISTDH
IIPOBEPSIEMOE MPEATIOI0KEHUE, OLEHUBATH NMPABUIIBHOCTH NOPsAJIKA MPOBEACHUS
WCCIIEIOBaHMsI, JeNIaTh BHIBOJBI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIOIEHUN U
OTIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIONECHUIO (PU3WYECKUX SBICHUM WIH
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(¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAHEHUs SHEPTUH; 3aBUCHMOCTb I€pH0Jia KoieOaHU Npy>KMHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYAbI MaJIbIX
KojeOaHui; MPSMOJMHEHHOE pacIpOCTpaHEHHE CBETa, pa3JoKEHUE Oenoro
CBETa B CIIEKTP; U3yYEHUE CBOMCTB N300paKeHUS B IJIOCKOM 3€pKaJjie U CBOWCTB
n300paXkeHusl TpeAMeTa B coOWparouield JrH3e; HaOMIOJACHUE CIUIONIHBIX H
JMHEHYaThIX CIEKTPOB W3IYUYEHUS): CaMOCTOSITENIBHO COOMpaTh yCTaHOBKY W3
M30bITOYHOTO HAbOpa 000PYI0OBAHNS;, OTTUCHIBATH XOJI OTBITA W €r0 Pe3yJIbTaThI,
(bopMyIHpOBaTH BHIBOIHI,

OPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHMM, OIpenemss
CpellHee 3HaUeHHE U3MepseMOi BeIMUUHBI ((POKYCHOE paccTosiHhE coOMparomei
JIMH3bI); 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTEIIBHOTO MPUOOPa;

OPOBOAWTH HCCIEAOBAHWE  3aBUCHUMOCTEH  (QU3WYECKUX  BEITUYHH
C HUCTOJB30BAaHUEM MPSIMBIX HU3MEPEHHU (3aBHCHUMOCTh MYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBI)KEHUM 0€3 HayaJdbHOM CKOPOCTH; MEpHojJia KoJieOaHUi
MaTEMaTHYECKOT0 MAasTHUKA OT JJIUHBI HUTH; 3aBUCUMOCTU YIJIa OTPAXKCHHUS
CBETa OT yIVla MaJEHUs M yIiia NpeJOMJICHUs OT yria NaJeHus): MIIaHUPOBATh
UCCIIEJOBAaHUE,  CAaMOCTOSITEJIBHO  COOMpaTh  YCTaHOBKY,  (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUZAE TAOJIHIl U
rpaduKoB, AeaTh BBIBOJbI IO PE3yJIbTaTaM MCCIIECIOBAHNUS;

IPOBOJNUTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIMYUH (CpelrHss
CKOPOCTh M YCKOpPEHHE Tejla MpPH PABHOYCKOPEHHOM IBHKEHHH, YCKOpPEHHE
cBOOOHOTO MaICHNUs, )KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIBKECHUS,
MexaHudeckas paboTa W MOIIHOCTb, 4YacToTa W TMepuoja  KojeOaHuid
MaTEMaTHYeCKOT0 U TPYKMHHOTO MasSTHUKOB, ONTHYECKas CHJia COOMparomien
JUH3bl, PAJUOAKTUBHBIA  (OH): MJAHUPOBATh  HU3MEPEHHUs;  CcoOUpaTh
SKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY M BBINOJIHATH  M3MEPEHUs,  CIEys
NpeI0KEHHON UHCTPYKIMK; BBIUMCIIATH 3HAUCHUE BEJIMUYMHbBI U aHAJIM3UPOBATh
HOJTyYEHHbBIE PE3YJIbTAaThl C YUETOM 33JaHHOM MOTPELTHOCTH U3MEPEHUI;

coOJI01aTh MpaBUiia TEXHUKKA 0€30MTaCHOCTH TIPH padoTe C 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE TPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJENIeH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHHMK CBETA,
Jy4, TOHKas JIMH3a, MJIaHETapHasi MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOT'O
a1pa;

XapaKTepu30BaTh  NPUHLMUIBI  JEHCTBUS ~ M3YYCHHBIX  TPHOOPOB
Y TEXHUYECKUX YCTPOWCTB C OMIOPON HA WX OMUCaHUs (B TOM YHCTIE: CIUAOMETD,
JaTYNKA TIOJIOXKEHUS, PACCTOSHUS U YCKOPEHHsS, paKeTa, 3XOJOT, OYKH,
HEPUCKOI, (poToammapaT, ONTUYECKUE CBETOBOABI, CIEKTPOCKOI, JI03UMETD,
Kamepa BunbcoHa), MCHONb3ysl 3HAHHUS O CBOMCTBaX (DM3MUECKUX SIBICHUU H
Heo0X0ouMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKHUX TMPOIECCOB IMPH
pElIeHNN Yy4yeOHO-IPAKTUUECKUX 3a]ad; ONTHYECKHE CXEMbl Il MOCTPOECHMS
N300pakeHUH B IJIOCKOM 3€pKajie U COOMPAIOILEH JINH3E;
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OPUBOAUTH  NPHUMEPHI/HAXOAUTh  HMHPOpMALUIO O npumepax
PAKTUYECKOTO HCIONb30BaHUA (PU3MUECKMX 3HAHUW B TMOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTH IpU 00pallleHuy ¢ TpUOOpaMu U TEXHHUECKUMU
YCTPONUCTBAMH, COXPAHEHHS 3JI0POBbSI W COOJIFOJCHHS HOPM 3KOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBJIATh TOUCK HWHGOpMANUK (PU3NUECKOTO COACPKAHUS B CETH
WNuTtepHeT, caMoCcTOsATEIbHO (POPMYIHUPYsST MOUCKOBBIM 3alpoc, HaXOAUTh ITYTH
onpeeneHus JOCTOBEPHOCTHU MOTYYEHHON HH(POPMAIIUY Ha OCHOBE UMEIOIIUXCS
3HAHUH U JTOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3aIaHU HAYyYHO-TIOMYJISIPHYIO
TUTEPATYpy HU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTePHANIBI, PECYPCHI CETH
WNuTepHeT; BmageTh NpuEéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIUU U3 OJJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOINECHHS HA OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJECPIKAHMUS, ITYyOTMYHO
IPECTaBIATh PE3YIbTAThl MPOCKTHOM WJIM HCCIIEOBATEIBCKON NESITEIbHOCTH;
Opyd 3TOM TPaMOTHO HCMOJB30BaTh HW3YYEHHBINM TOHATUWHBINA — ammapar
u3y4aemMoro paszena (U3MKA U COMPOBOXKIATH BBICTYIUICHHE IpEe3eHTalluen
C Y4ETOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.

10 knacc

[IpeameTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI  OTpPaKaTh
c(hOpMHPOBAHHOCTH Y O0OYJAIOIITUXCS] YMEHHUIA:

MPOBOJUTh  MCCIEJOBAaHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIDKEHHHM 0€3 HavyallbHOW CKOPOCTH; TepHuoja KoJeOaHHit
MaTEMaTUYeCKOr0 MAasTHHUKAa OT JJWHBI HUTH, YyIJIa OTPaXEHHS CBETa OT YIJia
najIeHus], yriia IPeJIOMJICHUS OT yTia MaJleHrus CBETOBOTO JIy4a): CAMOCTOSITEIIbHO
coOupaTh YCTaHOBKY, (DHKCHPOBATh pe3yJdbTaThl IOJYYEHHONH 3aBHCHUMOCTHU
¢bu3nYecKkux BETWYMH B BHUAEC TaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO
pe3yibTaTaM HccienoBaHus (MMPU  HAJIWYUA BO3MOXKHOCTH WM TPOBOJIMTH
BUPTYyaJIbHbIE JTA00OpaTOpHBIE PabOTHI);

MPOBOJUTH KOCBEHHBIC M3MEpPEHUS (U3HUCCKUX BEIMYMH  (CPeHaHSSA
CKOPOCTh W YCKOPEHHE Tela MPU PaBHOYCKOPEHHOM JBMIKECHUH, YCKOPCHHE
CBOOOJHOTO TMAaJIEHUs, JKECTKOCTh NMPYXUHBI, KOA(D(DHUIIMEHT TPEHHS CKOJBXKCHUS,
MEXaHMUYeCKas paboTa ® MOINHOCTh, dYacToTa M TEPHOJ  KoJIcOaHMMA
MaTeMaTUYeCKOr0o W  MPYKWHHOTO  MAaSTHHKOB, (DOKYCHOE€  PaCCTOSIHHE
coOuparolei JTUH3bI, PaANOAKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUS;, COOUPaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY, CJIEIYS MPEIJIOKEHHON HHCTPYKIIMH; BEIYUCIIATD
3HAUCHWE BEJIMYMHBI WM aHAJU3UPOBATH TOJYyYCHHBIE PE3YJIbTAaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEpPEHUH (MMPU HAIMYUU BO3MOXKHOCTH WJIH TTPOBOJIUTH
BUPTYyaJbHbIE Ja0OpaTOpHBIE padOTHI);

coboaTh TpaBwiia 0€30MacHOro TpyAa Ipu paboTe C J1abopaTopHBIM
oOopynoBaHueM (IIpy HAJIUYUK BO3MOXKHOCTH WJIM TMPOBOJAUTH BUPTYaJbHBIC
JabopaTtopHbIie padoThI);
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paziuyaTh OCHOBHBIE TMPU3HAKKA HU3YYEHHBIX (PU3MYECKHX MOJEIEH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, IUIAHETapHash MOJElb aToMma,
HYKJIOHHAs MOJIeJIb aTOMHOTO SIAPA;

XapakTepu30BaTh MPUHIMUINBI  JIEUCTBUA  HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIIE CIHIOMETD,
JATYUKH TTOJIOKEHHSI, PACCTOSIHUSA U YCKOPEHUS, PAKETHI, 9X0JIOT, OUKH, ITEPUCKOTI,
doToamnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOI, JO3UMETpP, KaMepa BuibcoHa),
UCIIOJIb3Ysl 3HAHUSA O CBOWCTBaX (U3MYECKUX SBICHUH UM HEOOXOJUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIIbHBIX MPUOOPOB W TEXHOJOTHYECKUX MPOIECCOB MPHU
pelieHnd y4eOHO-TIPAKTUYECKUX 3a/ad; ONTUYECKUE CXEMbI JJIsi TOCTPOCHMUS
M300paKEHUM B TUIOCKOM 3€pKajie U COOMparoiieu JINH3e;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIH30BAHUS (PU3NUECKUX 3HAHUH B
MOBCEHEBHOM JKM3HU JUIsl oOecredeHus O€30MacHOCTH TMpH  OOpalleHHH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXpaHEHUS 370pOBbI W
COOJIIO/ICHUS HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUYECKOTO COJACPNKAHUS B CETH
HNHTepHET, caMOCTOSTENIbHO (OPMYJIMPYSI TOUCKOBBIA 3aMpoC; HAXOAUTh MYTH
OTIpEJICICHHS] JOCTOBEPHOCTH TMOJYYeHHOW MH(OPMAIIMU Ha OCHOBE MMEIOIIUXCS
3HaHUM U3 Kypca QU3UKUA U JTOMOJTHUTEIBHBIX HCTOYHUKOB,

WCIIOJIb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOUYHBIC MAaTEpHUAIIbl, PECYPCHl CETH
NHuTtepHer, BnajgeTh NpveMaMHU KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/laBaTh COOCTBEHHBbIE MHCHMEHHBIE W YCTHBIE COOOIIECHMs, 00001Iast
UH(OPMAITUIO U3 HECKOJIbKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIN
MOHSATUUHBIN anmapar Kypca (GU3uKu, CONMPOBOXKIATh BRICTYIUICHUE MTPE3CHTAlIUEH
COOCTBEHHOT'O COOOIIEHNS, yYUThIBAasE OCOOCHHOCTH ayIMTOPUU CBEPCTHUKOB;

IIPY BBITIOJTHEHUH HCCIEAOBAaHUN (PU3NUYECKUX TPOIECCOB CaMOCTOSATEIHHO
IJIAHUPOBATh COBMECTHYIO NIESITEIBHOCTh B TPYyNIE, CIEAUTH 3a BBIIIOJIHEHHUEM
IaHa JCHCTBHM M KOPPEKTHUPOBATh €ro, aJCKBaTHO OICHUBATH COOCTBEHHBIM
BKJIaJ B  JCATENbHOCTb  T[PYyHIbl;  BBICTPauBaTh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IINIAHUPOBAHHUE

7 kaacc (68 1)
TemaTuueckuii 6,10k, | OCHOBHOE co/lepkanHue OcHoBHBIE BH/ABI 1eSITEIbHOCTH y4alIuxcsi (Ha ypoBHe Y4eOHbIX L[el‘/iCTBl/Iﬁ)l
TeMa
Pa3nen 1. ®u3uka u eé posib B MO3HAHHH OKpY:Kaomero mupa (6 1)
dusuka — Hayka 0 [DPu3nka — Hayka o |BeisaBieHuHe paznuuuii Mexay GU3NYECKUMU U XUMHUYECKUMHU nnpeBpameHusmu (MC —
npupoae HpUpOJE. SIBreHus (XUMMUSA).
(2 9) npupoasl. Ousndeckne |[Pacno3HaBanue U KiTaccuPuKanus GU3NUCCKUX SBIICHHUN: MCXaHUYECKHUX, TEIUIOBBIX,
SIBJICHUS: PJIEKTPUYECKHUX, MArHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, HaGmronenure n onvcanne GU3NISCKUX SIBICHUMN
TEIJIOBBIE,
DIJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3ByKOBBIE
Duznyeckue dusnueckue OrnpeneneHue 1EHbl JeJIeHUs LIKalIbl U3MEpUTEIbHOro npubdopa. Msmepenue JIMHEHHBIX
BeJTMYUHBI BEJIMYMHEL. VI3MepeHne [pasMepoB Tel U MPOMEKYTKOB BPEMEHM C YUYETOM IOTPEIIHOCTEM.
(2 9) dbumzudeckux BenuuuH. M3mepeHne o0bEMaA KUAKOCTU U TBEPIOTO Tena.
dusznueckue npudopsl. M3mepenune TtemnepaTypbl NOpH TOMOIIM JKMJKOCTHOTO TEpMOMETpa M JaTyhKa
[Torpemnocts TEMIIEpaTyphl.
N3MEPECHUN. BreinonHeHue TBOpYECKUX 3aJaHUl II0 IOHCKY CIIOCOOOB M3MEpPEHMUsI HEKOTOPBIX
MexxnyHapoaHas (bu3muecKkux XapakKTepUCTHK, HAIpPUMEP pa3MEPOB MaIbIX OOBEKTOB (BOJIOC, TPOBOJIOKA),
cucTeMa eUHHUIL yIad€HHBIX OOBEKTOB, OOJBIIUX PACCTOSIHUM, MaJIbIX MPOMEXKYTKOB BpPEMEHHU.
OO6cyxaeHue npeajaraéMpix CltocOO0B

! [Ipu pazpaborke paboueil mporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHUHM JOJKHBI OBITH YUTEHBI BO3MOXXHOCTH HCTIOIB30BAHUS DJICKTPOHHBIX
(mnpoBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIONIUXCS YYEOHO-METOIUYECKUMH MaTepuajamMu (MyJIbTUMEIUUHBIE MPOTPAMMBI, SJICKTPOHHBIE
Y4EOHUKHU U 3aJJaYHUKHU, DJIIEKTPOHHBIE OMOINOTEKH, BUPTYalIbHbIE Ja00paTOPUH, UTPOBBIC TIPOTPAMMBI, KOJUIEKIIUU ITU(PPOBBIX 00pa30BaTEIBLHBIX
pecypcoB), peanusyomux ruaakTuaeckue Bo3MokHocTtd MKT, coaepxanmne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIIHLCTBY 00 00pa3oBaHUH.
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EcrecTBeHHO-
Hay4YHbII MeTOo.
MO3HAHUSA

(24)

Kax ¢usuka u npyrue
€CTECTBEHHBIE  HAyKH
U3y4aroT IpUpoOAY.
EcrecTBeHHO-HAay4YHBIN
METO/ IO3HAaHMUS:
HaOIIOIEHHUE,
[MOCTAHOB- Ka HAay4HOI'O
BOIIPOCA, BBIABH)XCHHUE
runoTe3, SKCHEPUMEHT
[0 TIPOBEpPKE THUIIOTE3,
00BbsiCHeHUE
HaO0JIF0JaeMOT0O
SIBJICHUSL. Onucanue
(uzmueckux sBICHUNA C
[MOMOIIBIO MOJIeJIel

BriaBukeHHe TUIIOTE3, OO BSICHSIIONIMX MPOCTHIC SABJICHUS, HATPUMED:

— [I0YEMY OCTaHaBJIMBAETCS JIBUXKYLIEECS MO NOPU3OHTAIbHON HOBEPXHOCTH TEJIO;

— MOYEeMYy B KapKyI0 OTOy B CBETJION OJI€XkK/ 1€ MPOXJIaHEH, YeM B TEMHOM.
[Ipenmoxxenne crioco00B MPOBEPKH THITOTES.
[IpoBeneHue uccieqoBaHus MO MPOBEPKE KAKOW-IMOO THUIOTE3bl, HAIPUMED: 1aIbHOCTh
MoJIETa IapuKa, MyIIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKAa.
[TocTpoenue nmpoctedmnx mozaenei Gu3nuecKux sIBICHUMN (B BUIE PUCYHKOB HIIH CXEM),
HanpuMep NaJeHue IpeaMeTa; IPpSIMOIMHENHOE paclpoCTpaHEHUE CBETa

Paszngea 2. IT

CPBOHAYAJIBHBIC CBECACHHUA 0 CTPOCHUH BELICCTBA (5 ‘-l)

CtpoeHue
BellecTBa

(1w

ATOMEI U MOJICKYJIBI, I/IXH216JHOI[€HI/IG W UHTCPIPETAIUA OIBITOB, CBUACTCIIBCTBYIOIINUX 00 ATOMHO-MOJICKYJIIPHOM
pas3- MCPBI. OHLITLI,CTpOCHI/II/I BCHICCTBA: OIIBIThI C PACTBOPCHHUECM PA3JIMYHBIX BCIICCTB B BOJC.

JOKa3bIBAOIINEC

OneHka pa3MepoB aTOMOB M MOJIEKYJI C HCIOJIb30BaHUEM (oTorpaduii, OIy4eHHBIX Ha

JIUCKPETHOE CTPOEHUEATOMHOM CUJI0BOM MHKpockone (ACM).OnpeneneHnre pa3MepoB MajlblX TeJ

BCIIICCTBa

JIBuKeHnE

M B3auMoJelicTBHE
JyacTHIl BellleCTBa
(249)

JIBr>keHHe 4aCTHIL
BEIIICCTBRA. CBs3b
CKOPOCTH OBWKEHUS
JACTHII C
TEMITEPATYPOIL.
bpoyHOBCKO€E IBHKEHUE.
Jnddyzus.
BzauMoielicTBHE 4acTHll
BEIIIECTBA: MNPUTKESHUE
M OTTAJIKUBaHHUE

HaOmntonenne u 00bsicHeHMe OpPOYHOBCKOI'O JIBM)KEHUS U sIBJICHUS TUPDy3HUH.

[IpoBeneHre 1 OOBSICHEHHE OMBITOB IO HAOIOICHUIO TEIJIOBOTO PACIIIUPEHHUS Ta30B.
[IpoBeneHne U OOBSICHEHHE ONBITOB IO OOHAPYKEHUIO CHJI MOJIEKYJIIPHOTO MPUTSKEHUS U
OTTAIKUBAHUS
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ArperaTHbie
COCTOSIHUSI

BeIeCTBA
(29)

ArperaTHble COCTOSIHUS]
BEIIECTBA: CTPOCHUE
ra3oB, SKUJKOCTEH U
TBEPABIX
(KpUCTAIIITMIECKUX) TEII.
B3anMocBA3b MEXKY)|
CBOMCTBaMM BEILIECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX u 1504
aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM.
Oco0enHocTu
arperaTHbIX
BOJIBI

COCTOSIHUU

Onucanue (¢ UCHOJIB30BAHUEM IMPOCTHIX MOJIENIeil) OCHOBHBIX Pa3JINUMil B CTPOCHHUH Ta30B,
PKUJKOCTEN U TBEPABIX TEJL.

OO0BsicHEHHE MaJION CKUMAEMOCTH KUAKOCTEH U TBEPABIX TeJ, OOJIBIION C)KUMAaeMOCTHU
ra3os.

OOBbsicHeHne coxpaHeHUs! (OPMbI TBEPABIX TENl U TEKYYECTH KUJIKOCTH.

[IpoBeneHNEe OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSHUHM BOJBI YACTHIIBI
HaXOJATCSl B CPEIHEM Jajibllie JIPYT OT Jpyra (IJIOTHOCTh MEHBIIIE), YEM B JKUIKOM.
YCTaHOBIICHUE B3aMMOCBSI3HU MEXKIy OCOOCHHOCTSMHU arperaTHBIX COCTOSSHUH BOIBI U
CyIIECTBOBaHHEM BOAHBIX opraHu3MoB(MC — Guomnorus, reorpadusi)

Paznen 3. [BuskeHue u B3aumoaeiicreue tei (21 1)

MexaHn4yecKoe
NBHIKEHHE
(34)

MexaHudecKoe
nBrkeHne. PaBHOMepHOE
)51 HEpaBHOMEPHOE
nBrxkeHrne. CKopocCTb.
CpenHsis CKOpOCTh IIpH
He- PaBHOMEPHOM|
nBYOKEHUH. Pacuér myTH
1 BpEMEHH JBHXKCHUSI

ccnenoBanne paBHOMEPHOTO JBMXKEHHS U ONPEACICHUE €TONPU3HAKOB.

HaOmnroneHne HepaBHOMEPHOTO JBM)KEHMS U OIpEEsICHUE €ro OTJINYUN OT paBHOMEPHOTO
JBUYKCHUS.

Perrenue 3a1a4 Ha OoNpeneaeHUe IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOI'O IBUKECHUS.
AHanu3 rpa@UKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU

WNuepuus, macca,
INJIOTHOCTH

(4w

SIBnenue WHEPIUU.
3akoH WHEPLIUH.
BzanmMmoneiictBue  Ten
KakK NpUYrHa
N3MEHEHUSI CKOPOCTH
BU>KEHUS TEII.
Macca KakK
HMHEPTHOCTHU

[ImoTHOCTH,  BemIecTBA.
CBS3b  IUIOTHOCTH C

Mepa
TEaa.

OOBbsicHEeHHE U MPOTHO3UPOBAHUE SIBICHUN, 0OO0YCIOBJICHHBIX UHEPILIMEH, HaIpUMep: 4TO
MPOHCXOJUT MPU TOPMOKEHUH UIIM PE3KOM MaHEBpPE aBTOMOOUJISI, IIOUEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTh JIBUKECHUE HAa BEJIOCUIIEIE UJIM CAMOKATE U T. 1.

[IpoBeneHrE U aHAIU3 OMBITOB, JEMOHCTPUPYIOIIMX U3MEHEHHE CKOPOCTH JIBM)KEHHUS Tela
B pe3yJibTaTe AEUCTBUS HA HETO JAPYIUX TEIL.

Pemnienue 3aay Ha onpeAeeHUe MaccChl Tena, ero o0b€Ma U IUIOTHOCTH.

[IpoBeneHre U aHaIU3 OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb H3MEHEHUsS CKOPOCTH
TeJla OT €ro MacChl INPH B3aUMOACHCTBUU Tell. M3mepeHne Macchl Tena pa3jIndHBIMU
criocobamu. OnpeneneHne IWIOTHOCTH Tejla B pe3yJIbTaTe U3MEPEHHs €r0 Macchl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHUALE  00BEMa

BEIIECTBA
Cuiia. Buabl cua Cuna Kak |[[I3yueHue B3aUMOJEHCTBUSA KaK MPUUYMHBI HM3MEHEHHS CKOPOCTH Tella WU €ero
(14 9) XapaKTepUCTUKA nedopmarm.

B3aHMMOIEHCTBUS  TeEl.
Cuna  ynpyroctu u
3akoH ['yka. I3mepenue
CHJIbI C IOMOIIBIO
nuHaMoMmeTpa. SBieHue
TSTOTEHUS u cuia
TsokecTr. Crita TSHKECTH
Ha JpYrux IUIaHeTax.

Bec Tena.
HeBecoMoCTb.
CroxeHue cuI,
HaIpaBJIICHHBIX o
OJIHOM MPSIMOU.
PaBHOmelicTByOIIIas
cuin. Cuna  TpeHHS.

TpeHnue ckoybxeHUsT U
TpeHue 1okos. Tpenue B
MPUPOJIE U TEXHUKE

OnucaHue peanbHbIX CUTyallUd B3aMMOJEHCTBUSA TEJI C IOMOILIbIO MOJENEH, B KOTOPBIX
BBOJMTCS MOHATHE M H300paxkeHue cwibl. M3ydenwe cuibl yrnpyroctu. HccienoBanue
3aBUCUMOCTH CHJIBI YIIPYT'OCTH OT yJJIMHEHUS] PE3MHOBOTO LIHYpa WU MPYKUHBI

(c moctpoenuem rpaduka).

AHaIIN3 MPaKTUYECKUX CHUTYaIli, B KOTOPBHIX MPOSBISACTCS ACUCTBHUE CHIIBI YIIPYTOCTH
(ynpyrocts Msiua, KpOCCOBOK, BETOK I€pEBaA U JIp.).

AHaJIN3 CUTyaluHWid, CBSI3aHHBIX C SIBJIEHHUEM TATOTeHHUs. OOBSICHEHHE OpOUTAIBHOIO
JBU)KEHUS IUIAHET C HUCIIOJIb30BAHUEM SBJIEHUSI TATrOTeHUs W 3akoHa uHepuuu (MC —
actpoHoMusi). M3mepeHue Beca Tejla C NOMOLIbI0 JUHaAMoMeTpa. OOOCHOBaHHE 3TOIO
croco0a u3MepeHus.

AHaIIM3 U1 MOJCIUPOBAHUE SIBJICHUS HEBECOMOCTH. DKCHEPHUMEHTAIBHOE IIOJIydeHUE
MpaBWJIa CIIOKEHUSI CHJI, HAIPABICHHBIX BJOJb OJHOW mpsiMoil. OmpenesieHHe BETUYHHBI
PaBHOAEHUCTBYIOIIEN CUIL.

M3ydeHne CHITbI TPEHUST CKOJBKEHUS U CUITBI TPEHHUST TTOKOSI.

MccnenoBanre 3aBUCUMOCTM CHJIBI TPEHHMsI OT Beca Tejla U CBOICTB
MOBEPXHOCTEM.

AHaJIN3 NPaKTUYECKUX CUTyallMd, B KOTOPBIX MPOSIBISETCS IEHUCTBUE CHUJIbI TPEHMUS,
HCTIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS U YBEINUYeHHUs (KaTaHWe Ha JIbDKaX, KOHbKaXx,
TOPMOYKEHHE aBTOMOOMJISI, UCTIOJIL30BaHHE TTOAIITUITHUKOB, TNTABAHUE BOJHBIX )KUBOTHBIX
u ap.) (MC — OGuonorusi).

Pemrenne 3ama4 ¢ MCIONB30BaHUEM (OPMYJIT U pacd€Ta CHIIBI TSKECTH, CHIIBI YIIPYTOCTH,
CHUTHI TPEHHUS

TPYIIHUXCS
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Paznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3os (21 1)

JlaByieHue. JlaBneHue. CriocoObl [AHanu3 U OOBSCHEHHE OIBITOB M IMPAKTUYSCKUX CHUTYAIlHH, B KOTOPBIX MHPOSIBIISICTCS
Ilepenaya YMEHBILICHUS U |CHUJIa JaBJICHUS.
naBJIeHUs yBeNIM4eHHs1 JaBiieHusl. |(OOOCHOBaHME CIOCOOOB YMEHBIICHMS U yBEJIWYCHUs AaBJieHUA. V3yueHune 3aBHCHMOCTH
TBEpPABIMU  Tejamu, |/laBiieHue rasa. |gaBJeHUs rasa or oobéma M Temreparypsl. M3ydeHne ocoOEHHOCTEH mepemadn AaBICHUS
KUIKOCTAMM U [3aBUCHMOCTb JaBJEHUS [TBEPIBIMH TeJlaMH, O>KUAKOCTIMH U raszamu. OOOCHOBaHHME pPE3YyJIbTaTOB  OIBITOB
rasamu raza or o0béMa U |0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM, KUJIKOM
(3 u) temriepatypsl. [lepenada |1 ra3000pa3HOM COCTOSIHUSIX.
JTaBJICHUS TBEPIBIMU |IKCIIEPUMEHTAIIbHOE JIoKa3aTelbcTBO 3akoHa Ilackans. Pemenuwe 3amay Ha pacuér
TeJIaMU, XUJKOCTSMHU M |[1aBJIEHUsS TBEPAOIO Teja
razamu. 3akoH Ilackains.
[IueBmaTHueckue
MallluHbI
/laB1eHue 3aBCUMOCTh VccrnenoBanne 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT TIIYOMHBI HOTPY>KEHUSI U TUIOTHOCTH
YKHIKOCTH TaBJICHUS KUJIKOCTH JKAIKOCTH.
(54) oT Ty OUHBI HaGmronenue n 00bICHEHUE THIPOCTAaTUYECKOTO TMapaJoKcaHa oCHOBE 3akoHa [lackans.
[OTPYKEHMUS.
['mapocraTudyeckuin
rmapajgokc.
CooOmaromuecs 3yuyeHune cooOmarommxcs cocya0B.
COCYIBbI. Pernrenue 3a1au Ha pacy€r AaBieHUs KUAKOCTH. OOBsSCHEHHWE MNpPUHIUNA JASUCTBUS
['napaBnuyeckue rUpaBINYECKOro Ipecca.
MEXAHU3MBI AHaM3 U OOBSICHEHUE MPAKTUUYECKUX CUTyalluld, JEMOHCTPUPYIOIINX NPOSIBICHUE JaBICHUS
PKUJIKOCTH M 3akoHa [lackansi, Hampumep IMpoIEecCOB B OpraHU3Me IpU TITyOOKOBOJHOM
HbIpsiHuU (MC — Ouomorus)
ATMOC(epHoe ATMochepa 3eMiu U [DKCHepUMEHTaJbHOE OOHapyXeHHe aTMOC(hEpHOro MaBieHHUs. AHAIU3 M OOBSICHEHHE
aBjieHUe aTMocdepHoe OINBITOB Y MPAKTUUECKUX CUTyallUH, CBSI3aHHBIX C IEUCTBUEM aTMOC(EPHOT0 JaBJICHUS.
(64) TaBJICHUE. [Ipuuunel |(OOBSICHEHUE CyIIEeCTBOBaHUSA aTrMocdepbl Ha 3emile M HEKOTOPBIX IJIaHeTaX WIu e€
CyLIECTBOBaHUSA OTCYTCTBUS Ha Apyrux rianetax u Jlyne(MC — reorpadus, acTpoHOMHUSI).
BO3AYIIHOW 0007104uku |[OO0BsICHEHHE W3MEHEHUsS IJIOTHOCTH aTMOoc(epsl C BBICOTONHM 3aBUCUMOCTH aTMOC(EPHOTo
3emiu. OmnpIT |1aBJIEHUS OT BHICOTHI.
Toppuuein. Pemiennie 3amay Ha  pacuér aTtMmocdepHoro  naBieHus. M3yueHue — ycTpoiicTBa
3mepenue OapomeTpa-aHepouaa
aTMOC(hEpPHOTO
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TaBJICHU.

3aBUCHUMOCTh
aTMOC(EpHOr0  JaBJICHUS
OT BBICOTBI
Hal  ypPOBHEM  MOpS.

[TpuGops! 1151 U3MEpPEHUS
ATMOC(EPHOTO JaBICHUS

JlelicTBHEe KHAKOCTH

JlelicTBHE JKUOKOCTU U

:‘)KCHepI/IMeHTaJ'ILHOG O6HapY)KeHI/IC HeﬁCTBHH KHNIKOCTH M TIa3a Ha HOFI)Y)KéHHOC B HHX

171 rasa Ha [Fa3a Ha IOIPY>KEHHOE B [TEIIO.
MOrpy:KEHHOEe B HHUX HUX Teso. |OnpeneneHrue BBITAIKUBAKOLIEH CUIIbL, ICUCTBYIOIIEN HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.
TEJ10 BriTankuBaronias [IpoBeneHue 51 o0cyxaeHue ONBITOB, JIEMOHCTPHUPYIOLIAX 3aBUCUMOCTbD
(7 9) (apxumenoBa)cusa. BBITAJIKMBAIOIICH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00bEMa NOTPY>KEHHOU B
3akoH Apxumena. pKUIKOCTb YaCTH T€JIa U OT TUNIOTHOCTH KUIAKOCTH.
[1naBanue ten. |MccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJI€ OT 00BbEMa MOTpyKEHHOM B KUJIKOCTh YacTH
Bo3nyxomniaBanue Tea.
Pemenue 3agay Ha NpUMEHEHUE 3aKOHAa APXUMEIa U YCIIOBUS IIaBAHUS TE.
KoHcTpynpoBaHne apeoMeTpa MM KOHCTPYMPOBAaHME JIOAKM U  ONpelelieHHe €€
rpy30H0AbEMHOCTHU
Pa3nen 5. Padora u MomHocTh. DHeprus (12 4)
Padora u momHoCcTh (Mexanudeckass paboTa.IKCIEepUMEHTAIBHOE OIpe/IeICHUEe MEXaHHMYEeCKOW padOThl CHIIBI TSXKECTH MpPHU MaJCHUU
(39) MouHoCTh TEla W CWIbl TPEHUSI IPU PABHOMEPHOM IIEPEMEIIECHUH Tela IO TOPU3OHTAIBHOMU
[IOBEPXHOCTH.
Pacuét MOIIHOCTH, pa3BMBaeMOl MpU MOABEME IO JECTHUIIE. PemeHue 3amay Ha pacyer
MEXaHUYECKON pabOThl M MOITHOCTH
IIpocThie Mmexanu3mepl ([IpocTbie  MexaHu3MBIL: |ONpeaesieHue BBIMTPHINIA B CHIIE MPOCTBIX MEXAaHWU3MOB HaIPUMEPE pblYara, HOABHUKHOTO

(59

pbIyar, OJIOK, HaKJIOHHAS
MJIOCKOCTb. [TpaBuio

1 HCIIOIBU>KHOI'O 6J'IOKOB,H2[KJ'IOHHOI>1 IIITOCKOCTH.

HccnenoBanue ycioBUsi paBHOBecHs pbluara. OOHapy)KeHHE CBOMCTB HPOCTHIX

paBHOBECHUS pbluara. [MexaHM3MOB B Pa3JIMYHBIX HHCTPYMEHTAaX U NPUCTOCOOICHUSX, UCTIOIb3yEMBIX B OBITY
[Ipumenenne mipaBuUiia M TEXHUKE, a TaKXKe B KUBbIX opraHuzMax (MC — O6uonorus). DKCiepuMeHTaJIbHOE
paBHOBECHUs] pblUyara K |JOKa3aTeJIbCTBO PABEHCTBA pa0bOT MPHU NPUMEHEHUHU MPOCTHIX MEXaHU3MOB.

OJIOKY. «3omoroe |Onpenenenue KI1/[ HakIIOHHON MJIOCKOCTH.

IIPaBUIIO» MexaHMKU. [PemeHue 3a7a4 Ha TpUMEHEHNE NIpaBuila paBHOBecHUs ppruara uHa pacuér K1/

KITJQ HPOCTBIX

mexaHnu3mMoB. IIpocteie
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MEXaHU3Mbl B OBITY H
TexHuke. Prlyaru B teie
yeJI0BEKA

Mexanuueckas
HHeprus (4 1)

KuneTnueckas u
NOTCHIINAIbHAS

bHeprus. [IpeBpaienue
OJHOT'O BUJA
MEXaHUYECKOH YHEPruu
B JIpYTOii. 3akoH
COXpaHECHMUSI u

M3MCHCHUA OHCPIrunu B
MCXaHHKC

DKCIIEpUMEHTAJIbHOE ONPEAESICHUE U3MEHEHHUSI KMHETUYECKON M MOTEHIMAIIBHOW SHEPIUU
TeJla IPU €ro CKaThIBAHUM MO HAKIIOHHOHW TIOCKOCTH.

DOpMyJIMPOBAHNE HAa OCHOBE MCCJIEOBAHUS 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPIUMU.
OOcyXKIeHre TpaHUuIl TPUMEHUMOCTH 3aKOHA COXPAaHCHUS YHEPTUH.

Pemienue 3aga4y ¢ MCNIOJIBb30BAHUEM 3aKOHA COXPAHEHUSI DHEPIrUU

Pe3epBHoe Bpems (3 )
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8 kaacc (68 u)

TemaTHUyeCcKHii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/ABI 1eSITEIbHOCTH yYalIUuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

(7 1)

CTPOEHUSI BEILIECTBA.
Macca 1 pa3Mepbl aTOMOB
u  moJiekyJ.  OTmbITHI,
[1OJITBEPKAA0IIME
OCHOBHBIC

[MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPHHU.
Monaenu TBEPAOTO,|
PKUJIKOTO M Ta3000pa3HOTO
COCTOSIHUI BEIIECTBA.
Kpucrannunueckue u
amop(dHbIe TBEPABIE TENA.
OOBsICHEHHE  CBOMCTB
ra3oB, JKHJIKOCTEH WU
TBEPABIX TEJI HA OCHOBE
[MOJIOKEHU I

MOJIEKYJISIPHO-
KUHETUYECKOU TEOpHH.
CMmauuBadue u

KalWJUISIPHBIE SIBICHUS.
TemioBoe pacmmpeHue M
c)KaTHe

TeMbI
Paznen 6. TemioBble siBjenus (28 1)

CTpoeHue OCHOBHBIC TTOJIO)KEHHsT  |HaOlroieHue W MHTEpIIpETallds OIBITOB, CBHJICTEIBCTBYIOINX 00 aTOMHO-MOJIEKYJIIPHOM

U CBOICTBA MOJICKYJISIPHO- CTPOSHHH BEIECTBA: OMBITHI C PACTBOPSHUEM PA3JINYHBIX BEIIECTB B BOJIC.

BelllecTBA KUHECTUICCKOU TeopunPerenne 3a1a4 M0 OICHUBAHHUIO KOJWYECTBA aTOMOB WM MOJICKYJI B €IUHHIE 00BEMa

BEILIECTBA.
AHaJIM3 TEKCcTa JPEBHUX aTOMHUCTOB (Hampumep, ¢GparmeHta nosmel Jlykpermus «O
[IPUPOJIC BEIIEH») C U3IIOKEHUEM OOOCHOBAaHMU aTOMHOW THITOTE3bI (CMBICIOBOE UTEHHUE).
OneHka yOeIUTeIbHOCTH 3TUX 0OOCHOBaHUH.

OOBbsicHeHHe OPOYHOBCKOTO JIBMKEHHS, SIBICHUS AUPPy3Un 1 pa3Indnii MKy HUIMH Ha
OCHOBE I0JIOKEHUIN MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHUSI BEIIECTBA.
OOBbsiCHEHHE OCHOBHBIX PA3JIMYUA B CTPOCHUHU Ta30B, XUJIKOCTEH M TBEPABIX TEd C
MCTIOJIb30BAHUEM IIOJIOKEHUIN MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU CTPOEHHSI BEIIECTBA.
[IpoBeieHrE€ OMBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAapEH-HOM COIM WIIM caxapa.
[IpoBeieHe W OOBSICHEHHWE ONBITOB, JIEMOHCTPUPYIOUIMX KANWUIAPHbIE SIBICHUS U
SIBJICHUE CMauylBaHU.

OOBsicCHEHHE POIY KaIWJUIAPHBIX SBJISHUHN JIJIsI TOCTYIUUICHUS BOJIbI B OPTaHU3M PacTeHUMN
(MC — 6uomnorus).

HaGmronenne, mnpoBeAeHHE U OOBICHECHUE
pacIIMpeHus ra3oB, )KUAKOCTEN M TBEPABIX TEII.
OOpscHeHne coxpaHeHUsi oOb€Ma TBEPABIX TeJ, TEKYYECTH >XUIAKOCTH (B TOM YHCIE,
Pa3HULBI B TEKYYECTH 15 PAa3HBIX)KUJIKOCTEN ), JaBJICHHUS rasa.

[IpoBeieHHE ONBITOB, AEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh JaBJICHUS BO3AyXa OT €ro o0béMa
11 HAarpEeBaHUsSl WJIM OXJIAXKJCHHS, U MX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
y4eHMs. AHAJIU3 NPaKTUYECKUX CUTYaIui, CBA3AaHHBIX CO CBOMCTBAMU ra3oB, >KHUIKOCTEH
U TBEPABIX TEI

OIIBITOB  IIO Ha6JHO)IeHI/IIO TCIIJIOBOT'O
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TeruioBbie Npouecchl
(21 g)

Temneparypa. CBs3b
TEeMIIEpaTypPhl co
CKOPOCTBIO TEIJIOBOT'O
JIBYOKCHUS YaCTHII,
BayTtpenHsist  sHeprusl.
CnocoOnl M3MCHEHUS
BHYTPCHHEH SHEPTHUM:
Teruioneperaua "
COBEPIIICHHE paboTHI.
Buner  Tenmonepenauu:
TEIJIONPOBOTHOCTD,
KOHBEKIIUS, U3JTyUCHUE.
KonudgecTBO

TCIJIOTHI. Y ICIIbHAs
TEIMIIOEMKOCTD
BEII[CCTBA.

TenmooOMmeH u
TEIJIOBOE

paBHOBECHE.

YpaBHEHHE

TSIJIOBOI'O OajlaHca.

I 1aBneHNE 171
OTBEpJIEBaHUE
KPUCTAIUTAYSCKUAX
BCILICCTB. VY nenpHas
TEerioTa IJIaBJICHUS.
[lapooOpa3oBanue

)41 KOHJICHCAIHSI.
Hcmapenne. Kunenwue.
Y nenbHas TeILIoTa
nmapooOpa3oBaHUsl.
3aBHCHMOCTD
TeMIIepaTypbl KUIICHUS OT

aTMoc(epHOro

OO0oCcHOBaHNE TIPABWII U3MEPEHUS TEMITEpPaTyphI.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS M IIKal TeMIepaTyphl.

HaGmionenne u OOBSCHEHHE OIBITOB, JAEMOHCTPUPYIOIIMX HW3MEHEHHE BHYTPEHHEH
SHEPryH Tejla B pe3yibTaTe TeIuionepeaauyu u paboThl BHEIIHUX CHII.

HaGmionenne ©  OOBSICHEHHE ONBITOB, OOCYXXJIEHHE MPAKTHYECKUX CHUTYaIui,
TIEMOHCTPUPYIOIIUX Pa3IMYHbIE BUJIBI TEIUIONIEPEAAauN: TEILIONPOBOIHOCTh, KOHBEKIIHIO,
M3JIydeHUE.

ccrenoBanue sIBICHUS TETUIOOOMEHA MTPY CMEIIMBAHUN XOJIOAHOM U TOpsTYEi BOJBI.
HaOnrofeHre ycTaHOBICHHS TETUIOBOTO PABHOBECUS MEXKTY TOPSYCH M XOJIOTHON BOJOM.
Onpenenenue (M3MEpPEHNE) KOJIUUECTBA TEILIOTHI, OJIyYEHHOT'O BOJOM IIPU TEINIOOOMEHE C
HarpeThIM METAJUTMYECKUM LHUIUHAPOM.

Ornpenenenue (M3MEpeHNE) yIAeIbHON TEIUIOEMKOCTH BellecTBa. Pemenue 3aga4, cBA3aHHbBIX
C BBIYHMCIICHUEM KOJUYECTBA TEIUIOTHI U TEIIOEMKOCTH NP TEIUIOOOMEHE.

AHaIIN3 CHUTyallMid TPAaKTHYECKOTO MCHOJIb30BAaHUS TEIUIOBBIX CBOWCTB BEIIECTB U
MaTepHaJIoOB, HarpuMep B LEJISIX SHEpProcOepeKCHUS: TETIJIOU30JISILIHS,
PHEprocOeperaronme Kpeliy, TePMOAKKyMYJISITOPEL U T. 1.

HaOmroienue siBJICHUM UcrapeHus U KoHAeHcauuu. VMcciaenoBanue npoiecca ucnapeHust
pa3sIUYHBIX XUIKOcTeld. OOBsICHEHUE SIBICHWH WCIIApeHUsT M KOHJICHCAIlMU Ha OCHOBE
AQTOMHO-MOJIEKYJIIPHOT'O YUEHHUSI.

HaOmronenre n 0OBSICHEHHE TMPOIEecca KUIEHUS, B TOM YHCIIE 3aBUCHUMOCTH TEMIIEpaTyphl
KUIIEHUS OT J1aBJICHUS.

Onpenenenue (MU3MepeHUE) OTHOCHUTEIBHOW BIAXXHOCTU Bo3nayxa. HaOmroneHuwe mporecca
[JIABJICHUS] KPUCTAJUIMUECKOTO BEIIECTBA, HAIIPUMED JIbJa.

CpaBHEHHE TIPOIIECCOB IUIABIICHHUS KPUCTAJUIMYECKUX TeI MW pa3MsTdeHus TIpH
HarpeBaHUU aMOP(HBIX Tel.

Omnpenenenre (M3MEpPEeHUE) YICIBHOW TEIUIOTHI TUIaBieHUs Jbaa. OOBSICHEHUE SBICHUI
[JIABJICHUSI M KPUCTAJDTU3AIIUN Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUSHHS.

Permrenne 3a/1a4, CBS3aHHBIX C BBIYHUCICHHUEM KOJIWYECTBA TEIUIO- ThI B IIpOIeccax
TeIJIoNepe/Iauu MpH IJIABJICHUH U KPUCTAJIIN3aUH, UCHAPEHUH U KOHJIEHCAIlUH.
AHaJIN3 CUTyalUi MPaKTUYECKOr0 IPUMEHEHUS SIBJICHUN TUIaBJICHUS U KpUCTAJIU3AI1H,
HaIIpUMep, IMOJIy4YeHHE CBEPXUYHUCTBIX MaTePHAJIOB, COJIeBas TPEJIKa U JIp.

AHanu3 paboThl U O0BSICHEHUE NMPHUHIUIIA JEHCTBHUS TEIIJIOBOTO IBUTATEIA.

Brraucienne KOJIMYEeCTBa TEIUIOTHI, BBIACISIONIETOCS MPU CTOPAHUN PA3INYHBIX BHIOB

torutuBa, U KI1J] neuraress.

40




naBiaeHUsA.  BiakxHOCTh
BO3/1yXa.

DHeprus TOIJIUBA.
Y nenpHas TEIJI0Ta
CropaHus.

[IpuHIUTIBI paboThI
TEIUIOBBIX  JIBUTATEJICH.
KII/, TEILIOBOI'O
JTBUTATEIIS.

TernoBble IBUTATENH U
3alMTa  OKpY >KaroLeu
Cpelibl.

3aKOH COXpaHEHUs1 |
MpeBpaICHUsI YHEPTUU B
MEXaHUYSCKHUX u
TEIJIOBBIX ITPOILIECCaX

OOcyX/IeHHe SKOJOIMYECKUX IIOCJIEACTBUN HCIIOJIb30BAHUS JIBUTAaTellel BHYTPEHHEro
CrOpaHusi, TENJIOBBIX U TUApo3dIeKTpocTaHui (MC — sKosorus, Xumusi)

Paszgea 7. Diekr

pUYecKHe U MATHUTHBIE siBJeHus (37 1)

DJIeKTpHYeCKHe
3apsabl.
3apsizkeHHbIE TeJia
U

B3anMMO/JelicTBHE

(7 1)

150.¢

Onexrpuszanus ten. /Isa
pona 3JIEKTPUYECKHUX
3apsizlOB.
BianMoencTBre
3apsDKEHHBIX TEJl. 3aKOH
Kyiona.
DIEKTPUUECKOE T0JIE.

[ TpunHIIAT
CyHepno3uiuu
DJIEKTPUYECKUX

MOJICH. Hocurenu
DJIEKTPUYECKUX
3apsiZIOB.
DneMeHTapHbII
PIICKTPUYECKUN

3apsia.

Crtpoenue aTtoma.

HaOmntonenre 1 NpoBEJEHUE OIBITOB MO JJIEKTPU3ALMHU TEJ MPU CONPUKOCHOBEHUH U
WHIYKIECH.

HaOntonenne u 0ObsICHEHHE B3aUMOJIECHCTBHS OJJHOMMEHHO M PAa3sHOMMEHHO 3apsHKEHHBIX
TEl.

OOBbsicHeHHEe MpUHLMIIA AeHCTBUA y1eKTpockona. OObICHEHUE SIBICHUU 3JIEKTpU3AIUU
[pY CONPUKOCHOBEHUHN TE€JI M HHAYKIMEH C HCIIOJb30BAaHUEM 3HAHUNW O HOCUTEIAX
PJIEKTPUYECKHUX 3apsi/IOB B BEIIECTBE.

PacriosHaBaHue U 0ObsICHEHUE SIBIICHUHN AJIEKTPU3AllMU B MO- BCEIHEBHOM KU3HHU.
HaOntonenne #  OOBSICHEHHME  ONBITOB, WUIIOCTPUPYIOIIMX  3aKOH COXpaHEHUs
PIIEKTPUYECKOTO 3apsaa.

Haburo1eHre onbITOB 10 MOJIECIMPOBAHUIO CUJIOBBIX JIMHUI 3JIEKTPUYECKOTO IMOJIS.
VccnenoBanue OeUCTBUS AIEKTPUYECKOTO MOJISI HA MPOBOAHUKU U AUIJIEKTPUKU
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[IpoBoaHMKHM u

JIUDJICKTPUKU. 3aKOH
COXpaHEHMUS
DIJIEKTPUYECKOTO
3apsiia
IlocTOAHHBIN DIIEKTPUUECKUI TOK. [HaOmro/ieHne pa3IuuHbIX BHJAOB JCHCTBHS SJIEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
DJIEKTPUUYECKUM TOK  [YCJIIOBUS CyLIECTBOBAHUS [BUIOB JICHCTBUS B ITIOBCEIHEBHOM )KU3HU.
(20 v) DIICKTPUYECKOrO  ToKa. (COOpKa M MCHBITAHUE DJICKTPUYSCKOU IS MOCTOSHHOTO TOKA.
HMcrounuku I3MepeHre cuiibl TOKa aMIIEPMETPOM.
[MOCTOSIHHOTO ToKa. [MI3MepeHre 3JIeKTPUYECKOTO HampsHKeHUsT BOJbTMETpoM. lIpoBenenue u oOBSICHEHHE
JlelicTBus ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb JIEKTPUYECKOTO COMPOTUBIICHUS IPOBOJHUKA
PJIEKTPUYECKOTO TOKa |0T €ro AJIWHBI, IJI0IIA/IU ITIOTIEPEYHOT0 CEYEHHUs U MaTepHaia.
(TersioBOE, XUMHUYECKoe, [MccienoBanue  3aBUCHMMOCTH  CHJIBI  TOKAa, IPOTEKAIOIIEro 4Yepe3 pPe3ucTop, OT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS

JJICKTPUUECKUN TOK B
PKUJIKOCTSIX Y ra3zax.

JJIEKTpUYEeCKasi IICIlb.
Cuna TOKA.
DIIEKTPUIECKOE
HaIpsHDKEHUE.
ConpotusiieHue
[MPOBOJHUKA. Y JEIBHOE
COIIPOTUBIICHUE
BemecTa. 3akoH Oma
1T ydJacTka  IIeMu.
[TocnenoBarenbHOE

151 napajiesIbHOe
COeMHEHNE
MMPOBOTHUKOB.

Pabora ©  MOIIHOCTH
PIIEKTPUYECKOTO  TOKA.
3akon Jlxoyns—JleHua.
DJIEKTPOIPOBOIKA u
oTpeduTenu

Ha PEe3UCTOpE.

[IpoBepka npaBuiia CIOKEHUsI HAIIPSHKEHUM IIPU TIOCIEA0BATEIIBHOM COSIUHEHNUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuna i CUJIbl TOKA NPU NapaJuIEIbHOM COE€IWHEHUU PE3UCTOPOB.

AHanv3 CUTyalluil MOCJIEAOBATEILHOTO W MNapaUIEIbHOTO COEIMHEHUS MPOBOJHHUKOB B
JTOMAIIIHUX JJIEKTPUYECKUX CETAX.

Pemienue 3amau ¢ ucronb3oBaHueM 3akoHa Oma u GopMysl pacué€ra IIEKTPUUECKOTO
CONPOTHUBJICHUS TIPU MOCJIEAOBATEIBHOM M MapajuIeIbHOM COCIUHEHUU MPOBOIHUKOB.
Onpenenenre padOTHI SIEKTPUUECKOTO TOKA, MPOTEKAIOIIETo Yepe3 PEe3ucTop.
Omnpenenenre MONTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIECISEMONWHA PE3UCTOPE.
MccnenoBanve 3aBUCHUMOCTH CUJIbI TOKA 4Yepe3 JIAMIIOYKY OT HAIPSKEHUS HA HEU.
Onpenenenue KIIJ] narpeBarensi.

VccrnenoBanue mpeoOpa3oBaHus SHEPTUH TPH MOTBEME T'Py3adJICKTPOIBUTATEIIEM.
OOBsiICHEeHHEe yCTpONCTBA W TMPUHIMNA JEHCTBUS JIOMAIIHUX JJIEKTPOHArPEeBaTEIbHBIX
MprOOpPOB.

OOBsiICHEeHHE TPUYUH KOPOTKOTO 3aMBIKaHUS W TNPUHIMIIA JEHCTBUS  IJIABKHUX
npegoXpaHuTeNe.

Pemenne 3amad ¢ ucnodb3oBaHWeM  3akoHa  JIxoyns—Jlenma.  HaOGmronenwue

BO3HUKHOBCHMUS DJICKTPUICCKOI'O TOKA B ) KUJIKOCTHU
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PIIEKTPUYECKON YHEPTUU
B OBITY.
KopoTtkoe 3ambikaHue

MaraurHblie
ABJICHUSA
(64)

IlocTOossTHHBIE  MarHHUTHL.
BzaumoeiicTBue
NOCTOSIHHBIX  MarHuTOB.
MarauTHoe mnoJe.
MarauTHoOe 110JIe 3eMIU H
ero 3HA4YCHHUEC IS KU3HU
Ha 3emiie. OnepIT
Opcrena. MarunuTHOE
moJie AJIEKTPHUUECKOTrO
TOKA. [Ipumenenue
SJICKTPOMAarH1uTOB B
TEXHHKE.

JleiicTBue MarHUTHOI'Q
MOJIsi HAa TMPOBOJHHUK C
TOKOM.
DJIEKTPOJBUTATENH
MOCTOSIHHOT'O
lcrioap30BaHue
SJIEKTPOJBUTATEIICH B
TEXHUUYECKUX YCTPOMCTBaX
1 HAa TPAHCIOPTE

TOKa.

lccneqoBanne MarHUTHOI'O B3aHMMOJICHMCTBHUS ITOCTOSHHBIX MATHUTOB.

3yyeHre MAarHUTHOTO TIOJS TIIOCTOSIHHBIX MArHUTOB TIPH WX OOBEAWHCHUH U
pa3aeeHUH.

[IpoBeneHrE OMBITOB MO BU3YyaJIM3allMU MOJIS MOCTOSIHHBIX MArHUTOB.
3yuenue SIBJICHU S HaMarHAYHWBaHU BEIIIECTBA. HccnenoBanue
PJIEKTPUYECKOTO TOKAa HA MAarHUTHYO CTPEJIKY.

[IpoBeneHre ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CWJIbl M Ha- MIPABJICHUS TOKA B KAaTYIIKE.

AHanu3 CHUTyalldii TIPaKTUYECKOTO TIPUMEHEHHUS DJJICKTPOMAarHuTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, MPOMBIIIJIEHHOCTH, METUIIUHE).

M3ydyeHue AEWCTBUS MArHUTHOIO MOJISI HA NPOBOJHHUK C TOKOM. M3ydeHHWe NerCTBUS
JIEKTPOJABUTATEIS.

MN3mepenne KIIJ[ »aekrtpoaBurarenbHoil ycTaHOBKHU. Pacno3HaBanHwe HW — aHAIU3
pa3IMYHbIX MPUMEHEHUHN >3JIEKTpOABUTraTeleil (TpaHCIopT, OBITOBBIE YCTPOUCTBA U JIp.)

NEeNCTBUSA

JIeKTPOMAarHUTHAast
WHIYKI U
(44)

OnbITHI dapanes.
SIBIIEHME BNIEKTPOMArHUTHOU
vHtykumu. [ Ipasuio Jlenna.
DJIEeKTpOreHepaTop.
CriocoObI MOJTyYeHUS
PIIEKTPUYECKOMN DHEPTUH.
JJISKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHHUKAX YHEPIrUuu

ONEITHI 11O HUCCIICO0OBAaHUIO SBJICHUSA 3J'ICKTpOMElFHPITHOI>i WHAYKIOHWHU: UCCIICIOBAHUC
M3MEHEHUN 3HAUCHUS U HaIpaBJICHUA MHAYKIIHOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)
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9 kaacc (68 u)

Tena NMpU HEPAaBHOMEPHOM
JIBHOKCHUM.

Y CKOpEeHHe.
PaBHOyCKOpEeHHOE
[IPSIMOJIMHEWHOE
IBYDKEHUE. CBoOOIHOE
[ajcHue.

OnmnprTel ['anuies.
PaBHOMEpHOE NBUKEHUE
o okpyxHoctHu. [lepron
1 yacTOTa OOpaIleHUs.
JIuHeliHast w  yrjoBas
CKOPOCTH.
LleHTpOocTpEMUTEIIBHOE
YCKOpEeHHe

TemaTnueckuii 0,0k, | OCHOBHOe colep:KaHHe OcHOBHBIE BU/bI 1eSITEIHLHOCTH YUAIIUXCsl (HA YPOBHE Y4eOHBIX el CcTBHIl)
TeMa
Pa3nen 8. Mexannueckue siBjeHus (40 4)

MexaHu4ecKoe MexaHn4yeckoe AHaJIM3 U 00CYXKJICHUE PA3IUYHBIX MPUMEPOB MEXAHUUYECKOTO JIBUKCHUSI.

[IBHKEHU e TIBI>KEHUE. OOcyxaeHue TpaHull MPUMEHUMOCTH MOJIENIH «MaTepHalibHas TOUKa.

U CII0CO0BI ero MartepuanbHas TOYKa. Onucanre MEXaHWYEeCKOro JBMXKEHUSI pa3IMYHbIMU criocoOamu (ypaBHEHHE, Taliuua,

ONMUCAHUA Cucrema orcuérajrpaduk). AHAIIN3 >KU3HCHHBIX CHTYallMH, B KOTOPBIX IPOSIBISCTCS OTHOCUTECIBHOCTH

(10 u) OTHOCUTEIBHOCTH MEXaHUYECKOTO JIBMXKCHUS.
MEXaHUYECKOT0 Habmronenre MexaHW4ecKOro JBH)KEHUS Tella OTHOCUTENBHO Pa3HbIX Tel OTCUETA.
JIBVDKECHUS. CpaBHeHHe TTyTel U TPACKTOPUM IBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCHUTEIBHO Pa3HBIX
PaBHOMEpHOE Ten orcuéra. AHanmu3 Tekcra [amuness 00 OTHOCHUTEIBHOCTH JBMXKCHHS, BBIMIOJTHEHHUE
[PSMOJIMHEHHOE 3aJaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
JIBHYKCHUE. Onpenenenue cpeaHEM CKOPOCTH CKOJBXEHHST OpycKa WM JBHKCHHUS IIapuKa I10
HepaBnomepHoe HAKJIOHHOM TNIOCKOCTH.
MPSIMOJIMHENHOE AHanmn3 U 00CYXKJICHHUE CITIOCOOOB MPHUOIMKEHHOTO OMPEIEIICHNUSI MTHOBEHHON CKOPOCTH.
nerkeHue. Cpeansis  uOnpenieieHne CKOPOCTH PAaBHOMEPHOTO ABHMKEHHs (IIapyka B JKUAKOCTH, MOJEIH
MIHOBEHHAast CKOPOCTBPRICKTPUUECKOTO aBTOMOOWIIS U T. 1.).

Onpenenenue myTH, MPONHIEHHOTO 3a JaHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH Te€Ja 1O
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBUKEHHUS OT BPEMEHH.

OOcyXIeHue BO3MOXHBIX MPUHIUMIIOB JEHCTBUS NPUOOPOB, H3MEPSIOIIUX CKOPOCTh
(criuI0OMeTpOoB).

BrruncieHue nyTH U CKOPOCTH MIPH PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBHKEHUU TeJa.
Onpenenenue NpolIEHHOTO MyTH U YCKOPEHUS JBMKEHUS Teja MO rpaduKy 3aBUCHUMOCTHU
CKOPOCTH paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBMXKEHHUSI T€Jla OT BPEMEHHU.

Onpenenenue yCKOPEHHS Tejla IpU PAaBHOYCKOPEHHOM JIBM)KEHUMM II0 HaKJIOHHOU
MJI0CKOCTU. MI3MepeHre neprojia U 4acTOThl OOpallleHus Tejla M0 OKPY>KHOCTH.
OrnpeneneHre CKOPOCTH PAaBHOMEPHOT'O JIBUKEHUS TEJIATMO OKPYKHOCTH.

Perrenue 3a1ay Ha ompejesieHHe KUHEMaTHYECKUX XapaKTEePHUCTUK MEXaHHUYECKOTrO
TIBIDKEHUS PAa3JIMIHBIX BUJIOB.

PacrniosHaBaHue M NMpUOIMHKEHHOE ONMUCAHUE PA3IMYHBIX BUOB MEXAaHUYECKOI'O JIBM)KCHUS
B IIPUPOJIC U TEXHHUKE (Ha MpUMEpax CBOOOIHO MAaJAlOIINX TeJ, JBMXKEHHS >KUBOTHBIX,
HEOCCHBIX TEJI, TPAHCIOPTHBIX CPEJICTB U JIP.)
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B3aumoaeiicTrBue Tel
(20 )

[lepBbiii 3akoH HproTOHA.
Bropoi1 3akoH HeroToHa.
Tperuit 3akon HeroToHa.
[TpyHIMII Cynepno3ULIuU
CHJI.

Cuna ynpyroctu. 3akoH

I'yka. Cuna TpeHuUs:
cuia TpEHUs
CKOJIB)KEHMUS, cuiia
TPEeHUsI TOKOs, Jpyrue
BU/IbI TPEHUS.

Cuna TSKECTH M 3aKOH
BCEMHUPHOTO TSITOTCHUSI.
YckopeHue CBOOOIHOTO

MaJICHUs. JBrxenue
m1aneT Bokpyr CoHIa.
[IepBas KOCMHYECKast
ckopocTb. HeBecoMocTh
151 MEPETPY3KH.
PaBHOBecue
MaTepUaIbHON TOYKH.
AOCOJIIOTHO TBEpJI0€
TEJIO. PaBHOBecue
TBEPAOTO Tena ¢
3aKpEIIEHHOMN OCBIO
BpalIcHUS. MowmenT

CHJIBI. ]_[eHTp TAXKECTHU

HaGnroneane u oOCy>XKJ€HHE OMNBITOB C JABMD)KCHHEM Teja MPU YMEHBIICHUW BIUSHUS
NIPYTUX TEJ, MPEMSATCTBYIOUIUX ABHXKECHHUIO.

AHanmm3 TekcTa ["anuiest ¢ omMcaHueM MBICJICHHOT'O dKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH MHEPIIUHU; BBIINOJIHEHUE 3aJITaHUU 10 TEKCTY (CMBICIIOBOE UTCHHUE).
OO6cCyXJIeHue BO3MOYXHOCTH BBITIOJIHEHUSI 3aKOHA HMHEPIIMH B Pa3IMYHBIX
oTCcuéra.

HaGmronenue u oOCy>XJAE€HHE MEXaHHUYECKHUX SIBJIICHUH, IPOUCXOISIINX B CHCTEME
orcuéra «Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUKEHHUU OTHOCHUTEIBHO
kabuHeTa QU3UKU.

JleficTBUSI ¢ BEKTOpaMM CWJI: BBIIIOJHEHUE 3aJaHUM 110 CIOKEHUIO W BBIYMTAHUIO
BEKTOPOB.

HabmoqeHre W/uim MpoOBEACHUE OIBITOB, JEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJia OT NPUJIOKEHHOUW K HEMY CHJIbI U MACChI TeJa.

AnHanu3 U oObsICHEHHE SBJICHUN C MCMOJIb30BAHMEM BTOPOTro3akoHa HeroToHa.

Pemrenue 3agay ¢ MCNOIB30BAaHUEM BTOpPOro 3akoHa HbpHOTOHauW mpaBuiia CIIOKEHUS CHUIIL.
OmnpeneneHue >KECTKOCTHU MPYKUHBI.

AHanu3 CUTyalui, B KOTOPBIX HAOMI0JA0TCS yIpyrue aeopmaiu, U ux 0ObsICHEHHUE C
HCIIOJIb30BaHMEM 3aKkoHa ['yka. Pemenue 3agay ¢ ucnosib3oBaHuem 3akoHa ['yka.
HccnenoBaHue 3aBUCMMOCTH CUJIbI TPEHUSI CKOJIbYKEHUS

OT CHJIBI HOPMAJILHOTO JaBiaeHusi. OOCYKJI€HHUE PE3YyJIbTATOB UCCIIEIOBAHUS.

Onpenenenue koddduiineHTa TpeHUsl CKOIbKeHUs. I3MepeHne Cuibl TPEeHUsI MOKOSI.
Pemrenve 3ama4 ¢ UCroab30BaHUEM (DOPMYJIBI JJISI CHIIBI TPEHUS CKOJIbKEHUSI.

AHanIU3 IBYKEHUS TEJI TOJIBKO 10T JIEUCTBUEM CHIIBI TSIPKECTH — CBOOOJHOIO ITaJICHUS.
OOBsiCHEHHE HE3aBUCHUMOCTH YCKOPEHHUSI CBOOOIHOTO MaJCHUS OT MACCHI TeJia.

O11eHKa BEJIMYUHBI CHJTBI TSTOTEHUSI, JSHUCTBYIOMICH MEXy ABYMs TeJlaMu (JJIs1 pa3HBIX
Macc).

AHanmu3 IBWKEHUS] HEOSCHBIX TeJ MO/ IEHCTBUEM CUJIBI TATOTEHHS (C UCIIOJIH30BAHUEM
TOTIOJTHUTEIIPHBIX HICTOYHUKOB UH(GOPMAIIUH).

CUCTCMaAX
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Pemienne 3a1ad ¢ MCHOJIB30BaHMEM 3aKOHA BCEMHPHOTO TATOTEHHS U (POpMyJIbI JJIst
pacué€Tra CUJIbI TSKECTH.

AHanU3 OPUTHMHAJIBHOTO TEKCTa, OMHUCHIBAIOIIECTO IMPOSIBJICHUSI 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BBIMIOJIHEHUE 3aJaHUH 11O TEKCTY (CMBICIIOBOE UTCHUE).

Habmtonenue u o0cyk/1eHHE OIBITOB 110 U3MEHEHHUIO Beca TeJlallpu YCKOPEHHOM
IBUKCHUH.

AHanu3 yCcIIOBUH BO3HMKHOBEHHUS] HEBECOMOCTH U Ilepe- IPYy3KHU.

Pemenue 3aga4 Ha onpejielIeHUE Beca Tejla B pa3jIMYHbIX yCIOBUSX.

AHanu3 cuil, IEUCTBYIOIIMX HA TEJO, NOoKosiieecs Ha onope. OnpeiesieHue HeHTpa
TS2KCCTH PA3JIMYHBIX TCJI

3aKoHbI
coxpanenust (10 u)

150518372119 Tena.
M3meHeHne nmiyJibca.
MMnynbe cuiibl. 3aKOH
COXPAHEHUSI UMITYJIbCA.
PeakTBHOE NBUKEHUE.
Mexanuyeckasi padoTa

1 MOIIHOCTh. Pabora
CUJI TSKECTH,
YIIPYTOCTH, TPEHUSI.
CBsi3p  PHepruu U
paboTHI.
[loreHumnanbHas
PHEprus Tena,
[OJIHSITOTO HaJ
[MOBEPXHOCTBIO  3EMJIH.
[loreHnumnanbHas
DHEPrus coKkaTou
MPY>KUHBI.
Kuneruueckass »Heprusi.
Teopema O KHMHETHYECKOW|
PHEPIUU.

3akoH COXpaHEHMUs]

MEXaHUYECKOU YHEPIruun

Habmronenue u oOCy’>XIeHUE OMNBITOB, JEMOHCTPUPYIOIIHUX Iepeadyy UMIyiIbca MPU
B3aMMOJICHCTBUU TEJI, 3aKOH COXpaHEHUs HMMIIyJbca MpH aOCOIIOTHO YIPYTrOM U
HEYIIPYTOM B3aUMOJICHCTBUH TEII.

AHaIU3 CUTyallUd B OKPY’KAIOLICH >KW3HU C HMCIIOJb30BAHMEM 3aKOHA COXPaHECHUS
UMIYyJIbCA.

PacriosHaBaHue SIBJIEHUS PEAKTUBHOIO [BMXKEHHMS B npupojge u TexHuke (MC —
Ouosorus).

[IpruMeHeHne 3aKOHa COXpPAaHEHUsI UMITYyJIbCa Ul pacyéra pe3yiabTaTOB B3auMOIACHCTBUS
TeJl (Ha IpuMepax HEYyInpyroro B3auMoOAEHCTBUS, YIPYTOro HEHTPaIbHOIO B3aUMOAEHCTBUS
JIBYX OJMHAKOBBIX T€JI, OJHO U3 KOTOPHIX HEMOABUKHO).

Pemenue 3a1a4 ¢ UCIOJIB30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Onpenenenue paboOTHl CHJIBI  YIOPYrocTHM NpH MOIBEME Tpy3a C
HETOABMYKHOTO U MOJIBUYKHOTO OJIOKOB.

3MepeHre MOIIIHOCTH.

3mepenne noTeHIMaIbHOW SHEPTUH YIIPYTO 1e(OpMUPOBAHHOMN NPy KUHBI.

I3MepeHre KWHETHYECKOU DHEPTUU TeJla 10 JJIMHE TOPMO3HOIO Iy TH.

OKCHEPUMEHTAIbHOE CPaBHEHUE W3MEHEHHsI MOTEHIMAJBbHON M KMHETUYECKON JHEPruil
TeJsa MPU JBUKECHUN MO HAKJIOHHOW IIJIOCKOCTH.

OKcIepUMEHTAJIbHAasl NPOBEpPKa 3aKOHA COXPAHEHUs] MEXAaHWYECKOM DJHEpPruu Ipu
CBOOOJHOM TaJ€HUH.

[IpuMeneHne 3aKkoHa COXPAHEHUSI MEXaHUYECKOM DHEPIUU U1 pacy€ra INOTEHIUAILHONU
1M KMHETHUYECKOW dHEPruil tena. Pemenue 3aj1ad ¢ HCIOJIb30BAHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKOU SHEPTUU

HCIIOJIb30BAHHUEM
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Paznen 9. Mexanuueckue Koj1e6anusi 1 BoJHbI (15 )

Mexanuueckue KonebarenbHoe Habmntonenune kosiebaHuii moa AEHCTBUEM CUIJ TSXKECTH U YIIPY- TOCTH U OOHapy’>KeHue
KoJIeOaHus nBrkeHue.  OCHOBHBIE [MOJOOHBIX KOJICOAHUH B OKPYKAIOIIEMMHUPE.
(7 g) XapaKTEPUCTUKHU AHalM3 KOJICOaHWN T'py3a Ha HUTH W Ha TpykuHe. OnpenesieHne 4acToThl KojeOaHui
KOJICOaHUIA: IEPUOJI, MATEMATHUYECKOTO U MPY>KUHHOTO MAasiTHUKOB.
JacToTa, amruintyna. [Habmronenue u oObsCHEeHHE sIBJICHUS pe3oHaHca. MceienoBanue 3aBUCUMOCTH IepuoJia
MaTtemaTuyecKui U [KoJeOGaHMUi TOJIBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
MNPY>XKUHHBIA MasATHUKHU. [I[poBepka HE3aBUCUMOCTH MEpHO/ia KOJieOaHuil rpy3a, MOABEIIEHHOIO K JIEHTE, OT
[IpeBpamenne »HEpPruM [Macchel rpysa.
npu KosiebarenbHOM [Habmonenue u 0OCYXIEHHUE ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTH I€pHUOAA
TIBIDKCHHU. KoJIeOaHWUN TIPY>KHHHOTO MAasTHHKAOT MAacChl TPpy3a U KECTKOCTH MPY>KUHBL.
3aTyxaromniue [IprMeHeHne MaTeMaTHYECKOTO M MPYKUHHOT'O MasiTHUKOB
KoJIeOaHUsI. B KaueCTBE MOJIeJIeH AJIs ONMMCaHUsI KOJIeOaHUI B OKPY>KaIOIIEMMUPE.
BriHyX1eHHbIE Pemienue 3amay, CBSI3aHHBIX C BBIYHMCIECHHUEM WJIM OLIEHKOM 4acTOThI (I€puojia)
KkoJsieOanusi.Pezonanc Kose0aHut
MexaHu4ecKHe CsolicTBa OOHapy>keHHE U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPYKAIOIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaOntoneHne pacnpocTpaHEHHs MPOJOJbHBIX W TONEPEeYHbIX BOJH (HA MOJAENH) U
(8 u) JlTMHA BOJIHEL. 0O0Hapy KEHHE aHAJIOTUYHBIX BUIOB BOJIH B MPUPOJIE (3BYK, BOJSHBIE BOJIHBI).
MexaHH4eCKHEe BOJTHBI BrraucieHne ITTMHBI BOJTHBI U CKOPOCTH PACIIPOCTPAHEHHUS 3BYKOBBIX BOJIH.
B TBEPJIOM TEJIE, DKCIEPUMEHTAIBHOE OIpeJIeIICHNE IPAHUL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
celicMuueckue BoiHbI.  |HaOmroneHue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacTOTHlI (B TOM YMCJIE C HMCIOJIb30BAaHUEM
3ByK. 'pOMKOCTB 3ByKa |[My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. Habmtonenne u oObsiCHEHUE ABJIEHUSI aKyCTHYECKOT0 Pe30HaHca.
OTpakeHHe 3ByKa. AHaAJIM3 OPUTHMHAIBHOTO TEKCTA, MOCBIIIEHHOTO UCIIOJIB30BAaHUIO 3BYKa (WJIM YJIbTpa3ByKa)
NudpazByk u B TEXHHKE (9XOJIOKAIUS, YIBTPA3BYK B MEIUIIMHE U Jp.); BHINOJHEHHUE 3aJIaHAH MO TEKCTY
YJIBTPa3BYK (CMBICJIOBOE UTEHHUE)
Paznen 10. DiieKTpOMarHuTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMAarHuTHoe [DJeKTpoMarHutHoe nosue.lloctpoenue paccykaeHnuid, 000CHOBBIBAIOIINX B3aHUMOCBSI3b AJIEKTPUUECKOTO U
1moJie DJIEKTPOMarHuTHHIC MarHuTHOT'O MOJIEH.
BOJTHBI.
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IMoBTOPHTEILHO-0000 AT MOAYJIb (5 1)

CucremaTu3anus U
0000111eHNE
MPEIMETHOTO
COJICp>)KaHUSI U OIBITA
IIesITeIILHOCTH,
MMPUOOPETEHHOTO  TIPH
N3y4YCHUH BCEro
Kypca pu3nKu

O060011IEHNE
COJZIEpyKaHUs KaKIOT0 U3
OCHOBHBIX paseson

Kypca bu3uKu:
MEXaHUUYECKUE,
TEIUIOBBIE,
3J€KTPOMarHUTHBIE.
Hayunb1ii METON
[MO3HAHUS u ero
peanuzarus B
(pu3mueckux
HCCJIETOBAHUSIX.

Cesizp  QuU3UKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00s1acTu
rnepenavyu
WHpOpMaInu,
DHEpPreTHKE,

BeimonHenne  yuyeOHBIX — 3aJaHuil, TpeOYIOIIUX  JEMOHCTPAIMA  KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIHNX €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

- TIPUMEHEHHUS MOJYYCHHBIX 3HAHUW 1T HAYYHOTO OOBSICHEHHS (U3WUCCKHUX SIBIICHUN B
OKpYKarIiel MPUpPOJie U MOBCCIHEBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYCCKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IPUMEHEHHUSI OCBOCHHBIX JKCIEPHUMEHTAJIbHBIX YMEHHM IS MCCIEAOBaHUS (PU3HMUECKUX
SIBJICHUH, B TOM YHCJIE AJIs1 MPOBEPKHU I'MIOTE3 U BBISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE NPEANOJIararolnuXx UCII0JIb30BaHNuEe (HU3NISCKON
MOJIEJIA U OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMYHBIX Pa3/1eyiOB Kypca (PU3MKH.
BeirionHeHre U 3amuTa IrpyNnoBbIX WM HWHAWBUAYAIBHBIX HPOEKTOB, CBSI3aHHBIX C
cozepkaHueM Kypca Qu3uku

TPAHCIIOPTEC
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10 kaacc (68 u)

TemaTnueckuii 0,10k, | OCHOBHOe co/iepkaHue OcHoOBHBIE BH/IBI JIEATEILHOCTH y4alIuxcs (Ha YpoBHe YUeOHBIX jJeiicTBHiA)
TeMa
Paznen 11. CBeroBble siBiaeHus (26 1)
3aKoHBI Hcrounuku cBera. [HabGmrozeHue onbITOB, AEMOHCTPUPYIONIUX SIBJICHUE NPSIMOJIMHEHHOTO pacIpOCTPaHSHUS
pacnpocTpaHeHust JlydyeBasi Mozesb cBeTa. |cBeTa (BOBHMKHOBEHHE TEHU M MOJYTEHH), U UX HHTEPHpETalUs C HUCHOJb30BAaHUEM
CBeTa [IpsiMmonuHeitHOE OHSITUS CBETOBOTO JIyYa.
(6 1) pacripoctpanenue cBeta. |[OOBSICHEHUE U MOASIUPOBAHUE COJTHEUYHOTO U JIYHHOTO 3aTMEHUM.

ComHila wu
OTtpaxkeHue
IInockoe
3akoH

S3aTMeHUs
JIyHBI.
CBCTA.
3epKajo.
OTpaKCHUS CBETA.
[Ipenomienue cBera.
3aKOH  MOpPEeOMIICHUS
CBETA.
[TommHoe
OTpakeHUE
lcrions30Banue
BHYTPEHHETO  OTPaKEHMUS]
B OIITUYCCKHUX CBETOBOOAX

BHYTpPEHHEE
CBETA.

VccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHUSI CBETOBOTO JIy4aoT yrJjia MaJeHHUS.
M3yuyeHue cCBOMCTB HM300pa’keHUsI B IUIOCKOM 3epkaiie. HabGnroneHue u oObsiCHEHUE
OIBITOB MO MOJIYYSHUIO U300paKEHUN B BOTHYTOM U BBIMYKJIOM 3epkanax. Habmronenue u
00BSICHCHHE OITBITOB IO MPEJIOMJICHHUIO CBETAa Ha T'PaHMIC Pa3IUYHBIX CPEl, B TOM YHCIIC
ONBITOB C TIOJMHBIM BHYTPEHHUM OTpakeHueM. McciaemoBaHue 3aBUCHUMOCTH — yria
MPEJIOMJICHUS OT yrila MaJeHUsI CBETOBOIO JIydya Ha TPAHUIIE «BO3IyX—CTEKIIO.
Pacrnio3HaBaHue SIBICHUM OTpPaX€HUSI M MNPEIOMIICHUSI CBETA B IOBCEIHEBHOW KW3HH.
AHaJTN3 1 OOBSICHEHHUE SIBJICHUSI ONITHYECKOTO MUpPaXKa.

Pemenue 3aau ¢ MCMOJIB30BAHUEM 3aKOHOB OTPAKEHUS M MPEJTOMIICHUS CBETa

JInH3bI M onmTHYecKHe
npuodopbI
(6)

JIuH3a, X0n Jy4yel B
JIMH3E. OnTuyeckas
cUCTEMA.

Onrtuyeckue

MpUOOPHI:
¢oToanmapar,
MHUKPOCKOIT

1 Teneckon. l'nas Kkak
onTHYecKas cUcTeMa.
bin3zopykocTh u

[TomydyeHne M300pa’keHU C MOMOIIBIO COOMparoUIed U paccerBarollei JINH3.
Onpenenenue GOKYyCHOTO PACCTOSHUS U ONTUYECKOW CHUIIbICOOMparomiei JIUH3bI.

AHaiu3 ycTpoiicTBa M NpPUHLMIIA JEUCTBUS HEKOTOPBIX ONTHYECKHUX IMPUOOPOB:
(oToanmapara, MUKpPOCKOIIa, TEJIECKOMa

(MC — 6uonorus, aCTpOHOMHS ).

AHanu3 sIBJI€HUN OJIM30PYKOCTH U TAIIbHO30PKOCTH, TpUHLIMIIA ieHicTBUs oukoB (MC —
OGuosorus)

JaJIbHO30PKOCTh
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Pa3ioxkeHne Pasnoxxenue Oenoro ceeraHaOmroieHue 1o pasiiokeHHro 6esioro cBera B crekTrp. HaGmroneHue um oObsicHEHUE
Oesjoro cBera B B crekrp. ONBITHI |ONBITOB MO MOJYYEHHUIO OEJIOro CBETA MPHU CJIOKEHUU CBETA PAa3HBIX LIBETOB.
CIEeKTP Herorona. Crnoxxenue [[IpoBeieHne M OOBSICHEHHE OIBITOB IO BOCHPHUATHUIO LIBETA IPEAMETOB IPU HUX
(3u) CHEKTPAJIIGHBIX IIBETOB. [HAOJIOICHUH Yepe3 [BETOBbIC (DMIBTPHI (IIBETHHIC OYKH)

Jlucnepcus ceeta

Paznen 12. KBanToBble siBjienus (32 4)

Ucnyckanue OmnbiTel  Pesepdopna uOOcyxaenue nenn onsiToB Pesepdopia mo ucciaegoBaHUIO aTOMOB, BBIIBHKEHUE THUIIOTE3
U MOIJIONIeHUe CBeTa [[UIAHETapHas MOJIEIRO BO3MOJKHBIX PpE€3yJIbTaTaX ONBITOB B 3aBUCUMOCTH OT IPEAIO0JIAaraéMoro CTPOEHMsS
aToMOM aToOMa. ATOMOB, (D OPMYJIMPOBAHUE BHIBOJIOB U3 PE3YJIHTATOB ONBITOB.
(49 Mogens aroma  bopalOGcyxneHne NpoTUBOpPEYUi IJIaHETAPHON MOJIENIM aTtoMa

lcmyckanue Y1 OCHOBaHMH 1y rumnote3sl bopa o cranmoHapHbIX OpOUTAX AJIEKTPOHOB.

[OTJIOIIEHUE ceetaHaOroIeHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTYUYCHHUS PAa3JIUYHBIX BEIIECTB.

aTOMOM. KBaHTBLOOBsICHEHNE TUHEHUATHIX CIEKTPOB U3J1yUYCHUS

JInHenyaTeie CIIEKTPBI
Crtpoenune aToMHOro |[PagnoOaKkTUBHOCT. OOcyxeHue BO3MOXKHBIX TMIIOTE3 O MOJENSAX CTpoeHus siapa. OmpeneneHue cocTaBa
sapa Anbda-, Oera- HsiJiep 10 3aJlaHHBIM MacCOBBIM U 3aps/IOBBIM UHCJIAaM M MO MOJI0XKEHUIO B IEPHUOINYECKOM
(6 u) raMMa-Hu3J1y4ECHUsI. cucreMme 351eMeHTOB (MC — xumust).

CtpoeHue aTOMHOTOAHAJIN3 U3MEHEHHUsI COCTaBa si/ipa M €ro MOJIOXKEHHUs B MEePUOJUYECKON CHCTEME IpHU

siapa. HykimoHHass Mopenb,
aTOMHOTO siapa. HM3oTomnsl.
PagnoakTuBHBIC
[IpEeBpALLICHUS.
noJiypacraja.
JlericTBus
paJInOaKTUBHBIX
N3JTyYCHUU Ha YKUBBIC
OpTraHUu3MBbI

Ilepron

a-paguoakTuBHOoCcTH (MC — Xumus).

VccnenoBaHre TPEKOB a-4acCTHUIl MO TOTOBBIM (pororpadusim. OGHapyXeHHE U U3MEpEHHE
paguauoHHOro ()oHa € MOMOIIBIO JO3UMETPA, OLIEHKA €r0 MHTEHCHBHOCTH.

AHanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISIINX MO IEHCTBUEM PATUOAKTHBHBIX
m3nydeanit (MC — Owuonorwus). crionb3oBaHue paglOaKTUBHBIX H3JIYUYCHUU B MEIUITUHE
(MC — 6uonorwus)

SAnepHble peakuuu

(7w

Pemenue 3a/1a4u ¢ UCTIOJIb30BAHUEM 3aKOHOB COXPAHEHMSI MAaCCOBBIX U 3apsAOBBIX YHCEN
Ha ONpeNelIeHue pPe3yJIbTaTOB SJACPHBIX  pEaKIMii; aHadu3 BO3MOXXHOCTH  WJIU
HEBO3MOYKHOCTH SIICPHON pEaKIVH.

OreHKa YHEPTUM CBSI3M SACP C UCIOJIb30BaHUEM (HOPMYJIBI DUHINITEHHA.

OO0cy>X1eHre MepCcleKTUB UCTIONb30BaHUS YIIPABIIEMOr0 TEPMOSIICPHOTO CUHTE3A.
OOcyxaeHrue TPEUMYIIECTB UM OKOJOTHYECKUX TpoOJieM, CBSI3aHHBIX C SIJIEPHOM

SnepHble peaKLuu.
3aKOHBI COXpAaHEHUS
3apsiIOBOrO u
MacCOBOT'O YHCell.
DHeprus CBSI3U
aTOMHBIX siep. CBs3b

MacCbl W DHEPIHUM.

pHepreTukor (MC — 3koJiorus)
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Peakuum cuHTE3a U
IeeHus sep.
HcToyHuku SHEPrUnu
ConHuau 3BE31.

Sl nepHast sHEpreTuka

IMoBTOPHUTEILHO-0000 AT MOaYJIb (10 1)

Cucrtemarusanus nOO0oO1eHne conaepxaHus BeionHenue  y4eOHBIX  3aJaHUM, TpeOyIOIMUX JIEMOHCTPAallMM  KOMIIETEHTHOCTEH,
000011IeHNE KaXXJIOTO 13 OCHOBHBIXNXapaKTEPU3YIOIINX €CTECTBEHHO-HAYUYHYIO I'PAMOTHOCTD!
[PEAMETHOIO pa3zenoB Kypca (U3MKHU{- NPUMEHEHHUs IOJIyYEHHBIX 3HaHUN I HAy4dHOro OOBsICHEHMs (U3MYECKHUX SIBICHUN B
COoZEpKAHUS MEXaHUYECKHUE, TETJIOBBIC| OKpY>KaIOIIel MPUPOJEe U MOBCEIHEBHOW KU3HH, a TAK)KE BBISIBIICHHUS (DU3NYECKUX OCHOB
151 OIIbITA [3JIEKTPOMArHUTHBIE, psila COBPEMEHHBIX TEXHOJIOTHii;
J1eATEJIbHOCTH, KBAHTOBBIE SIBJICHUSI. - IPUMEHEHUsI OCBOEHHBIX HKCIEPUMEHTAJIbHBIX YMEHUN /I MCClleoBaHusl (PU3MUYECKUX
npuodperéHHoro mnpu HaydHblid METO/| IBJICHUH, B TOM YHCJIE JUJIsI IPOBEPKHU TUITIOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEH.
M3yUYEeHUU BCEro [[I03HAHUS u erqPemienne pacu€THpIX 3ajJay, B TOM YHCJIE MPEANOJararoliuX MCHOJIb30BAHUE
Kypca pU3UKH peanu3anus E (U3MYECKONl MOJENM M OCHOBAaHHBIX Ha COJIEp’KAaHUU pPa3JIMYHBIX pa3lesoB Kypca
uznueckux buzuku.
HCCJIEIOBAHUSX. BreinonHeHue u 3amura rpynIoBbIX WM WHAMBUIYaJIbHBIX MPOEKTOB, CBS3aHHBIX C
CBs13b buzuKu ¥ coJepKaHrueM Kypca (prU3nkKu

COBPEMEHHBIX TEXHOJIOTHH
B obmactu  mepenauy
UH(popMaIuH,
SHEPreTHKE, TPAHCIIOPTE

[Tpu pa3paboTke paboueil mporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUM JOJHKHBI OBITh YUTEHBI BOBMOYKHOCTH MCIOJIb30BaHUS
AJIEKTPOHHBIX (LIMPPOBBIX) 00PA30BATENBHBIX PECYPCOB, ABISIOMIMXCS YUeOHO-METOANYECKUMU MaTepuaiaMy (MyJIbTUMEIUHbIE
MpPOTPaMMbI, DJIEKTPOHHBIC YYCOHMKHM U 3aJadyHUKH, DJIEKTPOHHBIE OWOIMOTEKH, BUPTYyaJbHbIE J1a0OpaTOpPUU, WIPOBBIC
IPOrpaMMBbl, KOJUIEKIHUU LHUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIb3YEMbBIMU JJIsl OOYUYEHHS U BOCIIUTAHUSL 00YYAIOIIUXCS C
HOJIA, mnpencrtaBieHHBIMH B JJIGKTPOHHOM (IIM(PpOBOM) BHJEC W pealu3ymOIUMU augakTudeckue Bo3moxkHoctu UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUH.
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IToaxoabl K OLIECHUBAHMIO IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs!

[Ipn oueHMBaHUM MJIAHUPYEMBIX PpE3yJNbTaTOB OOyueHus  (Qu3MKe
oOyvaromuxcs ¢ HOJIA HeoOXoAMMO y4YWTHIBaTh TaKHE€ WHJIMBHIyaJlbHbIC
OCOOCHHOCTH HX pa3BUTHsI, KaK: YPOBEHb DPa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQ/ICHUS YCTHOM SKCIPECCHUBHON PEUYbI0, YPOBEHb Pa3BUTHUSI pabOTOCTIOCOOHOCTH
Ha YpOKe (MCTOIIAEMOCTh LIEHTPAJIbHOW HEpPBHOU cuctembl). Mcxons u3 3Toro,
YUUTENb HCIOJB3YET U1l OOYyYalolMXCs HHIMBHAYyalIbHbIE (OPMBI KOHTPOJIS
pe3yabTratroB  oOydeHuss ¢Qusuke. Ilpm CcHWKEHHONW PabOTOCIIOCOOHOCTH,
BBIPOKEHHBIX HAPYIIEHUAX MOTOPUKH PYK BO3MOXHO YBEJIMYEHHE BpeMs s
BBITIOJIHEHUS ~ KOHTPOJIBHBIX W CaMOCTOSITENIbHBIX  paboT. KoHTposbHBIE,
CaMOCTOSITENIbHbIE M NIpPAaKTHUYECKUe paboThl NpU HEOOXOAUMOCTH MOTYT
OpeIaraTbCsi C HUCHOJB30BAaHUEM 3JIEKTPOHHBIX CHCTEM TECTUPOBAHMS, WHOTO
MPOrpaMMHOT0 oOecredeHns, 00eCeuynBaIonIero NepCOHNGUIIMPOBAHHBIA YUET
Y4EOHBIX JOCTHXKEHUU oOyuarommuxcs. Tekymuil KOHTpoJib B (opMe YCTHOTO
ompoca MpH HU3KOM KayeCTBE YCTHOM OSKCHPECCUBHOM peur OO0ydaroumxcs
HE00XO0IUMO 3aMEHSTh MMCbMEHHBIMH (POpMaMH.

CnennaJjibHble YCJI0BHSA pPeaaTu3aluy JUCHUILINHBI

1. HeoOxonuMo mnpeaycMOTpeTh HalU4KMe MEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX TMPUCIOCOONIeHnH (crnenuanbHas KiaBuaTypa, pa3jId4yHOro BHJA
KOHTAKTOpBI, 3aMEHSIOLIME MbIllb, JOKOWCTUKHU, TPEKOOJbl,  CEHCOpPHBIE
MJIAHIIETHI).

2. JIoJKHBI OBITH CO3/IaHBI YCIOBUA A (DYHKIIMOHUPOBAHHS COBPEMEHHOMN
MH()OpPMAIMOHHO-00pa30BaTeIbHOM  cpeAbl MO  (U3MKe,  BKIIOYAIOMIECH
ANIEKTPOHHBIE HMH(OPMAIMOHHBIE PECYpPChl, JJIEKTPOHHbIE 00pa30oBaTEIbHBIC
pecypchl, COBOKYITHOCTb UH(GOPMAITMOHHBIX TEXHOJIOTHH,
TEJICEKOMMYHHUKAIIMOHHBIX TEXHOJOTHA, COOTBETCTBYIOIINX TEXHHUYECKUX CPEICTB
Y TEXHOJOTui (B TOM uucie ¢uen-TpeHaxepoB, HHCTpYMEeHTOB Wiki, U(ppoBbIX
BUJIEO MaTepuasoB H  Jip.), OOECNeUMBAIONIMX  JOCTHXKEHHUE  KaXKIbIM
oOyuatomumcst ¢ HOJIA MakcuManbHO BO3MOKHBIX JUIsI HETO pPe3yJbTaToOB
oOy4eHwusI.
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