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denepanbHass pabouas mnporpamma (manee Ilporpamma) mo ydeOHOMY
npeametry «®duszuka» pazpaborana Ha ocHoBe PI'OC OO0, DenepanbHOii
IpOrpaMMbl BOCIIUTAHMSI, C YUETOM pacHpee€HHbIX MO KJaccaMm MPOBEPsSIEMbIX
TpeOoBaHUIl K pe3ynpTaTaM ocBoeHUs: OCHOBHON 00pa3oBaTENbHON MpPOTpaMMbI
OCHOBHOTO 00111eT0 00pa3oBaHMs.

IHosicuuTeaLHAA 3aMMUCKA

O01mas xapakrepucTuka y4e0Horo npeamera « @usnka

Kypc ¢usuku — cuctemo00pa3yromuii j1si €CTECTBEHHO-HAYYHBIX y4eOHBIX
IIPEIMETOB, TIOCKOJIBKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3yyaeMbIX XHUMHUEH, OuoJsiorueit, acTtpoHoMuer u ¢dusnyeckol reorpaduei.
®usznka — 3TO IpPEeAMET, KOTOPbIM HE TOJBKO BHOCUT OCHOBHOM BKJAJ B
€CTECTBEHHO-HAYYHYI0 KApTUHY MHpPA, HO M NPEIOCTaBISET HaumOOJee SICHbIE
oOpa3lbl MPUMEHEHUsT HAYYHOTO METOAAa MO3HaHUA, T. €. Clocoda MOJydYeHHs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. HakoHel, pusnka — 3To nIpeIMeT, KOTOPBIM Hapsay C
JPYTMMH €CTECTBEHHO-HAYYHBIMU IMpPEAMETaMHM JOJDKEH JaTh OO0y4aroluMcs
OpeJCTaBlICHUEe 00 YBJICKAaTEIbHOCTH HAYYHOTO MCCIEAOBAHUA M PagoCTH
CaMOCTOATEIIBHOTO OTKPBITUS HOBOT'O 3HAHMSL.

OnHa U3 INaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHMsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHHUU ECTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTEpeca K HayKe Yy OCHOBHOI Macchl OOy4YaroIIMXCsl, KOTOpbIE B JajbHEHIIEM
OyIyT 3aHSThl B CaMbIX Pa3HO-00pa3HbIX cdepax nearenbHocTH. Ho He MeHee
BAOKHON 3a7aueil sBISETCS BBISIBJICHHE WU IMOATOTOBKA TAJAHTIMBBIX MOJIOJBIX
JONIeW IS MPOJOJDKeHHMsT oOpa3oBaHUs W JalibHeHIed mnpodeccunoHaibHOM
NEeATEIbHOCTH B OO0JIACTH €CTECTBEHHO-HAYYHbIX MCCIIEJOBAHUM W  CO3JaHUU
HOBBIX TexHOJorui. COrJIacHO MPUHATOMY B MEXKIYHApOIHOM COOOIIECTBE
onpefenennto, «EcTecTBeHHO-Hay4YHasi TPAMOTHOCTh — 3TO CLIOCOOHOCTH YENIOBEKA
3aHMMAaTh AKTHUBHYIO0 TPAXKIAHCKYIO TO3MLUI0 MO OOIIECTBEHHO 3HAYMMbIM
BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAyKaMH, W €ro TIOTOBHOCTb
MHTEPECOBATHCSl €CTECTBEHHO-HAYYHBIMM HIesIMUA. HaydHO rpaMOTHBIN 4YeIOBEK
CTPEMHUTCS y4yacTBOBaTb B  apryMEHTHUPOBAHHOM  OOCYXIAEHMH MpoOJeMm,
OTHOCSIIIUXCS K €CTECTBEHHbIM HayKaM M TEXHOJOTHSIM, YTO TpeOyeT OT HEero
CIIEAYIOIIUX KOMIIETEHTHOCTEMN:

HAayyHO OOBSICHATH SBJICHUS, OILICHHBATh M TOHUMATh OCOOCHHOCTH
HAay4YHOT'O UCCIENOBAHNUS,

WHTEPHPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAyYHbIE JIOKA3aTeJIbCTBA IS
MOJIy4E€HHS BBIBOJIOB.

N3yyenue ¢pu3nku crocoOHO BHECTH pellaloIMi Bkiaa B (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH OOYYAIOIINXCS.

Henu uzyuenus: yaeOHoro npeamera « Pusuka»
[lenn wu3ydenus ¢(U3UMKA HAa YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
onpenenensl B Konuenuuu npenonaBanus yuebHoro npeamera «dusmka» B



oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit ®@enepanuu, peaau3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPKIAEHHOW pEIICHUEM
Komnernun Munucrepctsa npocsenienus Poccuiickon denepannu, IpOTOKOI OT
3 nexadps 2019 r. Ne [1K-4BH.

Lenu nzydyenust pusmku:

npuoOpeTeHne HHTEepeca W CTpEeMJICHHA OOydYaloIUXCsi K HaydHOMY
WU3YYECHHUIO TPUPOJbI, PpAa3BUTHE WX HWHTEIUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMupOBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB
CTpOCHHMSI MaTepUH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

pa3BUTHE  TPEACTAaBIECHUM O  BO3MOXHBIX  cdepax  Oyayuieit
npo(eCCUOHANBHON  N1€ATEIBbHOCTH, CBA3aHHOM C (PU3MKOH, NOArOTOBKA K
JanbHeNeMy OOy4€HHUIO B ’TOM HalpaBJICHUU.

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

npuoOpeTeHue 3HAaHMM O  JUCKPETHOM CTPOCHMM  BEIECTBa, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHNE YMEHHI OIHUCHIBaTh U OOBACHATH (PU3MUECKHUE SIBJICHUS C
MCITOJIb30BAaHUEM TOJIYYEHHBIX 3HAHMI;

OCBOCHHME METOJOB PEIICHHMs NPOCTEHIIMX pacy€THBIX 3aJady ¢
UCIIOJIb30BaHUEM  (PU3MYECKMX  MOJENeil,  TBOPYECKMX M  IPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

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

OCcBOe€HHME TPHEMOB PabOThl ¢ WHpOpMaluendn (U3NUECKOro ColepKaHus,
BKJItOYasi MH(GOpPMAILMI0O O COBPEMEHHBIX JOCTH)KEHUAX (U3MKH; aHalu3 U
KPUTHUECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O chepaMu MpodheCCUOHAIBHON JeATeIbHOCTH, CBSI3aHHBIMU C
GuU3UKON, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHSIX
(bu3MYECcKOi HayKHU.

Ha ocHoBe m3yueHusi matepuana Kypca (pU3MKU NPOAOJKATh pa3BUBATH y
oOyuaroruxcst ¢ HOLA MpicnuTenbHble ONepanuu, Ipy U3YYeHHH (PU3HYECKHX
3aKOHOB, TEOpPUid; OOpPa3HOr0, JOTMUYECKOrO0 MBIIUICHUS, NPU PEUICHUU 3a]ady;
pa3iMyHble BUJbI MaMSITH W BHUMAHMS, NPU HU3YyYEHUU HAYYHOU NEATEIbHOCTH
yUEHBIX; (OpMHUPOBATH HAY4YHYIO pedyb, C MpPUMEHEHHEM (U3HYECKOM
TEPMHHOJIOTMM Ha BCEX OJTanax oOOy4YeHHS U OCYLIECTBISTh KOPPEKIIHIO
JBUTATENbHBIX HAPYIIEHWH IPU BBIIOJIHEHUM MPAKTHYECKUX 3aJaHUA WM
nabopaTopHbIX paboT. MakcHUMallbHO CBS3BIBaTH NPHOOpETaeMble 3HAHUS C
NPAKTUUYECKON JIeATENbHOCTBI0O UM TOBCEAHEBHOW JKM3HBIO OOydaromuxcs,
pa3BUBaTh yUeOHYIO MOTUBAIUIO K TO3HABATEIBHOMN 1€ATEIHHOCTH.



IIpuHIMIBI U MOAX0AbI K peaju3auuu padoyeil MporpaMMbl

Hunamuunocme  6ocnpusmusi  yyebHo2o  mamepuana. Ilpeamnonaraer
UCIIOJIb30BAaHUE 3a/JlaHUl O CTENeHW HapacTaromeid TpyaHoctu. Crenyer
noa0upaTh 3aJaHus, NPU BBHIMOJHEHUU KOTOPBIX HCHONB3YIOTCA JEHCTBUS
Pa3IMYHBIX aHAIU3ATOPOB: CIYXOBOT0, 3PUTEIHLHOI0, KHHECTETUYECKOTO.

Ipunyun npooykmuenoti obpabomxu ur@opmayuu. B 1ensx Jydiiero
YCBOGHUS TpeiMeTa, paboyasi mporpaMma COCTaBIISIETCSI TAKUM 00pa3oM, YTOOBI
UMETh BO3MOXXHOCTh YBEIUYHUThH KOJMYECTBO YACOB MO BCEM TE€MaM, MCKIIIOUUTH
HeoOs3aTeNIbHbIE TEMBI, COKPATUB O0BEM TEOPETUUYECKOTO0 MaTepHhalia, COXpaHUB
IIPU 3TOM KaK MUHUMYM Oa30BBIM YpOBEHb MOATOTOBKU OOYYarOIIUXCS. Y AECIUTH
OoJplIee BHUMAHHE HArJIAJIHO-3MIUPUYECKONW JESITEIIBHOCTU. TeopHus MOXKET
u3ydaTrbCcsi 0€3 BbIBOAA CIOXKHBIX (opMmyid. 3agadyd, TpeOyoIIHe MNPUMEHEHHUS
CIIOXHBIX MATEMaTUYECKUX BBIUHMCICHUA W (OpMyJ, pelarTcd B Kiacce ¢
NOMOIIbI0 yuuTessi. B ydeOHbIM mporiecc HEOOXOAMMO BKJIIOYATh 3a/IaHUS,
IpEIoJIaraloliue caMOCTOSATENbHYI0 00pab0TKy MH(pOpMalUK 00y4aroIUMHUCA C
VCITOJIB30BAaHUEM JO3MPOBAHHON MOATATHOW IoMoOIIHX Iejarora. [IpensapurensHo
yuuTenb o0ydaeT paboTtath ¢ mHpopManuel mo oOpasiy, aJropuTMmy, BOIIPOCaM.
OOyuaromuiics OCYIIECTBISIET IEPEeHOC I[OKAa3aHHOIo crocoba 00paboTku
uH(pOpMaIlMU Ha CBOE UH/IMBUYaJIbHOE 3a/laHuUE.

Hpunyun UHOUBUOYANbHO-OUD P epeHyUpo8aHH020 nooxooa. [Tpu
peanu3alMM  AAANTUPOBAHHOM  NIPOrpaMMbl  HEOOXOAMMO  HCIOJIB30BaTh
i pepeHIrpOBaHHBIN MOAXO K KaXI0MY 00y4aroleMy COTJIACHO €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, Tape3bl, HaJIMYhe HX OCTATOYHBIX SBJIEHHUI); OCOOEHHOCTH
paboTOCTIOCOOHOCTH (YTOMJIIEMOCT®, HCTOIIAEMOCTb, PacCesTHHOCT,
IPECHIIIAEMOCTb, YCUAUYUBOCTh, TEMI pabOThI; YBEIUYEHUE KOJIUYECTBA OMINOOK K
KOHIy YpOKa WM IPHU OJHOOOpa3HbIX BUIAX NEATEIbHOCTH). TOHKHE ABUKEHUS
nanblieB HEpPa3BUTHl MpPaKTHUYECKH y Bcex oOydaromuxcs. [loatomy mnepen
YUHTEJIEM CTOMT 3a/laya COBEPIICHCTBOBAHMS JBUKEHUN U CEHCOPHOTO Pa3BUTHSA
IpU BBINOJIHEHUU TNMPAKTUYECKUX M jaboparopHbiXx pador. Ilpu HemoctaTouHOM
Pa3BUTHM YCTHOM pE€YM MpU MPOBEACHUU TEKYIIETr0 W HWTOTOBOTO KOHTPOJI
UCIIOJIb3YET METO/Ibl, 00JIEryaronue JOCTUKEHHS TIOJIOKUTEIBHOTO pe3yJibTaTa
HE TPABMUPYIOILYIO MCUXUKY O0YyYaAIOIINXCS.

lpunyun momusayuu K yuyenuro. ITOT NIPUHIMUII TOPA3ZYMEBAET, YTO KAXKI0€
y4eOHO€e 3a/1aHH€ JO0DKHO OBITh YETKUM, T.€. 00y4aroluics A0HKEH TOYHO 3HATh,
4YTO HANO0 CAenarh i MNOJy4deHUs pe3yJsibTarta. Y o0ydarolerocss B cliydae
3aTpyIHEHMS AOJHKHA OBITh BO3MOXKHOCTh BOCIIOJIB30BAaThCS OMOPOW MO 00pasiy,
0 aIrOpPUTMY (3a0BLI - TOBTOPIO - BCIIOMHIO - CIIETIAI0).

OpHuM W3 TyTeW MOBBIMIEHUS MOTHUBAMH M I(H(OEKTUBHOCTH YyUeOHOU
JESITEIbHOCTH SIBJISIETCS BKJIIOUEHHUE 00YYaroIMXCsl B y4eOHO-HCCIIEI0BATENbCKYIO
U TIPOEKTHYIO JIEATEIbHOCTh, KOTOPAsi UMEET CIEAYIOINE OCOOCHHOCTH:



® [l M 3aJa4yd  d3TUX BUJIOB JEATEILHOCTH OOYyYaroIIUXCs
OTIPENICNIAIOTCA KaK UX JTUYHOCTHBIMHU MOTHMBAaMH, TaK U COLMAILHBIMH. 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 3HAYUMOCTD IS
APYTHX;

e y4yeOHO-HCCIICIOBATENbCKAss M IPOCKTHAS JCSATEILHOCTh JIOJDKHA
OBbITH OpraHM30BaHa TaKUM oOOpa3oM, YTOObI OOyYaroIIMecs CMOTJIHU
peanu3oBaTh CBOM IOTPEOHOCTH B OOIIEHHMHM C OJHOKIACCHHKAMH,
yautensMu ¥ T. A. CTpos pasauvyHOro poja OTHOIIEHUS B  XOJe
LIEJICHANIPABJIICHHOM,  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 opraHm3anus y4eOHO-HCCIIEIOBATEIbCKUX W TMPOEKTHBIX pPaboT
00yJaroImMXCcs o0OecreynBaeT cOUueTaHHue Pa3IMYHBIX BHUJIOB
MMO3HABATEILHON JCATEILHOCTH. B 3THX BHUIAaX ACATEILHOCTH MOTYT OBITh
BOCTpEOOBAaHbI ~ IPAKTHYECKH  JIIOOBIE  CIOCOOHOCTH  IOJPOCTKOB,
peaan30BaHbl JIMYHBIE IPUCTPACTHUS K TOMY HJIM HHOMY BUY JEATCIBHOCTH.

XapakrepucTHKa 0c00bIX 00pa30BaTe/IbHbIX NOTPEeOHOCTEH

® HENPEPHIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOILETO npoiecca,
peann3yeMoro Kak 4epes cojepkanue o0pa3oBaTeNbHbIX 00J1acTel, Tak U B
poliecce MHAUBUTyAIbHON PabOTHI;

® BBEJCHUE B COJEpKaHUE OOYyYEHHUs CIEIHAIbHBIX pa3lesioB, HE
npucyrcTByromux B IIporpamme  HOpMaiabHO Pa3BUBAIOIIUMCS
CBEPCTHHKAM;

® UCIOJb30BAaHUE CHEIUAIbHBIX METOAOB, MPHUEMOB U CPEJICTB
oOydyeHuss (B TOM 4YHCJE CHCIHAIU3UPOBAHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTHIA), 00ECIIEYNBAIOIINX PeaTU3aI0 00yUCHUS;

® VHJUBUAYyalu3alys 00ydyeHus: TpeOyeTcs B OOJIBbIICH CTENEHU, YeM
JUISt HOPMaTUBHO Pa3BUBAIOIIETOCS 00y4aromerocs;

e HEOOXOIMMO WCIOJB30BaHUE OMOp C JeTanu3anuei B ¢dopme
QITOPUTMOB JJII KOHKPETU3AIMK JCUCTBUI MPU CaMOCTOSITENIbHON padoTe,
obOecrieueHne 0cCO0O0M TPOCTPAHCTBEHHOW M BPEMEHHOW OpraHU3AINH
00pa3oBaTeIbHOM CPEeIbI.

e crienraibHOE O0y4YeHUE «IepeHoCcy» CHOPMUPOBAHHBIX 3HAHUU U
YMEHHUU B HOBBIE CUTYAllUM B3aUMOJECHUCTBHUS C IEMCTBUTEIBHOCTBIO;

e ClielMaibHAasl TIOMOIIb B PAa3BUTHU BO3MOXHOCTEH BepOaibHOU U
HeBepOAIbHONW KOMMYHUKAIIMU Ha YPOKaxX (PU3HKHU.

Mecto yueOHOro npeamera « Pu3uka» B y4eOHOM IIAHE
B cootrBerctBun ¢ PI'OC OOO ¢usuka sBusercs o00sS3aTeIbHBIM



IpeIMETOM Ha YPOBHE OCHOBHOrO 0O0IIero ooOpasoBaHus. JlaHHas mporpamma
peaycMaTpuBaeT H3ydeHHe (U3MKM Ha 0a30BOM ypoBHE B 00BbEME MO 2 4 B
Heneno B 7, 8,9 u 10 xitaccax.

Conep:xanue yueOHOro npeamera «@usuka»
[/ kJjace

Pa3znen 1. ®u3nka u e€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA

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

dusnueckne BenuuuHBL. M3mepenue ¢(usmueckux BenuuuH. Dusznueckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usnka u Jpyrue ecTecTBEHHbIE HAyKM M3Y4alOT MPUPOIY.
EctecTBeHHO-Hay4YHBI METOJ MO3HAHUS: HAOJIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0OBICHEHNE
HabOmoaeMoro aByieHus. Onucanue GU3NYECKUX SIBICHUHN C ITOMOILBIO MOJIETICH.

Jlemoncmpavyuu

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

2. dusndeckre npuOOpsl U MPOLETYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (POBBIM MPUOOPOM.

Jlabopamopnsie pabomvt u onvimwi’

OnpeneneHue UEHbI AeEHUS Kbl U3MEPUTEIBHOTO MPUOopa.
N3mepenue pacCcTosHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MAJIBIX TE.

N3mepenne TemnepaTypbl IpH MOMOIIM KUJKOCTHOTO TEPMOMETPA U
JATYMKA TEMIIEPATYPHI.

6. [IpoBenenre wuccieOBaHUA MO MPOBEPKE THUIOTE3bl: JAIbHOCTh
noJi€Ta MIapyKa, MyIIEHHOTO0 TOPU30HTAIbHO, T€M OOJibllle, YeM OOJIblle BhICOTA
yCKa.

Pa3nes 2. [lepBoHaya/ibHbIE CBe/IEeHUsI 0 CTPOEHHH BelllecTBa

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mmepbl. OMbITHI,
JTIOKa3bIBAIOIINE IMCKPETHOE CTPOCHUE BEILIECTBRA.

JIBrxkenune wyactun BemiectBa. CBA3b CKOPOCTH JABMKEHHUS YacTHI[ C
TemrnepaTypoil. bpoyHoBckoe nBmxkeHue, Auddysus. BzaumopeiicTBue 4YacTHI]
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOEHUE T'a30B, JKUJAKOCTEN U TBEPABIX
(KpUCTaJIIMYECKNX) TeJl. B3aMMOCBsI3b MEXKIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH

o wbE

1 MC — sneMeHTHI coJieprKaHusl, BKIIOUAIONIHE MEeKIIPEIMETHbIC CBSI3H, KOTOPBIE MOJPOOHEEe PACKPHITHI B TEMaTHYECKOM
IUIAHUPOBAHUM.

2 3[[80]) " fajie€ mpuBOAUTCS pacmnpeHHmﬁ NepeUCHb JIa60paTOpHI)IX pa60T U OIIBITOB, U3 KOTOPOI'0 YUUTEIIb ACIACT BI)I60p o
CBOCMY YCMOTPCHUIO U C y‘IéTOM CITMCKa SKCIICPUMECHTAJIbHBIX 33I[aHI/II71, npeajara€MbiX B paMKax OI'D o (1)I/I3I/IKe.



arperaTHbIX COCTOSIHUU BOJBI.

Jemoncmpayuu

1.  HaGarogenune 6pOyHOBCKOTO JBHKEHHUSI.

2. Habmronenune nuddysuu.

3. HaGnronenue  sBleHM, OOBSACHSIOMIUXCSA  NPUTSHKEHUEM  WITU

OTTaJKMBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnuie padbomot u onvimot

1. Ounenka pauameTrpa aTromMa METOAOM pAIOB (C  HMCHOJIb30BAaHUEM
dboTtorpaduii).

2. OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OneITel 10 OOHAPYKEHUIO  JACUCTBHS  CWJI  MOJIEKYJISIPHOTO
HIPUTSKEHUS.

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

MexaHnueckoe JBM)XEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBHUIKECHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SlBnenne wHepuuu. 3aKOH MHEpLHUU. B3auMoneincTBue Tesl Kak NpUYMHA
W3MEHEHUS CKOPOCTH JBWKEHUs Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHIIE
00BbEMa BEIIECTBA.

Cuila Kak XapakTepUCTHKa B3auMOJEHCTBUS Tell. Cuia ynpyrocTd U 3aKOH
['yka. MI3mMepeHne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
Tsokectd. Cuna Tsbkectn Ha Apyrux roiadHetax (MC). Bec tema. HeBecoMocCTs.
CnoxeHue CHil, HalpaBJIEHHBIX 10 OAHOM psiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHus. TpeHue CKOJIbXKEHUS U TpeHUE MOKOos. TpeHHne B MPUPOJIE U TEXHHKE
(MCO).

Jlemoncmpavyuu

1. HaOmronenne MexaHMUeCKOro ABHKEHUS Tela.

2. N3mepenne cKkopoCTH NPSIMOJIMHENHOTO JIBUKECHUS.

3. Habmronenue siBeHrss HHEPIIHH.

4, Hab6nronenue n3meHneHrs CKOPOCTH MPU B3aUMOJICHCTBUU TE.

S. CpaBHeHHEe Macc MO B3aUMOJICHCTBUIO TEIL.

6. CrnoxeHue cujl, HallpaBJIEHHBIX TI0 OJJHOM MPSIMOA.

Jlabopamopnwie pabomoul u onvimaol

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

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

3. OrnpenesneHune MIOTHOCTH TBEPAOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOLITNE 3aBUCHUMOCTh PaCTSKEHUS
(medopmarun) TPy KUHBI OT TPUIOKEHHON CHJIBI.

5. OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI TPEHHS CKOJIBKEHUS

OT BECa TeJia U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEM.
Pa3znen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEN U ra3oB
JaBnenue. CriocoObl yMEHBIIICHUS U yBEIWYEHUS JaBiieHus. JlaBiaeHue 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
napagokc. Coobmnrarommecs cocyapl. [ napaBirdeckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe nasneHue. [IpuuuHbl CyliecTBOBaHUA
BO3nymrHONW 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.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua gaBneHUs )KUJIKOCTBIO U TA30M.

Coo0matomuecs CoCy/bl.

['mnpaBnrueckui mpecc.

[IposiBieHue nercTBust aTMOC(EpHOTO JaBICHHUS.

3aBUCUMOCTH BBITAIKUBAIONIICH CHIIBI OT 00bEMA OTPY>KEHHON YacTH
TeJa U TNIOTHOCTU KHUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIECH CHUIIBI BECY BHITECHEHHOM YKUIKOCTH.

8. VYcioBue T1uiaBaHUsS TeN: IJJABaHME WM TOTPY)KEHHE Tel B
3aBUCUMOCTH OT COOTHOIIICHUS TIJIOTHOCTEH TeJla U KUJIKOCTH.

Jlabopamopnvie pabomout u onvimol

SoakowdE

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,

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

S. KoHcTpynpoBanne apeoMmeTpa WIM  KOHCTPYMPOBAHUE  JIOOKH
Y ONpEJIETICHUE €€ IPy30II0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTH. DHeEprusi

Mexanudeckas padota. MoOITHOCTb.

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

Mexannueckasds osHeprus. KuHeTtnueckas W NOTEHUHAIbHAs DHEPIUs.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu

1. [TIpumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnwie pabomoul u onvimol

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

2. HccnenoBanue ycioBrii paBHOBECHUS phIUara.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4, N3ydenue 3ak0Ha COXpaHEHUsI MEXAHUYECKON DHEPIUH.

7 knace

Pa3nen 6. TemioBble ABJIeHUA

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. OIIBITBI, IOATBEPKAAIOIINE
OCHOBHBIE TI0JIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOro, >KUJIKOIO M Ta3000pa3HOTO COCTOSIHMM BEIECTBA.
Kpucrannnueckue u amopgusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUH MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsA3p TeMmepaTypbl €O CKOPOCTBIO TEILIOBOI'O JIBUKEHUS
YaCTHII.

Buytpennsis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEW SHEPIHH:
TeIIonepeaaya 151 COBEpULICHUE padoTHI. Bunpr TEIUIONEpENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTel. Y enbHas TEIUIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaHca.

[InaBiieHMe M OTBEpAEBAHNE KPUCTAIUIMYECKUX BEILECTB. Y IEIbHAs TEIIOTA
mnaBineHus. [lapooOpa3zoBanne u kouaeHcamus. Mcmapenue (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
nBuraresns. TeroBbie ABUraTeNu U 3almTa okpyxaronieit cpeast (MC).

3aKOH COXpaHEHHUsI U IPEBPAILCHHs] S3HEPTUH B TeIOBbIX mpoueccax (MC).

Hemoncmpauuu
Habmtonenue OpoyHOBCKOTO JTBUKEHMUS.

Habmonenne nuddysun.

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

W3meHenue naBieHus ra3a Mpu U3MEHEHHH Oo0bEMa M HarpeBaHUU
WM OXJIKIEHUU.

RN S

6. IIpaBuna n3MepeHus: TeMIIepaTyphl.

1. Bunbl Tenonepenaun.

8. OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHeHue TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaOmronenue KkuneHus.

12. HabGnroaeHue noCTOSIHCTBA TeMIEPaTyphl MPU IJIABJICHUH.
13. Mogenu TENI0BBIX ABUTATENIEH.
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Jlabopamopnwie pabomoul u onvimol

1. OneITel 10 OOHAPYKEHUIO  JEUCTBUS CHJI  MOJIEKYJIIPHOTO
IPUTSHKEHUS.

2. OnpITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIM caxapa.

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

4, Ornpenenenue qaBieHUs BO3yXa B OAJIJIOHE IIMpHUIIA.

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

6. [IpoBepka TUMOTE3bl JMHEWHON 3aBHCHUMOCTH JUIMHBI CTOJIOMKA
XKUIKOCTH B TEPMOMETPUUECKON TpyOKE OT TEMIIEPATYPHI.

7. Habmoienne n3MeHeHrs BHYTPEHHEH SHEPTUU Tella B PE3yNIbTaTe
TEIIoNepeaaud U padOThl BHEITHUX CHJL.

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

Q. OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOM IIpU

TEIJI000MEHE C HArPEThIM METAITUYECKUM ITUIMHAPOM.

10. Ompenenenue yneabHON TETIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca UCTIapeHusl.

12. OmpepneneHue OTHOCUTEIBHOMN BIaKHOCTH BO3yXa.

13. Ompenenenre yIeabpHON TEIUIOTHI TUTABICHHS JIb/A.

Pa3nen 7. DnekTpuyeckne U MAarHUTHBIE SIBJICHUSA

OnekTtpuzauus Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAnoB. B3anmoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHIIBI  B3aMMOJICHCTBHUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSTHUSI MEXIY TEJIaMu).

OnekTpudeckoe noisie. Hampsok€HHOCTBH 3iekTpudeckoro mnoiid. IIpuHnmn
CYTIEPITO3UIINU TICKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn smekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsii.
Crpoenne aroma. [IpOBOOHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKU TOK. YCJIOBUS CYUIECTBOBAaHUSA DJIEKTPUYECKOIO TOKa.
WM cTOYHUKN TOCTOSHHOTO TOKa. JICHCTBHS DJICKTPHUUECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUECKUIN TOK B KHIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka.  DIJIEKTPUUYECKOE  HAIpsKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. Y ACIbHOE COMPOTHBJICHHE BelmiecTBa. 3akoH Oma
o ydactka uenu. [locnepmoBarenbHOE MW mapajuielbHOE  COCIUHEHUE
MIPOBO/IHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUECKOrOo ToKa. 3akoH Jxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U MOTPEOUTETN IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TIOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYEHUE NI KU3HU Ha 3eMJIe.
OneiT  Opcrena. MarHuTHoe T1oJie 3JIEKTpUYecKoro Toka. I[IpumeHenwue
JJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MATHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJIBUTaTeNlb OCTOSIHHOTO TOKa. VICIo/Ib30BaHUE 3JEKTPOABUTATENEH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABnaeHue snnekTpoMarauTHOW nHAYKIMK. [IpaBuiio Jlenma.
DIeKTpOoreHepaTop. CnocoOb1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jlemoncmpayuu

1. DJEeKTpU3aLus TEN.

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

YCTpPONCTBO U IEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaThuecKasi HHIYKLIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH U TUDTIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTUHUM AJIEKTPUUECKOTO OIS,
W cTOYHUKHN NOCTOSIHHOTO TOKA.

JIeCTBHS IEKTPUIECKOTO TOKA.

0. DJAeKTpU4ecKuil TOK B )KUIAKOCTH.

1. Ta30BbIit pa3ps.

2. H3MepeHue CHIIBI TOKa aMIIEPMETPOM.

13. H3mepeHwue dAEKTPUICCKOTO HANPSDKEHHS BOTBTMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHUN.

15. B3auMopeicTBUE MOCTOSIHHBIX MarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH pa3/ICICHUS MOTIOCOB MarHUTA.

17. MopenvpoBaHNE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmpIT OpcTena.

19. MarauTHOE 1oJie TOKa. DJICKTPOMArHHuT.

20.  JleticTBHEe MarHUTHOTO TIOJIS HA TIPOBOAHUK C TOKOM.

21.  DnekTpoaBuraTeNb MOCTOSSHHOTO TOKA.

22. HUccnenoBanue sIBICHUS JIEKTPOMArHUTHOM UHTYKIIHH.

23.  Onbitel Dapajes.

24. 3aBUCHUMOCTbH HAMpaBICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

25.  DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol

MR B©00NO AW

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

2. HccnenoBanre ACHCTBUS SJCKTPUUYCCKOTO IMOJS HA TMPOBOJAHHKU H
JTUDJICKTPHKH.

3. COopka u npoBepka pabOThI IEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.

4, H3mepeHne 1 peryJiMpoBaHue CUIIBI TOKA.

5. H3mepenne u peryIMpoBaHue HaPSOKCHHS.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OneITE,  JEMOHCTPHPYIOIIUE  3aBUCHMOCTh  DJIEKTPHUUYCCKOTO

COIIPOTUBIIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IJIOLAAN MONEPEYHOrO0 CEYCHUS U
MaTepuaa.
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8. [IpoBepka mpaBuiia CIONKEHUS HANPSHKEHUA MPHU MOCIEI0BATENEHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9.  IlpoBepka mpaBuia Aisl CUJIBI TOKA MPU MapauIEIbHOM COEAMHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl dBIEKTPUUYECKOTO TOKA, HIYIIETO dYepe3
pE3UCTOP.

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

12. HccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO Y€pe3 JIAMIIOYKY,
OT HANPSHKEHUS HA HEM.

13. Onpenenenne KIIJ[ HarpeBarens.

14. HccnenpoBaHre MAarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

15. H3ydyeHue MAarHUTHOrO TIOJISI TIOCTOSIHHBIX MAarHUTOB TIPH UX
O00BbEIMHEHUU U PA3JICICHUU.

16. HccnemoBaHue nEWCTBUSA DIIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPEJIKY.

17.  OnbITbl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3aUMOJIECUCTBUS
KATYIIKX C TOKOM ¥ MarHuTa OT CUJIbI TOKA M HAIIPABJIEHUS TOKA B KaTyLIKE.

18. H3yueHue neHCTBUS MArHUTHOTO TOJIS HA MPOBOIHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.

20. Usmepenne KIIJ] anexTpoaBuraTensHOM yCTAHOBKH.

21. OmnsITBl TIO WCCIEAOBAHUIO SIBJICHHS DJIEKTPOMATHUTHOW WHIYKITUH:
UCCIIEIOBAaHNE N3MEHEHUM 3HAUEHUS U HAIIPABJICHHUS] MHAYKIIMOHHOTO TOKA.

8 kaacc

Pa3nes 8. MexaHu4veckue siBJIeHUS

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 MpsiMOJIMHEWHOe BHkeHue. CBoOOIHOE
najgenue. OnbiThl ['anues.

PaBHOMepHOE nBMXKEHHE MO OKpYKHOCTH. [lepuon u yactota oOpaieHusl.
JIunenHas u yrinoBasi CKOpocTd. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIbKEHUS,
cujia TPEHUS TOKOs, IPYTrUe BUIbI TPEHUS.

Cuna TSHDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue miaHeT Bokpyr Comuna (MC). IlepBas kocMmuueckas
CKOpocTh. HeBecoMOCTh M mEPETPY3KHU.

PaBHOBecue maTepuaibHON TOYKU. AOCOTIOTHO TBEPAOE Teso. PaBHOBecHe
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynece tena. U3sMenenne umnynbsca. Mnynbe cuiibl. 3aKOH COXpaHEHUS
uMmmnyibsca. Peaktusnoe asmxenue (MC).

Mexanuueckas pabota ¥ MOUIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
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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.

S. Habmroienue 1BUKEHUs Tela 0 OKPY>KHOCTH.

6. HabmroieHue MexaHW4ecKuX SIBJICHUN, MPOUCXOASIIUX B CHCTEME

orcuéra «Temexxka» mnpu e€ paBHOMEPHOM H 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 JABHKCHHUHU.

10. Ilepenada mmmymbca MpU B3aMOJCHCTBUM Tell.

11. IIpeoOpa3zoBaHUs SHEPTHH NIPU B3aUMOJICHCTBUH TEIL.

12.  CoxpaneHue UMIyJbca MPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaOGnroaeHue peakTUBHOTO JBUXKCHMUSI.

15. CoxpaHeHHe MEXaHUYECKOM IHEPTUU IIPU CBOOOITHOM MaICHHH.

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

Jlabopamopnvie pabomout u onvimol

1. KoncTtpyupoBanue  Ttpakra [y pa3roHa MW JAJIBHEWIIEro
PABHOMEPHOT'O JABMKCHUS IIAPUKA UIIH TEICKKH.

2. OmnpeneneHue CpeTHe CKOPOCTH CKOJIBXKEHUS OpyCcKa WIIH ABHMKCHHS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOPEHHUs Tejla IpU paBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM TNIOCKOCTH.

4, HUccnenoBanne  3aBUCUMOCTH nyTd  OT  BpPEMEHU npu
PaBHOYCKOPEHHOM JIBUKEHUM 0€3 HadaJIbHON CKOPOCTH.

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

Ha4vaJIbHOU CKOPOCTH IIYTH OTHOCATCA KaK pPiang HCUYETHBIX quceia, TO
COOTBCTCTBYIOHIHUC IMTPOMCIKYTKN BPEMCHHU OJIMHA-KOBEI.

6.  HccnemoBaHue 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHJIbI
HOPMAJILHOTO JaBIICHHSL.

1. Omnpenenenne KodhGUITMEHTA TPEHUST CKOJIBKCHHUSI.

8. Omnpenenenune )XECTKOCTHU NMPYKUHBI.

Q. Omnpenenenve paboOThl CHJIBI TPEHHSI NMPH PABHOMEPHOM JIBUYKEHUH

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. Mexanndeckue K0J1e0AHUA ¥ BOJTHBI

Konebarenbnoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJEOaHMI:
MEepUoJ, 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 Tee, ceiicMuueckue BoiaHbl (MC).

3Byk. ['poMKOCTh 3ByKa W BbIcOTa TOHA. OTpaxeHue 3Byka. MH(Dpa3Byk u
yIbTPa3BYK.

Jlemoncmpavyuu

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

2. Ha6nronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

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.

Jlabopamopnvie pabomout u onvimol

1. Omnpenenenre 4acTOTHl U TEpPHOJa KOJEOAHUN MaTEMaTUYECKOTO
MasITHUKA.

2. OnpeneneHrve YacTOThl W TEpHOJia KOJEOAHWNW TPYKUHHOTO
MasTHUKA.

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

4, UccnenoBanne 3aBUCUMOCTH TMEpUOJa KOJEOAHUM MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a.

5. [TpoBepka HE3aBUCUMOCTH TTepHO1a KOJIeOaHUi TPpy3a, MOIBEIICHHOTO
K HATH, OT MacCHI Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH IE€pUOAa KOJeOaHHIt
MIPY>KUHHOTO MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHEI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHMUS.

Paznen 10. DuaekTpoMarHuTHOe TOJie U IJIEKTPOMATHUTHBbIE
BOJIHBI

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANeKTpOMarHuTHhIX BOJH. Illkanma siaekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJIIHOBBIE CBOMCTBA
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.

IHoBTOpPHTEIBLHO-0000 IIAKO M MOAY b

[ToBTOpUTENHEHO-0000IAOMINI MOAYJIb TPEAHAZHAYEH JIs1 CUCTEMAaTHU3aluU
U 0000meHnus TPEAMETHOTO  COACp)KAaHWA W  OMNbITa  JIEATEeIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (GM3MKH, a TAK¥KEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy M0 (Qu3uke i 0oOydaromuxcs,
BBIOPABIIKX ATOT y4E€OHBIN PEIMET.

[Ipu u3yyeHur JaHHOTO MOMIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBACTCS JOCTUKEHUE MPEIMETHBIX U
METaIlpe/IMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKHU, OBJIAJICHUEC YMEHHUSIMHU OOBICHATH (U3MUECKHE
ABJICHUSI, TPUMEHSS TMOJYYCHHbIE 3HAHMs, pElIaTh 3aJa4d, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO NESATEIBbHOCTHBIM XapakTep JaHHOIO pa3jiella pealn3yeTcs
3a CU€T TOTO, YTO YYalIUEeCs BBIMOJHAIOT 3a/IaHKsl, B KOTOPBIX UM IpeJjiaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUN pacrno3HaBaTh W HAYYHO OOBACHSTH
dbu3uYecKue SIBJICHUS B OKPY KaIOIIEH TPUPOJIC U TOBCETHEBHOM KU3HH;

HCIIONL30BaTh HAay4YHBbIE METO/bl HCCIEN0BaHUS (U3UUYECKUX SBICHUMU, B
TOM YHCJIE JIJI MPOBEPKU TUIOTE3 U MOJYYEHUS 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
uccienoBaHne 0000maronero xapakrepa. Pasnmen 3aBepiiaeTcsi MpOBEIECHUEM
JTMArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

9 kuace

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JlyueBass  Mozelnb CBETA. HUctounnkn CBETa. [IpsamonuuerHoe
pacnpoctpanenue cBera. 3atmenua Connua u JIynsl. Otpaxxkenue csera. [Inockoe
3epKaJIo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomMieHUs cBeTa. [lomHoe BHyTpeHHee
OoTpakeHHe cBeTa. lcmonb3oBaHUME TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUsS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xox mydeit B gmH3e. Onruueckas cucteMa (oroamnmapara,
Mukpockona u teneckona (MC). I'ma3 kak ontuueckasi cucrema. bam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cmBera B crnekrp. Omnbitel Hetorona. CrioxeHue
CIEKTPAJIbHBIX LIBETOB. /{ucnepcus cBera.

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

4, [Ipenomnenue ceera.

) OnTuyeckuii CBETOBO/.

6 Xon tydeit B coOuparoriei JInHse.

1. XoJ Jiyuer B paCcCEUBAIONIEH JIMH3E.

8 [Tonyyenue n300pakeHUi ¢ TOMOUIBIO JIHH3.

9. [TpuHuun aeiicTBus QoToarapaTa, MUKPOCKONA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznoxeHue 0€JI0ro CBETA B CHEKTP.

12.  Tlomydenue O6emoro cBETa MpHU CIOKEHUN CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomoul 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 (OKYCHOIO PAcCTOSIHUS W ONTHYECKOW  CHJIBI
coOuparonie JTUH3HI.

6. OnBITH IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTD.

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

[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHnTOBBIE SIBJIEHUSI

Omnwitel Pezepdopaa u minanerapuas moxaens atoma. Monens atoma bopa.
Hcnyckanue u noroiieHne ceera atoMoM. KBaHThI. JInHeYaTbie CIIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, Oeta- 1 raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmozens aromHoro sgpa. HM3oronsl. PannoaktuBHBIE
npeBpanieHus. [lepron nonypacnana aTOMHBIX SAEP.

Snepuble peakuuu. 3aKOHBI COXPAaHEHHMS 3apsSi0BOrO U MAacCOBOTO YHCEIN.
DOHeprus CBA3M aTOMHBIX saep. CBA3b Macchl W dHEpru. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun Connua u 38€31 (MC).

SlnepHas sHepreruka. JIeWCTBHUS pPagUOAKTUBHBIX W3JIYYEHUM HA >KUBBIC
opranu3msl (MC).

Hemoncmpauuu
CrexTpbl U3Ty4YeHUS U TOTJIOMICHUSI.

CrekTphl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bumibcona.

Pabota cuérurka HOHU3UPYIOMINX U3ITYYESHUH.

Perucrpanus usinyyeHuss npupOAHBIX MUHEPAJIOB U IPOTYKTOB.
ﬂaﬁopamopubte padomul u onvimul

1. HaGnroneHue CryionHbIX U TMHEHYAThIX CIIEKTPOB U3TYUYEHUS.

2. HccnenoBanne TPEKOB: U3BMEPEHUE SHEPTUU YACTULBI 10 TOPMO3ZHOMY

ok wnrE
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nyTH (1o gororpadusm).

3. H3mepenne painoakTHBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb

[ToBTOpHUTETHEHO-0000IIAIOIINN MOTYJIb TIPEAHA3HAYEH JJISI CUCTEMATH3aIUH
U 0000meHns TPEAMETHOTO  COACp)KAaHWS W OMNbITa  JIEATEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (U3HKH, a TAKXKE I MTOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy To (u3uke s oOydJaronuxcs,
BBIOPABIIKX ATOT y4E€OHBII PEaMET.

[Ipu u3ydeHun JaHHOTO MOAYJISl PEAU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJIBI
JEATETLHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHws, (QopMupyercs
€CTECTBCHHO-HAy4YHasd I'PaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIECIOBaHUS
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 YYAIIUECA BBIMOJIHAIOT 3a/IaHKs], B KOTOPBIX UM IpEIIaracTcs:

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

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBaHUS (U3UUECKUX SBICHUMN, B TOM
YUCJIE I IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKHUX BBIBOJIOB;

OOBSICHSITh HAyYHbIE OCHOBBI HAaM00JIEE BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTUW, HAPUMEP, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.

Kaxmas w3 TemM JaHHOTO pasjielia BKIIOYAET HSKCIEPUMEHTAIbHOE
uccienoBaHue oOoOmaronero xapakrepa. Paszgen 3aBepinaercs MpOBEICHHEM
JTUarHOCTUYSCKOM M OIIEHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

Ilnannpyemble pe3yibTaThl 0CBOCHUS YUeOHOro npeamera «Dusuka
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Nzyyenue ydeOHOrO mpemMera «Pusmka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO oO0OecrnedynBaTh JOCTHKEHUE CICAYIOIIUX JUYHOCTHBIX,
METaIpEeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE Pe3yJIbTaThl
IHampuomuueckoe eocnumanue:
NpOSIBJIECHUE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HAyKH;
IIEHHOCTHOE OTHOIIICHUE K JOCTHUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u dyxoeno-upaecmeennoe ocnumanue:
TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyXICHUH
OOIIIECTBEHHO-3HAYUMBIX M JTUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUICCKUM
MPUMEHEHUEM JOCTIKESHUN (DU3UKH;
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OCO3HaHUE BAXHOCTU MOPAIbHO-ITUYECKUX NMPUHLHUIIOB B JEATEILHOCTH
YYEHOTO.

Icmemuueckoe eocnumanue:

BOCIIPUATHE ICTETUUECKUX KAYECTB (PU3NYECKON HAYyKU: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HaHWE IIEHHOCTU (PU3UYECKON HAyKH KaK MOIIHOIO WHCTPYMEHTa
MO3HAHUS MHpA, OCHOBBI PA3BUTHUSl TEXHOJOTWN, Ba)KHEWIIEH COCTaBIISIOLICH
KYJbTYPBI;

pa3BUTHE HAy4YHOH JI0O03HATENBHOCTH, MHTEpPECca K MCCIIEN0BATEIbCKON
JEeSITETBHOCTH.

Dopmuposanue Kyapmypst 300pP06bs U IMOUUOHATLHO20 ONA2ONOTIYYUUL:

OCO3HAaHME IIEHHOCTH 0e30MmacHOro olpasza »W3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XHOCTUM TMpaBWwi O€30MacHOTO IMOBEACHUS Ha
TPaHCIIOPTE, Ha JOPOTax, C DJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJAOBaHHUEM B
JIOMAITHUX YCIOBUSIX;

c(OpMHUPOBAHHOCTh HaBbIKa peQJIEKCUU, NMPHU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APyroro 4ejioBeKa.

Tpyoosoe éocnumanue:

AKTUBHOE Yy4YacTHE€ B PEIICHUM MNPAKTUYECKUX 337a4 (B paMKax CEMbH,
IIKOJIBI, TOPOJa, Kpasi) TEXHOJOTHYECKOM U COIMAIbHOM HaIpaBiICHHOCTH,
TpeOYyIOIUX, B TOM YUCJIE U (PU3NUECKUX 3HAHUK;

WHTEPEC K MPAKTUIECKOMY U3YUEHUIO MTPOQecCcuil, CBI3aHHBIX C (PU3UKOM.

IKonozuyeckoe eocnumanue:

OpUEHTAIMs Ha MpUMEHEHHE (DU3NYECKUX 3HAHUW JJISI pElIeHUs 3ajad B
00JIacTH OKpYy>Kalolllel cpejbl, IJIaHUPOBAHUSI TOCTYNKOB U OIICHKH HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY KAKOIIEH CpeIbl;

OCO3HaHME TI00ATBHOTO XapakTepa HKOJOTUUECKUX MPOOJeM U MyTel hx
pelieHus.

Aoanmayusa odyuaouiezoca K UsMEHAIOWUMCA YCA0GUAM COUUATLHOU U
npupoOHOiIl cpeowl:

NOTPEeOHOCTh BO B3aMMOJICHCTBUMU TP BBIMOJHEHUN UCCIIEIOBAHUNA U

MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTU Yepe3 MNPAKTUYECKYIO
NEATEIIbHOCTD;

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

OCO3HaHME ACPUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
obnacTu pU3HKY;

MJIAaHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (PHU3UUYECKUX
3HAHUM;

CTPEMJIEHUE AHAIM3UPOBATh M  BBISBIATH B3aUMOCBSI3U  MPUPOBI,
00111ecTBa M YKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

OLICHKA CBOMX JEHUCTBUM C Yy4ETOM BIMSHMS Ha OKPYKAIOLIYIO Cpeny,
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BO3MOJKHEBIX TJI00aIbHBIX HOCﬂeﬂCTBHﬁ.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcajbHbIe NO3HABATEIbHBIE 1eCTBUA
baszoewvie nozuueckue oelicmeusi:

BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB
(siBNICHMI);

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

BBISIBIIATH 3aKOHOMEPHOCTH Y TMTPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX ¥ HAOJIOACHUSAX, OTHOCSIIMXCS K (DU3NYECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3M MPHU HU3YUYCHUH (PU3UIECKUX
SABJICHUM M TPOLIECCOB; JI€NIaTh BBIBOJBI C HMCIOJIb30BAaHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX ~ YMO3aKJIFOUEHUW, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bu3HUeCKNX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHuss Y4eOHOU (HU3MUECKOM
3ajauyn  (CpaBHEHHWE HECKOJBKMX BapUAHTOB peEUICHUs, BHIOOp HauboIee
MOIXO/ISIIETO C YIETOM CaAMOCTOSITEIHHO BEIJICIICHHBIX KPUTEPHEB).

ba3zoevie uccnedosamenvckue oelicmeus:

WCIIOJIB30BaTh  BOMPOCHI KaK  HMCCIIEIOBATEIhCKUM WHCTPYMCHT
MTO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSTEIHFHO COCTABIICHHOMY TUTAHY OTBIT, HECIIOKHBIN
(U3UIECKHI KCIIEPUMEHT, HEOOJIBIITOE UCCle0BaHNe (PU3NUSCKOTO SBIICHHS;

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

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

MPOTHO3WPOBATh  BO3MOXKHOE  JalbHEHIIEe pa3BUTHE (DUINICCKUX
MPOIIECCOB, a TAKXE BBIABUTATH NPEAINONOXKEHUS 00 WX PAa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Paboma c unghopmayueir:.

NPUMEHSTh Pa3IUYHbIC METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope wuHbOpPMANMK WIM JaHHBIX C YYETOM TMPEIJIOKEHHON ydeOHOM
(bu3uYeCKOM 3a1a9H;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSATEIIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY  TIPEACTABICHHS
uHbOpPMAITUK ¥ WLTIOCTPUPOBATh pEIIaeMble 3aadd HECIOXKHBIMH CXEMaMH,
IuarpaMMaMu, MHOUM rpauKoi U UX KOMOMHAIUSIMHU.

YHuBepcajbHble KOMMYHHKATHBHbBIE 1eHCTBUA
Obwenue:.

B XOJIe OOCYXJEHUsI Yy4eOHOro MaTepuayia, pe3yJbTaTOB JaOOpPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOMl TEMbI U
BBICKQ3bIBaTh HJIEH, HAIICJICHHbIE Ha peEIIeHHWe 3a7Ja4d W MOoJjep KaHue
Oy1aroxenaTeIbHOCTH OOIICHHUS;
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CONIOCTAaBJISATh CBOU CYXIEHHUS C CYXKICHUSIMU JPYTHX YYAaCTHHUKOB
Juanora, OOHapy>KMBaTh Pa3jiniKe U CXOJICTBO MO3UIIUN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

myOJIMYHO TPEJCTABIATH PE3YIbTAThl BHIIIOJIHEHHOTO (PU3NYECKOTO OMbITA
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

Coemecmuasn oesmenvnocms (CompyoHuuecmeo):

NOHUMAaThb W  HCHOJIb30BaThb  MPEUMYIIECTBA  KOMAaHIHOU u
WHANBUAYAIbHON paOOThI P PEIICHUN KOHKPETHON (PU3NIECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JACHCTBUS
no e€ JOCTHKEHUIO: paclpelesaTh poiH, 00CYyKAaTh MPOLECCHl U PE3YJIbTAThI
COBMECTHOM paboThI; 0000111aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJbTaTa Mo
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JCUCTBUS C JIPYTUMHU YJI€HAMU
KOMaH/Ibl;

OLICHMBATh Ka4eCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

YHuBepcaJbHbIE PeryJsTUBHBIC 1eHCTBUA
Camoopzanuzayus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M y4EOHBIX CUTYalUsX, TPEOYIOLIUX
11 pelieHust GU3NYECKUX 3HaHUM;

OPUEHTUPOBATbCS B  PA3NIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUH
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYMIIE, IPUHATHAE PEILICHUN TPYIION );

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelIeHUsl PU3NYECKOHN 3a1auu UTu
IJlaHa MCCIEIOBaHUSl C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEILICHMI;

Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (pehiexcusn):

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMu U Mpejiarath IiaH €€ U3MEHEHUS;

OOBSACHATh NMPUYHUHBI JTOCTHKEHUS! (HEIOCTHXKEHHSI) PE3yJIbTaTOB
JEeSATEIbHOCTH, JaBaTh OLICHKY NMPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCII€ B XOJ BBIIOJIHEHHS
(U3MYECKOr0 UCCIENOBAHUS WM IMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallli, yCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YNIbTATA LIEJIA U YCIOBUSM.

IMOoyuoOHaANbHBLIL UHMEIIEKM

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOJe Cropa WIN AUCKYCCHUU

Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTOrO.
Ilpunamue ceba u opyzux:

MpU3HaBaTh CBOE MPaBO HA OMIMOKY MPH pelIeHUH (PU3NYECKUX 3334 WIH

B YTBEP)KJCHHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYroro.

IIpeaMeTHbIE pe3yabTATHI

7 kaacc

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpMHPOBAHHOCTH Y O0YJArOITUXCSI YMEHHUIA:
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UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKUE U  XHUMHUYECKHE  SIBIICHHUS,
HaAOJI0/ICHHE, SKCIIEPUMEHT, MOJIEJh, TUIIOTE3a; EAMHUIIBI (PU3UUECKUX BEJIUYUH;
aToM, MOJIEKyJIa, arperaTHble COCTOSHUS BemecTBa (TBEpIOE, IKHIKOE,
razoo0pa3Hoe); MEXaHUYEeCKOe [IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEHOE), TPACKTOPHS, PaBHOACUCTBYIOIIAs cui, nedopmarus (yrnpyras,
MJIACTUYECKAast ), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuyath sBiaeHUs (Auddys3us; TEMIOBOE IBUKEHUE YACTHI] BEIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEpPaBHOMEPHOE JIBUYKEHUE; WHEPIINS;
B3aMMOJICUCTBHE TEJ; PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO
BpalleHUs; Tepeaya JaBlieHUs TBEPIABIMU TeJIaMH, >KUJIKOCTAMH U Ta3aMu;
aTMoc(epHOe JaBJjcHHUE; TUIABaHUE TeJl; MIPEBPaIlleHUs] MEXaHUYECKON YHEPTHUN)
0 ONHUCAaHUI0O HUX XapaKTepHbIX CBOWCTB W HA OCHOBE  OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3HIECKOE SIBICHUC;

pacmo3HaBaTh  MPOSIBIICHWE  W3YYEHHBIX  (PU3MYECKUX  SBJICHHM
B OKPYXaIOIlleM MUpPE, B TOM 4Hcie (U3NUECKUE SIBJICHUS B MPUPOJIE: IPUMEPHI
JIBMKEHUS C Pa3TUYHBIMU CKOPOCTSMHM B KMBOW U HEKUBOW MPUPOJIE; ACHUCTBUE
CWJIBbl TPEHUS B MPHUPOJIC U TEXHUKE;, BIMSHUE aTMOC(PEPHOro [1aBJICHUS Ha
KUBOW OpraHu3M; IUIaBaHUE pbIO, phIYArd B TEJ€ 4YEJIOBEKAa; MPU HTOM
NEPEeBOJIUTh TMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKY (HU3UUECKUX SIBICHU;

OTHCHIBATh M3yUYCHHBIC CBOMCTBA TE M (PU3MUCCKHUE SBIICHUS, UCITONB3YS
¢u3ndeckrue BEIWMYMHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSHKECTH, BEC Teja, CHjia
TpPeHUS, JaBJeHHE (TBEPIOTO Tea, KUIKOCTH, Tas3a), BBITAJKHUBAIONIAS CHJIA,
MexaHuJecKkas paboTa, MOIIHOCTh, TUICYO CHJIbI, MOMEHT CHJIBI, KO3(PPHUIIUCHT
MOJIC3HOTO JICUCTBHUS MEXaHM3MOB, KHHETUYECKAsl W MOTCHITMATbHAS dHEPTHUS);
IpU OMUCAHUU TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIIOJIb3YyEMbIX
BEMYNH, WX OOO3HAYEHUS W EAUHUIBI (PU3NYECKUX BEJIMYHMH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BETMYMHAMH, CTPOUTh TpapUKA U3YUYCHHBIX 3aBUCHUMOCTEH (PU3NUYECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YSI MPaBWJIA CIIOKEHUS CUJT (BIOJIb OJTHOM TpsiMOil), 3aKoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmesna, MpaBUJIO paBHOBECHsl pbiuara (0Ji0Ka), «30JI0TOE
NPaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHHS MEXaHMUYECKOW JHEPTHH; IPH 3TOM
JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MAaTEMaTHYECKOE
BBIPKCHUC;

OOBSCHATH (DU3UUCCKUE SIBJICHUS, ITPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyaIlui MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBHIABISATH
MIPUYMHHO-CJICJICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE U3 1-2 JOrMYecKux
maroB ¢ omopoi Ha 1-2 wu3y4eHHBIX CBOMCTBAa (DUBMYECKUX SIBICHUM,
(bu3HUeCKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacuérHele 3amadyd B 1-2 JEHCTBUA, HCMONB3YySA 3aKOHBI U
(dbopMybl, CBSI3bIBAOIINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/layu 3alKChIBaTh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3NYECKHE BEIMYMUHBI B
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(opMyJIbl M IPOBOJUTH PACUYETHI, HAXOAUThH CIIPABOYHBIE JaHHBIE, HEOOXOAUMbIE
JUIA pElIeHUs 3a/ad, OLCHUBATh PEATMCTUYHOCTh IOJIYYEHHON (QU3ndecKon
BEJIMUMHBI,

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU HNOMOLIH
(¢u3nyecKux METOJIOB; B ONMCAHUM HCCIIEJOBAHMS BBLACIATH MPOBEPSIEMOE
OpEanoIo)KeHUe (TUNOTE3y), pa3indyarb W HHTEPIPETHUPOBATh IMOIYYEHHBIN
pe3ysbTaT, HAXOAWTh OIIMOKM B XOJE€ OMNbITa, JeJaTb BBIBOABI IO €ro
pe3yJipTaTam;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUM WIH
(¢u3znyecKkux CBOMCTB Tel: (OPMYJIUPOBATH IPOBEPSEMBIE IPEAINOIOKEHHUS,
coOupaTh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0BaHMSI, 3aUCHIBATh X0/ OIbITa
U GOpMyITUPOBATH BHIBOJIBI;

BBITIONHATh TPSMBIE H3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeTa,
00BbEMa, CHIIBI U TEMIIEPATyphl C HMCIOJH30BAHHEM AHAJIOTOBBIX M ITU(PPOBBIX
MpUOOPOB; 3aMKMCHIBATh MOKAa3aHUs NPUOOPOB C YYETOM 33aJaHHON aOCOJIFOTHOU
ITOIPEIHOCTH U3MEPEHN;

IPOBOJUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3NUYECKOHN BEIMUUHBI OT
ApPyrod C HCHOJb30BAaHUEM TPAMBIX H3MEPEHUN (3aBUCHUMOCTH  IYTH
PaBHOMEPHO JBUXKYLIETOCS Tejla OT BPEMEHM JBUKEHHS Teja; CUJIbl TPEHMS
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpabOTKM MOBEpXHOCTEH Ten u
HE3aBUCUMOCTH CHWJIbI TPEHHS OT IUIOAAU CONPUKOCHOBEHHUS TEJ; CHJIbI
YyIPYyrocTH OT YAJUHEHUs] TMPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BbEMA
NOTPYXEHHOW 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 BBITIOTHSTH
U3MEpEHHs, CJeays TMpeAJIOKCHHOMY IUTaHy, (DUKCHUpPOBATh pE3yJbTaThI
MOJTy4E€HHOM 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJIE TIPEIOKECHHBIX TaOJIHIT
U TpaduKOB, /1eJaTh BEIBOJBI 110 pe3yIbTaTaM MCCIICIOBAHMS,

IPOBOJNUTh KOCBEHHbIE H3MEpPEeHMs] (PU3MUECKUX BEJIWYMH (IUIOTHOCTH
BEIIECTBA XUAKOCTH M TBEPAOrO TeNa; CUia TPEHUsI CKOJBKEHHUS; JaBJICHUE
BO3/yXa; BBITAJKMBAIOIIAs CWJIa, JEHCTBYIOIIAs Ha MOTPYXKEHHOE B KUAKOCTb
TeNO; KO3((UIMEHT MOJIE3HOTO JEHUCTBUS MPOCTBIX MEXAHU3MOB), CIEIYs
NPEIOKEHHON  WHCTPYKUMHW: TIPH  BBIOJHEHWHW HW3MEpPEHUl  coOupathb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE NCKOMOU BETMYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBhI, TEPMOMETpP, TUHAMOMETp, COOOIIAIOIINECS] COCYIbl, 0apoMeTp, phIvar,
MOJIBWKHBIM M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNTIOCKOCTB;

XapaKkTepu30BaTh  NPUHLHUIBI  JEHCTBUS  M3YYEHHBIX  IpHOOpPOB
U TEXHUYECKHMX YCTPOMCTB C OMOpPOM Ha HX ONUCaHUS (B TOM 4YHUCIE:
MOJUINITHUKY, YCTPONCTBO BOJOIPOBOA, TMAPABIMYECKUNA IMpecc, MaHOMETP,
BBICOTOMEp, NOPIIHEBOM HACOC, apeoOMETp), MCIONb3ys 3HAHUS O CBOMCTBax
(u3nyeckux sBICHUN U HE0OX0AUMbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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NPUBOAUTL HpuMepbl [/ HaxoauTh HHGOPMAIMIO O IpHUMEpax
PAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUWA B MOBCEIHEBHOW >KU3HU
g obecriedeHust 0e30MacHOCTH MpU 00pallleHUuH C MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUSI 3J0POBbSI U COOJIOJICHHS HOPM SKOJOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYUIIECTBJISATh OTOOpP MCTOYHUKOB HH(popManuu B cetu HWHTepHeT
B COOTBETCTBHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS
3HAHUM U MyTEM CpPaBHEHHUS Pa3IUMYHBIX MCTOYHUKOB BBIACNATH MH(OpMaIuio,
KOTOpas SBJISIETCS] MPOTUBOPEUMBON UIIM MOKET ObITh HEJIOCTOBEPHOI;

WCIIOJB30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJJaHUM HAyYHO-NOMYJISPHYIO
TuTEPATypy GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
NurtepHer; Bianerb NpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MHGOpMAIMK (PU3UYECKOTO COACPIKAHUSA, B TOM UUCIIE
nyOJUYHO JIeNaTh KpaTKue COOOIIEHUsI O pe3yibTaTaX MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM; MPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YUYEHHbI MOHSTUHWHBIN
anmapat Kypca (GU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTALIUCH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpe/esTh
00513aHHOCTH B TPYIMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33/1a4aMU, CIECJIUThH 32
BBINIOJTHEHUEM TUIaHa JEWCTBUM, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKIaa B
NEATENIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
YUYUTHIBASE MHEHUE OKPY KaIOIIUX.

8 kyacc
[IpeameTHble pe3ynbTaThl Ha ©0a30BOM ypPOBHE JOJKHBI OTpa)aTh
c(hOpMHPOBAHHOCTH Y O0OYJAIOIITUXCS] YMEHHUIA:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBHKCHUE
aTOMOB U MOJIEKYJI, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTALINYECKUE U
amop(HbIe Tea, HACHIIIEHHBIM M HEHACHIIIEHHBIM Map, BIAXKHOCTh BO3/YXa;
TEMIIEpATypa, BHYTPEHHSISI DJHEPTHs, TEIUIOBOM JIBUTAaTENb; >SJIEMEHTapHbBIN
ANIEKTPUUYECKUN 3apsifl, AJIEKTPUUECKOE TMOoJie, MPOBOAHUKH W JIUDJICKTPUKU,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paziuuath SBJICHUS (TEIUJIOBOE pacIIMpeHHe/cxkaThe, Teronepeaaya,
TEIJIOBOE pPAaBHOBECHE, CMauyMBaHWE, KalMWUIAPHbIE SBJIEHUS, HCIAapEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpuUcTau3aius (OTBepACBaHMUE), KHUIIEHUE,
Terionepeaadya (TEMJIONPOBOIHOCTh, KOHBEKIIMS, H3JIYyUYCHHE); DJICKTPHU3ALUS
TEN, B3aUMOJICHCTBUE 3apsiiOB, ACHCTBHSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICKCTBUE MAarHUTOB, JIEMUCTBUE€  MArHUTHOTO  IOJIS
Ha TPOBOJHUK C TOKOM, DJICKTPOMAarHWUTHAash WHIAYKLHS) IO OMUCAHUIO HX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JTaHHOE
¢dusnueckoe SBICHUE;

pacmo3HaBaTh ~ MPOSBICHHE  WU3YYEHHBIX  (PUBMUYECKUX  SBJICHHM
B OKpYXalolleM MHpe, B TOM 4YHCie (U3NYECKUe SBICHUS B MPHUPO/IE:
NOBEPXHOCTHOE HATSKEHHE W KalWJUISIPHBIE SIBJICHUS B NPUPOJE, 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 JAJSL JKU3HH Ha 3emJie, MOJISIPHOE CHUSHHUE; MPH STOM
NEPEeBOUTh NPAKTUUECKYIO 3a/adyy B Y4YEOHYIO, BBLICNATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKH (PU3UUECKUX SBICHUI;

OMKCHIBATh U3yUECHHBIE CBOMCTBA TEl M (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
¢du3nyueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIJIOTHI, YJelbHasi TEMJIOEMKOCTh BEIIECTBA, yJleJbHAs TEIJIOTAa IUIABJICHUS,
ylelbHasg TeIuioTa MapooO0pa3oBaHus, yAENbHas TEIIOTa CrOpaHWsl TOILUIWBA,
KO3 (DUIIMEHT TMOJEe3HOT0 JACUCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/lyXa, DJEKTPUUYECKUM 3apsl, CHUJla TOKa, DSJIEKTPUUYECKOe
HanpsDKEHUE,  COMPOTUBJIECHUE MPOBOJHMKA, YAEIbHOE  CONPOTUBIICHUE
BelIeCTBa, paboTa W MOIIHOCTb JJIGKTPUYECKOTO TOKA); MPH OMUCAHHUH
MPaBWJIBHO TPaKTOBaTh (DU3UYECKH CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
000O3HAaUEHUs W €OUHULBl (U3NYECKUX BEIMYUH, HAXOAUTh (HOPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIUYMHY C JPYTUMH BEIUYHHAMH,
CTPOUTH TPaQUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBIECHUS U MPOIECCHI,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS  MOJIEKYJISPHO-KUHETUYECKOW  TEOpUU
CTPOCHMsI BEIIECTBA, MPHUHIMUN CYNEPHO3ULHMUA TOojded (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsjaa, 3akoH OMa A ydacTka LENu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUs SHEPIMH; IPU ITOM J1aBaTh CIOBECHYIO
(GbopMyTHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHNE;

OOBSICHATh (U3MYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalldii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE M3 1-2 joruyeckux
miaroB ¢ omnopoil Ha 1-2 wu3ydeHHBIX CBOMCTBA (DUBMYECKUX SIBICHHM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud B 2-3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(GopMyIibl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHaIU3a yCIOBUS
3aJjlayd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pelIeHusl 3aJadd, BBIOMpATh 3aKOHBI M (HOPMYJBI, HEOOXonUMbIEe IS €€
pellleHusi, NPOBOAUTH pacu€Thl M CpPaBHUBATh IIOJYYEHHOE  3HAYCHUE
(Gu3NYIECKOI BETUYMHBI C U3BECTHBIMU TaHHBIMH,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEIIUTh TPU MTOMOIIH
(¢uU3NYECKUX METOJOB; UCIONB3yS OMNHCAHME WCCIEAOBaHUsA, BBIACIATH
MIPOBEPSIEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABUIIBHOCTH MOPSIIKA MPOBEACHUS
MCCIJIETOBaHMsI, IEIaTh BbIBOJIbI;

OPOBOAMTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBONCTB Ten (KaNMWULSIPHbIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3qyxa OT ero  oObéma,  TeMmIeparypbl;  CKOPOCTH  Tpoliecca
OCTBIBaHUS/HArPEBaHUs MPHU U3IYYEHUU OT I[BETA M3ITydarollei/moriouaronen
MOBEPXHOCTU; CKOPOCTh HCIApPEHHUs] BOABI OT TEeMIEpaTyphl KHUAKOCTH M
wiom@aan €€ MOBEPXHOCTH; DJIEKTpU3alusi Tel W B3aUMOJCHCTBHUE
AIEKTPUUECKUX 3apsA/I0B; B3aHMMOJIEHCTBUE MOCTOSHHBIX MarHUTOB,
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BU3yaJIM3allisl MAarHUTHBIX TOJEH TOCTOSIHHBIX ~ MAarHUTOB;  JEUCTBUS
MAarHMTHOTO TOJISI HA TPOBOJHUK C TOKOM, CBOKMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOJBUTATENSI  MOCTOSITHHOTO — TOKa):  (OpMYyJIMPOBAaTh  MPOBEpPsSEMBbIC
MPEANOJIOKEHN, COOUpaTh YCTAHOBKY M3 INIPEIJIOKEHHOIO0 OOOpYyJOBaHUS;
OTIHCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOBI;

BBIIIOJIHATHh ~ IPSIMBIE  HW3MEPEHHS  TEMIEpPaTypbl,  OTHOCUTEIbHOU
BJIQYXKHOCTU BO3]lyXa, CHUJIbI TOKA, HANPSIKEHUS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JaTYUKOB (PU3MYECKUX BEIUYMH; CPaBHUBATH PE3YJIbTaThl
U3MEpEeHUM ¢ y4€ToM 3aJaHHON aOCOJIFOTHOM OTPEITHOCTH;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JAPYrol ¢ MCHOJB30BAHUEM MPSMBIX U3MEPEHHN (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOIIAAM MOMNEPEYHOr0 CEYEHHUS M YAEIBHOIO
CONPOTHUBJICHUS BEILIECTBA MPOBOAHUKA; CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK,
OT HAaNpsDKEHUsS Ha MPOBOJHMKE; HCCIEAOBAHHE MOCIEAOBATEIBHOIO U
MapajyieIbHOTO COEJUHEHUN NPOBOJHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOUpaTh YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYs MPEAIOKEHHOMY IUIAHY,
(ukcupoBaTh pe3ysibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHAE Tal0null U
rpaduKoB, AeNaTh BBIBOJbI IO PE3yJIbTaTaM MCCIIECIOBAHNUS;

OPOBOJNUTh KOCBEHHBbIE HU3MEPEHUS (PU3NUYECKUX BeIMYMH (yAesbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, paboTa U MOILHOCTb
AIEKTPUYECKOTO TOKA): IJIAHUPOBATH U3MEPEHUS, cobuparb
DKCIIEPUMEHTAJIBHYK0 YCTAaHOBKY, CHEAys MNPEIJIOKEHHOM WHCTPYKUUHU, U
BBIUKCIIATH 3HAUEHHUE BEJIMYUHBI,

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

XapaKTepU30BaTh  MPUHLMUIIBI  JACHUCTBUA  M3YYEHHBIX  IPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX OMUCAaHUA (B TOM 4YMCIIE: CHCTEMa
OTOIUIEHHS JOMOB, THUTPOMETp, NapoBas TypOMHA, amMIepMETp, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPIUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTelbHbIC AIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUUYECKHUE
OPENOXPAHUTENN; 3JIEKTPOMATHUT, 3JEKTPOJBHUIaTelb IOCTOSHHOIO TOKa),
UCTIONb3ysl 3HAHMUS O CBOWCTBAaX (PU3MUYECKUX SIBIEHUHM U HeoOXoauMble
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHbBIE
npuOOpsl MO CXEMaM M CXEMaTHYHbIM PUCYHKAM (OKMJIKOCTHBIA TEPMOMETD,
TEPMOC, TMCUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHuUs,
ANEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbl JJEKTPUUYECKUX LEenel ¢
MOCJIEIOBATEIbHBIM M IAapaJUICJIbHBIM COEIMHEHHUEM JJEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHHUSI DJIEMEHTOB AIEKTPUUECKUX LIETICH;

MIPUBOJNTH IPUMEPBI/HAXOIUTh uHbOpMaIHIO 0 npumepax
MPAKTUUECKOTO HCIOJb30BaHUs (PU3NUYECKMX 3HAHUM B MOBCETHEBHOW >KU3HU
i obecriedeHust 0e30MacHOCTH Mpu 00pallleHuu ¢ TpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBaMH, COXpAaHEHHUS 3J0POBbS U COOIIOACHHUS HOPM 3KOJIOTUYECKOTO
NOBEJICHUS B OKPYKAIOLLEH CpENE;

OCYUIECTBJIATh MOUCK HHGpOpMaK (U3UYECKOTO COACpP>KaHUSA B CETH
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WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUW M INYyTEM  CpPaBHEHUS
JIOTIOJIHUTENBHBIX HCTOYHUKOB BBLIEIATh HH(OPMALMIO, KOTOpasl SBISETCS
MPOTUBOPEUNBON UIIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJIb30BaTh IIPU BBIOJIHEHUN YYE€OHBIX 33JaHUIl HAYyYHO-TIONYJISIPHYIO
JIUTEpaTypy PU3HUECKOTO COAEP KaHUS, CIIPABOUYHbIE MaTEpUabl, pECYpChl CETU
WuTepHer; BnageTb NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHMs
MH(POpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
00001ast nHGOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAHUA,
B TOM 4YHCl€ MyOJWYHO TPEACTaBIATh PE3yJbTaThl NPOEKTHOW WU
HCCJIEI0BATENbCKOW  JIEATENIbHOCTH; MPU 3TOM T[PAaMOTHO HCIIOJIb30BaTh
M3YYCHHBIN MOHATUHHBINA anmapar Kypca (GU3UKH, COMPOBOXKAATH BHICTYIUICHHUE
MPE3CHTAIUEN;

OpU BBIOJHEHUM YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NYECKUX
IPOLECCOB  paclpeAensiaTh OOf3aHHOCTM B TIpyHIe B COOTBETCTBUU C
[IOCTABJICHHBIMU 3a/Ja4aMM, CJIEAUTh 3a BBIIOJHEHHEM IUIaHA JEHCTBUU U
KOpPpPEKTUPOBAaTh €ro, AaJeKBaTHO OLEHUWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHHKAaTUBHOE B3aUMOJIECHUCTBHUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

9 kaace
[IpenmeTHble pe3ynbTaThl Ha ©0a30BOM ypPOBHE JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTh y 00YUAIOIIMUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMA OTCU€Ta, MarTepuaibHas TOYKa,
TPAEKTOPHs,, OTHOCUTEIBHOCTb MEXAHWYECKOTO JBWXKEHHS, JAepopmarius
(ympyrasi, [acTU4eckasl), TpEHHUE, LEHTPOCTPEMUTENBHOE  YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH; LIEHTP TAKECTH; aOCONIOTHO TBEPAOE TEJO, LIEHTP
TSKECTHU TBEPJOTO Tella, paBHOBECHE; MEXaHWYECKUE KOeOaHUsl U BOJIHBI, 3BYK,
uH(ppa3Byk U YJIbTPa3BYK; ANEKTPOMATHUTHBIE BOJIHBI, IKasia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JalNbHO30PKOCTh, CHEKTPHI
UCIIyCKaHUsI W TOrJonleHus; anbda-, Oera- MU TramMma-u3IyyeHUs, H3O0TOIIbI,
AJiepHasi PHEPreTUKA;

paznuyaTh SIBJIEHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE, CBOOOJHOE MaJCHUE
T€Jd, PABHOMEPHOE JBWKEHHWE TI0 OKPYKHOCTH, B3aUMOJICUCTBHE  TeJ,
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)KEHHUE CBETA, Pa3JI0KeHHE OEJI0ro CBeTa B CHEKTP U CIOKEHHE
CHEKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa, E€CTECTBEHHAs pPaJNOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEHYATOrO0 CHEKTpa W3JIy4eHHs)) 10 ONHMCAaHUI HX
XapaKTEpHbIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(du3nyuecKoe SBICHUE;

pacno3HaBaThb ~ MPOSBICHHE  HU3YYEHHBIX  (PU3MYECKUX  SBJICHHM
B OKpY>KarolleM Mupe (B TOM uucie (U3NYECKUe SIBJICHUS B IPUPOJIE: MPUIUBBI
U OTJIMUBBI, ABWKEHUE TUIaHEeT COJIHEYHOUW CHUCTEMBI, PEAKTUBHOE ABUKEHUE
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KUBBIX OPraHU3MOB, BOCIHpPHUSTHE 3BYKOB JKMBOTHBIMM, 3EMIIETPSICEHUE,
ceiicMMuYecKue BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTHUYECKHE SIBICHUSA B
npupone, OHOJOTHYECKOE JACWCTBHE BHAMMOIO, YIbTPadUOJIETOBOTO H
PEHTTEHOBCKOTO U3TYYCHHI; €CTECTBEHHBIN paIuoaKTUBHBINA (DOH, KOCMHUUECKHE
Jy4d, pPAJAHOAKTHBHOE M3JIyYE€HUE NPUPOAHBIX MHUHEPAJIOB; JICWCTBUE
PaAMOAKTUBHBIX M3JIyYE€HUU Ha OpPraHU3M YEJOBEKa), MpPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO 3ajmadyy B yueOHy10, BBIJICIISTh CYILIECTBEHHbBIE
CBOMCTBa/MpU3HAKH (PU3UUECKHUX SBICHUII;

OINUCHIBAaTh U3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
¢usznyeckue BENUYMHBI (CpeOHSIi M MIHOBEHHass CKOpPOCTh Tela IpHU
HEPaBHOMEPHOM JBUKEHUU, YCKOPEHUE, IEPEMELIEHUE, ITYTh, YIIIOBASI CKOPOCTb,
CuJia TPEHMs], CUJIa YIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/ICHHUS,
BEC Teja, UMITYJIbC TeJla, UMIYJIbC CUJIbl, MEXaHHUYecKasi 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, IJTMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEJb MPEIOMIICHUS CPEbl); TIPH
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCHOJB3YEMBIX BEJIMYMH,
0003HaUeHHUA M €AMHULBI (U3UYECKUX BEIMYMH, HAXOJUTh (HOPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (DU3HUECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU, CTPOUTh
rpadyK U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJNIb3Ysl 3aKOH COXPAHEHMS YJHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHJI, IPUHLIMN OTHOCUTENbHOCTU ["anunes, 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 3alKChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (PU3NYECKUE MPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallUid IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHWE M3 2—3 JIOTUYECKUX
IaroB C ONOpoM Ha 2-3 U3YYCHHBIX CBOMCTBA (DU3MYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3agayd  (ONUparolMecs Ha CHCTeMy U3 22—
3 ypaBHEHMIl), UCIMOJB3Yysl 3aKOHbI U (OpPMYJIbI, CBs3bIBalOIINE (HU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJja4yM 3alHChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HENOCTAIOIIME WM HW30BITOYHBIE JaHHbIE, BbIOUpaTh 3aKOHBI U
(GopMyiibl, HEOOXOAWMBIE MAJisi PEIIeHUs, MPOBOAMTH PacuyEThl U OLICHHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHUS (PU3NUECKON BETUUHHBI;

pacrno3HaBaTh MpoOJeMbl, KOTOpPblE MOXXHO PpELIUTh MpPU MOMOIUIH
(¢u3NYeCKuX METOJOB; HCIOJb3ysl ONHCAHME HCCIEAOBAHUS, BBIICISTDH
IIPOBEPSIEMOE MPEANOI0KEHUE, OLEHNBATH IMPABUJIBHOCTD MOPsAJIKa MPOBEACHUS
WCCIIEIOBaHMsI, JeNIaTh BHIBOJbI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIOICHUN U
OTIBITOB;

IPOBOAUTH OMBITHl 10 HAOMIONECHUIO (PU3NYECKUX SBICHUM WIH
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¢u3nueckux CBOMCTB Ten (M3ydyeHHEe BTOpOro 3akoHa HplOTOHa, 3akoHa
COXpaHEHUs SHEPTUU; 3aBUCUMOCTD MEepHOo/Ia KoJieOaHUM MPYKUHHOTO MasTHUKA
OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYAbI MaJIbIX
KojeOaHui; MPSMOJMHEHHOE pacIpOCTpaHEHHE CBETa, pa3JIoKEHUE Oeroro
CBETa B CIIEKTP; U3yUYEHUE CBOICTB N300paKeHHsI B IJIOCKOM 3€pKajie U CBOWCTB
n300paXkeHusl TpeAMeTa B coOWparouield JrH3e; HaOMIOJACHUE CIUIONIHBIX H
JMHEHYaThIX CIEKTPOB W3IYUYEHUS): CaMOCTOSITENIBHO COOMpaTh yCTaHOBKY W3
M30BITOYHOTO HAabOpa 000PYI0BAHNUS; OTIMCHIBATH XOJT OIBITA U €T0 Pe3yIbTaThI,
(bopMyIHpOBaTH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaensis
CpeaHee 3HaUeHHE U3MepIeMOil BeIMUnHBI ((DOKYCHOE pacCcTOsiHuE COOMparomien
JIMH3bI); 000CHOBBIBAThH BHIOOP CrIoc00a M3MEPEHHsI/M3MEPUTEIHLHOTO MTPHO0Pa;

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 OTPAKCHHS
CBETa OT yIJIa MAJCHUSl M yrja MPeJOMIICHUS OT yria MaJeHus1): MIaHUPOBATh
UCCIIEJOBAHUE,  CAaMOCTOSITEJIBHO  COOMpaTh  YCTaHOBKY,  (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BUJE TAOJHUIl U
rpaduKoB, JeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

MPOBOANTh KOCBEHHBIE M3MEPEHUs (U3UUECKUX BEIMYUH (CpPEaHS
CKOPOCTh U YCKOpPEHHE Tejla NpH PABHOYCKOPEHHOM JBHKCHHH, YCKOpPEHHE
cBOOOHOTO MaICHNUs, )KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIBKECHUS,
MexaHuyeckas paboTa W MOIIHOCTb, 4YacToTa W TMepuoja  KoieOaHuid
MaTEMaTHYeCKOTO M TMPYKHHHOTO MasTHUKOB, ONTHYECKas CHJia COOMparomiei
JUH3bl, PAJUOAKTUBHBIA  (OH): [JAHUPOBATh  H3MEPEHHUs; coOUpaTh
AKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY ¥ BBINOJHATH  U3MEPEHUs,  CIeays
MPENJI0KEHHONW UHCTPYKIIUK; BEIYUCIIATh 3HAUCHNUE BEJIMYMHBI U aHATU3UPOBATH
HOJTyYEHHBIE PE3YJIbTAaThl C YUETOM 33JaHHOMN MOTPEUTHOCTH U3MEPEHUI;

coOI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHBbIM
000py10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA W3YYEHHBIX (DU3NYECKUX MOJIeTe:
MaTepuaibHasi TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUEUHBIM HCTOYHHMK CBETA,
Jy4, TOHKas JUH3a, TUIAHEeTapHAas MOJENh aTOMa, HyKJIOHHAs MOJIEIh aTOMHOTO
Anpa;

XapaKTepHU30BaTh  TMPUHIMIBI  JCHCTBUS  M3YyYCHHBIX  MPHUOOPOB
M TEXHUYECKUX YCTPONCTB C OMIOPON HA WX OMUCAHUS (B TOM YHKCIE: CIIHUIOMETP,
JaTYNKA TIOJIOXKEHUS, PACCTOSHUS U YCKOPEHHsS, paKeTa, 3XOJOT, OYKH,
nepucKkorn, (QoroammapaT, ONTUYECKHE CBETOBOMBI, CIEKTPOCKOI, TO3UMETD,
kamepa BuiibcoHa), MCIONB3ysl 3HAHUS O CBOWCTBaX (DU3UYECKUX SBICHUN WU
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIH30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHUX IMPOIECCOB IMpPU
pelIeHN y4yeOHO-NIPAaKTUUYECKUX 3a7ay; ONTUYECKUE CXEMBbI JJIA MOCTPOCHUS
U300paKEHUI B IJTIOCKOM 3€pKajie U cOOMparouieit JIMH3E;
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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
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBJIATh MOUCK HHGOPMAIMK (PU3NYECKOTO COACpPKAHUS B CETH
WNuTtepHeT, caMoCcTOsATEIbHO (POPMYIHUPYsST MOUCKOBBIM 3alpoc, HaXOAUTh ITYTH
onpeeneHus JOCTOBEPHOCTHU MOTYYEHHON HH(POPMAIIUY Ha OCHOBE UMEIOIIUXCS
3HAHUH U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

WCITOJTH30BATh NP BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATypy GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
WNuTepHeT; BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJECPIKAHMUS, ITYyOTMYHO
IPECTaBIATh PE3YIbTAThl MPOCKTHOM WJIM HCCIIEOBATEIBCKON NESITEIbHOCTH;
Opyd 3TOM TPaMOTHO HCHOJB30BaTh HW3YYEHHBIM TOHATUWHBINA  ammapar
u3y4aemMoro paszena (U3MKA U COMPOBOXKIATH BBICTYIUICHHE Ipe3eHTalluen
C Y4ETOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.

10 kaacc

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaKaTh
c(hOpMHUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHHUIA:

MPOBOJUTh  MCCIEJOBAaHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTh IYyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HavyallbHOW CKOPOCTH; TepHuoja KoJeOaHHit
MaTEMaTUYECKOTO0 MAasTHHUKAa OT JJWHBI HUTH, YIJIa OTPaXEHHS CBETa OT YIJia
najIeHus], yriia IPeJIOMJICHUS OT yIJia MaJieHus CBETOBOTO JIy4a): CAMOCTOSITEIIbHO
coOupaTh YCTaHOBKY, (DHKCHPOBATh pe3yJdbTaThl IOJYYEHHONH 3aBHCHUMOCTHU
¢bu3nYecKkux BETWYMH B BHUAEC TaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO
pe3ynbTaTaM WCCIeNoBaHUsS (MIPU HAJIWMYWA BO3MOXKHOCTH WIJIM TPOBOJWTH
BUPTYyaJIbHBIE JTA00OpATOpPHBIE PAOOTHI);

MPOBOJUTH KOCBEHHBIC M3MEpPEHUS (U3MUECKUX BEIHYMH  (CpemaHssA
CKOPOCTh W YCKOPEHHE Tela TP PaBHOYCKOPEHHOM JBWIKEHUHU, YCKOPCHHE
CBOOOJHOTO TMAaJIEHUs, JKECTKOCTh NMPYXUHBI, KOA(D(DHUIIMEHT TPEHHS CKOJBXKCHUS,
MEXaHMUYeCKas paboTa ®  MOINHOCTh, dYacToTa M TIEPHOJ  KoJICOaHMMA
MaTeMaTUYeCKOr0o W  MPYKWHHOTO  MAaSTHHKOB, (DOKYCHOE€  PaCCTOSIHHE
coOuparolei JTUH3bI, PaANOAKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUS;, COOUPaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY, CJIEIYS MPEIJIOKEHHON HHCTPYKIIMH; BEIYUCIIATD
3HAUCHUE BEJIMYMHBl M AHAJU3UPOBATH TOJYUYCHHBIE PE3YJIbTAaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH (MMPU HATUYUN BO3MOKHOCTU WJIM TIPOBOJIUTH
BUPTYyaJIbHbIE JTA00pATOpPHBIE PAOOTHI);

cobOoaTh TpaBwiia 0€30MacHOro Tpyda Hpu padoTe C J1abopaToOpHBIM
oOopynoBanueM (TIpH HAIMYUKA BO3MOXKHOCTH WM TPOBOJHWTH BUPTYaJIbHBIC
JabopaTtopHbIie padoThI);
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paziuyaTh OCHOBHBIE TMPU3HAKKA U3YYEHHBIX (PU3MYECKHX MOJEIEH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, IUIaHETapHash MOJEelb aToMma,
HYKJIOHHAs MOJIeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh  MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha WX OmUcaHus (B TOM YHUCIE CHUAOMETP,
JATYUKH TTOJIOKEHHSI, PACCTOSIHUSA U YCKOPEHUS, PAKETHI, 9X0JIOT, OUKH, ITEPUCKOTI,
doToamnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOI, JO3UMETpP, KaMepa BuibcoHa),
UCIIOJIb3Ysl 3HAHUSA O CBOWCTBaX (U3MYECKUX SBJICHUH UM HEOOXOJUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHMYECKHX IIPOIECCOB TIPH
perieHNr y49eOHO-TIPAKTUYECKUX 3a/Jad; ONTHYECKHE CXEMbI ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie U COOMparoiieu JINH3e;

MPUBOJIUTH MPUMEPHI MPAKTUIECKOTO UCIIOIB30BaHUs (DU3UUECKUX 3HAHUU B
MOBCEHEBHOM JKM3HU JUIsl oOecredeHus O€30MacHOCTH TMpH  OOpalleHHH C
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXpaHEHUS 370pOBbI W
COOJTIO/ICHUSI HOPM KOJIOTHUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUYECKOTO COJACPNKAHUS B CETH
HNHTepHET, caMOCTOSTENIbHO (OPMYJIMPYSI TOUCKOBBIA 3aMpoC; HAXOAUTh MYTH
OTIpEJICIICHHS] JOCTOBEPHOCTH TMOJYYEeHHOW MH(OpPMAIIMU Ha OCHOBE MMEIOIIUXCS
3HaHUM U3 Kypca GU3UKUA U JTOTOJTHUTEIBHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh IMPU 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 MHCHMEHHBICE W YCTHBIE COOOIIECHMs, 00001Iast
UH(OPMAITUIO U3 HECKOJIbKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIN
MOHSATUUHBIN anmapar Kypca (GU3uKu, CONMPOBOXKIATh BRICTYIUICHUE MTPE3CHTAlIUEH
COOCTBEHHOT'O COOOIIEHNS, yYUThIBAasE OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB;

IIPU BBITIOJTHEHUH UCCIEOBAaHUN (PU3NUYECKHUX TPOIIECCOB CaMOCTOATEIHHO
IJIAHUPOBATh COBMECTHYIO NIESITEIBHOCTh B TPYyNIE, CIEAUTh 32 BBIIIOJIHEHHUEM
IjiaHa JACHCTBHM M KOPPEKTHUPOBATh €ro, aJCKBaTHO OIICHUBATH COOCTBEHHBIM
BKJIaJ B  JCATENbHOCTb  T[PYNIbl;  BBICTPauUBaTh KOMMYHUKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 1)
TemaTnueckuii 010k, | OcHOBHOe conepiKaHHe OcHOBHBIE BH/IbI AeSITEJILHOCTH YUAIIMXCS (HA YPOBHE Y4eOHbIX IleflCTBﬂﬁ)l
TemMa
Pa3nen 1. ®u3uka u eé posib B NO3HAHHH OKpY:Kaomero mupa (6 1)
®duznka — Hayka o [Dusuka — Hayka o |BbIsiBiaeHHe pasznuuuii Mexay GU3NUECKHUMU U XUMHYEeCKUMHU npeBpamieHusimu (MC —
npupozae MIPUPOJIE. SIBneHus (XxuMwus).
(2 9) npupoasl. Pusnueckue [Pacno3nHaBanue u Kiaccuuiarus GU3NUECKUX SIBIICHUN: MEXaHUUECKUX, TEILUIOBBIX,
SIBJICHUSL: PIIEKTPUYECKHUX, MArHUTHBIX U CBETOBBIX.
MeXaHUYEeCKue, HaOmronenue u onucanue PU3nIecKux siBJICHUN
TEILUIOBBIE,
PIIEKTPUYECKHUE,
MarHuTHBIEC, CBETOBBIC,
3BYKOBBIE
dusnveckune dusznueckue Ornpenenenue LeHbI AEJIEHUs LIKalIbl U3MEPUTENBbHOrO npubdopa. M3Mepenue JTUHEHHBIX
BeJIMYMHBI BenU4YnHbL. M3Mepenne [pa3zMepoB Tell U IPOMEKYTKOB BPEMEHH C yYETOM MOIPELIHOCTEMN.
(29) ¢usnyeckux BeauuuH. M3mepeHne o0bEMA KUAKOCTU U TBEPJOIO TEaA.
dusznueckue npudopsl. [M3mepeHune TemmepaTypbl MOpH TOMOIIM SKHAKOCTHOTO TEepMOMeTpa H JaTyhKa
[TorpemHocTh TEMIIEPATYPHI.
N3MEPEHUH. BrIinosiHeHHEe TBOPYECKUX 3aJlaHUM IO IMOUCKY CIIOCOOOB HW3MEPEHUs] HEKOTOPBIX
Mesx 1yHapoHast (pu3nYecKkux XxapakTepUCTHUK, HAIIPUMEP pa3MEpPOB MaIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA),
cucTreMa eauHHUIL yIaJEHHBIX OOBEKTOB, OOJBIINX PACCTOSHHUN, MalblX MPOMEXKYTKOB BpPEMEHHU.
OO6cyxaeHne mpeajaraéMbIx ClmocoO0B

! Mpu paspaboTke paboueii mporpaMMbl B TeMaTHYECKOM IUIAHMPOBAHUM JOJKHBI OBITH YYTE€HBI BO3MOKHOCTH HCIIONIB30BAHHS DIEKTPOHHBIX
(1mupoBbIX) 00pa30BATENBHBIX PECYPCOB, SBIISIIOLUIMXCS YYEOHO-METOJIMUYECKUMU MaTepuaiaMu (MyJIbTUMEIUMHBIE MPOrpaMMBbl, 3JIEKTPOHHBIC
y4eOHHMKHU U 3aJIaYHUKH, FJIEKTPOHHBbIE OUOINOTEKH, BUPTYyaJIbHbIE 1Ta00OpaTOPUH, UTPOBBIE MPOrPaMMBbl, KOJUIEKIIUH UPPOBBIX 00pa30BaTEIbHBIX
pecypcoB), peanusyomux quaaktuyeckue Bosmoxknoctu KT, comepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOJIATENIbCTBY 00 00pa30BaHUM.
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EcTecTBEeHHO-
HaYy4YHbII METOJ
MO3HAHUSA

(24)

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAyKH
N3y4aroT PUPOY.
EcTecTBeHHO-HaYy4YHBII
METO/ MO3HAHHUS:
HaOJI0IEHHE,
[MOCTAaHOB- K4 HAYYHOTO
BOIIPOCA, BBIJIBHYKCHHUC
TUIIOTE3, SKCIICPUMCHT
M0 TPOBEPKE THUIIOTE3,
00BsICHEHUE
HaOJIF01aeEMOI'0
STBJICHHSI. Onwucanue
(pu3myeckux SBICHUU C
MTOMOIIBIO MOICIICH

BriiBrkeHHE TUIIOTES, OOBSICHAIOIIMX [IPOCTHIE SABJICHUS, HAIPUMED:

— [OYEMY OCTAHABJIMBAETCS JABHXKYILEECS MO IOPU30HTAIBHOU IOBEPXHOCTHU TEJIO;

— [OYEMY B KApPKYIO IIOI0J1y B CBETJIION OJEkKAE NIPOXJIaAHEH, 4eM B TEMHOM.
[Ipennoxenue cnocob0OB NPOBEPKHU THUIOTES.
[IpoBeaeHuEe UCCIEAOBAaHUS MO MIPOBEPKE KAKON-TUOO0 THIIOTE3BI, HAMPUMED: JAIIBHOCTD
1oJi€éTa mapuKa, MyImeHHOTr0 TOPU30HTAJILHO, TEM O0JIbIIIe, UeM OOJIbIIIe BHICOTA ITyCKa.
[TocTpoeHue mpocTedmmx mMozaenei GU3nUecKuX SBICHUHN (B BUIE PUCYHKOB HIIH CXEM),
HAIlpUMEp MaJCHUE NPEIMETa; IPSIMOJIUHEUNHOE PaCIIPOCTPAHEHUE CBETA

Paszngen 2. I1

CPBOHAYAJIBHBIC CBCACHHUA 0 CTPOCHUM BELIECCTBA (5 ‘-l)

Ctpoenue
BellecTBa
(19)

ATOMBI U MOJEKYJbl, nXHabiroaeHue u nHTepIpeTanys OnbITOB, CBUAETEILCTBYIOINUX 00 ATOMHO-MOJIEKYJISIPHOM
pa3- Mepbl.  ONBITBLICTPOSHUH BEILECTBA: OMBITHI C PACTBOPEHHUEM PA3JIMUHBIX BEILIECTB B BOJIE.

JOKa3bIBAOIIINC

OLIeHKa pasMepoB aTOMOB U MOJICKYJI C UCTTOJIb30BAHUCM (1)0Torpa(131/11‘/'1, IMOJIYUYCHHBIX Ha

JTMCKPETHOE CTPOEHUEATOMHOM cHJIOBOM MHUKpockorne (ACM).Onpenenenre pa3MepoB MaJIbIX Tl

BCIIICCTBA

JIBuKeHnE
U B3auMMOJeEHCTBHE

4ACTHIl BEIEeCTBA
(29)

J{BU>KeHUE 4acTHIL
BEIECTBA. CBs3b
CKOPOCTH JIBUKEHUS
JaCTHIL c
TEMIEPATYPOM.
bpoyHOBCKOE IBHKEHUE.
Jnddysus.
B3anMoelicTBHE YacTHIl
BEIIECTBA: MPUTSI)KECHUE
1 OTTAJIKUBAHUE

Habmtonenne u o0bsicHeHuEe OPOYHOBCKOTO JBMXKEHUS U sIBICHUS U Py3un.

[IpoBenieHre U OOBSCHEHHE ONBITOB IO HAOJIOIEHUIO TEIJIOBOTO PAaCIIMPEHHUs ra30B.
[IpoBeaeHrne U OOBSACHEHHE OMBITOB MO OOHAPYKEHHUIO CUJI MOJIEKYJISIPHOTO NPUTSXKEHUS U
OTTAJIKUBAHUS
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ArperaTHbie
COCTOSIHUSA
BeLeCTBA
(29)

ArperaTHble COCTOSIHUS]
BEIIISCTBA: CTPOCHUE
ra3zoB, JKHIKOCTEH H
TBEPABIX
(KpUCTALIIUYECKUX) TEI.
BzanMocBsI3b MEX Y|
CBOICTBaMU BEIIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHHUSIX " UX
aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX
BOJIbI

COCTOSHUU

Onucanue (¢ UCHOJIB30BAHUEM IPOCTHIX MOJIENIEI) OCHOBHBIX Pa3/IMUMil B CTPOCHUH Ta30B,
PKAJIKOCTEW U TBEPABIX TEII.

OOBsICHEeHHE MaJIO CKUMAEMOCTH JKUIKOCTEH M TBEPABIX Tei, OOJIBIION C)KUMAaEeMOCTH
ra3oB.

OOBbsicHeHne coxpaHeHUsI GOPMBI TBEPIBIX TEN U TEKYUYECTH )KUIKOCTH.

[IpoBeneHUE OMBITOB, NOKA3bIBAIOINUX, YTO B TBEPAOM COCTOSHUM BOJBI YACTHUIIBI
HAaXOJATCSl B CPEIHEM JajIbllie IpyT OT Jpyra (IJIOTHOCTh MEHBIIE), YEM B JKHIKOM.

Y CTaHOBJIEHHE B3aUMOCBSI3H MEXKJy OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUN BOJABI U
CyIIECTBOBaHMEM BOAHBIX opranu3MoB(MC — Ouoinorusi, reorpadusi)

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

MexaHn4yeckKoe
NBHIJKEHHE

3w

MexaHudecKoe
nBIOKEHUE. PaBHOMeEpHOE
)48 HEpaBHOMEPHOE
nBrkeHne. CKOpoCTb.
Cpennsis CKOpPOCTH IIpH
He- paBHOMEpPHOM|
NBYOKEHUU. Pacuér mnyTy
1 BPEMEHH JIBUKCHUS

lccnenoBanue paBHOMEPHOTO JBUKEHHUS M ONPEAECIEHUE €TONPU3HAKOB.

HabntoneHne HepaBHOMEPHOI'O JBUXKEHUSI U OIPEJIEJICHUE €ro OTJIIMYUN OT PaBHOMEPHOTO
TIBHDKEHMSL.

Pemnienue 3a7a4 Ha onpenesieHNe MyTH, CKOPOCTH U BPEMEHU paBHOMEPHOTO JIBUKEHUS.
AHaM3 rpaMKOB 3aBUCUMOCTH ITYyTH U CKOPOCTH OT BPEMEHHU

WNuepuus, macca,
IJIOTHOCTD
(49)

SIBnenne WHEPLIMH.
3aKkoH WHEPLIUH.
BzaumojeiictBue  Ten
KaK MpUYHHA
WU3MEHEHUSI CKOPOCTH
NBIKEHUS TEII.
Macca KakK
HUHEPTHOCTHU

II1oTHOCTH,  BelIeCTBA.
CBS3b  INIOTHOCTH C

Mepa
Tena.

OOBsicHEHHE U TIPOTHO3UPOBAHUE SIBJICHUM, OOYCIIOBJIIEHHBIX MHEpILMEN, HaIpuMep: 4To
[MPOUCXOJIUT MIPU TOPMOKEHHUH MIIM PE3KOM MaHEBpPE aBTOMOOWJISI, TIOUYEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTh JIBUKEHHE Ha BEJIOCUIIE/IE UJIM CAMOKATE U T. [I.

[IpoBeneHUE U aHAIU3 OIBITOB, AEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH IBUKCHHUS Tela
B pe3ynbTaTe ACHUCTBUS HA HETO APYTUX TEI.

Pemienue 3a7a4 Ha Onpe/ielIeHHe MaccChl Teja, ero 00bEMa U IIJIOTHOCTH.

[IpoBeneHre W aHaIW3 OMBITOB, JEMOHCTPUPYIOMIMUX 3aBUCUMOCTh HW3MEHEHUsI CKOpPOCTH
TeJa OT €ro Macchl IPU B3auUMOAEUCTBUU Teil. M3mepeHue Maccel Tena pa3IMYHBIMU
criocobamu. OnpeneneHue IIOTHOCTH Tejla B pe3yJIbTaTe U3MEPEHMs €r0 Macchl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHULE  00BEMa

BEIIECTBA
Cuiia. Buabl cua Cuna Kak |[[I3yueHue B3aUMOJEHCTBUSA KakK MPUUYMHBI HM3MEHEHHMS CKOPOCTH Tella WU €ero
(14 v) XapaKTEPUCTHKA nedopmanmu.

B3aUMOJCHUCTBUSL  TEIl.
Cuna  ynpyroctu u
3akoH I'yka. M3mepenune
CUJIbl C  IIOMOLIBIO
nuHaMoMeTpa. SIBiaeHue
TCOTEHUsT W CHJIa
TsDKeCcTH. Cuila TSHKECTH
Ha Jpyrux M[JlaHeTax.

Bec TeJa.
HeecomMocCTs.
CroxeHue cuI,
HarpaBJICHHBIX o
OJIHOU OPSIMOA.
PaBHOmelicTByOIIIas
cuin. Cuna  TpeHHS.

TpeHue ckoyibxeHUsT U
TpeHue 1okos. Tpenue B
MPUPOJIE U TEXHUKE

Onucanue peajlbHbIX CUTYyallMil B3aUMOJEHUCTBUSL TE€J C IMOMOIIBIO MOJIENIeH, B KOTOPBIX
BBOJMUTCA NMOHATHE U uU300pakeHue cuibl. M3ydenue cuibl ynpyroctu. FMccimenoBanue
3aBHCUMOCTH CUJIBI YIIPYTOCTH OT yJJIMHEHMS] PE3UHOBOIO LIHYpPA WU HPY>KUHBI

(c mocTpoenuem rpaduka).

AHaJIM3 MPAKTUYECKHUX CUTyallMd, B KOTOPBIX HPOSIBISIETCS AEUCTBUE CUJIbI YOPYTOCTH
(ynpyrocts Msi4ya, KpOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 CUTyaldil, CBSI3aHHBIX C SIBJICHHUEM TsiroTreHusi. OOBICHEHHE OpPOUTAIBLHOTO
JBVOKEHHUSI IUIAHET C MCIIOJb30BAaHUEM SIBJICHUSI TIrOTeHUs U 3akoHa uHepuun (MC —
actpoHomusi). M3amepeHue Beca Tela C NOMOLIbIO auHaMoMeTpa. OOOCHOBaHHE STOrO
croco0a u3MepeHus.

AHanu3 U MOJEIIMPOBAHUE SIBICHUSI HEBECOMOCTHU. ODKCIEPUMEHTAIbHOE IMOJIy4YEHHUE
[paBUJIa CJIOKEHUsSI CHUJI, HaPaBJICHHBIX BJIOJb OJHOM mnpsiMoil. OnpenesieHue BEIUYUHBI
pPaBHOACHCTBYIOIIEH CHIL.

3yuenune cuibl TPEHUS CKOJIBKEHUSI U CUJIbI TPEHUSI TOKOSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TpPEHMsI OT Beca Tejla U CBOWCTB
MOBEPXHOCTEM.

AHaJIN3 MPAKTUUYECKUX CUTYyalluid, B KOTOPBIX MNPOSIBIAETCS AECUCTBUE CHIbl TPEHUS,
HCITOJIb3YIOTCSI CIIOCOOBI €€ YMEHBILIEHUS UM YBEJIMUEHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOUJISI, UCIIOJIb30BaHUE TTOAIIUITHUKOB, MJIaBaHUE BOIHBIX >KUBOTHBIX
u ap.) (MC — Ouonorus).

Pemienue 3amau ¢ ucnonab3oBaHueM (GOpMYJ ISl pacdy€Ta CHJIIbI TSKECTH, CUIIBl YIIPYTOCTH,
CUJIBI TPEHUSI

TPYIIHUXCS
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Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3os (21 4)

JlaByieHue. JlaBneHue. CriocoObl [AHanmu3 U OOBSICHEHHE OIBITOB M IMPAKTUYSCKUX CHUTYAIlMH, B KOTOPBIX MHPOSIBIISICTCS
Ilepenaua YMEHBIIECHUS U |cWJia JaBJICHUS.
naBJIeHUs yBeNIM4eHHs1 JaBiieHus. |(OOOCHOBaHME CIOCOOOB YMEHBILICHHMSI U yBEIWYCHUs AaBJieHUA. V3yueHune 3aBUCUMOCTH
TBEpPABIMH  Tejlamu, |/laBiicHue rasa. |gaBjeHus rasa or oobéma M Temrneparypsl. M3ydeHue ocoOeHHOCTEH mepenadyu AaBiICHUs
KUAKOCTAMH U (3aBUCHUMOCTH JABJICHUs [TBEPABIMU TEJIaMH, OJKUIKOCTSIMH U ra3amMu. OOOCHOBaHHME pE3yJIbTAaTOB OIBITOB
rasamu raza or o0béMa U |0COOEHHOCTSMH CTPOCHHS BEIIECTBA B TBEPIOM, KUJIKOM
(€R)) Temneparypsbl. [lepegaua 1 razoo0pa3HoOM COCTOSTHUSX.
1aBJICHUS TBEPABIMU |DKCIIEPUMEHTAJIBHOE JOKa3aTeJbCcTBO 3akoHa Ilackams. Pemenue 3amad Ha pacuér
TeJaMU, XUJAKOCTSIMHU M |1aBJIEHUS TBEPAOrO Teyia
razamMu. 3akoH Ilackasns.
[ITneBMaTH4eckue
MallIuHBI
/laB1eHue 3aBCUMOCTh VccrnenoBanne 3aBUCUMOCTH JIABJICHHUS JKUJKOCTH OT TIIYOMHBI HOTPY>KEHUSI U TUIOTHOCTH
WKHIKOCTH 1aBJICHUS KUIKOCTH PKUJIKOCTH.
(54) oT TITyOUHBI HaGmronenue n 00bICHEHHE THIPOCTAaTHYECKOTO TMapaJoKcaHa OoCHOBE 3akoHa [lackans.
[OTPYKEHUSI.
['mapocraTnyeckuin
rnapagokc.
CooOmaromuecs 3yuyeHune cooOmarommxcs cocya0B.
COCYIBbI. Penrenue 3a1au Ha pacy€r AaBieHUs KUAKOCTH. OOBsSCHEHHWE MNpPUHIUNA JASUCTBUS
['napaBnuyeckue rUIpaBIMYECKOro Ipecca.
MEXAHU3MBI AHaM3 U OOBSICHEHUE MPAKTUUYECKUX CUTyallud, JEMOHCTPUPYIOIINX NPOSIBICHUE AaBICHUS
PKUJIKOCTH M 3akoHa [lackansi, Hampumep IMpoIEecCOB B OpraHU3Me IpU TITyOOKOBOJIHOM
HbIpsiHuU (MC — Ouomorus)
ATMOC(epHoe ATMochepa 3eMiu U [DKCHepUMEHTaJbHOE OOHapyXeHHe aTMOC(hEpHOro MaBieHHUs. AHAIU3 M OOBSICHEHHE
aBJIeHHE aTMocdepHoe OIBITOB U MPAKTUYECKUX CUTYAIlUii, CBA3aHHBIX C JEHCTBHEM aTMOC(HEPHOIro JaBJICHHUS.
(6 4) JTaBJICHUE. [Ipyruunbel |(OOBsicHEHUE CylIecTBOBaHUS aTMocdepbl Ha 3emjieé M HEKOTOphIX IUIaHeTax WIH €€
CYILIECTBOBAaHUSA OTCYTCTBUS Ha Jpyrux mianerax u Jlyne(MC — reorpacdusi, acTpoHOMUS).
BO3AYIIHOM 000104uku |[OO0BsICHEHHE W3MEHEHUS IJIOTHOCTH aTMOc(depsl C BBICOTONHM 3aBUCHUMOCTU aTMOC(EPHOTo
3emiu. OmnbIT |1aBIE€HUS OT BBICOTHI.
Toppuuennu. Pemmenne 3agauy Ha  pacdy€t aTrMocdepHOro  JaBieHHs. V3ydeHwe  yCTpoWCTBa
13mepenue OGapomMeTpa-aHepouaa
aTMOC(hEpPHOTO
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JTaBJICHUS.

3aBUCHMOCTh
aTMOC(EpHOrO  JaBIICHUS
OT BBICOTEI
Hax  ypOBHEM  MOps.

[TpuOOpHI 17151 U3MEPEHHUS
aTMOC(hEpPHOTrO TaBICHHUS

JleiicTBHEe KHIAKOCTH

JlelicTBME >KMJIKOCTU U

DKCIEepUMEHTAILHOE OOHApY)XKEHUE IEHUCTBUSI KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX

(5 1)

pbIyar, 6J0K, HaKJIOHHAs

14 rasa Ha [fa3a Ha MNOTPYXEHHOE B [TEIIO.
MOrpy:kéHHOEe B HHUX HUX teno. |OnpeneneHrue BRITAIKUBAIOICH CUITbL, ICUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KHUJIKOCTb.
TEJI0 BrITankuBaroias IIpoBeneHue u o0cyxeHue OIILITOB, JIEMOHCTPUPYIOIIHUX 3aBHCHUMOCTH
(7 9) (apxumenoBa)cusia. BBITAJIKWBAIOMICH CHJIBI, JEUCTBYIOIICH Ha TEJIO B XKUJAKOCTH, OT 00BEMA MOTPYKEHHOM B
BakoH Apxumena. KUJIKOCTh YaCTH TeJau OT TUIOTHOCTH KUIKOCTH.
I[InaBanue ten. |MccienoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYyKEHHOU B )KUIKOCTh YaCTH
Bo3nyxoniaBanue TeIa.
Pemienue 3aga4 Ha IPUMEHEHHUE 3aKOHA APXUME/Ia U YCIIOBUS IIAaBaHUS TEJL.
KoHcTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAaHME JIOJKM U ONpeaelieHue eé
rPy30H0AbEMHOCTHA
Pa3nen 5. Padora u MomHocTh. DHeprus (12 4)
Pa6ora m momHocTh (MexaHudeckass paboTa/dKCIEpUMEHTAIIbHOE OIPEICICHUE MEXaHWYEeCKOW paboThl CHJIBI TSDKECTHU TIPU TAJACHHUU
(3u) MomHOoCTh Tejla U CWJIbl TPEHHUsS HOPHU PABHOMEPHOM MEPEMENICHUU Tejla IO TOPU30HTAIBHOU
MMOBEPXHOCTH.
Pacu€Tr MoIIHOCTH, pa3BUBaeMOM HpHU IOABEME IO JecTHULE. PemieHue 3amay Ha pacyér
MEXaHUYECKOW pabOThl 1 MOITHOCTH
IIpoctbie Mmexanu3mbl ([IpocTeie  MexaHU3MBbI: (ONpENEIeHUE BBIMIPHINIA B CHJIE NMPOCTHIX MEXAHU3MOB HaIIpUMEpE pbluara, MoJBUKHOIO

W HEIIOABH>KHOTI'0O OJIOKOB, HAKJIOHHOM MJIOCKOCTH.

IJIOCKOCTb. [IpaBusno [MccnenoBanue ycloBUs paBHOBecusl pblyara. OOHapy>KeHHE CBOMCTB IMPOCTHIX
paBHOBECHS ppIyara. MeXaHu3MOB B pa3IMYHbIX HHCTPYMEHTaX U MPUCHOCOOJIEHUSX, UCTTIOIb3YEMBIX B OBITY
[Ipumenenne mnpaBuiia M TEXHUKE, a TaKKe B XKUBBIX opraHuzMax (MC — Ouomnorus). DKCnepUMEeHTAIBHOE
paBHOBeCHsl pbluara K |[I0Ka3aTeJIbCTBO PABEHCTBA padOT MPU NPUMEHEHHUH MPOCTHIX MEXAHU3MOB.

OJIOKY. «3onotroe [Onpenenenue KI1J{ Hak1OHHON MIOCKOCTH.

IIPaBUIIO» MeXaHUKU. [Pemrenue 3aad Ha NpUMEHEHHUE MPABWIIA paBHOBecUs pbryara nHa pacuer KII/]

KITA IIPOCTHIX

mexanu3mMoB. IIpocteie
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MEXAaHU3MBbl B OBITY U
TexXHUKe. Ppryaru B Tese
4EJIOBEKA

MexaHnuyeckas
bHeprus (4 4)

Kunerngeckas u
MOTEHLIUAJIbHAS

>Heprus. lIpeBpainenue
OZTHOTO BHJIA
MEXaHUYECKON YHEPruu
B JPYTOH. 3aKoH
COXPaHEHUs u

N3MCHCHHA OHCPIUHU B
MCXaHHUKC

DKCIIEpUMEHTAJIbHOE ONPEACICHUE U3MEHEHUS! KHHETUYECKON U MOTESHIIMAIbHOW SHEPTUU
Teja NPy ero CKaTbIBAHUHU MO HAKJIOHHOM IJIOCKOCTH.

DopMyIMPOBAaHUE HA OCHOBE MCCJIECIOBAHUS 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUMU.
OOcy>ieHre rpaHul] IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPT U U.

Penienue 3a1au ¢ UCIIOJIB30BAaHUEM 3aKOHA COXPAHEHUSI SHEPIUU

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

TemaTHUyeCcKHii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIUXcs (Ha ypOBHe Y4eOHbIX AelCTBHI)

(7 1)

CTPOCHUSI BEIIECTRBA.
Macca 1 pa3Mepbl aTOMOB
u  moJiekyJ.  OTmbITHI,
[1OJITBEPKAA0IIME
OCHOBHBIC

[MOJIOKEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPHHU.
Monenu TBEPIOIO,|
PKHKOTO M Ta3000pa3HOro
COCTOSIHUI BEIIECTBA.
Kpucrannunueckue u
aMop(HbIe TBEPABIE TEA.
OOBsicHEHHEe  CBOMCTB
Ta30B, JKHIKOCTEH WU
TBEPABIX TE€JI HAa OCHOBE
[MOJIOKEHU I

MOJICKYJISIPHO-
KUHETUUYECKON TEOpHUH.
CMmayuBaHue u

KallJUISIPHBIE SIBICHUSL.
TennoBoe pacmmpeHue u
CoKaTue

TeMbI
Paznen 6. TemoBble siBjenus (28 1)
CTpoeHue OCHOBHBIC TIOJIOKEHHsT  |HaOIroieHue W MHTEpIIpEeTallns OIBITOB, CBHJICTEIIBCTBYIOIMNX 00 aTOMHO-MOJIEKYJISIPHOM
U CBOICTBA MOJICKYJISIPHO- CTPOSHHH BEIECTBA: OMBITHI C PACTBOPSHUEM PA3JINYHBIX BEIIECTB B BOJIE.
BelecTBa KUHETHYCCKON teopurPenieHre 3a1a4 MO0 OLICHUBAHHUIO KOJWYECTBA aTOMOB WJIM MOJICKYJ B €IUHHUIIE OO0BEMA

BEILIECTBA.

AHaNM3 TEKCTa JPEBHUX aTOMHUCTOB (Hampumep, ¢Gparmenta mnoambl Jlykpermust «O
[IPUPOJIC BEIICH») C U3IIOKEHUEM OOOCHOBAaHMU aTOMHOW THITOTE3bI (CMBICIIOBOE UYTEHHE).
OneHka yOeIUTeIbHOCTH 3TUX 0OOCHOBaHUH.

OO0BbsicHeHHe OPOYHOBCKOTO JBMKEHHS, SIBICHUS AU(PPy3Ur 1 pa3Indnii MKy HUIMH Ha
OCHOBE IOJIOKEHUIN MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHHUS BELIECTBA.
OOBsiICHEHHE OCHOBHBIX pa3jIU4YUi B CTPOCHUM TIa30B, KUJAKOCTEH M TBEPABIX TEJ C
MCI0JIb30BAHUEM IIOJI0KEHUI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU CTPOEHHSI BEIIECTBA.
[IpoBeneHrE ONBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBApEH-HOM COJIM WIIM caxapa.
[IpoBeneHre U OOBSICHEHHE ONBITOB, JIEMOHCTPUPYIOIIUX KalWUISIDHBIE SIBJIEHUS U
SIBJICHUE CMauylBaHU.

OOBsicCHEHHE POIY KaIUWJUIAPHBIX SBJICHUHN JIJIsI TOCTYIUICHUS BOJIbI B OPTaHU3M PAacTeHUMN
(MC — 6uosiorus).

HaOmnronenne, mnpoBeaeHUEe U OOBICHEHUE
paclIMpeHus ra3oB, KUAKOCTEN U TBEPABIX TEII.
OOBsicHeHHe coxpaHeHUsT 00bEMa TBEPABIX TeJ, TEKy4eCTH XUIKOCTU (B TOM 4YHCIE,
Pa3HULBI B TEKYYECTH 151 Pa3HBIX)KUJIKOCTEN ), JaBJICHHUS rasa.

[IpoBeeHre ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTbH JAaBJICHHS BO3yXa OT €ero o0béma
1 HarpeBaHMsI WIM OXJAXACHUS, U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
yueHUs. AHAIU3 MPAKTUUECKUX CHUTyallMi, CBSI3aHHBIX CO CBOWCTBAaMM ra3oB, KHJKOCTEH
1 TBEPABIX TEJ

OIIBITOB  IIO Ha6J'II-O,Z[eHI/IIO TCIIJIOBOT'O
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TenioBbie mpoueccsl
(21 9)

Temnieparypa. CBsi3b
TeMIepaTyphbl co
CKOpPOCTBIO TEIIOBOTO
JIBUKCHUS YaCTHLL.
BayTpenHsst  sHeprus.
CriocoOsbl U3MEHEHUS
BHYTPCHHEH  DHEPIUU:
Tensonepenayda u
COBEpIIICHHUE paboThI.
Bunel  Temionepenauu:
TEIUIONIPOBOIHOCTD,
KOHBEKIHS, U3JIyUCHUE.
KonngecTBo

TEIUIOTHI. Y JIeJIbHAas
TEIJIOEMKOCTh
BEIECTBA.

TennoobmeH u
TEIIOBOE

paBHOBECHE.
YpaBHEHUE

TerI0BOro OajaHca.
[lnnaBnenue U
OTBEpJEBaHUE
KPUCTAJTUYECKUX
BEIIECTB. Y nenpHas
TEIjI0Ta MJ1aBJICHUS.
[lapooOpa3oBanue

128 KOHJICHCAIHsl.
HMcnapenne. Kunenwue.
Y nenpHas TeroTa
mapooOpa3oBaHUsI.
3aBUCUMOCTH
TeMIIEpaTypbl KUIICHUS OT

aTMOCc(EpHOTO

OOGocHOBaHME TIPABUII U3MEPEHUSI TEMIIEPATYPHI.

CpaBHeHUE pa3JIMUHBIX CIIOCOOOB U3MEPEHUS U LKAl TeMIepaTyphl.

HaOnronenne M OOBSICHEHHE OIBITOB, JIEMOHCTPHUPYIOIIMX H3MEHCHUE BHYTPECHHEH
SHEPryM Tejla B pe3yibTaTe Teluionepeaadyd U paboThl BHEIIHUX CHII.

HaOnronenne W OOBSICHEHHE OIBITOB, OOCYXXICHHUE NPAKTHUYECKUX CHUTyalHi,
IEMOHCTPUPYIOIIUX Pa3JINYHbIE BH/IbI TEILIONEPEAAUYN: TEIUIONPOBOAHOCTh, KOHBEKIIHIO,
U3JIy4CHUE.

cciienoBanue siBI€HUS TEIUIOOOMEHA IPU CMEIIUBAHUN XOJIOAHOM U ropsiueii BOBbI.
Habuto1eHre yCcTaHOBIIEHHUSI TEIJIOBOIO PAaBHOBECHS MEXK/1y FOpsidel U XOJI0JHOM BOJOM.
Ornpenenenue (M3MepeHue) KOJIMYECTBA TEIUIOTHI, TOJIYyUYEHHOI'0 BOJION IIPH TEIIOOOMEHE ¢
Harp€TbiM MCTAJNIMYCCKUM HUJIMHAPOM.

Ornpenenenue (M3MEpeHUE) yIeIbHON TEIUIOEMKOCTH BeliecTBa. Pemenue 3aaa4d, cBA3aHHbBIX
C BBIYMCJICHHEM KOJIMYECTBA TEMJIOTHI U TEIIIIOEMKOCTH npu TEIIOOOMEHE.

AHanu3 CHUTyallUii IPAKTHUYECKOTO HCIIOJIb30BAaHUS TEIJIOBBIX CBOWCTB BELIECTB U
MaTEepUAIIOB, HarpuMmep B LEeJIsIX SHEProcOepeKEHUs: TEIUIOU30JISLNS,
>HeprocOeperaronme Kpbli, TepMOAKKyMYJISITOPHL U T. 1.

HaOmnronenue sBI€HUM UCITapeHusl U KOHAeHcauuu. McciaenoBanue nporecca ucnapeHust
pa3sIMYHBIX KUAKOCTeH. OOBsICHEHUE SIBJICHUI HCIapeHUsi U KOHJIEHCAllMd Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YYE€HHUS.

HaOnronenne u o0bsICHEHHE MpoLecca KUIEHUs, B TOM YMCIIE 3aBUCHUMOCTH TE€MIEpaTyphl
KUIICHUA OT OaBJICHUA.

Onpenenenue (M3MepeHUE) OTHOCHUTENIBHOM BIAXXHOCTH Bo3ayxa. HaOmionenuwe mporiecca
[UIaBJICHHUS KPUCTAIIINYECKOTO BEIIECTBA, HAIIPUMED JIbJA.

CpaBHEHHE TIPOLIECCOB IUIABJICHUSA KPUCTAJUIMUYECKUX TEJI M pa3MsIrdeHUs NIpU
HarpeBaHUH aMOpP(HBIX TEJ.

Ornpenenenue (M3MEpeHHE) YACIbHON TEIUIOTHl IuIaBiaeHus JjbAa. OObsICHEHUE SBICHHUI
TUIABJICHUA U KPUCTAJUIN3allMi HAa OCHOBEC AaTOMHO-MOJICKYJIAPHOI'O YUCHUS.

Penrenue 3agad, CBsI3aHHBIX C BBIYMCIEHUEM KOJIHWYECTBA TEIJIO- Thl B IIpoILEccax
TCIJIOTICPpCaAadU IIPpHU IUIaBJICHUU U KPUCTAJIJIN3alluU, UCITAPEHUHN U KOHACHCAIINU.
AHann3 CUTyallui NPaKTUYECKOT0 IPUMEHEHNS SIBJICHUN IIJIABJIEHUS U KpUCTAJNIM3alluH,
HalpuMep, OJIy4EeHUE CBEPXUYUCTBIX MaTEpUAJIOB, COJIEBas I'peika U Jp.

AHanmu3 paboThl U 0OBSICHEHUE MPUHITUITA JESUCTBUS TEIIJIOBOTO IBUTATEIIS.

BrIraucieHrue KoJndecTBa TCTUJIOTHI, BBIACIIAOIICTOCA IMMPU CrOpaHUU pa3JIMYHBIX BUIOB

TorutuBa, u KIIJI nBurarers.
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naBiaeHUsA.  BiakxHOCTh
BO3/1yXa.

DHeprus TOIJIUBA.
Y nenpHas TEIJI0Ta
CropaHus.

[IpuHIUTIBI paboThI
TEIUIOBBIX  JIBUTATEJICH.
KII/T, TEILIOBOIO
JTBUTATEIIS.

TernoBble IBUTATENH U
3alMTa  OKpY >KaAKoUIEen
Cpelibl.

3aKOH COXpaHEHUs1 |
MpeBpaICHUsI YHEPTUU B
MEXaHUYSCKHUX u
TEIJIOBBIX ITpOIleccax

OOcCyX/IeHHe SKOJIOIMYECKUX IIOCJIEACTBUN HCIOJIB30BAaHUS JIBUTAaTelIel BHYTPEHHErO
CrOpaHusi, TENJIOBBIX U TUApo3dIeKTpocTaHui (MC — skosorus, Xumusi)

Paszgea 7. Diekr

pUYecKHe U MATHUTHBIE siBJeHus (37 1)

DJIeKTpHYeCKHe
3apsabl.
3apskeHHbIE TeJia
U

B3anMMO/JelicTBHE

(7 9)

150.¢

OnexTpuzanus ten. JBa
pona IEKTPUYECKUX
3apsI0B.
BianMoencTBre
3apsHKEHHBIX Tell. 3aKOH
Kynona.
DJIEKTPUUECKOE MOJIE.

[ TpuHIUI
CYTNEPIIO3ULINHA
PIEKTPUYECKUX

[1OJIEH. Hocurenu
PIEKTPUYECKUX
3apsa0B.
DJIeMEHTapHBIN
DIIEKTPUYECKUMN

3apsiil.

Ctpoenue atoma.

HaOntonenre 1 mpoBEJEHUE OIBITOB MO JJIEKTPU3ALMHU TEJ MPU CONPUKOCHOBEHUH U
WHIYKLIUEH.

Habntonenne u oObSICHEHHE B3aUMOJIEMCTBHUS OJHOMMEHHO U PA3HOMMEHHO 3apsiKEHHBIX
TEI.

OOBbsicHeHHEe NpUHIMIA AeHCTBUSA 3JIeKTpockona. OObICHEHUE SIBICHUN 3JIEKTpHU3aIUU
[IpU CONPHUKOCHOBEHUHN T€J W HHIAYKLIMEH C HWCHOJb30BAHMEM 3HAHUM O HOCHUTENSAX
DJICKTPUYECKUX 3apsiIOB B BENIECTBE.

PacniosHaBaHue U OOBSICHEHHE SIBIICHUM DJIEKTPU3ALMH B I10- BCEAHEBHON JKU3HU.
HabGmionenne u  OOBSCHEHHWE  OMBITOB, WUIIOCTPUPYIOUIMX  3aKOH COXpPaHEHUS
PIICKTPUYECKOTO 3apsAaa.

HaOmntoieHne onbITOB M0 MOJEIMPOBAHUIO CHUIIOBBIX JIMHHUI AJIEKTPUYECKOTO TOJIA.
MccrnenoBanue NEHMCTBUS JIEKTPUYECKOrO MOJIST HA MPOBOJHUKHU U JUDJIEKTPUKHU
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[IpoBOonHUKMU u

IUDJIEKTPUKU. 3aKOH
COXpaHEHUs
PJIEKTPUYECKOTO
3apsiga
IlocTOAHHBIN DIIEKTPUUECKUI TOK. [HaOmro/ieHne pa3IuyHbIX BHJAOB JCHCTBHS SJEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
IJIEKTPHYECKMHTOK  |YCIOBHs CYILIECTBOBAHUA [BUIOB JACHCTBUSA B IIOBCEIHEBHOM )KU3HH.
(20 u) DIIGKTPUYECKOTO  TOKa. (COOpKa M MCHBITAHUE DJICKTPUUYECKOU MK MOCTOSTHHOTO TOKA.
M cToyHnku 3Mepenne cuiibl TOKa aMIEpPMETPOM.
[MOCTOSIHHOTO ToKa. [MI3MepeHre 3JIeKTpHUYECKOTro HampsHKEHUs BOJbTMETpoM. lIpoBenenHue u oObsACHEHHE
/JlelicTBus ONBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTb JIEKTPUYECKOIO CONPOTUBICHUS IPOBOJHUKA
DIJIEKTPUYECKOIO TOKa |0T €ro JJINHBI, IUIOIIAIU ITIOIIEPEYHOT 0 CEYEHUs U MaTepHUaia.
(TemioBOe, XuMuueckoe, [MccieroBaHue 3aBUCMMOCTH  CWJIBI  TOKa, MPOTEKAIOLIEro  4Yepe3 Ppe3ucrop, oT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS

DJEeKTPUUECKU TOK B
PKUJIKOCTSIX Y ra3zax.

JJIEKTpUYEeCKasi IICIlb.
Cumna TOKA.
DIIEKTPUIECKOE
HaIpsDKEHUE.
ComnpoTuBiieHHE
MMPOBOJIHUKA. Y IeIbHOE
COIPOTHUBIICHUE
BerecTBa. 3akoH Oma
1T ydJacTka  IIeMu.
ITocienoBarenrHOE

I3 napauienbHOe
COCTMHCHUE
[MPOBOJHUKOB.

Pabota ©  MOIIHOCTH
DIIEKTPUYECKOTO  TOKa.
3akon JDxoyns—JIeHua.
DJIEKTPOIPOBOIKA u
MoTpeOuTE TN

Ha pe3ucTope.
[IpoBepka npaBuiia CIOXEHUSI HAMPSDKEHUM MPU MOCIE0BATEILHOM COCAUHEHUH JBYX
pPE3UCTOPOB.

[IpoBepka mpaBuiia sl CWIbI TOKA MPH MapayIieIbHOM COEIUHEHUHU PE3UCTOPOB.

AHaN3 CUTyalluid MOCJEIOBATEIFHOTO W MapajjieIbHOTO COSIMHEHUS TMPOBOJHUKOB B
TOMaITHHUX JIEKTPUUECKUX CETSIX.

Pemienue 3amau ¢ ucrnosib3oBaHueM 3akoHa Oma u GopMyJ1 pacué€ra 3IEKTPUUECKOTrO
COIPOTHUBIIEHUS MPU TMOCIEA0BATEIBHOM U MAPAIUIETLHOM COEIMHEHUH IPOBOJHUKOB.
Onpenenenre pabOThI IEKTPUUECKOTO TOKA, MPOTEKAIOIIETo Yepe3 Pe3ucTop.
Onpenenenne MOLIHOCTH 3JIEKTPUUYECKOI0 TOKA, BBIAEISIEMOMHA pPEe3UCTOpE.
MccnenoBanue 3aBUCMMOCTH CHJIBI TOKa 4Yepe3 JaMIOYKY OT HANPSHKEHUsl Ha HE.
Onpenenenue K11/ narpeBarens.

VccnenoBanue mpeoOpa3oBaHUsl SHEPTUU MPH MOABEME T'Py3adIEKTPOIBUTATEIEM.
OOBsiCHEHHE YCTpPOWCTBA W TIPUHIMIA JACHCTBHS JIOMAITHUX JJIEKTPOHATrPEeBATEIbHBIX
MpUOOPOB.

OObsicHEHHE TIPpUYUH KOPOTKOTO 3aMBbIKaHWSI W NPHUHIUIA JEUCTBUSA  TUIABKHX
Mpe1oXpaHuTENIEH.

Pemienne 3amau ¢ wucooib3oBaHWeM 3akoHa JDxoyns—Jlenna. HabGmronenue

BO3HUKHOBCHMUS DJICKTPUICCKOI'O TOKA B ) KUJIKOCTHU
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PIICKTPUYECKOU dHEPTUU
B OBITY.
KopoTkoe 3ambikanue

MarnuTHbIe
SIBJICHUS

(6 1)

IlocTOSHHBIC  MAarHMWTEL
B3aumonelcTrBue
NOCTOSIHHBIX  MarHuTOB.
MarauTHoe noJie.
MarauTHoe I10JIe 3eMJIN H
ero 3HaueHUE IS >KU3HH
Ha Semiie. OnebIT
Jpcrena. MarnautHoe
OJIC AIIEKTPUYECKOTO
TOKA. [Ipumenenue
PIIEKTPOMAarHUTOB B
TEXHHUKE.

JlelicTBuEe MAarHATHOTO
MOJisI HAa TMPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
OCTOSTHHOI'O
l1crionp30BaHme
SJIEKTPOJIBUTaTENeH B
TEXHUYECKUX YCTPOMCTBAX
1 Ha TPaHCIIOPTE

TOKa.

lccneqoBanne MarHUTHOI'O B3aHMMOJICHMCTBUS ITOCTOSHHBIX MATHUTOB.

M3ydyeHrne MAarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TPU HX OOBCAWHCHHU U
pa3aeIeHUH.

[IpoBeneHrE OMBITOB MO BU3YyaJM3allMU MOJISI MOCTOSIHHBIX MArHUTOB.
MN3yuenue SIBJICHHS HaMarHUYWBaHUS BEIIICCTRA. WccnenoBanme
PIIEKTPUYECKOI0 TOKAa Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHre ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh CUJIBI B3aUMOJEUCTBHUS KATYILIKHU C
TOKOM M MarHuTa OT CUJIbl U Ha- NIPABJICHUs TOKA B KaTyIKE.

AHaliM3 CUTyallMid TIPAKTHUYECKOrO0 MNPUMEHEHUSI DJJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUUYECKUX YCTPOUCTBAX, IPOMBIIILIEHHOCTH, MEIUITUHE).

M3ydyeHue AEWCTBUS MAarHMTHOIO MOJISI HA NPOBOAHHUK C TOKOM. M3ydeHue erCTBUS
PJICKTPOJBUTATEIS.

M3mepenne KIIJ[ siekrpoaBurarenbHO ycTaHOBKH. Pacno3HaBanne M aHaIM3
Pa3IUYHBIX TIPUMEHEHHUH SJIEeKTpOJABUTraTeNeil (TpaHCIopT, OBITOBBIE YCTPOMCTBA U JIp.)

NENCTBUSA

DJIEKTPOMATrHUTHasA
HHAYKIUSA

(419)

OMbBITEI ®dapajes.
SIBIIEHUE ANEKTPOMArHUTHON
uHykuuu. [pasuio Jlenna.
DJIEKTPOreHEePaTop.
CriocoObl MoTy4eHUst
DIJIEKTPUYECKONW SHEPTUH.
DJIEKTPOCTAHLIMY Ha
BO300HOBJIISIEMBIX
HCTOYHUKAX YHEPIrUU

OIIBITEI 110 HUCCJICIOBAHUIO SIBJICHUSA 3JICKTpOMaAr HUTHOM UHAYKIHWU: UCCIICAOBAHUC
M3MECHCHUIN 3HAUCHUS U HaIpaBJICHUA HHAYKIHOHHOI'O TOKA

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

TeJla IPU HEPAaBHOMEPHOM
TIBU)KEHUM.

Y CKOpEeHHe.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWUHOE
TIBIDKEHHE. CBoboHoOe
rajicHue.

OnbiTel [Manunes.
PaBHOMEpHOE NBUKEHUE
o okpyxHoctHu. [lepron
1 yacTOTa OOpaIeHus.
JIuHeliHast w  yrjoBas
CKOPOCTH.
LleHTpOocTpEMUTEIIBHOE
yCKOpEHHE

Temaruueckuii 010Kk, | OCHOBHOe co/iep:KaHue OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYalIuxcsi (HA YpoBHE Y4eOHbIX JeHCTBHIl)
TeMa
Paznen 8. Mexanuueckue sijenusi (40 )

MexaHn4yeckoe MexaHuueckoe AHanu3 U 00CYKJAeHUE PA3JIMYHBIX IPUMEPOB MEXAaHUYECKOTO JIBUKECHUSI.

[IBHKEHU e TIBI>KEHUE. OOcyxIeHue TpaHull MPUMEHUMOCTH MOJIENIH «MaTepualibHas TOUKa.

U CIIOCO0bI ero MarepuajibHasi TOUKa. Omnucanne MEXaHWYEeCKOrO JBIDKEHUSI pa3IMYHBIMU crioco0amu (ypaBHEHHE, Ta0nuIa,

ONMUCAHUA Cucrema orcuérajrpaduk). AHAIIN3 >KU3HCHHBIX CHTYallMHd, B KOTOPBIX IPOSBISCTCS OTHOCUTECIBHOCTH

(10 u) OTHOCUTEIBHOCTH MEXaHUYECKOTO JIBMKCHUS.
MEXaHUYECKOTO HaGmroneHne MexaHu4eCcKoro JABHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
JTBVDKCHUS. CpaBHeHHE TIyTE€H U TPACKTOPUN NBMKEHUSI OJHOTO M TOT'O K€ TeJla OTHOCUTEILHO Pa3HbIX
PaBHOMepHOE Ten oTcuéra. AHanu3 Tekcta [ammnes 00 OTHOCHUTENBHOCTH [BMIKEHUS;, BBITTOJIHEHHE
MPSIMOJTMHEMHOE 3aJJaHUM 10 TEKCTY (CMBICIIOBOE YTCHUE).
TIBIOKEHUE. Omnpenenenue cpegHel CKOPOCTH CKOJIBXKEHUS Opycka WM JABWKEHUS IIapuKa [0
HepaBHomepHoe HAKJIOHHOM MJIOCKOCTH.
MPSIMOJIMHENHOE AHaln3 U 00CYXKJICHHUE CITIOCOOOB MPHUOIMKEHHOTO OMPEICIICHNUSI MTHOBEHHON CKOPOCTH.
nBkenune. Cpennsisi  uOmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWIKEHHUS (IIapuka B JKUIKOCTH, MOJETH
MTIHOBEHHAasI CKOPOCTBPRJIEKTPUUECKOTO aBTOMOOWJIS U T. 11.).

Onpenenenue myTH, MPONAESHHOIO 3a JAHHBINA NMPOMEXKYTOK BPEMEHHU, U CKOPOCTH TEJIa 10
rpauKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOI'O JIBUXEHUSI OT BPEMEHHU.

OOcyXIeHre BO3MOXHBIX MPUHIUMIIOB JEHCTBUS MPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(cIUIOMETPOB).

BrruncieHrue myTH U CKOPOCTH IIPU paBHOYCKOPEHHOM IPSMOJIMHEHHOM JBH)KEHUM TEJIa.
OrnpeneneHue MpoAEHHOTO IMyTH U YCKOPEHHS JIBM)KEHHS Tella MO rpaduky 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO JBMKEHUSI Tejla OT BPEMEHHU.

Onpenenenne yCKOpEHMs Tejla IIpU PAaBHOYCKOPEHHOM JIBM)KEHMM II0 HAaKIJIOHHOU
MJI0CKOCTU. M3MepeHre neprojia v 4acTOThl 0OpallleHus Tejla M0 OKPY>KHOCTH.
Onpeznenenrie CKOPOCTH PAaBHOMEPHOI'O JBUYKEHUSI TEJIATO OKPYKHOCTH.

Pemenue 3a1au Ha oOINpeaeleHHE KHMHEMATHUYECKUX XapaKTEPUCTUK MEXAHUYECKOIo
IBUKEHUS PA3JINYHBIX BUJIOB.

PacrniosHaBaHue M MPpUOIMKEHHOE ONMUCAHUE PA3IIMYHBIX BUIOB MEXaHHUYECKOI'O JIBH)KCHUS
B IIPUPOJIC U TEXHHUKE (Ha MpUMEpax CBOOOIHO IMAaJAlOIINX TeJ, JBMXKEHHS >KUBOTHBIX,
HEOSCHBIX TEeJI, TPAHCHIOPTHBIX CPEACTB U JIP.)
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B3anmoaeiicTBue Tes
(20 u)

[1epBriii 3akoH HproTOHA.
Btopoii 3akoH HerroToHa.
Tperuit 3akon HeroTona.
[TpuHIMIT cynepno3nuuuu
CHJL.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHuUs:
cuia TpEeHUS
CKOJIb)KEHMUS, cuina
TPEHUST TOKOs, ApyTrHue
BUABI TPCHH .

Cuna TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
YckopeHue CBOOOIHOTO
MagcHUA. JIBu>xeHue
m1aHeT BOKpyr CosHia.
[IepBas KOCMUYECKast
ckopocTtb. HeecomocTh
)28 NepErpy3KH.
PaBHOBeCcHE
MaTEepHUaTbHON
AOGCOIIOTHO
TEJIO.
TBEPAOTO

TOYKH.
TBEpPOE
PaBHOBecHe
Tena C
3aKpEITUIEHHOMN OCBIO
BpalllCHUS. MomeHT
cuJiibl. LleHTp TsxecTr

HaGntonenne u oOCy’KJICHHUE OIBITOB C JIBMDKCHHUEM Tella MPHU yMCHBIICHUU BIIUSTHUS
NIPYTUX TEJ, MPENSTCTBYIOIINX JIBHUKCHUIO.

AnHanu3 TekcTa ["anuiest ¢ onmucaHueM MBICJICHHOTO SKCIIEpUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH MHEPIINHY; BBIITOJHEHUE 3aJaHUI 110 TEKCTY (CMBICIIOBOE YTCHHE).
OOCyXKeHUEe BO3MOXKHOCTH BBIIOJIHCHHUS 3aKOHA HMHEPLUHMH B  Pa3IUYHBIX
OTCUETA.

HaOmronenne M 0OCYXXJIEHHE MEXaHWYECKUX SIBIICHHH, NPOUCXOISIIMX B CHCTEME

CUCTCMAX

orcuéra «Tenexka» mpu e€ pPaBHOMEPHOM U YCKOPEHHOM JBH)KCHHUHU OTHOCHUTEIIHHO
KaOuHeTa PU3UKH.

JleficTBUSI C BEKTOpaMH CHJI: BBINOJHCHHE 3aJaHUi 10 CIIOKEHHUIO M BBIYUTAHUIO
BEKTOPOB.

HaOnroieHue /WM NnpoBeIeHUE ONBbITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
Teja OT MPUI0KEHHOU K HEMY CHJIbI U MAacChl TeJa.

AHaIU3 U OOBSICHEHUE SIBJIICHUI C MCIOJIb30BAaHUEM BTOPOro3akoHa HeroToHA.

Penienue 3ajga4 ¢ UCHOJIB30BAaHUEM BTOPOro 3akoHa HploTOHau mpaBuia CIOKEHUS CUIL.
OnpeneneHue KECTKOCTH NPYKUHBL.

AHanu3 cuTyaluui, B KOTOPBIX HAOJII0JA0TCs yIpyrue aeopmaiuu, U ux oObsICHEHUE C
MCII0JIb30BaHuEM 3aKkoHa ['yka. Pemenue 3asa4d ¢ ucnosnb3oBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS CKOJIBXKEHUS

OT CHJIBI HOpMaJIbHOTO JaBiieHus. OOCyKIeHUEe pe3yJIbTaTOB HCCIIeI0BaHUs.

Omnpenenenue kodpduieHTa TpeHUs: CKOIbXeHus. Mi3mepenre cuibl TpeHUs MOKOS.
Pemenue 3a1ay ¢ UCnoiab30BaHUEM (HOPMYIIBI JUUISl CHUIIBI TPEHMSI CKOJIBXKEHMUS.

AHaJIN3 IBMKEHHUS TEJ TOJBKO MO/ IEHCTBUEM CHITBI TSIKECTH — CBOOOIHOTO A CHUS.
OOBsicHeHHE HE3aBUCUMOCTH YCKOpPEHHUs CBOOOJHOrO MaJeHUsI OT MaccChl Teja.

O1eHKa BEJIMYUHBI CHJIBI TSTOTEHUS, JEUCTBYIONICH MEXIy IByMsl TenaMH (I pa3HbBIX
Macc).

AHaJIN3 ABWKEHUSI HEOECHBIX TeJl MO/ IEMCTBUEM CHIIBI TATOTEHUS (C UCTIOIb30BaHUEM
TONTOJTHUTEJIbHBIX UICTOYHUKOB UH(GOPMAIIUN).
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Pemenne 3a1a4d ¢ MCHOJIB30BAaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS M (OPMYJIBI JIS
pacu€Ta CUJIIbI TSYKECTH.

AHanu3 OpPUITMHAJIbHOIO TEKCTA, ONHCHIBAIOIIETO IIPOSIBJICHUS 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BHIIOJIHEHUE 3aJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).

HaGmronenue n o0CyX1€HUE ONBITOB 10 U3MEHEHMIO Beca TeIallpH YCKOPEHHOM
JBVOKCHHM.

AHanu3 ycJIOBUH BO3HMKHOBEHHUSI HEBECOMOCTH U II€pe- IPY3KHU.

Pemienne 3a1a4 Ha onpeneseHue Beca Tejla B Pa3IMYHbIX yCIOBUSX.

AHanu3 cuil, IEUCTBYIONINX Ha TEJIO, ITOKosieecs Ha onope. OnpeiesieHne HeHTpa
TSKECTH PA3JIMUHBIX TEJ

3aKoHbI
coxpanenus (10 u)

150518372119 Tena.
3MeHeHne umirynsca.
MMnynbe cuiibl. 3aKoH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE NBHKEHUE.
MexaHuueckas pabora

W MOIIHOCTH. Pabota
CHII TSIKECTH,
YIIPYT'OCTH, TPEHMUSI.
CBsi3p  PHepruu U
paboTHI.
[loTeHnaabrHas
PDHEPIrUs Tena,
OIHSTOTO HaJ
MOBEPXHOCTHIO  3€MIJIM.
IloTeHinaabHas
SHEPTUS coKaTon
MPY>KHAHBI.

Kunetnueckast »Heprus.
Teopema O KHMHETHYECKOM
PHEPTUU.

3aKOH COXpaHEeHMUs
MEXaHUYECKON YHEPTrUU

Habmronenue u oOCy’XI€HHUE OMNBITOB, JEMOHCTPUPYIOIIHUX Iepeaadyy UMIyiIbca MPU
B3aMMOJICHCTBUM TEJI, 3aKOH COXPaHEHHUs HMITyJibca HOpU aOCOJIOTHO YIPYyroM U
HEYIPYTrOM B3aUMOJICUCTBUU TEJ.

AHaJIM3 CUTyallud B OKpPYXKAIOLIEW JKHW3HU C MCIOJIb30BAHUMEM 3aKOHA COXpPaHEHUs
MMITyJIbCa.

PacriosHaBaHue SBJIEHUS PEAKTUBHOTO [BHXKEHHS B npupojae u texuuke (MC —
Ouoorust).

[IpuMeHeHne 3aKkoHa COXpaHEeHUsI UMITyJIbca JUIsl pacuyéra pe3yabTaTOB B3aUMOJAECHUCTBUSA
TeJl (Ha MpuMepax HEYynpyroro B3auMOAECHCTBUS, YIPYTrOro HEHTPaJIbHOIO B3aUMOACHCTBUSA
JIBYX OJMHAKOBBIX T€JI, OJHO U3 KOTOPHIX HEMOABUKHO).

Pemenue 3a1a4 ¢ HCMOJIB30BaHNEM 3aKOHA COXPAHEHUS HUMITYJIbCA.
Omnpenenenve pabOTHl CWIBI YOPYroCTH TIpU TIOABEME Tpys3a C
HETIOIBM)KHOT'O 1 TTOJIBUYKHOTO OJIOKOB.

13MepeHre MOIITHOCTH.

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

3MepeHne KUHETUYECKON HEPTUU Tea M0 JJIMHE TOPMO3HOTO MyTH.

DKCNIEPUMEHTAILHOE CPAaBHEHUE M3MEHEHUS IMOTEHIUAIbHOW U KMHETUYECKOW SHEepruu
TeJla IPU ABU)KEHUH 110 HAKJIOHHOM IMJIOCKOCTH.

DKcIepUMEHTaJIbHasE MpOBEepKa 3aKOHA COXPAaHEHUs] MEXaHWYECKOW »JHEprum mnpu
CBOOOJITHOM MaJICHUH.

[IpuMeHeHne 3aKOHa COXPAHEHUSI MEXaHUYECKOM YHEPTUH U1 pacy€Ta NMOTEHIUAIBHONU
1 KHWHETUYECKON 3HEprui tesa. PemieHue 3ana4 ¢ HCMOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON DHEPTUU

HUCIIOJIb30BAHHUEM
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Paznen 9. Mexanuueckune Kojie0anust u BoJHbI (15 1)

Mexanuuyeckue KonebarenpHoe Habmtonenne konebaHu 1Mo ASHCTBUEM CHJI TSKECTU U YIPY- TOCTH U OOHaApy>KEHHE
K0J1e0aHus nBrokeHre.  OCHOBHBIE [MOAOOHBIX KOJIEOAHUM B OKPYKaIOIIEMMHUDE.
(7 v) XapaKTEePUCTHUKU Ananmu3 kojebaHuii Tpy3a Ha HUTU U Ha TpykuHe. OnpenesieHne 4acToThl KojiebaHui
KOJIeOaHUII: IIEPUO/JI, MAaTEMAaTUYECKOTO U MIPYKUHHOIO MassTHUKOB.
JacToTa, amratyna. [HaGmronenue n oObsicHEHHE sIBJICHUS pe3oHaHca. VccienqoBanne 3aBUCUMOCTH TIEpUOJa
MaTtemaTuueckui U [KojeOaHUH IOJIBEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
NPY>KUHHBIM MaATHUKH. [I[poBepka HE3aBUCUMOCTH IepHoJia KOJeOaHUM rpysa, IIOABEIIEHHOIO K JIGHTE, OT
[IpeBpallieHre 53HEPTrUU [MacChI Ipy3a.
npu koneOarenbHOM HaGmogenue u oOCY’KIEHHUE OIBITOB, JIEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh IepHUoja
TBI)KEHUU. KoJIeOaHUN TIPYKHHHOTO MAasITHHKAOT MAacChl TPy3a U KECTKOCTH MPY>KUHBL.
3aryxaroniue [IprMeHeHne MaTeMaTUYeCKOro U NPYKUHHOI'O MasiTHUKOB
KoJIeOaHUsI. B KaU€CTBE MOJICIICH JJIs1 ONHUCAaHUsI KOJIeOaHU B OKPY KaIOIIEMMHUPE.
BeiHyx1eHHBIC Perienue 3a1ad, CBSA3aHHBIX C BBIYMCIEHHEM HJIM OLIEHKOM 4acTOThI (IIepuoja)
kosebanus.Pesonanc Kosje0aHu
MexaHu4ecKHe CsoiicTBa OOHapy’keHHE U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPYKAIOIIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaOmro/ieHre pacnpoCTpaHeHUs MNPOJOJIBHBIX M IONEpPEYHBIX BOJH (HAa MOJENU) H
(8u) Jl1MHA BOJIHBL. 0O0Hapy>KEHHE aHAJIOTUYHBIX BUJO0B BOJIH B IPUPOJIE (3BYK, BOJSIHBIE BOJIHBI).
MexaHUYecKue BOIHBI BrruncieHye IIUHbBI BOJIHBI U CKOPOCTH PaclpOCTPaHEHHUs 3ByKOBBIX BOJIH.
B TBEPJIOM TeElIE, DKCIIEpUMEHTAIBHOE OIpe/IeJICHNE TPAHUI] YACTOTHI CIBIIIMMBIX 3ByKOBBIX KOJICOaHUH.
ceiicmyuueckre BoJIHbI.  [HaOmroneHue 3aBUCHUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI (B TOM YMCJIE C HMCHOJIb30BAHUEM
3ByK.  pOMKOCTB 3ByKa |My3BIKQJIbHBIX HHCTPYMEHTOB).
1 BbICOTa TOHA. HaOmro/ieHre 1 00bsICHEHHE SIBJICHUS aKyCTHYECKOI'0 Pe30HaHca.
OTpaxeHue 3ByKa. AHanu3 OPUTHHAJIBHOTO TEKCTA, MOCBAIIEHHOTO UCIOJIb30BAHUIO 3ByKa (MM YyJIbTpa3ByKa)
Nudpa3Byk u B TEXHHMKE (9XOJIOKAIUs, YIbTPA3BYK B MEAUIMHE U JIp.); BBINOJHEHHE 3aJIaHUI MO TEKCTY
YJIbTPa3BYK (CMBICTIOBOE UTEHHUE)
Paznen 10. DiekTpoMarHuTHoOE 1MoJ€e M )JIeKTPOMATHUTHBIE BOJHBI (8 1)
DJIeKTPOMarHuTHoe |[DiieKTpoMarHuTHoe nose.[loctpoenne paccyk/ieHui, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
noJie DJIEeKTpOMarHUTHbHIE MarHUTHOTO TIOJIEH.
BOJIHBI.
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IMoBTOPHUTEILHO-0000 AT MOAYJIb (5 1)

CucremMaTu3aius "
000011IeHIE
MPEIMETHOTO
COJICp>)KaHUSI U OIBITA
eI TEJILHOCTH,
MPUOOPETEHHOTO  TIPH
N3y4YCHUH BCETO
Kypca pu3nKu

O060011IEHNE
COJIEpIKaHUs KaKIOTr0 U3
OCHOBHBIX paseson

Kypca bu3uKu:
MEXaHUYEeCKUe,
TEIJIOBBIC,
SJIEKTPOMArHUTHBIE.
Hayunb1ii METON
MO3HAHUS u ero
peanuzarus B
(pu3mueckux
HCCIICIOBAHUSIX.

CBsi3b  QU3UKU U
COBPEMEHHBIX
TEXHOJIOTUH B 00yacTu
rnepenavyu
WHpOpMaInu,
SHEpreTuKe,

BeimonHenne  yuyeOHBIX  3aJaHuii, TpeOYIOIUX  JEMOHCTPAIMA  KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIINX €CTECTBEHHO-HAYYHYIO IPAaMOTHOCTh:

- IPUMEHEHHUS MOJYYCHHBIX 3HAHUW 11 HAYYHOTO OOBSICHeHHS (U3WUECCKHUX SIBIICHUN B
OKpYKarmiel MPUpOJie U MOBCCTHEBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYCCKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IIPUMEHEHUSI OCBOCHHBIX JKCIEPUMEHTAIIBHBIX YMEHHU IS UCCICAOBAaHUS (PU3HIECKUX
SIBJICHUH, B TOM YHCJI€ JJIs1 MPOBEPKHU I'MIOTE3 U BHISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE TPEANOJIararoluXx UCII0JIb30BaHuEe (HU3UISCKOU
MOJIEJIA U OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMYHBIX Pa3/1eyiOB Kypca (PU3MKH.
BeirnonHeHre U 3amuTa IrpyNnoBbIX WM HUHAWBUAYAJIBHBIX HPOEKTOB, CBSI3aHHBIX C
colepkaHueM Kypca Qu3uku

TpaHCIOPTE
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10 kaacce (68 u)

TemaTuuyecKuii 0JI0K,
TeMa

OcHOBHOe coJepKaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcs (HA YpoBHe Y4eOHbIX AeicTBHIl)

Paznen

11. CBeroBble siBjieHus (26 1)

3aKOHBI
pacnpocTpaHeHus!
cBeTa

(6 1)

M cTouHUKU CBETA.
JlydeBass MOJieIb CBETA.
[IpsimonmHeHOE
pacIpOCTpaHEHUE CBETA.
3armeHnusa ConHIla U
JIyHBI. OTtpaxxenue
CBETa. ITmockoe
3epKajo. 3akoH
OTpa>k€HUS CBETA.
[Ipenomienue cBeTa.
3aKOH  MPEeIOMIICHUS
CBETA.
[lomHoE
OTpaKCHHE
lcnonn30BaHue
BHYTPEHHETO  OTPaKEHMUs]
B OIITUYCCKHUX CBETOBOOAX

BHYTPEHHEE
cBeTa.

HaOmroieHne OnbITOB, IEMOHCTPUPYIOIIUX SIBJICHHUE MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS
cBeTa (BO3BHUKHOBEHME TECHH M MOJIYTCHH), U UX HHTEPIIPETALHS C HWCHOJH30BaHHUEM
[MOHSITHSI CBETOBOTO JIy4a.

OOBsacCHEHHE U MOJICIIUPOBAHUE COJTHEYHOTO U JIYHHOTO 3aTMEHUN.

HccneqoBanne 3aBUCMMOCTH Yrila OTPaKE€HUsI CBETOBOTO JIy4aoT yrja MmajeHHUs.
M3ydyeHre CBOMCTB M300pakeHUsI B IUIOCKOM 3epkaiie. HalOirojieHue u OOBsICHCHUE
OIBITOB IT0 MOJYYEHUIO N300paKEeHUI B BOTHYTOM H BBIITYKJIOM 3epKajiax. Habmronenue u
00BSICHCHHE OITBITOB IO MPEJIOMJICHHUIO CBETAa Ha T'PaHMIC Pa3IUYHBIX CPEl, B TOM YHCIIC
OINBITOB C TIOJHBIM BHYTPEHHUM oOTpakeHueMm. lccrienoBaHue 3aBUCHUMOCTH — yriia
[MpeJIOMJICHUS OT yrJjla MaJIeHUs CBETOBOIO JIyda Ha TPAHUIIE «BO3TyX—CTEKIIO.
Pacrio3HaBaHue SIBJICHUM OTpPaKCHUS M TNPEIOMJICHHS CBETa B IIOBCEJIHEBHOW >KH3HH.
AHaJTN3 1 OOBSICHEHHUE SIBJICHUSI ONITHYECKOTO MUpPaKa.

Pemienue 3anau ¢ MCMOJB30BAHUEM 3aKOHOB OTPAXKEHMS M MPETOMIICHUS CBETA

JInH3bI M onmTHYecKHe
npuoopbI
(6 1)

JIuH3a, X0n Jyyel B
nmuH3e.  OnTuueckas
cucTeMa.

Onrtnueckne

MPUOOPHI:
(¢oroanmapar,
MHUKPOCKOII

1 Teneckon. l'nas Kkak
onTHYecKas cUcTeMa.
bin3opykocTh "

[Tosryduenre M300pa’keHUl ¢ TMOMOIIBI0 COOMpArOIIeH U pacCeuBaIONIEH JIMH3.
Onpenenenue pOKYCHOTO pacCTOSHUS M ONTHUYECKOMN CHIIBI COOUpAIOIIEH JTUH3HI.

AHanu3 yCTpOWCTBAa W TMNPUHUMIIA JEHWCTBUS HEKOTOPBIX ONTUYECKUX MNPHUOOPOB:
(oToannapara, MUKpOCKOMNA, TeJIECKOIIa

(MC — Guosorusi, acCTpOHOMUS).

AHanu3 sIBJICHUN OJIU30pYKOCTU U TaTbHO30PKOCTH, MpUHLMIIA AeiicTBUSA 0uKkoB (MC —
OuooTHS)

JAJIbHO30PKOCTb
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Pazioxenue Paznoxxenue 6enoro ceeraHabmroneHne mo pasjioKEHHIO OeJloro cBerta B crekTp. Habmronenue um oObsicHEeHHE
Oesjoro cBera B B crnekrp. ONBITHl  |ONBITOB IO MOJYYEHHUIO OEJIOroCBETa MPHU CJI0XKEHUU CBETa Pa3HbIX LIBETOB.
CIEKTP Hrrorona. Crnoxenne [[IpoBenenne m oObSCHEHHE OIBITOB IO BOCIPHUSATHUIO LIBETa MPEAMETOB IMPU UX
(3u) CHEKTPaJIbHBIX I[BETOB. |HAOIIOJICHUHU Yepe3 LIBETOBbIC (DMIIbTPHI (LIBETHBIE OUKH)

Jlucrniepcus ceera

Paznen 12. KBanToBble siBjieHus (32 u)

Ncnyckanue Onbitel  Peszepdopna uOOGcyxaeHue 1enu onbIToB Pesepdopaa no uccienoBaHuiO aTOMOB, BBIJIBHKEHHUE THUIIOTE3
U TOIJIOIIeHNe CBeTa [IUIAHETapHas MOJIEJIHO BO3MOXHBIX PE3yJjbTaTax OIbITOB B 3aBUCHUMOCTH OT IPEAINOJAaraéMoro CTPOEHUs
aToOMOM aToMma. aTOMOB, GOPMYJIMPOBAHUE BHIBOJOB U3 PE3YyJIbTATOB OMBITOB.
(49 Mogens aroma  bopalO6cyxaeHne NpoTUBOPEUYUI TIaHETAPHOW MOJIENIH aToMa

lcnyckanue A1 OCHOBaHMH JUIsl TUTIOTE3bl bopa 0 cTallMOHapHBIX OpOUTAX IEKTPOHOB.

[OTJIOLEHHUE cBeTaHabro/1eHne CIUTONIHBIX U TUHENYAThIX CIEKTPOB U3JIyYSHUS PA3JINYHBIX BEIISCTB.

aTOMOM. KBaHTBLOOBICHEHNE TUHEHYATHIX CIIEKTPOB MU3TyYCHUS

JInaelyaTbie CIIEKTPHI
Crtpoenune atoMHOro |PajinoakTUBHOCTb. OO6cyxaeHrue BO3MOXKHBIX TUIOTE3 O MOJEISX CTpoeHus siapa. OmpeneneHue cocraBa
AApa Anbda-, Oera- HsAep MO 3aJaHHBIM MacCOBBIM U 3apsJ0OBBIM YMCJIaM U MO TTOJIOKEHHUIO B IIEPUOANYECKON
(6 u) raMMa-Hu3J1y4ECHUsI. cucreMme 351eMeHTOB (MC — xumust).

CtpoeHue aTOMHOIOAHAJIM3 U3MEHEHUSI COCTaBa siJipa U €ro IMOJOKEHHUs B MEPUOAUYECKON CHUCTEME IIpU

saapa. HykinoHHas mopnenb
aTOMHOrO sapa. M3oromnsl.
PanuoakTuBHbIE
[IpEBpAILCHUS.
roypacrajia.
JlericTBus
paJIuOaAKTUBHBIX
U3JIy4CHUU Ha >KUBBIC
OpraHU3MBbI

ITepuon

a-paguoakTuBHOCTH (MC — xumus).

lccineqoBaHue TPEKOB a-4acTHUIl MO FOTOBBIM (otorpadusm. OOHapyKeHHE U U3MEpPEHUE
paauamoHHoro ¢oHa ¢ MOMOIIBIO JO3UMETPA, OIEHKAa €T0 WHTEHCHUBHOCTH.

AHann3 OMOJIOTHYSCKUX W3MCHCHUH, MPOUCXOISIINX O] JICHCTBUEM PaTUOaAKTHBHBIX
n3nyuennit (MC — Owuonorust). crionb3oBaHue pagdOaKTUBHBIX U3JIYUYCHUU B MEIUITMHE
(MC — 6uonorwus)

SlnepHble peakunu
(7 4)

Pemienue 3a/1a4 ¢ MCIOJIb30BaHMEM 3aKOHOB COXPaHEHMSI MAaCCOBBIX U 3apsiJIOBBIX UHUCEN
Ha OIpEIENICHUE PE3yJbTaTOB SIACPHBIX  pPEAKLUMI; aHaJIU3  BO3MOXHOCTH  WJIH
HEBO3MOKHOCTH SIIEPHON PEaKIUU.

O1ieHKa SHEPIUM CBS3M SJEp C MUCIOJIb30BaHHEM (OpMYyJIbl DHHIIITEHHA.

OOcyx1eHue NepcreKTUB UCIOIb30BaHMUs YIIPABIISIEMOr0 TEPMOSIIEPHOIO CUHTE3A.
OO6cyxaeHue NPEeUMYIIeCTB M OKOJOTHYECKUX TMPoOJieM, CBSI3aHHBIX C SJIEPHOM

S nepHbie peakuu.
3aKOHBI COXpAaHEHUS
3apsIOBOTO u
MaCcCOBOT'O quCel.
DHeprus CBS3HU
aToMHBIX sigep. CBs3b

Maccbl W DHEpPIUH.

sHepreTukor (MC — 3KoJ10THS)

50




Peakiiun  cHMHTE3a U
neseHus siaep.
Hcrounuku DHEPruu
CoJiHau 3BE3/1.
SlnepHast sHEpreTUKa

IMoBTOpHTE/ILHO-0000 AT MOaYJb (10 1)

Cucrtemarusanus nOO0oO1eHne conaepxaHus BeionHenue y4eOHBIX — 3aJaHUM, TpeOyIoIMUX JIEMOHCTPAallMM  KOMIIETEHTHOCTEH,
00001IeHNE Ka)XXJ0ro0 W3 OCHOBHBIXY XapaKTEpU3YIOIINX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCT:!
[PEAMETHOIO pa3zenoB Kypca (U3MKH{- NPUMEHEHHUs IOJIyYEHHBIX 3HaHUN IJI1 HAy4YHOro OOBsICHEHMs (U3MYECKHUX SIBICHUN B
COoZEpKAHUS MEXaHUYECKHUE, TETJIOBBIC| OKpY>KaIOIIel MPUPOJIE M MOBCEIHEBHOW KU3HH, a TAK)KE BBISIBIICHHS (DU3NYECKUX OCHOB
151 OIIbITA [3JIEKTPOMArHUTHBIE, psila COBPEMEHHBIX TEXHOJIOTHii;
IIesITeIbHOCTH, KBAHTOBBIC SIBIICHUSI. - IPUMEHEHUsI OCBOEHHBIX HKCHEPUMEHTAJIbHBIX YMEHUH /I MCClleloBaHusl (PU3HMUYECKUX
npuodperéHHoro mnpu HaydHblid METO/| IBJICHUH, B TOM YHCJIE JUJIsI IPOBEPKHU TUITIOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEH.
M3yUYEeHUU BCEro [[I03HAHUS u erPemenne pacuy€THBIX 3amad, B TOM UYHCJE MPEAIOAralolInX HCIOJIb30BaHUE
Kypca pUu3nKu peanu3anus E (U3MYECKONl MOJENIM M OCHOBAaHHBIX Ha COJIEp’KAaHUM pPa3JIMYHBIX pas3leioB Kypca
buznueckux buzuku.
HCCJICTIOBAaHUSIX. BrimiontHeHME ©W 3amyTa TPyIMNOBBIX WM WHIAWBHAYAJbHBIX MPOEKTOB, CBSI3aHHBIX C
CBs13b (1076350971 ¥ coJepKaHreM Kypca (pru3nku

COBPEMEHHBIX TEXHOJIOTUH
B obiacTu  mepenauy
nHdopmManuu,
SHEPTeTHUKE, TPAHCIIOPTE

[Tpu pa3paboTke paboueil mporpaMMbl B TEMAaTUYECKOM MJIAHUPOBAHUM JIOJKHBI OBITh YYTEHBI BO3MOKHOCTHU HCIIOIb30BaAHUS
AJIEKTPOHHBIX (IIU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SABIAIOMIUXCS YUeOHO-METOANYECKUMU MaTepuaiaMu (MyJIbTUMEIUHbIC
MPOTPaMMbI, DJEKTPOHHBIC YYEOHMKHM U 3aJadyHUKH, DJIEKTPOHHBIE OWOIMOTEKH, BUPTYyalbHbIE 1a0OpaTOpPUU, UTPOBBIC
IPOrpaMMBbl, KOJUIEKIUU LHUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIONIB3YEMbIMHU J1JI1 00OYUEHUSI U BOCIIUTAHUS OOYUaIOIIMXCS C
HOJIA, mnpencrtaBieHHBIMH B JJIGKTPOHHOM (IIM(pOBOM) BHJEC W pealu3yIOIUMU auaakTudeckue Bo3moxkHoctu UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaAHUH.
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IToaxoabl K OLIECHUBAHMIO IJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHUs!

[Ipn oueHWBaHUM [JIAHUPYEMBIX PpE3yJNbTaTOB OOyueHUs  (u3MKe
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 Uil OOYyYalolUXCs WHIMBHAYyalIbHbIE (OPMBI KOHTPOJIS
pe3ynapTratroB  oOydeHuss ¢Qusuke. Ilpm CcHWKEHHOW PabOTOCIIOCOOHOCTH,
BBIPAKEHHBIX HAPYIIEHUAX MOTOPUKH PYK BO3MOXHO YBEJIMYEHHE BpeMs s
BBITIOJIHEHUS ~ KOHTPOJIBHBIX W CaMOCTOSITeNIbHBIX ~ paboT. KoHTposbHBIE,
CaMOCTOSITENIbHBIE U TMPAKTHYECKUE paboThl MNpU HEOOXOJUMOCTH MOTYT
OpeIaraTbCsi C HUCHOJB30BAaHUEM 3JIEKTPOHHBIX CHCTEM TECTUPOBAHMS, WHOTO
MPOrpaMMHOTO oOecredeHus, 00eCIeUnBaIONIero NepPCOHNPHUITMPOBAHHBIA 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 TMPUCIIOCOOJIEHNH (crnenuanbHas KiaBuaTypa, pa3jId4yHOro BUJA
KOHTAKTOpBl, 3aMEHSIOLIME MBbIllb, JOKOWCTUKHU, TPEKOOJbl,  CEHCOpPHBIE
TUTAHIIIETHI).

2. JIoyKHBI OBITH CO3/IaHBI YCIOBUA A (PYHKIIMOHUPOBAHUS COBPEMEHHOU
MH()OpPMAIMOHHO-00pa30BaTeIbHOM  cpeAbl MO  (U3MKe,  BKIIOYAIOMIECH
ANIEKTPOHHBIE HMH(OPMAIMOHHBIE PECYpPChl, JJIEKTPOHHbIE 00pa30oBaTEIbHBIC
pecypchl, COBOKYITHOCTb UH(GOPMAITMOHHBIX TEXHOJIOTHH,
TEJIEKOMMYHHUKAITMOHHBIX TEXHOJOTHA, COOTBETCTBYIOIINX TEXHHUYECKHUX CPEICTB
Y TEXHOJOTui (B TOM uucie ¢uen-TpeHaxepoB, HHCTpYMEeHTOB Wiki, U(ppoBbIX
BUJEO MaTepuasoB M  Jip.), OOECNEeUMBAIOIIMX  JOCTUXKEHUE  KaXKIbIM
oOyuatromumcss ¢ HOJIA MakcuManbHO BO3MOKHBIX JUIsl HETrO pPe3yJbTaToB
00yueHus.
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