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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,
M3y4JaeMbIX XHUMHEH, OWOJoTHel, acTpoHOMHEH W (U3MUECKOl Teorpadueii.
®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 (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTEpeca K HayKe Yy OCHOBHOI Macchl OOy4YaroIIMXCsl, KOTOpbIE B JajbHEHIIEM
OyIyT 3aHSTBI B CaMbIX Pa3HO-00pa3HbIX cdepax nearenbHocT. 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,
OTHOCSIIIUXCSI K €CTECTBEHHbIM HayKaM M TEXHOJIOTHSIM, YTO TpeOyeT OT HEero
CJIEAYIOIINX KOMIIETEHTHOCTEM:

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

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

N3yyenue ¢pu3uku cocoOHO BHECTH pelaloIMi BkiIaa B (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH OOYYAIOIINXCS.

Hean ndyyenust yueOHoro npeamera « Dusuxa»
[lenn wu3ydenus ¢(U3UMKA HAa YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
onpenenensl B Konuenuuu npenonaBanus yuyebHoro npeamera «dusmka» B



oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit ®@enepanuu, peaau3yrOIIMX
OCHOBHBIE  00I1Ie00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPKIAEHHOW pEIICHUEM
Komnernun Munucrepctsa npocsenienus Poccuiickon denepannu, IpOTOKOI OT
3 nexabpst 2019 r. Ne [TK-48H.

Lenu nzydyenust pusmku:

npuoOpeTeHne HHTEepeca W CTpEeMJICHHA OOydYaloIUXCsi K HaydHOMY
U3YYEHUIO TPUPOJABI, pa3BUTUE MX HMHTEIUICKTYalIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNH O HAYyYHOM METOJ/I€ MO3HAaHWUS U (PopMUpOBaHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

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  TPEACTAaBIECHUH 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
UCITOJIb30BAaHUEM TOJIYYEHHBIX 3HAHMIA;

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

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

OCcBOeHHME TPHEMOB PabOThl ¢ WHpOpMaluendn (PU3NUECKOro ColepKaHus,
BKJItOYasi MH(GOpPMAILMI0O O COBPEMEHHBIX JOCTH)KEHUAX (U3MKH; aHalu3 U
KPUTHUECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O chepaMu NpodheCCUOHATIBHON AESATeIbHOCTH, CBI3aHHBIMU C
(GU3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHSIX
(bu3MYECKON HayKH.

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;
pas3iMyHble BUJbI MaMSITH U BHUMAHMS, NIPU HU3YyYEHUU HAYYHOH NEATEIbHOCTH
yUEHBIX; (OpMHUPOBATH HAY4YHYIO pedyb, C MpPUMEHEHHEM (U3HYECKOM
TEPMHHOJIOTMM Ha BCEX »JTanax oOOy4YeHHS U OCYLIECTBISITh KOPPEKIIHIO
JIBUTATEIIbHBIX HAPYIICHW MpH BBINOJHEHUH TMPAKTUYECKUX 3aJaHUN WU
nabopaTopHbIX paboT. MakcHUMallbHO CBS3BIBAaTH NPHOOpETaeMble 3HAHUS C
OPAKTUUYECKON JIeATENbHOCTBI0O U TOBCEAHEBHOW JKM3HBIO OOydaromuxcs,
pa3BUBaTh yUeOHYIO MOTHBAIMIO K TO3HABATEIBHOMN J1€ATEIBHOCTH.



IIpuHIMIIBI U MOAXO0ABI K peaju3anuu 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 ux@opmayuu. B 1ensx ydiiero
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 Oa30BbIi YpOBEHb MOATOTOBKH OOYyYarolUXCs. Y AEIUTH
OoJplIee BHUMAHHE HArJIAJIHO-3MIUPUYECKONW JESITEIIBHOCTU. TeopHus MOXKET
u3ydaTrbCcsi 0€3 BbIBOAA CIOXKHBIX (opMmyid. 3agadyd, TpeOyoIIHe MNPUMEHEHHUS
CIIOXHBIX MATEMaTUYECKUX BBIUHMCICHUA W (OpMyJ, pelarTcd B Kiacce ¢
MOMOIIbI0 yuuTesisi. B ydeOHBIM mporecc HEOOXOAMMO BKJIIOYATh 3aJIaHUS,
IpEIoJIaraloliue caMOCTOSATENbHYI0 00pab0TKy MH(pOpMalUK 00y4aroIUMHUCA C
VCITOJIB30BAaHUEM JO3MPOBAHHON MOATATHOW IoMoOIIHX Iejarora. [IpensapurensHo
yuuTenb o0ydaeT paboTtath ¢ mHpopMaluen mo oOpasiy, alrOpuTMy, 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 pepeHIrpPOBaHHBIN MOAXO0 K KaKI0MY 00y4aronieMy COTJIACHO €ro AUarHosa
u pexkomennauuii [IMIIK. B mnpomecce o0y4yeHus, y4yuTedb YUUTHIBAET TaKHUE
0COOEHHOCTH O00yYaromierocs, Kak pa3BUTHE JBUraTelIbHOU cepbl, HapyLIEHUE
oO11eid MOTOpUKHU (00IIasi HAMPSXKEHHOCTh WX BSJIOCTh, HETOYHOCTD JIBUKEHHM,
napajiiyd, TMape3bl, HaJIMYhe HX OCTATOYHBIX SBJIEHUI); OCOOEHHOCTH
paboTOCTIOCOOHOCTH (YTOMJIIEMOCT®, HCTOIIAEMOCTb, PacCesTHHOCT,
IPECHIIIAEMOCTb, YCUAUYUBOCTh, TEMI pabOThI; YBEIUYEHUE KOJIUYECTBA OMINOOK K
KOHIy YpOKa WM IPHU OJHOOOpPAa3HbIX BUIAX NEATEIbHOCTH). TOHKHE JBUKEHMS
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
pPa3BUTHM YCTHOW pE€YM IpPH MPOBEACHUM TEKYIIEr0 W HWTOTOBOTO KOHTPOJI
UCIOJIb3YET METO/Ibl, 00JIEryaronue J0CTUKEHHS TOJIOKUTEIBHOTO pe3yibTaTa
HE TPABMUPYIOILYIO MCUXUKY O0YyYaAIOIINXCS.

lpunyun momusayuu K yuyenuro. ITOT NIPUHIMUII TOPA3ZYMEBAET, YTO KAXKI0€
y4yeOHO€e 3a/laHH€ JO0DKHO OBITh YETKUM, T.€. 00yYaroluics JOJKEH 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 3(H(OEKTUBHOCTH Yy4eOHOU
JESITEIbHOCTH SIBJISIETCS BKJIIOUEHHUE 00YYaroIMXCsl B y4eOHO-HCCIIEI0BATENbCKYIO
U TIPOEKTHYIO JIEATEIbHOCTh, KOTOPAst UMEET CIEAYIOINE OCOOCHHOCTH:



® [T M 3aJa4yd  d3TUX BUJIOB JEATEILHOCTH OOYyYarOIIUXCs
OTIPENICNIAIOTCA KaK UX JTUYHOCTHBIMU MOTHBAaMH, TaK U COLMAJIbHBIMH. 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 MPOJYKTa, UMEIOMIETO 3HAYUMOCTD IS
APYTHX;

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

e opraHu3anusi Yy4eOHO-HCCIEAOBATCIIBCKUX M TMPOEKTHBIX pPaboT
00yJaroImMXCcs o0OecreynBaeT cOUueTaHHue Pa3IMYHBIX BHUJIOB
MMO3HABATEILHON JCATEILHOCTH. B 3THX BHUIAaX ACATEILHOCTH MOTYT OBITh
BOCTpEOOBAaHbI ~ IPAKTHYECKH  JIIOOBIE  CIOCOOHOCTH  IOJPOCTKOB,
peaan30BaHbl JIMUYHBIE TPUCTPACTHUS K TOMY I HHOMY BUY JEATCIBHOCTH.

XapakTepucTHKA 0CO0bIX 00pa30BaTe/IbHBIX IOTPEOHOCTEH

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

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

® UCIOJB30BaHUE CIHEIUATbHBIX METOJOB, MPHUEMOB U CPEJICTB
oOydyeHuss (B TOM 4YHCJE CHCIHAIU3UPOBAHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTHIA), 00ECIIEYNBAIOIINX PeaTU3aI0 00yUCHUS;

® UHAMBUIyanu3amus o0yueHus TpeOyeTcsi B OONbIIeH CTENeH!, YeM
JUISt HOPMaTUBHO Pa3BUBAIOLIETOCS 00y4arolerocs;

® HEOOXOJIMMO HCIIOJb30BaHUE OMOp C JAeTanu3anuel B dopme
QITOPUTMOB JIJII KOHKPETU3AIUU JTCUCTBUIN MIPU CaMOCTOATENbHON padore,
obOecrieueHne 0CO0O0M TPOCTPAHCTBEHHOW U BPEMEHHOW OpraHU3AINH
00pa3oBaTeIbHOM CPEeIbI.

e crienuaibHOEe O0yueHHE «IEPEHOCY» CPOPMUPOBAHHBIX 3HAHUN U
YMEHHUU B HOBBIE CUTYAllUM B3aUMOJECHUCTBHUS C IEMCTBUTEIBHOCTBIO;

e crielMaibHasl TOMOIIb B Pa3BUTHU BO3MOXHOCTEH BepOaIbHOU U
HeBepOAIbHONW KOMMYHUKAIIMU Ha YPOKaxX (PU3HKHU.

Mecto yuyeOHoro npeamera «®@u3nka» B yueOHOM IJIaHe
B coorBerctBun ¢ PI'OC OOO ¢usuka sBugercs 00s3aTEIbHBIM



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»
7/ Kjaacc

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

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

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

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.

Hemoncmpayuu

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

2. dusndeckre npuOOpsl U MPOLETYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomvt u onvimoi’

OnpeneneHue UEHbI A€IEHUS Kbl U3MEPUTEIBHOTO MPUOOopa.
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
noJyi€Ta MapuKa, MyIIEHHOTO0 TOPU30HTAIbHO, TeM OOJibllle, 4eM OOJIbLIE BHICOTA
yCKa.

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

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE IUCKPETHOE CTPOECHUE BEILIECTBRA.

JIBrxkenune wyactun BemiectBa. CBA3b CKOPOCTH JABMKEHHUS YacTHI[ C
temrnepaTypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumopeiicTBue 4vacTHI]
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOEHUE T'a30B, JKUJAKOCTEN U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBA3b MEXIy CBOMCTBAMHM BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSIHUSX W UX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH

ok wnE

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

2 3nech M anee NPUBOJMUTCS PACUIMPEHHBIN MepeyeHb Ja00paTOPHBIX PaboT U OIBITOB, U3 KOTOPOTO YYHUTENb AENaeT BEIOOp Mo
CBOEMY YCMOTPEHHIO M € Y4ETOM CHHCKA IKCIIEPUMEHTANBHBIX 3a/IaHui, peaiaraeMeix B pamkax OI'D no dusuxe.



arperaTHbIX COCTOSIHUU BOJBI.

Hemoncmpayuu

1.  HaGarogenune 6pOyHOBCKOTO JBHKEHHUSI.

2. Habmronenune nuddysuu.

3.  HaOmionenue  siBieHMH, OOBACHAIONIMXCA MPUTSHDKEHUEM — HIIU

OTTaJKUBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnuie padbomot u onvimot

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

2. OnbITH TIO HAOJIOIEHUIO TETJIOBOTO PACIITUPEHHMS 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
o0bEMa BelecTBa.

Cuila Kak XapakTepUCTHKa B3auMOJEHCTBUS Tell. Cuia ynpyrocTd U 3aKOH
['yka. M3mMepeHune cuiibl ¢ OMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUJIA
Tsokectd. Cuna tsbkectu Ha Apyrux roiaHetax (MC). Bec Ttema. HeBecoMocTs.
CnoxeHune CHil, HalpaBJICHHBIX 10 OAHOM npsiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHus. TpeHue CKOJIbXKEHUS U TpeHUE MOKOos. TpeHHne B MPUPOJIE U TEXHHKE
(MCO).

Hemoncmpauuu

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 padbomoul u onvimol

1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOTO  JBMKEHUS  (LIapuka
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 CHJIBL.

5. OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI TPEHHS CKOJIBKEHUS

OT BECa TeJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Pa3nen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB
Hanenue. CriocoObl yMEHBIIIEHUS U YBEIUYCHHMs 1aBieHus. [[aBnenue rasa.



3aBUCMMOCTh JaBlieHUs raza ot oOb&Mma, TemrepaTypbl. llepemaua naBieHus
TBEPIBIMU TEJIAMH, >KUJIKOCTAMH M Ta3zamu. 3akoH [lackans. ITHeBmMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBL. [ mapocraTmyeckuid
napajokc. Coobmaromuecs cocynbl. [ napaBnnyeckne MEXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe nasneHue. [IpuuuHbl CyliecTBOBaHUA
BO3nymrHONW 000oukn 3emin. OmbiT Toppuuernm. M3mepenue atmocdepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(HEPHOTro JaBJICHUSI OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 u13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

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

Jemoncmpayuu
3aBUCUMOCTb JIABJIEHUS raza OT TEMIIEPATYPBHL.

Ilepenaya naBiaeHUs )KUAKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

['mnpaBnrueckui mpecc.

[IposiBneHue neicTBUs aTMOC(HEPHOTO AaBICHUS.

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

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBrue 1UIaBaHWsS TEN: IUIABAHUE WJIM TOTPY>KEHUE TEI B
3aBUCUMOCTH OT COOTHOIIECHHUS INIOTHOCTEW TeJa U KUJIKOCTH.

Jlabopamopnvie pabomout u onvimol

SoakowdE

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BoJAE OT 00bEMa
IIOIPYKEHHOM B )KUJIKOCTb YaCTH TeEJIA.

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

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

4, OnbITEl, JTEMOHCTPUPYIOIIAE 3aBUCUMOCTDH BBITAJKUBAIOIICH CHIIBL,

JEHCTBYIOLIEH Ha TEJO B JKUJIKOCTU, OT 00bEMA MOTPY>KEHHOW B KUAKOCTh YaCTU
T€JIa U OT IUNIOTHOCTHU KUIKOCTH.

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

Pa3znen 5. PaboTa u MOIIHOCTH. JHeprus

Mexanuueckas padota. MouHoCTb.

[TpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[pumenenue nmpaBuia paBHOBECHUS pbluara K OJIOKY.
«3onoroe mnpaBwno» MexaHuku. KIIJI mnpocteix wmexanusmoB.  IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas M NOTEHIMAlIbHAs DJHEPIHUA.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpauuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.



Jlabopamopnwie pabomoul u onvimol

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

2. HccenenoBanue yciaoBUil paBHOBECHS pblyara.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4, N3ydenue 3ak0Ha COXpaHEHUsI MEXAHUYECKON DHEPIUH.

7 Kknace

Pa3nes 6. TensioBblie siBJIeHUS

OCHOBHBIE 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 HA OCHOBE IIOJOKEHUH MOJEKYISIPHO-KMHETHYECKOW TEOPUHU.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMmmepaTrypbl CO CKOPOCTBbIO TEIJIOBOTO JABUKEHHS
YacTHL.

Buytpennsis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEW SHEPIHH:
TeIIonepeaaya 151 COBEpULICHUE padoTHI. Bunbr TEIJIONEePEIauH:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TTyYEHUE.

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

[InaBneHue U OTBEpAECBAaHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHAs TEIUIOTA
miasneHus. [lapooOpasoBanne u konjeHcauus. Hcnapenune (MC). Kunenwue.
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 COXpaHEHUS U MPEBPALICHUs SHEPTUU B TEIJIOBbIX nponeccax (MC).

Jlemoncmpavyuu
Habmtonenue OpoyHOBCKOTO JTBUKEHMUS.

Habmonenne nuddysun.

HaGnronenue siBjeHnil cMaunBaHUs U KAUJUIAPHBIX SBJICHUM.
HaGnroneHue TemioBoro pacimpeHust Tell.

W3meHenue naBieHus ra3a Mpu U3MEHEHHH Oo0bEMa M HarpeBaHUU
WM OXJIKIEHUU.

o0 E

6. [IpaBuna n3MepeHus TeMiepaTyphl.

1. Bunbl Tenonepenaun.

8. OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHeHue TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaOmronenue KkuneHus.

12. HabGuroaeHue NOCTOSTHCTBA TeMIEPaTyphl MPHU IJIABJICHUH.
13. Mojenu TeImIOBbIX ABUTaTENIEH.
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Jlabopamopnwie pabomoul u onvimol

1. OneITel 10 OOHAPYKEHUIO  JEUCTBUS CHJI  MOJIEKYJIIPHOTO
IIPUTSDKECHHUS.

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM WJIN caxapa.

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

4. Omnpenenenre AaBlieHUs BO3AyXa B OaJJIOHE HINPULIA.

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

6. [IpoBepka THIOTE3bl JMHEWHOW 3aBHUCHUMOCTU JJIMHBI CTOJOWKA
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.

Pa3znesn /7. DiekTpuyecKkne U MATHUTHBIE SIBJIEHUSA

OnekTtpu3auus Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. B3aumoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIJIBI  B3aMMOJICHCTBHUS
3apsKEHHBIX TEJT OT BEJIUMYUHBI 3aPs/I0B U PACCTOSHUSI MEXKTY TEJIaMU).

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

Hocuremn snekTpudeckux 3apsaoB. DJIIEMEHTAPHBIN AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. [IpOBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

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

Onektpuueckas uenb. Cuna Toka.  DIJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJICHHE BelmiecTBa. 3akoH Oma
o yyactka nenu. llocienoBarenbHO€ W HapajuieIbHOE — COCIMHEHUE
MIPOBOTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUECKOrOo ToKa. 3akoH Jxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U MOTPEOUTETN dICKTpUIECKOr 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. IIpumeHenwue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOJBUTaTeNlb TOCTOSIHHOTO TOKa. VICTO/Ib30BaHKUE 3JEKTPOABUTATENEH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue anekTpoMarauTHol nHaykuuu. [Ipasuiio Jlenua.
DIeKTpOoreHepaTop. CnocoOb1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu

1. DJEeKTpU3aLus TEN.

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

YCTpPONCTBO U IEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaThuecKasi HHIYKLIHS.

3aKOH COXPAHEHHMS SJIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U JUAIIEKTPUKHU.

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

JIeCTBHS IEKTPUIECKOTO TOKA.

0. DnexkTpuuecKkuil TOK B )KUIKOCTH.

1. Ta30BbIit pa3ps.

2. HW3mepenue cuiibl TOKa aMIIEPMETPOM.

13. V3mepeHue 351eKTpUIeCKOro HAPsHKEHUS! BOIETMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHUN.

15. BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16. MogenupoBaHre HEBO3MOKHOCTH pa3esiCHUs MOJICOB MarHUTA.

17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.

18.  OmmwIT Opcrena.

19. MarunuTHOE noJie TOKa. DIEKTPOMArHHT.

20. JlelicTBHE MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeib MOCTOSHHOTO TOKA.

22. UccnenoBaHue sBICHUS 3JIEKTPOMAarHUTHON MHTYKIIUH.

23.  Onbitel Dapajes.

24. 3aBHCUMOCTb HalpaBJ€HUS MHAYKLHOHHOIO TOKa OT YCJOBHMH €ro
BO3HHKHOBEHHUSI.

25.  DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimaol

MR B©00NO AW

1. OnpITel IO HAOMIOACHUIO DJICKTPU3AIMU TeJl HWHIYKIHEH W TIpu
COTIPHUKOCHOBECHHH.

2. HccnenoBanre ACHCTBUS SJCKTPUUYCCKOTO IMOJS HA TMPOBOJAHHKU H
JTUDJICKTPHKH.

3. COopka u mpoBepKa pabOThI JISKTPUUCCKOM 1SN IMTOCTOSHHOTO TOKA.

4, H3mepeHne 1 peryJiMpoBaHue CUIIBI TOKA.

5. H3mepenne u peryIMpoBaHue HaPSOKCHHS.

6. HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA, HIIYIIIETO Yepe3 PEe3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OneITE,  JEMOHCTPHPYIOIIUE  3aBUCHMOCTh  DJIEKTPHUUYCCKOTO

COTNPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOMAAH TMONEPEYHOTO CEUCHUS U
Marepuana.
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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. Ompenenenue KIIJI narpeBarens.

14. HccnenpoBaHre MAarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

15. H3yuyeHue MAarHUTHOIO TOJS TIOCTOSHHBIX MAarHUTOB IIpH UX
O00BbEIMHEHUU U PA3JICICHUU.

16. HccnemoBaHue nEWCTBUSA DIIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpPEJIKY.

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

18. H3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.

20. Usmepenne KIIJ] anexTpoaBuraTensHOM yCTAHOBKH.

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

8 kaacc

Pa3nes 8. Mexanu4eckue siBJeHUs

Mexannueckoe JnBHkKeHHE. 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
nagenue. OnsITel ['anues.

PaBHOMepHOE NBHKEHHE MO OKpYX)HOCTH. llepron u yactora oOpaleHus.
JInnenHas u yriaoBasi CKOpocTd. LIeHTpocTpeMHUTENIBHOE YCKOPEHUE.

IlepBeii 3axkoH Herorona. Bropon 3axkoH Herorona. Tperunt 3akoH
Herorona. [IpuHumn cynepro3suuuu cusi.

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

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

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

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

Mexanudeckas pabota ¥ MOITHOCTh. PaboTa cuil TsDKECTH, YNPYTrOCTH,
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TpeHust. CBsi3b dHepruu u pabothl. IToTeHnnanbHast SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiH. [IoTeHInanpHas 3HEprus c:kaToi npyxuHbl. Knnernueckast
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
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 UMITyJIbCca IMPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaOGnroaeHue peakTUBHOTO JBUKCHMUSI.

15. CoxpaHeHue MEXaHUYECKOM SHEPTUHU MTPU CBOOOTHOM IMaICHUH.

16. CoxpaHeHHe MEXaHUYECKOW OHEPTrUU TpHU JBIKEHUU Tela TOJ
JEUCTBUEM ITPYKUHBI.

Jlabopamopnwie padbomoul u onvimol

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

2. OmnpenencHue CpeTHe CKOPOCTH CKOIBKEHUS OpyCKa WM JBHXKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOPEHUs Tejla NpU PaBHOYCKOPEHHOM JBHUKEHHUH 10
HAKJIOHHOM TNIOCKOCTH.

4, HccnenoBanre  3aBUCMMOCTA  MYTH  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. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Onpenenenue ko3 HUIIMEHTA TPEHUSI CKOJIbKEHHUS.

8. Omnpenenenune )XECTKOCTHU NMPYKUHBI.

9. Omnpenenenve paboTbl CHIBI TPEHHsI NMPU PABHOMEPHOM JIBUYKEHUU

TCJa I10 FOpI/I3OHTaJII)HOﬁ IIOBCPXHOCTHU.
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10. Ompenenenue paboOThl CHIIBI YOPYTOCTH TpU  MOABEME Tpy3a
C MCTOJB30BAHUEM HETOIBUKHOTO U TIOJIBUIKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pa3nen 9. Mexannyeckue KoJieOaHus U BOJTHBI

Konebarenbnoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJEOaHMI:
NEepuoJl, YacToTa, aMIUIUTyna. MareMaTUdecKHuil ¥ TPYKUHHBIM MasTHUKH.
[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 Teie, ceiicMuueckue BoiaHbl (MC).

3Byk. I'poMKocTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MH(]pa3Byk u
yIbTPa3BYK.

Hemoncmpayuu

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

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

3. HaOntonenue BoIHYKIC€HHBIX KOJIEOAHUM U pe30HaHCa.

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

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pEe30HaHC.

Jlabopamopnwie pabomoul u onvimaol

1. Onpenenenre 4acTOThl U TMEpHOJa KOJEOAHUN MaTEeMaTHYECKOTO
MasTHHUKA.

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
MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHEI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

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. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.
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Jlabopamopnwie pabomoul u onvimol

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

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOYIIh TPEAHA3HAYEH JJIsI CUCTEMAaTU3AIINT
U 0000meHnus TPEAMETHOTO  COACp)KAaHWA W  OMNbITa  JIEATEeIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3MKH, a TAK)KE IS TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy M0 (Qu3uke i 0oOydaromuxcs,
BBIOPABIIKX ATOT y4E€OHBIN PEIMET.

[Ipu u3yyeHun AJaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUNBAETCS JOCTHKEHUE MPEIMETHBIX U
METaIlpe/IMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKHU, OBJIAJICHUEC YMEHHUSIMHU OOBICHATH (U3HUECKHE
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 HAYyYHO OOBACHSTH
dbu3uYecKue SIBJICHUS B OKPY KaIOIIEH TPUPOJIC U TOBCETHEBHOM KU3HH;

HCIIONL30BaTh HAay4YHBbIE METO/bl HCCIEN0BaHUS (U3UUYECKUX SBICHUMU, B
TOM YHCJIE JIJI IPOBEPKU TUIOTE3 U MOJYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH  HAy4HbIE OCHOBBI  HamOoJiee  Ba)KHBIX  JOCTHKEHUU
COBPEMEHHBIX TEXHOJIOTMH, HANpUMEpP, MPAKTUYECKOTO  HCIIOIb30BaHUS
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

Pa3nen 11. CBeToBbIe AABJIEHUS

JlyueBass  Mozelnb CBETA. HUctounnkn CBETa. [IpsamonuuerHoe
pacnpoctpanenue cBera. 3atMeHus ConHia u JIynsl. Otpaxkenue cBera. [lnockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. llonHOe 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. [IpsiMonuHEHOE pacIpOCTPAHEHUE 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 n300pakeHUil ¢ 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 IPEIMETOB MIPH X HAOJIIOICHUH Yepe3

[[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBanToBBIE ABJICHUSA

Omneitel Pezepdopaa m minanerapnas mozaens atoma. Monens atoma bopa.
Hcnyckanue u norsiomeHue ceera atomoM. KBaHThI. JIMHENYaTbIe CIEKTPBI.

PanuoaktuBHOCTE. Anb(a-, Oeta- 1 raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmozens aromHoro sgpa. HM3oronsl. PannoaktuBHBIE
npeBpatienus. [lepron monypacnana aTOMHBIX sSI€ED.

SnepHble peakunu. 3aKOHBI COXPAHEHHUs 3apsAIOBOIO M MAacCOBOTO YMCEN.
DOHeprus CBA3M aTOMHBIX saep. CBA3b Macchl W dHEpru. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun Connua u 38€31 (MC).

Snepnas sHepreTuka. [lelcTBUS pPaguOAKTHBHBIX M3JIYyYCHHU Ha >KUBBIE
opranu3msl (MC).

Hemoncmpauuu
CrexTpbl U3Ty4YeHUS U TOTJIOMICHUSI.

CrekTphl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bumibcona.

Pabota cuérurka HOHU3UPYIOMINX U3ITYYESHUH.

Perucrpanus uzmydeHust IpUpOIHBIX MUHEPAIOB U MPOAYKTOB.
ﬂaﬁopamopubte padomul u onvimul

1. HaGnronenue CrionmHbiX U TMHEHYATHIX CIIEKTPOB U3TYUYEHUS.

2. HccenenoBanue TpeKOB: U3MEPEHUE YHEPTUM YACTHULBI IO 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 u3yyeHur JaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI
JEATETLHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHws, (QopMupyercs
€CTECTBCHHO-HAy4YHasd I'PaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBaHUS
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUEC YMEHMSIMHU OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS MOJYYEHHbIE 3HAHMS, pElIaTh 3aJadd, B TOM YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO IEATEIIBHOCTHBIM XapakTep JAaHHOTO pa3/ielia peaanu3yercs
3a CU€T TOTO, YTO YYAIIUECA BBIMOJIHAIOT 3a/IaHMs], B KOTOPBIX UM IpEIaracTcs:

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

MCIIOJIb30BaTh HAYYHBIE METO/IbI MCCIIEIOBaHUS (DU3NUYECKUX SIBJICHUM, B TOM
YUCJIE I IPOBEPKU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHbIE OCHOBBI HAaM00JIEE BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3IUYHBIX NCTOUHHKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILICHUS W COXPAHEHUS BCEX M3BECTHBIX BUOB
SHEPIUM.

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

Ilnannpyemble pe3yibTaThl 0CBOCHHS YUeOHOro npeamera «ODusuka
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Nzyyenne ydueObHOrO mpemMera «Dusmka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO OO0OecnedyrBaTh JOCTHKEHUE CIEAYIOIIUX JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE Pe3yJIbTaThl
Ilampuomuueckoe 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 ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MpUMEHEHNEM JOCTIKEHUN (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 JI0003HATENBHOCTH, MHTEpPECa K HCCIEA0BATEIIbCKOM
JEeSITETBHOCTH.

Dopmuposanue Kyiabmypvl 300pP08bs U IMOUUOHATILHO20 OJ1A20NOTYYUUA’

OCO3HAaHME IIEHHOCTH 0e30MmacHOro olpasza »W3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, Ba)XHOCTUM TMpaBWi O€30MacHOTO IOBEACHUS 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 y4YacTHE B PEIICHUM IMPAKTUYECKHX 3ajlady (B paMKaX CEMbH,
IIKOJIBI, TOPOJa, Kpasi) TEXHOJOTHYECKOM U COIMAIbHOM HaIpaBiICHHOCTH,
TpeOYyIOIUX, B TOM YUCJIE U (PU3NUECKUX 3HAHUK;

MHTEPEC K MPAKTUIECKOMY U3YUEHUIO MTpodeccuil, CBI3aHHBIX C PUBUKOM.

IKonozuueckoe gocnumatue:

OpUEHTAIMs Ha MpUMEHEHHE (DU3NYECKUX 3HAHUW JJISI pElIeHUs 3ajad B
o0JIacTH OKpYy’Kalollle cpejbl, IJIaHUPOBAHUSI TOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY KAKOIIEH CpeIbl;

OCO3HaHME TI00ATBHOTO XapakTepa HKOJOTUUECKUX MPOOJeM U MyTel hx
pelieHus.

Aoanmauusa odyuarouie2o0ca K UIMEHAIOWUMCA YCI0GUAM COUUATLHOU U
npupoOHOiIl cpeowl:

NOTPEeOHOCTh BO B3aMMOJICHCTBUMU TP BBIMOJHEHUN UCCIIEIOBAHUNA U

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

NOBBIIIEHUE YPOBHS CBOEW KOMIETEHTHOCTH YeEpe3 MPaKTUUYECKYIO
NEATEIIbHOCTD;

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

OCO3HaHME ACPUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
obnacTu pU3HKY;

MJIAaHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (PHU3UUYECKUX
3HAHUM;

CTPEMJICHHE aHAJM3UPOBAaTh W BBISBIATH B3aUMOCBSI3H  MPUPO/IBI,
00111ecTBa M YKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

OLICHKA CBOMX JICMCTBUM C YYETOM BIIMSHUS HA OKPYXKAKIIYIO Cpeny,
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BO3MOJKHEBIX TJI00aIbHBIX HOCﬂeﬂCTBHﬁ.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcaJbHbIe NO3HABATEIbHBIE 1EHCTBUA
ba3zoevie nozuueckue oelicmeus:

BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB
(siBNICHMI);

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

BBISIBIIATH 3aKOHOMEPHOCTH Y TMTPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIIUXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBS3M MPU H3YUYEHHH (DU3NYECKUX
SBJICHUM M TPOLIECCOB; JI€NIaTh BBIBOJBI C HMCIOJIb30BAaHUEM JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKJIIOYEHHWH, BBIJIBUTaTh THUIOTE3bI O B3aMMOCBS3SIX
(bu3HUeCKNX BEIUYUH;

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
MO3HAHUS;

MIPOBOJIUTH 10 CAMOCTOSTEIHFHO COCTABIICHHOMY TUTAHY OTBIT, HECIIOKHBIN
(bu3HUecKuil SKCIEPUMEHT, HEOOJIBIIIOE HCCIIeJoOBaHUE (PU3UUECKOTO SIBJICHUS;

OIICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJIYYCHHYIO B XOJ/I€ UCCIICIOBAHUS MUJIM KCIIEPUMEHTA;

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 unghopmayueit:

NPUMEHSTh Pa3IUYHbIC METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orObope wuHbOpPMAIIMK WIM JaHHBIX C YYETOM MPEIJIOKEHHON ydeOHOM
dbu3nYecKo 3a1a9H;

aHAJIN3UPOBaTh, 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 OOCYXJEHUs y4eOHOro MaTepualia, pe3yJabTaTOB JaOOpPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIA€MOMl TEMbI U
BBICKa3bIBaTh WJCH, HAIICJICHHBIE Ha pEIICHWE 3aJaud W IOJJepKaHuE
0aroxeIaTeIbHOCTH OOIICHUS;
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CONOCTABIIATb CBOM CYXIEHUSA C CYXACHUSAMU JPYIMX YYaCTHUKOB
auaora, OOHapy>KMBaTh pa3jauyure U CXOJCTBO MO3ULINA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

myOJIMYHO TPEJCTABIATH PE3YIbTAThl BHIIOJIHEHHOTO (PU3UYECKOTO OMbITA
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

Coemecmnasn desmenvHocms (compyoHuuecmaeo):

NOHMMaTh WM  MCHOJIb30BaThb  IPEUMYyIECTBA  KOMAaHIHOMN "
WHANBUAYAIbHON paOOThI P PEIICHUN KOHKPETHON (PU3NIECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AEATENBHOCTH, OPTaHU30BBIBATH JICHCTBHUS
o €€ JOCTHMKEHMIO: PacHpelesaTh POJIH, 00CYXKAaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOM paboThI; 0000111aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

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

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSTENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

YHuBepcaJbHbIE PeryJsTUBHBIC 1eHCTBUA
Camoopzanusayusa:

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 peLIEHUsT PU3NYECKOM 3a1auu WU
IJlaHa MCCIEJOBaHUS C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHThI PEILICHHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

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 OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YNIbTATA LIEJIN U YCIOBUSM.

ImoyuonanbHbll UHMEIEKM

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOJe Cropa WIN AUCKYCCHUU

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

IpU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU pEIICHUH (PU3NUECKUX 3a/1a4 WIN

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

IIpenmeTHbIe pe3yJibTaThI

7 kiaace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHU:
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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, PAaBHOACUCTBYIONIAs CI, Aedhopmarius (yrpyras,
MJIACTUYECKAast ), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuyath siBiaeHUs (auddys3us; TEMIoBoe ABMIKEHHWE YACTHI] BEIIECTBA;
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 H HA OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUC;

pacmo3HaBaTh ~ MPOSBIICHWE  W3YYEHHBIX  (PU3WYECKUX  SBJICHHM
B OKPYXaIOIlleM MUpPE, B TOM 4Hcie (U3NUECKUE SIBJICHUS B MPUPOJIE: IPUMEPHI
JIBMDKEHUS C PA3TUYHBIMU CKOPOCTSAMH B )KMBOW U HEXXHBOUM MPUPOJE; NEHCTBUE
CWJIBbl TPEHUS B TMPHUPOJIC 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;

OTKCHIBATh M3yUYCHHBIC CBOMCTBA Tel M (PU3WUECKHUE SIBJICHUS, UCTIOIB3YS
¢u3ndeckrue BEIWMYMHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Teja, CHja
TpeHUs, JaBJeHHE (TBEPIOTO Teia, KUIKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA,
MexaHuJecKkas paboTa, MOIIHOCTh, IUICYO CHUJIBI, MOMEHT CHJIBI, KO3(PPHUIIUEHT
MOJIC3HOTO JICUCTBHUS MEXaHM3MOB, KHHETUYECKAsl W MOTCHITMATbHAS dHEPTHUS);
IpU OMUCAHUU TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIIOJIb3YyEMbIX
BEMYNH, WX OOO3HAYEHUS W EAUHUIBI (PU3NYECKUX BEJIMYHMH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMU
BETMYMHAMH, CTPOUTh TpapUKA U3YUYCHHBIX 3aBUCHUMOCTEH (PU3NUYECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YSl MPaBWJIa CIOXKEHHs CUJI (BIOJb OJTHOM TIpsiMOil), 3aK0oH ['yka, 3aKoH
[Tackans, 3akoH Apxumesna, MpaBUJIO paBHOBECHsl pbiuara (0Ji0Ka), «30JI0TOE
MPaBUJIO» MEXaHUKH, 3aKOH COXPAHCHUS MEXaHMYCCKOW JHEPTHH; TPH ITOM
JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MAaTEMaTHYECKOE
BBIPKCHUC;

OOBSACHATH (DU3UICCKUE SIBJICHUS, ITPOIIECCH M CBOMCTBA TEII, B TOM YHCIIC
U B KOHTEKCTE CHUTYyaIlui MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBHIABISATH
MIPUYMHHO-CJICJICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE U3 1-2 JOrMYecKux
maroB ¢ omopoi Ha 1-2 Wu3y4YeHHBIX CBOMCTBAa (DU3UYECKUX SIBICHUM,
(bu3HUeCKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B 1-2 JeHCTBUA, WCMONB3YS 3aKOHBI U
(dbopMyIIBI, CBSI3bIBAIOIINE (PU3NUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHSI
3aJ1ayd 3alKChIBaTh KPATKOE YCJOBHUE, MOJCTABIATh (PU3MUECKHE BEIMYHUHBI B
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(opMyJIbl U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHbBIE JAHHBIE, HEOOXOIUMBbIE
JUIA pElIeHUs 3a/ad, OLCHUBATh PEATMCTUYHOCTh IOJIYYEHHON (QU3ndecKon
BEJIMUMHBI,

pacrmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MPU MTOMOIIH
(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 MPEIJI0KEHHOTO 000PYI0BaHMSI, 3aMCHIBATh X0/ OIbITA
U GOpMyITUPOBATH BHIBOJIBI;

BBITIONHATh TPSMBIE H3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeTa,
00BbEMa, CHIIBI U TEMIIEPAaTyphl C HMCIOJH30BAHHEM AHAJIOTOBBIX M ITH(POBBIX
MpUOOPOB; 3aMKCHIBATh MOKa3aHHUs NPHOOPOB C YYETOM 3aJJaHHON aOCOIOTHOU
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 NOBEPXHOCTEH 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 JKUIKOCTH, €€ HEe3aBHUCHUMOCTH
OT IUJIOTHOCTU Tena, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEeJI0; YCIOBUUI
TUTaBaHWsl TeJN, YCJIOBHM paBHOBECHUS pblyara MU OJIOKOB); y4acTBOBaTh B
IUTAHUPOBAHUHM YYEOHOTO HCCIEeNOBaHUS, COOMPATh YCTAHOBKY W BBITIOTHSTH
U3MEpEHHs, CJeays TMpeAJIOKCHHOMY IUTaHy, (DUKCHUpPOBATh pE3yJbTaThI
MOJTy4YE€HHOM 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BUJIE TIPEIOKEHHBIX TaOJIHIL
U TpaduKOB, /1eJaTh BEIBOJBI 110 pe3yIbTaTaM MCCIICIOBAHMS,

IPOBOJNUTh KOCBEHHbIE H3MEpPEeHMs] (PU3MUECKUX BEJIWYMH (IUIOTHOCTH
BEIIECTBA XUAKOCTH M TBEPAOrO TeNa; CUia TPEHUsI CKOJBKEHHUS; JaBJICHUE
BO3/yXa; BBITAJKUBAIOLIAs CWJIA, JACHCTBYIOLIAs Ha MOTPYKEHHOE B YKUJIKOCTh
TeNO; KO3((UIMEHT MOJIE3HOTO JEHUCTBUS MPOCTBIX MEXAHU3MOB), CIEIYs
NPENJIOKEHHOW WMHCTPYKIMU: TPU  BHIMOJHEHHH W3MEPEHUH  coOuparth
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHHE NCKOMOU BETMYHHBI;

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

yKa3bIBaTh MPUHIUIBI JACUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECs COCYyIbl, OapoMeTp, pblyar,
MOJIBWKHBIM M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNTIOCKOCTB;

XapaKkTepu30BaTh  NPUHLUIBI  JEHCTBUS ~ M3YYEHHBIX  IpUOOpPOB
U TEXHUYECKHMX YCTPOMCTB C OMOpPOM Ha HX ONUCaHUS (B TOM 4YHUCIE:
MOJUINITHUKY, YCTPONCTBO BOJOIPOBOA, TMAPABIMYECKUNA IMpecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMEeTp), HMCIONb3ys 3HAHUS O CBOMCTBaxX
(bu3nUecKuX ABJICHUIN 1 HeoOXoauMble (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

23



NPUBOAUTL HpuMepbl [/ HaxoauTh HHGOPMAIMIO O IpHUMEpax
PAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUW B MOBCEIHEBHOW >KU3HU
i obecriedeHust 0€30MacHOCTH MpU 00pallleHnu ¢ MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUSI 3J0POBbSI U COOJIOJICHHS HOPM SKOJOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

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

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3aIaHU HAYyYHO-TIOMYJISIPHYIO
TuTEPATypy GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
NurtepHer; Bianerb NpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MHGOpMAIK (PU3UUECKOTO COACPKAHUSA, B TOM YUCIIE
nyOJUYHO JIeNaTh KpAaTKUEe COOOIIEHUsI O pe3ysbTaTaxX MPOEKTOB WM YUCOHBIX
UCCIICOBAHUM; MPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YUYEHHbI MOHSTUHWHBIN
anmapat Kypca (GU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTALIUCH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpe/esTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMU, CICAUTh 32
BBINIOJTHEHUEM TUIaHa JEWCTBUM, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKIaa B
NEATEeNIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPY KaIOIIUX.

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

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBHKCHUE
aTOMOB U MOJIEKYJ, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTALIUYECKUE U
amop(HbIC Tena, HACHIIIEHHBI M HEHACHIIIEHHBIM Map, BIAXHOCTh BO3/YXa;
TEMIIEpATypa, BHYTPEHHSISI DJHEPTHs, TEIUIOBOM JIBUTAaTENb; >SJIEMEHTapHbBIN
ANIEKTPUUYECKUN 3apsifl, AJIEKTPUUECKOE TMOoJie, MPOBOAHUKH W JIUDJICKTPUKU,
MOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TIOJIE;

paziuuath SBJICHUS (TEIUJIOBOE pacIIMpeHHe/cxkaThe, Teronepeaaya,
TEIJIOBOE PABHOBECHE, CMauyMBaHUE, KaMWUIAPHbIE SBJICHUS, HCIApEHHUE,
KOHJICHCAIUs, IUIaBJIEHWE, KpUCTauM3anus (OTBEpIEBaHHUE), KHUIICHHUE,
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 ~ MPOSIBIICHWE  W3YYEHHBIX  (PU3WYECKUX  SBJICHUU
B OKpYXalolleM MHpe, B TOM 4YHCie (U3NYECKUe SBICHUS B MPHUPO/IE:
MOBEPXHOCTHOE HATSHKEHHE W KalWJUISIPHBIC SIBJICHUS B TPUPOJIE, KPUCTAIIIBI B
npupone, uznydenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpPHU3BI,
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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;

OTMHCHIBATh U3yYEHHBIC CBOMCTBA TN M (PU3NYECKUE SIBICHUSA, UCTIONIB3YS
¢du3nueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIJIOTHI, YJelbHasi TEMJIOEMKOCTh BEIIECTBA, yJeJbHAs TEIJIOTa 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,
CBSI3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMH BEIWYMHAMH,
CTPOUTH TPaQUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS  MOJIEKYJISPHO-KUHETUYECKOW  TEOpUU
CTPOCHMsI BEIIECTBA, MPHUHIMUI CYNEPHO3ULIMUA TOoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsjaa, 3akoH OMa A ydacTka LENu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUs SHEPIMH; IPU ITOM J1aBaTh CIOBECHYIO
(GopMyTHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MYECKHE TPOIECCHl W CBOICTBA TEN, B TOM YHUCIEC 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 3aja4ud, BBHIOMpATh 3aKOHBI M (HOPMYJBI, HEOOXomUMbIe [JIsi €€
pellleHusi, NPOBOAUTH pacu€Thl M CpPaBHUBATh IIOJYYEHHOE  3HAYCHUE
(¢u3HYIECKOI BETMYHHBI C U3BECTHBIMU TaHHBIMH,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TMPU MOMOIIH
(¢uU3NYECKUX METOJOB; UCIONB3yS OMNHCAHME WCCIEAOBaHUsA, BBIACIATH
MIPOBEPSIEMOE MPEAINOJIOKEHNUE, OLICHUBATh MPABMIIBHOCTH 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
OCTBhIBaHUS/HATPEBaHUs MPHU U3IYYEHUH OT IIBETa M3Ty4arollei/moriomaromei
MOBEPXHOCTU; CKOPOCTh HCIApPEHHUs] BOABI OT TEeMIEpaTyphl KHUAKOCTH M
wionaau €€ TOBEPXHOCTH; JJEKTpU3alus Tel W B3aUMOJICHCTBHE
AIIEKTPUYECKUX 3apsA0B; B3aMMOICHCTBHE TOCTOSHHBIX 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;
OTHCHIBATH XOJI OTIBITA U (DOPMYITUPOBATH BHIBOIHI;

BBIIIOJHATh  MPSIMBbIE  M3MEPEHUSI  TEMIIEpaTypbl, = OTHOCHUTEJIbHOU
BJIQYXKHOCTU BO3]lyXa, CHUJIbI TOKA, HANPSIKEHUS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JaTYUKOB (PU3MYECKUX BEIUYMH; CPaBHUBATH PE3YJIbTaThl
U3MEpEHUM ¢ y4€ToM 3aJaHHON aOCOJIFOTHOM OTPEITHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
JAPYrol ¢ MCHOJB30BAHUEM MPSMBIX U3MEPEHHN (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOIAAM MOMEPEYHOr0 CEYEHHUS M YAEIBHOIO
CONPOTHUBJIEHUS BEIIECTBA IPOBOJHUKA; CHIIBI TOKA, UIYIIETO Yepe3 IPOBOJHUK,
OT HAaNpsDKEHUsS Ha MPOBOJHMKE; HCCIEAOBAHHE MOCIEAOBATEIBHOIO U
MapajyieIbHOTO COEJUHEHUN NPOBOJHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOHpaTh YCTAaHOBKY U BBINOJIHATh U3MEPEHUS, CIENYS NPEII0KEHHOMY IUJIaHy,
dbuKkcupoBaTh pe3yJabTaThl TMOJYYEHHOW 3aBUCHUMOCTH B BHJE TaOMUIl U
rpaduKoB, JeNaTh BHIBOBI IO pe3yIbTaTaM UCCIEI0BAHMUS;

POBOJUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIUYUH (yIeibHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, paboTa U MOILHOCTb
AIEKTPUYECKOTO TOKA): IJIAHUPOBATH U3MEPEHUS, coOupath
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJHEQysl TMPEIJ0KEHHONM WHCTPYKIUU, H
BBIYUCIISATh 3HAUCHUE BEJINUUHBIL;

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPU padoTe C 1ad0paTOPHBIM
000py10BaHUEM;

XapakTepu30BaTh  MPUHLMUINBI  JCUCTBUS  WM3YUYEHHBIX  IPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOpPOH Ha MX ONUCaHUS (B TOM 4YMCIE: CHUCTEMa
OTOIJICHUSI JOMOB, THUTPOMETp, IMapoBasi TypOWHA, aMIEpPMETpP, BOIBTMETD,
CUETYMK  IJIEKTPUYECKOM  DHEPIUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTelbHbIC AIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUUYECKHUE
NpPEAOXPAHUTENN; DIIEKTPOMArHuT, OAJEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIOJIb3YsI 3HAHUS O CBOWCTBaX (DU3MUECKUX SBICHUA H HEO0OXOJMMbIC
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
MpUOOpHl MO CXeMaM M CXEMaTHUYHBbIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TMCUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHuUs,
ANEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbl JJEKTPUUYECKUX LEenel ¢
MOCJEAOBATEIbHBIM W MAPAJJIEIBHBIM COEJUHEHHEM HJIEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAYEHHUSI DJIEMEHTOB AIEKTPUUECKUX LIETICH;

MPUBOJUTh  NPUMEPHI/HAXOIUTh  HWH(POPMAIIUIO 0 npuMepax
MPAKTUYECKOTO MCIOIb30BaHMs (DU3UUYECKUX 3HAHWA B MOBCEIHEBHOM KU3HU
1 obecriedeHust 0e30MacHOCTH MpU 00pallleHuy ¢ TpUuOopaMu U TEXHUUECKUMHU
YCTPOMCTBaAMH, COXpAaHEHHUS 3J0POBbS U COOIIOACHHUS HOPM 3KOJOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CPELE;

OCYILIECTBIATh MOUCK HH(pOpMalUuu (PU3NUECKOrO COAEpKaHUS 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;

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

CO3/1aBaTb COOCTBEHHBbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHMS,
00001ast nHGOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAHUA,
B TOM 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
IOPOLECCOB  paclpeAensiaTh OOf3aHHOCTM B TIpyHIe B COOTBETCTBUU C
[IOCTABJICHHBIMH 3a/Jla4aMM, CJIEAUTh 32 BBIIOJHEHHEM IUIaHA JEHCTBUN U
KOpPpPEKTUPOBAaTh €ro, AaJeKBaTHO OLEHUWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh TPYIIbI; BBICTPAUBAaTh KOMMYHHKAaTUBHOE B3aUMOJIECHUCTBHUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

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

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCU€Ta, MarepuaibHas TOYKa,
TPAEKTOPHs,, OTHOCUTEJIBHOCTb MEXAHWYECKOTO JBMKEHMS, JAepopMarius
(ympyrasi, [acTU4eckasl), TpEHHUE, LEHTPOCTPEMUTENBHOE  YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH; LIEHTP TSHKECTU; a0COJIIOTHO TBEPAOE TENO, UEHTP
TSKECTHU TBEPJOTO Tella, paBHOBECHE; MEXaHWYECKUE KOeOaHUsl U BOJIHBI, 3BYK,
uH(ppa3Byk U YJIbTPa3BYK; ANEKTPOMATHUTHBIE BOJIHBI, IKasia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JalNbHO30PKOCTh, CHEKTPHI
UCIIyCKaHUsI W TOrJonleHus; anbda-, Oera- MU TramMma-u3IyyeHUs, H3O0TOIIbI,
AJiepHasi PHEPreTUKA;

paznuyaTh SIBJIEHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHUE, CBOOOIHOE MaJIeHNE
T€J1, PABHOMEPHOE JBWKEHHE IO OKPYKHOCTH, B3aUMOJIECUCTBHE T,
pEaKTUBHOE  JIBIDKCHHE, KojiebaTelbHOE  JIBIDKCHHE — (3aTyxaromme |
BBIHYK/ICHHbIE KOJIeOaHUsI), PpE30HAHC, BOJIHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA,
MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHUE U MPEJTOMIICHHE CBETA, MOJIHOE
BHYTpPEHHEE OTpaKEHHE CBETAa, Pa3JIOKeHHUE O€JI0ro CBETa B CIIEKTP 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;

pacno3HaBaTh  MPOSIBJIEHWE  M3YYEHHBIX  (PU3WYECKUX  SIBJICHUU
B OKpY>KarolieM MUpe (B TOM uuciie PU3NYECKHUe SABJICHUS B IPUPOJE: MPUITUBbI
U OTJIUBBI, JIBWKEHUE TutaHeT COJHEYHOW CUCTEMBI, PEAaKTUBHOE ABUKEHUE
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KUBBIX OPraHU3MOB, BOCIHpPHUITHE 3BYKOB JKMBOTHBIMM, 3EMJIETPSICEHUE,
ceiicMMuYecKue BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTHUYECKHE SIBICHUSA B
npupone, OHOJOTHYECKOE JACWCTBHE BHAMMOIO, YIbTPadUOJIETOBOTO H
PEHTTEHOBCKOTO U3TYUYCHHI; €CTECTBEHHBIN palMOaKTUBHBINA (POH, KOCMUYECKHE
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;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€JI U (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BENUYMHBI (CpeOHSi M MIHOBEHHass CKOpPOCTh Tela IpHU
HEPaBHOMEPHOM JBUKEHUU, YCKOPEHUE, IEPEMELIEHUE, ITYTh, YIIIOBASI CKOPOCTb,
CuJia TPEHMs], CUJIa YIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJCHHS,
BEC Teja, UMITYJIbC TeJla, UMIYJbC CUJIbl, MEXaHUYecKass padoTa U MOUIHOCTb,
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 M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPEbl); IPH
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCHOJB3YEMBIX BEJIMYMH,
0003HaUeHHUA M €AMHULBI (U3UYECKUX BEIMYMH, HAXOJUTh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (DU3HUECKYIO BEIMYUHY C APYTUMHU BEIMYUHAMU, CTPOUTh
rpadyK U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIECCHI,
MCIIOJIb3Ysl 3aKOH COXPAHEHMS YJHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHJI, IPUHIMI 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  (ONMUparoUMecs Ha CUCTeMy U3 22—
3 ypaBHEHMil), UCIOJB3Yysl 3aKOHbI U (OpPMYJIbI, CBS3bIBAKOIINE (DUIUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUA 33Jja4yM 3alKChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HENOCTAIOIIME WM HW30BITOYHBIE JaHHbIE, BbIOUpaTh 3aKOHBI U
(GopMyiibl, HEOOXOAWMBIE MaJisi PEIIeHUs, MPOBOAMTH PacuyE€Thl U OLICHHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHUS (PU3NUECKON BETUUHHBI;

pacrno3HaBaTh MNpoOJEeMbl, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIH
(¢u3NYeCKuX METOJOB; HCIOJb3ysl ONHCAHME HCCIEAOBAHUS, BBIICISTDH
IIPOBEPSIEMOE MPEATIOI0KEHUE, OLEHUBATH NMPABUIIBHOCTh NOPsAJIKA MPOBEACHUS
WCCIIEIOBaHMsI, JeNIaTh BHIBOJbI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIOICHUN U
OMBITOB;

OPOBOAUTH OMBITHl 10 HAOMIONECHUIO (PU3WYECKUX 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; U3yYEHUE CBOMCTB N300paKeHUS B IJIOCKOM 3€pKaJjie U CBOWCTB
n300paXkeHusl TpeAMeTa B coOWparouield JrH3e; HaOMIOJACHUE CIUIONIHBIX H
JMHEHYaThIX CIEKTPOB W3IYUYEHUS): CaMOCTOSITENIBHO COOMpaTh yCTaHOBKY H3
M30BITOYHOTO HAabOpa 000PYI0BAHNUS; OTIMCHIBATH XOJT OIBITA U €T0 Pe3yIbTaThI,
(bopMyIHpOBaTH BHIBOIHI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHUH, Oonpenensis
CpeaHee 3HaUeHHE U3MepIeMOil BeIMUnHBI ((DOKYCHOE pacCcTOsiHuE COOMparomien
JIMH3bI); 000CHOBBIBAThH BHIOOP Crioc00a N3MEPEHHsI/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 MAaJCHUS W yria MPEeJOMIICHUS OT yrja MaJieHus1): MIaHUPOBATh
UCCIIEJOBAHUE,  CAaMOCTOSITEJIBHO  COOMpaTh  YCTaHOBKY,  (UKCHPOBATH
Pe3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIMYWH B BUJIEC TAOIHI] U
rpaduKoB, JeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHBbIC HW3MEPEHHUS (U3UYECKUX BEIMYUH (CpEeaHss
CKOPOCTh U YCKOpPEHHE Tejla NpH PABHOYCKOPEHHOM JBHKCHHH, YCKOpPEHHE
cBOOOHOTO MaICHNUs, )KECTKOCT MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIBKEHU S,
MexaHudeckas paboTa W MOIIHOCTb, 4YacToTa W TMepuoja  KoieOaHHid
MaTEMaTHYeCKOT0 U TPYKMHHOTO MasSTHUKOB, ONTHYECKas CHJia COOMparomien
JUH3bl, PAJUOAKTUBHBIA  (OH): [JAHUPOBATh  H3MEPEHHUs; coOUpaTh
AKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY ¥ BBINOJHATH  U3MEPEHUs,  CIeays
MPENJI0KEHHONW UHCTPYKIIUK; BEIYUCIIATh 3HAUCHNUE BEJIMYMHBI U aHATU3UPOBATH
HOJTyYEHHbBIE PE3YJIbTAaThl C YUETOM 33JaHHOM MOTPELTHOCTH U3MEPEHUI;

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

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIeTeH:
MaTepHalibHasi TOYKa, aOCOJTIOTHO TBEPJOE TEJIO, TOUYECUHBI MCTOYHHUK CBETA,
Jy4, TOHKas JUH3a, TUIAHEeTapHas MOJENh aTOMa, HyKJIOHHAs MOJIEIh aTOMHOTO
A1pa;

XapaKTepHU30BaTh  TMPUHIMIBI  JCHCTBUS  M3YyYCHHBIX  MPHUOOPOB
M TEXHUYECKUX YCTPOWCTB C OMOPOM HAa UX OMHUCAHUSA (B TOM YHCIIE: CITUAOMETD,
JaTYNKA TIOJIOXKEHUS, PACCTOSHUS U YCKOPEHHsS, paKeTa, 3XOJOT, OYKH,
nepucKkorn, (QoroammapaT, ONTUYECKHE CBETOBOMBI, CIEKTPOCKOI, TO3UMETD,
kamepa BuiibcoHa), MCIONB3ysl 3HAHUS O CBOWCTBaX (DU3UYECKUX SBICHUN WU
HEe0OXoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIH30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHUX IMPOIECCOB IMpPU
pelIeHnr y4eOHO-TIPaKTHUECKUX 3a7ad; ONTHYECKHE CXEMbl IS MOCTPOCHHS
n300paXeHUi B MJIOCKOM 3epKaJie U COOMparoien JTUH3E;
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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 TOUCK HWHGOpMANUK (PU3NUECKOTO COACPKAHUS B CETH
WNuTtepHeT, caMoCcTOsATEIbHO (POPMYIHUPYsST MOUCKOBBIM 3alpoc, HaXOAUTh ITYTH
onpeeneHus JOCTOBEPHOCTHU MOTYYEHHON HH(POPMALIUU Ha OCHOBE UMEIOIIUXCS
3HAHUH U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3aIaHU HAYyYHO-TIOMYJISIPHYIO
TUTEPATypy GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
WNuTepHeT; BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOINECHHS HA OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJECPIKAHMUS, ITYyOTMYHO
IPECTaBIATh PE3YIbTAThl MPOCKTHOM WJIM HCCIIEOBATEIBCKON NESITEIbHOCTH;
Opyd 3TOM TPaMOTHO HCHOJB30BaTh HW3YYEHHBIM TOHATUWHBINA  ammapar
u3y4aemMoro paszena (U3MKA U COMPOBOXKIATH BBICTYIUICHHE Ipe3eHTalluen
C Y4ETOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.

10 kace

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaKaTh
c(hOpMHUPOBAHHOCTH Y O0YJAIOIINXCS] YMEHMUIA:

MPOBOJUTh  HCCIEJOBAaHUE 3aBUCUMOCTEH  (DU3MYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTHb IyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HavyallbHOW CKOPOCTH; TepHuoja KoJeOaHHit
MaTEMaTUYeCKOTO0 MAasTHHUKAa OT JJWHBI HUTH, YyIJIa 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  (CpeaHSsSA
CKOPOCTh W YCKOPEHHE Tela TP PaBHOYCKOPEHHOM JBWIKEHUHU, YCKOPCHHE
CBOOOJHOTO TAaJIEHUs, KECTKOCTh MPYXUHBI, KOAD(DHUIIMEHT TPEHHS CKOJIBXKCHUS,
MEXaHMYecKas paboTa ®  MOIINHOCTh, dYacToTa M TIEPUOJ  KoJICOaHMM
MaTeMaTUYeCKOr0o W  MPYKWHHOTO  MAaSTHHKOB, (DOKYCHOE€  PaCCTOSIHHE
coOuparolei JTUH3bI, PaANOAKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUS;, COOUPaTh
HKCIIEPUMEHTAILHYIO YCTAaHOBKY, CJIENYS MPEAJIOKEHHON HHCTPYKIIMH, BHIYUCIISIT
3HAUCHUE BEJIMYMHBl M AHAJU3UPOBATH TOJYUYCHHBIE PE3YJIbTAaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEpEHUH (MPU HAIMYUU BO3MOXKHOCTH WJIM TTPOBOJIUTH
BUPTYyaJIbHbIE JTA00pATOpPHBIE PAOOTHI);

cobOoaTh TpaBwiia 0€30MacHOro Tpyda Hpu padoTe C J1abopaToOpHBIM
obopynoBanueM (MpU HAIWYUK BO3MOXKHOCTH WM TPOBOJUTH BHUPTYaJIbHBIC
n1abopaTopHbIe paboThl);
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paziuyaTh OCHOBHBIE TMPU3HAKKA U3YYEHHBIX (PU3MYECKHX MOJEIEH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, IUIaHETapHash MOJEelb aToMma,
HYKJIOHHAs MOJIeJIb aTOMHOTO SIAPA;

XapakTepu30BaTh MPUHIMUINBI  JCUCTBUA  HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIIE CIHIOMETD,
JATYUKH TTOJIOKEHHSI, PACCTOSIHUSA U YCKOPEHUS, PAKETHI, 9X0JIOT, OUKH, ITEPUCKOTI,
doToamnmapat, BOJOKOHHAS ONTHKA, CIIEKTPOCKOI, TO3UMETp, kKamepa Buibcona),
UCIIOJIb3Ysl 3HAHUSA O CBOWCTBaX (U3MYECKUX SBJICHUH UM HEOOXOJUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHMYECKHX IIPOIECCOB TIPH
peIieHnr y4eOHO-TIPAKTUYCCKUX 3a/]ad; ONTHYECKHE CXEMbI ISl TOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie U COOMparoiieu JINH3e;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIH30BAHUS (PU3NUECKUX 3HAHUH B
MOBCEHEBHOM JKM3HU JUIsl oOecredeHus O€30MacHOCTH TMpH  OOpalleHHH C
npubopaMu U TEXHUYECKUMH 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
OTIPEJICIICHUS] TOCTOBEPHOCTH TMOJYYEHHON HMH(OpMaAIMM HAa OCHOBE MMEIOIIMXCS
3HaHUM U3 Kypca GU3UKUA U JTOTOJTHUTEIBHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh IMPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOUYHBIC MAaTEpHUAIIbl, PECYPCHl CETH
WNutepHer, BnajgeTh NOpveMaMU 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
MOHATUHHBIN anmapar Kypca (GU3uKH, COMTPOBOXKIATh BHICTYIIJICHUE MTPE3CHTAIIMEH
COOCTBEHHOT'O COOOIIEHNS, yYUThIBAasE OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB;

IIPU BBITIOJTHEHUH UCCIEAOBAaHUN (PU3NYECKUX MPOIECCOB CAMOCTOSATEIHHO
IJIAHUPOBATh COBMECTHYIO NIESITEIBHOCTh B TPYyNIE, CIEAUTh 32 BBIIIOJIHEHHUEM
IjiaHa JACHCTBHM M KOPPEKTHUPOBATh €ro, aJCKBaTHO OIICHUBATH COOCTBEHHBIM
BKJIaJ B  JCATENbHOCTb  T[PYNIbl;  BBICTPauUBaTh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IINIAHUPOBAHHUE

7 kaacc (68 1)
TemaTuueckuii 6,10k, | OCHOBHOE co/lepxkaHue OcHoBHBIE BH/IBI /IeSITEILHOCTH y4Yaluxcs (Ha ypoBHe Y4eOHbIX L[el‘/iCTBl/Iﬁ)l
TeMa
Pa3nen 1. ®u3uka u €€ posib B NO3HAHHH OKpY:Kaomero mupa (6 1)
dusuka — Hayka 0 [DPu3uka — Hayka o |BeiaBieHue paznuyuii Mexay GU3NYECKUMU U XUMHUYECKUMU npeBpatieHusiMu (MC —
npupoae HpUpOJE. SIBreHUss (XUMMUSA).
(2 9) npupoasl. Ousndeckne |[Pacno3HaBanue U KiaccuPuKanus GU3NUCCKUX SBIICHUN: MCXaHUYECKHUX, TEIUIOBBIX,
SIBJICHUS: PJIEKTPUYECKHUX, MArHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, HaGmronenure n onvcanne GU3NYSCKUX SIBICHUMN
TEIJIOBBIE,
DIJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3BYyKOBBIE
Duznyeckue dusnueckue OrnpeneneHue 1eHbl JeJIeHUs LIKalIbl U3MEpUTEIbHOro npubdopa. Msmepenue IMHEHHBIX
BeJTMYUHBI BEJIMYMHEBL. VI3MepeHne [pasMepoB Tel U MPOMEKYTKOB BPEMEHM C YYETOM IOTPEIIHOCTEM.
(2 9) dbumzudeckux BenuuuH. M3mepeHne o0bEMaA KUAKOCTU U TBEPIOTO Tena.
dusznueckue npudopsl. M3mepenne TteMmnepaTypbl NOpU TOMOIIM JKMJKOCTHOTO TEpMOMETpa M JaTydKa
[Torpemnocts TEMIIEpaTyphl.
N3MEPECHUN. BreinonHeHue TBOpYECKUX 3aJaHUl II0 MOHCKY CIIOCOOOB M3MEpPEHMUsI HEKOTOPBIX
MexxnyHapoaHas (bu3nUecKux XapaKTepUCTHK, HAIIpUMEP pa3MepPOB MajbIX OOBEKTOB (BOJIOC, IPOBOJIOKA),
cucTeMa eIUHHUIL yIa’d€HHBIX OOBEKTOB, OOJBIIUX PpPACCTOSIHUM, MaJbIX MPOMEXKYTKOB BpPEMEHHU.
OO6cyxaeHue mpeajaraéMpix CltocoO0B

! [Ipu pazpaborke paboueil mporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHUHM JOJKHBI OBITH YUTEHBI BO3MOXXHOCTH HCTIOIB30BAHUS DJICKTPOHHBIX
(mnpoBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIONIUXCS YYEOHO-METOIUYECKUMH MaTepuajamMu (MyJIbTUMEIUUHBIE MPOTPAMMBI, SJICKTPOHHBIE
Y4EOHUKHU U 3aJJaYHUKH, DJIEKTPOHHBIE OMOINOTEKU, BUPTYaJbHBIE Ta00pPaTOPUH, UTPOBBIE MIPOTPAMMBI, KOJUIEKITUU ITU(PPOBBIX 00pa30BaTEIBLHBIX
pecypcoB), peanusyomux ruaakTuaeckue Bo3MokHoct MKT, copepxanmne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 0Opa3oBaHUH.
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EcrecTBeHHO-
Hay4YHbII MeTOo.
MO3HAHUSA

(24)

Kax ¢usuka u npyrue
€CTECTBEHHBIE  HAyKH
U3y4aroT MPUPOLY.
EcrecTBeHHO-HAay4YHBIN
METO/ MO3HAHMUS:
HaOIIOIEHHUE,
[MOCTAHOB- Ka HAay4HOTI'O
BOIIPOCA, BBIJABI)KCHHUE
runoTe3, SKCHEPUMEHT
[0 TIPOBEpPKE THUIIOTE3,
00BbsiCHeHUE
HaO0JIF0JaeMOT0O
SIBJICHUSL. Onucanue
(uzmueckux SBICHUNA C
[MOMOIBIO MOJeJIel

BriaBukeHHUE TUIIOTE3, OO BSICHSIONIMX MPOCTHIE SIBJICHUS, HAITpUMED:

— [I0YEMY OCTaHABJIMBAETCS JIBUXKYLIEECS MO NOPU3OHTAIBHON HOBEPXHOCTH TEJIO;

— MOYEeMY B KapKyI0 MOTOAY B CBETJION OJI€XkK /1€ MPOXJIaJHEH, YeM B TEMHOM.
[Ipenmoxkenne crioco00B MPOBEPKH THITOTES.
[IpoBeneHue ucciaeqoBaHus MO MPOBEPKE KAKOW-IMOO THUIOTE3bl, HAIPUMED: T1aIbHOCTh
MoJIETa IapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.
[locTpoenue npoctednx mozaenei ¢husnuecKux sIBICHUMN (B BUIE PUCYHKOB HIIH CXEM),
HapuMep NaJeHUe IpeaMeTa; IPSIMOIMHENHOE paclpOCTPaHEHUE CBETA

Pasznen 2. I1

CPBOHAYAJIBHBIC CBCACHHUA 0 CTPOCHUM BELIECCTBA (5 ‘-l)

CtpoeHue
BellecTBa

(1w

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

JOKa3bIBAOIINEC

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

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

BCIIICCTBa

JIBuKeHnE

M B3auMMoJelicTBHE
JyacTHIl BellleCTBa
(249)

JIBr>keHHe 4aCTHIL
BEIIICCTBRA. CBs3b
CKOPOCTH OBUKEHUS
JACTHII C
TEMITEPATYPOIL.
bpoyHOBCKO€E IBHKEHUE.
Jnddyzus.
BzauMoielicTBHE 4acTHll
BEIIECTBA: NPHUTSKESHUE
M OTTAJIKUBaHHUE

HaOmntonenne u 00bsicHeHHME OpPOYHOBCKOI'O JIBMXKEHUS U sIBICHUS TP DyY3HUH.

[IpoBeneHre 1 OOBSICHEHHE OMBITOB IO HAOIOICHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
[IpoBeneHne U OOBSICHEHHE ONBITOB MO OOHAPYKEHUIO CHII MOJIEKYJISIPHOTO MPUTSKEHUS U
OTTAIKUBAHUS
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ArperaTHbie
COCTOSIHUSI

BeIeCTBA
(29)

ArperaTHble COCTOSIHUS]
BEIIECTBA: CTPOCHUE
ra3oB, SKUJKOCTEH U
TBEPABIX
(KpUCTAIIITMIECKUX) TEII.
B3anMocBA3b MEXKY)|
CBOMCTBaMM BEILIECTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX u 1504
aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM.
Oco0enHocTu
arperaTHbIX
BOJIBI

COCTOSIHUH

Onucanue (¢ UCHOJIB30BAHUEM IMPOCTHIX MOJIENIei1) OCHOBHBIX Pa3JInUMil B CTPOCHHUH Ta30B,
PKUJKOCTEW U TBEPABIX TEJL.

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

OOBbsicHeHne coxpaHeHUs: (OPMbI TBEPABIX TEJl U TEKYYECTH KUJIKOCTH.

[IpoBeneHNE OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSSHUM BOJBI YACTHIIBI
HaXOJATCSl B CPEIHEM Jajibliie JIPYT OT Jpyra(IIOTHOCTh MEHBIIE), YEM B JKUIKOM.
YCTaHOBIICHUE B3aMMOCBSI3U MEXKY OCOOCHHOCTSIMHU arperaTHBIX COCTOSSHUN BOIBI U
CyIIECTBOBaHHEM BOAHBIX opraHu3MoB(MC — Guonorus, reorpadusi)

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

MexaHn4yecKoe
NBHIKEHHE
(34)

MexaHudecKoe
nBrOKeHHe. PaBHOMepHOE
)51 HEpaBHOMEPHOE
nBrkeHne. CKopocCTb.
CpenHsis CKOpOCThb IIpH
He- pPaBHOMEPHOM|
nBYOKEHUH. Pacuér myTH
1 BpEMEHH JBHKEHUS

ccnenoBanue paBHOMEPHOTO JBMXKEHHS M ONPEACICHUE €TONPU3HAKOB.

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

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

WNuepuus, macca,
NJOTHOCTD

(4w

SBneHue WHEPLUU.
3akoH WHEPLIUH.
BzanmMmoneiictBue  Ten
KakK NpUYrHa
N3MEHEHHUSI CKOPOCTH
IBYMOKCHUS TCII.
Macca KakK
HMHEPTHOCTHU

[ImoTHOCTH,  BemIecTBa.
CBsA3b  INIOTHOCTH  C

Mepa
Tena.

OOBbsicHeHHE U MPOTHO3UPOBAHUE SIBICHUN, 0OO0YCIOBJICHHBIX UHEpLMEH, HapUMep: 4To
MPOHCXOJUT MPU TOPMOKEHUH UIIM PE3KOM MaHEBpPE aBTOMOOUJISI, IIOUEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTD JBHM)KEHUE HA BEJIOCUIIEAE NI CAMOKATe U T. 1.

[IpoBeneHrE U aHAIU3 OMBITOB, JEMOHCTPUPYIOIIMX U3MEHEHHE CKOPOCTH JIBM)KEHHUS Tela
B pe3yJbTaTe JIEHCTBUS Ha HETO IPYTUX TEJ.

Pemnienue 3aau Ha onpeAeseHne Macchl Tena, ero o0Ob€Ma U IIOTHOCTH.

[IpoBeneHUEe U aHaAIU3 OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb H3MEHEHUsS CKOPOCTH
Tejla OT €ro Macchl INpU B3auMoAeWcTBuUU Ten. M3mepeHume macchl Tena pa3IMYHBIMHU
criocobamu. OnpesiesieHne IIOTHOCTH Tejla B pe3ysIbTaTe U3MEPEHHsI €r0 Macchl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHUALE  00BEMa

BEIIECTBA
Cuiia. Buabl cua Cuna Kak |[[I3yueHue B3aUMOJEHCTBUSA KakK MPUUYMHBI HM3MEHEHHMS CKOPOCTH Tella WU €ero
(14 9) XapaKTepUCTUKA nedopmarm.

B3aHMMOIEHCTBUS  TeEl.
Cuna  ynpyroctu u
3akoH ['yka. I3mepenue
CHJIbI C MOMOIIBIO
nuHaMoMmeTpa. SIBieHue
TSTOTEHUS u cuia
TsokecT. Criia TSHKECTH
Ha JpYyrux [JIaHeTax.

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

TpeHue ckoyibxeHUsT U
TpeHue 1Mokos. TpeHue B
MPUPOJIE U TEXHUKE

Onucanue peanbHbIX CUTyallMi B3aUMOJEHUCTBUS TEJ C IMOMOIIBIO MOJEJNEil, B KOTOPBIX
BBOJMTCS MOHATHE M H300paxkeHuWe cuibl. M3ydenwe cuibl yrnpyroctu. HccienoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT yJIMHEHHS] PE3NHOBOTO IIHYpPA WU HPY>KUHBI

(c mocTpoenuem rpaduka).

AHaIIN3 MPaKTUYECKUX CHUTYaIli, B KOTOPBIX MPOSBISACTCS ACUCTBHUE CHIIBI yIIPYTOCTH
(ynpyrocTts Msi4a, KpOCCOBOK, BETOK JIepeBa U JIp.).

AHalIN3 CUTyaluHWid, CBS3aHHBIX C SIBJICHHUEM TATOTeHUs. OOBSICHEHHE OpOUTAIBHOTO
JIBU)KEHMS IJIAHET C HUCIIOJb30BAHUEM SBJICHUsI TATOTEHUs M 3akoHa uHepuun (MC —
actpoHoMusi). M3mepeHue Beca Teja C NOMOLIbIO JUHaMoMeTpa. OOOCHOBaHHE 3TOIO
cnocoba u3mMepeHus.

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

M3ydeHne CHITbI TPEHUST CKOJBKEHUS U CUITBI TPEHUS TTOKOSI.

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

AHaJIN3 NPaKTUYECKUX CUTyallMd, B KOTOPBIX MPOSIBISETCS IEHUCTBUE CHUJIbI TPEHMUS,
HCTIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS UIH YBEIMYeHUs (KaTaHWe Ha JIbDKaX, KOHbKaXx,
TOPMOYKEHHE aBTOMOOMJISI, UCIIOJIL30BaHHE TTOAIITUITHUKOB, TNTABAHUE BOIHBIX )KUBOTHBIX
u ap.) (MC — OGuonorust).

Pemrenne 3ama4 ¢ UCIONB30BaHUEM (OPMYJIT U pacd€Ta CHIIBI TSKECTH, CHIIBI YIIPYTOCTH,
CHUTHI TPEHHUS

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

BO3IYIITHOW  OOOJIOUKH
3eMutn. OnbIT
Toppuueiu.
3mepenue

aTMOC(hEpPHOTO

JlaByieHue. JlaBneHue. CriocoObl [AHanu3 U OOBSICHEHHE OIBITOB M IMPAKTUYSCKUX CHUTYAIlMH, B KOTOPBIX MHPOSIBIISICTCS
Ilepenaua YMEHBIIICHUS U |CUJIa JaBJICHUS.
aBJICHUS yBeJMUeHHUsT naBieHUs. |(OOOCHOBaHHME CIOCOOOB YMEHBIIICHUS W YBEIWUYCHHS JaBIICHUS. V3ydeHue 3aBUCHMOCTH
TBEépABIMU  TeslamMHu, |/[aBieHue rasa. |gaBJeHHUs rasa or oobéma M Temmeparypsl. M3ydeHne ocoOEHHOCTEH mepemaun AaBICHUS
PKUIKOCTAMU U (3aBUCHMOCTb JaBJCHUs [TBEPIBIMH TeJlaMHU, O>KUAKOCTIMU U ra3zamu. OOOCHOBaHHME pPE3YyJIbTaTOB  OIBITOB
rasamu raza OT o0o0BéMa U |0COOCHHOCTSIMU CTPOCHUS BEIISCTBA B TBEPIIOM, KUIKOM
(3 u) Temriepatypsl. [lepenayda |1 ra3000pa3HOM COCTOSTHUSIX.
JTaBJICHUS TBEPIBIMU |IDKCIIEPUMEHTAIIbHOE JO0Ka3aTebcTBO 3akoHa Ilackans. Pemenuwe 3amad Ha pacuér
TeJaMU, XUIAKOCTSIMHU M |aBJICHHUS TBEPAOIO Tela
razamu. 3akoH Ilackans.
[TneBMaTHU4eckue
MAaIlIUHBI
/laB1eHue 3aBCUMOCTh MccnenoBanue 3aBHCUMOCTH JABJICHUS KUJKOCTH OT TIIYOWHBI OTPYKEHHS U TUIOTHOCTH
WKHIKOCTH TaBJICHUS KUIKOCTHU PKUJIKOCTH.
(54) oT TITyOUHBI HaGmronenue n 00bICHEHHE THIPOCTAaTHYECKOTO TMapaJoKcaHa OoCHOBE 3akoHa [lackans.
OrPY>KEHHUS.
['mapocraTudyeckuin
rmapajgokc.
CooOmaromuecs 3yuyeHune cooOmarommxcs cocya0B.
COCYBbI. Pemenue 3amauy Ha pacyéTr OaBieHUs KUIAKOCTH. OObsSCHEHHE TPHUHIIHUIA ACUCTBUS
['uapaBinyeckue rUIpaBIMYECKOro Ipecca.
MEXaHU3MBbI AHanu3 ¥ OOBSICHEHHE TTPAKTUYECKUX CUTYAIUi, JEMOHCTPUPYIOLINUX MPOSBICHUE TaBICHUS
PKUIKOCTH W 3akoHa [lackaisi, HampuMep MpOILIECCOB B OpraHU3ME MpH TIIyOOKOBOIHOM
HbIpsiHuU (MC — Ouomorus)
ATMocdepHoe ATmocdepa 3emiau © |[DKCIEpUMEHTAIbHOE OOHApyX)eHHe aTMoc(epHOro naBieHUs. AHAIU3 U OOBSICHEHHE
aBJIeHUE aTMochepHOe OIMBITOB M MPAKTUYECKUX CUTYaAITUH, CBI3aHHBIX C JICUCTBUEM aTMOC(EepHOTO JaBIICHUS.
(6 v) 1aBJICHUE. [MTpuumnbl |(OOBsICHEHUE CylIecTBOBaHUsS aTtMocdepbl Ha 3emMjieé W HEKOTOPHIX IUIaHeTax WIH €&
CYILIECTBOBAaHUSA OTCYTCTBUS Ha Ipyrux miaHerax u Jlyae(MC — reorpadusi, acTpoHOMHUS).

OOBscHEHHEe U3MEHEHHUS IUIOTHOCTH aTMOC(ephl ¢ BBICOTONU 3aBUCUMOCTH aTMOC(HEPHOTO
JTaBJICHUSI OT BBICOTHI.
Pemienne 3amau Ha
OapoMeTpa-aHepouIa

pacuér atMocdepHoro JnaBieHus. 3yueHue ycTpoiicTBa
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TaBJICHU.

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

[TpuGops! 1151 U3MEpPEHUS
ATMOC(EPHOTO JaBICHUS

JlelicTBHEe KHAKOCTH

JlelicTBHE JKHJIKOCTU H

aKCHepI/IMeHTaJ'IBHOC O6H8py>K€HI/Ie HeﬁCTBHH KHUJIKOCTH M TIa3a Ha HOFI)Y)KéHHOC B HHX

(59

pbIyar, OJIOK, HaKJIOHHAS
MJIOCKOCTb. [TpaBuio

171 rasa Ha [Fa3a Ha IOIPY>KEHHOE B [TEIIO.
MOrpy:KEHHOEe B HHUX HUX Teno. (OnpenesieHue BRITAIIKUBAIOIIECH CUIIbL, IEHCTBYIOLIEH Ha TEJIO, IOTPY>KEHHOE B KUIKOCTb.
TEJ10 BeiTankuBaromas [IpoBeneHue 51 o0cyxaeHne OIIBITOB, JIEMOHCTPHUPYIOIIHAX 3aBUCUMOCTb
(7 9) (apxumenoBa)cuia. BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOLIEH Ha TEJIO B )KUJKOCTH, OT 00bEMA NOrpyKEHHOHN B
Baxkon ApXI/IMeIla. PKUJIKOCTBb HaCTH TE€J1aUu OT IINIOTHOCTH XUJAKOCTH.
IInaBanue tein. [MccnenoBanue 3aBUCUMOCTH Beca TeJjla B BOJIe OT 00bEMa NOTrpyKEHHON B XKUIKOCTh YacTH
Bo3nyxomniaBanue Tea.
Pemenue 3a1ay Ha NpUMEHEHNE 3aKOHA ApXUMEa U yCJIOBUS IUIaBaHUS TEJ.
KoHcTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAaHME JIOAKM U  ONpelelieHne €€
rpy30H0AbEMHOCTHU
Pa3znen 5. Pa6ora u MomgHocTh. JHeprus (12 4)
Pa6ora u MmomHOCT, [MexaHHyeckass paboTa IDKCIEpUMEHTAIBHOE ONpPEIesIeHNe MEXaHMYECKOH paboThl CHIIbI TSKECTU NMPU NaJeHUU
(39) MomHoCTh Tejla W CWJIbl TPEHHUs NOPU PAaBHOMEPHOM MEPEMENICHUH Tejla I10 TOPU30HTAIBHOU
[IOBEPXHOCTH.
Pacuét MoOIIHOCTH, pa3BMBaeMOl MpU MOABEME IO JecTHHUIE. Pemenue 3amay Ha pacyeér
MEXaHUYECKON paOOThl M MOIIIHOCTHU
HpOCTble MEXaHU3MbI HpOCTBIe MEXAaHU3MBI. OnpeneneHI/Ie BBIMT'PEIIIA B CHUJIC IMPOCTHIX MEXAaHHU3MOB Ha IPHUMEPE pbldyara, nmoJABHUKHOI'O

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

HccnenoBanue ycioBUsi paBHOBecHs pbluara. OOHapy)KeHHE CBOMCTB HPOCTHIX

paBHOBECHS pbluara. [MexaHM3MOB B PA3JIMYHBIX HHCTPYMEHTAaX U MPUCTOCOOICHUSX, UCTIOIb3yEMBIX B OBITY
[Ipumenenune mipaBuUia M TEXHUKE, a TaKXKe B XKUBbIX opraHuzMax (MC — 6uonorus). DKCriepuMeHTaJIbHOE
paBHOBECHUsI pblHyara K |JOKa3aTeJIbCTBO PABEHCTBA paObOT MPHU NPUMEHEHUHU MPOCTHIX MEXaHU3MOB.

OJIOKY. «3omnotoe |Onpenenenune KI1/ HakJIOHHON TJIOCKOCTH.

MPaBUIIO» MexaHMuKU. [Pemenne 3a1a4 Ha TPUMEHEHUE NIpaBuila paBHOBecHUs ppryara nHa pacuér KII/

KITJQ HPOCTBIX

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

Mexanuueckas
HHeprus (4 1)

KuneTnueckas u
NOTCHIINAIbHAS

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

M3MCHCHHUA OHCPIrunu B
MCXaHHKC

DKCIIEpUMEHTAJIbHOE ONPEACICHUE U3MEHEHHUS KMHETUYECKON U MOTEHIMAIIbHOW SHEPTUU
TeJla IPU €ro CKaThIBAHUM MO HAKIIOHHOMW TUIOCKOCTH.

DOpMyJIMPOBAHNE HAa OCHOBE MCCJIEOBAHUS 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUMU.
OOcyXIeHUE TPaHUIl TPUMEHUMOCTH 3aKOHA COXPAaHCHUS YHEPTUH.

Penrenue 3a1a4 ¢ HCIOIB30BAHUEM 3aKOHA COXPAHEHUSI SHEPTUU

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

TemaTHUyeCcKHii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

(7 1)

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

[MOJIOXKEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPHM.
Monaenu TBEPAOTO,|
PKUJIKOTO M Ta3000pa3HOTO
COCTOSIHUI BEIIECTBA.
Kpucrannunueckue u
amop(dHbIe TBEPABIE TEMA.
OOBsICHEHHE  CBOMCTB
ra3oB, JKHUJKOCTEHM WU
TBEPABIX TE€J HAa OCHOBE
[MOJIOKEHU I

MOJIEKYJISIPHO-
KUHETUYECKOU TEOpHH.
CMmauuBadue u

KalWJUISIPHBIE SIBICHUS.
TemioBoe pacmMpeHue M
c)KaTHe

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.

BellecTBA KUHETUYECKOU teopunPernenne 3aa4 10 OICHHUBAHHUIO KOJWYECTBA aTOMOB WIIM MOJICKYJI B €IUHHIE 00BEMa

BEILIECTBA.
AHaJIM3 TEKCcTa JPEBHUX aTOMHUCTOB (Hampumep, ¢parmeHta nosmel Jlykperus «O
[IPUPOJIC BEIICH») C U3IIOKEHUEM OOOCHOBAaHMU aTOMHOW THITOTE3bI (CMBICIIOBOE UYTEHUE).
OneHka yOeIUTeIbHOCTH 3TUX 0OOCHOBaHUH.

OOBbsicHeHHe OPOYHOBCKOTO JIBMKEHHS, SIBICHUS TU(PPy3Un 1 pa3Indnii MeKIy HUIMH Ha
OCHOBE I0JIOKEHUIN MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHUSI BEIIECTBA.
OOBbsiCHEHHE OCHOBHBIX PA3JIMYUA B CTPOCHUHU Ta30B, XUJIAKOCTEH M TBEPABIX TEl C
MCI0JIb30BAHUEM IIOJI0KEHUI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU CTPOEHHSI BEIIECTBA.
[IpoBeieHrE€ OMBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAapEH-HOM COJIM WIIM caxapa.
[IpoBeieHe W OOBSICHEHHWE ONBITOB, JEMOHCTPUPYIOUIMX KAaNWUIAPHbIE SIBICHUS U
SIBJICHUE CMauylBaHU.

OOBsicCHEHHE POIY KaIUJUIAPHBIX SBJICHUHN JIJIsI TOCTYIUICHUS BOJIbI B OPTaHU3M PacTeHUMN
(MC — 6uomnorus).

HaGmronenune, mnpoBeaeHHE U OOBICHECHUE
paclIMpeHus ra3oB, )KUAKOCTEN M TBEPABIX TEII.
OOpsacHeHne coxpaHeHUsT OoOb€Ma TBEPHABIX TEJ, TEKYYECTH >XUIAKOCTH (B TOM YHCIE,
Pa3HULBI B TEKYYECTH JJIs1 Pa3HBIX)KUJIKOCTEN ), JaBJICHHUS rasa.

[IpoBeieHHE ONBITOB, AEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh JAaBJICHUS BO3AyXa OT €ro o0béMa
11 HAarpEeBaHUsSl WJIM OXJIAXKIEHHS, U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
y4eHMs. AHAJIU3 NPaKTUYECKUX CUTYalui, CBA3AaHHBIX CO CBOMCTBAMU ra3oB, >KMIKOCTEH
U TBEPABIX TEI

OIIBITOB  IIO Ha6JHO)IeHI/IIO TCIIJIOBOT'O
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TeruioBbie Npouecchl
(21 9)

Temneparypa. CBs3b
TEeMIIEpaTypPhl co
CKOPOCTBIO TEIJIOBOT'O
JIBYMOKCHUS YaCTHII,
BayTtpenHsist  sHeprusl.
CnocoOnl W3MCHEHHUS
BHYTPCHHEH SHEPTHUM:
Teruionepeiaua "
COBEPIIICHHE paboTHI.
Buner  Tenmonepenauu:
TEIJIONPOBOTHOCTD,
KOHBEKIIUS, U3JTyUCHUE.
KonudgecTBO

TCIJIOTHI. Y IeIIbHAs
TEIMIIOEMKOCTD
BCII[CCTBA.

TenmooOMmeH u
TEIJIOBOE

paBHOBECHE.

YpaBHEHHE

TSIJIOBOI'O OajiaHca.

I 1aBneHNE 171
OTBEpJIEBaHUE
KPUCTAIUTAYSCKUX
BCILICCTB. Y nenrHas
TEerioTa IJIABJICHUS.
[lapooOpa3oBanue

)41 KOHJICHCAIHSI.
HMcmapenne. Kunenwue.
Y nenbHas TeILIoTa
nmapooOpa3oBaHUsl.
3aBHCHUMOCTbD
TeMIIepaTypbl KUIICHUS OT

aTMoc(epHOro

O0oCcHOBaHNE PABWII U3MEPEHUS TEMITEpaTyphI.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U IIKaJl TeMIepaTyphl.

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

HaGmionenne ©  OOBSICHEHHE ONBITOB, OOCYXKICHHE MPAKTHYECKUX CHUTYyaIUi,
TIEMOHCTPUPYIOIIUX Pa3IMYHbIE BUJIBI TEILUIONIEPEAAauN: TEIUIONPOBOIHOCTh, KOHBEKIIHIO,
M3JIydeHUE.

M ccrenoBanue siBICHUS TETUIOOOMEHA MTPU CMEIIMBAHUN XOJIOAHOM U TOpsiueii BOJBI.
HaOnrofeHre ycTaHOBICHHS TETUIOBOTO PABHOBECUS MEXKTY TOPSYCH M XOJIOHON BOJOM.
Onpenenenue (M3MEpPEHNE) KOJIMYECTBA TEIUIOTHI, OJIyYEHHOT'O BOJOM IIPU TEILNIOOOMEHE C
HarpeThIM METAJUTMYECKUM LHUIUHAPOM.

OmnpeneneHue (M3MEpPEHNE) YACIBHOMN TEINIOEMKOCTH BenlecTBa. Pemenne 3aaa4, CBsI3aHHBIX
C BBIYMCIICHUEM KOJUYECTBA TEIUIOTHI U TEIIOEMKOCTH P TETUIOOOMEHE.

AHaJIN3 CHUTyallMid TPAaKTHYECKOTO MCHOJIb30BAaHUS TEIUIOBBIX CBOWCTB BEIIECTB U
MaTepHaJIoOB, HarpuMep B LEJISIX HEeprocOepeKESHUS: TETUUIOU30JIS NS,
PHEprocOeperaronme Kpoliy, TEPMOAKKyMYJISITOPHL U T. 1.

HaOmroienue siBJIEHUM UcrapeHus U KoHAeHcauuu. MccinenoBanue npoiiecca ucnapeHust
pas3sIUYHBIX XUIAKOcTeld. OOBsICHEHHE SIBIICHWI HMCIIAPEHHUsT W KOHJICHCAIlMM Ha OCHOBE
AQTOMHO-MOJIEKYJIIPHOT'O YUEHHUSI.

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

Onpenenenue (MU3MEpeHUE) OTHOCHUTEIBHOW BJIAXHOCTU Bo3nyxa. HaOmronmenuwe mponecca
[JIABJICHUS] KPUCTAJUIMUECKOTO BEIIECTBA, HAIIPUMED JIbJa.

CpaBHEHHE TIPOILIECCOB IUIABJICHHUS KPUCTAJUIMYECKUX TeI MW Pa3MsATdeHUs TIpH
HarpeBaHUU aMOP(HBIX Tel.

Omnpenenenve (M3MEpPEeHUE) YIEIBHOW TEIUIOTHI TuIaBjieHHs Jbaa. OObsICHEHHWE SIBICHUH
[JIABJICHUSI M KPUCTAJUTU3AIIMN Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUSHHS.

Permrenne 3a/1a4, CBSI3aHHBIX C BBIYHUCICHHUEM KOJIWYECTBA TEIUIO- ThI B IIpoIleccax
TeIJIoNepeIaduu MPH IJIABJICHUH U KPUCTAJUIN3aUH, HCHIAPEHUH U KOHJIEHCAIlUH.
AHaJIN3 CUTyalUi MPaKTUYECKOro IPUMEHEHUS SIBJICHUN MJIaBICHUS U KPUCTAJIIU3AI1H,
HaIIpUMep, IMOJTy9YeHHE CBEPXUYHUCTHIX MaTePHAJIOB, COJIeBas TPEJIKa U JIp.

AHanu3 paboThl U O0BbsICHEHUE TMPHUHIUIIA JEHCTBUS TEIJIOBOTO IBUTATEI.

Brraucienne KOJIMYeCcTBa TEIUIOTHI, BBIACISIONIETOCS MPU CTOPAHUN PA3INYHBIX BHIOB

toruBa, 1 KI1JI nBurarens.
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nmaBiaeHHUsA.  BiakxHOCTh
BO3/1yXa.

DHeprus TOIJIMBA.
Y nenpHas TEIJI0Ta
CropaHus.

[IpuHIUTIBI paboThI
TEIUIOBBIX  JIBUTATEJICH.
KII/T, TEILJIOBOTO
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 THUApo3deKTpocTaHuui (MC — 3Kkos0orus, Xumusi)

Paszgea 7. Diekr

pUYecKHe U MATHUTHBIE siBJeHus (37 1)

DJIeKTpHYeCKHe
3apsabl.
3apsizkeHHbIE TeJia
U

B3anMMO/JelicTBHE

(7 1)

150.¢

Onexrpuszanus ten. /sa
pona AJIEKTPUYECKHUX
3apsizlOB.
BianMoencTBre
3apsDKEHHBIX TEl. 3aKOH
Kyiona.
DIEKTPUUECKOE T0JIE.

[ TpunHIIAT
CyHepno3uiuu
DJIEKTPUYECKUX

TOJIEH. Hocurenn
DJIEKTPUYECKUX
3apsa0B.
DneMeHTapHbII
DIIEKTPUYECKUMN

3apsij.

Crtpoenue aToma.

HaOmntonenre 1 mpoBEJEHUE OIBITOB MO JJIEKTPU3ALMHU TEJl MPU CONPUKOCHOBEHUH U
WHIYKIECH.

HaOntonenne n oObsICHEHHE B3aUMOJICHCTBHS OJHOMMEHHO M PAa3sHOMMEHHO 3apsHKEHHBIX
TEl.

OOBbsicHeHHEe NpUHIMIA AeHCTBUSA 3JIeKTpockona. OObICHEHHUE SIBICHUN 3JIEKTpHU3aIUU
[IpU CONPUKOCHOBEHUHU TE€JI W MHAYKLUEH C MCHOJb30BAHUEM 3HAHUN O HOCHUTEISX
PJIEKTPUYECKUX 3apsi/IOB B BEIIECTBE.

PacriosHaBaHue U 0ObsICHEHUE SIBIICHUHN 3JIEKTPU3allMUd B IO- BCEIHEBHOM KU3HHU.
HaOntonenne #  OOBSICHEHHME  ONBITOB,  WUIIOCTPUPYIOIIMX  3aKOH COXpaHEHUs
PIIEKTPUYECKOTO 3apsaa.

Haburo1eHrne onbITOB 10 MOJIECIMPOBAHUIO CUJIOBBIX JIMHUI 3JIEKTPUYECKOTO IMOJIS.
VccnenoBanue OEUCTBUS AIEKTPUYECKOTO MOJISI HA MPOBOAHUKHU U AUIJIEKTPUKHU
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[IpoBoaHMKHM u

JIUDJICKTPUKU. 3aKOH
COXpaHEHMUS
DIJIEKTPUYECKOTO
3apsiia
IlocTOAHHBIN DIIEKTPUUECKUI TOK. [HaOmro/ieHne pa3InuHbIX BHJAOB JCHCTBHS SJEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
DJIEKTPUUYECKUM TOK  |YCJIIOBUS CYIIECTBOBAHUS [BUJOB JICHCTBUS B ITIOBCEIHEBHOM )KU3HU.
(20 v) DIICKTPUYECKOr0  ToKa. (COOpKa M HMCHBITAHUE DJICKTPUYSCKOU IS MOCTOSTHHOTO TOKA.
HMcrounuku I3MepeHre cuiibl TOKa aMIIEPMETPOM.
[MOCTOSIHHOTO ToKa. [MI3MepeHre 3JIeKTPUUYECKOTO HampsHKeHUsT BOJbTMETpoM. lIpoBenenHue u oObsSCHEHHE
JlelicTBus ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOJHUKA
PJIEKTPUYECKOTO TOKa |0T €ro AJIWHBI, IUI0IIA]IU ITIOTIEPEYHOT0 CEYEHHUs U MaTepHaia.
(TerioBOE, XUMHU4YECcKoe, [MccienoBanue 3aBUCHUMOCTH — CHJIBI  TOKA, IIPOTEKAIOIIEro  4Yepe3 Ppe3UcTop, OT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS

JJICKTPUUECKUN TOK B
PKUIKOCTSIX U ra3ax.

JJIEKTpUYEeCKasi IICIlb.
Cuna TOKA.
DIIEKTPUIECKOE
HaIpsHDKEHUE.
ConpotusiieHue
[MPOBOJHUKA. Y JEIBHOE
CONIPOTUBIICHUE
BeniecTBa. 3akoH Oma
UIsT yyacTkKa  IeNu.
[TocnenoBarenbHOE

158 rapajuieIbHOe
COeMHEHNE
MMPOBOTHUKOB.

Pabota ©  MOIIHOCTH
PIIEKTPUYECKOTO  TOKA.
3akon JDxoyms—JIeHna.
DJIEKTPOIPOBOIKA u
oTpeduTenu

Ha pE3UCTOPE.

[IpoBepka npaBuiia CJIOKEHUS HAMPSDKEHUM MPHU MOCJIEA0BATEIBHOM COCIUHEHNUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia Ui CHJIBI TOKA IPU MAPAUIEIBHOM COCAUHEHUN PE3UCTOPOB.

AHa/IM3 CUTyalluid MOCJEIOBATEIbHOIO W MapajjleIbHOIO COECIMHEHUs IPOBOJHUKOB B
JIOMAIIHUX DJIEKTPUUYECKUX CETAX.

Pemienne 3amad ¢ HUCIoOJb30BaHHEM 3akoHa Oma u (opmysl pacué€ra 3JIEKTPUUECKOTO
COIPOTHUBIICHUS IPU IOCIEA0BATEIFHOM U IAPAIUIEIBHOM COEIUHEHUH IPOBOJIHUKOB.
Onpenenenue pabOThl JIEKTPUUECKOTO TOKA, MPOTEKAIOIIEroYepe3 Pe3ucTop.
OnpeneneHue MOIIHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMONHA PE3UCTOPE.
lcciienoBanue 3aBUCMMOCTH CUJIBI TOKA 4epe3 JIaMIIOYKY OT HAIIPS KEHUS Ha HEW.
Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanue npeoOpa3oBaHUsl SHEPTUU MPU MOABEME I'Py3adJIEKTPOABUTATEIEM.
OOBbsiICHEeHHE YCTpONCTBA W TMPUHIMNA ACHCTBUS JIOMAIIHUX JJIEKTPOHArPEeBaTEIbHBIX
MprOOpPOB.

OOBbsiICHEeHHE TPUYUH KOPOTKOTO 3aMBIKaHUS W TPUHIMIIA JEHUCTBUS  IIJIABKHUX
npegoXpaHuTeNe.

Pemrenne 3amad ¢ ucnodb3oBaHWeM  3akoHa  JIxoyns—Jlenma. HabGmronenue

BO3HUKHOBCHMUS DJICKTPUICCKOI'O TOKA B ) KUJIKOCTHU
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PIIEKTPUYECKON YHEPTUU
B OBITY.
KopoTrkoe 3aMmbikaHUE

MaraurHblie
ABJICHUSA
(64)

IlocTosiHHBIE ~ MarHUTHI.
BzaumoieiicTBue
MNOCTOSTHHBIX ~ MarHWTOB.
MarauTHoe noJie.
MarautHoe noJie 3eMJIu U
ero 3HAaYCHUE IS KU3HHU
Ha 3emie. OrnbIT|
Opcrena. MaruutHoe
noJie AJIEKTPUUECKOTO
TOKA. [Ipumenenue
SJICKTPOMAarH1uTOB B
TECXHUKE.

JleiicTBue MarHiTHOI'O
MOJIsi HA TMPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
MOCTOSTHHOT'O
Hcrnionk30Banue
SJIEKTPOJBUTATEIICH B
TEXHUUYECKUX YCTPOMCTBaX
1 HAa TPAHCIIOPTE

TOKa.

MccinenqoBanne MarHUTHOTO B3aMMOACHCTBHUS IIOCTOSHHBIX MATHHUTOB.

3yyeHre MAarHUTHOTO TIOJS TIOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAWHCHUH U
pa3aeeHUH.

[IpoBeneHre OMBITOB MO BU3YAJIU3AIUU TI0JI MTOCTOSTHHBIX MATHUTOB.
3yuenue SIBJICHU S HaMarHAYHWBaHU BEIIECTBA. HccnenoBanue
PJIEKTPUYECKOTO TOKAa Ha MAarHUTHYO CTPEJIKY.

[IpoBeneHrne ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI U Ha- MPABJICHUS TOKA B KaTYIIIKE.

AHanu3 CHUTyalldii TIPaKTUYECKOTO TPUMEHEHHUS JJICKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, MIPOMBIIIJIEHHOCTH, MEIUIIUHE).

M3ydyeHue AEWCTBUS MAarHMTHOIO MOJSI HA NPOBOAHHUK C TOKOM. M3ydeHune nercTBUS
JIEKTPOJABUTATEIS.

MN3mepenne KIIJ[ »iaekrpoaBurarenbHoil ycTaHOBKU. Pacno3HaBanwe #W — aHaIU3
pa3IMYHbIX MPUMEHEHUH d3JIEKTpOABUTraTeleil (TpaHCIopT, OBITOBBIE YCTPOUCTBA U JIp.)

NEeNCTBUS

DJIeKTPOMATrHUTHAS
WHYKIUS
(49)

OnbITHI dapanes.
SIBIIEHHE ANEKTPOMArHUTHOU
vHtykumu. [ Ipasuio Jlenna.
DJIEeKTpOreHepaTop.
CriocoObI MOJTyYeHUS
PIIEKTPUYECKOMN DHEPTUH.
JJISKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX DHEPrUuu

ONEITHI 11O HUCCIICOOBAaHUIO SBJICHUA 3J'ICKTpOMElFHPITHOI>i HUHAYKOHWUHU: UCCIICIOBAHUC
M3MEHEHUN 3HAUCHUS U HaIpaBJICHUA MHAYKIIHOHHOI'O TOKa

Pe3zepBHoe Bpems (3 1)
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9 kaacc (68 u)

Tena NMpU HEPaBHOMEPHOM
JIBHOKCHUM.

Y CKOpEeHHe.
PaBHOyCKOpEeHHOE
[PSIMOJIMHEWHOE
IBHKEHHE. CBobOogHoe
[ajcHue.

OnmnprTel ['anuies.
PaBHOMEpHOE NBUKEHUE
o okpyxHoctHu. [lepron
1 yacTOTa OOpaIeHus.
JIuHeliHass wu  yrjoBas
CKOPOCTH.
LleHTpOocTpEMUTEIIBHOE
YCKOpEeHHe

TemaTnueckuii 0Ji0k, | OCHOBHOe cofep:KaHHeE OcHoOBHBIE BU/BI 1€SITEIHLHOCTH YUAIIUXCsl (HA yPOBHE Y4eOHBIX el CcTBHIl)
TeMa
Pa3nen 8. Mexannueckue sijaenus (40 4)

MexaHu4ecKoe MexaHn4yeckoe AHaJIM3 U 00CYXKJICHUE PA3IUYHBIX MPUMEPOB MEXAHUUYECKOTO JIBUKCHUSI.

[IBHKEHU e TIBI>KEHUE. OOcyxeHue TpaHull MPUMEHUMOCTH MOJICNIH «MaTepHalibHas TOUKa.

U CIIOCO0BI ero MartepualnbHas TOYKa. Onucanve MEXaHWYEeCKOro JBMXKEHUSI pa3IMYHbIMU croco0amu (ypaBHEHHE, Talnula,

ONMUCAHUA Cucrema orcuérajrpaduk). AHAIN3 >KU3HCHHBIX CHTYaIlMHd, B KOTOPBIX MPOSBISCTCS OTHOCUTCIBHOCTH

(10 u) OTHOCUTEIBHOCTH MEXaHUYECKOTO JIBMKCHUS.
MEXaHUYECKOT0 Habnronenre MexaHWn4ecKOoro JBH)KEHUS Tella OTHOCUTENILHO Pa3sHbIX Tel OTCUETA.
JIBVDKECHUS. CpaBHeHHue TyTel U TPACKTOPUI IBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HBIX
PaBHOMEpHOE Ten orcuéra. AHanmu3 Tekcra [amuness 00 OTHOCHUTEIBHOCTH JBHMXKCHHS, BBIMOJHEHHUE
[PSMOJIMHEHHOE 3aJaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
JIBHYKCHUE. Onpenenenue cpeaHEM CKOPOCTH CKOJBXEHHST OpycKa WM JBHKCHHUS IIapuKa I10
HepaBHomepHoe HAKJIOHHOM MJIOCKOCTH.
MPSIMOJIMHENHOE AHan3 U 00CYXKJICHHUE CITIOCOOOB MPHUOIMKEHHOTO OMPEICIICHNUSI MTHOBEHHON CKOPOCTH.
nerkeHue. Cpennsiss  uOnpeneieHue CKOPOCTH PAaBHOMEPHOTO JABHMOKEHHs (IIapyka B SKUAKOCTH, MOJEIH
MIHOBEHHAast CKOPOCTBPRICKTPUUECKOTO aBTOMOOMIIS U T. 1.).

Onpenenenue mMyTH, MPONHIESHHOrO 3a JaHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH TeJa 10
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBUKEHHUSI OT BPEMEHH.

OOcyXneHre BO3MOXHBIX MPUHIUMIIOB JEHCTBUS NPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(criuI0OMeTpOoB).

BrruncieHue nyTH U CKOPOCTH MIPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUU TeJa.
Onpenenenue NpolIEHHOTO MyTH U YCKOPEHUS JBMKEHUS Teja MO rpaduKy 3aBUCHUMOCTHU
CKOPOCTH paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBM>KEHHUSI T€Jla OT BPEMEHU.

Onpenenenue yCKOpEHHs Tejla IpU PAaBHOYCKOPEHHOM JIBM)KEHUH II0 HaKJIOHHOU
MJI0CKOCTU. M3MepeHre neprojia U 4acTOThl 0OpallleHus Tejla M0 OKPY>KHOCTH.
OrnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUKEHUS TEJIATIO OKPYKHOCTH.

Perrenue 3a1ay Ha oOInpejesieHHe KUHEMaTHYECKUX XapaKTEePHUCTUK MEXaHHUYECKOTro
NBYDKEHUST PA3JTUIHBIX BUIIOB.

Pacrio3HaBaHue U NpUOIMKEHHOE ONHMCAHUE PA3IMYHBIX BUIOB MEXaHUYECKOTO JBHKEHUS
B IIPUPOJIC U TEXHHUKE (Ha MpUMEpax CBOOOIHO MAaJAlOIINX TeJ, JBMXKEHHS >KUBOTHBIX,
HEOCCHBIX TEJ, TPAHCHOPTHBIX CPEJICTB U JP.)
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B3aumoaeiicTrBue Tel
(20 )

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

Cuna ynpyroctu. 3akoH

I'yka. Cuna TpeHus:
cujia TpeHUs
CKOJIb>KEHUS, cuia
TPEeHUsSI TOKOs, JpyTrue
BU/IBI TPEHUSI.

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue CBOOOIHOTO
MaJIeHUsI. JBrxenue
m1aneT Bokpyr CosHIa.
[lepBas KOCMHUYEecKast
ckopocTb. HeBecoMocTh
151 Meperpy3Ku.
PaBHOBeCcHe
MaTepUaIbHOU
AOCOJIIOTHO
TEJIO.
TBEPAOTO

TOYKH.
TBEPIOE
PaBHOBecue
Tena C
3aKpEIIEHHOMN OCBIO
BpalIcHUS. MowmenT
cusibl. LleHTp TsxecTn

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

AHanmm3 TekcTa ["anuiest ¢ onmMcaHueM MBICJICHHOTO YKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH MHEPIIUHU; BBIIMOJIHEHUE 3aJITaHUU 10 TEKCTY (CMBICIIOBOE UTCHHUE).
OO6cCyXJIeHue BO3MOYXHOCTH BBITIOJIHEHUSI 3aKOHA HMHEPIMH B  Pa3IMYHBIX
oTCcuéra.

HaGnroneane u OOCYXXKIEHHE MEXaHWYSCKHUX SIBJICHHN, MPOUCXOJSIINX B CHCTEME
orcuéra «Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBUKEHHUU OTHOCHUTEIBHO
kabuHeTa QU3UKU.

JleficTBUSI ¢ BEKTOpaMH CWJI: BBIIIOJHEHUE 3aJaHUM 110 CJHOKEHUIO W BBIYMTAHUIO
BEKTOPOB.

HaOmroqeHrne W/uim MpoBEACHUE OIBITOB, JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJia OT NPUJIOKEHHOUW K HEMY CHJIBI U MAcCChl TeJa.

AnHanu3 U oObsICHEHHE SBJICHUN C MCMOJIb30BAaHMEM BTOpPOTro3akoHa HeroToHa.

Perienue 3aj1a4 ¢ MCIOJIb30BaHUEM BTOPOro 3akoHa HproTOHau mpaBuia CIIOXKEHUS CHUIL.
OmnpeneneHue >KECTKOCTHU NMPYKUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOMI0JA0TCs YIpyrue aeopmaiuu, U ux 0ObsICHEHHUE C
HCIIOJIb30BaHMEM 3aKkoHa ['yka. Pemenue 3agay ¢ ucnosib3oBaHuem 3akoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbYKEHU S

OT CHJIBI HOPMAJILHOTO JaBieHusi. OOCyKI€HUE PE3yIbTaTOB UCCIICIOBAHUS.

Onpenenenue kodpduiiueHTa TpeHUsl CKOJIbKEeHUs. MI3MepeHne Cuibl TPeHUsI MOKOSI.
Pemrenne 3amad ¢ UConab30BaHUEM (QOPMYJIBI TSI CHIIBI TPEHUS CKOJIbKEHUSI.

AHanU3 IBYMKEHUS TEJI TOJIBKO IO JIEHCTBUEM CHIIBI TSPKECTH — CBOOOJHOTO ITaJICHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOIHOTO MaJeHUS OT MACCHI TeJIa.

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

AHanmu3 IBMKEHUS] HEOSCHBIX TEJ MO/ IEHCTBUEM CHUJIBI TATOTEHHUS (C UCIIOJIH30BAHUEM
TOTIOJTHUTEIIPHBIX HICTOYHUKOB UH(GOPMAIIUH).

CUCTCMaAX
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Pemnienne 3a1ad ¢ MCHOJIB30BaHMEM 3aKOHA BCEMHUPHOTO TATOTEHUS U (POPMYJIBI JIst
pacué€Tra CUJIbI TSKECTH.

AHanu3 OPUTHMHAJIBHOTO TEKCTa, OMNHUCHIBAIOIIETO IMPOSIBJICHUS 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BBIMIOJIHEHUE 3aJaHUM 11O TEKCTY (CMBICIIOBOE UTCHUE).

Habmtonenne u o0cyk/1eHHE OIBITOB 10 U3MEHEHHUIO Beca TeJlallpu YCKOPEHHOM
IBUKCHUH.

AHanu3 yCcIIOBUH BO3HMKHOBEHHUSI HEBECOMOCTH U Iiepe- IPYy3KHU.

Pemenue 3aga4 Ha onpeeseHUe Beca Tejla B pa3iIMYHbIX yCIOBUSIX.

AHanu3 cuil, IEUCTBYIOIIMX Ha TENO, NOoKosieecs Ha onope. OnpeiesieHue HeHTpa
TS2KCCTH PA3JIMYHBIX TCJI

3aKoHbI
coxpanenust (10 u)

150518372119 Tena.
M3meHeHne nmiyJibca.
MMnynbe cuiibl. 3aKoH
COXPAHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.
Mexanndeckasi pabora

U MOIIHOCThH. Pabota
CUJI TSIKECTH,
YIIPYTOCTH, TPEHUSI.
CBsi3p  PHepruu U
paboTHI.
[loreHumnanbHas
PHEPTUs Tena,
[MOJIHSATOTO HaJ
MOBEPXHOCTHIO  3€MIJIM.
[loreHnumnanbHas
DHEPrus coKkaTou
MPY>KUHBI.
Kuneruueckass »Heprusi.
Teopema O KMHETHYECKOM
PHEPIrUU.

3aKoH COXpaHEeHMUs

MEXaHUYECKOU YHEPIrUuun

Habmonenue u oOCy’>XIA€HHUE OMNBITOB, AEMOHCTPUPYIOIIHUX Mepefiadyy HUMITyjiIbca HpU
B3aMMOJICHCTBUU TEJI, 3aKOH COXPaHEHUsS HMMITyJbca MpPH aOCOIIOTHO YIPYTroM U
HEYIPYTOM B3aUMOJECHCTBUH TEII.

AHaIU3 CUTyallUd B OKPY’KAIOLICH KW3HU C HCIIOJb30BAHMEM 3aKOHA COXPaHECHUS
UMIYyJIbCA.

Pacnio3naBanue SIBJICHHUSI PEAKTUBHOIO JBWXKEHUS B mnpupone u texuumke (MC —
Ouosorus).

[IpruMeHeHne 3aKOHa COXpPAaHEHUsI UMITYJIbCa Ul pacyéra pe3yabTaTOB B3aUMOAECHCTBUS
TeJl (Ha NpuMepax HEYyInpyroro B3auMoOAEHCTBUS, YIPYTrOro HEHTPaIbHOIO B3aUMOAEHCTBUS
JIBYX OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX HEIMOABUKHO).

Perienure 3a1a4 ¢ MCIIOIB30BAHMEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenue paboOThl CHJIBI YIOPYrOCTH MOpPH TOABEME Tpy3a C
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

3MepeHre MOIITHOCTH.

3mepeHne oTeHIHaIbHON YHEPTUH YIPYTO 1e(OPMUPOBAHHOM TIPY>KUHEL.

M3MepeHne KHHETUYECKON YHEPTUHU Tea 110 JJIMHE TOPMO3HOTO Iy TH.

DKCIIEpUMEHTAJIbHOE CPaBHEHUE W3MEHEHUsS MOTEHIMAJIbHOW U KUHETUYECKOH >HEepruil
TeJsa MPU JBUKECHUN MO HAKJIOHHON IJTIOCKOCTH.

JKCIIEpUMEHTaIbHAasl IIPOBEPKA 3aKOHA COXPAHEHUS] MEXAaHUYECKOW DJHEpPruu Ipu
CBOOOIHOM ITaJ€HHUH.

[IpruMeHeHne 3aKOHAa COXPAaHEHUSI MEXaHUUYECKOU YHEPTUM U1 pacuyETa NMOTEHIMAIBHOMN
1 KMHETUYECKOW dHEPrui tena. Pemenue 3aj1au ¢ HCIOJIb30BaAHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKOU SHEPTUU

HCIIOJIb30BAHHUEM
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Paznen 9. Mexanuueckue Kojie0anusi 1 BoJHbI (15 )

Mexanuueckue KonebarenbHoe HaoOnronenue konebaHuil 1oj AEHCTBUEM CHII TSKECTU U yIpPY- TOCTH U OOHaApy’>KEeHHE
KoJIeOaHus nBrkeHue.  OCHOBHBIE [MOJOOHBIX KOJICOAHUH B OKPYKAIOIIEMMHUPE.
(7 g) XapaKTEPUCTUKHU AHaliM3 KOJICOaHWN T'py3a Ha HUTH W Ha TpykuHe. OnpenesieHue 4acToThl KojeOaHui
KOJICOaHUIA: IIEPUOJI, MATEMATHUYECKOTO U MPYKUHHOTO MasiTHUKOB.
JacToTa, amruintyna. [Habmronenue u oObsCHEHHUE SIBJICHUS pe3oHaHca. MccnenoBanue 3aBUCUMOCTH IEpuoJia
MartemaTuuecKuit U [KoJeOGaHui MOJIBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
MNPY>XKUHHBIH MasATHUKHU. [I[poBepka HE3aBUCUMOCTH MEpHOJia KOJieOaHU rpy3a, IMOJABEIIEHHOIO K JIEHTE, OT
[IpeBpamenne »HEpPruM [Macchel rpysa.
npu koneOarenbHOM [HaGmrogenne M 0OCYKIEHHE OIBITOB, JEMOHCTPHPYIOIIMX 3aBUCHMOCTH IIepHOIA
TIBIDKCHHU. KoJIeOaHWN TIPY>KHHHOTO MAasITHHKAOT MAacChl TPy3a U KECTKOCTH MPY>KUHBL.
3aryxaronye [IprMeHeHnEe MaTeMaTHYECKOT0 M MPYKUHHOT'O MasiTHUKOB
KoJIeOaHUsI. B KaueCTBE MOJIeJIeH 11 ONMCAaHUsI KOJeOaHUH B OKpY KaroleMMUpE.
BriHyX1eHHbIE Pemienue 3amay, CBSI3aHHBIX C BBIYHMCIECHUEM WJIM OLIEHKOM 4acTOThI (Iepuoja)
kosiebanus.Pesonanc Kose0aHut
MexaHu4ecKHe CsoiicTBa OOHapy’keHHE U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPYKAIOIIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaOntoneHne pacnpocTpaHEHHs MPOJOJbHBIX M TONEPEYHBIX BOJH (HA MOJAENH) U
(8 u) Js1MHA BOJIHBI. 0OHapyKE€HHE aHAJIOTUYHBIX BUOB BOJH B MPUPOJE (3BYK, BOASHBIC BOJHBI).
MexaHH4eCKHE BOJTHBI BrruncieHrne 1JIMHBI BOJIHBI M1 CKOPOCTH PacIpOCTPaHEHUS 3BYKOBBIX BOJIH.
B TBEPJIOM TEJIE, DKCIEpUMEHTAIBHOE OIpeJIeIICHUE IPAHUL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
celicMuueckue BoiHbI.  |HaOmroneHue 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacTOTHlI (B TOM YMCJE C HMCIOJIb30BaHUEM
3ByK. ' pOMKOCTB 3ByKa |My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. Habmtonenne u oObsICHEHUE ABJIEHUSI aKyCTHYECKOr0 Pe30HaHca.
OTpakeHHe 3ByKa. AHaJIN3 OPUTMHAIBHOTO TEKCTA, MOCBALIEHHOIO UCIIOIB30BAHUIO 3BYKa (WJIM YJIbTpa3ByKa)
NudpazByk u B TEXHUKE (9XOJIOKaIMs, YIbTPAa3ByK B MEIUIUHE U JIp.); BBIIOJIHEHHUE 3aJaHUM MO TEKCTY
YJIBTPa3BYK (cMBICIIOBOE UTEHUE)
Paznen 10. DjieKTpOMAarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMAarHuTHoe [DJeKTpoMarHutHoe noue.lloctpoenue paccykaeHnid, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
noJjie DJIEKTPOMAarHUTHBIE MarHUTHOT'O MOJIEH.
BOJTHBI.
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IMoBTOpHTEILHO-0000 AT MOaYJIb (5 1)

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

O060011IEHNE
COJICpyKaHUs KaKIOTO U3
OCHOBHBIX paseson

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

Cesizp  Qu3MKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00s1acTH
rnepenavyu
WHpOpMaInu,
DHEpPreTHKE,

BeimonHenne  yuyeOHBIX — 3aJaHuii, TpeOYIOIUX  JEMOHCTPAIMA  KOMIICTEHTHOCTEH,
XapaKTEPU3YIOIIHUX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

- TIPUMEHEHHUS MOJTYYCHHBIX 3HAHUW 11 HAYYHOTO OOBSICHEHHS (U3NUCCKHUX SIBIICHUN B
OKpYKarIel MPUpPOJie U MOBCCIHEBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYCCKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IIPUMEHEHUSI OCBOSHHBIX ASKCIEPHUMEHTAIBHBIX YMEHUM JJII UCCICAOBAHUS (PU3HUSCKHUX
SIBJICHUH, B TOM YHCJI€ AJIs1 MPOBEPKHU I'MIIOTE3 U BHISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE IPEANOJIararolux UCII0JIb30BaHue (GHU3UISCKOU
MOJIEJI U1 OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMUHBIX Pa3/IeyioB Kypca (PU3MKH.
BeirionHeHre U 3amuTa IpyINNOBBIX WM HHAWBUAYAJIBHBIX MPOEKTOB, CBSI3aHHBIX C
cozepkaHueM Kypca Hpu3uKu

TPAHCIIOPTEC
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10 kaacc (68 u)

TemaTuueckuii 0,10k, | OCHOBHOE coJep:KaHue OcHoOBHBIE BH/IBI JIESITEILHOCTH y4alIUXcsi (HA YPOBHE YUeOHBIX jJeiicTBHiA)
TeMa
Paznen 11. CBeroBble siBiaeHus (26 1)
3aKoHBI Hcrounuku cBera. [HabGmromeHue onbITOB, AEMOHCTPUPYIONIUX SIBIICHUE MPSIMOJIMHEHHOTO pacCIpOCTPaHSHUS
pacnpocTpaHeHust JlydyeBasi Mozesib cBeTa. |cBeTa (BOBHMKHOBEHHE TE€HU M MOJIYTEHHM), U UX HHTEPHpPETalus C HUCHOJIb30BAHUEM
CBeTa [IpsimonuHeitHOE [OHSITUS CBETOBOI'O JIyda.
(6 1) pacupocTtpaHenrne cBeta. |OOBSICHCHUE U MOACIUPOBAHUE COJTHCYHOTO U JIYHHOTO 3aTMEHUM.

Comaila wu
OTtpaxxenue
IInockoe
3akoH

S3aTMeHUs
JIyHBI.
CBCTA.
3epKajo.
OTpaKECHUS CBETA.
[Ipenomienue cBera.
3aKOH  MPEeIOMIICHUS
CBETA.
[TommHoe
OTpakeHUE
lcrions30Banue
BHYTPEHHETO  OTpPaKCHUs
B OIITUYCCKHUX CBETOBOJAX

BHYTpPEHHEE
CBETA.

VccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHUSI CBETOBOTO JIy4aoT yrJjia MaJcHHUS.
M3yuyeHue cBOMCTB HM300pakeHUsI B IUIOCKOM 3epkasie. HabGnroneHue u oObsiCHEHUE
OIBITOB MO MOJIYYSHUIO U300paKEHUN B BOTHYTOM U BBIMYKJIOM 3epkanax. Habmonenue u
00BSICHCHHE OITBITOB IO MPEJIOMJICHHUIO CBETAa Ha TPaHMIEC Pa3IUYHBIX CPEl, B TOM YHUCIIC
ONBITOB C TIOJHBIM BHYTPEHHUM oOTpakeHueM. McciaemoBaHue 3aBUCHUMOCTH — yria
MPEJIOMJICHUS OT yrila MaJCeHUsI CBETOBOIO JIydya Ha TPAHUIIE «BO3IyX—CTEKIIO.
Pacro3HaBanue SIBJICHUM OTpPaKCHUS M TPEIOMJICHHS CBETa B ITIOBCEJIHEBHOW >KH3HH.
AHaJTN3 U OOBSICHEHHUE SIBJICHUSI ONITHYECKOTO MUpPaXKa.

Pemenue 3asau ¢ MCMOJIB30BAHUEM 3aKOHOB OTPAXKEHUS M MPEJTOMIICHUS CBETa

JInH3bI M onmTHYecKHe
npuoopbI
(6)

JIuH3a, Xon Jyuell B
nmuH3e.  OnTuueckast
cUCTEMA.

Onrtuyeckue

MpUOOPHI:
¢oToanmapar,
MHUKPOCKOIT

1 Teneckon. [ma3 Kak
onTHYecKas cUcTeMa.
bin3zopykocTh u

[TomydyeHne n300pa’keHU C MOMOIIBIO COOMparolIed U paccenBarolleil JIMH3.
Onpenenenue GOKYyCHOTO PACCTOSHUSI U ONTUYECKOW CHUJIbICOOMparomiei JTUH3HI.

AHaiu3 ycTpoiicTBa M NpPUHLMIIA JEUCTBUS HEKOTOPBIX ONTHYECKHUX MPUOOPOB:
(doToanmapara, MUKpPOCKOIIa, TEJIECKOMIa

(MC — 6uonorusi, acTpPOHOMHS).

AHanm3 sIBJI€HUN OJIM30PYKOCTH U TAIIbHO30PKOCTH, TpUHIIMIA JieHcTBUS 0uKoB (MC —
OGuosorus)

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

Jlucnepcus ceeta

Paznen 12. KBanToBble siBjieHus (32 u)

Ucnyckanue OmnbiTel  Pesepdopna uOOcyxaenue nenn onsIToB Pesepdopia mo ucciaegoBaHUIO aTOMOB, BBIIBHKEHUE THUIIOTE3
U MOIJIONIeHUe CBeTa [[UIAHETapHas MOJIEIRO BO3MOJKHBIX PpE€3yJIbTaTaX ONBITOB B 3aBUCHUMOCTH OT IPEAIO0JIAaraéMoro CTPOEHMsS
aToMOM aToOMa. ATOMOB, (D OPMYJIMPOBAHUE BHIBOJIOB U3 PE3YIHTATOB ONBITOB.
(49) Mogens aroma  bopalO6cyxneHne NpoTUBOpPEUYUi IJIaHETAPHON MOJIENIM aToMa

lcmyckanue Y1 OCHOBaHMH i1 rumnotessl bopa o cranmoHapHbIX OpOUTAX AJIEKTPOHOB.

[OTJIOIIEHUE ceetaHaOmroIeHre CIUTONIHBIX W JIMHEHYAThIX CIIEKTPOB M3JTyUCHHUS Pa3INYHBIX BEIIECTB.

aTOMOM. KBaHTBLOOBsICHEHNE TUHEHYATHIX CIEKTPOB U3J1yUYCHUS

JInHeyaTeie CIIEKTPBI
Crtpoenune aToMHOro |[PagnoOaKkTUBHOCT. OOcyxeHue BO3MOXKHBIX TMIIOTE3 O MOJENSAX CTpoeHMs siapa. OmpenerneHue cocraBa
sapa Anbda-, Oera- HsiJiep 10 3aJlaHHBIM MacCOBBIM U 3apsIOBBIM UHCJIAM U MO MOJI0XKEHUIO B IEPHUOINYECKOMN
(6 u) raMMa-Hu3J1y4ECHUsI. cucreMme 3s1eMeHTOB (MC — xumust).

CtpoeHue aTOMHOTOAHAJIN3 U3MEHEHHUsI COCTaBa s/ipa M €ro IMOJIOKEHHUs B NEPUOJUYECKON CHCTEME IpHU

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

Ilepron

a-paguoakTuBHOCTH (MC — Xumus).

VccnenoBaHre TPEKOB a-4acTHUIl MO TOTOBBIM (pororpadusim. OGHapyKeHHE U H3MEpEeHHE
paguanoHHOTrO (hOHA C MMOMOINIBIO JO3UMETPA, OIIEHKA €r0 MHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISIINX MO JIEHCTBUEM PaTUOAKTHBHBIX
m3nydennit (MC — Owuonorust). crionb3oBaHue pagdOaKTUBHBIX U3JIYUYCHUU B MEIUITMHE
(MC — 6uonorwus)

SAnepHble peakuuu

(7w

Pemenue 3a1a4 ¢ MCIIOJIb30BaHUEM 3aKOHOB COXPaHEHMS MAaCCOBBIX U 3apsiIOBBIX UHUCEN
Ha OIpeNeNieHue pPe3yJbTaTOB SAEPHBIX  pEaKlMil; aHaliu3 BO3MOXHOCTU  WJIU
HEBO3MOKHOCTH SIIEPHON PEaKIUU.

OueHka PHEPruu CBSI3M SAJIEp C UCIOIb30BaHHEM (POopMyJibl DUHINITEHHA.

OO0cy>x/1eHre MepCcleKTUB UCTIOb30BaHUs YIIPaBIIsIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OOcyXIeHue TMpPEeuMYIIEeCTB M OKOJOTMYECKUX IIpOoOJIeM, CBSI3aHHBIX C SIACPHOM

SnepHble peaKLuu.
3aKOHBI COXpaHEHUS
3apsiIOBOrO u
MacCOBOT'O YHCel.
DHeprus CBSI3U
aTOMHBIX sizep. CBs3b

MacCbl U DHEPIHUM.

pHepreTukor (MC — 3koJsorust)
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Peakiiun cuHTE3a U
ITeJIeHus siJIep.

M cTounuku SHEPIruu
ComHitau 3BE31.
SInepHast sHEpreTUKa

IMoBTOPHUTEILHO-0000 AT MOaY.JIb (10 1)

Cucrtemarusanus nOO0oO1eHne conaepxaHus BeionHenue  y4eOHBIX  3aJaHUM, TpeOyIOIMUX JIEMOHCTPAallMM  KOMIIETEHTHOCTEH,
000011IeHNE Ka)KJIOTO M3 OCHOBHBIXNXapaKTEPU3YIOIIHNX €CTECTBEHHO-HAYUYHYIO I'PAMOTHOCTD:
[PEAMETHOIO pa3zenoB Kypca (U3MKHU{- NPUMEHEHHUs IOJIyYEHHBbIX 3HaHUN JI1 HAy4YHOro OOBsICHEHMs (U3MYECKHUX SIBJICHUN B
COoZEpKAHUS MEXaHUYECKHUE, TEIUIOBBIE| OKPYIKAIOIIEN NPUPOJE U MOBCEIHEBHOW KU3HU, a TAKXKE BBISIBICHUS (PU3MYECKUX OCHOB
151 OIIbITA [3JIEKTPOMArHUTHBIE, psila COBPEMEHHBIX TEXHOJIOTHii;
J1eATEJIbHOCTH, KBaHTOBBIE SIBJICHUSI. - 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 erqPemienne pacu€THpIX 3ajJay, B TOM YHCJIE MPEANOJaralroliuX MCHOJIb30BAHUE
Kypca pU3UKH peanu3anus E (U3MYECKONl MOJENM M OCHOBAaHHBIX Ha COJIEp’KAaHUM Pa3JIMYHBIX pas3leioB Kypca
uznueckux buzuku.
HCCJIEIOBAHUSX. BreinonHeHue u 3amurTa rpynIoBbIX WM HWHAMBUIYaJIbHBIX MPOEKTOB, CBS3aHHBIX C
CBs13b (1076350971 ¥ coJepKaHrueM Kypca (prU3nKu

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

[Tpu pa3paboTke paboueil mporpaMMbl B TEMAaTUYECKOM MJIAHUPOBAHUM JIOJKHBI OBITh YYTEHBI BO3MOKHOCTHU HCIIOIb30BaAHUS
AJIEKTPOHHBIX (LIMPPOBBIX) 00Pa30BATENBHBIX PECYPCOB, ABISIOMIMXCS YUeOHO-METOANYECKUMU MaTepuaiaMy (MyJIbTUMEIUNHBIE
MPOTPaMMbI, DJEKTPOHHBIC YYEOHMKHM U 3aJadyHUKH, DJIEKTPOHHBIE OWOIMOTEKH, BUPTYyalbHbIE 1a0OpaTOpPUU, UTPOBBIC
IPOrpaMMBbl, KOJUIEKIHUU LHUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIb3YEMbBIMU JJIsl OOYUYEHHS U BOCIIUTAHUSL 00YYAIOIIUXCS C
HOJIA, mnpencrtaBieHHBIMH B JJIGKTPOHHOM (IIM(pOBOM) BHJIEC W pealu3ylOIUMU auaakTudeckue Bo3moxkHoctu UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaAHUH.
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IToaxoabl K OLIECHUBAHMIO IJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHUs!

[Ipn oueHHBaHUM T[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
npeajaraTbCsi C HCIOJb30BAHUEM JJIEKTPOHHBIX CHCTEM TECTUPOBAHUS, HHOTO
MPOrpaMMHOT0 oOecredeHns, 00eCeuynBaIonIero NepCOHNPUIIMPOBAHHBIA YUET
Y4EOHBIX JOCTHXKEHUU oOyuaronuxcs. Tekymuid KOHTpoib B (pOpME YCTHOTO
ompoca MpPH HU3KOM KayeCTBE YCTHOM OSKCIPECCUBHOM peur OO0ydarouuxcs
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. JIoJKHBI OBITH CO3/IaHbI YCIOBUA A (DYHKIIMOHUPOBAHHS COBPEMEHHOMN
MH()OpPMAIMOHHO-00pa30BaTeIbHOM  cpeAbl MO  (U3MKe,  BKIIOYAIOMIECH
ANIEKTPOHHBIE HMH(OPMAIMOHHBIE PECYpPChl, JJIEKTPOHHbIE 00pa30oBaTEIbHBIC
pecypchl, COBOKYITHOCTb UH(GOPMAITMOHHBIX TEXHOJIOTHH,
TEJIEKOMMYHHUKAIIMOHHBIX 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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