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Pabouas nporpamma (nanee [Iporpamma) no yue6Homy npeamety «Duszukay
pazpaborana Ha ocHoBe DPI'OC OOO, nporpamMMmbl BOCHUTaHUA, C YYETOM
pacmpeaenéHHBIX 10 KJIaccaM MPOBEpsieMbIX TPeOOBaHMI K pe3yIbTaTaM OCBOCHUS
OcHOBHOIi 00pa30oBaTeNbHON MPOTPAMMBbl OCHOBHOT'O 00111eT0 00pa30BaHUsI.

IosicHUTEALHAA 3ANINCKA

OO0wmas xapakrepucTuka yueOHoro npeamera «Puzuka»

Kypc ¢usuku — cucreMooOpa3yromuid Juisi €CTECTBEHHO-HAYYHBIX y4E€OHBIX
PEIMETOB, MMOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
M3yd4aeMbIX XUMHUEH, OHWOJOTHel, acTpoHOMUEH U (QU3NYECKOW reorpadueii.
®du3uka — 3TO MpeaAMeT, KOTOpPHhIi HE TOJIHKO BHOCHT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HO W NPEIOCTaBIseT Haubojee SCHbIe
oOpa3upbl MPUMEHEHUsI HAYYHOrO METOAa MO3HAHUsA, T. €. crnocoba MOJyYeHHUs
JOCTOBEPHBIX 3HAHUH 0 Mupe. HakoHer, pu3nka — 3To IpeMeT, KOTOPBIH HapsIy C
APYTUMHU €CTECTBEHHO-HAYYHBIMHU TMPEAMETaMU JOJDKEH JaTh OO0yYarolIMCs
npeicTaBieHne 00 YBJIEKAaTEIbHOCTH HAYyYHOTO HCCIEIOBaHUS U  PaJOCTH
CaMOCTOSITETTLHOTO OTKPBITHS HOBOTO 3HAHMSI.

Onna W3 TIaBHBIX 3a/1ad (hU3NYECKOro oOpa3oBaHUsA B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TpaMOTHOCTU H
UHTEpeca K HayKe y OCHOBHOM Macchl 0OydYaromIuxcsi, KOTOpble B JalibHEHIIeM
OyIyT 3aHSIThl B CaMbIX pPa3HO-00pa3HbBIX cdepax nestenbHocTd. Ho HEe MeHee
BaXXHOW 3a/jauedl SIBNSETCS BBISBIEHHE U TOATOTOBKA TAJIAHTIUBBIX MOJIOJBIX
JOEN s MpOAODKEHHS 0o0pa3oBaHUS M JanbHeWmeld mnpodeccruoHaabHOM
JESTENHHOCTU B 00J1aCTH €CTECTBEHHO-HAYYHBIX UCCIIEIOBAHUN U CO3JJaHUU HOBBIX
TexHoJorui. CoriaacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBEOIPECICHHUIO,
«EcrecTBeHHO-HAy4YHAasi TPAaMOTHOCTh — OTO CIIOCOOHOCTh YeNOBEKa 3aHUMATh
AKTUBHYIO TPAKJAHCKYIO TMO3UIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBS3aHHBIM C ECTECTBEHHBIMHM HAayKaMH, M €ro TOTOBHOCTh MHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMH HUJesMU. HaydyHO TrpamMOTHBI YEJIOBEK CTPEMUTCS
y4acTBOBaTh B AapryMEHTHPOBAaHHOM OOCYXJIEHUU NPOOJieM, OTHOCSIIUXCA K
€CTECTBEHHbIM HayKaM M TEXHOJIOTUAM, 4YTO TpeOyeT OT HEro CIeAyIOIINX
KOMIIETEHTHOCTEM:

HAay4yHO OOBSCHATH SIBJICHMS, OLIEHMBATh U IOHUMAaThb OCOOEHHOCTU
HAy4YHOTO HCCJIEeI0BaHMS,

UHTEPIPETUPOBATH JIaHHBIE M UCMOJIb30BaTh HAYUHBIC JOKA3aTENbCTBA JJIS
MOJTyYEHUS BBIBOJIOB.

N3ydenne ¢u3nku CocOOHO BHECTH PELIAONIUI BKJIAaX B (OpMHUpPOBaHHE
€CTECTBEHHO-HAaYYHOH TPaMOTHOCTH O0YYaIOIINXCS.

esu u3yyeHus ydeOHoro npeaMmera « Ousuka»
enn wu3ydeHuss (PU3MKH HA YPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUS
onpenenensl B KoHueniuu npenoaaBanus yuyeOHoro npeamera «Dusukay» B



oOpa3oBaTenbHBIX opraHuzauusx Poccuiickoii @eaepauuu, peann3yroOmInX
OCHOBHBIE  00111€00pa30BaTEeNbHbIE MPOrPAMMBI, YTBEPKAEHHOW PpELICHUEM
Komnernun MunucrepcTBa npocsemenuss Pocculickoit @enepannn, IpOTOKOI OT
3 nexadbps 2019 r. Ne [1K-4BH.

Henu uzydenust Gpu3uku:

npuoOpeTeHne MHTEepeca W CTPEeMJICHHS OO0y4aroluxcsi K Hay4HOMY
U3YYEHUIO TOPUPOAbI, Ppa3BUTHE MX HUHTEIJIEKTyaldbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJ€ MO3HaHUA U (POpMUpPOBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4E€HUS OCHOB
CTpOEHUSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dopMuUpoBaHUE TPEACTABICHUN O poiau (U3UKKU [Js Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cepax  Oymymiei
npodeccHOHaIbHOM JeATENbHOCTH, CBSA3aHHOW C (PU3MKOW, TMOArOTOBKA K
JanbHeWeMy 0O0y4eHHIO B ’TOM HallpaBJIeHUU.

JlocTkeHue STHUX LieNied Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
00ecreynBaeTcsl peleHUeM CIEAYIOMMNX 3a/1a4:

NpUOOpETeHNE 3HAHUM O TUCKPETHOM CTPOSHHUH BEILIECTBA, O MEXaHUUYECKHX,
TEIJIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

NpUOOpETeHHEe YMEHUU ONMUCHIBATH U OOBACHATH (PU3NYECKUE SBICHUS C
UCITOJIb30BAHUEM IOTYYEHHBIX 3HAHUM;

OCBOEHME METOJOB PEIIEHUS MPOCTEUIIMX pacy€THBIX 3adad C
UCIIONIb30BaHUEM  (DU3WYECKUX  MOJENe, TBOPYECKUX U  TMPAKTHKO-
OpUEHTHPOBAHHBIX 33/1aY;

pa3BUTHE YMEHHUI HAOIIOJATh MPUPOIHBIC SIBICHHS M BBIMOJIHATH OTBITHI,
nabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIE UCCIEIOBAHUS C HUCIIOIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ MHMOpMaAUEH (PU3NUECKOTO CoaepKaHUsi,
BKJItoYasi MHGOPMAIMI0O O COBPEMEHHBIX JOCTID)KEHUSAX (GU3MKH; aHalu3 U
KPUTHUYECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HaKOMCTBO €O c(hepamu npodeccuoHaTbHON e TeNbHOCTH, CBI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAaHHBIMHU Ha JOCTHIKCHUAX
buznuecKkor HayKu.

Ha ocnoBe m3ydenus marepuana Kypca (U3MKH MPOJOJKATh Pa3BUBATH Y
yuamuxcsi ¢ HOJIA wbiciuTenbHbIE ONEpalnuu, NpU HU3YyYeHUU (PU3HUECKUX
3aKOHOB, TEOpHUH; OOPa3HOro, JOTMYECKOTO MBIIUICHUS, TNpU PEUICHUH 3ajad;
pa3nuyHble BUABI NAMATH W BHUMAHUSA, NPU U3YYCHUH HAYYHOU AESTEIBHOCTU
YUEHBIX; (QOpPMHUPOBATH HAYYHYIO peyb, C MPUMEHEHHEM (U3UYECKOI
TEPMUHOJOTMA HA BCEX OJTanax OOyYEeHHs] M OCYLIECTBIATH KOPPEKLUIO
JBUTATEJIbHBIX HApPYIIEHUA TMPU BBIIOJIHEHUM MPAKTUYECKUX 3aJaHui WM
nabopaTtopHeIX paboT. MakcuMmanabHO CBSI3bIBATH NPUOOpPETaeMble 3HAHUS C
MIPAKTUYECKON JEeATEIbHOCThI0 M MOBCEAHEBHON MXU3HBIO YYalllMXCs, pa3BUBAThH
y4eOHYI0 MOTHUBALIMIO K TO3HABATEIbHOM J1€SITEIbHOCTH.



IpuHIMOBI U MOAX0/AbI K peajTu3alui MPUMEPHOi aJanTHPOBAHH O
NporpaMmmel

Junamuunocmes  eocnpusmus  yyebnoco  mamepuana. Ilpennonaraer
WCIIOJIb30BaHUE 3aJlaHMil 10 CTeNeHW HapacTatouleil TpyaHoctu. Cruegyer
nmoaOupaTh 3aJaHus, IPH BBIMOJHECHUH KOTOPBIX HCIIONB3YIOTCS JIEHCTBUS
Pa3TUYHBIX AHAJIU3ATOPOB: CIIYXOBOI'0, 3pUTEIBLHOT0, KHHECTETUYECKOTO.

llpunyun npodykmuenou obpabomku urH@opmayuu. B 1ensx ydmiero
YCBOGHMsI TpenMeTra, paboyasi mporpaMma COCTaBIII€TCA TaKUM 00pa3oM, 4TOOBI
UMETh BO3MOXXHOCTh YBEJIIMYUTH KOJUYECTBO YACOB 1O BCEM TeMaM, UCKIIOYUTH
HeoOs3aTeNbHBIE TEMBI, COKPAaTUB 00BEM TEOPETHUECKOTO MaTepuaia, COXpPaHHB
IIPH 3TOM KaK MUHUMYM 0a30BbIii YPOBEHb MOJTOTOBKH OOYYarOIIUXCS. Y ICIHUTh
OoJpIlice BHUMAHHME HATJISAIHO-OMITUPUYCCKOW JICSATCIIBHOCTH. TeopHus MOXKET
U3y4aTrbcsl 0€3 BBIBOJA CIIOKHBIX (QopMyl. 3agaud, TPEOyOIHUe NPUMEHEHUS
CIIOHBIX MATEMaTHYCCKHUX BBIUMCICHUH u (opmys, pemarwTcs B Kilacce C
NOMOIIBI0 yuuTenss. B ydeOHBIM Tporiecc HEOOXOIUMO BKIIFOYATh 3aJIaHUS,
NPENOoarapllue caMOCTOSTENbHYI0 00pad0TKy HH(pOpMalUU O0YUYaIOIIUMHUCS C
MCIIOJIb30BaHUEM JIOZMPOBAHHOM MO3TANHON ToMony neaarora. [IpeaBapurenbHoO
yuutTenab o0ydyaeT paborath ¢ mHpoOpMaIMen no oopasiyy, alropuTMy, BOIPOCAM.
OOyuyaroluiicss OCYIIECTBIISIET TIEPEHOC TMOKa3aHHOTO crnocoba o0paboTku
uH(GOpMAaIIMK Ha CBOE MHIUBUIYaJIbHOE 3aJ/laHuUE.

Ipunyun UHOUBUIYATbHO-OUG hepeHyupo8aHH020 nooxooa. [Tpu
peanuzanuu  aAanNTHPOBAHHOM  TPOrpaMMbl  HEOOXOAMMO  HCHOJIb30BaTh
g depeHIpOoBaHHBINA TOIX0/ K KaXKIOMY 00y4YalollleMy COIJIACHO €ro JuarHosa
u pexomennanuii [IMIIK. B mnponecce oOydeHus, ydyuTelb YYHTBIBAET TaKUe
O0COOCHHOCTH OO0YYaloIerocs, Kak pa3BUTHE JABUTATEIBHON cdephl, HapyIICHUE
oOmielt MoTopuku (00Iasi HAMPSKEHHOCTh WM BSJIOCTh, HETOYHOCTh JABUKCHUM,
napajdy, Tape3bl, HAIWYUE WX OCTATOYHBIX SBICHHUIN); OCOOEHHOCTHU
paboTocriocoOHOCTH (YTOMJISIEMOCTb, UCTOIIAEMOCT, pPaccesiHHOCTb,
IPECHIIIAEMOCTb, YCUTIMBOCTh, TEMIT PA0OTHI; YBETUUYCHHE KOJIMYECTBA OMUOOK K
KOHILY ypOKa WU MPU OJHOOOPA3HBIX BUIAX JEATEIBHOCTH). TOHKHE TBUKCHUS
MajabIeB HEPA3BUTHI IPAKTUYECKH Y BceX oOyuaromuxcs. [loaromy nepen yunrenem
CTOUT 3ajlauya COBEPIICHCTBOBAHUS JBIKEHUHW W CEHCOPHOTO pa3BUTHUS TIPH
BHITIOJTHEHUN TPAKTHYECKUX U JabopaTopHbix pabor. [Ipm HemocTaToyHOM
Pa3BUTHH YCTHOW pPEYM, TYTOyXOCTH TPH TPOBEICHUU TEKYIIEr0 W HMTOTOBOTO
KOHTPOJIS HWCIOJIb3yeT METO/BI, OOJEerdaromue JOCTIKEHUS TMOJIOKUTEIHHOTO
pe3yNbTaTa U HE TPABMHUPYIOIIYIO TICHXHUKY 00yYarOInuXCsl.

Ipunyun momueayuu x yyeruro. ITOT MPUHITUT TIOJPA3YMEBALCT, UTO KAKI0C
yde0HOe 3aJIaHNe JTOJDKHO OBITh YETKUM, T.€. 00YUYaIONTUICS TOJDKEH TOYHO 3HATH,
9TO HAJ0 CHAeNaTh /s TMOJydYeHHUs pe3yiapTata. Y oOydwaromerocs B ciydae
3aTpyIHEHUS JOJKHA OBITh BO3MOKHOCTB BOCIIOIB30BATHCS OTMIOPOM O 00pasity, Mo
aNropuTMy (3a0bUT - TOBTOPIO - BCIIOMHIO - CHIEJIAI0).

OnHuM U3 myTed NOBBIIEHUS MOTHUBALMU U 3P(HEKTUBHOCTH Yy4EOHOM
JESTENHHOCTH SIBIIICTCA BKIIOYEHUE YYAIIUXCS B YYEOHO-MCCIIEMOBATEIBCKYIO H
MPOCKTHYIO ESITEIEHOCTh, KOTOPask UMEET CIEAYIONINE OCOOCHHOCTH:



® [[EJIM U 33J]a4YU ITUX BUJOB JAEATEIBHOCTH YUALIUXCS ONPEAEISIOTCS
KaK UX JUYHOCTHBIMM MOTHMBAMH, TaK U COLUAIBHBIMH. JTO O3HAYAECT, YTO
Takas JeATENbHOCTh JOJKHA OBITh HANpaBJIEHA HE TOJIBKO HA MOBBILICHUE
KOMIIETEHTHOCTH TMOAPOCTKOB B TMPEJAMETHOM O0JACTH OINpeAeICeHHbIX
y4eOHBIX JAMCLUMIUIMH, HE TOJBKO HA Pa3BUTHE UX CIIOCOOHOCTEH, HO M HA
CO3JIaHHE MPOAYKTA, UMEIOIIETO 3HAYUMOCTbD ISl APYTHUX;

e y4eOHO-HMCCIEN0BATENbCKAsT U IPOEKTHAs JESATEIBHOCTh JOJIKHA
OBITh OPraHU30BaHA TAKUM OOPA30M, YTOOBI yJalUeCs: CMOIJIM Peaan30BaTh
CBOM MOTPEOHOCTH B OOILIEHUU C OJHOKIACCHUKAMU, YUUTENISIMH U T. 1.CTpos
pa3IM4HOrO poJa OTHOLIECHUS B XOJ€ LEJICHANPABICHHOHN, TOMCKOBOM,
TBOPYECKOM M TPOAYKTUBHOW JI€SITENBHOCTH, YYAIIMECS OBJIAJAEBAIOT
HOpMaMH B3aMMOOTHOLIEHUH C Pa3HBIMU JIFOAbMHU, YMEHUSIMHU MIEPEXOAUTH OT
OJIHOTO BUJa OOIIEHUS K APYyromMy, NpUOOPETAIOT HABBIKU WHIWBUIyaIbHOU
CaMOCTOSITEIILHOM pabOThl U COTPYAHUUYECTBA B KOJJIEKTHUBE;

e opraHuzanus Y4eOHO-MCCIEAOBATENbCKUX M MPOEKTHBIX PpaldoT
oOyuarouuxcs 00ecrneuynBaeT CoueTaHUe Pa3IMYHbIX BHUJIOB IO3HABATEIbHOM
NesTeNbHOCTU. B 3THX BUIax NESITENTbHOCTH MOTYT OBITH BOCTPEOOBAHBI
NPAKTUYECKH JI0ObIe CIIOCOOHOCTH TMOJPOCTKOB, PEANM30BAHbl JIHUYHbBIE
IPUCTPACTHUS K TOMY WUJIM UHOMY BUAY JEATEIIBHOCTH.

XapakTepucTuka oco0bIX 00pa3oBaTeJIbHBIX MOTPeOHOCTEH

® HEMpPEepPLIBHOCTh KOPPEKIIMOHHO-PA3BUBAIOIIETO mpoliecca,
peanu3yeMoro Kak 4epes cojaeprkaHue oOpa3oBaTeIbHBIX 00JacTel, Tak U B
npolecce HHANBUAYaTbHON paboThI;

® BBEJICHHE B COJIep)KaHHE OOy4YeHHUs CHEUUaIbHBIX pa3/esioB, He
npUCyTCTBYIOMUX B [I[porpaMMe HOpMaIbHO Pa3BUBAIOIIMMCS CBEPCTHUKAM;

® UCIOJIb30BaHUE CHEIUMATbHBIX METOJIOB, MPUEMOB U CPEICTB
oOydyeHuss (B TOM 4YHCIE CHICUHUATU3UPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTHH ), 00€CTICUMBAIONINX PEATH3AINI0 O0yUCHHUS;

® VHIWBUAYyaU3aIus 00ydeHus: TpeOyeTcss B OOJbIIEH CTEICHH, YeM
JUTSI HOPMATHUBHO Pa3BUBAIONIETOCS 00YYarOIIETOCs;

e HEoOXO/IMMO WCIOJB30BAaHUE OMOp C JeTanu3anueii B (dopme
AITOPUTMOB JIJI KOHKPETH3AIlMU JIEUCTBUM TIPU CaMOCTOSTEIBHON pabdoTe,
oOecrieueHue 0C000M MPOCTPAHCTBEHHONW ¥ BPEMEHHOW OpraHHU3aIluu
o0pa3oBaTeIbHOM CPEeIbI.

e crieruanabHOEe OO0yUYeHHE «IEPEHOCY» CPOPMHUPOBAHHBIX 3HAHUU U
YMEHHU B HOBBIE CUTYallMU B3aUMOJICMCTBUS C IEMCTBUTEIBHOCTBIO;

e crieruanbHas MOMOINb B Pa3BUTHU BO3MOXKHOCTEH BepOaTbHOU M
HeBepOATbHON KOMMYHUKAIIMH HA YPOKaX (PU3UKH.

Mecto yueOHOro npeamera «Pu3uka» B yueOHOM ILIaHe
B cootBerctBun ¢ ®I'OC OOO ¢Pusuka sBuasgercss o00A3aTEIbHBIM



MIpPEeIMETOM Ha YPOBHE OCHOBHOro oOuiero oOpa3zoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT U3ydyeHue U3k Ha 0a30BOM YPOBHE B 00bEME 1O 2 Y B HEJEIIO
B7,8,9u 10 kmaccax.

Conep:xkanme yueOHOro npeamera « Duzunka
KJj1ace

Pa3znen 1. ®u3uka u eé pojib B NO3HAHUU OKPYKAKIIETr0 MUPA

dusuka — Hayka o npupoge. SBmenums mpupoasl (MCY). ®usuueckune
SBJICHUS: MEXAHUYECKHE, TEIUIOBBIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE.

Ouznyeckue BenUuMHbL. M3mepenue (usmyeckux BenudyuH. Pusznueckue
npuOopsbl. [lorpemnocts n3mMepennii. MexxayHapoiHasi cUCTeMa €IMHUIL.

Kaxk ¢u3suka u apyrue ectecTBEHHbIE HaAyKH U3y4aloT npupoay. EctecTBeHHO-
HAy4YHbI METOJ TO3HaHUS: HaOJIOeHHe, IOCTAaHOBKA HAyYHOIO BOIpPOCA,
BBIIBIDKEHHE THUIIOTE3, OKCIIEPUMEHT [0 TPOBEpPKE THUIOTE3, OObICHEHHE
HaboaeMoro siBieHus. Onucanue GU3NYecKuX SIBICHUN C TOMOIIBI0 MOJICIIEH.

JHemoncmpayuu

1. MexaHuyeckue, TeIIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE
SIBIICHUSL.

2. dusnyeckre NpuOOPsI U MPoIeaypa MPSAMBIX U3MEPEHUN aHATIOTOBBIM

U 1T (POBBIM MTPHUOOPOM.

Jlabopamopnuie padbomut u onvimaol
OmnpeneneHue HEHbI AeIEHHUS KAl K3MEPUTEIBHOTO MpUdopa.
N3mepenne paccTosTHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO Tea.

Onpenenenue pa3MepoB MAJIbIX TEJL.

N3mepenue temneparypbl Ipy NOMOIIH >KHAKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIEPaTyphI.

6. [IpoBeneHue uccneq0BaHuA MO MPOBEPKE TUIIOTE3bI: TAIbHOCTD MOJIETA
HIapyKa, MyIeHHOT0 TOPU30HTATILHO, TEM OO0JIbIe, YeM OOJIbIle BHICOTA MyCKa.

Pa3nen 2. [lepBoHayanbHble CBeeHHS 0 CTPOEHUH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHne yactull BeniecTBa. CBSI3b CKOPOCTH JIBMOKEHUS YACTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenue, auddysus. B3anmmomelicTBue YacTuil
BEILIECTBA: TPUTSIKEHHUE U OTTAJIKHUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE I'a30B, JKUIKOCTEN U TBEPIBIX
(kpuctaminueckux) Tena. B3anMocCBS3p MEXIy CBOMCTBAMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OCcOOEHHOCTH

2

AR

1 MC — sneMeHTHI ColiepKaHHMs, BKIIIOYAIOIIHE MEKIIPEIMETHBIE CBSA3H, KOTOPbIE MTOAPOOHEE PACKPBITHI B TEMATHYECKOM
TUTAHUPOBAHUH.

2 3pech U fanee IPUBOJUTCS PACIIMPEHHBIN IEpeUeHb Ja00paTOPHBIX PabOT U OIMBITOB, M3 KOTOPOT'O YUHUTEINb JIeNIaeT BEIOOp IO
CBOEMY YCMOTPEHHIO U C YIETOM CIHCKa SKCIEPIMEHTAIBHBIX 3aJaHUH, TIpeIaraeMbix B pamkax OI'D mo dusnke.



arperaTHbIxX COCTOSIHUI BOJBI.

Jemoncmpayuu

1. HaGnronenure 6poyHOBCKOIO IBUKEHUS.

2. HaGmonenue nuddysun.

3. HaGmionenne  siBneHUM, OOBACHAIOIIMXCS  NPUTSDKEHUEM — WIIU

OTTAJIKUBAHUEM YACTHII BEIIECTRA.
Jlabopamopnuie padomovt u onvimol

1. Ounenka paumameTpa aToMa METOAOM pPsIOB (C  HCHOJIb30BAaHUEM
dotorpaduii).

2. OnbIThI 110 HAOIOICHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.

3. OnpiTbl 1O OOHApYyXEHUID  JEHUCTBUA  CHUJI  MOJIEKYJSPHOTO
PUTSKEHUS.

Paznen 3. /IBu:keHHe U B3auUMOo/ieiicTBHE TeJl

Mexannueckoe JBM)XKeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABHXKEHUU. Pacuér mytu u
BPEMECHH JIBHXKCHUS.

SBnenve wHepHuU. 3aKOH MHEPHUH. B3aumoneicTBHUE Tel Kak MpUYUHA
W3MEHEHHUS CKOPOCTH JIBIXKEHUs Tesl. Macca kak Mepa nHepTHOCTH Tena. [ lmoTHOoCTh
BemecTBa. CBsA3b TUIOTHOCTU C KOJIMYECTBOM MOJEKYJT B €IMHHUIIE O0BEMA
BEIIECTBA.

Cuiia kaKk XapakTepucTuka B3auMoAehcTBus Ten. Cuina ynpyroct U 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIICHHE TATOTEHUS U CHJIa
TsokecTtu. Cuna Tsokectu Ha apyrux muiaHerax (MC). Bec tema. HeBecomocTs.
CrnoxeHue cuil, HapaBJICHHBIX 110 OAHOU npsiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHus. TpeHue CKOJIbXKEeHUs U TpeHue nokos. Tpenue B npupoae u texuuke (MC).

Hemoncmpayuu

1. HaGmonenre MexaHU4eCcKoro JBUKEHUS Tea.

2. HN3mepenne CKopoCTH MPSIMOJIMHEUHOTO JTBU>KEHHS.

3. HaGmronenue siBjeHUS HHEPIIAH.

4, Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOICHCTBUH TElL.

o. CpaBHeHHE Macc 10 B3aUMO/JICUCTBUIO TEI.

6. CnoxeHue cuil, HallpaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamopnuie pabomovt u onvimaot

1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOIO  JABWXKEHUA  (IIapuKa
B KHUIKOCTH, MOJIEITH SJEKTPUIECKOTO aBTOMOOWIIA U T. 11.).

2. Omnpenenenne CpeaHE CKOPOCTH CKOJBKEHUSI OPyCKa WU IIapuKa 1Mo
HAKJIOHHOM IIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD pPaCTSKEHUS
(medopmarun) Ipy>KUHBI OT MPYIOKESHHON CHUTHI.

d. OnBbIThIL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHS CKOIBKEHUS

OT BEcCa TeJla U XapaKTepa COMPUKACAIOIIUXCS TIOBEPXHOCTEM.
Paznen 4. JlaBjieHue TBEPABIX TeJ, ;KHIKOCTEH U ra3oB
Jasnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUS JaBlieHus. JlaBneHue rasa.



3aBUCUMOCTb JaBJi€HUs raza or oObéMa, TeMmmepaTypsl. Ilepenaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU W raszamu. 3akoH Ilackams. IIneBmatnueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS >KMJIKOCTH OT TJIyOMHBL. ['MapocraTmyeckuid
napanokc. Coobmiaronyecs cocyasl. [ upaBinuecKkue MEXaHU3MBbl.

AtMmocdepa 3emnu u armochepHoe naBiaeHue. [IpuumHBI CcyliecTBOBaHUS
Bo3aymiHON o6onouku 3emiu. OnbiT Toppuuemnmu. U3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! 17151 U3MepeHust aTMOCHEPHOTO JTABICHUS.

JlelicTBrE KUIKOCTU U Ia3a Ha IOIPYKEHHOE B HUX TeJ0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

[lepenaya naBineHUs KUAKOCTHIO U TA30M.

CooOmaroiuecs cocybl.

I'mppasinnueckuii mpecc.

[IposiBnenue nericTBUsE aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH
Te€Ja U IIOTHOCTU KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOU KUKOCTH.

8. VYcnoBue 1uU1aBaHUs TeEN: [UIABAaHWE WM TOTPYKEHHE TEl B
3aBUCUMOCTH OT COOTHOLIEHUS IUIOTHOCTEH TEJIa U )KUIAKOCTH.

Jlabopamopnuie pabomot u onvimaol

ok owdE

1. HccienoBanne 3aBHCHUMOCTH Beca Tela B BOJE OT 00bEMa
MOTPY>KEHHOM B KUJIKOCTh YAaCTH TENA.

2. OnpeneneHue BBITAJIKUBAIOIIEW CHJIBI, JACHCTBYIOUIEW Ha TEJO,
MOTPYKEHHOE B KUIAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIBI, ICHCTBYIOIIEH Ha
TEJIO B KMJKOCTH, OT MacCCHhI TeJia.

4, OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJKUBAIOIIECH CHJIBI,

JEHCTBYIOIIECH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KUIAKOCTh YaCTH
T€JIa U OT IJIOTHOCTH KUJIKOCTH.

o. KonctpyupoBanne apeomerpa WIM  KOHCTPYUPOBAHUE  JIOJKHU
U ONPENIETICHUE €€ IPYy30II0IbEMHOCTH.

Pa3zpnen 5. Pabora 1 MOIIHOCTH. DHEPrus

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MeXaHHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[pumeHenue npaBuiia paBHOBECHsI phluara K OJIOKY.
«3onoroe npasuno» Mmexanuku. KI1/] npocteix Mmexanu3aMoB. IIpocTbie MEXaHU3MBI
B OBITY U TEXHUKE.

Mexannyeckass d3Heprus. KuHeTMueckas W TNOTCHUUAIbHAs JHEPIUS.
[IpeBpaliienre 0JHOTO BHUJIa MEXaHUYECKOW YHEPTUU B APYroil. 3aKOH COXpaHEHUs
SHEPrYUU B MEXaHHKE.

Hemoncmpayuu

1. [Tpumepsl NpOCTHIX MEXAHU3MOB.



Jlabopamophuie padomovt u onvimol

1. Omnpenenenue padbOThI CUIIbI TPEHUS TP PABHOMEPHOM JBUKEHUU
T€J1a 110 TOPU30HTAIIBLHOM ITIOBEPXHOCTH.

2. HccnenoBanue ycioBUl paBHOBECUS pblyara.

3. N3mepenune KII/I HaKTOHHOM TIIOCKOCTH.

4, N3ydeHune 3akoHa COXpaHEHUsI MEXaHUUECKOU SJHEPTUMU.

8 Kiace

Pa3jen 6. TensioBble siBJIeHHS

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB UM MOJIEKYJ. OTBIThI, MOATBEPKIAOLINAE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOU TEOPUH.

Mogenun TBEPAOrO, KUIAKOTO W Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOICTB ra3o0B, KUJIKOCTEH U
TBEPBIX TEJI HAa OCHOBE TIOJIOKEHUW MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU.
CmauunBaHue U KanWUISIPHBIE siBICHUA. TEaoBoe pacliupeHue U CokaTue.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
YaCTHII.

Buytpennsis  sHeprusi. CrocoObl HW3MEHEHUsS BHYTPEHHEH OSHEpruu:
TEeTJIoTepe1ada u coBepiieHne paboTel. Bubl Teronepeaayn: TemIONpOBOHOCTD,
KOHBEKIIUS, U3TTyUCHUE.

KonudectBo TemnoTel. YaenbHas TEIIOEMKOCTh BelIeCTBa. TeriooOMeH U
TEIUIOBOE PaBHOBECHUE. Y paBHEHHE TEIIOBOTO OaaHca.

[InaBneHne U OTBEpAEBAHNE KPUCTAIUIMYECKUX BEILECTB. Y AeIbHAs TEIJIOTA
miaBiaeHus. [lapoobOpasoBanne u koHaeHcanusa. Mcmapenwme (MC). Kunenwue.
VYaenbHas TemnoTa mapooOpa3oBaHMs. 3aBHCHUMOCTb TEMIIEPATypbl KHUIIEHHUS OT
aTMoc(epHoro napieHus. BnaxHocTh Bo3ayxa.

DHeprus TOIUIUBA. Y IeJbHas TEIUIOTa CTOPaHMUSL.

[Tpunuuner pabotel TemnoBeix asurareneid. KIIJ TerutoBoro nBurarens.
TemnnoBble ABUTATENN U 3alIUTa OKpYy-xatomiei cpeast (MC).

3aKOH COXpaHEHHUs U MPEBPAICHUS SHEPTHH B TEIUIOBBIX mporeccax (MC).

Jemoncmpayuu

1. HabGmronenre O6poyHOBCKOTO JBUIKEHUS.

2. Hab6monenne nuddysun.

3. HaGmonenue siBjeHNN CMaYMBaHUS W KaTWJUIIPHBIX SIBICHUH.

4, HaGmroeHrne TerioBoro pacmpeHust Tell.

5. N3MeHenre naBieHus rasa Npu U3MEHEHHU 00BEMA M HArpeBaHUU
WM OXJIaXKICHUU.

6. [IpaBuna usMepeHus: TeMIepaTyphl.

1. Bunpr Temionepenaum.

8. OxutakieHue Npu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHnu padOThl BHSIIIHUMHU CHJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmromenue KUIICHHS.

12. HaOmroaeHue mMOCTOSTHCTBA TEMIIEPATYPhI IIPH IIABJIICHHUH.
13. Mopgenu TeIUIoBbIX ABUTATENIEHN.
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Jlabopamophuie padomovt u onvimol

1. OnpiTbl 1O  OOHApYXEHUIO  JEUCTBUA CHJI  MOJIEKYJSIPHOTO
MIPUTSKEHHUS.

2. OnbITHI 1O BBIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIK caxapa.

3. OnpIThl IO HAOJIOAEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH
U TBEPABIX TEIL.

4, Onpenenenue AaBieHMs BO3AyxXa B OAJUIOHE LITIPUIIA.

S. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO31yXa OT €r0
00BbEMa 1 HarpeBaHUs WA OXJIAXKICHHUS.

6. [IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA
KHUJKOCTH B TEPMOMETPUUECKON TpyOKe OT TEMIEPaTyphl.

7. HaGmronenrie uaMeHeHusl BHyTpEHHEH SHEPTUM Tella B pe3yJibTaTe
TEIUIoNepeaaun U padoThl BHEIIHUX CHUJI.

8. HccnenoBanue sBieHUs TEIJI000OMEHA NMPU CMEUIMBAHUU XOJIOAHOU U
ropsiueu BOJIBI.

9. OnpeneneHue KOIMYECTBA TEIUIOTHI, IMOJIYYEHHOrO BOJOW MpH

TEMJI000MEHE C HArPEeThIM METAUTUYECKUM HIUJIMHIPOM.

10. Onpenenenue yaeapHON TEMIIOEMKOCTH BEIIIECTBA.

11. HccnenoBaHue mpoiiecca UCIapeHus.

12. OmnpeneneHue OTHOCUTEIBHON BJIIAYKHOCTH BO3/yXa.

13. Ompexenenue ynenbpHON TETIOTHI TUIABICHUS JIbJIA.

Paznen 7. DileKTpuYecKHe U MATHUTHBIE SIBJICHUS

Onektpu3auus Ten. [[Ba popa 3JIEeKTpUYECKUX 3apsioB. BzanmoneiicTBue
3apspKeHHBIX  Tenl. 3akoH KyioHa (3aBHCUMOCTh CHIJIBI  B3aMMOJIEHCTBUSA
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSAI0B U PACCTOSIHUS MEXKTY TEIaMU ).

Onekrpuueckoe mnoje. Hanpsix€HHOCTh 3nexkTpuyeckoro mnois. IlpuHiun
CYHEPIIO3UIIMHU JICKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsaoB. DIEMEHTApHBIA JIEKTPUUYECKHUM 3apsi.
Crpoenune aroma. IIpoBOOHHMKM W JUPJEKTPUKU. 3aKOH  COXpPaHEHUs
ANEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBHUS CYHIECTBOBAHUSL SJEKTPUUECKOTO TOKA.
HNcTouHMKHM TOCTOSSHHOTO TOKa. JIeHCTBUS AJIEKTPUUECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKHUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna ToOka.  DIEKTPUYECKOE  HaIpsKEHHE.
ConpoTtuBieHUe MPOBOJHUKA. YICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBatenbHOe W MapallielbHOE — COEIMHEHUE
MIPOBOIHUKOB.

PaGota ®m wMoOmHOCTH 23JeKTpuyYecKoro Toka. 3akoH Jxoymns—JleHia.
DneKTpuYecKue ey U NOTpeOUTeNH IEKTPUIECKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHWTH.  B3anMOIENCTBHME  TOCTOSAHHBIX  MarHUTOB.
MaruauTtHoe nosne. MarHutHoe nojie 3eMJIM U €ro 3HAaYEHUE I )KU3HU Ha 3eMiie.
Ombir  Opcrena. MarHutHoe T1OJ€  3JIEKTPUYECKOro Toka. lIpuMeneHwne
AJIEKTPOMArHuTOB B TEXHUKE. [[elficTBME MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIIb MMOCTOSIHHOIO TOKa. Mcronb30BaHME 37€KTpOABUTATENICH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABneHue dneKTpoMarHuTHON MHAYKIMH. [IpaBuio Jlenna.
DIEeKTpOoreHepaTop. CnocoOb1 MOJIyYEHHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIINU Ha BO30OHOBISIEMBIX UICTOYHUKAX YHEPTUH.

Jemoncmpayuu

1. DIIeKTpuU3alus Tel.

2. JIBa poja PIEKTPUUYECKUX 3apsAJIOB M B3aUMOJCHCTBHUE 3apsKEHHBIX
Te.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTuueckas MHIYKIIHS.

3aK0H COXpaHEHHUsI DIICKTPUUECKUX 3aPsI/IOB.
[TpoBOAHUKY U TUATIEKTPUKHU.

MopaenupoBaHue CUIOBBIX TUHUN IJIEKTPUUECKOTO TTOJIS.
HcTouyHMKH MOCTOSTHHOTO TOKA.

JIelcTBUSA DIIEKTPUYECKOTO TOKA.

0. DiekTpu4ecKuil TOK B )KUIKOCTH.

1. T'a30BbIit pa3psj.

2. H3mepeHue cuibl TOKa aMIEPMETPOM.

13. V3MepeHue >AEKTPUUECKOTO HAMPSHKEHUSI BOJIBTMETPOM.

14. Peocrtat u Mara3uH CONPOTHBIICHUH.

15. B3saumopeicTBUE MOCTOSHHBIX MAarHUTOB.

16. MonaenupoBaHrue HEBO3MOXHOCTH Pa3/ieJIeHUs IMOJI0COB MarHHUTA.

17. MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHOE 1oJje Toka. DJIEeKTPOMArHHUT.

20.  Jle¥icTBME MarHUTHOTO TIOJIS HA MPOBOAHUK C TOKOM.

21.  DnexTpoaBUTaTEIh MOCTOSIHHOTO TOKA.

22. WccnenoBaHue SIBICHUS JICKTPOMArHUTHON WHITYKIIHH.

23.  OmnswiTel Dapajes.

24. 3aBUCUMOCTb HaIpaBJIeHUs WHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBEHHUS.

25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomovt u onvimaot

MR BE©00NO AW

1. OneiTel TI0O HAOMIOIEHUIO SJEKTPU3AIMH Tl HHIAYKIMEH W TpHU
COTPUKOCHOBEHUH.

2. HccnenoBanne AEUCTBUS DJICKTPUYECKOTO TMOJSI HA TMPOBOJHUKH W
TUDIICKTPUKH.

3. COopka u mpoBepKa pabOThI MIEKTPUIECKON IETH MMOCTOSTHHOTO TOKA.

4, W3mepeHue u perympoBaHue CUJIBI TOKA.

5. N3mepenune u perynmmpoBaHUe HAMPSKCHHUS.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Ye€pe3 PE3UCTOp, OT
COTIPOTHBIICHHSI PE3UCTOPA M HAPSKCHUS HA PE3UCTOPE.

7. OneITBI,  JEMOHCTPUPYIOIINE  3aBUCHMOCTH  JJIEKTPHUUYECKOTO

CONPOTHUBIICHUS] MPOBOJHUKA OT €ro JJIMHBI, MIOMAIU IMONEPEYHOTrO CEUCHUS U
MaTtepuaia.

12



8. IIpoBepka mpaBwiia CIOKEHUS HAINPSHKEHUN IPU MOCIEI0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuia I CHIbI TOKA MPU MapajUICIbBHOM COSTUHEHUHU
PE3UCTOPOB.

10. Onmnpenenenue pabOThl AIEKTPUUYECKOTO TOKA, HIYIIETO 4Yepe3
PE3UCTOP.

11. OmpexaerneHne MOUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISICMONW Ha
pe3ucTope.

12. WccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYILIETO Yepe3 JaMIIOUKY,
OT HaIPSHKEHUS HA HEW.

13.  Omnpenenenune KIIJ] HarpeBaTesns.

14. VccnemoBaHue MarHUTHOT'O B3aUMOJICUCTBHUS MOCTOSIHHBIX MAarHUTOB.

15. HM3yyeHue MArHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TIPU UX
00BEIMHEHUH U pa3/IeJICHUN.

16. HccnemoBaHue JeWCTBHS DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17.  OnpIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHUCTBUS
KATYIIKKA C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPaBJICHUS TOKA B KaTYIIKE.

18. M3yuenue nedcTBHUS MAarHUTHOTO IOJISl HA TPOBOJHUK C TOKOM.

19. KoHctpyupoBaHue u u3ydeHue paboThl 3J€KTPOIBUTATENS.

20. Usmepenue KIIJ] anexkrpoaBuraTeIbHON YCTAHOBKH.

21. OmnbIThl O UCCIEIOBAHUIO SBICHUS DJIEKTPOMArHUTHOW WHAYKIUU:
UCCJIE0BAaHNE U3MEHEHUI 3HAUCHHS U HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 knacc

Pa3nen 8. Mexanuveckue siBJIeHUSs

Mexanuyeckoe JABWKEHME. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCUTENBPHOCTh MEXaHMYECKOIO [BHKEHUS. PaBHOMEpHOE MpPSIMOJIMHEITHOE
nBuxeHne. HepaBHOMepHOe mpsiMosIMHEHOE JBH>KeHUE. CpelHsisi U MTHOBEHHas
CKOPOCTb TeJla IPH HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenune. PaBHOyckopeHHOe mpsMmoiuHerHoe nBumxkeHue. CBoOogHOE
najgenue. OnwiTel ["anuies.

PaBHOMEpHOE NBH>KEHHME MO OKpYykHOCTH. Ilepumoa u yacrtota oOpamieHusl.
JIuHeriHas u yriaoBasi CKOpOCTH. L[eHTpOCTpEMUTENIBHOE YCKOPEHHUE.

[Tepseiit 3ak0H Herorona. Bropoii 3akon HetoTona. Tpetuii 3akoH HproToHa.
[IpuHUMN CyTIEpIIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuiia TPEHUsI CKOJIbKEHHUSI, CUJIa
TPEHUS MOKOS, IPYTUE BUAbI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
najgenus. JlBuxenue miuanetT Bokpyr Connuna (MC). IlepBas kocMuueckas
CKopocTb. HeBecOMOCTh U meperpys3ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnynbsca. MMmnynbe cuibl. 3aKOH COXpaHEHUS
nmnyibca. PeakruBHoe neuxenne (MC).

Mexanuueckasi paboTa ¥ MOIIHOCTh. Pa0oTa CuI TSDKECTH, YHNPYTOCTH,
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Tpenust. CBsi3b sHEpPruu U padboTsl. [loTeHIManbHAs SHEPIHs Tea, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMiu. [loTeHIManbHas sHEprus cxaToi npyxuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOM DHEPTHMHU. 3aKOH COXPAHEHHs MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu

1. HaGmronenre MexaHMYeCKOro JBUXKEHUS Tella OTHOCUTEIBHO Pa3HBIX
TEJ OTCUETA.

2. CpaBHEeHUE NyTeNl U TPACKTOPUM JIBMXKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. N3mepenne CKOpoCTH U yCKOPEHUS MTPSMOJIUHENHOTO IBUKEHUSI.

4, HccnenoBanne Npu3HAKOB paBHOYCKOPEHHOTO ABUKEHUS.

5. HaGmonenue nBu>keHUs Tea 0 OKPY>KHOCTH.

6. HabGmionenre MexaHMYeCKUX SBICHUH, MPOUCXOIAIIMX B CHUCTEME

otcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3HKH.

7. 3aBUCUMOCTh YCKOPEHHMsSI T€la OT MAacChl Teja M JACHCTBYIOUIECH Ha
HETO CHJIBI.

8. HaGmonenne paBeHCTBa CHIT TIPU B3aUMOJCHCTBHUU TE.

9. N3MeHeHune Beca Tenna npu yCKOPEHHOM JIBUKECHUU.

10. Ilepemauya ummysnbca IpyU B3aUMOJICHCTBUU TEII.

11. [IpeoOpa3oBaHus SHEPTUU MTPU B3AUMOJICHCTBUH TEII.

12. CoxpaHeHHe UMITyJIbCa MPU HEYTIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca MPU aOCOTIOTHO YIIPYTOM B3aUMOIEHCTBUU.

14. HaGnropeHue peakTUBHOTO JBM)KCHUS.

15. CoxpaHeHHe MEXaHWYECKON IHEPTUU MPHU CBOOOTHOM NaJCHHUH.

16. CoxpaHeHHWe MEXaHUUYECKOW OHHEPTHMM TPH JABHKEHHUU TeJjla IO
JNEUCTBUEM TIPYKUHBI.

Jlabopamopnuie pabomot u onvimaol

1. KoncrpynpoBanue  Tpakta s pa3roHa M JIAJIbHEUIIIETO
PaBHOMEPHOTO IBMKECHUS IIAPUKA WA TEJICHKKH.

2. OnpeneneHue CpeTHe CKOPOCTH CKOMBKEHUS OpycKa WITH JIBUKCHUS
[1apyKa 1o HaKJIOHHOM IJIOCKOCTH.

3. OrnpeneneHue yCKOpeHHUs Teja MPU PaBHOYCKOPEHHOM JIBHIKEHHMH T10
HAKJIOHHOM IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU TPUPABHOYCKOPEHHOM
JIBM)KEHUH 0€3 Ha4aIbHOM CKOPOCTH.

d. IIpoBepka THUMOTE3bI: €CIU MPU PaBHOYCKOPEHHOM JBHKEHHUHM O€3

HavyaJbHOU CKOpOCTH IIYTH OTHOCATCA KaK pPiand HEYETHBIX YucCeci, TO
COOTBCTCTBYIOIHC IIPOMCIKYTKH BPCMCHHU OJMHA-KOBBI.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHIIbI
HOPMAaJIbHOTO JAaBJICHUS.

7. Onpenenenue kKodppuiMeHTa TPEHUS CKOTbXKEHUS.

8. Ornpenenenue KECTKOCTH MPYKUHBI.

9. Omnpenenenue padOThl CUITBI TPEHUS TPU PABHOMEPHOM JIBHXKCHUUTENA

10 FOpI/I3OHTaJIBHOﬁ IIOBCPXHOCTH.
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10. Onmnpenenenue pabOThl CHUJIBI YOPYTOCTH TMPU MOIBEME TIpy3ac
MCII0JIb30BAaHUEM HEMOJBMXKHOIO U MOABUKHOTO OJIOKOB.

11. HW3yueHue 3aKOHa COXpAHEHUS SHEPTHUU.

Pa3znen 9. Mexannueckue Ko0JieOAHUS U BOJTHBI

KonebGarensnoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKUA  KOJEOAHUM:
[IEpUOJ, YacTOTa, aMmIUIMTyAa. MareMaTUyecKuid W NPYKUHHBIA MasTHUKHU.
[IpeBpallienre sHeprun nNpu KoiaedaTeabHOM JBUKEHUU.

3aryxaromue koynebanus. BeinyxxaeHnslie konebanus. Pe3onanc.

Mexannyeckue BoOJHBI. (CBOMCTBA MeXaHUYECKHMX BOJIH. IIpomosibHble U
NOMNEPEYHbIE BOJIHBL. JlMHA BOJMHBI M CKOPOCTh €€ pacHpOCTPaHECHUS.
MexaHndeckue BOJIHBI B TBEPIOM Tele, ceicMuueckue BoiHbl (MC).

3Byk. ['poMKoCcTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu

1. HaOmronenue xoinebaHuid T MOJ AEHCTBUEM CHUJIIBI TSKECTH U CHJIBI
YIPYTOCTH.

2. HaGmonenne kosnebanuii Tpy3a Ha HUTH U Ha TIPY)KUHE.

3. HaGmroieHre BRIHYK/IGHHBIX KOJIeOAHUN U pE30HAHCA.

4. PacnpocTpanenue npoaobHBIX U MOTMEPEUHBIX BOJIH (Ha MOJIEIH).

5. HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKUI pEe30HAHC.

Jlabopamopnuie pabomot u onvimaol

1. OrnpenenieHrne 4acTOThl M TIEpUOJa KoJeOaHUNH MaTeMaTHYECKOTO
MasiTHUKA.

2. Omnpenenenue dYacToThl W IMepuoja KojeOaHUW  MPY>KUHHOTO
MasiTHUKA.

3. HccnenoBanne 3aBUCUMOCTH Tepuojaa KoJieOaHUM TMOABEHIEHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH TepuoAa KojeOaHWUW TPY>KUHHOTO
MasTHHKa OT MacChl Ipy3a.

o. IIpoBepka HE3aBUCUMOCTH TTeproia KOJeOaH!l rpy3a, MOABEIICHHOTO
K HUTH, OT MacCHhI Tpy3a.

6. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoaa KoJieOaHui
MPYKUHHOTO MAasiTHUKA OT MACChI Tpy3a U KECTKOCTU MPY>KUHBI.

1. N3mepenne yckopeHus cBOOOTHOTO TaCHHUS.

Paznen 10. DiaeKTpoMarHuTHoe moje U 3IJIEKTPOMATHUTHBIE BOJHBI

DNEeKTPOMArHUTHOE  ToJie.  JJNEeKTpOMarHuTHble  BoOJHBIL.  CBoiicTBa
aneKTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DOnekTpoMarHutHasi npupojaa cseta. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu
1. CBolicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BonHoBble cBolicTBa CBETA.
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Jlabopamophuie padomovt u onvimol

1. U3yueHnne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO
TenedoHa.

IHoBTOpHUTEILHO-00001IAO M MOYJIb

[ToBTOpUTENHEHO-0000IAONINI MOTY/Th TIPEHA3HAYCH JI CUCTEMAaTHU3aIluU
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTbITA JEATEIbHOCTH, TIPUOOPETEHHOTO
MpU W3YYEHUM BCEro Kypca (U3UKH, a TakKe IJs MOAToTOBKH K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY 10 (Pu3Mke sl 00ydYaroluxcs, BHIOPABIIUX ITOT
y4eOHBII MpeaMeT.

[Ipu u3ydeHun MaHHOTO MOIYJS PEATU3yIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
JIEATeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBACTCS JOCTHKEHHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (opmupyercs
€CTEeCTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCJICIOBAHUS
SBJICHUU NPUPOALI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
SBJICHUSI, TPUMEHSs] TOJy4YeHHBbIC 3HAHWS, pellaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMITHATBHO NESITEIBPHOCTHBIA XapaKTep JAHHOTO pasjielia peain3yeTcs
3a CU€T TOTO, YTO YYAIIMECs BBIOJTHSIIOT 3a/IaHMs, B KOTOPBIX UM IpeJjiaracTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pacClo3HaBaThb W HAYYHO OOBSICHSITH
dbu3uYecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MMOBCETHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHBIE€ METObl MCCIEAOBAHMS (PU3NUYECKUX SIBIICHUM, B
TOM YHCJIE JI POBEPKH TUIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4yHbIE OCHOBBI  HamboOJee BaXKHBIX  JIOCTHXKCHHM
COBPEMEHHBIX TEXHOJIOTMM, HalpUMeEp, NPAKTUYECKOrO  HUCIOIb30BAHUS
Pa3JINYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS
BCEX U3BECTHBIX BUJIOB SYHEPTHHU.

Kaxmas w3 TemM JaHHOrO pasjelia BKJIIOYAET SKCIEPUMEHTAJIbHOE
uccienoBanue 00o00mIaronero xapakrepa. Paszmen 3aBepiiaeTcsi NpOBEIECHUEM
TUArHOCTUYECKON M OIICHOYHOU pabOThI 32 KYPC OCHOBHOM IITKOJIBI.

10 kaace

Pa3znen 11. CBeToBbI€ sIBJICHUS

JlyueBas MOJEJb CBeETa. HUcTounukn CBeETa. [IpssmonuHerHOE
pactpocTtpanenue cBera. 3atmenus Connua u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHUs cBeTa. llolHOe BHyTpeHHee
oTpakeHue cBeTa. Mcrnonp30BaHuE MOJTHOTO BHYTPEHHETO OTPAKEHHSI BONTUYECKUX
CBETOBO/JIAX.

JIunza. Xom nyueir B auH3e. Onruueckas cucteMa ¢oToanmnapara,
Mukpockona u teneckomna (MC). I'ma3 kak ontuyeckas cucrema. bamzopykocTts u
JaTbHO30PKOCTb.

Paznoxenne Oemoro cmBera B cnektp. Ombitel HptoTona. CroxeHune
CIIEKTPaJIbHBIX I[BETOB. J(rcniepcus cBeTa.

Hemoncmpayuu
1. [IpsAmonuHeHOE pacIpOCTPaHEHUE CBETA.
2. OTtpaxkeHue cBera.
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3. [lonyyenne wu300pakeHH! B IUIOCKOM, BOTHYTOM M BBIIYKIOM
3epKaJiax.

4, [Ipenomiienue ceera.

3) OnTrnyeckuil CBETOBO/L.

6 Xon nydelt B coOuparolei JuH3e.

7. Xox ny4yel B pacCcenBaroLIEH JINH3E.

8 [Tonyyenue nzoOpaxeHUM ¢ MOMOIIBIO JIUH3.

9. [TpuHun neiictBus goToamnmnapara, MUKPOCKOIA U TEJIECKONA.

10. Mogensb rinasa.

11. Pasnoxenue 0enoro cBeTa B CIEKT.

12. Tlonyyenue Oenoro cBeTa Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padomovt u onvimaol

1. HccnenoBanre 3aBUCUMOCTH YTJIa OTPaKEHHUsI CBETOBOTO JIyda OT
yIIia majeHusl.

2. N3yuyenue XapakTEpUCTHK HM300paKCHUS TMpeAMETa B  IUIOCKOM
3epKare.

3. HccrnenoBanre 3aBUCHUMOCTH yrila MPEJIOMJICHHUS CBETOBOTO JIyda OT
yIJia MajieHus Ha TPAHUIIE «BO3TyX—CTECKIIO».

4, [Tomyuenue n300paskeHUH C TOMOIIBI0 COOMPAFOIEH JIMH3HI.

5. Onpenenenue  (GOKYCHOTO  PACCTOSHUS W ONTUYECKOM  CHUJIBI
COOMpAFOIIEH JIMH3HI.

6. OMBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI 11O BOCTIPUATHIO I[BETA TIPEMETOB MIPH UX HAOTIOACHUN Yepe3

[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJ1eHUs

Onwitel Pe3epdopaa u mianerapHas monaenb aroma. Mopens aroma bopa.
Hcnyckanue u norioiieHrue ceeta atomoM. KBaHTbI. JIMHEWYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anb(ha-, OeTa- U raMma-u3zinydeHusi. CTpoeHrue aTOMHOTO
sapa. HykionHas wmopenb aromHoro sapa.  HM3orombl.  PagmoakTuBHBIE
npeBpamieHus. [lepuon nomypacnaga aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbl COXPAHEHUS 3apsAI0BOIO M MacCOBOIO YHCEl.
DOHeprusi CBsI3M aTOMHBIX snaep. CBsA3b Macchl W SHEpruu. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku suepruu Connua u 38€31 (MC).

SnepHas sHepretuka. [[eWCTBHS paaMOAKTUBHBIX H3JIyYEHUW Ha IKUBBIC
opranuszmel (MC).

JHemoncmpayuu
CnexTpsl U31y4YEeHHS U TOTJIOIICHUSI.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp BogoOpo/a.

HabGmronenne TpekoB B kamepe BuibcoHa.

PaGoTa cu€Turika MOHN3UPYIOMINX U3TYICHHM.

Perucrpanus nzmyyeHnss npupoaHbIX MUHEPAIIOB U MPOJYKTOB.
JIaﬁopamopHue pabomot u onvimal

1. HaGmnroieHre CruionHbIX ¥ IMHEMYAThIX CIIEKTPOB U31yYCHHUS.

2. HccnenoBanne TPEKOB: NU3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

ok wdE
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nyTH (1o gpororpadusim).

3. N3mepenune painoakTUBHOTO (POHA.

IHoBTOpHUTEILHO-00001IAO M MOYJIb

[ToBTOpUTENHEHO-0000IAIOIINI MOAYIIb TPEAHAZHAUEH AJI CUCTEMAaTU3alluu
1 00001LIEeHUs TPEIMETHOTO COACPKAHUS U ONBITA JE€ATEIbHOCTH, IPUOOPETEHHOTO
NP U3YYEHUHU BCEro Kypca (PU3MKH, a TaKXKe A MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY MO (u3MKe ISl 00ydaroniuxcsi, BRIOpABIIMX ATOT
y4eOHBII peaMeT.

[Ipu “3yyeHur NaHHOTO MOJYJSI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCSA JTOCTUKEHUE MPEAMETHBIX U
METanpeJMETHbIX  IJJAHUPYEMbIX  pe3yibTaToB  0o0yueHus, Gopmupyercs
€CTEeCTBEHHO-HAYy4YHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOAOB HCCIEIOBAHUS
ABJICHUA TPUPOABI M TEXHUKH, OBIIAJICHUE YMEHUSIMH OOBICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHSS TMOJyYeHHbIE 3HAaHMS, pellaTh 3aJadyd, B TOM YHCIE
KayeCTBEHHBIE U dKCIIEPUMEHTAJIbHBIE.

[TpuHIIMNIMANBHO JNEATEIBLHOCTHBIN XapaKTep JNaHHOTO pasjiesia peaanu3yeTcs
3a CU€T TOr0, YTO YHAIIMECs BBIOJHSIOT 3aJIaHUs, B KOTOPBIX UM MPE/IaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUW paclo3HaBaTh M HAYYHO OOBSICHATH
duznueckue sIBICHUS B OKPYKAIOIEH TPUPOJIE U MOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEOBAaHUS (PU3NYECKUX SBJICHUHN, B TOM
YHUCJIE IJI1 POBEPKH TMIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

O0OBSCHATHh HAyYHbIE OCHOBBI HAM0O0JIEE BAYKHBIX JIOCTHKEHHUI COBPEMEHHBIX
TEXHOJIOTUH, HapUMEP, TPAKTUYECKOTO MCIOJIb30BaHUS PA3IUYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTHH.

Kaxnmas w3 TemM JaHHOro pasjena BKIIOYAET 3KCIEPUMEHTAIBHOE
uccienoBanue 0000IIaronero xapakrepa. Pasnmen 3aBepriaeTcsi MpOBEICHUEM
TUArHOCTUYECKON 1 OIICHOYHOU pabOTHI 32 KYPC OCHOBHOM IITKOJIBI.

Ilnanupyemblie pe3yjbTaThl OCBOEHHUSI Y4eOHOTro npeamMera «Ou3nka»
HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUA

N3yuenue ydeOHoro mpenmera «®Pusnka» Ha YpOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus JOJKHO OOECIeunBaTh JAOCTIIKEHUE CIEAYIONINX JIMYHOCTHBIX,
MeETaIpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE Pe3yabTAThI
Ilampuomuueckoe éocnumanue:
NPOSIBJICHHE HHTEPECa K HICTOPUH i COBPEMEHHOMY COCTOSTHUIOPOCCHICKOM
dbu3nuecKor HAYKH;
[IEHHOCTHOE OTHOIICHHE K JJOCTHKCHHUSIM POCCHICKHX YUEHBIX-(U3UKOB.
I'pasrcoanckoe u 0yxoeHo-upascmeenHHoe 6ocnumanue:
TOTOBHOCTH K AKTHBHOMY yYacTHUIO B 00CYKICHHH
OOIIIECTBEHHO-3HAYMMBIX M ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM
MPUMEHEHUEM JIOCTYKECHUH (DU3HKH;
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OCO3HAHUE BAXHOCTU MOPAIBHO-ITUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
y4EHOTO.
Icmemuueckoe gocnumanue:

BOCIIPUSITUE CTETUUECKUX KAUECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOIO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH.
Ilennocmu nayunozo noznanus:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAayKHM KaK MOIIHOTO WHCTPYMEHTa
IIO3HaHUsT MHPA, OCHOBBI PA3BUTUSA TEXHOJIOTHUM, BAXKHEHIIEH COCTaBIIIOLICH
KYJbTYpBI;

pa3BUTHE HAY4YHOH JI0O03HATENBHOCTH, MHTEPECA K MCCIE0BaTEeIbCKON
NESATETBbHOCTH.

Dopmuposanue Kyabmypvl 300p08bs U IMOUUOHATIbHOZ0 011A20N0YYUUA:

OCO3HAHHME LIEHHOCTH 0e30macHOro o0pas3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU TMpPaBW O€30MacHOTO TMOBEICHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C DJEKTPUYECKUM W TEIUIOBHIM OOOPY/IOBaHHEM B
JIOMAIIIHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBBbIKAa pedJIEKCUHU, TMPU3HAHUE CBOEro MpaBa Ha
OImMOKY U TAKOTO e TMpaBa y APyroro 4eioBeKa.

Tpyoosoe éocnumanue:

AKTUBHOE Y4YaCTHE B PENICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOPOJa, Kpas) TEXHOJOTMYECKOW M COLMAIBHOW HAIpPaBIECHHOCTH,
TpeOyIOLIUX, B TOM YHUCIIe U (PU3NYECKUX 3HAHUK;

MHTEpEC K MPAKTUUECKOMY U3YUeHHIO Tpodeccuil, CBA3aHHBIX C (PUZUKOM.

JKonozuueckoe ocnumanue:

OpHUEHTAIUsl Ha MpUMEHEHNEe (PU3MYECKUX 3HAHUU I pellieHus 3aj1ad B
00JIaCTH OKpY’KaIoIIel Cpenbl, IJIaHUPOBAHUS TMOCTYNKOB W OLEHKH HUX
BO3MOJKHBIX MTOCJICICTBUM ISl OKPYKAFOIIEH CpEelIbl;

OCO3HaHHE TI00aJBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJIeM U MyTel X
pelIeHus.

Aoanmayun odyuaouwiecoca K U3MEHAIOUWUMCA YCI08UAM COUUATbHOU U
nPUPOOHOIL cpeobl.

NOTPEOHOCTh BO B3aMMOJICHCTBUU TIPH BBIMOJIHEHUH HCCICIOBAHUN U

IPOEKTOB (PU3NYECKON HATIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHUX;

MOBBIICHUE YPOBHS CBOE€M KOMIIETEHTHOCTH YEpE3 IPAKTUYECKYIO
NEATEIBbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAaHWWA, B TOM YHCIIC
dbopMymHpOBATH UIECH, TOHITHUS, TUTIOTE3bI O PUBNUECKUX OOHEKTAX U SBICHUSIX;

OCO3HaHHWE JACPUIUTOB COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEH B
obOnacTi GU3HKHY;

IUIAHUPOBAHUE CBOEr0 Pa3BUTUA B NPUOOPETEHHH HOBBIX (PU3MUECKUX
3HAHM;

CTpEMJICHUE aHAJIM3UPOBATH U BBISBIATH B3AUMOCBS3U IPUPO/IbI,00111eCTBA
Y SKOHOMHUKH, B TOM YHCJI€ C UCTI0JIb30BaHUEM (U3UUECKUX 3HAHUK;

OLICHKA CBOMX JEUCTBUM C YYETOM BIMAHUA Ha OKPYXKAIOIIYIO CpENy,
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BO3MOKHBIX TJ100aJIbHBIX HOCHeI[CTBHfl.

MeTanpeaMeTHbIe pe3yJabTAThI
YHuBepcajibHble MO3HABATEIbHbIE 1€HCTBUS
ba3zoevie nocuueckue oelicmeusn:

BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPHU3HAKH OOBEKTOB
(stBIIEHUI);

yCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B pacCcMaTpUBaeMbIX (akTax,
JAHHBIX U HAOIOICHUSX, OTHOCSIIHNXCS K (PU3NYECKUM SIBIICHUSIM;

BBISIBJIATh MPUUYUHHO-CIICJICTBEHHBIC CBSI3U MPU U3YyUYCHUHM (PU3MYECKUX
SIBJICHUW U TIPOLIECCOB; JIeNIaTh BBIBOABI C HCIOJL30BaHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOYEHUHN, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBA3SX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMpATh CMOco0 pelieHus y4yeOHOM  (u3nuecKon
3a71aun  (CpaBHEHUE HECKOJbKHUX BapUAHTOB pEIICHUs, BBIOOpP Haunbomee
MOJAXOASIIETO ¢ YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenvckue oelicmeus:

UCITIOJIH30BaTh BOMPOCH KaK MCCJIEAOBATEILCKUI WHCTPYMEHT NO3HAHMS;

IPOBOAUTH MO CAMOCTOATENIHHO COCTaBICHHOMY ILJIAaHY OTBIT, HECIOKHBIN
(bu3HUeCKHil SKCIEPUMEHT, HEOOJIbIIIOE HCClIeJOBaHUE (HU3MUECKOTO SIBICHUS;

OLICHMBaTh Ha NPUMEHUMOCTh M JOCTOBEPHOCTh HH(pOpMaIuio,
MOJIYYEHHYIO B X0J1€ UCCIEAOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYyIUPOBATH 00OOIIEHUS U BBIBOJBI 110 pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHHMSI, OTIBITA, UCCIIEIOBAHMS;

POrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (U3HUECKHUX
IPOIIECCOB, @ TAKXKE BBIIIBUTATh MPEINOJIOKEHUS 00 WX pPa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueir:

OPUMEHATh Pa3IUYHbIE METO/bl, HHCTPYMEHTBI U 3aIlPOChI MPU MOUCKE U
orOope wuHPOpPMAIMKM WIM JAHHBIX C YYETOM TPEJIOKEHHON ydeOHOH
bu3uvecKon 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB U (POPM IIpEICTaBICHNUS;

CaMOCTOSAITETTHO ~ BBIOMpATh ONTUMAJIbHYIO (OPMY TIPEICTABICHUS
uHGOPMAIMK ¥ WILTIOCTPUPOBATH pEIlacMbie 3aJa4l HECIOXHBIMA CXEMaMH,
auarpaMMaMu, WHOU TpaduKor U UX KOMOWHATIMSIMHU.

YHuBepcajibHble KOMMYHUKATHBHBbIE 1€CTBUS
Obwenue:

B X0J€ OOCyXJeHusi yueOHOro mMarepuasna, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M NPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl U
BBICKA3bIBaTh UJEH, HAIICJICHHbIE Ha pEIIeHUE 3aJayd U MOJJep KaHue
0J1aroXKeaaTeIbHOCTH OOIICHHS,
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COTMOCTaBIISAITh CBOM CYXACHHUA C CYXICHUSIMH JPYTUX YYaCTHHKOB
auanora, oOHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIUM;

BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3YAbTaThl BHIIOJHEHHOTO (PH3UIECKOTO OTIBITa
(9KCIEpUMEHTA, UCCIIEA0OBAHMS, IPOEKTA).

Coemecmnasn oeamenvnocms (CompyoHuUUecmeo):

NOHMMAaTh W  HCHOJB30BaTh  NPEHMMYINECTBA  KOMaHIHON u
UHAUBUAYAJTbHON paboThl IPU pELICHUH KOHKPETHOU (PU3NUYECKON MpoOIeMBbl;

NPUHUAMATh LEJTH COBMECTHOM NESTEIbHOCTH, OPTaHU30BbIBAThH JACHCTBHS
no €€ JOCTHKEHUIO: PACTIPENeNsITh PO, 00CYKIaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAYECTBEHHOTO pe3yjbTaTa Mo
CBOEMY HAIPAaBIICHUIO W KOOPIWHHUPYS CBOU JCHCTBHUS C APYTHMMHU YJICHAMH
KOMaH/Ibl;

OILICHWBATh KAauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTECPHSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM yYACTHUKAMU B3aWMO/ICHCTBUSI.

YHuBepcaJibHbIe PeryisiTHBHbIE e CTBHS
Camoopeanuzayus:

BBISIBIIATH MPOOJIEMBI B )KH3HCHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX
IUTS perieHust GU3NIECKUX 3HAHU;

OpUEHTUPOBATHCS B  PA3NIMUHBIX [OAXOJAX TMPUHATUS  PEIICHUN
(MHIUBUyaIbHOE, IPUHATUE PEIICHUS B TPYIINE, MPUHATHE PELICHUN TPy );

CaMOCTOSATEILHO COCTABIIATH AIITOPUTM pellleHUs PU3NYECKON 3aauu WU
IUIAaHA HCCIEAOBAHMS C YYETOM MMEIONIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBAThH Mpe/jaraeMble BAPUAHTHI PEIICHHI;

nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

Camoxonmpons (pepnexcusn):

JlaBaTh aJICKBATHYIO OIEHKY CUTYAIlMH U MpeJjarath IiaH e€ u3MEHEHUs;

OOBSCHATh MPUYUHBI JTOCTHKEHHUS (HEIOCTHXKEHUSI) PE3YJIbTaTOB
JESTEIBHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCJE B XOJ BBIIOIHEHHUS
¢u3nyecKkoro MccieOBaHUs WU MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYyallul, YCTAHOBJICHHBIX OLUIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM.

ImoyuonanbHbLL UHMENEKM

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WIN JUCKYCCHUU

Ha HAyYHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOro.
Hpunamue ceosn u opyzux:

NpU3HABATh CBOE MPaBO Ha OIIMOKY MPH pelieHnu U3NUECKUX 3a1au HIn

B YTBEPXKJICHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IIpenMeTHBIE pe3yabTaThI

7 kiace

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)xaTh
c(hOpMUPOBAHHOCTh Y O0YHAIOIIUXCA YMEHUM:
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WCIIOJIb30BaTh MOHATHS . PU3HMYECKUE U XUMUUECKUE SIBJICHUS; HA0II0/ICHUE,
AKCHEPUMEHT, MOJENb, TUIOTE3a; EIUHUIIBI (DUINUYECKUX BEIUYUH; aTOM,
MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPOE, KUIKOE, ra3000pa3Hoe);
MEXaHWUYECKOe JBMXKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpUs, paBHOAEHCTByomas cui, aedopmarus (ymnpyras, iacTUyeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHus (Aud@ys3us; TEIIOBOE NBUKEHUE YaCTHUIl BEIECTBA;
paBHOMEpPHOE JBIKCHHUE; HEpPaBHOMEPHOE JIBIKCHHUE; WHEPIHS,;
B3aMMO/JICHCTBUE TEJI; paBHOBECHE TBEPABIX TEJ C 3aKPEIVIEHHON OChIO BpAIlICHMUS;
nepeaava JaBieHUs TBEPIBIMU TEJaMH, KHAKOCTIMU U Ta3zaMu; aTMoc(epHoe
JABJICHUE; TJIABAaHUE TEJI;, MPEBPAIICHUS MEXaHUYECKOW YHEPTHUH) IO OMKUCAHUIO
UX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
¢duznueckoe sBICHUE;

pacrio3HaBaTh  MPOSIBIGHUE  W3YYEHHBIX  (PUBHUECKUX  SIBJICHUU
B OKPY’KaIOIIEM MHUpE, B TOM uuciie (PU3NYECKHE SIBJICHUS B MPUPOJIC: TPUMEPHI
JBIDKCHUSI ¢ PA3IUYHBIMU CKOPOCTSIMU B )KMBOW M HEKUBOU MPUPOJIC; NESUCTBUE
CHUJIBI TPEHUS B PUPOJIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBJICHUS HA KUBOU
OpraHu3M; IUTaBaHWE pPBIO;, pbhlUard B TEJIE€ YEJIOBEKa; IMPU ITOM NEPEBOIAUTH
MPaKTUYECKYIO 3a71a4y B yU€OHYIO, BBIJIEISATh CYIIECTBEHHbBIE CBONCTBA/IPU3HAKU
(bU3UYECKUX SABICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHHS, UCTIONB3YS
¢usznueckre BeNUYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBAa, BpPEMsl, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCThb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, CUia
TpeHUs, NaBlieHHE (TBEPAOro Tena, KUAKOCTH, raza), BhITAJIKMBAIOUIAs CHIIA,
MexaHu4deckas padoTa, MOUIHOCTb, IJI€YO CHJIbI, MOMEHT CHJIbI, KOd(DPUIIUEHT
MOJIE3HOTO JEWCTBUS MEXAHU3MOB, KUHETUYECKAass W MOTEHUHUAJIbHAS SHEPTHS);
IpU OMHCAHUU TPABWIBHO TPAKTOBATh (PUBMUYECKUA CMBICI HCIIOIb3YEMBbIX
BEJIMYMH, HUX OOO3HAYEHUS W EAUHUIBI (PUINYECKUX BEIMYMH, HAXOJIUTH
dbopMyInbl, CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEIUYUHY C JAPYTHUMHU
BEJIMYMHAMH, CTPOUTh TpaUKd M3YyUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3YS MpaBUiia CIOKEHUs Ui (BIOJIb OJHOM MpsiMOil), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumesna, MpaBUIIO paBHOBecUs pblyara (0J0Ka), «30J10TOE
paBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOW 3HEPruu; MpU 3TOM
JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBATH €T0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PM3UUECKHUE SIBIICHHUS, TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABISTH
IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 1-2 IorndyecKux maros
c omopoil Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUU, (PU3HMUECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amadyd B 1-2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmyibl, cBsI3bIBatONIME (PU3MUECKUE BEJIMYHMHBI: HA OCHOBE aHalIN3a YCIOBUS
3a/1a4M 3alKChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3MUECKUE BEIMYHHBI B
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dbopMyIbl U IPOBOAUTH PACUEThI, HAXOAUTDH CIPABOYHBIC JIAaHHBIC, HEOOXOIUMbIC
JUISL pelieHusl 3aJay, OICHUBATh PEATUCTUYHOCTh MOJYUYEHHOU (Qu3nueckon
BEJIUYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh TMPU TMOMOIIU
(GU3UYECKUX METOJOB; B OIKMCAHUM WCCJIEAOBAHUS BBIJIEIATh IMPOBEPIEMOE
npeanoyiokeHue (TUMoTe3y), pas3indaTh W HMHTEPIPETUPOBATH MOJTYUCHHBIN
pe3yibTaT, HaXOJUTh OIIMOKM B XOJ€ OIbITa, JeJaTh BBIBOALI IO €ro
pe3yibTaTam;

IIPOBOJIUTH OMBITHI IO HAOTIOJEHUIO (PU3NUECKUX SBICHUN U (PU3NUECKUX
CBOMCTB Tel: (opMynupoBaTh MPOBEPSiEMbIe TMPEANOJIOKEHUS, COOUpaTh
YCTAHOBKY W3 TMPEJUIOKEHHOr0 OOOpYJIOBaHMS, 3alUChIBATh XOJI OIbITA U
dbopMyITUpOBATH BHIBOJIBL;

BBITIOJIHSITh TPSMBIC W3MEPEHHUS PACCTOSHHS, BPEMEHHU, MACChl Tela,
00b€Ma, CUJIBI U TEMIIEPATyphbl C HMCIOJIH30BAHHEM aHAJOTOBBIX U HU(PPOBBIX
puOOPOB; 3aMUCHIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aJJaHHOW aOCOJIFOTHOM
MOTPENTHOCTH U3MEPECHUM;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOU (hU3UYECKOU BETUUUHBI OT
JPYTO¥ ¢ UCTIONBb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH TTYTHPABHOMEPHO
JBIDKYIIETOCS] Te€Jla OT BPEMEHU JIBUKEHUS TeJa; CUJIbl TPECHUSCKOJIBKEHUS OT
Beca Teia, KauecTBa OOpaOOTKM TMOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI
TPEHHsI OT IUIOIIAIMA CONPUKOCHOBEHHUS TEJ; CHJIbI YIPYTOCTH OT YIJIUHEHUS
NPYXUHBI, BBITAJKUBAIOLIEH CUJIBI OT 00BEMATIOTPYKEHHON YacTH Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTHOT IJIOTHOCTH TeJa, OT TIIyOUHBI, Ha
KOTOPYIO IOTPY>KEHO TEJ0; YCIOBUH MJIaBaHUs Tell, yCIOBUN paBHOBECHS pblyara
U OJIOKOB); y4acTBOBaTh BIUJJAHUPOBAHMM Y4€OHOTO HCCIENOBaHUSA, COOUPATh
YCTAaHOBKY U BBINOJHATh H3MEPEHUS, CleAyd NPeaioO)KeHHOMY IIJIaHy,
buKCcUpOBaTH PE3YJIHTATHI MOTYUYEHHON 3aBUCUMOCTH (U3MUECKHX BEIUYUH B
BUJIE TIPEUIOKEHHBIX TaOMUIl U rpadUKOB, AeNaTh BBIBOJBI IO pe3yibTaTam
UCCJIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE M3MEpPEHUs (U3UUECKUMX BEIUYMH (ILIOTHOCTH
BEILECTBA >KUIKOCTU W TBEPJAOTO TEJNa; CUJIAa TPEHUS CKOJILKECHUS; JIaBICHHUE
BO3/lyXa; BBITAJKHBAIOIIAs CUJa, JEHCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTb
TENO; KOIPGUIMEHT TIOJNE3HOTO MACHCTBUA TPOCTBIX MEXAHM3MOB), CIEIYS
OPEMJIOKEHHON MHCTPYKUMU: TIPU  BBINOJHEHHMH HU3MEPEHUU CcoOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIISITh 3HAUEHUE UCKOMOM BETMYUHBI;

coOm01aTh TIpaBUiIa TEXHUKU 0€30TIaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
00opyT0BaHUEM;

yKa3bplBaTh MPUHIMIBI JEUCTBUS MPUOOPOB M TEXHHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JTUHAMOMETP, COOOIIAOIINECS COCYAbl, OapOMEeTp, phlyar,
TIOJIBYDKHBIN M HETIOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh  NPUHIUIBI  JCHCTBUSA  M3YYEHHBIX  MPUOOPOBU
TEXHUYECKUX YCTPOICTB C OMOPOI HA UX ONMHUCAHUS (B TOM YKCIIE: TOAIIUITHUKH,
YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKUN MPECC, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMeTp), MCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3HMYECKUX
SIBJICHUN U HeoOXoAuMbIe (U3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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NPUBOIUTH TpUMepsl [/ HaxoauTh HHOOpPMAIMIO O MHpHMepax
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NUECKUX 3HAHUN B ITOBCEAHEBHOM )KU3HU JIJIS
oOecrieyeHus: 6€30MacHOCTH HpPH OOpalIEHWH C MPUOOpPaAaMU M TEXHUYECKUMH
YCTPOICTBAMHU, COXpPAaHEHHUS 30pOBbSA M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
IOBEJCHUS B OKPYIKAIOIIEN CPELE;

OCYIIECTBJISITh OTOOP MCTOYHMKOB HH(popmanuu B ceTu HHTepHeTB
COOTBETCTBHH C 33/IaHHBIM IOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCA3HAHUN
U NyTEM CPAaBHEHMS Pa3IMYHBIX UCTOYHUKOB BBIAEIATH MH(OPMAIMIO, KOTOpas
ABJIIETCS] MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMIOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy PU3NYECKOrO COJIepKaHMs, CIIPABOUYHbIE MaTepUaIIbl, PECYPChl CETH
WuTtepHer; BnajeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpPMAaIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpPMALMHU (PU3NYECKOTO COJIEPKAHUS, B TOM YHUCIIE
nyOJIMYHO JIeJaTh KpaTKHe COOOIICHHUS O Pe3yJibTaTaxX MPOEKTOB UM YYeOHBIX
UCCJIEIOBAaHUN; MPU 3TOM T'PAaMOTHO HCIOJIb30BAaTh H3YUYECHHBIH TOHSTUUHBIN
anmapar Kypca GU3HKH, COMPOBOXK/IaTh BHICTYIICHUE MTPE3EHTALIUECH

IpU BBIIOJIHEHUM Y4YEOHBIX MPOEKTOB U HCCIEAOBAHHMM paclpeAesiiarTh
0053aHHOCTH B TPYIINE B COOTBETCTBUU C MIOCTABJICHHBIMU 3a/1a4yaMu, CJIEIUTh 3a
BBIMIOJTHEHUEM IUJIaHA JIEWCTBUM, aJIeKBATHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
JESTENBHOCTDh TPYIIbI; BBICTPAaUBaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBUE,
YUUTHIBAsi MHEHHE OKPY>KAIOIIHX.

8 ki1acc
[IpenmetHble pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpa)kaTh
c(hOopMHUPOBAHHOCTh Y 0O0YUAIOMIUXC YMCHUM:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHble COCTOSHHS BEIIECTBA, KPHUCTAIUIMYECKUE U
amop(HBIE Tena, HACBHINIEHHBIM M HEHACHIIICHHBIM Map, BIAXKHOCTh BO3/AYXa;
TEMIIepaTypa, BHYTPEHHsSI DSHEPIHs, TEIUIOBOM JIBUTaTelb; dSJIEMEHTapHBIN
ANEKTPUYECKUI 3apsiji, 3JIEKTPUYECKOE TMOJ€, MPOBOJHUKU M JHU3JIEKTPUKH,
IIOCTOSIHHBIMN AJIEKTPUYECKHUN TOK, MATHUTHOE TOJIE;

pa3nuuaTh SBIEHHUS (TEIUIOBOE pacllUpeHHe/c:kaTue, Terlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMA4yMBaHUE, KaNWUIIPHBIE SIBJICHUSA, HCIApEeHHE,
KOHJACHCAlUs, I[UIABJIEHUE, KpHUCTAUIM3auMs  (OTBEpAEBAHME), KHUIICHHE,
TeIuIonepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3ITyUYEHHUE); IEKTPU3ALIMS TE,
B3aMMOJICCTBHE  3apsJI0B, JEHCTBUSA  DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBHE MArHUTOB, JEHCTBUE MAarHUTHOIO  IOJITHA
OPOBOAHUK C TOKOM, O3JIEGKTPOMarHUTHasT MHIYKLUS) [0 ONHMCAHUI0 HX
XApAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JAHHOE
¢dusnueckoe sSBICHNUE;

pacno3HaBaTh  NPOSIBIEHUE  M3YYEHHBIX  (PU3MYECKHX  SIBICHMM
B OKpYXalolleM MHUpE, B TOM 4HcIe (UIUUYECKUE SBICHUS B MIPHUPOAE:
MTOBEPXHOCTHOE HATSLDKEHUE M KalWUISPHBIE SIBJICHUS B NPHUPOJE, KPUCTAILIBI B
npupoze, uzrydenue ColiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
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o0Opa3oBaHME POCHI, TYMaHa, HHES, CHETa; dJEKTpUUECKUe BIeHUS B aTMochepe,
AIIEKTPUYECTBO KUBBIX OPTaHW3MOB; MarHUTHOE ToJie 3eMiTu, Apeiid MoI0CoB,
pPOJIb MAarHUTHOTO TOJIS AJIA KU3HU Ha 3emJie, MOJIIPHOE CHUSHUE; MPU 3TOM
MEPEeBOAUTh MPAKTHUYECKYIO 3alady B Y4YeOHYIO, BBLACNATH CYIIECTBEHHBIC
CBOICTBa/NIPpU3HAKN (PU3HUECKUX SBJICHUI;

OTKCHIBATh M3yYCHHBIC CBOIMCTBA Tel M (PU3UYECKHUE SBICHUS, UCTIOIB3YsI
¢usnueckre BEIWYUHBI (TEMIlepaTypa, BHYTPCHHSII DHEPIrHus, KOJIUYECTBO
TETUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa IJIaBICHHS,
yIenbHasl TeIoTa MapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOpaHHs TOIUIHBA,
KOO(QUIIMEHT TOJNE3HOTO JEWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAs
BIOKHOCTh BO3AYyXa, OJIEKTPUYECKH 3apsja, CHlIa TOKa, OJJIEKTPUYIECKOE
HanpsDKEHNE, COMMPOTUBIICHHIE MPOBOIHUKA, YACTBHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH DJEKTPUUECKOTO TOKA); NPHU OMUCAHUHM TPABHIBHO
TPAaKTOBaTh (PU3UYECKHI CMBICT HCIIOJIB3YEeMbIX BEIUYHH, OOO3HAYCHUS W
SAVHUIIBI (PU3MUCCKUX BEIMYMH, HAXOJHUTh (DOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(U3HYECKYI0 BEIIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TPaUKH U3YUCHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BEITUYHH;

XapaKTepH30BaTh CBOWCTBA Tell, (PU3WUYECKHE SIBICHHUS W IPOIECCHI,
UCTIONB3ysl OCHOBHBIE TIOJIOKEHUS  MOJICKYJSIPHO-KWHETHYECKOH  TEOpHUH
CTPOCHHS BEIIECTBA, PUHITUI CYTIEPIIO3UITUH TTOJIeH (Ha Ka4eCTBEHHOM ypPOBHE),
3aKOH COXpaHEeHUus 3apaja, 3akoH OMa Juis yuacTka 1enu, 3akoH [xoymns—Jlenna,
3aKOH COXpPaHEHUs YHEPTUU; MPU YTOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
U 3aIMChIBATh €0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATh (U3MUECKHE MPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa: BBISBISTH
IPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHHE U3 1-2 JOornYecKux maros
c omopoil Ha 1-2 HM3yYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUU, (PU3UICCKUX
3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pemiatb pacuéTHble 3amadyd B 2—3 JCUCTBUS, HCIONB3YS 3aKOHBI U
dbopMyIbl, cBS3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAIHM3a YCIOBHUS
3a/lauyd 3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISATh HEAOCTATOK JAHHBIX IS
pelIeHus 3a1a9u, BELIOUPATh 3aKOHBI U OPMYITbI, HEOOXOIUMBIE NIJIsl €€ PEIICHMS,
NPOBOANTh pacu€Thl M CPAaBHUBATH TOJYYEHHOE 3HAUYeHHE (PU3ndecKon
BEJIMYUHBI C U3BECTHBIMU JaHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pEIIUTh MPU TMOMOIIU
¢u3nUecKuX METONIOB; WCIOJB3ysS OMHCAaHUE HWCCIEAOBAHUS, BBIJCIITH
IpOBEPsIEMOE TIPEANOI0KEHNE, OIICHUBATH MPAaBUIBHOCTD MOPSAKA MTPOBEICHUS
WCCJICIOBAHUSA, JICJIaTh BBIBOIHI,

IPOBOJUTH OTBITHI 110 HAOTIOACHUIO PU3NUECKUX SIBJICHUN UITU(DU3UICCKUX
CBOMCTB TeNn (KamWUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JIaBICHHUS BO3JyXa OT €r0
o0BéMa, TeMIeparypel; CKOPOCTH TIpOIlecca OCTHIBAHMS/HATPEBAHUS TPHU
M3JIy4YEHUU OT IBE€Ta W3Ty4aroulel/OorIomaneil MOBEPXHOCTH; CKOPOCTh
UCTIapeHUs] BOABI OT TEMIEPaTyphl XUAKOCTH U IUIOMAAn €€ TMOBEPXHOCTH;
AIIEKTPU3AIUS TEJI U B3aMMOJICHCTBHE MICKTPUUECKHUX 3apsI0B; B3aUMOJICHCTBIE
MMOCTOSTHHBIX MAarHUTOB,
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BU3YyaJIU3allisl MATHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB; JEUCTBUSIMArHUTHOTO
MoJisi Ha TMPOBOAHUK C TOKOM, CBOMCTBA DJJICKTPOMAarHuTa, CBOWCTBa
ANEKTPOJABUTATENS]  TMOCTOSHHOTO  TOKa):  (OpMYJIUpPOBaTH  MPOBEPSEMbIC
MPEIOJIOKEHUS, COOUpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO O0OPYIOBaHMUS;
OMUCHIBAThH XOJ ONbITa U (P OPMYIUPOBATH BHIBOJIBL;

BBITIOJIHSITh ~ MPSAMBIE  U3MEPEHUST  TeMIepaTypbl,  OTHOCUTEIbHOMU
BJIQXKHOCTHU BO3/lyXa, CHJIbI TOKA, HAIMPSIKEHUS C UCIOIh30BaHUEM aHAJIOTOBBIX
npuObOpOB U JATYUKOB (PUBMUECKUX BEIMYMH, CpaBHUBATh pE3yJbTaThl
U3MEPEHUN ¢ y4€TOM 3a1aHHOM aOCOMIOTHOM MOTPEITHOCTH;

IPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTU OJTHOU (PU3UYECKOU BETUUUHBI OT
JIPYro¥l ¢ KCTOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOJIHMKA OT €ro JJIMHBI, IUIOMIAJN TOMEPEUYHOr0 CEUYCHHUS U YIAEIbHOTO
COTNPOTHBJICHUS BEIIECTBA MPOBOIHUKA; CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK,
OT HampsKEHWsS Ha TMPOBOJHUKE; HCCIEIOBAHUE TOCJIENIOBATEIILHOTO U
napajuieIbHOrO0  COCIMHEHUH TPOBOJHUKOB): IUIAHMPOBATh HUCCIEIOBAHUE,
coOMpaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIEAYys MPEAJIOKEHHOMY IIaHYy,
(bUKCUPOBATH PE3yJbTATHI MOJYYCHHON 3aBUCIMOCTH B BU/JIE TaOJIUIl U rpadHKOB,
JienaTh BBIBOBI 110 PE3yJIbTaTaM MCCIIe0BaHNUS,

POBOJIUTh KOCBEHHBIE M3MEPECHUS (PU3MUECKUX BeMWUYuH (yAeibHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJAHUKA, paboTa W MOIIHOCTH
ANEKTPUUYECKOTO TOKa): IJIAHUPOBATH U3MEPEHUS, coOupaThb
AKCHEPUMEHTAIBHYI0 YCTAHOBKY, CJEAYys TMPEIJIOKEHHOM WHCTPYKIHUH, U
BBIYHCJISITh 3HAUEHUE BEJTUYUHBI;

coOI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI  JIEHCTBUS  M3YYEHHBIX  MPUOOPOBU
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONUCaHHS (B TOM YHCIE: CHCTEMA
OTOIUICHHSI JIOMOB, THUTPOMETp, MapoBasi TypOWHA, aMIEpMETp, BOJIBTMETP,
CUETUYMK  DJIGKTPUYECKOW  DHEPrUHU,  DJICKTPOOCBETUTEIBHBIE  MPHUOOPHI,
HarpeBaTeIbHbIC AIIEKTPOIPUOOPHI (mpumephl), AIEKTPUYECKHUE
IPEAOXPAHUTENN; DIEKTPOMATHUT, AJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONIb3YsS 3HAHMS O CBOWCTBaX (PU3MYECKHX SBICHUH H HE0OXOIUMBbIE
dusnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M HM3MEPUTEIIbHbIC
npuOOphl MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (GKUIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JBHUraTtelb BHYTPEHHETO CropaHus,
ANEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKHX Iened ¢
MOCJIEIOBATENIbHBIM M TapalieIbHbIM COCIMHEHUEM SJIEMEHTOB, pa3jinyasi
yCIIOBHBIE 0003HAYECHUS JIEMEHTOB DJICKTPUICCKUX TICTICH;

IPUBOIUTH MPUMEPHI/HAXOAUTH HHPOPMAITHUIO O TIPUMEPAX MPAKTHIESCKOTO
MCTIOJIb30BaHMs (PU3NYECKUX 3HAHUW B TIOBCETHEBHOMW KM3HU I 00eCTIeueHus
0€30MacHOCTU MpU OOpalleHuu ¢ MpudopaMu U TEXHUUYECKUMU yCTPOMCTBAMHU,
COXpaHEHHMsI 370pOBbsi U COOJIIOJCHUST HOPM HKOJOTUYECKOTO IOBEACHUSI B
OKPY’KAIOIIEH Cpeae;

OCYLIECTBIIITh MOUCK HHPOpMAUU (U3UYECKOTO COAEpKaHUSI B CETU
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WNHuTepHeT, Ha OCHOBE UMEIOLIMXCS 3HAHUM U IyTEM CpaBHEHUS TOMOJIHUTEIbHBIX
MCTOYHUKOB BBIAEISATh MH(POPMALUIO, KOTOpask SBISETCS MPOTUBOPEUYMBON HIIU
MOKET OBbITh HETOCTOBEPHOM;

MCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy PU3NYECKOrO COJEepKaHMs, CIIPABOYHbIE MaTEPUaJIbl, PECYPChI CETH
WuTtepHer; BnajgeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpPATKUE YCTHBIE COOOIICHMS,
0000111ast "HGOPMAIUIO U3 HECKOJIIBKUX UCTOYHUKOB (PU3MUYECKOTO COJIEpKaHus,
B TOM 4Yucie NYyOJIMYHO TMPEACTaBIATh pPe3yibTaThl MPOEKTHOM  WIIU
UCCIIeIOBATENbCKON  JEATEIBbHOCTH; TPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
U3yYEeHHBIH MOHATUMHBIN annapar Kypca (U3UKH, COPOBOXKAATH BHICTYIUICHHUE
IIPE3CHTALNEN;

OpU BBIMOJTHEHUU YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUN (HU3UUECKUX
IPOLIECCOB  paclpeeNisiTh OO0sS3aHHOCTHM B TPYINIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3a/layaMU, CJEJAWTh 3a BBINIOJHEHUWEM IUJlaHA JCHCTBUU U
KOPPEKTHPOBATH €T0, aJIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJl B I€ITEILHOCTh
IpyNIbl;  BBICTpAaUBATh ~KOMMYHHMKAaTHBHOE  B3aUMOJIEUCTBHE,  TMPOSBISsA
TOTOBHOCTH pa3peuiaTh KOHMIUKTHI.

9 knacc
[IpenmetHble pe3ynbTaThl Ha 0a30BOM ypOBHE JIODKHBI OTpa)kaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIOIINXCS YMEHUIA:

UCIIOJIb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepualbHas TOYKa,
TPACKTOpHUSA, OTHOCUTEIBHOCTh MEXAaHWYECKOTO JABWXKEHUS, Jedopmarus
(ynpyrasi, mjacTH4eckasi), TpeHHe, IEHTPOCTPEMUTEIbHOE  YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH; LEHTP THKECTH; aOCOIIOTHO TBEPAOE TENO, LEHTP
TSKECTH TBEPAOTO TEJa, PABHOBECHE; MEXaHUYECKUE KOJIEOAHUSI M BOJIHBI, 3BYK,
uH(ppa3ByK u yIbTPa3BYK; DIIEKTPOMArHUTHBIC BOJIHBI, IKasa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPHI
UCIIyCKaHUsl M TOTJIONIeHUs; aib(pa-, OeTra- W raMMa-u3IydeHHs, H30TOIIBI,
AJlepHasl SHEPreTUKa;

pasznuyarh SIBICHMS (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJMHEWHOE
IBU)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE JBUKEHHE, CBOOOIHOE MaJeHHE
TEJ, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
IBWDKEHUE, KoJie0aTeNbHOE JBIDKEHHE (3aTyXamollhue U  BBIHYXKJICHHBIC
KoJie0aHMs), pE30HAHC, BOJTHOBOE JABM)KEHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEITHOE
pacupoCTpaHeHUe, OTPAKEHHE M IPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETAa, pa3JI0O)KEHHE O€JIoro CBeTa B CIEKTP U  CIOXKEHUE
CHEKTPAJIbHBIX LBETOB, JHCIEPCUS CBETA, €CTECTBEHHAs pPaJIHOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOrO0 CHEKTpa M3JIY4YEHHs) 10 ONMCAHUI HX
XApAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JAHHOE
bu3nYecKoe SBICHUE;

pacno3HaBaTh  NPOSIBJIEHUE  M3YYEHHBIX  (PU3MYECKHX  SIBICHMM
B OKPY’KAIOLEM MUpPE (B TOM 4YUCiIE (PU3HYECKHE SIBICHHS B PUPOJE: MPUITUBbI
U OTJIMBBI, JBWKeHUE Tu1aHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE JBUKEHUE
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KUBBIX OpPraHU3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH, 3EMJICTPSCCHHE,
celicMUYeCKre BOJIHBI, ITyHAMH, 3X0, [IBETA TN, ONTHYECKHE SBICHUS B TIPUPOJIC,
OMoJOTHYECKOEe JEHCTBHUE BUAMMOTO, YIBTPA(PUOIECTOBOTO M PEHTTCHOBCKOTO
U3JIyYEHUH; €CTECTBEHHbIH  paJMOAKTHBHBIA  (OH, KOCMHUYECKHE JIy4H,
PaaMOaKTHBHOE U3IyYCHHE TPUPOIHBIX MHHEPAJIOB; ACHCTBUE PaIMOAKTUBHBIX
U3JTyYEeHUI Ha OpPTraHU3M YeJI0OBEKA), IPH TOM ITEPEBOAUTH MPAKTUUYECKYIO 33729y
B Y4eOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3NUCCKHUX SBICHUI;

OIMCHIBATh M3YyYEHHBIC CBOMCTBA TEN M (U3MUCCKHE SBJICHUS, UCIOJB3YsI
¢usnueckre BETWYUHBI (CpEIHSs W MTHOBEHHas CKOpPOCTh Teja IpHu
HEPaBHOMEPHOM JIBH)KCHHH, YCKOPECHHE, TIEPEMEIICHHE, ITyTh, YTIIIOBas CKOPOCTh,
CHUJIa TPEHHMsI, CHJla YIPYTOCTH, CHIIA TSDKECTH, YCKOPEHHE CBOOOIHOTO A eHUS,
BEC TeJIa, UMITYJIBC Tejla, UMIYJbC CHIJIBI, MEXaHHUYECKas paboTa MU MOIIHOCTb,
NOTCHIIMAJIbHASL JHEPrus Teja, IMOJAHATOTO HaJ IOBEPXHOCTHIO 3EMIIH,
NMOTCHIIMATIbHAS DHEPTUs C)KATOW TPYKUHBI, KHHETUYECKAs DHEPTUs, TOJHAs
MEXaHHYeCKasi JHEPTHsl, TICPUOJ] M YaCTOTa KOJICOAHHM, JYTMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeNIb MPEIIOMJICHUS CPEIIbl); TIPH
ONMHMCAHHWH TTPABUIILHO TPAKTOBATh (PU3NUECKHI CMBICIT UCIIOJIB3YEMbIX BEJIIMYMH,
0003HAaUeHUsT W EOUHUILI (U3UYCCKUX BEJIWYMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIHNE JIAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMU BEJIMUMHAMHM, CTPOUTD
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YA 3aKOH COXPAaHEHHUS SHEPIUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, IPUHITUTT
CYNEpIO3ULIMA CWUJI, TIPUHIMI OTHOCUTeNbHOCTH ["anunes, 3axonsl HproTOHa,
3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TIPEJIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHUS 3apsI0OBOIO M MacCOBOI'O YKCEI MPHU SAEPHBIX PEAKIHUAX; MPU 3TOM
JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €T0 MAaTeMAaTHUYECKOE
BBIPA)KEHUE;

OOBSACHATh (U3MUECKHE MPOILECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBISBISATH
IPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHUE U3 2—3 JIOTUYECKUX I1arOB
C omopoil Ha 2—-3 W3YYCHHBIX CBOWCTBA (DU3UYECKUX SIBICHUU, (PUMUECKHUX
3aKOHOB WUJIU 3aKOHOMEPHOCTEH;

pemiath pacu€THblE 3ajaud  (OMHMpalIuecss Ha cucreMy w3 2-3
YPaBHEHHI), HUCIOJB3Ysl 3aKOHBI W (OpMyIbl, CBs3bpIBaOIMKE (PU3ndecKue
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3aJa4M 3aIlKCHIBATh KPATKOE YCJIOBHE,
BBISIBJISITh HEJIOCTAIONINE WM W30BITOYHBIE JaHHBIC, BHIOWpPATh 3aKOHBI U
dbopMynbl, HEOOXOAMMBIC I pEIICHUs, MPOBOJUTH PACUYEThl W OIICHHUBATH
PEATHCTUYHOCTH TIOTYYCHHOTO 3HAUYCHUS (PU3NUECKON BEITMIHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pENIUTh TMPH TOMOIIU
¢u3nUecKnX METOJIOB; WCIONB3ysd OIHUCAHWUE WCCICIOBAHUS, BBIICATH
IpoBepsieMOe TIPEANOI0KEHNE, OIICHUBATh MPABUIBHOCTD MOPSAKA MMPOBEICHUS
WCCJICIOBAHUS, JIENaTh BBIBO/IBI, HHTEPIIPETUPOBATH PE3YJIBTATHl HAOIIOCHUN U
OTIBITOB;

MPOBOJUTH OMBITBHI MO HAOMIOMEHWI0 (U3MYECKUX SBICHUA WU
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(¢u3nuecknux CBOWCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HplOTOHaA, 3akoHa
COXpaHEHUS YHEPTUU; 3aBUCUMOCTH MEPHOIa KOJIeOaHUH IPYKUHHOTO MasTHUKA
OT MacChl TPy3a H KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY IBI MaJIbIX
KoJie0aHuil; MPSIMOJIMHEHHOE pacIpoCTpaHEHHE CBETA, Pa3liokeHne Oeoro cBeTa
B CIIEKTp; M3y4YCHHE CBOWCTB HW300pa)kKeHHs] B TUIOCKOM 3€pKaje U CBOHCTB
n300pakeHus: TpeaMeTa B coOuparomnied JMH3e; HAOMIOJCHUE CIUIONIHBIX H
JTWHEWYATHIX CHEKTPOB HM3IYUYCHHs): CAaMOCTOSITETbHO COOMPATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa 000PYAOBAHMS; ONMMCHIBATH X0 OIBITA U €T0 PE3YNIbTATHI,
bopMynTUpOBaTH BHIBOJIBL;

NIPOBOAUTE MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX H3MEPEHHUH, ONpemesss
CpeaHee 3HAYCHHE N3MEPSEeMON BeTMIUHBI ((POKYCHOE pacCTOSTHHE COOMparomeit
JIMH3BI); 000CHOBBIBAThH BBIOOP CIIOCOOA U3MEPEHHUS/U3MEPUTEITHLHOTO MTPHUO0pa;

NPOBOJAUTL  HCCICOBAaHUE  3aBHCHMOCTCH  (PU3MYECKHX  BEIMYMHC
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPCHHUH (3aBUCUMOCTH TYTH OT BPEMCHH IpHU
PaBHOYCKOPEHHOM IBWKCHHHM 0€3 HadallbHOM CKOPOCTH; Iepuoja KojeOaHuid
MaTEMaTUYECKOTO MasATHHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH YTJia OTPaKCHUS
CBETa OT YIJIa TMaJICHUsl W yIJia TPEJIOMIICHHS OT yIJia TMaJieHus1): MJIaHUpOBaTh
MCCIIEJIOBaHNE, CAMOCTOSITEIIEHO COOMPATh YCTAHOBKY, (PHKCHUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIWYUH B BUIC TaOIWIl U TpaduKOB,
JIeNIaTh BBIBOBI IO PE3YJIbTaTaM MCCIICOBAHHS,

POBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MUECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Teja IMPU PAaBHOYCKOPEHHOM JBHXKEHUHU, YCKOpPEHHUE
CBOOOJTHOTO MaIeHMs], )KECTKOCTD MPYKUHBI, KOO OUIIMEHT TPEHUS CKOIBKEHUS,
MexaHuueckass paboTa W MOIIHOCTb, YacTOTa U TMepuoja  KoseOaHui
MaTEMaTUYECKOTO W TMPY>KUHHOTO MAasTHHKOB, ONTHYECKas Cuiia coOuparomiei
JWH3bI,  PAAMOAKTHBHBIM  (POH): TIIAaHMpPOBATH  M3MEpPEHUs;  coOupaTh
OKCIIEPUMEHTATBHYI0 ~ YCTAHOBKY W BBINOJHATH  M3MEPEHUsA,  CIeAys
MPEJI0KEHHON UHCTPYKIIUU; BBIYUCIIATH 3HAUCHUE BEIMYMHBI M aHATTM3UPOBATH
MIOJTYYE€HHBIE PE3yAbTaThl C YUYETOM 3aJaHHON MOTPEITHOCTH N3MEPEHUN;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30TaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pyT0BaHUEM;

pa3nu4aTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepHalibHas TOYKa, a0COIOTHO TBEPIOE TENIO, TOUCYHBIM NCTOYHUK CBETA,JTyd,
TOHKAsl JIMH3a, TUTAHETapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SIIPa;

XapaKTepu30BaTh MPUHIUIBI  JEHCTBUA  W3YYCHHBIX  IPUOOPOBU
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCAHUS (B TOM YHUCIE: CHUIOMETP,
JATYUKH TTOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUSI, PAKETA, 9X0JI0T, OYKH, TIEPUCKOII,
doToamnmapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), wucnonb3dys 3HaHUS O CBOMCTBaX (U3MYECKHX SBICHHU U
HeoOX0IMMBbIe (U3HUECKHE 3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, WU3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOILECCOB MPHU
pelieHn y4eOHO-TIPAaKTUYECKUX 3a/1ad; ONTHYECKUE CXEMBI JJIS MOCTPOSHUS
M300paXKeHU B TUIOCKOM 3€pKaJie U cOOMparollen JINH3E;
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MPUBOUTH MPUMEPHI/HAXOIUTh UH(POPMAIIUIO O TTPUMEPAX MPAKTUIECKOTO
HCIOIb30BaHusl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM KU3HU JJIsI 0OECIeUeHUs
06e3omacHOCTU Mpu oOpalieHUuH ¢ NpudopamMu M TEXHUYECKUMH yCTPONCTBAMU,
COXpAaHEHHUsSI 3J0pOBbS M COOJIOJEHUS HOPM 3KOJOTMYECKOIO TMOBEACHHS B
OKPYKAIOIIEU CPEAE;

OCYIIECTBJISITh TMOUCK HHPOpMaLUHU (PUINYECKOTO COJEpKAHUS B CETH
NuTtepHeTr, camocTOATENIbHO (POPMYIUPYS MOUCKOBBIM 3ampoc, HAXOAUTh MYTH
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOU HH(POPMALIMK HA OCHOBE UMEIOIIMXCS
3HaHUU U JOTMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIB30BaTh TMPHU BBIMOJHEHUH YY€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy PU3NYECKOrO COJIepKaHMs, CIIPABOUYHbIE MaTepUaIIbl, PECYPChl CETH
WNutepHer; Brnamerh mpuéMaMu KOHCHEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(}OpMaINK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJCPKAHUs, ITyOIUIHO
NPEJICTABISATh PE3YJIbTAThl MPOEKTHON WJIM HMCCIEIOBATENIbCKON NEeATEeIbHOCTH;
IIPU TOM TPAMOTHO MCIIOJIb30BATh U3yUCHHBIN MOHATUMHBINA armmapaTu3y4acMoro
paszmena (U3MKA M COMPOBOXKIATh BBICTYIUIGHHE MPE3EHTAIMENC y4EToOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.

10 kaace

[IpenmetHble pe3ynbTaThl Ha ©0a30BOM YpOBHE JOJKHBI —OTpa)aTh
c(hOpPMHPOBAHHOCTH Y 00YJAIOIINXCS YMEHUIA:

IPOBOAUTH HCCJIEAOBAHME 3aBUCHUMOCTEM  (U3MUECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHH (3aBUCUMOCTh IYyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JBIKEHUU O€3 HadyallbHOM CKOpOCTH; Mepuoia KosieOaHuit
MaTEMaTUYECKOT0 MasTHUKA OT JJIMHBl HUTH; yIjla OTPaKEHHS CBETa OT yria
najieHus, yriia IpeJOMJICHHs OT yIJia MaJeHUsl CBETOBOTO JIyda): CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY, (UKCUPOBATh pE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTHU
(bu3nuecKuX BEIMYHUH B BUJE TaOIUI] U TPpa(UKOB, JIEIaTh BEIBOABI IO pe3yibTaTaM
uccienoBaHusa (MpU HAJIWYUKM BO3MOXKHOCTA WIIM TPOBOAUTH BHUPTyalbHBIC
nabopaTopHbIe paboThI);

IPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEIMUUH (CPETHASICKOPOCTh
U YCKOpPEHHME Tejla NPHU PAaBHOYCKOPEHHOM JBHKEHUHM, YCKOPEHHE CBOOOIHOTO
MaJIeHUs, )KECTKOCTh MPYKUHBI, KOO PHUITMEHT TPEHUS CKOJIBKEHUS, MEXaHUYECKas
paboTa W MOIIHOCTh, YacTOTa W TMEPUOJA KOJIEOAHWH MAaTeMaTHYeCKOro |
MPY)KUHHOTO  MAasiTHUKOB, (OKYCHOE€  pAacCTOSTHUE COOMpAromie  JMH3HI,
pPaauOaKTUBHBIN (OH): IJIAHUPOBATH U3MEPEHUSI; COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIE€ysl IPEAJIOKEHHON HHCTPYKIUH; BRIYUCIATH3HAYEHUE BEIMYMHBI U
aHAJM3UPOBATH IMOJYYEHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOW MOrPEIIHOCTH
u3MepeHud (Ipu HaJIMYUM BO3MOXKHOCTH WJIM TNPOBOAUTH BUPTYaJIbHbBIC
nabopatopHbie padoThI);

cobnoaTh mpaBWia Oe30mMacHOro TpyAa Ipu padore ¢ 1abopaTOpHBIM
o0opynoBaHueM (MpU HAJIWYAKU BO3MOXHOCTU WM TMPOBOJUTH BUPTYaJIbHBIC
nabopaTtopHbie padOThI);
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pa3iuyaTh OCHOBHBIC TMPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJEIICH:
MarepualibHas TOYKa, a0COJIIOTHO TBEpJOE€ TENO, IUIAHETapHash MOJeNb aToMma,
HYKJIOHHAsl MOJI€JIb aTOMHOTO SI7Ipa;

XapaKTEePU30BaTh MPUHIUIIBI ICHUCTBUS U3YUEHHBIX TPUOOPOB UTEXHUUYECKUX
YCTPOUCTB C OMOPOM HA HUX ONUcaHus (B TOM YHCIE CIOUAOMETD, JIaTYUKU
MOJIOXKEHUSI, PACCTOSIHUS U YCKOPEHHUs, PaKeThl, 3XOJIOT, OYKH, TEPUCKOII,
dboToanmnapar, BOJOKOHHAsI ONTHKA, CIEKTPOCKOI, JT03UMETp, kKamepa BuibcoHa),
WCIIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3NUYECKUX SIBICHUN U HEOOX0UMbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKU H3YUYEHHBIX TEXHUUYECKUX
YCTPOUCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTHMUYECKUX TMPOILIECCOB MpHU
peleHnd y4eOHO-TIPAaKTUYECKUX 3ajlad; ONTHUYECKHE CXEeMbl ISl TOCTPOCHUS
n300pakeHUH B MIIOCKOM 3epKajie U coOuparomen JTuH3e;

MPUBOAUTH MIPUMEPHI TPAKTUYECKOTO UCTOJIb30BaHUS (PU3NYECKUX 3HAHUM B
MOBCETHEBHOW JKM3HM JJIg oOOecreueHus: 0e30MacHOCTH Tpu OOpalieHuu ¢
npubOpaMu U TEXHUUECKUMHU YCTPOUCTBAMHU, COXPAHEHHUSI 3JI0POBbSI M COOJIFOACHUS
HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIIATh TMOUCK HHPOpMAIUU (U3UYECKOTO COACPKAHUS B CETH
HNutepHer, camocTosiTeTbHO (OPMYJIUPYST TOUCKOBBIM 3ampoc; HaXOAUTh MYTH
OTpeieSIeHUs] TOCTOBEPHOCTH TMOJYYCHHOM MH(POpPMAIIUU HAa OCHOBE MMEIOIIUXCS
3HaHUM U3 Kypca PU3UKH U JOTIOTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
TUTepaTypy (pU3MYecKoro coaepxaHusi, CIPaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer; BiajeTh NpUeMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
UH(GOpPMAIIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIC COOOIIEeHMs, 00001Ias
UHGOPMAIINIO M3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HMCIOJB30BATh M3yYEHHBIN
NOHATUHHBIN amnmapaT Kypca (GU3UKH, COMPOBOXKIAThH BRICTYIICHUE TTPE3CHTAIIUEH
COOCTBEHHOTO COOOIIICHUS, YIUTHIBAsI OCOOCHHOCTH ayJUTOPHH CBEPCTHUKOB,;

IPU BBITIOJIHEHUH WCCIEAOBAHUM (DU3UYECKUX MPOIECCOB CAMOCTOSITEIHHO
IUIAHUPOBATh COBMECTHYIO JAESATEIbHOCTh B TPYIMIE, CIEAUTH 32 BBIIOJIHEHUEM
IJIaHa ICMCTBUH U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA/I
B JICSITENIBHOCTh TPYIIbI; BBICTpaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE,
YUYUTHIBAsi MHEHUE OKPYKAIOLIUX.
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TEMATHYECKOE ININTAHUPOBAHHUE

7 kJaacc (68 4)
TemaTuuecknii 610k, | OcHOBHOe cojepikanue OcHoBHBIE BH/BI 1eSITEIbHOCTH y4alIuXxcsi (Ha ypoBHe y4eOHbIX L[eﬁcTBm?i)l
TEeMa
Paznen 1. ®u3nka u €€ poJib B MO3HAHUM OKpY:Kawouero mupa (6 1)
duznka — Hayka o | Pusuka — Hayka o (BpisABIeHUE paznnuuil Mexay PU3NYECKUMHU U XUMMHYeCcKUMU npespamieHusiMu (MC —
npupoae IPUPOJIE. SIBneHus (XuMwus).
(2 9) npupoabl. Puzndeckue [PacnozHaBanue u kiacCupUKANMA PUZNUECKUX SIBJICHUN: MEXaHUYECKUX, TETJIOBBIX,
SIBJICHUS: SJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHU4YECKHUE, HaGmtonenue u onvcanue pu3nyecKux sABJICHUN
TEIJIOBBIE,
SJIEKTPUYECKUE,
MarHuTHbIE€, CBETOBBIE,
3BYKOBBIC
dusnyeckune duznueckue Onpenenenue 1eHbI JEJICHUs LIKaabl U3MEpUTENIbHOro npubdopa. M3mMepenue JTUHEHHBIX
BeJTUYNHBI Bean4uHbl. MI3MepeHue [pasMepoB Tel U MPOMEXYTKOB BPEMEHH C YYETOM IOIPEITHOCTEN.
(29) ¢dbuznueckux BenuyuH. M3mepenue 00bEMa KUJIKOCTU U TBEPAOIO TeNa.
duznyeckue npubopsl. [M3MepeHue TeMmmneparypbl MOpH I[OMOIIM KUIKOCTHOIO TepMOMETpa M JaTdyuka
[IorpemHocTs TeMIIEpaTyphbl.
M3MEPECHUN. BrlnosiHEeHUe TBOpPYECKUX 3aJlaHUM IO IOMCKY CIIOCOOOB HW3MEpPEHHUs] HEKOTOPBIX
MesxayHapoaHas (pu3nUecCKUX XapaKTEpUCTHUK, HAIPUMEP pa3MEPOB MAIbIX OOBEKTOB (BOJIOC, IIPOBOJIOKA),
CUCTEMA EIUHUI] YIQJIEHHBIX OOBEKTOB, OOJBIIMX PAcCTOSAHUM, MajblX HPOMEXYTKOB BpPEMEHHU.
OO6cyxJIeHue npeiiaraéMbIX crioco00B

! TIpu paspaboTke paGoueii mporpaMMbl B TeMaTHUYECKOM ILIAHUPOBAHUM JOJKHBI ObITH YUTEHBI BOSMOKHOCTH HCIIOIb30BAHMS DIIEKTPOHHBIX
(mupoBbIX) 00pa3oBaTENBHBIX PECYPCOB, SBISIOMIMNXCS YU4€OHO-METOJIMYECKUMU MaTepHaiaMu (MyJIbTHUMEIUNHHBIE MPOTPaMMBbI, SJIEKTPOHHBIE
Y4EeOHUKHU U 33JaYHUKH, DJIEKTPOHHbIE OMOINOTEKH, BUPTyalbHbIE JJaOOpaTOPUH, UTPOBBIE TPOTPAMMBI, KOJUIEKIIUH HU(GPOBBIX 00pa30BaTEIbHBIX
pecypcoB), peanu3yromux auaakrudeckue Bo3moxkHocTu UKT, comepkanre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUM.

32



EctecTBeHHO- Kak ¢usuka u npyrue |BuIABHKEHUE TUNOTE3, OOBSICHIIOIINX MPOCTHIC SIBJICHUS, HAIIPUMED:
HAYYHbIH METOJ] [SCTSCTBEHHBIC  HAyKH | — [I0YEMY OCTAHABJIIMBAETCS JBHXKYIIEECS IO TOPU30HTAIBHOMN IOBEPXHOCTH TEJIO;
MO3HAHUS M3y4aroT MPUPOY. | — MOYEMY B KAPKYIO IOI'OJly B CBETJIION OJI€XK /1€ NIPOXJIaHEN, YeM B TEMHOM.
(2 u) EcrecTBeHHO-Hay4HbIl |[IpeiioxkeHrne crnocoOOB MPOBEPKU THITOTES.
METO/1 no3Hanus: [[IpoBeneHne uccienoBaHus MO MPOBEPKE KAKOW-TMOO TMIOTE3bl, HAIIPUMEP: JATbHOCTh
HaOII0/IEHUE, MoJIETa MAapUKa, MyIIEHHOT'O TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BBICOTA ITyCKA.
MOCTaHOB- kKa Hay4dHOTO [[locTpoeHue nmpoctermmx Monened Gpu3ndeckux siBIeHHUH (B BUIE PUCYHKOB HJIM CXEM),
BOIIPOCA, BBIJABIDKCHHUE [HAIIPUMED IMaJIeHUE MPEIMETa; NPsIMOJIMHEHOE pacIpOCTpaHEHHUE CBETa
TUIIOTE3, DJKCIEPHUMEHT
[0 MPOBEPKE THUIIOTE3,
00BsICHEHHE
HaOJIF0IaeEMOTO
SIBJICHUSI. Onucanue
(uznuecKkux SABJIEHUN C
IIOMOIIILIO MOJIEJIEN
Paznen 2. IlepBoHavajibHble CBeleHHs 0 cTpoeHnu BemecTa (5 )
CTtpoenne ATOMBI U MOJIEKYJbI, MXHaOroaeHne 1 HHTepIpeTanys OnbITOB, CBUACTEIbCTBYIOMIMX 00 aTOMHO-MOJIEKYJISIPHOM
BelllecTBA pa3- wmepbl.  ONbITHLICTPOSHUM BEIIECTBA: OMNBITHl C PACTBOPEHUEM PA3JIMUHBIX BEIIECTB B BOJE.
(1) TOKa3bIBAIOIINE O1ieHKka pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHuEM ¢oTorpaduil, mOIydeHHBIX Ha
TUCKPETHOE CTPOEHHEATOMHOM CHJIOBOM MHKpockore (ACM). OnpeneneHue pa3MepoB MaJIbIX Tell
BEIIIECTBA
/[Bu:KkeHMnE JBro>KEeHHE yactull |HaOmroaenvue u o0bsicHeHHEe OpOyHOBCKOTO NBMKEHUS U sIBJICHUS AUDPy3UH.
U B3auMojeiicTBHe |[BEIIECTBA. Casasp [[IpoBenenue v 0ObsICHEHHE OIBITOB 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHUS ra30B.
YacTHIl BellecTBa CKOpPOCTH aBkenus ([IpoBenenne u OOBSICHEHHE OMBITOB MO OOHAPYKEHUIO CHJI MOJIEKYJISIPHOTO MPHUTSHKEHUS U
(29) YACTHULL C |OTTAJIKUBaHUS
TEeMIIEpaTypou.
bpoyHOBCKOE ABUKEHUE.
[unddy3us.

BzanMmoaenicTBre 4acTUI
BEIIECTBA: NPUTSHKECHUE
1 OTTAJIKUBAHUE
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ArperaTHbie
COCTOSIHUS
BelllecTBa

(29)

ArperaTtHble COCTOSIHUS
BCIIICCTBA: CTPOCHUE
ra3oB, JKHUIKOCTEH W
TBEPABIX
(KpUCTAIUIMYECKUX) TEJl.
B3anMocBs3b MEX Y|
CBOICTBaMH BEIICCTB B
pa3HbBIX arperaTHbIX
COCTOSIHUSX 171 HX|
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.
OcoOeHHOCTH
arperaTHbIX
BOJIBI

COCTOSHUU

Onucanue (C UCHOJIb30BAHUEM IMPOCTHIX MOJIENIEN) OCHOBHBIX pa3jIMUMi B CTPOEHUU Ia30B,
PKUJIKOCTEN U TBEPABIX TEJL.

OOBsICHEHHE MAJION CKMMAEMOCTH JKUIKOCTEH M TBEPABIX TeJ, OOJIBIION C)KUMAEMOCTH
ra30B.

OOBsicHeHHE cOoXpaHeHUsI (POpMBI TBEPIBIX TEN U TEKYUYECTH )KHIKOCTH.

IIpoBeneHne OINBITOB, MOKA3bIBAIOIIMX, YTO B TBEPAOM COCTOSIHUM BOJbl YaCTHLII
HaXOJSATCSI B CPEITHEM JAajblile ApYyT OT JApyTa(IJIOTHOCTh MEHbBIIE), YEM B JKHJIKOM.
'YcraHOBJIEHHE B3aUMOCBSI3M MEXK]ly OCOOCHHOCTSMH arperaTHbIX COCTOSHHUN BOABI U
CyIIECTBOBaHHEM BOJHBIX opraHu3zMoB (MC — Ouonorus, reorpadusi)

Pa3znen 3. /IBu:kenue u B3aumojeiicreue Teu (21 4)

Mexannueckoe
IBHJKEHHE
(3w)

MexaHndeckoe
nBrO>keHue. PaBHOMEpHOE
" HEpaBHOMEPHOE
nBmkeHue. CKOpoCThb.
CpenHsisi CKOPOCTb  IIpH
He- paBHOMEPHOM|
NBWOKEHUH. Pacuér myTtH
1 BPEMEHH JBUKCHUS

lccrnenoBanue paBHOMEPHOTO JABMXKEHHUS U OIpPEJIeSICHHE eroNpU3HaKOB.

HabnroneHne HepaBHOMEPHOTO ABMIKEHUSI M OINpEAeICHUE €ro OTJIWYHUM OT paBHOMEPHOTO
IBUKEHUS.

Pemienue 3aa4 Ha OINpeiesieHUe MyTH, CKOPOCTH U BPEMEHU PABHOMEPHOT'O ABHXKEHUS.
AHanu3 rpa)KOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHU

Wnepuus, macca,
IJIOTHOCTD

(4 1)

SABnenne WHEPLUH.
3aKoH WHEPLMH.
BzaumozaeiictBue  Ten
KaK npu4YrHa
U3MEHEHUSI CKOPOCTH
IBHYKEHHS TEII.
Macca KakK
WHEPTHOCTHU

I[lmoTHOCTE  BemlecTBa.
CBsI3b  IUIOTHOCTH  C

Mepa
Tena.

OOBsICHEeHHE U TIPOTHO3UPOBAHUE SIBJICHHUI, OOYCIIOBIICHHBIX MHEPLHEH, HAIPUMEP: UTO
MPOUCXOAUT TIPU TOPMOKEHHUU WM PE3KOM MaHEBpPE aBTOMOOWIS, ITOUYEMY HEBO3MOXKHO
MT'HOBEHHONPEKPATUTh IBMKECHUE HA BEJIOCUIIE]IE UJIU CaMOKaTe U T. 1.

[IpoBeaeHue U aHAIU3 OIBITOB, JEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTHU JIBMKEHUS Tella
B pe3yJbTare ASUCTBHUS HA HETO JIPYTUX TEJ.

Pemienue 3aa4 Ha omnpenelieHne MaccChl Tena, ero 00bEéMa U ILIOTHOCTH.

[IpoBeneHue u aHaIN3 ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTh M3MEHEHHUsI CKOPOCTH Tena
OT €ro Macchl MPH B3aUMOJCHCTBUU Tell. M3MepeHne Macchl Teja pa3IuYHbIMU CIIOCOOaMH.
OnpeneneHue MIOTHOCTH Tella B pe3yJIbTaTe U3MEPEHUS €r0 MacChl 1 00BEMaA

KOJIMYCCTBOM MOJICKYJI
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B eauHune oObéMa

BEIIECTBA
Cuna. Buabl cuau Cuna Kak [M3yueHune B3aMMOJCHUCTBHUSI KaK TMPUYUHBI H3MEHEHHUS CKOPOCTH Tejla WM €ro
(14 v) XapaKTEpUCTHKA nedopMarmu.

B3aMMOJECHUCTBUSA  TEIlL
Cuna  ynopyroctu u
3akoH I'yka. I3mepenune
CUIBl C  IOMOIIBIO
nuHaMoMmeTpa. SIBnenue
TATOTEHUS U cuia
TspxecTu. Criia TSHKECTH
Ha Jpyrux IUIaHeTax.

Bec Tea.
HeBecoMoOCTh.
CiioxeHne CHUII,
HarpaBJICHHBIX o
OJIHOM NPSIMOU.
PaBHOnelicTByIOIIAS
cuwini. Cwuina  TpeHUs.

TpeHue CKOJIbXEHUsT U
TpeHue nokosi. Tpenue B
[MPUPOJIE U TEXHUKE

Onurcanue peayibHBIX CUTYyallUil B3aUMOJCHCTBHS TEJI C IOMOIIBIO MOJIENICH, B KOTOPBIX
BBOJIUTCS TIOHSITHE U H300pakeHue cwibl. M3yuenuwe cumibl ynpyroctu. MccrnemoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHUS] PE3UHOBOTO IITHYPa UJIU TIPYKUHBI

(c mocTpoenuem rpaduka).

IAHaAJTM3 MPAKTUYECKUX CHUTYaIUi, B KOTOPBIX IPOSIBIISIETCS AEUCTBUE CHJIBI YIIPYTOCTHU
(YyrpyrocTh Msiua, KpOCCOBOK, BETOK JIEpEBA U JIp.).

IAHaJTM3 CUTYyallui, CBS3aHHBIX C SIBJICHUEM TATOoTeHUs. OOBSICHEHHE OpPOUTAIHLHOTO
NMBVDKCHUSI TUTAHET C MCIOJIb30BAHUEM SIBJICHHSI TATOTEHUs] W 3akoHa wuHepuumun (MC —
acTpoHoMmusi). V3MepeHne Beca Tella ¢ MoOMOIIbIO AuHaMomeTpa. OOOCHOBaHHWE ITOTO
crioco0a U3MepeHHUsl.

IAHaAJTM3 U MOJCITMPOBAHUE SIBJICHUS HEBECOMOCTH. OJKCIEPUMEHTAJIBbHOE MOJTyYSCHUE
MpaBuja CIOKEHUSI CWJI, HAIPABJICHHBIX BAOJb OAHOW mpsiMmod. OmnpenencHue BEITUYUHBI
[pPABHOAEHCTBYIOIIEN CHII.

M3ydyeHne cuiibl TPEHUS CKOJIbKEHUS U CUJIbl TPEHUS TOKOS.

MccrnegqoBanue 3aBUCMMOCTHM CHJIBI  TPEHUsS OT Beca Tejla W CBOWCTB
MOBEPXHOCTEM.

IAHAIU3 TIPAKTUYECKUX CHUTyallMi, B KOTOPBIX MPOSIBIISIETCS AEWCTBUE CHJIBI TPEHUS,
HCITOJIb3YIOTCS CIOCOOBI €€ YMEHBIIICHUS WM YBEJIUYSeHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKECHHUE aBTOMOOMJISI, UCITOJIb30BaHUE TTOIIUITHUKOB, TUIABAHUE BOIHBIX YKUBOTHBIX
u 1p.) (MC — Guosorust).

Pemienue 3amau ¢ ucnonb3oBaHueM GOpMyI ISl pacdy€Ta CUIIBI TSDKECTU, CUIIBI YIPYTOCTH,
CUJIbI TPEHU S

TPYLIUXCS
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Paznen 4. /laBiienne TBEPABIX TeJl, KUAKOCTEH U razos (21 u)

JlaBJ1ieHue. JlaBiieHue. Cnoco0Obl |AHamn3 W OOBSCHEHHE OMBITOB U TPAKTHUYSCKUX CHUTYAIlHH, B KOTOPBIX MPOSBISCTCS
Ilepenaua YMEHbIICHUS 1 [cujla JaBJICHUS.
naBJIeHU A yBeJuueHUs1 JaBiieHus. (OOOCHOBaHHME CHOCOOOB YMEHBILIEHHUS U YBEJIWYEHUS AaBlieHUs. 3ydeHue 3aBHCHUMOCTHU
TBEPABIMM  TesaMmu, |JlaBieHue rasa. |1aBJ€HHUs raza oT o0béMa u Temneparypbl. M3yuenne ocoOeHHOCTEW Iepenadyu J1aBICHUS
SKUJIKOCTSAMU U (3aBUCUMOCTb JaBJEHUs [TBEPIABIMHU TeJlaMH, >KUAKOCTSIMH U razamMu. (OOOCHOBaHHUE pE3yJIbTATOB  OIBITOB
razamm raza or o0béMa U [DCOOEHHOCTSIMHU CTPOEHHMS BEIIECTBa B TBEPIOM, KUJIKOM
(3u) remnepatypsl. [lepenada |1 ra3000pa3zHOM COCTOSTHUSIX.
TTABJICHUS TBEPIABIMU |DKCIEPUMEHTAIILHOE J1I0Ka3aTeIbCTBO 3akoHa Ilackans. Pemienwe 3amau Ha pacuér
TeJaMu, KUJAKOCTSIMHU M |[1aBJIEHUS TBEPAOro Teia
razamu. 3akoH [lackans.
ITHeBMaTu4yeckue
MaITuHbBI
/laBienue 3aBHCUMOCTD MccnenoBanre 3aBUCUMOCTH JaBJICHUS >KUJKOCTH OT TJIYOWMHBI HOTPYKEHUS U MUIOTHOCTH
PKUIKOCTH JTABJICHUS )KUIKOCTH PKHJTKOCTH.
(5 ) oT TJTyOUHBI Habmronenne n 00bICHEHHE THIAPOCTATHUSCKOTO MapajiokcaHa OCHOBe 3akoHa [lackaits.
MOTrPY>KEHMUS.
I'mapocraTudecKkuit
nmapajoKcC.
CooOmmaromuecs 3y4yeHue cooOIIal0IMXCsl COCY/I0B.
COCY/IBI. Pemienue 3amay Ha pacyér naBieHUs KUIAKOCTH. OObsSCHEHHE NpPHUHIMIIA JACUCTBUS
I'unpaBnnyeckue TUJIPABIMYECKOTO IIpecca.
MEXaHU3MBbI IAHanM3 U OOBSICHEHUE TPAKTUUYECKUX CUTYaIUi, IEMOHCTPUPYIOLINUX MMPOSBICHHUE TaBJICHUS
PKUJIKOCTH W 3akoHa [lackansi, Hampumep MpoIeccOB B OpraHu3Me IpU ITyOOKOBOIHOM
HbIpsiHUH (MC — Guonorus)
AT™MOchepHOe Atmocdepa 3emiau H [DKCIEPUMEHTAIbHOE OOHApyKEHHE aTMOC(epHOro MaBiieHUS. AHAIU3 U OOBICHEHHE
HaBJIeHHE aTMochepHoe OIBITOB U MPAKTUUECKUX CUTYyaIWl, CBSI3aHHBIX C IEUCTBUEM aTMOC(HEPHOTO TaBICHUS.
(6 9) JTaBJICHUE. ITpuumnsl (OO0BACHEHUE CyIIECTBOBaHMS armochepbl Ha 3eMiie M HEKOTOPHIX IUIaHeTax WiIH eé
CYLLIECTBOBAHUS OTCYTCTBUS Ha Jipyrux rmianerax u Jlyne(MC — reorpadus, acTpOHOMUSA ).
BO3IYIIHONH 000104YkH |OOBbSICHEHHE U3MEHEHHS IUIOTHOCTH aTMocdepbl ¢ BBICOTOWM 3aBUCHMOCTH aTMOC(HEpPHOIo
3emin. OneIT |[HaBJIEHUS OT BBICOTHI.
Toppuyeu. Pemienne 3amayu Ha  pacuér aTMocepHoro  naBieHus. M3yueHue  ycTpoiicTBa
M3mepenue OapomMeTpa-aHepouaa
aTMoc(epHOro
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VIABJICHUA.

3aBHCUMOCTH
aTMOC(EepHOTO  JTaBJICHHUS]
OT BBICOTBI
HaT  YPOBHEM  MODSI.

[TpuGopHsI 1J151 U3MEpEHUS
aTMOC(EPHOTO JaBJICHHUS

JlelicTBHEe KHIAKOCTH

JleticTBUE >KHMJIKOCTH |

DKCIIEpUMEHTAIbHOE 00OHAPYKEHUE IEUCTBUS KUJIKOCTH U ra3a Ha HOTPYKEHHOE B HUX TEJIO.

" rasa Ha [ra3a Ha mNorpyxéHHoe B |[OnpeneneHne BhITaIKUBAIOIIEH CHUJIbL, IEHCTBYIOIIEH Ha TEJIO, TIOTPYKEHHOE B )KUJIKOCTb.
MOrpy:KEHHOEe B HHUX HHUX teno. [[IpoBeneHne u 06CyX1€HUE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTD BBITAJIKMBAIOIIEH
TEJ0 BrrTankusaromas CHJIBbI, JEHCTBYIONIEH Ha TEJIO B KUIAKOCTH, OT 00BbEMA NOrpy’KEHHOU B KUJAKOCTh YacTH
(7 v) (apxumenoBa)cuia. TeJIaW OT THIOTHOCTH KUIKOCTH.
BakoH Apxumena. MccrnenoBanue 3aBUCHMOCTH Beca Tejia B BOAE OT 00BbEMa MOTPYyKEHHOU B KHUAKOCTh YaCTH
[l;maBanue TeJl. [TeJa.
Bo3znyxomniaBanue Pemenue 3a1au Ha NpUMEHEHUE 3aKOHAa ApXUMeZa U YCJIOBUs IJIaBaHUsl TeJl.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOAKM W OINpeAcieHue €€
TPY30IOIBEMHOCTH
Pa3jnen 5. PadoTa u MomHOCTh. DHeprus (12 u)
PaGoTa u momHocTh |MexaHnueckass paboTa.DKCIEePUMEHTAIBHOE ONPEeIeHNE MEXaHUYECKOM paboThl CHIIBI TSDKECTH IIPH MaICHUH Tejla
(39) MomHocTh 1 CUJIbI TPEHUS IIPYU PABHOMEPHOM MEPEMEIICHUH TEJa 10 TOPU30HTAIIbLHOU HOBEPXHOCTH.
PacuéTr MOIIHOCTH, pa3BUBAEMOW IIpU MOABEME IO JieCTHHULE. PemeHnne 3agay Ha pacyér
MEXaHHUYECKON paboThl U MOIIIHOCTHU
IIpoctbie Mmexanu3Mmbl ([IpocTteie  MexaHu3Mbl: (ONpeAEIeHNE BBIMIPHIIA B CUJIE IIPOCTBIX MEXAaHW3MOB HaIIPUMEpPE pbluara, OABHKHOIO

(5 1)

pbryar, OJIOK, HAaKJIOHHAS

1 HCIIOABHWXKHOI'O 6J'IOKOB, HAKJIOHHOM IJIOCKOCTH.

IUIOCKOCTb. [IpaBuno MccrnenoBanue yciioBUsi paBHOBecusi pbluara. OOHapyKeHUE CBOMCTB IIPOCTHIX
paBHOBECHUS pbluara. [MEXaHu3MOB B Pa3JINYHBIX MHCTPYMEHTAX U MIPUCIIOCOOJICHUSAX, UCIIOJIb3YEMBIX B OBITY
I[IpumeHenne mnpaBujla U TEXHUKE, a Takke B KUBBIX opraHusmax (MC — Owuosorus). DKCriepuMeHTaIbHOE
paBHOBECHsI pblyara K |10Ka3aTeJIbCTBO paBEHCTBA padOT MPU MPUMEHEHUH TPOCTHIX MEXaHU3MOB.

0J10KYy. «3onoroe Onpenenenue K11/l HaKJITOHHOM INIOCKOCTH.

IIpaBUIIO» MEXaHUKH. [PemeHne 3a1ay Ha IpUMEHEHNE NIpaBujla paBHOBecUs pblyara nHa pacuér KII/]

KITJQ IIPOCTBIX

MmexaHu3MoB. IIpocteie
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MEXaHU3Mbl B OBITY U

TEeXHUKe. Pbruaru B tese

JeJI0BEKa
MexaHn4yecKas Kunernueckas 1 [DKCHEPUMEHTAJIBbHOE OIPEAEICHNE U3MEHEHHUS] KMHETUUYECKOW M MOTEHLMAIbHON SHEPrun
SHeprus (4 4) [MOTCHLIAIbHAS TeJIa IPU €ro CKaTbIBAHUHU 110 HAKJIOHHOMW INIOCKOCTH.

bHeprus. lIpeBpanienue |(@opmynrMpoBaHHE HA OCHOBE MCCIENOBAHUS 3aKOHA COXPAHEHHS MEXaHUYECKOU DHEPIUH.

OJTHOT'O Buna |OOcyXAeHrne TpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHMs SHEPTUH.

MEXaHUYECKON 3Hepruu |PenreHue 3a1a4d ¢ UCHOJIB30BAHUEM 3aKOHA COXPAHEHUS SHEPTIUU

B JIPYTOM. 3akoH

COXpaHEHUs u

N3MEHEHUs DHEPruM B

MEXaHUKE

PezepBHoe Bpems (3 u)
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8 kaacce (68 u)

TemaTuueckuii 0JI0K,

OcHoBHOe cofepxxaHue

OcHoBHBIE BH/BI 1eATEJIbHOCTH YYAIIUXCH (HA yPOBHe Y4eOHBIX AelCTBHI)

(7 1)

CTPOCHUS BEIECTBA.
Macca 1 pa3Mepsl aTOMOB
u  Mosiekyd.  OTIbITHI,
IMOITBEPIKTAIOIIIHE
OCHOBHEIC

TTOJIOKEHHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.
Monenu TBEPAOTO,
PKHKOTO W Ta3000pa3HOTO
COCTOSIHUU BeEIECTBaA.
Kpucraninueckue H
aMop¢HbIC TBEPABIC TEA.
OOBsICHEHHE  CBOICTB
ra3soB, JKHIKOCTEH WU
TBEPIBIX TEJ HAa OCHOBE
OJIOKEHUI

MOJICKYJISIPHO-
KUHETUYCCKON TEOPHH.
CMauyuBaHue U

KaIllWUISIPHBIE SIBJICHUS.
TeryoBoe paclIpeHue H
CoKaTue

TEeMBI
Pa3znen 6. TensioBble siBieHus (28 1)
Crpoenne OcHOBHBIC TIOJIOKEeHUsT  |Habmoenne M MHTepIpeTanus OIMbITOB, CBUJIETEIbCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
M CBOMCTBA MOJICKYJIAPHO- CTPOCHHHU BCIICCTBA: OMNBITHI C PACTBOPCHUECM PA3JIMYHBIX BCIICCTB B BOAC.
BellecTBA KUHETHYICCKOM TeopuulPerieHre 3a1a4 M0 OIICHUBAHUIO KOJMYECTBA aTOMOB HMIIM MOJICKYJl B eIuHHUIlE 00BEMa

BEIIECTBA.

IAHanM3 TEKCTa JAPEeBHUX aTOMHUCTOB (Hampumep, ¢parmeHTa mnosmbel Jlykpenus «O
[PUPOJE BEIIE») ¢ U3JT0KEHUEM OOOCHOBAHUN aTOMHOM THIIOTE3bl (CMBICIIOBOE YTEHHE).
OrieHKa yOemuTeIbHOCTH 3TUX 000CHOBAHUIA.

OO6BbsicHeHHEe OPOYHOBCKOI'O ABMXKEHMUSI, sIBICHUS TU(PPy31UH U paznuuuii Mex 1y HUMHU Ha
OCHOBE TTOJI0)KEHUHM MOJIEKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOEHHUS BEIIECTBA.
OOBbsICHEHNE OCHOBHBIX pPa3jIMYMM B CTPOSHHUM Ta30B, JKUJKOCTEH U TBEPABIX TEI C
VICTIOJIE30BAHUEM ITOJIOKEHUM MOJIEKYJISIPHO-KMHETHYECKONM TEOPUU CTPOCHMS BEILIECTBA.
[IpoBeneHME ONBITOB IO BBIPAIMMBAHUIO KPHUCTAJUIOB IIOBAPEH- HOW COJIM MJIA caxapa.
[IpoBeneHne M OOBSICHEHUE ONBITOB, JEMOHCTPUPYIOUIUX KaNWUIAPHbIE SBJICHUS U
SIBJICHUE CMAaYUBaHMUS.

OO0BsICHEHUE POJIN KAITWJUISPHBIX SIBJISHUH JUJIsl TIOCTYIUIEHUS BOJIbI B OPraHU3M pPacTeHUM
(MC — G6uosnorust).

HaOnronenue, mnpoBenaeHue U OOBSICHEHHUE
[pacIIMpEHUsl Ta30B, )KUAKOCTEN U TBEPABIX TEIL.
OOBsicHEHHE coxpaHeHUs 00bEMa TBEPABIX Tel, TEKy4yeCTH >KUIKOCTH (B TOM YHCIIE,
[Pa3HULIBI B TEKYUYECTH JUUIs1 Pa3HBIX’KUIAKOCTEH ), 1aBJIeHUs ra3a.

[IpoBeneHNE ONBITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT ero o0béma
1 HarpeBaHUsI WIM OXJIaXICHHUS, U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
y4eHHs. AHAJIU3 NPAaKTUYECKUX CUTYAlUM, CBSA3aHHBIX CO CBOMCTBAMU ra3oB, KHUIKOCTEH
1 TBEPIBIX TEN

OIIBITOB IIO Ha6J'IIO,Z[eHI/IIO TEIIJIOBOT'O
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TensioBbie nmpoueccol
(21 g)

Temmneparypa. CBs3b
TeMIIePaTypPhl co
CKOPOCTBIO TEIJIOBOT'O
JABUXCHU YaCTHUII.

OOOCHOBaHUE MPABUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U IIKaJl TEMIIEpaTyphl.

HaOmroneane m OOBSICHEHHE OIBITOB, JIEMOHCTPUPYIOIIMX HM3MEHEHHE BHYTPEHHEH
PHEPTUU TeJa B pe3yJIbTaTe TEIUIONepe1adi U padboThl BHEITHUX CHIL.

Buyrpennsiss  sHeprus. HaGmioneHne u  OOBSICHEHHE OIBITOB, OOCYXKJIEHHE MNPAKTHYECKUX CHUTyalui,
CnocoObl W3MCHCHHS [IEMOHCTPUPYIOIINX PA3JIMYHbIC BUJIBI TEIUJIONEPEIauH: TEILUIOMPOBOJIHOCTh, KOHBEKIIHIO,
BHYTPEHHEH  DHEPruu: HU3JIyYECHHE.

Teruionepeaaya u |ccrnenoBanue siBJICHUS TETUIO0OMEHA MPU CMEIIMBAHUU XOJIOJTHOW U TOpsueil BOJIBI.
COBEPIIICHUE pabotel. [HabmroaeHne yCcTaHOBICHHUS TEIUIOBOIO PABHOBECHS MEXAY ropssdei U XOJIOJHON BOJOM.
Buner  Temroniepenaun: (OnpenesieHue (M3MepeHre) KOJIMUecTBa TeIUIOThI, OJIy4YEHHOr0 BOJOM IIPHU TEIJIOOOMEHE C
TEIUIOMPOBOTHOCTD, HarpeThIM METAJUTHUYECKUM IIHJIHHIPOM.

KOHBEKIWS, n3irydeHue. |OnpeneneHue (M3MepeHne) yaeaIbHON TeIIOEMKOCTH BeIIecTBa. Pemenne 3amad, CBA3aHHBIX
KonuaecTBo C BBIYHCIICHUEM KOJUYECTBA TEIIOTHI U TEINIOEMKOCTH TIPH TEIJIOOOMEHE.

TEIUIOTHI. Y IebHAas IAHAJTM3 CHUTyaldil TIPAKTUUYECKOTO WCIOJIb30BAaHUS TEIUIOBBIX CBOWCTB BEMIECTB U
TEIUIOEMKOCTD MaTepHUaJIOB, HaIpuMep B HEeJISIX SHEprocOepexeHusl: TEIUIOM30JISILIUA,
BEILECTBA. PHeprocoeperaroye Kpbli, TEPMOAKKYMYJISITOPBI U T. 1.

TennooOmen u HaOnronenue siBIeHUN UcriapeHusi U KoHAeHcauuu. MccnenoBanue mpoiecca ucrnapeHust
TETIJIOBOC pa3nuYHbIX XUAKocTed. OOBbSICHEHUE SIBJICHUN HCHAapeHus M KOHJIEHCAIlMM Ha OCHOBE
paBHOBECHE. ATOMHO-MOJIEKYJISIPHOI'O YUYEHHUSI.

VpaBHEHHE Habnronenne u o0bICHEHHE MpOollecca KUIIEHHUS, B TOM YHCJI€ 3aBUCUMOCTH TeMIIepaTypbl
TEIUJIOBOro OajiaHca. KUIIEHUS OT J1aBJICHUS.

[lmaBnenue n Onpenenenue (M3MEpeHHE) OTHOCUTENILHOM BIIAXXHOCTH Bo3ayxa. HaOmrogeHnue mpoiecca
OTBEpJEBaHUE [UIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED JIbJA.

KPUCTAJUTMYECKUX CpaBHEHME MPOLECCOB ILIABJICHUS KPUCTAUIMYECKUX TEJI W pPa3MIr4eHus Ipu
BEIIECTB. VnaenbHasi [HarpeBaHUU aMOP(HBIX TeJl.

TEIUI0Ta wiaBjieHus. (OnpeaeneHue (MU3MepeHUe) yAeNbHOW TEIUIOTHl IIaBiieHUs Jibaa. OObsiCHEHUE SBICHUM
[lapoo6pazoBanue [JIABJICHUSI U KPUCTAIUIM3AlMU HA OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUEHHUS.

151 KOHAeHcalus. |[Pelienue 3a71a4, CB3aHHBIX C BBIUMCIEHUEM KOJIMUECTBA TEIUIO- Thl B MpOIEccax
HMcnapenne. Kunenue. remonepenadu pu IUIaBJICHUU U KPUCTAILUIM3ALMH, UCITAPEHNU U KOHAECHCALIUU.

Y nenpHas TeIuIoTa |AHAJIU3 CUTYyallMil HPAKTUYECKOr O IPUMEHEHUS IBJICHUM NJIaBJICHUS U KPUCTAIIIU3AIMH,
mapooOpa3oBaHUs. HaIlpyUMeEp, MOJYyUYEHHE CBEPXUUCTBIX MaTE€PUAIOB, COJIEBas I'peyika U Jp.

3aBUCUMOCTh IAHanu3 paboThl U 00BICHEHHUE MPHUHIIUINA ACHCTBUS TEIJIOBOTO ABUTATEIS.

TeMIepaTyphbl KUIMEHUsS OT [BhIUMCIIEHHE KOJINYECTBA TEMJIOTHI, BBIACISIIOUIETOCS IIPU CrOPAHUM PA3JIMUHBIX BUJIOB
aTMOC(hEepHOTrO rorutuBa, 1 KII/1 nBuraress.
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naBJieHUs.  BiaxxHOCTh
BO3/yXa.

DHeprus TOILIMBA.
Y nenbHas TenjIoTa
CTOpaHusl.

[ IpyHIMITBL paboThI
TEIJIOBBIX  JIBUTATEIJICH.
KIIL/T TETUIOBOTO
TIBUTATEIIS.

TermoBble nBUTATENU U
3allMTa  OKpY>KaroUIen
CpEbl.

3aKOH COXpaHEHUus WU
MpeBpaIeHUus] SHEPTUU B
MEXaHUIECKUX u
TEIUIOBBIX IpoOIeccax

OOcCyXJIeHUE DKOJIOTMYECKUX IOCJIEACTBUII HCIIOJIb30BAHUS JBUIaTeleil BHYTPEHHEIO
CrOpaHus, TEIJIOBBIX U THpo3eKTpocTaHni (MC — 3Ko0s0rus, Xumusi)

Pasznen 7. Diekr

pHYeCKHe U MATHUTHBIE siBJeHus (37 1)

JJleKTPUYeCKue
3apsiabl.
3apsi;keHHbIE Tesia
u

B3alMOJEHCTBHE
(7 9)

HX

Onektpuzanus Tei. J{Ba
pona AIEKTPUUECKUX
3apsizI0B.
Bizaumonerictsue
3apsHKEHHBIX TEJl. 3aKOH
Kymona.
DJIEKTPUUECKOE MOJIC.

[ IpuHIIUATT
CyHepro3uuu
PICKTPUUYECKUX

OJICH. Hocurenu
PIEKTPUUECKUX
3apsi10B.
DJeMEeHTapHbII
DIEKTPUUECKUI

3apsia.

CtpoeHune aTtoma.

HabGmronenne 1 mpoBEACHUE OMBITOB MO AJCKTPHU3AIMHU TEI MPH CONMPUKOCHOBEHUH H
WUHIYKIIUCH.

HabGmronenne u oO0BsCHEHHE B3aMMOJICHCTBUS OJHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX
TeI.

OOBsICHEHHE MPUHIANA JTEHCTBHSA dJIeKTpockona. OObsSICHEHUE SBICHUN AJICKTPU3AIAHN
[P CONPUKOCHOBEHUM TE€JI M HWHIAYKIUEH C HCMNOJb30BAaHUEM 3HAHHUU O HOCHUTEIISIX
PICKTPUYCSCKUX 3apsiJIOB B BEIICCTBE.

Pacrio3naBanre U OOBSICHEHHE SIBJICHUM AJICKTPHU3AIMHA B T10- BCSIHEBHOM JKU3HU.
HabGnronenne u  OOBSCHEHHUE  OMBITOB, HWJUIIOCTPUPYIOIIMX  3aKOH  COXPaHEHUs
AJIISKTPUYESCKOTO 3apsaa.

Habnroienre onpITOB MO MOASTUPOBAHUIO CUIIOBBIX JTMHHI AJIEKTPUYECKOTO TMOJIS.
HccnenoBanue neiCTBUS JIEKTPUYECKOTrO MOJISI HA MPOBOAHUKHU U AUDIICKTPUKHU
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[IpoBOgHUKN u

JIUDJICEKTPUKU. 3aKOH
COXpaHEHUs
PIIEKTPUYECKOrO
3apsia
[locToOsAHHBIH DNEeKTpUUECKUI TOK. |[HaGmroieHne pa3nmuyHbIX BUJIOB JICHCTBUS DIIEKTPUYECKOTO TOKA M OOHApPY>KEHHE ITHX
DJIEKTPUUYECKUI TOK Y CJIOBUS CyUIECTBOBAaHMUS BUIOB JEHUCTBHUS B MOBCEIHEBHOM KU3HU.
(20 v) PJIEKTpUYECKOro  Toka. [COOpKa M MCHBITAHUE AJIEKTPUYECKOU 1IENU MOCTOSIHHOIO TOKA.
lcTouHuKHM 13MepeHne CUIIbl TOKa aMIIEPMETPOM.
TOCTOSTHHOT' O ToKa. [MI3MepeHne 3JeKTPUUECKOro HanpsbkeHusl BoibTMeTpoM. [IpoBenenue u oO6bsicHeHHe
JlericTBus OIIBITOB, JIEMOHCTPUPYIOIINX 3aBUCUMOCTH JJIEKTPUYECKOTO COINPOTHUBIIEHUS NPOBOJIHUKA
DJIIEKTPUYECKOTIO TOKa (0T €ro JJIUHBI, IUIOIIa 1 NONEePEYHOr 0 CEYEHUs U MaTepHaia.
(TeryioBoe, XuMHu4eckoe, MccnenqoBanne  3aBUCMMOCTH  CHJIBI  TOKa, IPOTEKAIOIIEro  4Yepe3 pe3ucrop, OT
MarHuTHOE). COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS
JIEKTPUUECKUM TOK B [Ha PE3UCTOPE.

PKUIKOCTAX M ra3dax.

JJIEKTpUUECKasi ICMb.
Cuna TOKA.
DJIEKTPUUECKOE
HaIIPsHKEHUE.
ConpoOTHUBJICHUE
[MPOBOJHUKA. Y JEIbHOE
COIPOTHUBIICHUE
BeniecTrBa. 3akon Oma
JUIsT  ydacTKa  LENH.
[locnenoBarenbHOE

151 MapaJUIeIbHOE
COEJIMHEHUE
MMPOBOJHUKOB.

PaGora u  MOIIHOCTH
PJIEKTPUYECKOrO  TOKa.
3akoH Jlxoyns—Jlenna.
DJIEKTPOINPOBOIKA 51
nmoTpeburenu

[IpoBepka mpaBuia CIOXKEHUS HAIPsHKEHUN TIPU MOCJIEA0BATEIbHOM COEIMHEHUHU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CHIIBI TOKa MPHU MapajlIeIbHOM COE€IMHEHHUHU PE3UCTOPOB.

AHanu3 CUTyallud MOCJIEAOBAaTEbHOTO W MapaJUIeIbHOTO COEIUHEHUs] MPOBOJHUKOB B
TOMAIIIHUX JIEKTPUUECKUX CETSIX.

Pemienue 3amau ¢ ucnosibzoBaHueM 3akoHa Oma u ¢opmysl pacuyéra >JIEKTPUYECKOTO
COIIPOTHUBIICHUSI MPHU IOCJIEIOBAaTEILHOM U MapajljIeIbHOM COEIMHEHUHU MPOBOJIHUKOB.
Onpenenenue paboThl AIEKTPUUECKOTO TOKA, MPOTEKAIOIIEro Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBLAEISEMONHA PE3UCTOPE.
VccnenoBanue 3aBUCHMOCTH CHUJIBI TOKa 4Yepe3 JIaMIIOUYKY OT HaIpsHKEHUS Ha HEeM.
Omnpenenenue KIIJ| nHarpesarers.

VccnenoBanue npeoOpa3oBaHUsl PHEPTHU MPU MOABEME I'Py3aNIEKTPOIBUTATEIIEM.
OOBbsiCHEeHHEe yCTpOiCTBa W TMPHUHIMIIA JACHCTBUS JOMAIIHUX 3JIEKTPOHArpeBaTelIbHBIX

npuOOpoOB.

OOBbsiCHEeHHEe TPUYMH KOPOTKOTO 3aMbIKaHUS ¢ MOpUHIWNA JCHCTBUS  IUIaBKHUX
[peaOXPAHUTEIICH.

Pemienne 3agau ¢ wucnoib3oBaHueMm 3akoHa Jxoynms—Jlenna.  HabGmronenue

BO3HHUKHOBCHMUS 3JICKTPHUICCKOT'O TOKA B ) KUJIKOCTHU
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PIIEKTPUYECKONU SHEPTUU
B OBITY.
KopoTkoe 3aMbikaHHE

MaraurHble
SIBJICHUSA

(6 w)

IlocTOosIHHBIE  MAarHuThI.
B3aumMoelicTBue
MNOCTOSSHHBIX  MAarHUTOB.
MarauTHoe noJe.
Mar»auTHoe 1oJjie 3eMJIi U
ero 3HadYeHUE IS SKU3HU
Ha 3emiie. O11bIT
Jpcrena. MarautHOE
moJie AIIEKTPUIECKOTO
TOKA. I[Tpumenenue
PIICKTPOMArHUTOB B
TEXHUKE.

JleticTBue MarHUTHOT'O
MOJii HAa MOPOBOJHHUK C
TOKOM.
DJIEKTPOIBUTATEb
MOCTOSIHHOTO
lcrionp30Banme
PIIEKTPOJABUraTEINCH B
TEXHUYECKUX YCTPOMCTBAX
1 HA TPAHCIIOPTE

TOKa.

Mccnemopanne MarHUTHOTO B3aHMMOJICHCTBHS IIOCTOSHHBIX MATrHHUTOB.

M3yyeHne MarHUTHOTO TIOJII ITIOCTOSIHHBIX MArHUTOB TIpU WX OOBEIMHECHUH U
[pa3icICHUN.

ITpoBeneHrEe OMBITOB MO BU3YyaJU3allMU MOJSI MOCTOSIHHBIX MArHUTOB.
M3yuenue SIBJICHUS HaMarHU9UBaHU BEIIIECTBA. WUccnenosanue
AIIEKTPUYECKOr0 TOKAa Ha MarHUTHYIO CTPEJIKY.

ITpoBeneHre ONMBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTh CHUJIbI B3aUMOJEUCTBUS KaTYIIKHU C
TOKOM Y MarHUTa OT CUJIBI U Ha- MIPABJICHUS TOKA B KaTYIIIKE.

AHamM3 CUTyalluid TMPAKTUUYECKOTO MPUMEHEHHUsS JJIEKTPOMAarHUTOB
TEXHUYECKUX YCTPOUCTBAX, MPOMBIIIJICHHOCTH, MEUITNHE).

M3yyeHue NeWCTBUST MAarHUTHOIO TOJISI HA MPOBOJHHUK C TOKOM. M3ydeHue nencTBus
PIIEKTPOJABUTATEIS.

M3mepenne KIIJ[ »aexkTpoaBurareabHOW yCTaHOBKHU. Pacno3HaBaHWe W aHAIU3
a3 IUYHBIX MPUMEHEHHH >3JEeKTpoJABUraTesie (TpaHCcHopT, OBITOBBIE YCTPOWCTBA U JIP.)

NENUCTBUA

(B OBITOBBIX

JIeKTPOMATHUTHAS
HHIYKIUS
(4 9)

OIILITBI ®dapanes.
SIBJIEHHE 2NIEKTPOMArHUTHON
nHaykuuu. [Ipasuio Jlenna.
DJIEKTPOTEHEPATOP.
Cnoco06sI mosTy4eHust
PIIEKTPUYECKON YHEPTHUU.
DJIEKTPOCTAHIINU Ha
BO300HOBJISIEMBIX
MCTOYHUKAX DHEPTUH

OnEITHI 11O HCCICOOBAHUIO ABJICHHA BHCKTpOMaFHI/ITHOﬁ HMHAYKIOUU: UCCIICAOBAHUC
M3MEHEHHUIN 3HAaYCHUS U HaIrrpaBJICHUA HHAYKIIHOHHOT'O TOKA

PezepBHoe Bpemsi (3 )
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9 kaacc (68 u)

Tejla IpU HEPaBHOMEPHOM
JIBUYKCHUM.

Y cCKOpeHHeE.
PaBHOyCKOpEeHHOE
MPSIMOJIMHENHOE
TBUKEHUE. CBoboaHoe
rajcHue.

OmnbiTel [Nanuies.
PaBHOMEpHOE NBUKEHUE
1o OKpYy>KHOCTH. [lepuon
1 yacToTa oOparieHus.
JIuHeliHas W yrjosas
CKOPOCTH.
LleHTpOCTpEMHUTENBHOE
YCKOpEHUE

TemaTnuecknii 0,10k, | OcHOBHOe coep:KkaHue OcHoOBHBIE BH/IbI IEATEJHLHOCTH YYAIMXCs (HA YPOBHE Y4eOHBIX el CTBHIA)
TEeMa
Pa3nen 8. Mexannyeckue siBjienusi (40 41)

MexaHn4ieckoe MexaHnuyeckoe IAHaJTN3 U 00CYKICHUE PA3IUYHBIX TPUMEPOB MEXAaHUYECKOTO JIBUKCHUS.

IBUKEHU e TIBIOKEHUE. OOcyxJieHue TpaHUll NIPUMEHUMOCTH MOJIENIU «MaTepUaJIbHAs TOUKa.

U COCo0bI ero MartepuanbHast TOUKa. Onurcanue MEXaHWYeCKOTO JABHKEHHS pPa3IWYHBIMU crocobamu (ypaBHEHHUE, TaOiuIIa,

ONUCAHUA Cucrema orcuéra.rpaduk). AHaIu3 >KU3HEHHBIX CUTYyallUid, B KOTOPBIX IPOSIBIISIETCSI OTHOCHUTEJIBHOCTH

(10 g) OTHOCHUTEITBHOCTD MEXaHUYECKOTO JTBUKECHUS.
MEXaHUYECKOTO Habnronenne MexaHW4ecKOro ABHM)KEHUS TeJla OTHOCHUTENIbHO Pa3HbIX TeJ OTCUETA.
JTBYDKCHUS. CpaBHEHHE TTyTeH U TPACKTOPUN JNBWKEHUS OJHOTO M TOTO K€ T€ja OTHOCHUTEIHHO Pa3HBIX
PaBHOMEpHOE men orcuéra. AHanmm3 Tekcrta [amuiess 00 OTHOCHTEIBHOCTH JABHWKCHHS, BBITIOJTHECHHUE
MPSIMOJTMHEWHOE 3aJlaHUN 110 TEKCTY (CMBICIIOBOE UTCHUE).
IBUDKEHUE. OmnpeneneHne CpeaHed CKOPOCTH CKOJBXKEHHsT Opycka WM JBWKCHUS IIapuKa 10
HepaBHomepHoe HAKJIOHHOMW TJIOCKOCTH.
[PSIMOJIMHEWHOE IAHanM3 U 00CyXJAEHHE CIIOCOOOB MPUOIMKEHHOTO OMpEEICHUs] MTHOBEHHONW CKOPOCTH.
nBxeHue. Cpennsisi  uOIMpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMIKEHHS (IIapUKa B KUJIKOCTH, MOJIEIHU
MTHOBEHHAsI CKOPOCTBPJICKTPUUECKOTO aBTOMOOMJISI U T. 11.).

OrnpeneneHue MyTH, MPOHACHHOTO 32 JaHHBIA MPOMEXYTOK BPEMEHH, B CKOPOCTH TeJla 10
rpauKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBUXKEHUS OT BPEMCHH.

OOCyX/ICHUE BO3MOKHBIX TPHHIIUIIOB JEHUCTBUS TPUOOPOB, H3MEPSIONIUX CKOPOCTh
(cimIOMEeTpOB).

BrrurcieHre myTH U CKOPOCTH MIPU PAaBHOYCKOPEHHOM MPSMOJUHEHHOM JBVMIKCHUH TeJa.
Onpenenenue NpoOMIEHHOTO MyTH U YCKOPEHUS JABWKEHUS Tena Mo rpaduky 3aBUCHUMOCTHU
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBH)KCHHS TEJIa OT BPEMCHH.

OmnpeneneHue yCKOPEHHs Tella TMPU PABHOYCKOPEHHOM JBIDKEHUU IO HAKJIOHHOM
MJI0CKOCTH. MI3MepeHue reproja U 4acTOThl OOpAIleHUsI Tela 10 OKPYKHOCTH.
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHUS TEIATO OKPY>KHOCTH.

Pemenue 3amau Ha oOmpeqieieHne KUHEMAaTHYECKUX XapaKTePUCTHK MEXaHUYECKOTO
NBM>KEHUS PA3JINYHBIX BUIIOB.

PacniozHaBaHue W MPUOIMKEHHOE OMHMCAHHUE PA3JIUYHBIX BUIOB MEXAaHHMYECKOTO JIBHKEHUS
B MPUPOJIE U TeXHUKE (Ha mMpUMepax CBOOOJHO MAJaroIuX TeJl, ABMKEHHS >KUBOTHBIX,
HEeOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB H JP.)
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B3aumoaelicTBue TeJ
(20 u)

I1epBriii 3ak0oH HproTOHA.
Bropoit 3akoH HproToHa.
Tperuii 3akoH HproToHa.
[IpuHMn cynepno3nuun
CHIIL.

Cua ynpyroctu. 3akoH

I'yka. Cuna TpeHUS:
cria TpEeHUS
CKOJIB)KEHUS, cuia
TPEHHsS] TIOKOSI, JpyTHue
BBl TPDCHHSI.

Cuiia TSDKECTH U 3aKOH
BCEMHUPHOTO TSTOTCHUSI.
YckopeHue CBOOOTHOTO
magcHusl. JIBmkeHue
miiaHeT Bokpyr CoJiHIa.
IlepBas KOCMHUYECKast
ckopocTtb. HeBecoMmocTh
151 reperpy3KHu.
PaBHOBecue
MaTepUaATbLHON
AOCOJIFOTHO
TeJIo.
TBEPIOTO

TOYKH.
TBEpPJIOE
PaBHoBecue
TeJa c
3aKpEIIEHHOM OCBIO
BpalllCHUS. Mowment
cuiibl. LIeHTp TskecTH

HaGmionenue u oOCYy>XI€HHUE OMNBITOB C ABMI)KEHHEM Telia MPH YMCHBIICHUH BIIUSTHUS
IPYTHUX TEJI, PEISTCTBYIONINX IBUKCHUIO.

AHanu3 Tekcra ['ammies ¢ OMMcCaHueM MBICIICHHOTO DKCIICPUMEHTa, 0OOCHOBBIBAFOIIICTO
3aKOH MHEPIIUH; BHITIOJIHEHUE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE UTCHHUE).

OO6Cyx)eHrne BO3MOKHOCTH BBITIOJIHEHHS 3aKOHA HHEPIIUM B PA3JIMYHBIX CHUCTEMaX OTCYETA.
Habmronenue u o0CyXIeHne MEXaHUUYECKUX SIBJICHUN, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexxka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBWXKEHUH OTHOCHUTEIILHO KaOWHETa
(u3uku.

JleficTBUA ¢ BEKTOpaMH CWJI: BBIIIOJHEHHUE 3aJaHUU 110 CJIOKEHUIO W BBIYUTAHUIO
BEKTOPOB.

HaGmronenre n/vim mpoBeeHUE OTBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh YCKOPECHHS
TeJla OT MPHUJIO)KEHHOW K HEMY CHUJIBI M MacChl Telia.

AHanmu3 1 OOBsICHEHHE SIBJICHUU C MCIOJIb30BAaHWEM BTOPOTO3akoHa HeroTOHA.

Pemtenune 3a1a4y ¢ MCNoNB30BaHUEM BTOPOTO 3akoHa HbpIOTOHaM TpaBWiia CIIOKEHUS CHIL.
OnpenesnieHue )XECTKOCTU NPY>KUHBI.

AHaJIM3 CUTyaIuii, B KOTOPBIX HAOIIOIAI0TCs yrIpyrue nedopmManum, 1 uX 0ObICHEHUE C
HCIO0JIb30BaHUEM 3aKkoHa [ 'yka. Pemienue 3aj1a4 ¢ ucrosb30BaHuEM 3akoHa ['yka.

M ccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHU S

OT CUJIBI HOpMaJIbHOTO AaBiieHus. OOCyK/IeHuEe pe3yIbTaTOB UCCICIOBAHUS.

Onpenenenue ko3P huieHTa TpeHus CKOIbKeHUs. Mi3mepeHue cuiibl TpeHUs MOKOSI.
Pemienue 3a7auy ¢ UCHOJIb30BaHUEM (DOPMYJIBI JIJII CHIIbI TPEHUS CKOIbKEHHUSI.

AHany3 ABUYKEHUS TE€J TOJBKO IO/ IEHCTBUEM CHIIBI TSHKECTU — CBOOOHOTO TaiCHUS.
OOBbsiCHEeHHE HE3aBUCHUMOCTH YCKOPEHHSI CBOOOJHOIO MaJeHUsI OT MacChl Tela.

O1ieHKa BEIMYUHBI CUIIBI TATOTEHUS, IEHCTBYIOIIEH MEXIy ABYMs TeaaMu (IJ1sl pPa3HBbIX
Macc).

AHanu3 IBWKEHUSI HEOECHBIX Tel MO ACHCTBHUEM CHUJIbI TATOTEHHUS (C UCIOJIb30BaHUEM
TTOTIOTHUTENIbHBIX HICTOYHUKOB MH(OPMALIHH ).
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Pemienve 3amad ¢ MCMOJNB30BAHUEM 3aKOHA BCEMHPHOTO TSATOTEHUS U (DOPMYJIIBI ISt
pacyéra CUJIbI TSIKECTH.

AHanus OPUTI'MHAJIBHOI'O TCKCTA, OIIMCBhIBAIOLICTO IIPOSABJIICHHUA 3aKOHa BCECMHUPHOTIO
TSICOTEHUS; BBIIIOJIHEHUE 3aJlaHUI 110 TEKCTY (CMBICIIOBOE UTEHUE).

Habntonenune u o0Ccyk1€HUE ONBITOB 110 U3MEHEHUIO Beca TeJalpHh YCKOPEHHOM
JIBUXKXCHUN.

AHanu3 ycJIOBUM BO3HHMKHOBEHHUSI HEBECOMOCTH U Iepe- IPy3KHu.

Pemenue 3amau Ha ompezeeHre Beca Tella B Pa3IMYHbIX YCIOBUSX.

AHanu3 cujl, IeHCTBYIOIIMX Ha TeJo, NoKosiieecs: Ha onope. OnpesieeHne HeHTpa
TSKCCTH PpA3JINYHBIX TCJI

3aKOHBbI
coxpanenust (10 u)

MNmnynsc TeJa.
M3MeHeHne nMnyJibca.
Mmnynec cunbl. 3aKOH
COXpaHCHHS UMITYJIbCA.
PeakTHBHOE IBIKEHHUE.
Mexanndeckas: padoTa

M MOIIMHOCTL. Padora
CHIT TSIKECTH,
YIIPYTOCTH, TpPEHMUSI.
CBs13b SHEPruu u
paOoTHI.
TToreHIManbHAs
PHEPrus Tena,
TOJHSITOIO HaJ
MOBEPXHOCTHIO  3EMIJIM.
IlorennmansrHas
PHEPTrUs CcKaTou
[PYy>KUHBI.
Kunernueckass >Heprusi.
Teopema O KHHETHYECKOU
PHEPTHUH.

3aKoH COXpaHEHHUsI

MEXaHUYECKOM OHCPIrUuun

HaGmtonenne u oOCy’XJ€HHE ONBITOB, JEMOHCTPUPYIOIIUX Mepefady HMITyjJabca HpHU
B3aMMOJICMCTBUM TEJI, 3aKOH COXPaHEHUs HUMITyJibca MpU aOCOIIOTHO YIPYIoM U
HEYIPYTOM B3aUMOJICHCTBUM TEI.

AHaQIU3 CUTyallud B OKPYKAIOUIEH KWU3HU C MCIOJHb30BAHHMEM 3aKOHA COXPAaHECHUS
HMITYJIbCA.

PacriosHaBaHue SIBJICHHUS PEAKTUBHOTO JIBMKEHUsS B Tipupoje u Texunumke (MC —
OnoJIoTHs).

[IpuMeHeHre 3aKOHa COXPAaHEHUsI UMITYJIbCa ISl pacuy€ra pe3yJibTaTOB B3aUMOECHCTBUS
Tell (Ha mpuMepax HEeynpyroro B3auMOJEHCTBUS, YIPYTOro HEHTPAIbHOIO B3aUMOICHCTBUS
NIBYX OJWHAKOBBIX TEJI, OJHO N3 KOTOPBIX HEMTOABHKHO).

Pemenue 3a/1a4 ¢ UCIOJIB30BAHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.
Onpenenenue paboTbl CWIbl YOPYrOCTU TIpU  MOABEME TIpy3a C
HETIOJIBUYKHOT'O U MOJBUKHOTO OJIOKOB.

M3MmepeHne MOIIIHOCTH.

M3Mmepenne mOTEeHIMAILHOM SHEPTUH YIIPYTro 1e(OpMUPOBAHHOMN MPYKUHBI.

3mMepeHne KUHETUYECKOW SHEPTUM Tejla MO JJIUHE TOPMO3HOIO MyTH.

OKCIIEpUMEHTAJIbHOE CPAaBHEHHE M3MEHEHUS NOTCHUUAIbHOW U KUHETUYECKON 3HEpruit
Tela MPU ABUKEHUHU MO HAKJIIOHHOM MJIOCKOCTH.

JKCIIEpUMEHTAIbHAsl IIPOBEpPKA 3aKOHA COXPAHEHUs] MEXaHWYECKOW »JHEpPruv Mpu
CBOOOJHOM MaJICHUH.

[[pyuMeHeHre 3aKOHa COXPAaHEHUsI MEXaHUYECKOW YHEPTrUr sl pacyé€Tra MOTEeHIUAJIbHOM
1 KHWHETUYECKOW AHepruil tena. Pemrenue 3a1ad ¢ UCMOIb30BAaHUEM 3aKOHA COXPaHEHUs
MEXaHUYECKOW YHEPrUuu

HCIIOJIb30BAaHUEM
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Paznen 9. Mexanuueckue Kojied0anusi 1 BOJHBI (15 1)

MexaHnnveckue KonebarenbHoe HaOmtonenne konebaHui 1Moj ACHCTBUEM CHII TSKECTH U yIpPY- TOCTU M OOHapy»KeHHe
KoJIe0aHNS nBrkeHHe.  OCHOBHBIE [MOJTOOHBIX KOJIEOAHHWH B OKPY>KAIOIIEMMHUDE.
(7 9) XApPaKTEPUCTUKH AHanu3 KojebaHuM Ipy3a Ha HUTU M Ha IpyxuHe. OmnpeseneHrne 4yacToTbl KoJjiebaHuit
KOJICOAHUI: IIEPUOJ, (MATEMAaTHYECKOTO U IPYKUHHOTO MassTHUKOB.
JacToTa, amiuatyna. (HaOmronenne n oObscHEHUE SIBJICHUS pe3oHaHca. VccienoBanne 3aBUCUMOCTH TIEPUOJIa
MaTtemaTuyecKkuit U [KoJIeOaHWi TTOJABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HATH.
MPY>XUHHBIA MasTHUKU. ([IpoBepka HE3aBUCHUMOCTH TIepHOJa KoJIeOaHU Tpy3a, ITOJBEIIEHHOTO K JICHTE, OT
[IpeBpalieHre SHEPTrUU [MAcChI I'py3a.
pu kKosiebarenbHOM [HaOmronenne W oOCYXKIEHHE OIBITOB, JIEMOHCTPHUPYIOIIUX 3aBUCHMOCTh IIepHUoia
TBVDKCHHH. KOoJIeOaHUW TIPYKMHHOTO MasiTHUKAOT MAacChl TPy3a U KECTKOCTH TPYKUHBIL.
3aTyxarornue [IprMeHeHe MaTeMaTHYeCKOT0 M MPYKUHHOT'O MasiTHUKOB
KOJIeOaHusI. B Ka4eCTBE MOJIEIICH JJIsI ONTFCAaHUsI KOJICOaHUI B OKPYKAIOIIIEMMUPE.
BrIHY X IeHHBIS Pemrenne 3amad, CBS3aHHBIX C BBIYMCIICHHEM WIIA OIICHKOM 4acTOTHI (Tiepuona)
Kkosiebanus. Pesonanc Koje0aHui
MexaHn4yecKue CBoiicTBa OO6HapyKeHHUE U aHAJIN3 BOJIHOBBIX SIBJICHUI B OKPY>KaIOIIEMMUPE.
BOJIHbI. 3BYK MEXaHUYECKUX BOJIH. HaOmroneHne pacnpocTpaHeHUsl MNpPOJOJIbHBIX U TMOMNEPEeYHbIX BOJH (HA MOAENH) U
(8 ) J{1Ha BOJIHBI. 0OHapy>KeHHUE aHAJOTMYHBIX BUJIOB BOJIH B MPUPOJIE (3BYK, BOJSIHBIE BOJIHBI).
MexaHu4yecKue BOJIHBI BrrunciieHre JJIMHbI BOJIHBI 1 CKOPOCTH PaCIPOCTPAHEHUS 3BYKOBBIX BOJIH.
B TBEPIIOM TeJIe, DKCIEPUMEHTAIBHOE OIpPE/IeICHUE IPaHUL] YaCTOTHI CIBIIINUMBIX 3BYKOBBIX KOJICOAHUN.
ceiicMuueckue BoJHbL.  |HaOmromeHne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOThI (B TOM YMCIIE C HCHOJIb30BaHHUEM
3ByK. ' pOMKOCTB 3ByKa |[My3bIKaIbHBIX HHCTPYMEHTOB).
1 BbICOTA TOHA. Habnronenne u oObSICHEHHE SIBJICHUS aKyCTHUUYECKOTO pe30HaHca.
OTpakeHue 3ByKa. AHaIU3 OPUTUHAIBHOTO TEKCTA, MOCBAIMIEHHOTO UCIIOIB30BAaHUIO 3BYKa (WM YJIBTPa3BYyKa)B
MNudpa3Byk u TEXHHUKE (PXOJOKAIUs, YJIbTPa3ByK B MEAUIIMHE U JIP.); BBHIMOJIHEHHE 3aJaHUM IO TEKCTY
YIIbTPa3BYK (cMBICTIOBOE UTEHHE)
Pa3znen 10. DiieKTpOMAarHuTHOE 1MOJI€ ¥ JIeKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMarHuTHOe |[DJeKTpoMarHuTHoe mnoJie.[loctpoenne paccykaeHnid, 000CHOBBIBAIOIINX B3aMMOCBSI3b 3JIEKTPUUECKOTO U
noJie DIeKTpOMarHUTHbIE MarHUTHOTI'O TTOJIEH.
BOJIHBI.
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IMoBTOPHUTENLHO-0000 AT MOAYJIb (5 1)

CucreMaTtuzanuus 31
000011IeHIE
[MPEIMETHOTO
COJICP)KAaHHUS U OIIBITA|
eI TEeIIbHOCTH,
MPUOOPETEHHOTO  TIpU
M3y4dCHUN BCETO
Kypca pu3uku

O0o01IeHNEe

COJICP)KaHUS KKIOTO M3
OCHOBHBIX pa3nenonB
Kypca (11)71637 197

MEXaHUISCKUEC,
TCIUIOBBIC,
PJICKTPOMarHUTHBIE.
Hayunbii METO.
MO3HAHUS ero
peanu3aims B
dbusnueckux
MCCIICTOBAaHUSIX.
CBsA3b  (U3MKHU
COBPEMEHHBIX
TEXHOJIOTUI B 00J1acTH
rnepegauu
nH(bOpMaITHH,
PHEPreTUKE,

u

58

TpaHCIIOpTE

Brimonnenue  yueOHBIX — 3aJjaHUM, TPEOYIOMIMX  JIEMOHCTpAllMM  KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIUX €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

- IPUMCHEHHUS MMOJYYCHHBIX 3HAHUH JUII HAYYHOTO OOBSICHCHUS (DM3UYCCKHUX SIBIICHUH B
OKpY>Kalolel MPUPOJIC U TOBCEIHEBHON >KU3HU, a TAKXKE BBIABICHUS (PU3UYECKUX OCHOB
psila COBPEMEHHBIX TEXHOJIOTHI;

-IIPUMEHEHHUSI OCBOCHHBIX SKCIEPUMEHTAIBHBIX YMEHUM JJI UCCIIEAOBAaHUS (PU3MUESCKUX
SIBJICHWI, B TOM YHCJIE JI POBEPKU T'MIOTE3 U BBISIBJICHUS] 3AKOHOMEPHOCTEM.

Pemnrenne pacy€THBIX 3a7a4, B TOM YHCJIE MPEANOIararoliux UCIIOJIb30BaHNe (PU3UIESCKON
MOJIET U OCHOBAHHBIX Ha COAEPKaHUU Pa3IMUHBIX Pa3/AeyioB Kypca PU3UKH.
BrInojiHEHHWE W 3alMTa TPYININOBBIX WJIW WHIWBUIYAIbHBIX NPOEKTOB, CBSI3aHHBIX C

coJiep)KaHuEM Kypca GU3UKHU
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10 kaacc (68 u)

ComHua u
OTtpaxeHue
ITmockoe
3akoH

3aTMeHUs
JIyHBI.
CBETA.
3epKalio.
OTpaKCHUS CBETA.
IIpenomnenue cBera.
3aKOH  OpeIOMIICHUS
CBETa.
[Tonnoe
OTpaKeHUE
M cnonb30BaHue
BHYTPEHHEr0  OTPaKCHUs
B ONTUYECKUX CBETOBOJAX

BHYTpPEHHEE
CBeTa.

TemaTnuecknii 0;10k, | OcHOBHOe colep:kaHue OcHOBHbIE BH/IbI 1eATEIbHOCTH Y4Yalumxcs (Ha YpoBHe y4eOHbIX el cTBHiA)
TEeMa
Pa3nen 11. CBeroBble siBienus (26 4)
3aKOHBI HMcrounuku cBera. |HabGmroneHre onpITOB, AEMOHCTPUPYIOLIUX SBJIIEHUE MPSIMOJIUHEHHOIO PACIPOCTPaHEHUS
pacnpocTpaHeHust JlydyeBast Mozielb CBETA. (CBeTa (BOBHMKHOBEHME TE€HH M MOJYTEHM), U HUX HUHTEPIpPETalHs C UCHOIb30BAHUEM
cBeTa IIpsimonuHetHOE [IOHATUS CBETOBOI'O JIy4a.
(6 9) pactpocTpaHeHue cBera. |[OOBSICHEHHE U MOJCIMPOBAHUE COJIHEYHOTO M JIYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCMMOCTH yTjla OTPaKEHUSI CBETOBOTO JIy4aoT yrja MaJeHus.
3yueHue cBOMCTB HM300pakeHUsI B IUIOCKOM 3epkasie. HabGmroneHue u oOBsICHEHUE
OIBITOB T10 MOJIYYEHHIO N300paKeHNH B BOTHYTOM M BBIITYKJIOM 3epKkajiax. Habmonenue u
06L${CHCHI/IC OIIBITOB IIO HpeJ'IOMJ'IeHI/IIO CBE€Ta Ha rpaHHue paSJ'II/I'-IHLIX Cpe}I, B TOM 4YHUCIIC
OTNBITOB C TIOJHBIM BHYTPEHHUM OTpakxeHueMm. lcciemoBaHue 3aBUCUMOCTH — yrja
MMPEJIOMJICHUS OT yTJIa MaJICHUsI CBETOBOTO JIyda Ha TPAHUIIE «BO3TyX—CTEKIIO.
Pacnio3HaBaHue SIBICHUM OTpa)KEHUSI W MPEJIOMIJICHUS CBETa B IMOBCEAHEBHOW >KU3HH.
IAHaJTN3 U OOBSICHEHHUE SIBJICHUST ONITHYSCKOTO MHUpaXKa.

Pemenne 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHOB OTPaKEHHUS M TIPEIIOMJICHHS CBETA

JInH3LI U onmTHYecKHe
npuoOOpbI
(6 v)

Jlunza, xon maydeil B
ITUH3E. Omnruueckast
cUCTEMA.

OnTuyeckue

MPUOOPHI:
dboToarapar,
MHUKPOCKOTI

1 Teneckon. [7ma3 kak
ONTUYECKAast cucrema.
bimzopykocTs 54

[TosryueHue M300paKEHUM C TTOMOIIBI0 COOMPAIOIIECH M PacCeUBAOIICH JIMH3.
Onpenenenue GOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIBICOOMpAIONICii TNH3HI.

IAHaU3 YCTpPOWCTBA W TMPUHIMIIA JEHCTBUS HEKOTOPBIX ONTUYECKUX HOPUOOPOB:
(oToanmapara, MUKPOCKOIIa, TEJIECKOTIa

(MC — Guonorusi, aCTpOHOMHUS ).

IAHATIU3 SIBJICHUM OJIM30PYKOCTU U NaTbHO30PKOCTH, IPUHLHIIA AercTBUSA 0UKOB (MC —
Ouonorus)

TAJIbHO30PKOCTDH
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sapa. HyknonHass mopenb
ATOMHOTO sijipa. M30TOIBI.

Paznoskenue Pasnoxxenne Oenoro ceera|HaOmroieHne mo pasiioKeHHI0 Oejoro cBera B CIekTp. Habmioaenue u oObsicHEHHE
Oeqioro cBeta B B cnekTp. ONBITBI [ONBITOB 110 MOJYYEHHIO OEJI0Ir0CBETA IIPU CJIIOKEHUHU CBETA Pa3HbIX I[BETOB.
CIEKTP Hpiotona. Cnoxenue [[IpoBeneHue u oOBSICHEHHE OIBITOB IO BOCIPUSTHUIO LIBETa IMPEIMETOB IIPU HX
3w CIIEKTPaJIbHBIX IIBETOB. [HAOIIOICHUH Yepe3 BETOBBIC (PUIBTPHI (LIBETHHIEC OUKH)

Jlucriepcus ceera

Pa3nen 12. KBanroBsble siBiaenus (32 )

Ncnyckanue Oneitel  Pesepdopna nOOcyxaeHue nenu onsiToB Pesepdopaa no uccieoBaHU0 aTOMOB, BBIIBUKEHUE THIIOTE3
U MOIJIONIeHUe CBeTa [[UIaHeTapHasi MO/IEJIHO BO3MOYKHBIX pPe3yJIbTaTaxX OINbITOB B 3aBUCHMOCTH OT IPEIOIaraéMoro CTpOEHHSI aTOMOB,
aToMOM aToMa. (hopMyIMpOBaHUE BHIBOJOB U3 PE3YJIbTATOB OIBITOB.
(49 Monens aroma bopa|OOcyxaeHne mpoTUBOpEYNi TUTAHETAPHOW MO aTroMa

M cnyckanue AW OCHOBAHWM JJis TUNIOTE3bl bopa 0 cTarmoHapHBIX OpOWUTaX AJIEKTPOHOB.

[OTJIOIIEHUE ceetaHabmro1eHHe CIJIOUIHBIX U JIMHEHYAThIX CHEKTPOB U3IYUYEHHUS pa3INUHbIX BEIIECTB.

aTOMOM. KBanTbIO0BsICHEHNE TMHEWYATHIX CIEKTPOB U3ITYUECHUS

JInHeyaTele CIEeKTPbI
CtpoeHue aToMHOro |PagnoakTUBHOCTD. OOcCyXJIeHUEe BO3MOXXHBIX THIOTE3 O MOJACIAX CTpoeHus sizpa. OmnpenerieHne cocraBa
sApa Anbda-, Oera- Hsiziep MO 3aJaHHBIM MAacCOBBIM U 3apsiAOBBIM YHCIIaM U 110 MOJ0KEHHUIO B IEPHUOINYECKOMN
(6 9) raMMa-u3J1ydCHHUS. cucteme srieMeHTOoB (MC — xummust).

CtpoeHue aTOMHOTOAHaJIM3 U3MEHEHMs COCTaBa siJipa U €ro MOJIOKEHHUs B IEPUOAUYECKON CHUCTEME IpU

a-pagnoakTuBHOCTH (MC — Xumus).
ccneqoBanrue TPEKOB a-4acTHIl IO TOTOBBIM ¢oTorpadusm. OOHapyKEHHE U HU3MEpPEHUE

PannoakTuBHbBIC [paaIuaIMoHHOro ()oHa C MOMOIIBIO JO3UMETPA, OLIEHKA €r0 MHTEHCHUBHOCTH.
npeBpamieHus.  [lepuogAHann3 OMOTOrMYECKUX U3MEHEHUM, MPOUCXOAAIINX MOJ JEHCTBUEM PaJHOAKTUBHBIX
roJiypacrazja. m3nyuenuit (MC — Ouonorus). Mcnonb3oBaHue pagvOaKTUBHBIX HU3IyUYeHUN B MEIUIIMHE
JleticTBus (MC — Guomnorus)
paaroaKTUBHBIX
M3JIydeHUN Ha >KUBbIC
OpraHu3Mbl
SAnepHble peakunu SAnepHbie peaknuu. |PerieHue 3a1ay ¢ UCIOJIb30BAHMEM 3aKOHOB COXPAHEHUSI MACCOBBIX U 3apsiIOBBIX YHUCEN
(7 9) 3aKOHbI COXpaHEHMsI [Ha ONpEeJeNIiCeHWE pPe3yJIbTaTOB SJACPHBIX  pEakluil; aHadu3  BO3MOXKHOCTH WM
3apsiI0BOr0O U |[HEBO3MOXKHOCTH SIIEPHOM pEaKIvH.
MacCOBOTO ynucen. |OIEHKa SHEPTUH CBSI3U SIAEp C MCIOJIb30BaHUEM (HOpMYIIbI DHHIITEHHA.
JHeprust cBs3u  (OOCy»XKIeHHE MEPCIEKTUB UCIIOIB30BaHUS YIIPABISIEMOTO TEPMOSIICPHOTO CUHTE3A.
aToMHBIX sifep. CBazp  |OOCyXIeHHE NPEUMYNIECTB U JIKOJOTHMYSCKUX MNPOOJIEM, CBS3aHHBIX C SIEPHOU
Maccbl U dSHepruu. pPHepretukoi (MC — skoiorus)
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Peakuun cuHTE3a WM
IEJICHUS SIIED.
Mcrounnku SHEPruu

ComnHuau 3BE3 .
InepHas sHepreTuka

IMoBTOpPHUTENLHO-0000 AT MOAY.Ib (10 u)

CucreMaTu3aimsl
0000111eHNE
[IPEIMETHOTO
coAep KaHUs

15
NesITEeJIbHOCTH,
PUOOPETEHHOTO MPU
M3yIYCHUHN BCETO
Kypca pu3uku

OIlbITa

Hu

O60011eHne coaep KaHus
Ka)XIOTO W3 OCHOBHBIX
pa3aenoB Kypca (pU3NKu
MEXaHUYECKHUE, TeTIIOBbIE
PIEKTPOMArHUTHBIE,
KBAHTOBBIC SIBJICHHSI.
Hayunbiii
[TO3HAHUS
peanu3arnus
dbuznueckux
HCCIIEIOBAHUSIX.

CBs13b buzukn %
COBPEMEHHBIX TEXHOJIOTUH
B obiactu  mepenadu
nHopMaInu,

METO]]
erd
E

PHEPreTUKE, TPAHCIIOPTE

BemonHeHne  y4eOHBIX — 3aJlaHuid, TPEOYIOMUX JEMOHCTPAIUU
XapaKTEPU3YIOIINX €CTECTBCHHO-HAYYHYIO TPAMOTHOCT:

- MPUMEHEHUS TOJIYYCHHBIX 3HAHHWU JJII HAYYHOTO OOBSICHEHUS (U3NYCCKUX SBJICHUN B
OKpY KaroIeld MpHUpoJiec U TOBCEIHEBHOMN JKM3HU, a TAK)KE BBIABICHUS (DU3MICCKHX OCHOB
psiia COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMCHEHUSI OCBOCHHBIX SKCIICPUMEHTAIBHBIX YMEHUW ISl UCCIICIOBAHUS (PU3HMYECKUX
SIBJICHUI, B TOM YHCJIC I IPOBESPKU TUMOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTCH.

Pemenne pacu€THBIX 3ama4, B TOM YHCJE NPEAIIOJIAralolliX HCIOJIb30BaHHUE
(¢bu3nUecKOll MOJETM W OCHOBAaHHBIX Ha COJACPKAaHWHM Pa3IUYHBIX pa3JielIoB Kypca
buzukn.

BrIimiosTHEHHEe W 3amuTa TPYNIIOBBIX WIIM WHIAWBUIYAIBHBIX MPOEKTOB, CBS3aHHBIX C
coJep>kaHueM Kypca QU3uKu

KOMIIETECHTHOCTEH,

[Tpu pa3paboTke pabodel MporpaMMbl B TEMAaTHYECKOM TUTAHUPOBAHHUH JTOJKHBI OBITH YATEHBI BO3MOYKHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX (IIMGPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBISIOMINXCA YI€OHO-METOIMYECKUMH MaTepraiamMu (MyJIbTUMEIUIHBIC
MIPOTPAMMBI, JIEKTPOHHBIC YICOHUKH U 33JJaYHUKH, JIEKTPOHHBIC OMOINOTEKH, BUPTYaIbHBIE Ja00OpaTOPUHU, UTPOBBIC IPOTPAMMEI,
KOJUICKITMU IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HUCIONB3YEMBIMH JUIsi 00y4deHUs W BocmuTaHusi oOyuarommxcs ¢ HOJIA,
MPEICTABICHHBIMU B AJIEKTPOHHOM (IIM(POBOM) BUJIE U PEATTU3YIOMUMH AUAaKTHIecKue Bo3MokHOCTH MKT,comepxanue KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIBCTBY 00 0Opa3oBaHUU.
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Ioaxoanl K OLICHMBAHUIO INIAHMPYEMBIX Pe3yJbTATOB 00y4eHH s

[Ipu oLEeHMBAHUM TUIAHUPYEMBIX PE3yJbTaTOB OOYUYEHUS (PU3HMKE yYalTUXCs
¢ HOJA HeoO0XoauMoO yYHUTBHIBATH TaKU€ WHIAUBUAYAJIbHbIE OCOOEHHOCTH WX
pPa3BUTHUA, KaK: YpPOBEHb Da3BUTHUs MOTOPUKHA DPYK, YPOBEHb BIIAJCHUSA YCTHOM
HKCIIPECCUBHOM pEYbl0, YpPOBEHb pa3BUTUS pPabOTOCIOCOOHOCTH Ha YpOKe
(UcTOIIaeMOCTh IEHTPAIILHOM HEPBHOU cucTeMbl). Mcxons W3 3TOTO, y4uTelb
UCIIOJIB3YeT MJIA Yy4Yalluxcs WHIMBUIYaJbHbIE (OPMBI KOHTPOJIA pPE3YJIbTaTOB
oOyuenuss ¢usuke. Ilpu CcHIKEHHON PabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HAapyLIEHUSAX MOTOPUKU PYK BO3MOXHO YBEJIMYEHUE BpEMs I BBIIIOJIHEHUS
KOHTPOJBHBIX M CaMOCTOATENIbHBIX paO0T. KOHTpOJbHBIE, CaMOCTOATEIbHBIE WU
OpakTHYeckue paboThl MpU  HEOOXOAUMOCTH  MOTYT  MpeasiaraThCsi ¢
UCIIOJIb30BAHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHUSA, WHOTO MPOrPaMMHOIO
oOecrieyeHusi, OOECHEUYMBAIONIETO MEPCOHU(PUIUPOBAHHBIA  Y4YeT  y4eOHBIX
JIOCTXKeHUM oOyvaromuxcs. Texkymuil KoHTposib B ()OpMe YCTHOTO OIpoca IMpu
HU3KOM KadeCTBE YCTHOM 3KCIPECCUBHOM peUM ydaluxcsi HEOOXOJIUMO 3aMEHSTh
NUCHbMEHHBIMU (OpMaMHU.

CrnenuajbHbIe YCJIOBHS peajn3aniu JUCITATIIHHBI

1. HeoOXxomuMo mMpeaycMOTPETh HAJIMYME TEPCOHAIBHBIX KOMITBIOTEPOB,
TEXHUYECKUX TPUCTIOCOONEHUI (crienuaabHasl KIaBHATYypa, pa3IMdHOTO BHUAA
KOHTaKTOPbI, 3aMEHSFOIINAE MBIIIIb, JPKOUCTUKH, TPEKOOJIBI, CEHCOPHBIC TUIAHIIICTHI).
2. JIoJKHBI OBITH CO3/IaHbI YCIOBUS Il (DYHKIIMOHUPOBAHHS COBPEMEHHOMN
MHPOPMAITMOHHO-00pa30BaTEIbHON CPeIbl MO (PU3HKE, BKIIOYAIOIICH JIEKTPOHHBIC
MHPOPMAITMOHHBIE  PECypChl,  JJIEKTPOHHBIE  OOpa30BaTENBHBIE  PECYpCHI,
COBOKYITHOCTB UHPOPMAITMOHHBIX TEXHOJIOTHH,
TEJICKOMMYHHKAITMOHHBIX TEXHOJIOTHHA, COOTBETCTBYIOIIUX TEXHHUYECKUX CPEICTB
U TEXHOJIOTHH (B TOM ymcie (uem-TpeHaxxepoB, HHCTpyMeHToB Wiki, indpoBbix
BUJICO MAaTEPHAJIOB U JIp.), 00ECIICYNBAIOIINX JOCTHKCHHE KaXIbIM 00YJIarOIIUMCS

¢ HOJIA makcuMainbHO BO3MOYKHBIX JUISI HETO PE3yJIbTATOB O0YUYCHUSI.
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