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[Ipumepnas pabouass mnporpamma (manee IIporpamma) mno yuyeOHOMY
npeamery «®@usuka» paszpaborana Ha ocHoBe DPI'OC OOO, IlpumepHoii
MpOrpaMMbl BOCIIUTAHHS, C YYETOM pacmpelelEHHBIX MO KiaccaM MPOBEPsSEMbIX
TpeboBaHMI K pe3yiabTaTaM OCBOeHHs OCHOBHOH 00pa3oBaTeNbHON MpPOTrpamMMbl
OCHOBHOTO 00111eT0 00pa30BaHUsI.

IosicHUTEALHAA 3AIINCKA

OO0wmas xapakrepucTuka yueOHoro npeamera «Puzuka»

Kypc duszuku — cucremooOpaszyromniuii 1jisi €CTeCTBEHHO-HAYUYHBIX YUeOHBIX
IPEMETOB, MOCKOJBKY (DM3UYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XHUMHEH, Ouonorueut, actpoHomuei u ¢usnyeckoir reorpadueii.
®duzuka — HTO MNPEAMET, KOTOPbI HE TOJBKO BHOCUT OCHOBHOW BKJAJ B
€CTEeCTBEHHO-HAYUYHYIO KapTUHY MHpaA, HO M TMPEIOCTaBIICT HamOoJiee SICHBIC
o0pasIpl MPUMEHEHHs] HayYHOTO METOJa IO3HAaHWS, T. €. Crocoba TMOJydeHUs
JIOCTOBEPHBIX 3HaHUH 0 Mupe. HakoHer, ¢puszmka — 310 mpeaMeT, KOTOPIN HapsAy C
JIPYTUMU €CTECTBEHHO-HAYYHBIMU TIpeAMETaMH JIOJDKEH JaTh OOyYaroluMcs
npejacTaBieHue 00 YBJICKATEIbHOCTH HAYYHOTO HCCICIOBAHUS W PAJOCTH
CaMOCTOSITEILHOTO OTKPBITHUS HOBOTO 3HAHUSI.

OpHa w3 TNaBHBIX 337a4 (PU3UUYECKOro 0Opa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTU H
MHTEpeca K HayKe y OCHOBHOM Macchl 0OydYaromiuxcs, KOTOphIE B JajbHEHIIEM
OyIyT 3aHSIThl B CaMbIX pPa3HO-00pa3HBIX cdepax nestenbHocTd. Ho HEe MeHee
BaXXHOM 3alaudell SIBISETCA BBISIBIEHHWE M TOJATOTOBKA TaJAHTIMBBIX MOJIOJBIX
JIOJIEH I TPOJOJDKEHWS oOpas3oBaHUsS W JanbHEHIIed mnpodeccrnoHanbHOM
JESTENBbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIEJOBAaHUN U  CO3JIaHHUU
HOBBIX TeXHOJNOTHH. COrjacHO MPHUHATOMY B MEXKIYHAPOIHOM COOOIIECTBE
ornpeeneHnio, «EcTecTBeHHO-HayYHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTDH YeJIOBEKa
3aHUMAaTh AKTUBHYIO TPAXKIAHCKYIO TO3UIHUI0 TO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMM HAyKaMH, M €r0 T'OTOBHOCTb
MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU HACAMU. HayyHO T'pamMOTHBIN 4YENOBEK
CTPEMUTCS y4acTBOBAaTb B apryMEHTUPOBAHHOM  OOCYXKIEHUHM MpOOJIEeM,
OTHOCSIIIIMXCSI K €CTECTBEHHBIM HayKaM W TEXHOJIOTHSIM, YTO TpeOyeT OT HEro
CIENYIOLINX KOMIIETEHTHOCTEM:

HAy4YHO OOBSICHATH SBJICHUS, OIEHWBATh M IOHUMATh OCOOCHHOCTH
HAay4YHOI'O UCCJICIOBAHUS,

WHTEPIPETUPOBATh JAHHBIE M MCIIOJIb30BAaTh HAYYHbBIC JOKA3aTEIbCTBA JJIS
MOJy4YE€HUS BBIBOJOB.

N3yuenue ¢u3nku cmocoOHO BHECTH PEMIAOIIMKA BKJIaa B (HOpMUpOBaHUE
€CTECTBEHHO-HAYYHOM IPAMOTHOCTH O0yYarOUIUXCSl.

esu u3yyeHus y4eOHoro npeaMmera « Dusuka»
Henn wu3ydenuss (U3MKH 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 3HaHWM O  JAUCKPEeTHOM  CTPOCHHMM  BEIIecTBa, O
MEXaHUYECKHUX, TEINIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

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 3a/a4Y;

pa3BUTHE YMEHHUN HAOJIIOJaTh NMPUPOJHBIC SIBJICHUS W BBHINIOJIHSATH OIBITHI,
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 ocHoBe m3ydenus martepuana Kypca (U3UMK{ NPOAOKATH pa3BUBATh Y
yuamuxcsi ¢ HOJIA wbiciuTenbHbIE ONEpaluu, 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 U IOBCEIHEBHOM >KU3HBIO YYAIUXCS, Pa3BUBATh
y4eOHYI0 MOTHBALIMIO K IO3HABATEIbHOM 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
YCBOGHMS IpenMeTa, paboyasi mporpaMma COCTaBIIsI€TCA TaKUM o0pa3oM, 4TOOBI
UMETh BO3MOXXHOCTh YBEIIMYHUTH KOJUYCCTBO YACOB MO BCEM TEMaM, UCKIIOYUTH
HeoOs3aTeNbHBIE TEMBI, COKPAaTUB 00BEM TEOPETHUECKOTO MaTepuaia, COXpPaHHB
IIPH 3TOM KaK MUHUMYM 0a30BbIii YPOBEHb MOJTOTOBKH OOYYArOIIUXCS. Y ICTUTH
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,
IpEIoarapilue caMoOCTOSTENbHYI0 00pad0TKy HHpOpMAIMK 00Yy4arOIIUMUCS C
MCIIOJIb30BaHUEM JIOZMPOBAHHOM MO3TANHON ToMony neaarora. [IpeaBapurenbHoO
yuutTenab o0ydyaeT paborath ¢ mHpoOpMaIMen no oopasiyy, alropuTMy, BOIPOCAM.
OOyyaromuiicss 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 YYHTHIBAET TaKUe
O0COOCHHOCTH OO0YYaloIerocs, Kak pa3BUTHE JABUTATEIBHON cdephl, HapyIICHUE
oOmielt MoTopuku (00Iasi HAMPSKEHHOCTh WM BSJIOCTh, HETOYHOCTh JABUKCHUM,
napaqdy, 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
majgblleB HEpPa3BUTHl MPAKTHUECKH Yy Bcex oOyuatomuxcs. [loatomy mepen
YUHUTENIEM CTOUT 3ajJiladya COBEPIICHCTBOBAHUS JBIKEHUNW M CEHCOPHOTO Pa3BUTHUS
MIPU BBHITIOJIHEHUHM TPAKTUYECKUX U J1abopaTtopHbIx padot. [lpm HegoctatodyHOM
Pa3BUTHH YCTHOW pPEYM, TYTOyXOCTH TPH TPOBEICHUU TEKYIIEr0 W HMTOTOBOTO
KOHTPOJISL HWCIOJIb3yeT METO/BI, OOJErdarmue JOCTHKEHHUS TMOJI0KUTEIHHOTO
pe3ysbTaTa U HE TPABMHUPYIOIIYIO TICHXHUKY 00Yy4YaromuXCsl.

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
3aTpyIHEHHS JOHKHA OBITh BO3MOXKHOCTBH BOCIIOJIB30BATHCS OMOPOH Mo o0Opasiry,
0 AIrOpUTMY (3a0bLT - TOBTOPIO - BCIIOMHIO - CHIEJIAI0).

OnHuM U3 myTed NOBBIIEHUS MOTHUBALMU U 3P(HEKTUBHOCTH Yy4EOHOM
JESTENHHOCTH SIBIIICTCA BKJIOYEHUE YUYAIUXCS B y4eOHO-MCCIIENIOBATEIBCKYIO H
MPOCKTHYIO IESITEIbHOCTh, KOTOPasi UMEET CIIEAYIONINE OCOOCHHOCTH:



® IIeJTH M 33]]a4M 3TUX BUOB JACATCIBHOCTH yUAIUXCS OTPEICIISIOTCS
KaK UX JAYHOCTHBIMH MOTHBAMH, TaK U COLUAIBHBIMH. JTO 03HAYAET, YTO
Takasi JeSATEIBbHOCTh JODKHA OBITH HANpaBJICHA HE TOJBKO HA TOBBIINICHHUE
KOMITETEHTHOCTH TOAPOCTKOB B TIPEAMETHONW OO0JIACTH OIPEACICHHBIX
y4eOHBIX JUCIMIUIMH, HE TOJBKO HA Pa3BUTHE WX CIIOCOOHOCTEH, HO M HA
co37aHue MPOAYKTa, IMEIOIIETO 3HAYUMOCTbD JIJIST IPYTHX;

e y4eOHO-HUCCIEA0BATEeIbCKass W TMPOCKTHAS NEATEeIbHOCTh JIODKHA
OBITH OpPraHW30BaHAa TAaKUM O00pa30M, YTOOBI yJaIIHeCs] CMOTIIN PEaTn30BaTh
CBOM TOTPEOHOCTH B OOIICHUM C OJHOKJIACCHHKAMH, YYUTCISIMH W T. .
Ctposi pa3IMYHOrO pojaa OTHOIICHHWS B XOJC IIeJICHAIIPABICHHOM,
MIOMCKOBOW, TBOPYECKOW U TIPOAYKTHBHON JEATCILHOCTH, YydalIuecs
OBJIaJICBAIOT HOPMaMH B3aUMOOTHOIICHHWH C Pa3HBIMU JIFOJBMH, YMCHHSIMHU
NEPEXOIUTh OT OJHOTO BHUA OOIICHHUS K JAPYroMy, MPUOOPETAIOT HABBIKH
WHAVUBUAYATLHOH  CaMOCTOSTEIBLHONM pabOTBI M COTPYJHUYECTBA B
KOJIJIEKTHBE;

e opraHu3anus Y4eOHO-HCCJICAOBATEILCKUX M TPOSKTHBIX paboT
oOydJaromuxcs oOecrieunBaeT COUEeTaHHE Pa3IUYHBIX BHUJIOB
MO03HABATEILHON JIEATELHOCTH. B 3THX BUAAX ACATEIBHOCTH MOTYT OBITh
BOCTpEOOBaHbl ~ MPAKTUYECKH  JIIOObIE  CIIOCOOHOCTH  MOJPOCTKOB,
peanr30BaHbl TUYHBIC TPUCTPACTHS K TOMY HJIM HHOMY BHJTY JICSITEILHOCTH.

XapakTepucTtuka oco0bIX 00pa3oBaTeJIbHBIX NOTPeOHOCTEH

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

® BBEJICHHE B COJIEp)KaHHME OOYy4YeHHUs CIEIHUaJIbHBIX pa3/elioB, HE
npucyrcTBytomux B [Iporpamme  HOpMaiabHO pa3BUBAIOLTUMCS
CBEPCTHHKAM;

® UCIOJIb30BaHUE CHEIUATbHBIX METOJIOB, MPUEMOB U CPEICTB
oOydyeHuss (B TOM 4YHCIE€ CICUHUATU3UPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTUH), 00ECIIEYNBAIOIINX PeaTnu3aiio 00yIeHMS;

® UHAMBHUAYyaTu3anus o0ydeHus TpeOyeTcs B OONbIlel CTENEHU, YeM
JUTSI HOPMATHUBHO Pa3BUBAIONMIETOCS O0YYarOIIETOCs;

e HEoOXO/IMMO WCIOJB30BAaHUE OMOp C JeTanu3anueii B (dopme
AITOPUTMOB JIJIi KOHKPETH3AIlMU JIEUCTBUM TIPU CaAaMOCTOSITEIBHOU pabdoTe,
oOecrieueHue 0CO00M MPOCTPAHCTBEHHONW ¥ BPEMEHHOW OpTraHHU3aIluu
o0pa3oBaTeIbHOM CPEIbI.

e crieruaibHOEe O0yUYeHHE «IEPEHOCY» CPOPMHUPOBAHHBIX 3HAHUN U
YMEHHU B HOBBIE CUTYallMU B3aUMOJICMCTBUS C IEMCTBUTEIBHOCTBIO;

e crieruanbHas MOMOINb B Pa3BUTHUU BO3MOXKHOCTEH BepOaTbHOU M
HeBepOabHOM KOMMYHUKAIIMU HA YpoKax (U3UKH.

Mecto yyeOHOro npeaMera «@u3nuKa» B y4eOHOM IJIaHe
B cootBerctBun ¢ ®I'OC OOO ¢Pusuka sBuasgercss o00A3aTEIbHBIM



MpeIMETOM Ha YPOBHE OCHOBHOro oOuiero oOpa3zoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT u3ydeHue (U3MKM Ha 0a30BOM ypoBHE B 00bEME 1O 2 4 B
Henemo B 7, 8,9 10 xmaccax.

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.

Kak ¢uszuka u Jpyrue ecTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOIIOJAEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIIBM)KEHHUE THIOTE3, SKCIEPUMEHT 1O MPOBEPKE TUIMOTE3, OOBSICHEHUE
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 MOMOIIH >KHAKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIEPaTyphI.

6. [IpoBeneHne wucciaegoBaHUs IO MPOBEPKE TUIOTE3bl: JATBbHOCTD
noJyiéra mapukKa, MyIMEHHOTO TOPU30HTAIBHO, TeM OoJbllie, 4YeM OOJIbIlie BHICOTA
IIyCKa.

Pa3nen 2. [lepBoHayanbHble CBeeHHS 0 CTPOEHUH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOILINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHne dyactull BeniecTBa. CBSI3b CKOPOCTH JIBMOKEHUS YACTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBwkenue, auddys3us. B3anmmomelcTBue YacTuil
BEILIECTBA: TPUTSIKEHHUE U OTTAJIKHUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, )KUAKOCTEN U TBEPABIX
(kpuctaminueckux) Tena. B3auMocBs3p MEXIy CBOMCTBAMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OCcOOEHHOCTH

2

AR

1 MC — aneMeHTHI CoJiep KaHHUs, BKIFOYAIOMINE MEKIIPEAMETHBIE CBSI3H, KOTOPBIE ITOAPOOHEE PACKPBITHI B TEMATHUECKOM
TUTAHUPOBAHUH.

2 3pech U fanee IPUBOJUTCS PACIIMPEHHBIN IEpeUeHb 1a00paTOPHBIX PabOT U OMBITOB, M3 KOTOPOT'O YUHUTEINb JeNIaeT BEIOOp IO
CBOEMY YCMOTPEHHIO U C YIETOM CIHCKa SKCIEPIMEHTAIBHBIX 3aJaHUH, TIpeIaraeMbix B pamkax OI'D mo ¢usnke.



arperaTHbIxX COCTOSIHUI BOJBI.

Jemoncmpayuu

1. HaGnronenure 6poyHOBCKOIO IBUKEHUS.

2. HaGmonenue nuddysun.

3. HaGmionenne  siBneHUM, OOBACHAIOIIMXCS  NPUTSDKEHUEM — WIIU

OTTAJIKUBAHMEM YaCTHI[ 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 CKOpPOCTh MPH HEPAaBHOMEPHOM JABMXKeHUU. Pacuér mytu u
BPEMECHH JIBHXKCHUS.

SBnenve wHepHuU. 3aKOH MHEPHUH. B3aumoneicTBHUE Tel Kak MpUYUHA
U3MEHEHUS CKOPOCTH [IBIDKCHHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[TnoTHOCTE BemiecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
o0béMa BelecTna.

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.
CnoxeHue cuil, HapaBJIEHHBIX 110 OAHOUN npsiMoi. PaBHoxeicTByromas cui. Cuna
TpeHusi. TpeHHe CKOJIbXEHUS U TPEHHE MOKOA. TpeHue B MPUPOAEC U TEXHUKE
(MC).

Hemoncmpayuu

1. Habmronenre MexaHU4eCcKoro JBUKEHUS Tea.

2. HN3mepenne CKopoCTH MPSIMOJIMHEUHOTO IBU>KEHHS.

3. HaGmronenue siBjieHUS HHEPIIUH.

4, HaGmronenne u3meHeHus CKOPOCTH MIPU B3aUMOICHCTBUN TE.

o. CpaBHeHUE Macc 10 B3aUMO/JIEUCTBUIO TEI.

6. CnoxeHue cuil, HallpaBJIEHHBIX MO OJHON NPSIMOM.

Jlabopamopnuie pabomot u onvimaot

1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOIO  JABWXKEHUA  (IIapuKa
B KHUJIKOCTH, MOJIETH SJIEKTPUIECKOTO aBTOMOOWIIA U T. T1.).

2. Omnpenenenue CpeaHE CKOPOCTH CKOJBKEHUSI OPyCKa WU IIaprKa 1Mo
HAKJIOHHOM IIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD pPaCTSKEHUS
(medopmarumn) Ipy>KUHBI OT MPHIOKESHHON CHUTHI.

d. OnbIThL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOIbKEHUS

OT BEca TeJIa U XapaKTepa COMPUKACAIOIIUXCS TIOBEPXHOCTEH.
Paznen 4. JlaBjieHue TBEPABIX TeJ, ;KHIKOCTEH U ra3oB
Jasnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUs JaBiieHus. 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 3emnn u armochepHoe napineHue. [IpudyuHBI CylEeCTBOBAaHUS
Bo3aymiHON o6onouku 3emiu. OnbiT Toppuuemnmu. U3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! 17151 U13MEpEHUs: aTMOCHEPHOTO JTABICHUS.

JlelicTBrE KUIKOCTU U Ia3a Ha NOIPYKEHHOE B HUX TeJlo. BelTankuBaromas
(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 BBITAJKUBAIOIIEH CHJIBI, JACHCTBYIOUIEW Ha TEJO,
MOTPYKEHHOE B KUIAKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHUJIbI, IEMCTBYIOIICH 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  KOHCTPYUPOBAHHE  JIOAKHU
U ONPENIETICHUE €€ IPYy30II0IbEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTb. JHEPIUs

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MeXaHHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[pumeHenue npaBuiia paBHOBECHsI phluara K OJIOKY.
«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocTtbie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannyeckass d3Heprus. KuHeTMueckas W TNOTCHUUAIbHAs JHEPIUS.
[IpeBpalenre 0JHOTO BUJIa MEXAaHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXpPAHEHHUS
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 TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOH TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB UM MOJIEKYJ. OTBIThI, MOATBEPKIAOLINAE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHHU.

Mogenun TBEPAOrO, KUIAKOTO W Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOICTB ra3o0B, KUJIKOCTEH U
TBEPJBIX TEI HAa OCHOBE TMOJOXKEHUNU MOJICKYJISIPHO-KUHETUUECKOW TEOpHH.
CmaunBaHUE U KalWUISIpHBIC sBJIEHUS. TeTUIOBOE pacliupeHre U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
YaCTHII.

Buytpennsis  sHeprusi. CrocoObl HW3MEHEHUsS BHYTPEHHEH OSHEpruu:
TeIIonepeaya u COBEPIIICHUE paboTHL. Buns TeTuIonepe1auu:
TETJIOMPOBOTHOCTh, KOHBEKITHUS, U3ITyUCHUE.

KonnuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelecTBa. TermaooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OajlaHca.

[InaBneHre U OTBEPACBAHUE KPUCTAIIMUECKUX BEIIECTB. Y I€JIbHAS TEIJIOTa
miaBiaeHus. [lapoobOpasoBanne u koHaeHcanusa. Mcmapenwme (MC). Kunenwue.
VYnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCHMOCTh TeMIIEpaTypbl KUIIEHUSI OT
aTMoc(epHOro J1aBJicHus. BiaxXHOCTh BO3ayXa.

DHeprus ToriuBa. Y AeibHas TeIIoTa CroOpaHus.

[Tpunnumer  paboThI TEIUIOBBIX JIBUTATEIICH. KIIT TEILUIOBOT'O
nBuratess. TerioBble ABUTaTENN U 3aluTa okpy:xatotieit cpenst (MC).

3aKOH COXpaHEHHUs U MPEBPAICHUSI SHEPTUU 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 IUIABJIICHHUH.
13. Mopgenu TeIUIoBbIX ABUTATENIEHN.

10



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 3aPS0B U PACCTOSIHUS MEXK/TY TEIAMU ).

Onekrpuueckoe mnoje. Hanpsix€HHOCTh 3nexkTpuyeckoro mnois. IlpuHiun
CYHEPIIO3UIMH 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 TOKa.  DIEKTPUUYECKOE  HaIpsKEHHE.
ComnpoTuBieHUe MPOBOJHUKA. Y AEIbHOE COMPOTHUBJIECHHE BemlecTBa. 3akoH Oma
s ydactka uenu. [locinegoBaTenbHOEe UM MapallyIeibHOE — COEMHEHHE
MIPOBOIHUKOB.

PaGota ®m wMoOmHOCTH 23JeKTpuyYecKoro Toka. 3akoH Jxoymns—JleHia.
DneKTpuYecKue e U MOTpeOUTENH IEKTPUIECKoil 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHWTH.  B3anMOIENCTBHME  TOCTOSAHHBIX  MarHUTOB.
MaruauTtHoe nosne. MarHutHoe nojie 3eMJIM U €ro 3HAaYEHUE I )KU3HU Ha 3eMiie.
Ombir  Opcrena. MarHutHoe 1OJ€  3JIEKTPUYECKOro Toka. lIpuMeneHwue
AJIEKTPOMArHuTOB B TEXHUKE. [[elficTBME MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIIb MMOCTOSIHHOIO TOKa. Mcronbp30BaHME 37EKTpOABUTATENICH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnerter @apanes. SABneHue 3neKTpoMarHuTHON MHAYKIMK. [Ipasuino 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 CHIIBI TOKA, UYIIETO Ye€pe3 PE3UCTOp, OT
COTIPOTHBIICHHSI PE3UCTOPA M HAPSKCHUS HA PE3UCTOPE.

7. OneITBI,  JEMOHCTPUPYIOIINE  3aBUCHUMOCTH  JJIEKTPUUYECKOTO

CONPOTHUBIICHUS] MPOBOJHUKA OT €ro JJIMHBI, MIOMAIU IMONEPEYHOTrO CEUCHUS U
MaTtepuaia.
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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. HccnemoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYILETO 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 B3aUMOJICUCTBUS
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 mpsMonuHelHoe aBuxkeHue. CBoOogHOE
najgenue. OnwiTel ["anuies.

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

IlepBeiit 3axkoH Hperotona. Bropont 3akoH Hserotona. Tperuin 3akoH
Herorona. IIpuHumn cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbXEHUS,
cuiia TPEHUs MOKOs, IPYTUe BUJIbI 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 DHEPTUHU. 3aKOH COXPAHEHUs MEXAHUYECKOMU
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

orcu€ra «Temexka» Tmpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBH)KCHUHU
OTHOCUTEIBHO KaOMHeTa PU3KKH.

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 i pa3roHa W JAJbHEHUIIETO
PaBHOMEPHOTO IBMKECHUS IIAPUKA WA TEJICHKKH.

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

3. Onpenenenue yCKOPEHUs Tesla MpH paBHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM IUIOCKOCTH.

4, UccnenoBanne  3aBUCUMOCTH  IyTH OT  BpPEMEHU npu
PaBHOYCKOPEHHOM JBWKCHUU 0€3 HAaYaJIbHON CKOPOCTH.

d. [IpoBepka rumore3bl: €cid MpPU PaBHOYCKOPEHHOM JBUXXEHUU 0e€3

HAYaJIbHOM CKOPOCTH IIYTH OTHOCATCS KakK pPAX HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIMUE ITPOMEKYTKH BPEMEHHU OJIMHA-KOBBI.

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

7. Onpenenenue kKodppuiMeHTa TPEHUS CKOTbXKEHUS.

8. Ornpenenenue KECTKOCTH MPYKUHBI.

9. Onpenenenue pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBHKEHUU

TCJa 110 FOpI/I3OHTaHBHOﬁ IIOBCPXHOCTH.
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10. Onmnpenenenue padbOTHl CHUJIBI YOPYrOCTH TMPU MNOIBEME TIpy3a
C UCIOJIb30BAHUEM HETOBUKHOTO U MOJBHKHOTO OJIOKOB.

11. HW3yueHue 3aKOHa COXpAHEHUS SHEPTHUU.

Pa3znen 9. Mexannueckue Ko0JieOAHUS U BOJTHBI

KonebGarensHoe paBukeHue. (OCHOBHBIE XapaKTEPUCTHKU  KOJICOAHUN:
[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. ['poMKocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk 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 Ipy3a U KECTKOCTU MPY>KUHBI.

1. N3mepenne yckopeHus cBOOOTHOTO TaCHHUS.

Paznen 10. DiiekTpoMarHuTHOEe TOJe H  IEKTPOMATHUTHbBIE
BOJIHBI

DNEeKTPOMArHUTHOE  ToJie.  JJNEeKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
aneKTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISi 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
u  0000IIEeHUs]  TPEJAMETHOTO  COACP)KAHMS W ONbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHHUH BCEro Kypca (PU3MKH, a TakKe sl MOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 10 (u3uke Uil 00ydYarouuxcs,
BBIOPABILIKX 3TOT Y4E€OHBIHN MpeMerT.

[Ipu u3ydeHun MaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIESATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUMBAETCS JOCTIKECHHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (opmupyercs
€CTEeCTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCJICIOBAHUS
SBJICHUW NPUPOALI U TEXHUKH, OBIAJCHHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
SBJICHUSI, TPUMEHSs] TOJy4YeHHBbIC 3HAHWS, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMITHATBHO NESITEIBPHOCTHBIA XapaKTep JAHHOTO pasjielia peain3yeTcs
3a CU€T TOTO, YTO YYAIIMECs BBIMOJTHSIOT 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 METObI MCCIEAOBAHMS (PU3NYECKUX SIBIICHUMU, B
TOM YHCJIE JI POBEPKH TUIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4yHbIE OCHOBBI  HamboOJee BaXKHBIX  JIOCTHXKCHHM
COBPEMEHHBIX TEXHOJIOTMM, HalpUMeEp, NPAKTUYECKOrO  HUCIOIb30BAHUS
pPa3IMYHBIX MCTOYHHKOB OJHEPrMM HA OCHOBE 3aKOHA IMPEBpalICHUS U
COXpaHEHHMS BCEX U3BECTHBIX BUIOB YHEPTHHU.

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. 3atmenusa Connua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHUs cBeTa. llolHOe BHyTpeHHee
oTpakeHHe cBeTa. VICMoONb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

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.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUs 3apsI0BOIO U MacCOBOTO YHCEIN.
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
u  0000IIeHHUs]  TPEAMETHOTO  COACPKAHUS W ONBITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TAKKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy Mo (u3uke [ oOydarommxcs,
BBIOPABILIKX 3TOT Y4E€OHBIHN MpeMerT.

[Ipu “3yyeHun NaHHOTO MOJYJSI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCSA JTOCTUKEHUE MPEAMETHBIX U
METanpeJMETHbIX  IJJAHUPYEMbIX  pe3yibTaToB  0o0yueHus, Gopmupyercs
€CTEeCTBEHHO-HAy4YHasi TPaMOTHOCTh: OCBOEHUE HAy4YHBIX METO/IOB HCCIEAOBAHMS
ABJICHUA TPUPOABI M TEXHUKH, OBIIAJICHUE YMEHUSIMH OOBICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHSS TMOJyYeHHbIE 3HAaHMS, pellaTh 3aJadyd, B TOM YHCIE
KayeCTBEHHBIE U dKCIIEPUMEHTAJIbHBIE.

[TpuHIIMNIHATBHO JEATEIBHOCTHBIN XapakTep JIaHHOTO pa3jelia pean3yercs
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 METOIbI UCCIEAOBaHUS (PU3MUECKUX SABJICHUM, B TOM
quclie JUIsl MPOBEPKHU TUIIOTE3 U MOJYYSHHUS] TEOPETUUECKUX BBIBOJIOB;

O0OBSCHATHh HAyYHbIE OCHOBBI HAM0O0JIEE BAYKHBIX JIOCTHKEHHUI COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTUUYECKOTO UCIOJIb30BaHUS PA3TUYHBIX UCTOUYHHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX HM3BECTHBIX BHUIOB
SHEPTUU.

Kaxnmas w©3 Tem JaHHOTO paszfena BKIIOYAET SKCIEPUMEHTAIbHOE
uccienoBanue 0000IIaronero xapakrepa. Pasnmen 3aBepriaeTcsi MpOBEICHUEM
TUArHOCTUYECKON 1 OIICHOYHOU pabOTHI 32 KYPC OCHOBHOM IITKOJIBI.

Ilnanupyemblie pe3yjbTaThl OCBOEHHUsI Y4eOHOTro npeamMera «Ou3nka
HA YPOBHE OCHOBHOI'O 00111€er0 00pa3oBaHus

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

JInuHOCTHBIE pe3yJibTaThl
Ilampuomuueckoe éocnumanue:
NpOSIBIICHWE WHTEpPEca K HWCTOPUM W COBPEMEHHOMY COCTOSTHHIO
POCCHIICKON (PU3NUECKON HAYKU;
[IEHHOCTHOE OTHOIIEHUE K JOCTHIKEHUSIM POCCUUCKUX yUEHBIX-(DU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe 60cCnumaHue:
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B o0CyXIeHUA
OOIIECTBEHHO-3HAYMMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUCCKUM
MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

18



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 HAY4YHOU JI0O03HATENBHOCTH, MHTEpECA K HMCCIIEIOBATEIbCKOM
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 éocnumarnue:

aKTUBHOE Y4YaCTHE B PCIICHUM IMPAKTUYECKUX 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’KaIoIIeW Cpenbl, IJIAaHUPOBAHUS TMOCTYNKOB W OLIEHKH HUX
BO3MOJKHBIX MTOCJICICTBUM ISl OKPYKAFOIIEH CpEelIbl;

OCO3HaHHE TI00aJBHOTO XapakTepa PKOJIOTHYECKUX MPpoOJIeM U MyTe ux
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
dbopMynupoBaTh UACH, TOHSATHS, THUIOTE3bI O (U3MYECKUX OOBEKTaX U
SIBJICHUSIX;

OCO3HaHHWE JACPUIUTOB COOCTBEHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B
obnacTi GU3HKHY;

IUIAHUPOBAHUE CBOEr0 Pa3BUTUA B NPUOOPETEHHH HOBBIX (PU3MUECKUX
3HAHU;

CTPEMJICHUE AHAJIU3UPOBATH M  BBISABIATH B3aUMOCBSI3M  MPHUPOIBI,
oO0111ecTBa M1 SJKOHOMUKH, B TOM YHKCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

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

MeTanpeaMeTHbIe Pe3yJIbTAThI
YHuBepcajJbHble MO3HABATEIbHbIE IeHCTBUS
bazoevie nocuueckue oeiicmeus:

BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPHU3HAKH OOBEKTOB
(stBIIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B pacCcMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOJIOICHUSAX, OTHOCSAIITUXCS K (PU3HMUCCKUM SBJICHUSIM;

BBISBJIATh TPUYUHHO-CIICJICTBEHHBIC CBSI3M IMPU HM3YYCHUU (HU3MUICCKUX
SIBJICHUW U TIPOLIECCOB; JIeNIaTh BBIBOABI C HCIOJL30BaHUEM JCAYKTUBHBIX U
WHAYKTHBHBIX YMO3aKJIIOUCHHH, BBIJIBUTaTh THUIIOTE3bI O B3aWMOCBS3SIX
(U3HYCCKUX BEIINYHH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelleHus Yy4eOHOH —(u3nuecKon
3a71aun  (CpaBHEHUE HECKOJbKHUX BapUAHTOB pEIICHUs, BBIOOpP Haunbomee
MOJAXOASIIETO ¢ YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3zoevie uccneoosamenvckue oelicmeus:

UCIIOJI30BaTh  BOMPOCHI  KaK  HCCIEI0BATEIbCKUI WHCTPYMCHT
MO3HAHUS;

IPOBOAUTH MO CAMOCTOATENIEHO COCTaBICHHOMY ILJIAaHY OTBIT, HECIOKHBIN
bu3HUeCKHil SKCIEPUMEHT, HEOOJIbIIIOE HCClIeJOBaHUE (DU3UUECKOTO SIBICHUS;

OLICHMBaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(pOpMaIuio,
MOJIYYEHHYIO B X0J1€ UCCIEAOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYITHUPOBATH 000OIIEHNUS U BBIBOJIBI 110 PE3ysIbTaTaM
IPOBEIEHHOTO HAOIIIOICHHMSI, OTIBITA, UCCIIEIOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (U3HUECKHUX
IPOIIECCOB, @ TAKXKE BBIIIBUTATh MPEINOJIOKEHUS 00 WX pPa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueir:

NPUMEHSTh Pa3INYHbIE METOJIbI, HHCTPYMEHTHI M 3alpOChl MPH MOUCKE U
orOope wuHPOpPMAIMKM WIH JAaHHBIX C YYETOM TPEIOKEHHON ydeOHOH
bu3uvecKon 3a1aun;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB U (POPM IIPEICTaBICHNUS;

CaMOCTOSAITETILHO ~ BBIOMpATh ONTUMAJIBHYIO (OPMY TIPEICTABICHUS
uHGOPMAIMK ¥ WILTIOCTPUPOBATH pEIlacMbie 3aJa4l HECIOXHBIMUA CXEMaMH,
auarpaMMaMu, WHOU TpaduKor U UX KOMOMHAIIMSIMHU.

YHuBepcajbHble KOMMYHUKATHBHBIE IeCTBUSA
Obwenue:

B X0Je OOCYyXJeHHusi yueOHOro Marepuala, pe3yJbTaTOB Ja00paTOPHBIX
paboT M NPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl U
BBICKA3bIBaTh WJICH, HAICJICHHBIE HAa pEIICHWE 3aJaud W TMOJJACpKAHUE
0J1aroXKeIaTeIbHOCTH OOIICHHS,
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COTMOCTaBIISAITh CBOM CYXACHHUA C CYXICHUSIMH JpPYTUX 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  HWCIOJNB30BaTh  TPEUMYIIECTBA  KOMaHIHON u
UHAUBUAYAJTbHON paboThl IPU pELICHUH KOHKPETHOU (PU3NUYECKON MpoOIeMBbl;

NPUHUAMATh LEJTH COBMECTHOM NESTEIbHOCTH, OPTaHU30BbIBAThH JACHCTBHS
no €€ JAOCTUKEHUIO: paclpeneNsTh posik, 00CYyXIaTh MPOLECCH U PE3YJIbTaThl
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;

OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
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
BO3MOXKHOCTEM, apryMEHTUPOBATH Mpe/jlaraeMble BAPUAHTHI PEIICHHI;

nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

Camoxonmpons (pepnexcusn):

JaBaTh aJICKBATHYIO OIEHKY CUTYAllUH U MpeJyiarath ImiaH e€ n3MeHEHUS;

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 OOCTOSATEIBCTB,
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 OIMIMOKY MPHU pelIeHUH (PU3NUECKHUX 3a/1a4 WIN

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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UCIOJb30BaTh  MOHATUA: (PU3MYECKHUE U  XUMHUUYECKUE  SIBIICHUS;
HaOJI0/IeHHE, YKCIIEPUMEHT, MOJIEIb, TUIIOTE3a; CIUHUIIBI PU3MUYECKUX BEJIMUUH;
aToM, MOJEKyJla, arperatHbleé COCTOSIHMS BellecTBa (TBEpIOE, IKUIKOE,
razoo0pasHoe); MEXaHM4YeCKoe JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
OpSIMOJIMHENHOE ), TPAEKTOPHS, paBHOJEUCTBYIOMIAs cuil, Aedopmarus (ynpyras,
MJIaCTUYECKasi ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHus (Aud@ys3us; TEMIOBOE IBM)XCHUE YaCTHUI[ BEIECTBA;
paBHOMEpHOE JBUKECHHUE; HEPAaBHOMEPHOE JBIKCHHUE; WHEPIUS;
B3aMMOJICCTBUE TEJ; pPABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus;, Mepenada JaBJICHUS TBEPABIMU TeJIaMU, KUIAKOCTIMH M Ta3aMu;
aTMoc(epHOe JaBJIeHUE; TUIABaHUE TeJ; TPEBpaIEHUs] MEXaHUYECKONH IHEPIHH )
MO0 ONWCAaHUI0O HX XapaKTepHbBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX IAHHOE (PU3NUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBIGHUE  W3YYEHHBIX  (PUBHUECKUX  SIBJICHUU
B OKPY’KaIOIIEM MHUpE, B TOM uuciie (PU3NYECKHE SIBJICHUS B MPUPOJIC: TPUMEPHI
JBIDKCHUSI ¢ PA3IUYHBIMU CKOPOCTSIMHU B KMBOW M HEKUBOU MPUPOJIC; TEHCTBHUE
CUJIBI TPEHUsI B MPUPOAEC W TEXHUKE; BIHMSHUE aTMOC(PEpPHOTO JaBJICHHUS] Ha
KUBOWM OpraHu3M; IUJIaBaHUE pbIO; phlUard B TeJI€ 4YeIOBEKa; IPH ITOM
NEePEBOAUTh TMPAKTUYECKYIO 3a7ady B Yy4eOHYI0, BBIACIATH CYIIECTBEHHBIE
CBOMCTBa/IpU3HAKU (PU3MUECKUX SBIICHHM;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBJICHUS, UCIIOJIB3YS
¢usznueckre BeNUYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBAa, BpPEMsl, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCThb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, CUia
TpeHUs, NaBlieHHE (TBEPAOro Teia, XUIAKOCTH, raza), BhITAJIKUBAIOUIAsl CHIIA,
MexaHu4deckas paboTa, MOUTHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(P(UIIUEHT
MOJIE3HOTO JEWCTBUS MEXAHU3MOB, KUHETUYECKAass W MOTEHUHUAJIbHAS SHEPTHS);
Ipv OMHCAHUU TPABWIBHO TPAKTOBATh (PUBMUYECKUA CMBICI HCIIOIb3YEMBbIX
BEJIMYMH, HUX OOO3HAYEHUS W EAUHUIBI (PUINYECKUX BEIMYMH, HAXOJIUTH
(GbopMyInbl, CBS3BIBAIOIIAE JIAHHYIO (U3HUECKYI0 BEIUYMHY 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
JlaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBATH €0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (PM3UUECKHUE SBIICHHUSI, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC
U B KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABISTH
NPUYUHHO-CIICJICTBEHHBIE CBSI3W, CTPOUTH OOBsICHEHWE M3 1-2 JOTHYECKHUX
miaroB ¢ omopoid Ha 1-2 W3Yy4YeHHBIX CBOMCTBAa (DM3WYECKUX SBJICHHM,
(dU3UYECKUX 3aKOHA WU 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 PACUEThl, HAXOAUTh CIPABOYHBIC TaHHBIC, HEOOXOAUMBIC
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
pe3ysbTaTam;

IPOBOJIUTH OMBITHI 1O HAOMIOJAEHUIO (UWYECKUX SBJICHUUA WU
bU3UYeCKUX CBOMCTB Tel: (HOPMYIHPOBATH MPOBEPSEMbIC MPETOI0KECHHUS,
coOHUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000py0BaHUS, 3aMUCHIBAThH XOJ OMbITA
U (OpMYyJIUPOBATH BHIBOJIBI,

BBITIOJIHSITh TPSMBIC W3MEPEHHUS PACCTOSHHS, BPEMEHHU, MACChl Tela,
00béMa, CWJIBI U TEMIIEpATyphl C HMCIOJIHB30BAHHEM AHAJIOTOBBIX U IU(POBHIX
mpuOOPOB; 3aMUCHIBATh MOKAa3aHUs MPUOOPOB C YUETOM 3aJIaHHOM aOCOITIOTHOM
MOTPENTHOCTH U3MEPECHUM;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOU (hU3UYECKOU BETUUUHBI OT
JIPYrol ¢ WCIHOJIb30BAHHEM TMPSIMBIX HU3MEPEHUN (3aBUCUMOCTH  IYyTH
PAaBHOMEPHO JIBIDKYIIETOoCs Teja OT BPEMEHM JIBMXKCHUS TeJa;, CHJIBl TPEHUS
CKOJBXKEHUSI OT Beca Teja, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBHUCHUMOCTH CHJIBl TPEHHS OT IUIONIAU CONPUKOCHOBEHUS TEJ; CHJIbI
yIPYrOCTH OT YHJIMHEHUS TMPYKUHBI; BBITAIKMBAIOMIEH CHUIBI OT OO0BEMA
NOTPY>KEHHON YacTU Tejla U OT IUIOTHOCTH JKHUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tella, OT TJIyOWMHBI, Ha KOTOPYIO TMOTPYXEHO TeJO0; YCIOBUH
IUTaBaHUs TeJ, YCJIOBUU paBHOBECHs] pblyara u OJOKOB); Y4YacTBOBaTh B
IUTAHUPOBAHUU Y4YEOHOTO0 HCCIEeNOBaHUSA, COOMpATh YCTAHOBKY W BBIMNOJHSITH
U3MEpEeHUs, CJeays MPeIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJIbTAThl
MOJIYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEIMYUH B BUE MPEITI0KEHHBIX TaOIHI]
U TpadUKoOB, JIeJaTh BBIBOJBI 10 pE3yJIbTaTaM UCCIEIOBAHMUS;

IPOBOAUTh KOCBEHHBIE M3MEpPEHUs (U3UUECKUMX BEIUYMH (ILIOTHOCTH
BEILECTBA >KUIKOCTU W TBEPJAOTO TeEJa; CUJIAa TPEHUS CKOJILKEHHS; JIaBICHHUE
BO3/lyXa; BBITAJKHBAIOIIAS CUJA, NEUCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTh
TENO; KOIPGUIMEHT TIOJNE3HOTO MACHCTBUA TPOCTBIX MEXAHM3MOB), CIEIYS
OPEMJIOKEHHON MHCTPYKUMU: TIPU  BBINOJHEHHMH HU3MEPEHUU CcoOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIISITh 3HAUEHUE UCKOMOM BETMYUHBI;

coOI01aTh TIpaBUiIa TEXHUKU 0€30MacHOCTH TIpH paboTe ¢ 1abopaTOPHBIM
00opyT0BaHUEM;

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

XapaKTepu30BaTh  TMPUHIUIBI  JEHCTBUS  HW3yYEHHBIX  TPHOOPOB
U TEXHUYECKHX YCTPOMCTB C OMNOpONM Ha HX oOnucaHus (B TOM 4YHUCTE:
MOAIIUITHUKK, YCTPONUCTBO BOJIONPOBOJA, TUJIPABIMYECKUN MPECC, MaHOMETP,
BBICOTOMEp, MOPIIHEBON HACOC, apeoOMETP), UCIOJIb3YSl 3HAHUS O CBOMCTBaX
bU3MYEeCKUX SABJICHUN U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

23



NPUBOIUTH TpUMepsl [/ HaxoauTh HHOOpPMAIMIO O MHpHMepax
MPAKTUYECKOTO HCIONb30BaHUA (U3MUECKUX 3HAHUK B MOBCEJIHEBHOW >KU3HU
U1l obecriedeHus: 6e30MacHOCTU MPU OOpAILEHUH ¢ TPUOOPaMU U TEXHUYECKUMU
YCTPOICTBAMHU, COXpPAaHEHHUS 30pOBbSA M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
IOBEJCHUS B OKPYIKAIOIIEN CPELE;

OCYHIECTBJISITh OTOOp MCTOYHMKOB HHPopMauuu B cetd HHTepHET
B COOTBETCTBUU C 33JaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHUM W TYTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIIEIATH MH(OpPMAIHIO,
KOTOpasi BJISETCA MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMIOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy PU3NYECKOTrO COJIepKaHMs, CIIPAaBOUYHbIE MaTepUalibl, PECYPChl CETU
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 MCTOYHHUKOB MH(POpMaLMHU (PU3NYECKOTO COJIEPKAHUS, B TOM YHUCIIE
nyOJIMYHO JIeJaTh KpaTKHE COOOIICHHS O pe3yJibTaTax MPOEKTOB MM Y4EOHBIX
UCCJIEIOBAaHUN; MPU 3TOM T'PAaMOTHO HCIOJIb30BATh HM3YUYECHHBIH TMOHSTUWHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BBICTYIUICHUE TTPE3EHTAIIUEH;

IpU BBIIOJIHEHUM Y4YEOHBIX MPOEKTOB U HCCIEAOBAHHMM paclpeAesiiarTh
0053aHHOCTH B TPYIINE B COOTBETCTBUH C MIOCTABJICHHBIMU 3a/1adyaMu, CJIEIUTh 3a
BBIMIOJTHEHUEM IUJIaHA JIEWCTBUM, aJIeKBATHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
JEeSTENbHOCTDh TPYIIbI; BBICTPAaUBaTh KOMMYHUKATHUBHOE B3aMMOJIEHCTBUE,
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 T0JIE;

pa3nuuaTh SBIEHHUS (TEIUIOBOE pacllUpeHHe/c:kaTue, Terlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMA4yMBaHUE, KaNWUIIPHBIE SIBJICHUSA, HCIApEeHHE,
KOHJACHCAlUs, I[UIABJIEHUE, KpHUCTAUIM3auMs  (OTBEpAEBAHME), KHUIICHHE,
TeIuionepeaaya (TEeIIONPOBOAHOCTh, KOHBEKLMS, HW3JIyYEHHE); DJIEKTpU3alus
TN, B3aUMOJCHCTBUE 3apsAJ0B, JACHCTBUSA 3JIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMBbIKaHUE, B3aUMOJIEWCTBHE MAarHUTOB, JEHCTBME  MAarHUTHOTO  MOJIA
Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHWTHAs WHAYKUUS) MO OINHCAHHUIO HX
XApAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JAHHOE
¢dusnueckoe sSBICHNUE;

pacno3HaBaTh  NPOSABICHHE  M3YYEHHBIX  (U3MYECKUX  SIBICHUU
B OKpYXalollleM MHUpE, B TOM 4HcIe (UIUUYECKUE SBICHUS B HIPHUPOAE:
MOBEPXHOCTHOE HATSHKCHUE M KalWUIAPHBIC SBICHUS B MPUPOJAE, KPUCTAIUIBI B
npupoze, usrydenre ColiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpPH3BI,
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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
¢usndyeckue BETWYMHBI (TEeMIEpaTypa, BHYTPEHHSISI SHEPTUsi, KOJUYECTBO
TETUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, yAENbHAs TEIUIOTa IJIaBICHHUS,
yIenbHasl TeIoTa MapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOpaHHs TOIUIHBA,
KOO(QUIIMEHT TOJNE3HOTO JEWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAs
BIOKHOCTh BO3AYyXa, OJIEKTPUYECKH 3apsja, CHlIa TOKa, OJJIEKTPUYIECKOE
HamnpsDKEHUE, COMPOTUBJICHHE TPOBOJHUKA, YACTHbHOE  CONPOTHBICHHE
BEIIeCTBAa, pabOTa W MOIIHOCTh DJIEKTPHUUECKOTO TOKA); MpPH OMHCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUYECKUU CMBICH  HCIONB3yeMBIX  BEIWYHH,
00O3HAYCHUST © CIWHUIBI (U3NYCCKUX BEIWYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (U3MUYECKYI0 BEIUYMHY C JPYTUMH BEIMYHMHAMH,
CTPOHTH rpapvKN H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIININH;

XapaKTepH30BaTh CBOWCTBA Tell, (PU3WUYECKHE SIBICHHUS W IPOIECCHI,
UCTIONB3ysl OCHOBHBIE TIOJIOKEHUS  MOJICKYJSIPHO-KWHETHYECKOH  TEOpHUH
CTPOCHHS BEIECTBA, MPHUHIMII CYNEPIO3UIUN ToJied (Ha KadyeCTBCHHOM
YpOBHE), 3aKOH COXpaHeHHs 3apsaa, 3akoH Owma s y4yacTka Ienu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHMsI SHEPIrHH; MPU ITOM JaBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATHUYECKOE BHIPAKEHUE;

OOBSACHATh (U3MUECKHE MPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa: BBISBISTH
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHWE M3 1-2 JOTMYECKHX
maroB ¢ omopoil Ha 1-2 W3yYEGHHBIX CBOWCTBA (DU3WUYSCKUX SIBJICHUMH,
(bu3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiatb pacuéTHble 3amadyd B 2—3 JCUCTBUS, HCIONB3YS 3aKOHBI U
dbopMyIbl, cBS3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAIHM3a YCIOBHUS
3aJjayd 3allUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTATOK JAHHBIX JJIs
pellieHusi 3ajayd, BbIOMpaTh 3aKOHBI U (OPMYJbI, HEOOXOAMMBIE IS €&
pellieHusi, MPOBOAUTH pacu€Thl U CpaBHUBATh IIOJYyYECHHOE  3HAYCHHE
(u3nyecKoi BEITMYUHBI C U3BECTHBIMU JTaHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPblE MOXKHO PpEUINTh MPU IOMOIIU
(¢u3NYecCKuX METOAOB; HCHOJB3Ysl ONHCAHWE HCCIENOBAaHUS, BBIIETATH
IpoBEPSIEMOE MPEANON0KEHUE, OLIEHUBATh MPABUIBHOCTD MOPSAIKA MPOBEACHUS
MCCIICZIOBAHNUS, JIENIaTh BBIBOJBL;

OPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNA WIH
¢u3nyeckux CBOMCTB Ten (KamWJUIApHBIE SIBJICHUS, 3aBHUCHUMOCTBH J1aBJICHUS
BO3AyXa OT ero o0béma,  TeMmepaTrypbl;  CKOpPOCTH  Ipoliecca
OCTBHIBaHMsI/HArpeBaHMUs MPH U3IYyYCHUH OT I[BETa M3Tydalollei/mornomaronen
MOBEPXHOCTH; CKOPOCTh HCHApPEeHHs BOABI OT TEMIEpPaTypbl KHIKOCTH H
wiomanad e€ TMOBepXHOCTH; JJNEKTpU3alMs Tel W B3aUMOJACHCTBHE
AIIEKTPUYECKHUX 3apsI0B; B3aWMOJEUCTBHE MOCTOSHHBIX MAarHMTOB,
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BU3yallU3allisl MarHUTHBIX TIOJIEM TMOCTOSHHBIX  MArHuTOB;  JEUCTBUS
MAarHUTHOT'O TOJIsI Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA
ANEKTPOJABUTATENS]  TMOCTOSHHOTO  TOKa):  (OpMYJIUpPOBaTH  MPOBEPSEMbIC
MPEIOJIOKEHUS, COOUpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO O0OPYIOBaHMUS;
OMUCHIBAThH XOJ ONbITa U (P OPMYIUPOBATH BHIBOJIBL;

BBITIOJIHSITE ~ MPSIMBIE  M3MEPEHHsS]  TeMIIepaTypbl,  OTHOCUTEIbHOU
BJIQXKHOCTHU BO3/lyXa, CHJIbI TOKA, HAIMPSIKEHUS C UCIOIh30BaHUEM aHAJIOTOBBIX
npuObOpOB M JATYUKOB (PUBMUECKUX BEJIMYMH, CpaBHUBATh pE3yJbTaThl
U3MEPEHUN ¢ yu€TOM 3aJaHHOM aOCOMOTHOM MOTPEITHOCTH;

IPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTU OJTHOU (PU3UYECKOU BETUUUHBI OT
JIPYro¥l ¢ KCTOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOJIHMKA OT €ro JJIMHBI, IUIOMIAJN TOMEPEUYHOr0 CEUYCHHUS U YIAEIbHOTO
COTMPOTHUBJICHUS BEIIECTBA MPOBOHUKA; CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HampsKEHWsS Ha TMPOBOJHUKE; HCCIEIOBAHUE TOCJIENIOBATEIILHOTO U
napajuieIbHOrO0  COCIMHEHUH TPOBOJHUKOB): IUIAHMPOBATh HUCCIEIOBAHUE,
coOMpaTh YCTAHOBKY U BBITIOJHSATH U3MEPEHUS, CIEaYs MPEIJI0KECHHOMY IIJIaHy,
dbuKcupoBaTh pe3yJbTaThl TOJYYEHHONW 3aBUCMMOCTH B BHUIE TaOIUIl U
rpaduKoB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

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  JEHCTBUS  M3YYEHHBIX  TpHOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONMOPOW HA MX OMNHUCAHUS (B TOM YHUCIE: CUCTEMA
OTOIUICHHSI JIOMOB, THUTPOMETp, MapoBasi TypOWHA, aMIEpMETp, BOJIBTMETP,
CUETUYMK  DJIGKTPUYECKOW  DHEPrUHU,  DJICKTPOOCBETUTEIBHBIE  MPHUOOPHI,
HarpeBaTeIbHbIC AIIEKTPOIPUOOPHI (mpumephl), AIEKTPUYECKHUE
IPEAOXPAHUTENN; DJIEKTPOMATrHUT, 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 (GKUJIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JBHUraTtelb BHYTPEHHETO CropaHus,
ANEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKHX Iened ¢
MOCJIEIOBATENIbHBIM M TapalieIbHbIM COCIMHEHUEM SJIEMEHTOB, pa3inyasi
yCIIOBHBIE 0003HAYECHUS JIEMEHTOB DJICKTPUICCKUX TICTICH;

IPUBOJAUTH IPUMEPBI/HAXOIUTh uHpopmaruio 0 npuMepax
IPAKTUYECKOTO HMCIOJIH30BaHUS (PU3MUECKUX 3HAHWW B TIOBCEIHEBHOW J>KU3HU
U151 obecrieueHus: 6€30MacHOCTH MpU OOpalleHUuU ¢ MPUOOpaMH U TEXHUYECKUMU
YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOJICHUS HOPM SKOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

OCYLIECTBIIITh MOUCK HHPOpMAUU (U3UYECKOTO COAEpKaHUSI B CETU
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NHTepHer, HAa OCHOBE MMEIOIIMXCS 3HAHUW U NOYyTEM  CPaBHEHUS
JOTOJTHUTENbHBIX HCTOYHUKOB BBIACHATh HH(OpPMALMIO, KOTOpas sBISETCS
MPOTUBOPEUYUBON UITU MOKET ObITh HEIOCTOBEPHOM;

MCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy PU3NYECKOrO COJEepKaHMs, CIIPABOYHbIE MaTEPUaJIbl, PECYPChI CETH
WuTtepHer; BnajgeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOU 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
VICCIIEIOBATEIILCKON  JCATENIBHOCTH; IIPU  OTOM TIPAaMOTHO HCIOJIB30BaTh
U3yYEeHHBIH MOHATUMHBIN annapar Kypca (U3UKH, COPOBOXKAATH BHICTYIUICHHUE
IIPE3CHTALNEN;

OpU BBIMOJTHEHUU YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUN (HU3UUECKUX
IPOLIECCOB  paclpeeNisiTh OO0sS3aHHOCTHM B TPYINIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33/1a4aMH, CJIEAUTh 3a BBIIOJIHEHUEM IUIAHA JEUCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh TPYNIbI; BBICTpAaMBaTh KOMMYHUKAaTUBHOE B3aMMOJEHCTBUE,
IPOSIBIISISE TOTOBHOCTD pa3periaTb KOHPIUKTHI.

9 kiace
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)kaTb
c(OpMUPOBAHHOCTD y 00YyYarOIKXCSI YMEHUI:

UCIIOJIB30BAaTh IOHATHA: CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOro JBWXKEHMA, JAedopmarus
(ynpyrasi, IIacTH4ecKas), TpEHHE, LEHTPOCTPEMUTEIBHOE  YCKOpPEHHUE,
HEBECOMOCTb U IMEPErpy3KH; LEHTP TSKECTU; aOCOJIIOTHO TBEPIOE TENO, LEHTP
TSDKECTU TBEPAOIO Tejla, paBHOBECHE; MEXaHUUECKHE KOJIeOaH!s U BOJHBI, 3BYK,
UHPpPa3BYyK U YJIBTPA3BYK; JIEKTPOMArHUTHBIC BOJIHBI, 1IKana
AJIEKTPOMATrHUTHBIX BOJH, CBET, OJU30pPYKOCTb U JaIbHO30PKOCTh, CIIEKTPHI
UCIYCKaHHs M TOIJIOIIeHUs; aib(da-, 6eTa- MU raMMa-u3iaydyeHHs,, HU30TOIIbI,
AlIEpHAasl JHEPIreTHKa;

pasznuyarh SIBICHMS (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJMHEWHOE
IBU)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE JBUKEHHE, CBOOOIHOE MaJeHHE
T€JI, PABHOMEPHOE JBWXKEHUE II0 OKPYXKHOCTH, B3aUMOACHCTBHE  Tell,
peakTUBHOE  JBID)KEHHE, KojebaTenbHOE  JBW)KEHHE  (3aTyxamollue |
BBIHY)KJICHHBIE KOJIEOAHUsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE 3BYKA,
IPSMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE WU NPEIOMIICHUE CBETA, IOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP U CIOXKEHUE
CIIEKTPAJIBHBIX IIBETOB, JMCIEPCUS CBETA, E€CTECTBEHHAs PaJHOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOrO0 CHEKTpa M3JIY4YEHHs) 10 ONMCAHUI HX
XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHUX JaHHOE
bu3nYecKoe SBICHUE;

pacno3HaBaTh  IPOSABIECHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU
B OKPY’KaIoIeM MUpe (B TOM 4HCIIe (PU3HYECKHE SIBICHHS B PUPOJE: MPUITUBbI
U OTJIUBBI, IBWKEHUE IUIAaHET COJIHEUHOW CHCTEMBI, PEAKTUBHOE JBHUKCHHE

27



KUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIETPSACEHHUE,
CEHCMUYECKUE BOJHBI, I[yHaMH, 3XO, LIBETa TeJI, ONTUYECKUE SBJICHUS B
npupoae, OHOJIOrMYECKOe JACHCTBUE BUAUMOIrO, YIbTPAa(HOIETOBOIO H
PEHTI€HOBCKOT'0 M3JIYyYEHHI; €CTECTBEHHBIN PalMOAKTUBHBIA (POH, KOCMUYECKUE
JAy4Yd, PpaJdOaKTUBHOE U3JIyYeHHE MPUPOJHBIX MHHEpAJoB; JCHCTBUE
PaAMOAKTUBHBIX HM3yYEHUN Ha OpPraHU3M YeJOBEeKa), MPU ITOM NEPEBOAUTH
IPAKTUYECKYIO 3aayy B yueOHy1o, BBIJICTIATD CYILIECTBEHHbIE
CBOICTBa/TIPU3HAKN (PU3UUECKUX SBJICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN M (PU3UYECKUE SIBICHUSI, UCTIOIb3YS
¢u3znueckre BeIWYMHBI (CpelHAsT M MIHOBEHHAs CKOpPOCTh Teja MpHU
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHUE, IEPEMEIICHHE, ITyTh, YIJIOBasi CKOPOCTb,
CWJIa TPEHMsI, CUJla YIPYTOCTH, CHJIA TSHDKECTH, YCKOpEHHe CBOOOIHOTO MajJieHus,
BEC TeJa, UMITYJIbC Tela, UMITYJIbC CHJIbI, MEXaHW4yeckas paboTa U MOUIHOCTb,
NOTEHLIMANbHAs JHEPrus Teja, TMOAHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
NOTEHIIUANbHAS JHEPrus CHKaTOW NPYKUHBI, KUHETUYECKas HHEPrus, MOJHas
MEeXaHH4YecKasi JHeprusi, IepUo U 4acToTa KoJeOaHH, JIMHA BOJTHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUSI CPE/bl); TpU
ONMHMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICI UCIOJIb3YEMbIX BEJIIMYUH,
o0O3HaueHusT M EeJUHUIBI (U3UUYECKUX BEJIWYUH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE TAHHYIO (U3UUYECKYIO BETMYUHY C IPYTUMU BEIMUYUHAMH, CTPOUTD
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3YA 3aKOH COXPAaHEHHUS SHEPIHH, 3aKOH BCEMUPHOT'O TSATOTEHUS, IPUHITUTT
CYNEpIO3ULIMA CWJI, TIPUHIMI OTHOCUTeNbHOCTH ["amunes, 3axkonsl HproTOHa,
3aKOH COXpPAHEHUs HUMITYJIbCA, 3aKOHbl OTPAKEHHUS U TPEIOMIICHHS CBETa,
3aKOHBI COXPAHEHUS 3apsA0BOTO M MACCOBOTO YHCEN MPH SIEPHBIX PEAKIUAX;
Opu 3TOM J1aBaTh CJIOBECHYIO (OPMYIHMpPOBKY 3aKOHA M 3alMCHIBATH €ro
MaTEMaTHYECKOE BBIPAKEHUE;

O0BSACHATh (U3MUECKHE MPOILECCHl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBISBISATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3W, CTPOUTH OOBSICHEHHUE M3 2—-3 JIOTHMYECKHUX
IaroB ¢ OMopoil Ha 2-3 U3YYCHHBIX CBOMCTBA (DU3HUECKUX SBJICHHMH,
(Gu3nYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTth pacu€THble 3aJayd  (OmuparoluMecss Ha CHUCTEMY U3 2—
3 ypaBHEHMI), HCHONB3Ys 3aKOHBI U (POPMYINbI, CBs3bIBalOIIME (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4M 3aIlMChIBATh KPATKOE YCJIOBHE,
BBISIBJISITE HEJIOCTAIONINE WM W30BITOYHBIE JaHHBIC, BHIOWpPATh 3aKOHBI U
Gopmybl, HEOOXOAUMBIE HJSl PEIICHUs, MPOBOAUTH pacuy€Thl M OLIEHHWBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHHs (PU3NUECKON BEIHUMHBI,

pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO PEUIUTh MPU OMOIIH
(¢uU3NYeCKUX METOAOB; HCMOJb3ysl OMHUCAHHE WCCIEJOBAHUSA, BBIACISATDH
MIpOBEpSEMOE MPEANOI0KEHNE, OLEHUBATh NMPABUIBHOCTh MOPSAAKA MPOBEACHUS
WCCJIeIOBAHUS, JIENaTh BBIBO/IBI, HHTEPIIPETUPOBATH PE3YJIBTATHl HAOIIOEHUN 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
KoeOaHuil; MPSAMOIMHEHHOE pPACIPOCTPAHEHUE CBETa, PAa3lIOkKEeHHE Oenoro
CBETa B CIIEKTP; U3YUYCHHE CBOMCTB M300paKCHUS B MJIOCKOM 3€pKalieé ¥ CBOWCTB
n300pakeHus: TpeaMeTa B coOuparomnied JMH3e; HAOMIOJCHUE CIUIONIHBIX H
JTWHEWYATHIX CHEKTPOB HM3IYUYCHHs): CAaMOCTOSITETbHO COOMPATh YCTAaHOBKY W3
U30BITOYHOTO HaOOpa 000PYIOBaHUS; OMMUCHIBATH XOJ] ONBITA U €0 PE3YJIHTATHI,
bopMynTUpOBaTH BHIBOJIBL;

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

NPOBOAUTL  HCCIACAOBAHHWE  3aBUCUMOCTCH  (DU3WYCCKUX  BEIWYHUH
C HWCITOJIb30BAaHUEM TMPSMBIX M3MEPEHUN (3aBUCUMOCTH MyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM IBWKCHHHM 0€3 HadallbHOM CKOPOCTH; Iepuoja KojeOaHuid
MaTEMaTUYECKOTO MasATHHUKA OT JUIMHBI HUTH; 3aBHCHUMOCTH YTJia OTPaKCHUS
CBETa OT yIJIa TMAJICHUS W yIiia MPEJOMJICHHUS OT yIiia MaJeHus): IIaHUPOBATh
UCCIIEJIOBAaHWE,  CaMOCTOSITEIbHO  COOUpaTh  YCTaHOBKY,  (UKCHPOBATH
PE3yJIBTATHI MOJYYCHHOW 3aBHCHMOCTH (PU3WYECKHUX BEJIMYUH B BHUJC TAOJIUIl U
rpaduKoB, JeNaTh BEIBOJBI IO pe3yjIbTaTaM UCCIICI0BaHHUS,

POBOAUTh KOCBEHHbIE HW3MEpPEeHUS (U3MUECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla IMPU PABHOYCKOPEHHOM JBHXKEHUHU, YCKOpPEHUE
CBOOOJTHOTO MaIeHMs], )KECTKOCTD MPYKUHBI, KOO OUIIMEHT TPEHUS CKOIBKEHUS,
MexaHuueckass paboTa W MOIIHOCTb, YAacTOTa U TMepuoja  KoseOaHui
MaTEMaTUYECKOTO U MPY>KMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomiei
JWH3bI,  PAAMOAKTHBHBIM  (POH): TIIAaHMpPOBATH  M3MEpPEHUs;  coOupaTh
OKCIIEPUMEHTATBHYI0 ~ YCTAHOBKY W BBINOJHATH  M3MEPEHUsA,  CIeAys
NPEJI0KEHHON UHCTPYKIIUU; BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHATU3UPOBATH
MIOJTYYE€HHBIE PE3yNAbTaThl C YYETOM 3aJaHHON MOTPEITHOCTH U3MEPEHU;

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

pa3nu4aTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepHualibHas TO4YKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUYCUHBIM MCTOYHUK CBETa,
JTy4, TOHKas JIMH3a, TUIaHeTapHas MOJENb aTOMa, HyKJIOHHAsI MOJIeNb aTOMHOTO
anpa;

XapaKTepu30BaTh  MPUHIUIBI  JCHCTBUS  HM3yYEHHBIX  TpHOOpPOB
Y TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX OMHCAHUS (B TOM YHUCIIE: CIIUIOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHUS, pakeTa, JXOJO0T, OYKH,
nepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JIO3UMETP,
Kamepa BuibcoHa), MCHONIB3ysl 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHUU U
HeoOX0IMMBbIe (U3HUECKHE 3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH U3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, WU3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPHU
pelieHn y4eOHO-TIPAKTUYECKUX 3a/ad; ONTHYECKUE CXEMBI IS MOCTPOCHUS
M300paXKeHU B TNIOCKOM 3€pKaJie U cOOMparolle JINH3E;
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MIPUBOIUTH IPUMEPBI/HaXOIUTh uH)OpMaIUIo 0 npuMepax
MPAKTUYECKOTO HCIIONh30BaHUs (U3MYCCKUX 3HAHWK B TOBCEIHEBHOW >KH3HU
U1l obecriedeHus: 6e30MacHOCTU MPU OOpAILlEeHUH ¢ TPUOOpaMu M TEXHUYECKUMU
YCTPOUCTBAMHU, COXPAHEHUSI 3I0POBbS U COOJIOJICHUS HOPM SKOJOTHYECKOTO
IOBEJCHUS B OKPYIKAIOIIEN CPELE;

OCYIIECTBJISITh TOUCK HMH(pOpMaIuu (PU3NUECKOTO COACP)KaHHUS B CETU
HNuTepHeT, caMOCTOATENBHO (POPMYIHPYS MOMCKOBBIM 3allpoc, HAXOIUTh ITYTH
OTpeIeNIeHHs] TOCTOBEPHOCTH MOTYyUYSHHOM HHGOPMAIIMK Ha OCHOBE UMEIOIIUXCS
3HAHWH U JOTIOJTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBITIOJHEHUN YUYCOHBIX 3a/IaHWA HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPy PU3HUECKOTO COJCpPKaHMs, CIPABOYHbBIE MaTEpPUabl, PECYPCHI CETH
WNuTepHeT; BiajgeTh NpuUEMaMU KOHCTICKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHUs
UH(GOpPMAIMK W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UH(GOpPMAIIMK U3 HECKOJBKUX HCTOYHUKOB (PU3NYCCKOTO COACPIKAHUS, TyOJIUIHO
PEACTABIATh PE3YJIbTAThl MPOCKTHON WIIM UCCIIEAOBATEIBCKONU JEATEIIbHOCTH,
IpH 3TOM TPAMOTHO HCIIOJIb30BaTh HW3YYCHHBIM TOHATUWHBIM armapar
u3ydaeMoro pasjena (U3MKH W CONPOBOXKJIATh BBICTYIUICHHWE IIPE3CHTAIMCH
¢ yuéToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

10 kaace

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

IPOBOAUTH HCCJIEAOBAHME 3aBUCHUMOCTEM  (U3MUECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHHM (3aBUCUMOCTh IYyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JBIKEHUU O€3 HadyallbHOM CKOpOCTH; Mepuoia KosieOaHuit
MaTEMaTUYECKOT0 MasTHUKA OT JJIMHBl HUTH; yIjla OTPaKEHHS CBETa OT yria
najieHus, yria IpeJoMIICHHs OT yIJia MaJeHusl CBETOBOTO JIyda): CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY, (UKCUPOBATh pE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTHU
bU3MYeCKUX BEIMYMH B BHJAE TaOmMUI] W TpaduKOB, JeJaTh BBIBOJBI IO
pe3ynbTataMm HcclieoBaHusl (P HAJIMYMKM BO3MOXKHOCTH WJIM TPOBOJUTH
BUPTYaJIbHBIE JTA00OpaTOpHBIEC PAbOTHI);

NPOBOAUTh KOCBEHHBIC W3MEpPEHUs (PU3MUYECKUX BEIMYUH  (CpemHsst
CKOPOCTh W YCKOpPEHHE Tella TMPU PABHOYCKOPEHHOM JBUKCHUHU, YCKOpPEHUE
CBOOOJTHOTO TAJEHUs, JKECTKOCTh MPYXKUHBI, KOXDDHUIIMEHT TPEHHSI CKOJIBXKCHUS,
MexaHu4eckas paboTa M  MOIMHOCTb, YacToTa © TMEepHoJ  KojeOaHwii
MaTeMaTU4ecKOTO0 W  MNPYKHHHOTO  MAasTHHKOB, (OKYCHOE  PacCTOSHHE
coOuparomiei TUH3bI, PAIUOAKTUBHBIN (DOH): MJIAHUPOBATH W3MEPEHUS;, COOMPATh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAys MPEII0KCHHOW HHCTPYKIIUN; BBIYUCISATD
3HAUEHWE BEIMYMHBI W aHAJU3UPOBATH TIOJYYCHHBIE PE3YJIbTAaThl C YYETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHHH (MPU HATMYUN BO3MOKHOCTH WJIM MPOBOJHTH
BUPTYaJIbHBIE TA00paTOpHBIEC PAOOTHI);

cobnoaTh mpaBWia Oe30mMacHOro TpyAa Ipu padore ¢ 1abopaTOpHBIM
oOopynoBanueM (TIpU HATUYUU BO3MOXHOCTH WJIM TPOBOJUTH BUPTyaTbHBIC
nabopaTtopHbie padOThI);
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pa3iuyaTh OCHOBHBIC TMPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJEIICH:
MarepualibHas TOYKa, a0COJIIOTHO TBEpJOE€ TENO, IUIAHETapHash MOJeNb aToMma,
HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTEepU30BaTh  MPUHIMIBL  JEUCTBUS  HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUcCaHus (B TOM UHUCIE CIUIOMETD,
JTATYUKU TIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI, IX0JI0T, OUKH, IEPUCKOIL,
dboToanmnapar, BOJOKOHHAsI ONTHKA, CIEKTPOCKOI, JT03UMETp, kKamepa BuibcoHa),
WCIOJNB3ysd 3HAaHUS O CBOMCTBaxX (DU3UUYECKUX SBIEHUM U HEOOXOJUMBIC
(uznueckre 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 MPUMEPHI MPAKTHYECKOTO UCTIOJIb30BaHUS (DU3NYECKUX 3HAHUM B
MOBCETHEBHOW JKM3HM JJIg oOOecreueHus: 0e30MacHOCTH Tpu OOpalieHuu ¢
npubopaMr Y TEXHUYECKMMH YCTPONCTBAMH, COXpaHEHHUS 3J0pPOBbS U
COOJIFOICHUSI HOPM DKOJIOTHUYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpejie;

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(GOpPMAIIMK U3 OJTHOM 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,;

IIPYU BBITIOJIHEHUH WCCIEAOBAHUM (DU3UYECKUX MPOIECCOB CAMOCTOSTEIHHO
IUIAHUPOBATh COBMECTHYIO JAESATEIbHOCTh B TPYIMIE, CIEAUTH 32 BBIIOJIHEHUEM
IJlaHa JIEUCTBUII M KOPPEKTUPOBATH €ro, aJeKBAaTHO OIEHMBATh COOCTBEHHBIN
BKJIaJ B  JEATEIbHOCTb  TPYyNIbl;  BBICTPauBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHICTBUE, YUNUTHIBASI MHEHUE OKPYKAIOIIHX.
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TEMATHYECKOE ININTAHUPOBAHHUE

7 kJaacc (68 4)
TemaTuuecknii 6,10k, | OcHOBHOe cojepikaHue OcHoBHbBIE BH/BI 1eSITEIbHOCTH y4alIuXxcs (Ha ypoBHe y4eOHbIX L[eﬁcTBm?i)l
TEeMa
Paznen 1. ®u3nka u e€ poJib B MO3HAHUM OKpY:Kawouero mupa (6 1)
duznka — Hayka o | Pusuka — Hayka o (BpisBiIeHUe paznnuuii Mexay PU3NYECKUMHU U XUMMHYeCcKUMU npespaimieHusiMu (MC —
npupoae IPUPOJIE. SIBneHus (XuMwus).
(2 9) npupoabl. Puzndeckue [PacnozHaBanue u kiaccupUKaAUA PU3NUECKUX SIBJICHUN: MEXaHUYECKUX, TETIOBBIX,
SIBJICHUS: SJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHU4YECKHUE, HaGmtonenue u onvcanue pu3nyecKux sABJICHUN
TEIJIOBBIE,
SJIEKTPUYECKUE,
MarHuTHbIE€, CBETOBBIE,
3BYKOBBIC
dusnyeckune duznueckue Onpenenenue 1eHbl JEJICHUs LIKaabl U3MEpUTEIbHOro npubdopa. M3Mepenue JTUHEHHBIX
BeJTUYNHBI Bean4uHbl. MI3MepeHue [pasMepoB Tel U MPOMEXYTKOB BPEMEHH C YYETOM MOIPEITHOCTEN.
(29) ¢dbuznueckux BenuuyuH. M3mepenue o0bEMaA KUIKOCTU U TBEPIOIO TeNa.
duznyeckue npubopsl. [M3MepeHue TeMmmeparypbl MOpH IOMOIIM KUIKOCTHOIO TepMOMETpa M JaTdyuka
[IorpemHocTs TeMIIEpaTyphbl.
M3MEPECHUN. BrlnosiHEeHUe TBOpPYECKUX 3aJlaHUM IO IOMCKY CIIOCOOOB HW3MEpPEHHUs] HEKOTOPBIX
MesxayHapoaHas (pu3nuecKuX XapakKTEpUCTHUK, HAIPUMEP pa3MepPOB MAJIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA),
CHUCTEMA EIUHUI] YIQJIEHHBIX OOBEKTOB, OOJBIIMX PAcCTOSAHUM, MajblX HPOMEXYTKOB BpPEMEHHU.
OO6cyxJIeHue npeiiaraéMbIX CriocoooB

! TIpu paspaboTke paGoueii mporpaMMbl B TeMaTHUYECKOM ILIAHUPOBAHUM JOJKHBI ObITH YUTEHBI BOSMOKHOCTH HCIIOIb30BAHMS DIIEKTPOHHBIX
(mupoBbIX) 00pa3oBaTENbHBIX PECYPCOB, SBISIOMIMXCS YU4€OHO-METOJMYECKMMU MaTepuanaMu (MyJIbTUMEIUNWHBIE MPOTPAMMBI, SJIEKTPOHHBIS
Y4EeOHUKHU U 33JaYHUKH, DJIEKTPOHHbIE OMOINOTEKH, BUPTyalbHbIE JJaOOpaTOPUH, UTPOBBIE TPOTPAMMBI, KOJUIEKIIUH HU(GPOBBIX 00pa30BaTEIbHBIX
pecypcoB), peanu3yromux auaakrudeckue Bo3moxkHocTu UKT, comepkanre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUM.
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EcTecTBeHHO-
Hay4HbII MeTo]
MO3HAHUSA

(29)

Kak ¢usuka u gpyrue
CCTCCTBCHHEIC HAyKHU
U3y4aroT MPUPOAY.
EcrecTBEeHHO-Hay4HbIN
METO]T O3HAHUS:
HaOJII0ICHHE,
MMOCTAHOB- K& HAYYHOTO
BOIIPOCA, BBIJIBHKCHHUE
TUTIOTE3, JKCIEPUMEHT
M0 TIPOBEPKE THUIOTE3,
O0BSICHEHUE
HaOJIF0IaeEMOTO
SIBJICHUS. Ormmicanue
(uznuecKkux SBIEHUN C
IIOMOIIILIO MOJIEJIEN

BrIIBI)KEHHE TUIIOTE3, OOBSICHSIONINX IIPOCTHIE SIBIICHUS, HAIIPUMED:

— [I0YEMY OCTAHABJIMBAETCS JBHXKYIIEECS 0 TOPU30HTAIBHOMN IOBEPXHOCTH TEJIO;

— [OYEMY B YKApPKYIO [IOI'0J1y B CBETJIION OJEXK/I€ IPOXIATHEN, YEM B TEMHOM.
[Ipennoxkenue criocoO0OB MPOBEPKU T'HIIOTES.
[IpoBeneHune McciienOBaHUs MO MPOBEPKE KAKOW-TMOO THMIOTE3bl, HAIIpUMEP: JATbHOCTh
110J1ETa MIApUKa, ITyIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BBICOTA ITyCKa.
[locTpoenue npocTtedux mMozAenell GU3nYecKuX sIBJICHUHN (B BUJIE PUCYHKOB WJIU CXEM),
HalpuMep naJeHue npeamera; IpsSIMOJIMHEHHOE paclipoOCTpaHEHUE CBETa

Pasznen 2. I1

epBOHAYA/ILHbIE CBEIEHHS 0 CTPoeHuH BemiecTBa (5 )

Crtpoenue

BellecTBa
(1w

ATOMBI U MOJIEKYJIbI, UX
pa3- wMepbl.  OnbITHI,
TOKa3bIBAIOIINE
TUCKPETHOE CTPOECHUE
BEIIIECTBA

HaOronenne 1 uHTeprpeTanys ONbITOB, CBUACTEIbCTBYIOMIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUHU BEIIECTBA: OMbBITHl C PACTBOPEHUEM PA3JIMUHBIX BEIIECTB B BOJIE.

O1ieHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHuEM ¢ oTorpaduil, moIydeHHBIX Ha
QTOMHOM CHJIOBOM MHKpockorie (ACM). OnipeneneHrue pa3sMepoB MajlbIX TeJ

JIBUsKeHH e
M B3auMojaelicTBHe

YacTHI[ BellecTBA
(24)

JIBrmokeHHE YaCTHIL
BEIECTBA. CBsa3b
CKOPOCTH JOBUKCHUS
JaCTHI] c
TEeMIIEpaTypou.
bpoyHOBCKOE IBUKEHUE.
[unddy3us.
B3aumojeiicTBHe 4aCcTUI]
BEIIIECTBA: MPUTIKEHUE
M OTTaJIKUBaHHUE

HabGmonenne n o0bscHeHHEe OPOYHOBCKOTO ABHKCHHS U sIBIICHUS TudPy3un.

[IpoBeneHre U OOBSICHEHHUE OMBITOB IO HAOIIOJACHUIO TEIUIOBOTO PACIITUPEHUS T'a30B.
[IpoBeneHre U OOBSICHEHUE OMBITOB MO OOHAPYKEHHUIO CHII MOJICKYJISIPHOTO MPUTSKCHUS U
OTTAIKUBAHUS
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ArperaTHbie
COCTOSIHUS
BelllecTBa
(29)

ArperaTtHble COCTOSIHUS
BCIIICCTBA: CTPOCHUE
ra3oB, JKHUIKOCTEH W
TBEPABIX
(KpUCTAIUIMYECKUX) TEJl.
B3anMocBs3b MEX Y|
CBOICTBAaMH BEIICCTB B
pa3HbBIX arperaTHbIX
COCTOSIHUSX 171 HX|
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.
Oco0OeHHOCTH
arperaTHbIX
BOJIBI

COCTOSHUU

Onucanue (C UCHOJIb30BAHUEM IPOCTHIX MOJIENIEN) OCHOBHBIX pa3jIMuMi B CTPOEHUM Ia30B,
PKUJIKOCTEN U TBEPABIX TEJL.

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

OOBsicHeHHE cOoXpaHeHUsI (POPMBI TBEPIBIX TENl U TEKY4YECTH )KHIKOCTH.

IIpoBeneHue OINBITOB, MOKA3bIBAIOIIMX, YTO B TBEPAOM COCTOSIHUM BOJbl YaCTHLII
HaXOJSATCSI B CPEITHEM JAajblile ApYyT OT JApyTa(IJIOTHOCTh MEHBIIE), YEM B JKHJIKOM.
'YcTaHOBJIEHHE B3aUMOCBSI3M MEXK]ly OCOOCHHOCTSMH arperaTHbIX COCTOSHUN BOABI U
CyIIECTBOBaHHEM BOJHBIX opraHu3zMoB(MC — Ouomnorusi, reorpadusi)

Pa3znen 3. /IBukenue u B3aumojeiicreue Teu (21 4)

Mexannueckoe
BHJKEHHE
(3w)

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

lccrnenoBanue paBHOMEPHOTO ABM)KEHHUS U OIpPEIeSICHUE eroNpU3HaKOB.

HabnroneHne HepaBHOMEPHOTO ABMIKEHUSI M OINpEAEICHUE €ro OTJIWYHUA OT paBHOMEPHOTO
IBUKEHUS.

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

Wnepuus, macca,
IJIOTHOCTD

(4 1)

SABnenne WHEPLUH.
3aKoH WHEPLIMH.
BzaumozaeiictBue  Ten
KaK npu4YrHa
W3MEHEHUSI CKOPOCTH
IBHYKEHHS TEII.
Macca KakK
WHEPTHOCTHU TeJa.
I[lmoTHOCTE  BemlecTBa.
CBsI3b  IUIOTHOCTH C

Mepa

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

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

Pemienue 3a1a4y Ha omnpenelieHne MaccChl Tena, ero 00bEéMa U ILIOTHOCTH.

IIpoBeneHre U aHaiIU3 OMNBITOB, AEMOHCTPUPYIOLIMX 3aBUCUMOCTh HM3MEHEHHSI CKOPOCTHU
Tela OT €ro Macchl IpH B3auMOAEHCTBUHM Teil. M3mepeHue Macchl Tejla pa3IndHbIMHU
criocobamu. OmnpeeneHue MIOTHOCTH Tella B pe3yabTaTe U3MEPEHHUs eT0 MacChl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHune oObéMa

BEIIECTBA
Cuna. Buabl cua Cuna Kak [MI3yueHue B3aMMOJCHUCTBHUS KaK TMPUYUHBI H3MEHEHHUS CKOPOCTH Tejla WM €ro
(14 v) XapaKTEepUCTHKA nedopManuu.

B3aUMOJECHUCTBUSA  TEIlL
Cuna  ynopyroctu u
3akoH I'yka. I3mepenune
CUIBl C  IOMOIIBIO
nuHaMoMmeTpa. SIBnenue
TATOTEHUS n cuia
TspxecTu. Criia TSHKECTH
Ha Jpyrux IUIaHeTax.

Bec Tea.
HeBecoMoOCTh.
CiioxeHne CHUII,
HarpaBJICHHBIX o
OJIHOM NPSIMOU.
PaBHOnelicTBYIOIIAS
cuwin. Cwuina  TpeHUs.

TpeHue CKOJIbXEHUST |
TpeHue nokosi. Tpenue B
[MPUPOJIE U TEXHUKE

Onurcanue peayibHbIX CHUTYyallUil B3aUMOJCHCTBHSL 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).

IAHaJTM3 MPAKTUYECKUX CHUTYaIUi, B KOTOPBIX IPOSIBIISIETCS AEUCTBUE CHJIBI YIIPYTOCTHU
(YyrpyrocTh Msida, KpOCCOBOK, BETOK JIEpEBA U JIp.).

IAHaJTM3 CUTYyallui, CBS3aHHBIX C SIBJICHUEM TATOTeHUs. OOBSICHEHHE OPOUTAIIHLHOTO
NMBVDKCHUSI TUTAHET C MCIOJIb30BAHUEM SIBJICHHSI TATOTeHUs] W 3akoHa wuHepuumun (MC —
acTpoHoMmusi). V3MepeHune Beca Teima ¢ moMomblo auHaMomeTrpa. OOOCHOBaHHUE ITOTO
crioco0a U3MepeHHUsl.

IAHaAJTM3 U MOJCITMPOBAHUE SIBJICHUS HEBECOMOCTH. ODKCIEPUMEHTAIBbHOE TMOJTy4YSCHUE
MpaBuja CIOXKEHUSI CWJI, HAIPABJICHHBIX BAOJIb OAHOW mNpsiMmod. OmnpenencHue BEITUYUHBI
[pPABHOAEHCTBYIOIIEN CHII.

M3ydyeHne cuiibl TPEHUS CKOJIBbKEHUS U CUJIbl TPEHUS TOKOS.

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

IAHAIU3 MIPAKTUYECKUX CUTYyallMi, B KOTOPBIX MPOSIBIISIETCS AEUCTBUE CHJIBI TPEHUS,
HCITOJIBb3YIOTCS CIOCOOBI €€ YMEHBIIICHUS WM YBEIUYSeHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKECHHUE aBTOMOOMJISI, UCITOJIb30BaHUE TTOIIUITHUKOB, TUIABAHUE BOIHBIX YKUBOTHBIX
u 1p.) (MC — OGuosnorust).

Pemienue 3amay ¢ ucnonb3oBaHueM GOpMyI sl pacdy€Ta CUIIBI TSHKECTU, CUIIBI YIPYTOCTH,
CUJIbI TPEHU S

TPYLIUXCS
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Paznen 4. /laBjienne TBEPABIX TeJ, KUAKOCTEH U razos (21 4)

JlaBJieHue. JlaBiieHue. Cnoco0Obl |[AHanmu3 W OOBSCHEHHE OMBITOB U TPAKTHUYSCKUX CHUTYAIlMH, B KOTOPBIX MPOSIBISCTCS
[lepenaua YMEHbIICHUS U (cuja JaBJICHUS.
naBJIeHU A yBeJuueHUs1 JaBiieHus. (OOOCHOBaHHME CHOCOOOB YMEHBILIEHHUS U YBEJIUYEHUS AaBiieHUs. M3ydeHue 3aBHCHUMOCTHU
TBEPABIMM  TesaMmu, |JlaBieHue rasa. |1aBJEHHUs raza oT o0béMa U Temneparypbl. M3yuenne ocoOeHHOCTEW Iepenadyu J1aBICHUS
SKUJIKOCTSAMHU U (3aBUCUMOCTb JaBJE€HUs [TBEPABIMH  TeJlaMH, >KUAKOCTSIMH U razamMu. OOOCHOBaHHUE pE3yJIbTATOB  OIBITOB
razamm raza or o0BbéMa U |0COOEHHOCTSIMHU CTPOEHHMS BEIIECTBa B TBEPIOM, KUIKOM
(3u) remnepatypsl. [lepenada |1 ra3000pa3zHOM COCTOSTHUSIX.
TTABJICHUS TBEPIABIMU | DKCIIEPUMEHTAIILHOE JI0Ka3aTeIbCTBO 3akoHa Ilackans. Pemienme 3amau Ha pacuér
TeJaMu, KUJAKOCTSIMHM M |[1aBJIEHUS TBEPAOro Teia
razamu. 3akoH [lackans.
ITHeBMaTu4yeckue
MaITuHbBI
/laBienue 3aBHCUMOCTD MccnenoBanre 3aBUCUMOCTH JaBJICHUS KUJKOCTH OT TJIyOWHBI HOTPYKEHUS U MUIOTHOCTH
PKUIKOCTH JTABJICHUS )KUIKOCTH PKHJTKOCTH.
(5 ) oT TJTyOUHBI HabGmronenne n 00bICHEHHE THIAPOCTATHUSCKOTO MapajiokcaHa OCHOBe 3akoHa [lackaits.
MOTrPY>KEHMUS.
I'uapocraTudyeckuit
nmapajoKcC.
CooOmaromuecs M3yuyeHue cooOIaloIMXCsl COCY/I0B.
COCY/IBI. Pemienue 3aay Ha pacyér naBiieHUs KUIAKOCTU. OObsSCHEHHE NpPUHIMIIA JASUCTBUS
I'unpaBnnyeckue TYJIpABIMYECKOTO IIpecca.
MEXaHU3MBbI AHanu3 U OOBSICHEHHE MPAKTUYECKUX CUTYaALH, TEMOHCTPUPYIOLINX MPOSBICHHUE TaBJICHUS
PKUJIKOCTH W 3akoHa [lackansi, Hampumep MpoIeccOoB B OpraHu3Me IpU ITyOOKOBOIHOM
HbIpsiHUH (MC — Guonorus)
ATMOChepHOe Atmocdepa 3emiau H [DKCIEPUMEHTAIbHOE OOHApyXKeHHE aTMOC(epHOro JaBiieHUS. AHAIU3 U OOBICHEHHE
HaBJIeHHE aTMochepHoe OIBITOB Y MPAKTUUYECKUX CUTYyaAIWl, CBSI3aHHBIX C IEUCTBUEM aTMOC(HEPHOTO TaBICHUS.
(6 9) JTaBJICHUE. ITpuumnsl |O0BICHEHUE CyIIeCTBOBaHMS armochepbl Ha 3eMiie M HEKOTOPHIX IUIaHeTax WIH eé
CYLLIECTBOBAHUS OTCYTCTBUS Ha Jipyrux mianerax u Jlyne(MC — reorpadus, acTpOHOMUSA ).
BO3YIIHONH 000104YkH |[OOBSICHEHHE U3MEHEHUS IUIOTHOCTH aTMocdepbl ¢ BBICOTOWH 3aBUCHMOCTH aTMOC(HEpPHOIo
3emMIn. OneIT |gaBJIEHUS OT BBICOTHI.
Toppuyeu. Pemienne 3amay Ha  pacuér aTMocepHoro  naBieHus. M3yueHue  ycTpoiicTBa
M3mepenue OapomMeTpa-aHepouaa
aTMoc(epHOro
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HaBJICHMUS.

B3aBUCHUMOCTH
ATMOC(EpPHOTO  JTaBJICHHUS
OT BBICOTBI
HAJ  ypPOBHEM  MOp.

[Tpubops! A5t U3MEPEHUS
ATMOC(EPHOTO JaBJICHHUS

JleiicTBHEe KUIAKOCTH

JlericTBUE >KUJIKOCTH H

DKCIIepUMEHTaJIbHOE OOHApYKEHUE JENCTBUS >KUJIKOCTA W Tas3a Ha TMOTpyKEHHOE B HUX

" rasa HA ra3a Ha IOTrpYy>XEHHOE B (TEJO.
MOrpy:kéHHOe B HHX HUX Teno. (OnpenesneHue BhITAIKUBAIOIIEH CUIIbI, IEMCTBYIOIIEH Ha TEJI0, HOIPYKEHHOE B KUIKOCTb.
TEJ0 BerTankuBaromas IIpoBenenue u o0cyxJieHue OIBITOB, JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTh
(7 v) (apxumenoBa)cuia. BBITAIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT 00bEMa NOTpYyKEHHON B
BakoH Apxumena. pPKUJIKOCTb YaCTH TeJlaUu OT MJIIOTHOCTH KUJIKOCTH.
[I1aBanue ten. [MccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTpyKEHHOM B KUJIKOCTh YacTH
Bo3nyxomnaBanue rena.
Pemenne 3a1a4 Ha NpUMEHEHNE 3aKOHAa APXHMEA U YyCIOBHUs IUIaBaHUS TEI.
KoHCcTpyupoBaHHEe apeoMeTpa WM KOHCTPYMPOBAaHHE JIOAKM U  OIpEAclceHue €€
TPpy30MOIbEMHOCTH
Pa3jnen 5. PadoTa u MomHOCTh. DHeprus (12 u)
PaGoTa u momHocTh, |MexaHuueckass paloTra.DKCIEPUMEHTAIBHOE OINPEEICHUEe MEXaHMYeCKOW paboThl CHIIBI TSDKECTH IpU MaJeHUHN
(39) MomHocTh TejJa W CWJIbl TPEHUSA INPH PABHOMEPHOM IIEPEMEIICHUM TeJla 10 TOPU30HTAIBHOU
[MOBEPXHOCTH.
Pacu€r MOIIHOCTH, pa3BUBaeMOW IIpU MoabEME MO JecTHHIE. Pemenne 3amad Ha pacuér
MeXaHH4YeCKOW paboThl U MOITHOCTH
IIpoctbie Mmexanu3Mmbl ([IpocTbie  MexaHu3MbI: (ONpEAEICHNE BBIMIPHIIA B CHJIE IIPOCTBIX MEXAHW3MOB HaIIPUMEpPE pbluara, MOABHKHOIO

(5 1)

pbIyar, OJIOK, HAaKJIOHHAS

IJIOCKOCTb. [IpaBusno
paBHOBECHSI pbluara.
[IpumeHnenue mnpaBuia
paBHOBECHsI pblyara K
0J10KYy. «3omoToe
MIPaBUIION MEXaHUKH.
KITJQ IIPOCTBIX
MexaHu3MoB. IIpocteie

11 HEIIOJIBUYKHOI'O OJIOKOB, HAKJIOHHOW MJIOCKOCTH.

VccnenoBanue ycCJIOBUsL paBHOBecust pbluara. OOHapy)XKeHuE CBONCTB IIPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX MHCTPYMEHTAaX U MPUCTOCOOIECHUSX, UCTIOIB3YEMBIX B OBITY

I TeXHHUKE, a TakXXe B >XUBBIX opranmsmax (MC — Owuosorus). DKCriepuMeHTaIbHOE
T0Ka3aTeIbCTBO paBEHCTBA pa0OT NpU MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Omnpenenenne KII/] HaKJIOHHOM NJIOCKOCTH.

Pemenue 3aga4 Ha IpUMEHEHUE ITpaBUiia paBHOBeCHUs pprdyara nHa pacuér KIIJI

37




MEXaHU3Mbl B OBITY H
TexHuke. Peiyaru B Tese
gJeJI0BEKa

Mexannueckasi
Heprus (4 4)

Kunernueckas U
[MOTECHI[HAIbHAas

bHeprus. [IpeBpamenue
OJTHOT'O BUJIA
MEXaHUYECKON YHEpPruu
B JIPYTOM. 3akoH
COXpaHEHUs u

M3MCHCHUA OHEPrunu B
MCXaHHUKE

ODKCIEPUMEHTAILHOE OIPE/IEJICHUE M3MEHEHUs] KMHETUUYECKON M MOTEHIUAIbHON YHEPIUu
TeJIa IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.

DOopMyIUPOBAHUE HA OCHOBE MCCJIEIOBAHUSA 3aKOHA COXPAHCHUAMEXAHUYECKON DHEPTHM.
OOcy>J1IeHue rpaHull MPUMEHUMOCTH 3aKOHA COXPAaHEHUS SHEPTUH.

Pemenue 3a1a4 ¢ HCIOJIB30BAaHUEM 3aKOHA COXPAHEHHUs] DHEPIUU

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

TemaTuueckuii 0JI0K,

OcHoBHOe cofepxxaHue

OcHoBHBIE BH/BI 1eATEJIbHOCTH YYAIIUXCH (HA yPOBHe y4eOHBIX AelCTBHI)

(7 1)

CTPOCHUS BEIECTBA.
Macca 1 pa3Mepsl aTOMOB
u  MoyiekyJd.  OTbITHI,
IMOITBEPIKTAIOIIIHE
OCHOBHEIC

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

MOJICKYJISIPHO-
KUHCTUYCCKON TEOPHH.
CMauyuBaHue U

KaIllWJUISIPHBIE SIBJICHUS.
TeryioBoe paclIMpeHue H
C)KaTue

TEeMBI
Pa3znen 6. TensioBble siBjeHus (28 1)
Crpoenne OcHOBHBIC TIOJIOKEeHUsT  |Habimrogenne M MHTEepIpeTanus OIMBITOB, CBUJIETEIbCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
M CBOMCTBA MOJICKYJIAPHO- CTPOCHHHU BCIICCTBA: OMNBITHI C pPACTBOPCHUECM PAa3JIMYHBIX BCIICCTB B BOAC.
BellecTBA KUHETHYICSCKOM TeopuulPerieHre 3a1a4 M0 OIICHUBAHUIO KOJMYECTBA aTOMOB HMJIM MOJICKYJl B eIuHHUIlE 00BEMa

BEIIECTBA.

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

OO6bsicHeHHEe OPOYHOBCKOI'O ABMKEHMUSI, sIBICHUS TU(PPy3nUH U pa3iuuuii Mex 1y HUMHU Ha
OCHOBE TTOJI0)KEHUH MOJIEKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOEHHUS BEIIECTBA.
OOBsICHEHNE OCHOBHBIX pPa3jIMYMM B CTPOSHUM Ta30B, JKUJKOCTEH U TBEPABIX TEI C
VICTIOJIB30BAHUEM ITOJIOKEHUM MOJIEKYJISIPHO-KMHETHYECKONM TEOPUU CTPOCHMS BEIIECTBA.
[IpoBeneHME ONBITOB IO BBIPAIMMBAHUIO KPHUCTAJUIOB IIOBAPEH- HOW COJIM MJIHA caxapa.
[IpoBeneHne M OOBSICHEHUE ONBITOB, JEMOHCTPUPYIOUIMX KaWUIAPHbIE SBJICHUS U
SIBJICHUE CMA4YUBaHMUS.

OO0BsICHEHUE POJIN KAalTUJUISAPHBIX SIBJISHUH [Tl IOCTYIUIEHUS BOJIbI B OPraHU3M PacTeHUM
(MC — G6uosnorust).

HaOnronenue, mnpoBeaeHue U OOBSICHEHHUE
[pacIIMpEeHUsl Ta30B, )KUAKOCTEN U TBEPABIX TEIL.
OOBsicHEHHE coxpaHeHHs 00bEMa TBEPABIX Tel, TEKy4yeCTH >KUIKOCTH (B TOM YHCIIE,
[Pa3HULIBI B TEKYUYECTH JUJIs1 Pa3HBIX)KUIKOCTEH ), 1aBJIeHUs ra3a.

[IpoBeneHNE ONBITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT ero o0béma
1 HarpeBaHUsI WIM OXJIaXJCHHUS, U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
yu4eHHsl. AHAJIU3 NPaKTUYECKUX CUTYALUM, CBS3aHHBIX CO CBOMCTBAMU ra3oB, KHUIKOCTEH
1 TBEPIBIX TEN

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

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

OOOCHOBaHUE MPABUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHME Pa3IMYHBIX CIIOCOOOB M3MEPEHUS M IIKaJl TEMIIEpaTyphl.

HaOmroneane M OOBSICHEHHE OIBITOB, JIEMOHCTPUPYIOIIMX HM3MCHEHHE BHYTPEHHEH
PHEPTUU TEJa B pe3yJIbTaTe TEIUIONepe1adi U padoThl BHEITHUX CHIL.

Buyrpennsiss  sHeprus. [HaGmionenne u  OOBSICHEHHE OIBITOB, OOCYXKJI€HHE MPAKTHYECKUX CHUTyalui,
CnocoObl W3MCHCHHS |[IEMOHCTPUPYIOIINX PA3JIMUYHbIC BUJIBI TEIUIONEPEIauH: TEILUIOMPOBOJIHOCTh, KOHBEKIIHIO,
BHYTPEHHEH  DHEPruu: [U3JIyYE€HHE.

Teruionepeaaya u [MccrnenoBanue siBJICHUS TETI0O0OMEHA MPU CMEIIMBAHUU XOJIOJTHOM U TOpsUeil BOJIBI.
COBEPIIICHUE pabotsel. [HabmroneHne yCcTaHOBICHHUS TEIUIOBOIO PABHOBECHS MEXAY rops4ei U XOJIOJHON BOJOM.
Buner  Temroniepenaun: (OnpeneneHue (M3MepeHre) KOJIMUecTBa TeIUIOThI, OJIy4YEHHOT0 BOJOM IIPHU TEINIOOOMEHE C
TEIIONMPOBOTHOCTD, HAarpeThIM METAJUTHUYECKUM IIHJIHHIPOM.

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

TEIUIOTHI. Y IebHAas AHamM3 CHUTyallud TPAKTHYECKOTO HCIIOJIb30BAaHUS TEIUIOBHIX CBOWCTB BEIISCTB U
TEIUIOEMKOCTD MaTepHUaJIOB, HaIpuMep B HEeJISIX SHEprocOepexkeHusI: TEIUIOM30JISILIUA,
BEILECTBA. PHeprocoeperaroye Kpblim, TEPMOAKKYMYJISITOPBI U T. 1.

TennooOmen u HaOmronenue siBIeHUN UcriapeHusl U KoHAeHcauu. MccnenoBanue mpoiecca ucrnapeHus
TETIJIOBOC pa3nuYHbIX XUAKocTed. OOBbSICHEHUE SIBJICHUN HCHAapeHus M KOHJIEHCAIlMM Ha OCHOBE
paBHOBECHE. ATOMHO-MOJIEKYJISIPHOI'O YUYEHHUSI.

VpaBHEHHE Habnronenne u oObICHEHHE Mpollecca KUIIEHHUsS, B TOM YHCJIE€ 3aBUCUMOCTH TeMIIepaTypbl
TEIUJIOBOro OajiaHca. KUIIEHUsS OT JaBJICHUS.

[lmaBnenue n |Onpenenenue (M3MEpeHHE) OTHOCUTENIHLHOM BJIAXXHOCTH Bo3ayxa. HaOmrogeHnue mporecca
OTBEpJEBaHUE [UIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED JIbJA.

KPUCTAJUTMYECKUX CpaBHEHME MPOLECCOB ILIABJICHUS KPUCTAUIMYECKUX TEJI W pPa3MIrdeHus Ipu
BEIIECTB. VnaenbHast |HarpeBaHUU aMOP(HBIX TeIl.

TEIUI0Ta wiaBjieHus. (OnpeaeneHue (MU3MEpeHUE) yAEeNbHOW TEIUIOTHl IiaBiieHUs Jibaa. OObsiCHEHUE SBJICHUM
[lapoo6pazoBanue [JIABJICHUSI U KPUCTAIUIM3AlMU HA OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUEHHUS.

151 KOHAeHcalus. Penienue 3aj1a4, CBA3aHHBIX C BBIUMCIEHUEM KOJIMUECTBA TEIUIO- Thl B MpOIEccax
HMcnapenne. Kunenue. [Trenonepenaydu Npu IUVIaBJICHUU U KPUCTAILUIM3ALMH, UCITAPDEHUU U KOHAECHCALIUU.

Y nenpHas TeIuIoTa |AHAJIU3 CUTYyallMil PAKTUYECKOTO IPUMEHEHUS IBIICHUM NJIaBJICHUS U KPUCTAIIIU3AIMH,
mapooOpazoBaHUs. HaIlpHUMeED, MOJYUYEHHE CBEPXUMCTBIX MaTEpPUAIOB, COJIEBAs Ir'Pejika U Jp.

3aBUCUMOCTh AHanu3 paOoThl U 00BSICHEHHE MPUHIIMIIA ACHCTBUS TEMJIOBOTO ABUTATEIS.

TeMIepaTyphbl KUIMEHUsS OT [BBIUMCIIEHHE KOJIWYECTBA TEMJIOTHI, BBIACISIIOLIETOCS IIPU CrOPAHUM PA3JIMYHBIX BUJIOB
aTMOC(hEepHOTrO toruiuBa, U KI1J| neurarens.
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naBJieHUs.  BiaxxHOCTB
BO3/yXa.

DHeprus TOILIMBA.
Y nenbHas TemjIoTa
CTOpaHusl.

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

TermoBble nBUTATENU U
3alMTa  OKpY>Karoleu
CpEbl.

3aKOH COXpaHEHUus WU
MpeBpaIleHUus] SHEPTUH B
MEXaHUIECKUX u
TEIUIOBBIX IpoOIeccax

OOCyXJIeHUE DKOJIOTMYECKUX IIOCJIEACTBUII HCIIOJIb30BAHUS JBUIaTelIell BHYTPEHHEIO
CrOopaHus, TEIJIOBBIX U TUIpo3eKTpocTaHni (MC — 3Ko0s0rus, Xumusi)

Pasznen 7. Diaekr

pHYeCKHe U MATHUTHBIE siBJeHus (37 1)

JJleKTPUYeCKue
3apsiabl.
3apsi;keHHbIE Tesia
u

B3alMOJEHCTBHE
(7 9)

HX

Jnektpuzanus Tei. JlBa
pona AIEKTPUUECKUX
3apsizI0B.
Bizaumonerictsue
3apsHKEHHBIX TEJl. 3aKOH
Kymona.
DJIEKTPUUECKOE MOJIC.

[ IpuHIIUATT
CyHepro3uuu
PICKTPUUYECKUX

OJICH. Hocurenu
PIEKTPUUECKUX
3apsi10B.
DJeMEeHTapHbII
PDIEKTPUUECKUI

3apsia.

CtpoeHune aTtoma.

HaGmronenne 1 mpoBEACHUE OMBITOB MO AJICKTPU3AIMHA TEI MPH CONMPUKOCHOBEHUH H
WHIYKIIUCH.

HabGmonenne u 0OBsCHEHHE B3aMMOJICHCTBUS OJHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX
TE.

OOBsICHEHHE TPUHIANIA JTEHCTBHSA dJIEKTpockona. OOBsSICHEHUE SBICHUH AJICKTPU3AIAHN
[P CONPUKOCHOBEHUM TE€JI M WHIAYKIIMEH C HCMIOJb30BAaHUEM 3HAHHUU O HOCHUTEIISIX
PICKTPUYCSCKUX 3apsiJIOB B BEIICCTBE.

Pacrio3naBanve u OOBSICHEHHE SIBJICHUM AJICKTPHU3AIMHA B T10- BCSIHEBHOM JKU3HU.
HabGnronenne u  OOBSCHEHHUE  OMBITOB, HWJUIIOCTPUPYIOIIMX  3aKOH COXPaHEHUs
PIISKTPUYESCKOTO 3apsaa.

Habnroienre onpITOB MO MOASTUPOBAHUIO CUIIOBBIX JTMHHI AJIEKTPUYECKOTO TOJIS.
MccnenoBanue neiCTBUS JIEKTPUYECKOTrO MOJISI HA MPOBOAHUKHU U AUDIICKTPUKHU
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[IpoBOogHUKN u

JIUDJICEKTPUKHU. 3aKOH
COXpaHEHUs
DJIEKTPUYECKOrO
3apsia
[locToOsAHHBIH DNEeKTpUUECKUI TOK. [HaOmro/ieHre pa3IndHbIX BHJIOB JCHCTBHS AJIEKTPUYECKOTO TOKAa M OOHApy)XEHUE ITUX
DJIEKTPUUYECKUI TOK  |YCIOBUS CYyIIECTBOBAHMS BUIOB JEHUCTBUS B MOBCEIHEBHOM KU3HU.
(20 v) PIIEKTPUYECKOTO  TOKa. [COOpKa M UCHBITAHUE AJIEKTPUYECKOM e MOCTOSTHHOT'O TOKa.
lcTouHukuM 13MepeHne CUIIbl TOKa aMIIEPMETPOM.
TOCTOSTHHOT' O ToKa. [MI3MepeHue 3JeKTpHUUEecKOro HampsbKeHUsl BoabTMeTpoMm. lIpoBeneHue um oObsicHeHUE
JlericTBust OIIBITOB, JIEMOHCTPUPYIOIINX 3aBUCUMOCTH JJIEKTPUUYECKOTO COINPOTHUBIIEHUS] NPOBOJHHUKA
DJIIEKTPUYECKOTIO TOKa |OT €ro JJIMHbI, IUIOIIAJIN ITIONEPEYHOr0 CEYEHNI U MaTepuana.
(TenyioBoe, XuMHU4eckoe, [MccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, IPOTEKAIOIIEro  4Yepe3 pe3ucrop, OT
MarHuTHOE). COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS

JJIEKTPUYECKHUIT TOK B
PKUJIKOCTSAX Y raszax.

JJIEKTpUUYECKasi ICMb.
Cuna TOKa.
DJIEKTPUUECKOE
HaIPsHKEHUE.
ConpoOTHUBJICHUE
[MPOBOJHUKA. Y JEIbHOE
COIPOTHUBIICHUE
BeniecTrBa. 3akon Oma
UIsT  ydacTKa  LENH.
[locnenoBarenbHOE

151 MapaJUIeIBbHOE
COEJIMHEHUE
MMPOBOJHUKOB.

PaGora u  MOIIHOCTH
JIEKTPUYECKOrO  TOKa.
3akoH Jlxoyns—Jlenna.
DIEKTPOINPOBOIKA 51
nmoTpeburenu

Ha pe3ucTope.

[IpoBepka mpaBuia CIOXKEHUSI HAIPSHKEHUN TIPU MOCJIEA0BATEIbHOM COEIMHEHUHU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiIa sl CHIIBI TOKA MPHU MapaJlIeIbHOM COE€IMHEHHUHU PE3UCTOPOB.

AHanu3 CUTyalluid MOCJIEAOBAaTENbHOTO W MapaJUIeIbHOTO COEIUHEHUs] MPOBOJHUKOB B
TOMAIIIHUX JIEKTPUUECKUX CETSIX.

Pemienue 3amau ¢ ucnosibzoBaHueM 3akoHa Oma u ¢opmysl pacyéra >JIEKTPUYECKOTO
COIIPOTUBIICHUSI MPHU IOCJIENOBATEILHOM U MapajijIeIbHOM COEIMHEHUHU MPOBOJIHUKOB.
Onpenenenue paboThl AIEKTPUUECKOTO TOKA, MPOTEKAIOIIEro Yepe3 Pe3UucTop.
OmnpeneneHne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBLAEISEMONHA PE3UCTOPE.
VccnenoBanue 3aBUCHMOCTH CHUJIBI TOKa 4Yepe3 JIaMIIOUYKY OT HaIlpsHKEHUS Ha HEM.
Omnpenenenue KIIJ| nHarpesarers.

VccnenoBanue npeoOpa3oBaHUsl PHEPTUU MPU MOABEME I'Py3aNIEKTPOIBUTATEIIEM.
OOBbsiCHEeHHE yCTpOiCTBa W TMPUHIMIIA JACHCTBUS JOMAIIHUX 3JIEKTPOHArpeBaTelIbHBIX
npuOOpoOB.

OOBbsiCHEeHHEe TIPUYMH KOPOTKOTO 3aMbIKaHUS ¢ MOpUHIUNA JACHCTBUS  IUIaBKHUX
[peaOXPAHUTEIICH.

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

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

MaraurHble
SIBJICHUSA

(6 w)

IlocTOosIHHBIE  MarHuThbL.
B3aumMoelicTBue
MNOCTOSSHHBIX  MAarHUTOB.
MarauTHoe noJe.
Mar»auTHoe 1oJjie 3eMJIt Y
ero 3HadYeHUE IS SKU3HU
Ha 3emiie. O11bIT]
Jpcrena. MarautHOE
moJie AIIEKTPUIECKOTO
TOKA. I[Tpumenenue
PIICKTPOMAarHUTOB B
TEXHUKE.

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

TOKa.

lccnemopanne MarHUTHOTO B3aHMMOJICHCTBHS IIOCTOSHHBIX MATHHUTOB.

3yyeHre MarHUTHOTO TIOJISI TIOCTOSIHHBIX MArHUTOB TIpU WX OOBEIMHECHUH U
pa3iciICHUU.

IIpoBeneHre ONMBITOB MO BU3yalU3allMU MOJSI MOCTOSIHHBIX MArHUTOB.
M3yuenue SIBJICHUS HaMarHU9UBaHU BEIIIECTBA. WUccnenosanune
PIIEKTPUYECKOr0 TOKAa HA MarHUTHYIO CTPEJIKY.

IIpoBeneHre ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTh CHUJIbI B3aUMOJEUCTBUS KaTYIIKHU C
TOKOM M MarHuTa OT CHUJIbI M Ha- MPaBJICHUS] TOKA B KaTYIIIKE.

AHamM3 CUTyalluid TMPAKTUUYECKOTO0 MPUMEHEHHUsS JJIEKTPOMAarHUTOB
TEXHUYECKUX YCTPOUCTBAX, MIPOMBIIIJICHHOCTH, MEIUITNHE).

M3yyeHue nelcTBUST MAarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM. M3ydeHue nencTBus
PIIEKTPOJABUTATEIS.

N3mepenne KIIJ[ »aexkTpoaBurareabHOM yCTaHOBKU. Pacno3HaBaHWe W aHAIU3
Pa3UYHBIX TIPUMEHEHUH JJICKTPOJABHUTATENICH (TpaHCHOPT, OBITOBBIC YCTPOKUCTBA 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

ONBITEHI 110 HCCICOOBAHUIO ABJICHHA BHCKTpOMaFHI/ITHOﬁ HMHAYKIOUU: UCCIICAOBAHUC
M3MCEHCHUIN 3HAYCHUS U HarrpaBJICHUA HHAYKIIHOHHOT'O TOKA

PezepBHoe Bpemsi (3 )
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9 kaacc (68 u)

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

MexaHn4eckoe MexaHnyeckoe IAHaJTM3 U 0OCYKICHUE PA3TUYHBIX TPUMEPOB MEXAHUYECKOTO JIBUXKCHUS.

IBUKEHU e TIBIDKEHUE. OOcyxJieHue TpaHUll NPUMEHUMOCTH MOJIENI «MaTepUaJIbHAs TOUKA.

U COCo0bI ero MartepuanbHast TOUKa. Onurcanve MEXaHWYeCKOTO JBHKEHHS pPa3IWuHBIMU crocobamu (ypaBHEHHE, TaOiuIIa,

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

(10 g) OTHOCHUTEITBHOCTD MEXaHUYECKOTO JTBUKECHUS.
MEXaHUYECKOTO Habnroenne MexaHW4ecKOro JABM)KEHUsS Tejla OTHOCHUTENIbHO Pa3HBIX TeJ OTCUETA.
JTBYDKCHUS. CpaBHEHHE TTyTeH U TPACKTOPUN JNBKEHUSI OJHOTO M TOTO K€ T€Jla OTHOCHUTEIHHO Pa3HBIX
PaBHOMEpHOE men orcuéra. AHanmm3 Tekcrta [amuiess 00 OTHOCHTEIBHOCTH JIBHWIKCHUS, BBITIOJTHECHHUE
MPSIMOJTMHEWHOE BaJlaHUN TI0 TEKCTY (CMBICIIOBOE UTCHUE).
IBHDKEHUE. OmnpeneneHne CpemaHed CKOPOCTH CKOJBXEHHsT Opycka WM JBWKCHUS IIapuKa IO
HepaBHomepHoe HaKJIOHHOMW TJIOCKOCTH.
[PSIMOJIMHEWHOE IAHanM3 U 00CyXJAeHHE CIIOCOOOB MPUOIMKEHHOTO OMpPEIEICHUs] MTHOBEHHONW CKOPOCTH.
nBkeHue. Cpennsisi  uOMpeneneHre CKOPOCTH PABHOMEPHOTO JIBMIKEHHS (IIapUKa B KUJIKOCTH, MOJIEIHU
MTHOBCHHAsI CKOPOCTBPJICKTPUUECKOTO aBTOMOOMJISI U T. 11.).

Tejla IpU HEPaBHOMEPHOM
JIBUYKCHUH.

Y cCKOpeHHeE.
PaBHOyCKOpEeHHOE
MPSIMOJIMHENHOE
TBUKEHUE. CBoboaHoe
rajcHue.

OmnbiTel [Nanuies.
PaBHOMEpHOE NBUKEHUE
1o OKpy>kHOCTH. [lepuon
1 yacToTa oOpalieHusl.
JIuHeliHas W yrjosas
CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE
YCKOpEHUE

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

OOCyX/ICHUE BO3MOKHBIX TPHHIIUIIOB JEUCTBUS TMPUOOPOB, H3MEPSIONIUX CKOPOCTh
(cimIOMeTpOB).

BrrurcieHre myTH U CKOPOCTH MIPU PAaBHOYCKOPEHHOM MPSMOJUHEHHOM JBVMIKCHUH TeJa.
OnpeneneHue NpPOMIECHHOTO MyTH U YCKOPEHUS JABWKEHUS Tesa Mo rpaduky 3aBUCHUMOCTHU
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBH)KCHHS TeJIa OT BPEMCHH.

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

Pemenue 3amau Ha oOmpeqeieHne KUHEMAaTHYECKUX XapaKTePUCTHK MEXaHUYECKOTO
NIBM>KEHUS PA3JINYHBIX BUIIOB.

PacniozHaBaHue W MPUOIMKEHHOE OMHMCAHHUE PA3JIUYHBIX BUIOB MEXAHHMYECKOTO JBHKEHUS
B MPUPOJIC U TeXHUKE (Ha MpUMepax CBOOOJHO MAJArOIIUX TeJl, ABMKEHHS >KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JP.)
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B3aumoaelicTBue TeJ
(20 u)

I1epBr1ii 3ak0oH HproTOHA.
Bropoit 3akoH HeroToHa.
Tperuii 3akoH HproToHa.
[IpyuHMII cynepno3nuun
CHIIL.

Cuia ynpyroctu. 3aKoH

I'yka. Cuna TpeHUS:
cuia TpEeHUS
CKOJIB)KEHUS, cuia
TPEHUsI TIOKOS, JpyTHe
BBl TPDCHHSI.

Cuia TSDKECTH U 3aKOH
BCEMHUPHOTO TSTOTCHUSI.
VckopeHue CcBOOOIHOTO
maacHusl. JIBmkeHue
m1aHeT BOkpyr CoJiHIa.
IlepBas KOCMHUYECKast
ckopocTtb. HeBecoMmocTh
151 reperpy3KHu.
PaBHOBecue
MaTepUaTbLHON
AOCOJIFOTHO
TEJO.
TBEPJIOTO

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

HaGmionenue u oOCYy>XI€HHUE OMNBITOB C JABWI)KECHHEM Telia MPHU YMCHBIICHUH BIIUSTHUS
NIPYTHUX TEJI, IPEISTCTBYIONINX IBUKCHUIO.

AHanu3 Tekcra ['ammies ¢ OMMcaHueM MBICIICHHOTO DKCIICPUMEHTa, 00OOCHOBBIBAFOIIIETO
3aKOH MHEPIIUH; BHITIOJIHEHUE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE UTCHHUE).
OOCyXJeHEe BO3MOXKHOCTH BBINIOJIHEHUSI 3aKOHA HMHEPUUHW B  Pa3IUYHBIX
oTCU€Ta.

HaGnmronenue u 0OOCYyXIEHHE MEXaHWYECKUX SIBJICHUU, NPOUCXOMISIIMX B CHCTEME
orcuéra «Tenexka» Tpu €€ paBHOMEPHOM H YCKOPEHHOM JBW)XEHHUU OTHOCHUTEIHHO
kaOuHeTa PU3UKH.

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

HaGmronenre n/vim mpoBEeHUE OTIBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh YCKOPECHHS
TeJla OT MPHUJIO)KEHHOW K HEMY CHUJIBI B MacChl Telia.

AHanmu3 U OOBSICHEHHE SIBJICHUU C MCIOJIb30BAaHWEM BTOPOTO3akoHa HeroTOHA.

Pemenne 3a1a4 ¢ UCNOJIB30BaHUEM BTOPOIO 3akoHAa HbIOTOHAaW mpaBuiia CIO0XKEHUS CHIL.
OmnpenesieHue )XECTKOCTU NPY>KUHBI.

AHaJIN3 CUTyaIuii, B KOTOPBIX HAOIIOIAIOTCS yrpyrue nedopmMamnum, 1 uX 0ObICHEHUE C
HCIOJIb30BaHUEM 3aKkoHa [ 'yka. Pemienue 3aj1ad ¢ ucrosb3oBaHueM 3akoHa ['yka.

M ccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHU S

OT CUJIbI HOpMaJIbHOTO AaBiieHus. OOCyK/IeHue pe3yabTaTOB UCCICAOBAHUS.

Onpenenenue ko3P hUIeHTa TpeHus CKOIbXKeHUs. i3mepeHue cuibl TpeHUs MOKOSI.
Pemienue 3a7auy ¢ UCMOJIb30BaHUEM (DOPMYJIBI JIJII CHIIBI TPEHUS CKOIbKEHHUSI.

AHany3 IBUKEHUS TEJ TOJIBKO MO/ IEHCTBUEM CHIIBI TSHKECTU — CBOOOIHOTO TaICHUS.
OOBbsiCHEeHHE HE3aBUCHUMOCTH YCKOPEHHSI CBOOOJHOIO MaJeHUsI OT MacChl Tela.

O1ieHKa BEIMYUHBI CUIIBI TATOTEHUS, IEHCTBYIOIIEH MEXIy ABYMsI TeaaMu (IJ1sl pa3HbIX
Macc).

AHaNU3 IBWKEHUSI HEOECHBIX Tel MO ACHCTBHUEM CUJIbI TATOTEHHUS (C UCIOJIb30BaHUEM

CHUCTEMAax

JOIIOJTHUTCIIBHBIX HCTOYHUKOB I/IH(I)OpMaL[I/II/I).
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Pemienue 3amad ¢ MCMOJMB30BAHUEM 3aKOHA BCEMHPHOTO TATOTEHUS W (DOPMYJIIBI ISt
pacyéra CUJIbI TSIKECTH.

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

Habntonenue u o0CcykJ1€HUE ONBITOB 110 U3MEHEHUIO Beca TeJalpHh YCKOPEHHOM
JIBUXKXCHUN.

AHanu3 yCcJIOBUM BO3HHMKHOBEHHUSI HEBECOMOCTH U IEpe- IPy3KHu.

Pemenue 3amau Ha onmpezeieHre Beca Tella B Pa3IMYHbIX YCIOBUSIX.

AHanu3 cujl, IeHCTBYIOIIMX Ha TeJIo, NoKosiieecs: Ha onope. OnpeieseHue HeHTpa
TSKCCTH PpA3JINYHBIX TCJI

3aKOHBbI
coxpanenust (10 u)

mnynbsc TeJa.
3MeHeHne nMmnyJibca.
Mmnynec cunbl. 3aKOH
COXpaHCHHS UMITYJIbCA.
PeakTHBHOE IBIKEHHUE.
Mexanndeckas: padoTa

M MOIIMHOCTL. Padora
CHIT TSIKECTH,
YIPYTOCTH, TpPEHMUSI.
CBs3b SHEPruu u
padoTHI.
IToreHnanbHas
DHEPrus Tena,
OTHSITOI'O HaJ
MOBEPXHOCTHIO  3EMIJIM.
I lorennmannrHas
PHEPrUs CcKaTou
[PY>KUHBI.
Kunernueckass >Heprusi.
Teopema 0O KHHETHYECKOU
SHEPTHUH.

3aKoH COXpaHEHHUs

MEXaHUYECKOM OHCPIrUuun

HaGmtonenrne u oOCy’XJ€HHE OMNBITOB, JEMOHCTPUPYIOIIUX Mepefady HMITyjJabca HpHU
B3aHMOJICMCTBUM TEJI, 3aKOH COXPaHEHUs HUMITyJibca MpU aOCOIIOTHO YIPYIoM U
HEYIPYTOM B3aUMOJICHCTBUM TEI.

AHaQIU3 CUTyallud B OKPYKAIOMIEH KWU3HU C MCIOJHb30BAHHMEM 3aKOHA COXPAaHEHUS
HMITYJIbCa.

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

[IpuMeHeHre 3aKOHa COXPAaHEHUsI UMITYJIbCa ISl pacuy€Tra pe3yJibTaTOB B3aUMOECHCTBUS
Tell (Ha mpuMepax HEeynpyroro B3auMOJEHCTBUSA, YIPYTOro HEHTPAIbLHOIO B3aUMOICHCTBUS
NIBYX OJWHAKOBBIX TEJI, OJHO N3 KOTOPHIX HEMTOABHKHO).

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

M3MmepeHne MOIIIHOCTH.

M3Mmepenne nNOTEeHIMAILHON SHEPTUH YIIPYTo 1e(OPMUPOBAHHOMN MPYKUHBI.

3mMepeHne KUHETUYECKOMW SHEPTUH Tejla MO JJIUHE TOPMO3HOIO MyTH.

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

JKCIIEpUMEHTAIbHAsl IIPOBEpPKA 3aKOHA COXPAHEHUs] MEXAaHUYECKOW »HHEpPruv Mpu
CBOOOJHOM MaJICHUH.

[[pyMeHeHre 3aKOHa COXpPAaHEHUsI MEXaHUYECKOW YHEPTUU il pacyé€Tra MOTEHIUAJIbHON
1 KHWHETUYECKOW AHepruil tena. Pemienue 3a1ad ¢ UCMOJIb30BAaHUEM 3aKOHA COXpPaHEHUs
MEXaHUYECKOW YHEPrUuu

HUCIIOJIb30BaAHUEM
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Paznen 9. Mexanuueckue Kojied0anusi 1 BOJIHBI (15 1)

MexaHnnveckue KonebarenbHoe HaOmtonenne konebaHUi 1Moj ACHCTBUEM CHII TSKECTH U yIpPY- TOCTU M OOHapyKeHHe
KoJIe0aHNS nBrkeHHe.  OCHOBHBIE [MOJTOOHBIX KOJIEOAHHWI B OKPY KAIOIIEMMHUDE.
(7 9) XApPaKTEPUCTUKH AHanu3 KojeObaHuM Ipy3a Ha HUTU M Ha IpyxuHe. OmnpesieneHrne 4acToTbl KoJjiebaHuit
KOJICOAHUI: IIEPUOJ, (MATEMAaTHUECKOTO U IPYKUHHOTO MasiTHUKOB.
JacToTa, amiuiatyna. (HaOmronenne n oObscHEHUE SIBJICHUS pe3oHaHca. VccienoBanne 3aBUCUMOCTH TIEpUOJIa
MaTtemaTuyecKkuit 1 [KoJIeOaHWi TTOJBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
MPY>XUHHBIA MasTHUKU. ([IpoBepka HE3aBUCHUMOCTH TIepHOJa KOJIeOaHUN Tpy3a, ITOJBEIIEHHOTO K JICHTE, OT
[IpeBpaliieHe YHEPTrUU [MAcChI I'py3a.
pu kKosiebarenbHOM [HaOmromenne W oOCY)KIEHHE OIBITOB, JIEMOHCTPHUPYIOIMX 3aBUCHMOCTH IIepHUOia
TBVDKCHHH. KOoJIeOaHUW TPYKMHHOTO MasiTHUKAOT MAacChI TPy3a U KECTKOCTH TPYKUHBIL.
3aTyxarorue [IprMeHeHne MaTeMaTHYeCKOT0 B MPYKUHHOT'O MasiTHUKOB
KOJIeOaHusI. B Ka4eCTBE MOJIEIICH JJIsI ONTFCAaHUsI KOJICOaHWI B OKPY KaIOIIIEMMUPE.
BrIHY X IeHHBIS Pemenne 3amad, CBSI3aHHBIX C BBIYMCIICHHEM WIIA OIICHKOHN 4acTOTHI (Tiepnona)
Kkosiebanus. Pesonanc Koje0aHuu
MexaHn4yecKue CBoiicTBa OO6HapyKeHHUE U aHAJIN3 BOJIHOBBIX SIBJICHUI B OKPY>KaIOIIEMMUPE.
BOJIHbI. 3BYK MEXaHUYECKUX BOJIH. HaOmroneHne pacnpocTpaHeHUsl NPOJOJIBHBIX U TMOMNEPEeYHbIX BOJH (HA MOAENH) U
(8 ) J{1MHa BOJIHBI. 00Hapy>KeHHUE aHAJOTMYHBIX BUJIOB BOJIH B MPUPOJIE (3BYK, BOJSIHBIE BOJIHBI).
MexaHu4yecKue BOJIHBI BrrunciieHre JJIMHbI BOJIHBI 1 CKOPOCTH PaCIPOCTPAHEHHS 3BYKOBBIX BOJIH.
B TBEPIIOM TeJIe, DKCIEPUMEHTAIBHOE OIPE/IeJICHUE IPaHULl YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOAHUN.
ceiicMuueckue BoJHbL.  |HaOmroneHne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOThI (B TOM YMCIIE C HCIOJIb30BaHHUEM
3ByK. ' pOMKOCTB 3ByKa |[My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BbICOTA TOHA. Habmronenne u oObSICHEHHE SIBJICHUSI aKyCTHUUYECKOTO pe30HaHca.
OTpakeHue 3ByKa. AHaAIU3 OPUTHMHAIBHOTO TEKCTa, MOCBSIIEHHOTO UCIOIB30BAHUIO 3ByKa (WM YJIBTPa3ByKa)
MNudpa3Byk u B TEXHUKE (IXOJIOKALMs, YIbTPa3BYK B MEIUIIMHE U Jp.); BBHINOJIHEHHUE 3aJJaHUM MO TEKCTY
YIIbTPa3BYK (cMBICTIOBOE UTEHHE)
Pa3znen 10. DiieKTpOMarHuTHOE 1MOJI€ ¥ JIeKTPOMATHUTHBIE BOJIHBI (8 u)
DJIeKTPOMarHuTHOe |[DJeKTpoMarHuTHoe mnoJie.[loctpoenne paccykaeHnid, 000CHOBBIBAIOIINX B3aMMOCBSI3b 3JIEKTPUUECKOTO U
noJie DIeKTpOMarHUTHbIE MarHUTHOI'O TOJIEH.
BOJIHBI.
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IMoBTOPHUTENLHO-0000 AT MOAYJIb (5 1)

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

O0o01IeHNE

COJICPXKaHUS KKIOTO M3
OCHOBHBIX pa3nenon
Kypca ((1)71637 197

MEXaHUISCKUEC,
TCIUIOBBIC,
PJICKTPOMarHUTHBIE.
Hayunbii METO.
MO3HAHUS ero
peanu3aims B
dbuzumueckux
MCCIICIOBAaHUSIX.
CBsA3b  (pU3MKHU
COBPEMEHHBIX
TEXHOJIOTUI B 00J1acTH
rnepegauu
nH(bOpMaIH,
PHEPreTUKE,

u

58

TpaHCIIOpTE

Brimonnenue  yueOHBIX — 3aJjaHUM, TPEOYIOMIMX  JIEMOHCTPAllMM  KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIUX €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

- IPUMCHEHHUS MMOJyYCHHBIX 3HAHUH JUJII HAYYHOTO OOBSICHCHUS (PM3UYCCKHUX SIBIICHUH B
OKpY>Kalollel MPUPOJIC U TOBCEIHEBHON >KU3HU, a TAKKE BBIABICHUS (PU3MYECKUX OCHOB
psila COBPEMEHHBIX TEXHOJIOTHI;

-IIPUMEHEHHUSI OCBOCHHBIX SKCIEPUMEHTAIBHBIX YMEHUM JJI UCCIIEAOBAaHUS (PU3NUESCKUX
SIBJICHUM, B TOM YHCJIE JI IPOBEPKU T'MIOTE3 U BBISIBJICHUS] 3AKOHOMEPHOCTEM.

Pentenne pacy€THBIX 3a7a4, B TOM YHCJIE MPEANOIararoiiux UCII0JIb30BaHne (U3UIESCKOMN
MOJIETA U OCHOBAHHBIX Ha COAEP KaHUU Pa3IUUHBIX Pa3/AeyioB Kypca PU3uKH.
BrInojiHEHHWE W 3alMTa TPYINNOBBIX WJIW WHIAWBUIYAIBbHBIX HNPOEKTOB, CBSI3aHHBIX C

coJiepKaHuEM Kypca PU3UKHU

48




10 kaacc (68 u)

ComHua wu
OTtpaxeHue
ITmockoe
3akoH

3aTMeHUs
JIyHBI.
CBETA.
3epKalio.
OTpaKCHUS CBETA.
IIpenomnenue cBera.
3aKOH  OpeIOMIICHUS
CBETa.
[Tonnoe
OTpaKeHUE
M cnonb3oBaHue
BHYTPEHHEr0  OTpakKeHUs]
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 SBJIEHUE MPSIMOJIUHEHHOIO PACPOCTPaHEHUS
pacnpocTpaHeHust JlydyeBast Mozielb CBETA. [CBeTa (BOBHMKHOBEHHME TE€HHW M MOJYTEHM), U HUX HUHTEPIpPETAlHs C HUCHOIb30BAHUEM
cBeTa IIpsimonuHeiHOE [MOHATUS CBETOBOI'O JIy4a.
(6 9) pactpocTpaHeHue cBera. |[OOBSICHEHHE U MOJCIUPOBAHUE COJIHEYHOTO M JIYHHOTO 3aTMEHUM.

VccnenoBanue 3aBUCMMOCTH yTjla OTPaKEHUsSI CBETOBOTO JIy4aoT yrja MaJeHus.
M3yuyeHue cBOMCTB HM300pakeHUs B IUIOCKOM 3epkasie. HabGmroneHue u oObsICHEHUE
OIBITOB T10 MOJIYYEHHIO N300paKeHNH B BOTHYTOM M BBIITYKJIOM 3epKajiax. Habmonenue u
06L${CHCHI/IC OIIBITOB IIO HpeJ'IOMJ'IeHI/IIO CBE€Ta Ha rpaHHue paSJ'II/I'-IHLIX Cpe}I, B TOM 4YHUCIIC
OINBITOB C TIOJHBIM BHYTPEHHUM OTpakeHueMm. lcciemoBaHnue 3aBUCUMOCTH — yrja
MPEJIOMJICHUS OT yTJIa MaJICHUsI CBETOBOTO JIyda Ha TPAHUIIE «BO3TyX—CTEKIIO».
Pacno3HaBaHue SIBICHUW OTpa)XEHUSI W MPEJIOMIJICHUS CBETa B IMOBCEIHEBHOW >KU3HH.
AHamM3 1 00BSICHEHHE SIBJICHUSI ONTHYECKOTO MUPaXKa.

Pemenne 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHOB OTPAKEHHUS M MPEIIOMJICHHS CBETA

JInH3LI U onmTHYecKHe
npuoOOpbI
(6 v)

Jlunza, xon maydeil B
ITHH3E. Omnruueckast
cUCTEMA.

OnTuyeckue

MPUOOPHI:
dboToarapar,
MHUKPOCKOTI

1 Teneckon. [7a3 kak
ONTUYECKAast cucrema.
bimzopykocTs 54

[TosryueHue M300paKEHU C TTOMOIIBI0 COOMPAIOIIECH M PacCEeUBAOIICH JIMH3.
Onpenenenue GOKYCHOTO PACCTOSHUS U ONTUYECKON CHUIIBICOOMpAIONICHi TUH3HI.

AHany3 YyCTpPOWCTBA UM TIPUHIUNA JEHCTBUS HEKOTOPBIX ONTHYECKUX MPHUOOPOB:
(dboToanmapara, MUKPOCKOIIa, TEIECKOTIa

(MC — Guonorusi, aCTpOHOMHUS ).

AHanu3 sIBJICHUN OJIM30PYKOCTH U TaIbHO30PKOCTH, MPUHIHIIA AecTBUA 0UuKOB (MC —
Ounonorus)

TAJIbHO30PKOCTDH
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Paznoskenue Paznoxxenne Oenoro ceera|HabmroneHne 1Mo pasyioKeHHI0 Oelloro cBera B crekTp. HaGmronenue um oObsicHEHHE
Oeqioro cBeta B B croekTp. OmNbIThl  [ONBITOB 110 MOJYYEHHIO OEJI0I0CBETA IIPU CJIIOKEHUHU CBETA Pa3HbIX I[BETOB.
CIEKTP Hprotona. Cnoxenue [[IpoBeneHue u oOBSICHEHHE OIBITOB IIO BOCIPUSATHUIO LIBETA IPEIMETOB IIPU HX
3w CIIEKTPaJIbHBIX IIBETOB. |[HAOJIOICHHUH Yepe3 MBETOBbIC (MIBTPHI (IIBETHBIC OUYKH)

Jlucriepcus ceera

Pa3nen 12. KBanroBsble siBiaenus (32 )

Ncnyckanue Onbitel  Pesepdopna  uOOGcyxaeHue uenu onsitoB Pesepdopaa nmo uccie1oBaHUIO aTOMOB, BBIIBU)KEHUE THIIOTE3
U MOIJIOIIeHHe CBeTa [[UIaHeTapHast MOJIEJIBO BO3MOXKHBIX peE€3yJIbTaTaX OMNBITOB B 3aBUCUMOCTH OT MPEANOJIaraeéMoro CTPOEHHUS
aToMOM aToMa. ATOMOB, pOpPMYJIUPOBAHHUE BBIBOJOB U3 PE3YJIbTATOB OIBITOB.
(49 Monens aroma  bopa|OOcyxaeHne TpoTHBOPEUNiA TIIIaHETapHON MOJIETT aToMa

HMcnyckanue WY OCHOBaHWH IS THUTIOTE3bl bopa 0 crarimoHapHBIX OpOUTaX AIIEKTPOHOB.

MOTJIOIIEHUE ceBeTaHabr0/1eHUE CIUIONIHBIX Y JIMHENYAThIX CIEKTPOB M3JIyUYEHUS Pa3jInYHbIX BEIIECTB.

ATOMOM. KBaHTBLOOBsICHEHNE TUHENYAThIX CIEKTPOB MU3JTyUYEHUS

JInHeyaTele CIIEKTPbI
Ctpoenue aToMHOro |PagvoakTUBHOCTb. OOcCyXJIeHUEe BO3MOXXHBIX THIOTE3 O MOJACIAX CTpoeHHs sizpa. OmnpenesieHne cocraBa
sApa Anbda-, Oera- HiIep 1O 3aJJaHHBIM MacCOBBIM U 3apsiIOBBIM UHCJIaM U IO MOJI0XKEHHUIO B IEPUOINYECKOMN
(6 9) raMMa-u3JTydCHHUs. cucteme srieMeHTOoB (MC — xummust).

CtpoeHue aTOMHOTO/AHAJIU3 M3MEHEHHUsI COCTaBa siipa U €ro MOJIOKEHHUs B IEPUOANYECKONH CHUCTEME IpHU

sinpa. HyknoHHass mopenb
ATOMHOTO sijipa. M30TOIbI.

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

PanuoakTuBHBIC [paaIuamoHHOro ()oHa C MOMOIIBIO JO3UMETPA, OLIEHKAa €r0 MHTEHCHUBHOCTH.
npeBpamieHus.  [lepuogAnanu3 OMOJIOTrMYECKUX U3MEHEHHUN, MPOUCXOSIINX I0J ASUCTBUEM pPaJHOaKTHUBHBIX
roJrypacraza. m3nyuennit (MC — Ouonorus). Mcnonb3oBaHue pagvOaKTUBHBIX HU3IyUYeHUN B MEIUIIMHE
JleticTBust (MC — Guomorus)
[paaIrOaKTUBHBIX
M3JIydeHUN Ha >KUBbIE
OpraHu3Mbl
SAnepHble peakunu S nepHbie peakuu. |PelieHue 3a4a4 ¢ UCHOJIb30BaHUEM 3aKOHOB COXPAHEHUs] MAaCCOBBIX U 3apsiJIOBBIX UHUCEN
(7 9) 3aKOHBI COXpaHEHMsI [HAa OINpEIEJICHUE PEe3yJbTAaTOB SJIEPHBIX  pPEaKlMil; aHajdu3  BO3MOXKHOCTH WM
3apsiIOBOr0 U |HEBO3MOXXHOCTH SIJIEPHOM peaKInH.
MacCOBOTO ynucen. |OLEHKa HEPTUM CBSI3H SIJIep C UCMOJIb30BaHUEM (HOpMyIIbI DHHIITEeHHA.
OHeprust cBs3u  [(OOCyXKJIeHUE TIePCIIEKTUB UCIOIb30BaHUs YIIPABISIEMOr0 TEPMOSIIEPHOTO CHHTE3A.
aToMHBIX sizep. CBa3p  |[OOCykJAeHHE TPEUMYIIECTB M OKOJOTHYECKHUX TIPOOJIeM, CBSI3aHHBIX C SIEPHOM
Maccbl U AHeprum. pHepretukod (MC — skonorus)
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Peakuun cuHTE3a WM
ITEJICHUS SIIED.
Mcrounnku SHEPruu
ConHuau 3BE31.
InepHas sHepreTuka

IMoBTOpPHUTENLHO-0000 AT MOAY.Ib (10 u)

Cucremaruzanus nO06o001IeHne coaepkaHus] BeimonHenne y4eOHBIX — 3aJlaHuM, TpeOYIOIIMX JAEMOHCTpAllMd  KOMIIETEHTHOCTEM,
0000111eHNE Ka)XJOr0 W3 OCHOBHBIX XapaKTEpPU3YIOIINX €CTECTBEHHO-HAYYHYIO T'PAaMOTHOCTb:
[PEIMETHOTO pa3aenoB Kypca (U3UKH]- NPUMEHEHHUS MOJYYEHHBIX 3HAHMM JJI1 HAy4YHOro OOBsSCHEHUs (U3NUECKUX SIBICHUU B
coAep KaHUs MEXaHUYECKHUE, TEIJIOBBIE, OKpY Kalolllel MPpUPOAEe U MOBCEIHEBHOM KU3HU, a TAK)KE BBISIBIICHUS (PU3NYECKUX OCHOB
u OIbITA [PJIEKTPOMArHUTHBIE, psa COBpEMEHHBIX TEXHOJIOTUH;
TesITeIbHOCTH, KBAaHTOBBIE SIBJICHUSI. - IPUMEHEHUSI OCBOEHHBIX SKCIIEPUMEHTAIBHBIX YMEHUW IS UCCIIeIOBaHUS (PU3MYECKUX
npuoOperéHHoro npu HayuHbIi METO/| IBJIEHUH, B TOM YHCJI€ JJIs1 IPOBEPKU T'MIIOTE3 U BHISIBIICHUS 3aKOHOMEPHOCTEM.
3y4eHUH BCET0 [MO3HAHUSA u erdPemenue pacu€THpIX 3amady, B TOM YHCJIE MPEAINOJAralioliuX HCHOJIb30BaHUE
Kypca pu3uku peanu3zanus E (u3nyeckol MOJIeIM W OCHOBAHHBIX Ha COJIEp)KaHUM Pa3IMUHBIX pa3deioB Kypca
dbuznueckux buzukn.
HCCJIEIOBAaHUSX. BrinosniHeHUe M 3ammTa IpynIoBbIX WJIM WHIAWBUIYaJIbHBIX IMPOEKTOB, CBA3aHHBIX C
CBsi3b buzukn Y coeprkaHueM Kypca Gu3uku

COBPEMEHHBIX TEXHOJIOTHH
B obiactn  Tiepenadu
nHopMaInu,
PHEPIeTHKE, TPAHCIIOPTE

[Tpu pazpaboTke paboueit mporpaMMbl B TEMAaTHYECKOM TUIAHUPOBAHUH JIOJKHBI OBITh YYTEHBI BO3MOKHOCTH MCIIOJIH30BAHUS
ANEKTPOHHBIX (IIMGPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBISIOMINXCA YI€OHO-METOIMYECKUMH MaTepraiamMu (MyJIbTUMEIUIHBIC
MPOrpPaMMBbl, SJEKTPOHHBIE YYEOHMKHM W 3aJaYHUKH, DIJIEKTPOHHBIE OWOIMOTEKH, BUPTYyalbHBIE Ja0OpPaTOPUH, UIPOBHIC
MPOTPAMMBI, KOJUIEKIIMU IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMHU JIJII O0OYUYEHUSI U BOCIIUTAHUS 00 YYAIOIINXCS C
HOJIA, mpencrtaBieHHbIMH B DJJIEKTPOHHOM (IM(pPOBOM) BHIE MW peamu3yIONMMU AupakThHdeckue Bo3mokHocTH HUKT,
CoJiepKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 0Opa30BaHUHU.
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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 MPUCIIOCOONEHUN (crenuanbHas KiIaBHaTypa, pa3jMdyHOro BHUAA
KOHTaKTOpPbI, 3aMEHSIONIME MBbIIIb, JKOMUCTUKH, TPEKOOJbI,  CEHCOPHbIE
MJIAHIIETHI ).

2. JIomKHBI OBITH CO3J]aHBI YCIOBUS 1711 (DYHKIIMOHUPOBAHUSI COBPEMEHHOM
UH(GOPMAIIMOHHO-00pa30BaTeIbHOM  cpeabl 1Mo (u3uKe,  BKIIOYAIOLIEH
ANEKTPOHHBIE WH(GOPMAIIMOHHBIE PECYPCHI, DJIEKTPOHHBIE 00pa30oBaTEIbHBIC
pECYpCHI, COBOKYITHOCTb UH(OPMAITMOHHBIX TEXHOJIOT UM,
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIIUX TEXHUYECKUX CPENICTB
U TEXHOJIOTHH (B TOM ymcie (uem-TpeHaxepoB, HHCTpyMeHToB Wiki, indpoBbix
BUJECO MAaTEpUAJIOB M  Jp.), OOECIEYUBAIOIIUX  JOCTHKEHHE  KaXIbIM
oOydarommmmes ¢ HOJIA MakcumanbHO BO3MOXHBIX [IJII HETO PE3YJIbTaTOB
o0yJeHHUS.
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