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OenepanbHas pabouas nporpamma (manee Ilporpamma) mo ydyeOHOMY
npeamery «®Dusuka» paspaborana Ha ocHoBe DPI'OC OO0, denepanbHOU
IpOrpaMMbl BOCITUTAHHSI, C YUETOM pachpenelEHHbIX MO KJaccaM MPOBEPSIEMBIX
TpeOoBaHMI K pe3ynbTaTaM ocBoeHusi OCHOBHOW 00pa3oBaTEIbHON MPOrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHusI.

ITosicHuTeILHAA 3aNUCKA

OO0mas xapakrepucTuka yueOHoro npeamera «Pusuka»

Kypc ¢pusuku — cucteMoo0pa3yomuii sl €CTECTBEHHO-HAYYHBIX y4e€OHBIX
IIPEIMETOB, MOCKOJIbKY (DU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIA,
U3ydaeMbIX XHUMHUEH, Ouojorueil, actpoHomuen u ¢usudeckoil reorpadueii.
®duzrka — 3TO MpPEeaMET, KOTOPbIA HE TOJbKO BHOCHUT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HO M MPEJOCTaBISIET Haubosee sCHbIC
oOpaslbl MPUMEHEHUs HAYyYHOTO METOJa MO3HAHUsA, T. €. Crnocoba MOoJydYeHHUs
JIOCTOBEPHBIX 3HaHMM 0 Mupe. HakoHer, pusnka — 3T0 npeaMeT, KOTOPBIA HapsAy C
JPYTUMHU €CTECTBEHHO-HAYYHBIMH TMpEAMETaMHU JIOJDKEH JaTh OOy4YarolIuMCs
OpeICTaBICHUEe 00 YBJICKAaTEIbHOCTH HAYYHOTO MCCIEAOBAaHUS U  PalOCTH
CaMOCTOSITEIILHOTO OTKPBITHSI HOBOI'O 3HAHMS.

Opnna w3 TIaBHBIX 3a7a4 (pu3udecKkoro oOpa3oBaHMsI B CTPYKTYpE OOIIETO
00pa3oBaHMsI COCTOMT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW MacChl OOYy4YaloIIMXCs, KOTOPbIE B JalbHEHIIEM
OyIlyT 3aHSTHI B caMbIX pa3HOOOpa3HbIX cdepax AesTeabHocTH. Ho He MeHee
BAKHOM 3a7aueil sBISIETCS BBISIBICHHE M IMOATOTOBKA TAJAHTIMBBIX MOJIOJBIX
JIOJIeW Ui MPOJOJDKeHHUS o0pa3oBaHUs U JalibHEHIed npodeccuoHanbHOM
NESTENbHOCTH B OO0JIACTH €CTECTBEHHO-HAYYHBIX MCCIICJOBAHUN U  CO3JaHHUU
HOBBIX TeXHOJOTUH. COrjlacHO MPUHATOMY B MEXKIyHApOJHOM COOOIIECTBE
ornpejenennio, «EcTecTBeHHO-HayYHasi IPaMOTHOCTh — 3TO CIIOCOOHOCTD YEJIOBEKA
3aHUMAaTh AaKTHUBHYIO TPaXKIAHCKYIO TMO3UIHUI0 1O OOIIECTBEHHO 3HAYMMBIM
BOIIPOCAaM, CBSA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro TIOTOBHOCTb
MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMH HJiesiMU. HaydHO TIpamMOTHBIM 4eIoBEK
CTPEMUTCSl y4yacTBOBaTh B apryMEHTHPOBAaHHOM OOCYXAECHUU IPOOJIEM,
OTHOCSIIIIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJOTHUSM, YTO TpeOyeT OT HEero
CJIETYIOLIUX KOMIIETEHTHOCTEM:

HAay4YHO OOBICHATH SIBJICHUS, OLEHUBATh M IOHUMATh OCOOEHHOCTH
HAy4YHOI'O UCCIIE0BAHMS,

MHTEPHPETUPOBATh JAHHBIE M MCIIOJIb30BaTh HAy4YHbIE JIOKA3aTeJIbCTBA IS
MOJIyYEeHUS BBIBOJIOB.

N3yuenue ¢pu3nku crocoOHO BHECTU pEIIAIIMKA BKiIaa B (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOUN rpaMOTHOCTH O0YyYaroIInXcsl.

Heian ndyyenus yueoHoro npeamera « Dusuka»
[lemn wu3ydyeHus ¢GU3NKKA HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu npenogaBanus ydyeOHOro npeamera «Pusuka» B



oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir ®@enepauuu, peanu3yroIIIX
OCHOBHBIE  00I1€00pa3oBaTEIbHbIE MPOrPAMMbI, YTBEPKAEHHOW pELIEHUEM
Komnernn MunucrepctBa npocsemenuss Poccuiickoit @enepanun, NpoTOKOA OT
3 nexabps 2019 r. Ne I1K-4BH.

enu nzydyenust pusuku:

npuoOpeTeHue HHTEpeca U CTPEeMIICHHsS OOydarloluXcsi K HaydHOMY
V3YYEHUIO TPHUPOABI, Ppa3BUTUE HX HMHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJE MO3HAHMS U (POpMUPOBAHHE
MCCJIEI0BATENILCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK Pe3ysibTaTa W3yYeHUs: OCHOB
CTpOEHUSI MaTEepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(GopMupOBaHKE MPEACTABICHUN O poau (U3MKU Ui Pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  TPEACTABICHUN O  BO3MOXHBIX  cdepax  Oymyreit
npoeCCUOHAILHONW  JACATEILHOCTH, CBS3aHHOM C (PU3MKOH, IMOATOTOBKAa K
JaybHenIeMy 0OO0yueHHUIO B ’TOM HarpaBiICHUH.

JlocTiokeHre HSTHUX IeJied Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
o0ecrieunBaeTcs PEMICHUEM CIIEYONINX 3a/1a4:

npuoOpeTeHue 3HaHUM O  JUCKPETHOM  CTPOCHMHM  BEUIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHNE YMEHHI OINMUCHIBaTh U OOBACHATH (PU3HUECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM MOIYUYEHHBIX 3HAHU;

OCBOGHUE METOJOB pEIIECHUs MNPOCTEHIIMX pacdy€THBIX 3axad ¢
UCIOJb30BaHUEM  (U3MYECKUX  MOJENEW,  TBOPYECKUX M MPAKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJI0aTh MPUPOJHBIE SBJICHUS W BBINOJIHITH OIBITHI,
n1abopaTopHble pabOThl U 3KCHEPUMEHTAIbHBIE UCCIIEOBAHUS C MCIIOIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHE TPHUEMOB pabOThl ¢ HHPOpMAIMEe (U3NYECKOTO COJEpKaHus,
BKJIIOYasi HMHQOPMALMI0 O COBPEMEHHBIX JOCTHKEHUAX (DPU3MKM; aHAIM3 U
KPUTUYECKOE OLIEHUBaHUE HH(POPMALINH;

3HAKOMCTBO €O chepaMu MpodhecCHOHAIBHON NEATeIbHOCTH, CBI3AHHBIMU C
(Gu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHUAX
(bu3HYeCKOl HayKH.

Ha ocHoBe m3yueHus marepuana Kypca (GU3MKH MPOJOJKATh Pa3BUBATH Y
obyuatouuxcs ¢ HOJIA MbicauTenbHble onepanuu, IpyU U3Yy4eHUH (PU3MUECKHUX
3aKOHOB, TE€OpUi; 00pa3HOro, JOTMYECKOIO MBILIUICHUS, NpU PEUICHUM 3a]1ad;
pazIuyHble BHJIbBI MaMATH W BHUMAaHHWS, IIPU W3YYEHUU HAYYHOH NEATEIbHOCTH
YY€HBIX; (OpMHUPOBATH HAY4YHYIO peyb, C MpPUMEHEHHEM (U3HUYECKOM
TEPMHHOJIOTMM Ha BCEeX »JTanax oOOy4YeHHS U OCYLIECTBISTh KOPPEKIIHIO
JIBUTATEJIbHBIX HAPYIIEHWM MpPU BBINOJIHEHUM MPAKTHYECKUX 3aJaHUA WM
JabopaTopHbIX paboT. MakcHUMalbHO CBS3BIBaTh NPHOOPETaEMbIC 3HAHHS C
IPAKTUYECKOM JESATENbHOCTBIO M IOBCEIHEBHOW KU3HBbIO OOydarouiuxcs,
pa3BHUBaTh y4eOHYI0 MOTHBALMIO K I03HABATEIBHOM J€ATEIbHOCTH.



IpuHIMNBI U TOAX0bI K peajiu3auuu padoyeil MporpaMMbl

Junamuunocms  6ocnpusmus  yyebHoeo  mamepuana. Ilpeamonaraer
WCIIOJIb30BAaHUE 3a/JIaHW TI0 CTENEeHW HapacTarouiein TpynHoctu. Cremyer
non0upaTh 3aJaHus, TPHU BBIMOJHEHUU KOTOPBIX HCIONB3YIOTCS JEHCTBUS
Pa3TUYHBIX AHATU3ATOPOB: CIIYXOBOTO, 3pUTEIHLHOTO, KHHECTETUIECKOTO.

Ipunyun npoodykxmuenoti obpabomku ungopmayuu. B uensx nydinero
YCBOCGHUS TIpeIMeTa, pabodasi mporpaMma COCTaBIISIETCSI TaKUM 00pa3oM, YTOOBI
UMETh BO3MOXXHOCTHh YBEIWYUThH KOJMYECTBO YaCOB IO BCEM TE€MaM, WCKIIIOYHTH
HeoOs3aTeIbHBIE TEMBI, COKPaTHB 00BEM TEOPETHYECKOTO MaTepHayia, COXPaHUB
IPY 3TOM KaK MHHUMYM Oa30BBI YPOBEHBb MOATOTOBKH OOYYAIOIIUXCS. Y ICIHTH
OoJbIlice BHUMAHHME HAaTJISIHO-OMITUPUUSCKONW JESITCIbHOCTH. Teopus MOXKET
u3ydyaTbCsi 0e3 BbIBOAA CIIOXKHBIX (GopMmys. 3agauu, TpeOyolIHe NPUMEHEHUS
CIIOXHBIX MATEMAaTUYECKUX BBIYMCICHUA W (OpMYyJ, pelmarTcs B Kiacce ¢
NoMoOIIbI0 yuutensi. B ydeOHbI mpoliecc HEOOXOIMMO BKJIHOYATh 3a/IaHus,
MIPEAINOoarailfe caMoCTOATEIbHYI0 00pad0oTKy MHMOpPMAIUU 00YyYaIOITUMUCS C
VCIIOJIb30BAHMEM JIO3UPOBAHHOM IMOATANHOM NoMoiu nexarora. [IpeasapurensHo
yuuTesb o0ydaeT paboTarh ¢ MHpOpManue mo odpasily, alropuTMy, BOIpPOCaM.
OOyuaronuiicss OCYILECTBISIET TMEPEHOC MOKa3aHHOro crnocoba 00paboTKu
nH(OpMAaIMU Ha CBOE MHIWBUIyJIBHOE 33/IaHUC.

TIpunyun UHOUBUOYANbHO-OUDDepeHyupo8aHHo2o nooxooa. [Tpu
peanm3anMyi  aJanTUPOBAHHOW  MPOTpaMMbl  HEOOXOJUMO  HMCIOJB30BaTh
nudepeHIUPOBaHHBIN MOAX0/ K KaKJI0MYy 00ydJaroleMy COTJIaCHO €ro JuarfHosa
u pexkomennauuii [IMIIK. B mpoiuecce o0yueHusi, yyuTenb YYHUTHIBAET TaKHUe
O0COOCHHOCTH O00y4Yaromerocs, Kak pa3BUTHE JIBHUTaTeIbHOW cdepbl, HapyIlIeHHE
oOuieit MOTOpUKH (0O1Iasi HAMPSYKEHHOCTh WJIM BSUIOCTh, HETOYHOCTD JIBUXKEHUM,
napajiiyd, Tape3bl, HaJIMYMe UX OCTAaTOYHBIX SIBJICHHI); OCOOECHHOCTH
paboTOCIOCOOHOCTH (yTOMIISIEMOCTb, HCTOIIAaeMOCTh, PacCessHHOCTb,
MPECHIIAEMOCTh, YCUIYUBOCTh, TEMIT pa0OThI; YBEINYEHUE KOJIUYECTBA OMIMOOK K
KOHILy ypOKa WU MPU OJHOOOPA3HBIX BUJAX JEATEIHLHOCTH). TOHKHE TBHKCHUS
NajblieB HEPa3BUTHI MpPAKTHUYECKU Yy Bcex oOyuaromuxcs. Iloatomy mnepen
YUHUTEJIEM CTOUT 3aJlada COBEPIICHCTBOBAHUS JIBWIKEHUN U CEHCOPHOTO PAa3BUTHUS
IIPY BBITIOJIHCHUH TPAKTUYECKUX W J1abopatopHbIXx pabot. Ilpm HemoctarodyHOM
pPa3BUTHHM YCTHOW peUd MpPH TMPOBEACHUH TEKYIIET0O W HMTOTOBOTO KOHTPOJIS
UCIIOJIB3yEeT METOJIbI, 00JIETUaOIINe JTOCTHKCHUS MOJOKUTEIHLHOTO Pe3ysIbTaTa |
HE TPaBMUPYIOIIYIO IICUXUKY 00yJarOITHXCSl.

Ipunyun momueayuu x yyenuro. ITOT IPUHIUI OJPa3yMEBAET, UTO KAXKI0E
y4eOHOE 3a/IaHHe JODKHO OBITh YETKHUM, T.€. 00YUYaOIIUNUCS JOHKCH TOYHO 3HATH,
4YTO HAJO0 CHeNarTh /i MOJy4YeHUs pe3yJbrara. Y oOywaromierocss B cliydae
3aTpyAHEHUS JOJIKHA OBITh BO3MOKHOCTb BOCIIOJIB30BATHCS OMOPOM MO 00pasity,
10 aJITOPUTMY (3a0BLT - TOBTOPIO - BCIIOMHIO - C/IEJIAI0).

OgHuM W3 TyTel MOBBINIEHUS MOTUBAIMH M 3(H(OEKTUBHOCTH y4eOHOM
JESATETLHOCTH SIBJISIETCS BKIIIOYEHUE 00YyJaIONUXCsl B Y4eOHO-UCCIIEI0BATENBCKYIO
Y TIPOEKTHYIO JIeATEIIbHOCTh, KOTOPasi UMEET CIICTYIONTHE OCOOCHHOCTH:



® [IeTM W 33Jladyd  dTUX BHJOB JICSITEIBHOCTH OO0YyYarOIUXCs
OTIPEIEISAIOTCA KaK UX JIMYHOCTHBIMA MOTHBAMH, TaK U COIUATBHBIMHA. DTO
03HAYAET, YTO TaKas JEATCTLHOCTh JOJDKHA OBITh HAIlpaBjeHa HE TOJIHKO Ha
MOBBIIICHUE KOMIIETCHTHOCTH IOJAPOCTKOB B MPEAMETHOW o0macTw
OTIPENICTICHHBIX Y4YEOHBIX JUCIWIUIMH, HE TOJBKO Ha pa3BUTHE WX
CIOCOOHOCTEH, HO W Ha CO3JaHUE TPOAYKTa, HMEIOIIETO 3HAYUMOCTD IS
APYTuX;

® y4eOHO-UCCIIeIOBATENbCKAsT M MPOEKTHAsl JESITENbHOCTh JOJIKHA
ObITh OpraHM30BaHa TaKUM O0Opa3oM, 4YTOObI OOydYaroIIMecss CMOTIHU
peanu3oBaTh CBOM IOTPEOHOCTH B OOMIEHHMM C OJHOKJIACCHHKAMH,
yautensMu u T. JA. CTposi pa3inudHOrO pojaa OTHOIICHUS B  XOC
LECJICHAIIPABIICHHOM,  MTOHUCKOBOW, TBOPUYECKOM WU NPOAYKTUBHOU
NEeSTEHPHOCTH, 00YyYaIoONnuecs OBIAJCBAIOT HOPMaMH B3aWMOOTHOIIICHUH C
Pa3HBIMU JIIOJIbMHA, YMEHUSMH TIEPEXOJUTh OT OJHOTO BHIA OOIMIEHUS K
IpyroMy, TpUOOPETAIOT HABBIKM WHIWBHIYAIbHOW CaMOCTOSATEIHLHOM
paboOTHI M COTPYTHUYECTBA B KOJIJICKTHBE;

® opraHm3aius y4eOHO-HCCIICIOBATEIBCKUX W IPOCKTHBIX pPadoT
00yUaroIMXCs obecrnieynBaeT coueTaHue Pa3JIMYHbBIX BUJIOB
MO3HABATENLHON NIeATeNIbHOCTU. B 3THX BUIax eATEIbHOCTH MOTYT OBITh
BOCTpeOOBaHbI ~ MPAKTHUYECKH  JIIOObIE  CIMOCOOHOCTH  MOAPOCTKOB,
peann30BaHbl JUYHBIC IPUCTPACTHS K TOMY WJIM HHOMY BHUIY J€SITEIILHOCTH.

XapaxkTepucTuKa 0co0bIX 00pa3oBaTe/JIbHbIX OTPEOHOCTEH

® HEMpPEepHIBHOCTH KOPPEKIIMOHHO-PAa3BUBAIOIIETO npoiiecca,
peain3yeMoro Kak depe3 cojepkaHue o0pa3oBaTeNbHBIX 00JacTel, TaK U B
IPOLECCE NHIUBUAYATbHON pabOTBHI;

® BBEJICHUE B COJEp)KaHHE OOYy4YeHUs CIIELUATbHBIX pPa3lesioB, HE
npucyTcTByromux B [Ilporpamme  HOpMasibHO pa3BUBAIOIIUMCS
CBEPCTHUKAM;

® WHCIOJIb30BAaHUE CHEIHAIbHBIX METOJO0B, IPHUEMOB U CPEICTB
oOydeHuss (B TOM 4YHCIE€ CHEIHAIU3UPOBAHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTHI1), 00ECTIEUNBAIOIINX PEAIU3ALNI0 00YUCHHUS,;

® WHAMBUAyaIH3alus o0ydeHus TpeOyeTcs B OONbIIeH CTENEeHU, YeM
JUTSI HOPMaTUBHO Pa3BUBAIOIIETOCS 00YyYaroerocs;

® HEOOXOOUMO WCIOJNB30BaHUE ONOp C JAeTanu3ainueil B (opme
QITOPUTMOB JJI KOHKPETU3allUK JIEHCTBUI MIPHU CAMOCTOSTEIHHON padore,
oOecrieueHne o0co0O0i MPOCTPAHCTBEHHOM M BPEMEHHOM OpraHu3alnuu
o0pa3oBaTenbHOM Cpeibl.

® creuuanbHOe O0yuYeHHUE «IEepeHOoCY» C(POPMHPOBAHHBIX 3HAHUN U
YMEHMH B HOBbIE CUTYallUU B3aUMOJAECUCTBUS C IEUCTBUTEIBHOCTBIO;

® crenuanbHas MOMOIIb B Pa3BUTUU BO3MOXHOCTEH BepOaNbHOU M
HeBepOAITbHONW KOMMYHUKAIIMHM HAa YPOKaxX (PU3UKH.

Mecto yueOHOro npeamera «Pu3uka» B yueOHOM IJIaHE
B coorBerctBun ¢ ®PI'OC OOO ¢usuka sBugercs 00s3aTEIbHBIM



IpEeIMETOM Ha YPOBHE OCHOBHOro oOmiero oOpa3zoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT u3yuyeHue (U3MKM Ha 0a30BOM ypoBHE B 00bEME MO 2 4 B
Hexemo B 7, 8, 9 kitaccax.

Conep:xanue yueOHOTro npeamera «Puzuka»
7 Kjaacc

Pasznes 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAIOLIET0 MUPa

dusuka — Hayka o npupoxe. Ssnenus npupoasl (MC!). ®usnueckune
SBJICHUS: MEXaHWYECKHE, TEIUIOBbIE, DJIEKTPUYECKHE, MAarHUTHbIE, CBETOBEHIE,
3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepeHue ¢usnueckux BeauuuH. Pusnyeckue
npubopsl. [lorpemnocts n3mepenuil. MexayHapoHasi cucTeMa eIMHULL.

Kak ¢u3uka wu [pyrue ecTecTBEHHbIE HAayKd M3y4yalOT MPUPOLY.
EctecTBeHHO-Hay4YHBI METOJ NO3HAHMs: HaOJIIOJEHHE, MOCTaHOBKAa HAyYHOIO
BOMPOCA, BbIIB)KEHUE TUIIOTE3, SIKCIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HabmogaemMoro aBineHus. Onucanue GU3NYECKUX SIBICHUN C IIOMOIIBI0 MOJIETICH.

Hemoncmpavyuu

I. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. duznyeckue NpuOOPHI U MPoIeaypa NPSIMbIX U3MEPEHUN aHATOTOBBIM

U 1T (GPOBBIM PUOOPOM.
Jlabopamopuvie padomsl u onvimoi’

1. Omnpenenenue HeHbI JeIEHUS HIKaIbl ©3MEPUTEIBLHOTO pUdopa.

2. N3mepenne paccTosHAM.

3. N3mepenne 00bEMa JKUIKOCTU U TBEPIOTO TeEaA.

4. Onpenenenre pa3MepoB MaJbIX TEJL.

5. N3mepenne temrepaTypbl IpH MOMOIIM JKUJIKOCTHOTO TEPMOMETpA U
JaTYMKA TEMIIEPATYPHI.

6. [IpoBeneHne uCCIENOBaHUA IO IPOBEPKE THUIIOTE3bl: JAJIBHOCTH

noJiéTa IIapvKa, MyIMeHHOr0 TOPU30HTAJIbHO, TEM OO0JbIlIe, YeM OO0JIbIlle BHICOTA
MyCKa.

Pa3zneun 2. IlepBoHavyasibHbIE CBeJIeHHSI O CTPOCHUM BelllecTBA

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. ONBITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHre yactull BeniecTBa. CBSA3b CKOPOCTHM JIBMKEHUSA YAaCTHL[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysua. BzaumopeiictBue uactuil
BEIIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHMUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, XKUAKOCTEN U TBEPIBIX
(kpuctaminmyeckux) Tesl. B3anMoCBs3bp MEXy CBOMCTBaMHM BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OcoOeHHOCTH

1 MC — sneMeHTHI COoACpIKaHus, BKIIFOYAIOIUE MEKIIPEAMETHBIE CBSI3U, KOTOPBIC Hoap06Hee PACKpPLITEL B TCMAaTHICCKOM
TIJIaHUPOBAHUU.

2 3paech U Aanee NPUBOAUTCS PACIINPEHHBIN epeueHb J1a00paTOPHBIX paboT U ONBITOB, U3 KOTOPOTO YYUTENb AeaeT BEIOOp 1o
CBOEMY YCMOTPCHHIO U C YYETOM CITUCKA IKCTIEPUMEHTAIBHBIX 33IaHui, peiaraeMbix B pamkax OI'D no ¢pusuke.



arperaTHbIxX COCTOSIHUM BOJBI.

Hemoncmpayuu

1. Ha6nronenue OpoyHOBCKOTO TBUYKEHUS.

2. Habmonenne nuddysun.

3.  HaGmionmenue  sBieHH, OOBSCHAIOMIMXCA TNPUTHKEHUEM WU

OTTAJIKHBAHUEM YaCTHII BEIICCTBA.
Jlabopamophuie pabomovt u onvimaol

l. Ouenka pauamMeTrpa aroMa METOJIOM pPsIOB (C  MCIOJIb30BAHUEM
dboTorpaduii).

2. OnbITH IO HAOTIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS TA30B.

3. OnbpITl 1O  OOHApYXKEHUIO  JIEUCTBHUSI CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe n B3auMoaeiicTBHeE TeJl

Mexanuueckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBHXKECHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBWXKEHHHU. Pacuér myTtu u
BPEMEHHU JIBUKCHUSL.

SBnenue wHepruu. 3aKOH HMHEPHUHU. B3aumojelicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTH JBWXEHHsA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIEC
00BEMa BeEIeCTBA.

Cuila Kak XapakTepuCTHUKa B3auMojielcTBus Teil. Cuia ynpyrocTd U 3aKoH
['yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS M CUja
Tsokectd. Cuna Tsokectd Ha apyrux ruaHetax (MC). Bec tema. HeBecomocTs.
CnoxxeHue Cuil, HalpaBJICHHBIX 1O OHOU nmpsiMoi. PaBHoaeiicTByomas cui. Cuia
TpeHus. TpeHue CKOIbXKEHUS U TPEeHHE MOKosl. TpeHue B IMPUPOJE M TEXHUKE
(MC).

Jemoncmpavyuu

1. Habnronenne MmexaHn4ecKoro ABUKEHUS Tea.

2. N3mepenne cKopocTH MPSIMOJIMHEMHOTO IBUKEHUS.

3.  HaOmroneHue siBIEHUS UHEPLIMH.

4. Halnronenue usmMeHeHus CKOpOCTH MPU B3aUMOJEHCTBUHN TEN.

3. CpaBHEHUE MACC IO B3aUMO/JICVCTBUIO TEJL.

6. CiioxeHune chil, HallpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopnuie padbomovt u onvimaol

I. OnpeneneHre  CKOPOCTHM  PaBHOMEPHOTO  JIBIKEHUs  (IIapuka
B KHUJAKOCTH, MOJIEJIH JIEKTPUUECKOTO aBTOMOOUJIS U T. I1.).

2. Omnpenenenre CpeHEN CKOPOCTH CKOJIbKEHUS OpyCcKa WM IapuKa Mo
HAaKJIOHHOU IIOCKOCTH.

3. Ornpenenenue IOTHOCTH TBEPIOTO TENA.

4. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD pacTsKEHHUS
(medopmarumn) NpyKUHBI OT TPUITOKEHHON CHITBI.

5. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHUS

OT BECa Teja U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.
Pa3znen 4. /laBiieHue TBEPABIX TeJl, >KUIKOCTEH U ra3oB
HaBnenue. CriocoObl yMEHbILIEHUS U YBEIUYEHHUS 1aBiieHud. JlaBieHue rasa.



3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMa, TemmepaTypsl. llepemaua paBieHus
TBEPABIMU TEJAMHU, XUAKOCTAMH M ra3zamu. 3akoH [lackans. IIneBmaruueckue
MallliHbl. 3aBUCHUMOCTh JABJICHHS >KUJIKOCTH OT TIIyOuHBI. ['mapocrarudeckuii
napajgokc. Coobmiaromuecs: cocyibl. [ uapaBinyeckue MexaHu3Mbl.

AtMmocdepa 3emnn u armocepHoe naBineHue. [IpuymHBI CyllecCTBOBaHMS
BO3yIIHONW 00o0snouku 3emuu. OmnbiT Toppuuermu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 11t U3MEpeHus: aTMOCHEPHOTO JTABICHUS.

JleficTBUE KUJKOCTH U Ta3a Ha MOrPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozmyxoriaBanue.

Jlemoncmpayuu

l. 3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPBL.

2. [Tepenava naBneHUs KUIKOCTHIO U Ta30M.

3. Coobmatomuecs CoCy/Ibl.

4. ['mppaBnryeckuii mpecc.

3. [IposiBnenue nercTBrst aTMOC(HEPHOTO JTABJICHHSL.

6. 3aBUCUMOCTH BBITAIKHUBAIONICH CHIIBI OT 00bEMa TOTPYKEHHON YacTH
TeJa U MJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKHBAIOIIEN CHJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcnoBue 1uIaBaHusA TEN: IUIABAHWE WA TOTPYKEHHE TEl B

3aBUCUMOCTH OT COOTHOIICHHS TNIOTHOCTEH TeJa U JKUJIKOCTH.
Jlabopamopnuie pabomot u onvimot

1. HccaemoBanme 3aBHCHUMOCTH Beca Telda B BOJAEC OT 00bEMa
MOrPYKEHHOM B )KUIKOCTh YaCTH TEJIA.

2. Onpenenenne BBITAJKUBAIONMICH CHIIBI, JEUCTBYIOIIEW Ha TENO,
MOTPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIENW CUJIbI, IEUCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT MACChI TEJA.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKUBAIOLICH CHIIBI,

JEeUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YaCTH
T€Ja ¥ OT IUNIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa WIM  KOHCTPYUPOBAHUE  JIOAKHU
Y OMpeJIeICHUE €€ IPy30M0AbEMHOCTH.

Pa3zpnen 5. PaboTra 1 MOIIHOCTD. JHEPIrUs

Mexanuueckast padboTta. MOIIHOCTb.

[IpocTbie MeXaHWU3MBL: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [I[puMeHeHne npaBuia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas ¢ NOTEHUMAJIbHAs SHEPTHUS.
[IpeBpailieHre OTHOTO BH/Ia MEXAHUYECKOM YHEPTUH B IPYTOi. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHUKE.

JHemoncmpayuu

1. [Ipumepsl IPOCTBIX MEXAHU3MOB.



Jlabopamophuie padbomuvt u onvimal

1. Omnpenenenre padOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU
Teja Mo TOPU30HTAIBHON MOBEPXHOCTH.

2. Hccnenosanue ycinoBui paBHOBECUS pblyara.

3. N3zmepenune KII/] HakTOHHOM TITOCKOCTH.

4. N3yuyeHue 3ak0Ha COXpaHEHUSI MEXAHUUECKOU SHEPTUH.

7 kiaace

Pa3nen 6. TensioBbie siBeHUS

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3sMmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHH.

Mopnenu TBEPAOTrO, >KUAKOTO W Tra3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucrammueckue u amoppubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU H
TBEPABIX TEJI HA OCHOBE IIOJOKEHUUH MOJEKYISIPHO-KMHETHUYECKOW TEOpHUHU.
CMauuBaHNe U KalWUISPHBIC SBJICHUS. TernoBoe pacuIMpeHne U CxKaTue.

Temneparypa. CBsi3b Temrmeparypbl CO CKOPOCTHIO TEIUIOBOIO JIBUXKEHHUS
YaCTHII.

BuyTtpennsas osHeprus. CnocoObl U3MEHEHUS BHYTPEHHEH OSHEpruu:
Terionepeaayda " COBEPILECHUE paboTHI. Bunsl TEIUIONEepEaauHn:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IyYEHUE.

KonnuectBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BellecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. Y PaBHEHHE TEIUIOBOr0 OanaHca.

[InaBieHue U OTBEpAEBAHUE KPUCTATUIMYECKUX BEIIECTB. Y I€JbHAs TEIUIOTa
miaBieHus. IlapooOpazoBanme u koHaeHcanms. Mcmapenue (MC). Kumnenwme.
YaenpHas TemyoTa MmapooOpazoBaHus. 3aBUCHUMOCTbH TEMIIEPATyphbl KUIIEHUS OT
aTMoc(epHOro naBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeibHas TEIUIOTA CTOPAHHUS.

[IpuHuunel  paboOTHI TEIJIOBBIX JIBUTATEIEH. KIIA TETIIOBOI'0
nBuUrartesis. TermoBbie ABUTaTeIu U 3amuTa okpyxkaroriei cpeast (MC).

3aKOH COXpaHEHHUsI U IPEBPAILCHUs] SHEPTHH B TeII0BBIX npoueccax (MC).

Hemoncmpauuu

1.  HaOnroneHne OpOYHOBCKOTO JABH)KECHHUS.

2. Hab6monenue nuddysum.

3. HaGnronenue siBieHuil cMaunBaHus U KAaWJUIIPHBIX SBJICHUN.

4. HaGnronenue TeminoBoro pacumpeHust Tell.

5. W3meHeHue naBieHUs ra3za Nnpud HW3MEHEHHH O00bEMAa M HarpeBaHUU
VI OXJIKICHUU.

6. [IpaBuna u3aMepeHus TemepaTypsl.

7. Bunae! Tenmonepenayu.

8. OxnaxaeHue Ipyu COBEPIICHUHN paOOThI.

9. HarpeBanue npu coBepiieHHH padOThl BHEIIHUMH CHJIAMH.

10.  CpaBHeHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.

11. HaOmronenune kuneuus.

12. HaGmroeHne MocTosSHCTBA TEMIIEpATyPhl IIPH TUIABJICHUU.
13. Mopaenu TEIIOBBIX ABATATEIEH.
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Jlabopamophuie padbomuvt u onvimal

1. OnpITel 1O OOHApYKEHUIO  JEUCTBHUS CHJI  MOJIEKYJISIPHOIO
IPUTSHKCHMUSL.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnpITHl 10 HAOMIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH
Y TBEPABIX TEIL.

4. Ornpenenenue gaBiaeHUs BO3yXa B OaJJIOHE MIMPUIIA.

5. OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JIABJICHUS BO3AyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka rUMOTE3bl JWHEWHONW 3aBUCHUMOCTU JUIMHBI CTOJIOMKA
AKHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYypPHI.

7. HabutoieHne n3MeHeHus: BHYTPEHHEW SHEPTUHU Teja B pe3yJibTaTe
TEIUIoNepe auu U pabOThl BHEIIHUX CHJI.

8. HccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U
ropsi4eu BOJIBI.

9. Onpenenenne KOIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW IIPH

TEMJI000MEHE C HArPEThIM METAIIMYECKUM HUIUHAPOM.

10.  Omnpenenenue ynenbHON TEIUNIOEMKOCTH BELIECTBA.

I11. HccnenoBanue mpouecca UCIapEeHUSI.

12. OmnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13.  Omnpenenenue yaenbHON TEIIOTHI IIABICHUS JbJA.

Paznen 7. DiieKTpuYecKre U MATHUTHbIE SIBJICHUS

Onextpuzauus Ten. JBa poja 3NEeKTpUUECKUX 3apsAnoB. BiaumonelictBue
3apsoKeHHBIX  Ten.  3akoH KynoHna (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJIUYHMHBI 3apAJI0OB U PACCTOSTHUS MEXKIY TEIaMu).

Onektpuueckoe nose. HanpsxéHHOCTh anekTtpuyeckoro mnois. [IpuHiun
CYNEPIIO3ULIUN IEKTPUUECKUX MMOJIEH (Ha KAYUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsia.
Crpoenne aroma. IIpOBOJHHUKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
IIEKTPUYECKOTO 3apsija.

DNEeKTpUYECKUd TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
N CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS DSJIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIIEKTPHUUECKHUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas 1enb. Cuwia ToKa. DJIEKTPUYECKOE  HaIPSIKEHUE.
ComnpoTuBieHHEe NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BEHIECTBA. 3akOH OMma
st ydactka uenu. [locnemoBarenbHoe W MapajuieNlbHOE — COEIMHEHHE
IIPOBOTHUKOB.

Pabota W MOIIHOCTH 3JIeKTpUUecKOoro Toka. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKUe LENu U MOTPEeOUTENN IEKTpUIECKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MaruautHoe nosie. MarauTHOe 1noJjie 3eMJId ¥ €ro 3Ha4eHHeE JUIs J)KU3HU Ha 3eMle.
OneiT  Opcrena. MarauTHoe 1oJe  JJIEKTpudyeckoro Toka. [IpumeHeHue
IIEKTPOMAarHUTOB B TEXHUKE. JIeICTBUE MarHUTHOI'O MOJISI HA IPOBOJIHUK C TOKOM.
DNeKTpOoABUraTesb MOCTOSIHHOTO TOKa. Vcronb30BaHUE 3JEKTPOJABUTATENEH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
OnbiTel @apanes. AABneHue anekTpoMariuTHoN uHAyKiuu. [Ipasuiio Jlenna.

DneKTporeHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPTUHU.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpavyuu

1. DIeKTpU3aLUS TEN.

2. JlBa poma »JIEKTpUYECKHUX 3aps/iOB U B3aUMOJCHCTBUE 3apsXKEHHBIX
TeNl.

3 Y CTpOUCTBO U AEUCTBUE AIIEKTPOCKOIA.

4 DIIEKTPOCTATUYECKAS] HHIYKIUS.

5 3aKOH COXPAaHEHMSI DTEKTPUUECKUX 3aPSAI0B.

6. [TpoBOAHUKY U TUDTICKTPUKHU.

7 MopenrpoBaHue CUIOBBIX TUHUN AIEKTPUUECKOTO TOJIA.

8 M cTOYHMKHN NOCTOSTHHOTO TOKA.

9. JIeCTBHS IIEKTPUUECKOTO TOKA.

10.  DmekTpu4ecKuil TOK B KUIAKOCTH.

11. T'a30BbIl pa3psa.

12.  HM3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. HM3mepeHue aneKTpuYECKOro HanpsiKEHUS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTUBIICHUI.

15. B3aumojelicTBUE NOCTOSIHHBIX MATHUTOB.

16. MopaenupoBaHre HEBO3MOKHOCTH PA3/ICICHUS ITOIOCOB MarHNUTA.

17.  MopnenupoBaHKe MAarHUTHBIX MOJIEU MOCTOSIHHBIX MarHUTOB.

18.  OmseIT Dpcrena.

19. MarnuTtHOe noJsie ToKa. DNEKTPOMArHuT.

20. JleficTBME MAarHUTHOTO ITOJIS1 HA IPOBOJIHUK C TOKOM.

21. DnexkTpoaBUrarellb MOCTOSTHHOI'O TOKA.

22.  HccnenoBanue sIBICHUS SJIEKTPOMATHUTHOW UHIYKIUU.

23.  OmnbiTel @apajes.

24.  3aBUCUMOCTb HANPABJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

25.  DneKTpOoreHepaTop NOCTOSSTHHOTO TOKA.

Jlabopamophuie padbomovt u onvimal

l. OnpiTel 10 HAOJMIOJIEHUIO DSJIEKTPU3ALMU TEJl HHIAYKUUEW U TpHU
CONPUKOCHOBEHHH.

2. HccnenoBanue IEUCTBUS DIIEKTPUUYECKOIO II0JS HA NIPOBOAHUKU U
JUDJIEKTPUKH.

3. COopka u npoBepKa pabOThI IJIEKTPUUECKOM 1IEMU TOCTOSIHHOTO TOKA.

4. W3mepeHne u peryimpoBaHue CUIIbI TOKA.

5. N3mepenue u peryJimpoBaHue HANPSYKEHUS.

6. HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHMS HA PE3UCTOPE.

7. OneITl,  JEMOHCTPHUPYIOLIME  3aBUCUMOCTb  JJIEKTPUYECKOTO

COMPOTHUBJICHUSI MPOBOJIHAKA OT €ro JJIMHBI, TUIOMAAM MOMEPEYHOTO CEYEHUs U
MaTepuana.
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8. [IpoBepka mpaBuia CHOXKEHUS HANPSHKEHUW IMPU MTOCIEIOBATEILHOM
COCIMHEHUU JBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia JJis CUJIBI TOKA MPU MapajyieIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Omnpenenenue pabOThl AJAESKTPUUECKOTO TOKA, HIYIIETO 4epe3
pe3ucTop.

11.  OmnpeneneHre MOUIHOCTH DJICKTPUUECKOTO TOKA, BBIJACIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIOUKY,
OT HANPSLKEHUS HA HEW.

13. Omnpenenenne KIIJI HarpeBarens.

14. HccnenoBaHre MArHUTHOTO B3aUMOACHCTBUSI MOCTOSHHBIX MAarHUTOB.

15. M3yueHne MarHUTHOTO TIOJISI TMOCTOSSHHBIX MArHUTOB TMPU UX
OOBEMHEHUU U pa3/ICTICHUN.

16. HccnenoBanue JEUCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTbH CHJIbI B3aUMOJCHCTBHUS
KATYIIKU C TOKOM ¥ MarHuTa OT CWJIbl TOKA U HAPABJIEHUS TOKA B KaTyLIKE.

18.  M3yueHue nelCTBUS MarHUTHOTO MOJI HA MPOBOAHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. Hzmepenue KIIJI a5exkTpoaBUraTeIbHONM YCTAHOBKH.

21.  OnpIThl MO HKCCJIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WMHAYKIIHM:
UCCIIEIOBAHUE U3MEHEHUI 3HAUYCHHS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.

8 kiace

Paznen 8. Mexanuueckue siBJIeHUS

Mexannueckoe JBHKeHUE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO IBWKEHHUS. PaBHOMEPHOE MNPSAMOJIUHENHOE
nBmxkeHue. HepaBHoMepHOE npsMONIMHENHOE BUXeHUE. CpeaHsiss 1 MTHOBEHHAs
CKOPOCTb TeJla IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiimHelHOe aBukeHue. CB0OOIHOE
najgenue. OnbIThl ["anumes.

PaBHOMEpHOE nBUXKEHHE MO OKpyX)HOCTH. Ilepron u yactora oOpaiieHus.
JInHerHas 1 yriioBas CKOpOCTH. L[eHTpOCTpeMUTENBHOE YCKOPEHUE.

IlepBeii 3axkoH Hprorona. Bropon 3axkoH Herorona. Tperunt 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuiia TPEHUSI CKOJIbXKEHUS,
cujia TPEHUS OKOs, IPYTUE BUAbI TPEHUS.

Cunia TSXKECTHM W 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOHOIO
najgenus. JIBuxenue mianer Bokpyr Comnna (MC). IlepBas kocMuueckas
CKOpOCTh. HeBecoMOCTh U neperpysKu.

PaBHOBecue maTepuanbHON TOUYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEIUIEHHON OChIO BpalieHusi. MomMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbece tena. 3MeHenne umiynbsca. UMmysibe cuiibl. 3aKOH COXPaHEHUS
uMmiyabsca. Peaktusnoe aeuxenue (MC).

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cui TSKECTH, YNPYrocTH,
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TpeHusi. CBsA3b 3HEepruu u padoTsl. IloTeHInanbHas sHEPrus Tena, NOJIHATOrO Haj
MIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEprus CKaTtou NnpykuHbl. Knnernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Hemoncmpavyuu

1. HabGmogenne MexaHM4eCcKoro JBMXKEHHS Tella OTHOCUTENBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHEeHUE MyTE€l U TPACKTOPUM JBUKEHHUS OAHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

3. N3mepeHune CKOpOCTU U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKEHMUS.

4. HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOIO IBUKECHUSL.

3. HabGmronenue nBr>xeHus Tea mo OKpPY>KHOCTH.

6. HaOnroienne MeXaHUYECKUX SIBIICHHM, MPOUCXOJSAIIUX B CHUCTEME

orcuéra «Temexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JABM)KCHUU
OTHOCHUTEIFHO KaOWuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHSI Tella OT MAacChl TeJla W JCMCTBYIOIIECH Ha
HEro CUJIBL.

8. HaOnronenue paBeHCTBA CHUIT ITPU B3aUMOJICHCTBUU TEI.

9 N3meHeHne Beca Tena Ipu YCKOPEHHOM JIBUKEHUU.

10. Ilepenmaya ummynbca IpyU B3aUMOJECUCTBUAN TEIL.

11. TIpeoOpa3oBaHus SHEPTUU NPU B3aUMOACHCTBUU TEIL.

12.  CoxpaHeHre UMITyJbca IIPU HEYNIPYTOM B3aUMOIEHCTBUH.

13.  CoxpaHeHHe UMITyJIbca IpU a0CONIOTHO YIIPYTOM B3aUMOJEHCTBHUM.

14. HaOmro/ieHue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHue MEXaHMYECKON SHEPTUU ITPU CBOOOJHOM Ma/ICHUU.

16. CoxpaHeHHEe MEXaHMYECKOW OHHEPruu NpU ABWKEHHH Tela MOJ
JEUCTBUEM IIPYKUHBL.

Jlabopamophuie pabomot u onvimaol

l. KoncTtpyupoBanue  Tpakrta Ui pasroHa W JaJbHEUIIEro
PaBHOMEPHOIO JBUKEHUS IIAPUKA UM TEJIEHKKH.

2. OmnpeneneHue CpeiHe CKOPOCTU CKOIbKEHUS OpycKa WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW ITOCKOCTH.

3. Onpenenenue yCKOPEHHUs Tena IpU PaBHOYCKOPEHHOM JBHXKEHUU I10
HaKJIOHHOM IIOCKOCTH.

4. HccnenoBanre  3aBUCMMOCTH  NMyTH  OT  BpPEMEHHU npu
PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HaYaIbHOU CKOPOCTH.

5. [IpoBepka TUMOTE3bl: €CIW MPU PABHOYCKOPEHHOM JIBIXKEHHH O€3

HAa4aJIbHOM CKOPOCTHM IIYTH OTHOCATCS KakK pPSAJA  HEYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKA BPEMEHU OJUHAKOBBL.

6.  HccrnemoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

7. Omnpenenenue K03 HUIMEHTA TPEHUS CKOJIBKECHHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBI.

0. Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABUKCHUU

TCJa I10 FOpHSOHT&J’IBHOﬁ IMOBCPXHOCTH.
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10. Omnpenenenue pabOThl CUJIBI  YIOPYTOCTH TMpU MOABEME TIpy3a
C MCTIOJ30BAHUEM HETIOJIBUKHOTO U TIOJIBHIKHOTO OJIOKOB.

11. M3yueHwue 3aKOHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuueckue K0J1e0AHUA U BOJHBI

KonebarenbHoe aBukeHue. (OCHOBHBIE XapaKTEPUCTUKU  KOJEOAHUIA:
Nepuoj, YacToTa, amIUIUTyAa. MaTeMaTHuecKuid | TPYKUHHBIM MasSTHUKH.
[IpeBpallenne sHeprun MNpu KouedaTeaIbHOM JIBHKEHHUH.

3aryxatouue koyiebanus. BeinyxieHHbIe Kosiebanus. Pe3zoHaHc.

Mexanudeckue BosHbL. (CBoMCTBa MeXaHMYECKHX BOJH. [IpoponbHbie u
nonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
Mexanudeckue BOJIHbBI B TBEPAOM Tene, celicMuueckue BosHbl (MC).

3Byk. I'poMKoOCTh 3ByKa M BbicoTa TOHA. OTpaxxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu

1. HaGmronenne kosie0aHuil T MO AEHCTBUEM CHJIIBI TSHKECTU U CUJIBI
YIPYTOCTH.

2. HabOmoneHue konedaHuil rpy3a Ha HUTH U Ha TIPYKUHE.

3. Habmronenue BeIHYXI€HHBIX KOJIEOAHUM U pE30HaHCA.

4. Pacnpoctpanenue npo0ibHBIX U IOTIEPEUYHBIX BOJTH (HA MOJIETIH).

5. Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHI pE30HAHC.

Jlabopamopnuie pabomot u onvimot

l. Ompenenenre 4aCTOTHI U TEPHOJA KOJICOAHW MaTeMaTHYECKOTO
MasiTHUKA.

2. OnpeneneHre 4YacTOoThl W NEepUoja KoJeOaHUW  IPYKUHHOTO
MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH TEpUOAa KOJEOAHUW TMOABEHIEHHOTO K
HUTHU I'py3a OT JJIMHBI HUTH.

4. HccnegoBanne 3aBUCHUMOCTH TEpHOJA KOJIEOAHUW MPYKUHHOTO
MasiTHUKa OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpUOIa KoJieOaHUM Tpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChl rpy3a.

6. OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH TIEpUOAa KoJeOaHHit
MPY>KMHHOTO MasiTHUKA OT MacChl I'Ppy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHusi CBOOOTHOTO MaJICHUS.

Pazgen 10. DiaeKTpoMarHuTHOe 1MoOJ€ M JJIEKTPOMATHUTHBIE
BOJIHBI

DJEKTPOMATHUTHOE  TOJIE.  ODJNEKTPOMarHuTHele  BOJHBL.  CBoOiCTBa
AIEKTPOMArHuTHoIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu
l. CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOWICTBA CBETA.
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Jlabopamophuie padbomuvt u onvimal

1. I3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHUIBLHOTO
TenedoHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOAYJIb

[ToBTOpUTENHEHO-0000MIAOMININ MOIYJIb TIPEHA3HAYEH JJISI CUCTEMATU3aALUU
u  0000IIeHHUST  MPEIMETHOTO  COJACp)KaHMS W OMbITa  JIEATEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3UKH, a TakkKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Juisi 00ydaroluxcs,
BBIOPABIIIUX ATOT yUYE€OHBIH MpeMeET.

[Ipu u3yyeHnn AJaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeTbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUYMBAECTCS JOCTHKEHHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBIICHUA TIPUPOABI M TEXHUKH, OBIIAJICHUE YMCHHUSIMH OOBSICHATH (PU3NUECKHE
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIE
KAue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTep AAHHOIO pa3jelia peaanu3yeTcs
3a CU€T TOTO, YTO yUalIUEeCs BBIMOJIHSAIOT 3a/IaHKsl, B KOTOPBIX UM IpeJjiaraeTcs:

Ha OCHOBE IOJYYECHHBIX 3HAHMM paclio3HaBaTb W HAYYHO OOBSICHSITH
dbu3uYeCcKHe SIBJICHUS B OKPY KaOIIEH MPUPOJIe U TOBCETHEBHOM JKU3HU,

UCIIOJIb30BaTh HAy4YHbIE METOJbl MCCIENOBaHUsl (HU3UUYECKUX SIBICHUI, B
TOM YMCJIE JIJIs1 TPOBEPKU TMIIOTE3 U MOJYUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI  HamOoJiee BAXKHBIX  JIOCTHUKEHUH
COBPEMEHHBIX TEXHOJIOTUH, HalpUMeEp, MPAKTUYECKOTO  HUCIOIb30BAHUS
pPa3JIMYHBIX MCTOYHHUKOB SHEPrMM HA OCHOBE 3aKOHA IMIPEBpAIlEHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHUHU.

Kaxmas w3 Tem JaHHOTO paslefia BKJIOYAET SKCIEPUMEHTAIBHOE
uccienoBanre o0oOmaronero xapakrepa. Pasgen 3aBepiiaercss MpoOBEACHHUEM
JIMAarHOCTUYECKOU U OLEHOYHOU pabOThI 32 KypC OCHOBHOM IITKOJIBI.

9 kaacc

Paznen 11. CBeToBbIe sIBJICHUS

JlyueBas MOJIC/b CBeETa. HUctounuku CBETa. [IpsimonnHEiHOE
pacnpoctpanenue ceta. 3atMeHuss ConHua u JIyHel. Otpaxkenue cera. Ilnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeTa. [lolHOe BHyTpeHHee
OTpakeHHEe cBeTa. lcnonbp30BaHUE TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUs B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox myweit B numH3e. Omnrmueckas cuctemMa (oroamnmapara,
Mukpockona u teneckona (MC). I'ma3 kak ontuueckas cucrema. bau3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro cmsera B crnektp. Ombitel Hetorona. CrioxeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu
1. [IpssiMmonMHEHOE pacIPOCTPAHEHUE CBETA.
2. OtpaxeHune cBeTa.

16



3. [Tonyuyenue wn300pakeHHI B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaJiax.

4. [Ipenomiienue cBera.

5. OnTHYeCcKU CBETOBOI.

6. Xon myuei B coOuparoieu JuH3e.

7. XoJ JIyder B paCCeUBAIOIIECH JIUH3E.

8. [Tonydenne n300pakeHUH C MOMOIIBIO JIMH3.

9. [IpuHuun geiicTBus goTtoarmapaTa, MUKPOCKOIA U TEIECKONA.
10.  Mopens rnaza.

11. Pa3znoxxeHue 6enoro cBeta B CIEKTP.

12. TlomyueHue Genoro CBETA MPH CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamophuie padbomuvt u onvimaol

1.  HccnenoBaHue 3aBUCUMOCTH yTila OTPAXKEHUsS] CBETOBOrO JIy4a OT
yTIia najeHusl.

2. N3ydyeHue XapakTEpUCTUK H300paxKeHUs NpeaMeTa B IUIOCKOM
3epKaje.

3. HccnenoBaHue 3aBUCHUMOCTH yTJja MPEJIOMIIEHUS CBETOBOIO Jiyda OT
yTila NaJeHUs Ha TPAHULE «BO3AYX—CTEKIIO».

4.  IlonyudeHune n300pakeHUI C MOMOILBIO COOMpPAOIIEH JTUH3BI.

5. Omnpenenenue (OKYCHOIO pacCTOSHUS W ONTHYECKOM  CHJIBI
coOuparoniei JTUH3HI.

6. OnBITHI IO Pa3JIOKEHUIO OEJIOro CBETA B CIIEKTP.

7. OnsIThl N0 BOCHPUATHIO LIBETA PEAMETOB IPH UX HAOIIOACHUH Yepe3

[[BETOBBIC (PUIIBTPHI.

Pa3gen 12. KBanToBbI€ AIBJICHUSA

Omneitel Pezepdopaa m minanerapnas monaens aroma. Monens aroma bopa.
Hcnyckanue u noryionieHrne cseta atomom. KBanTel. JInHeWdaTsie CIIEKTPBI.

PannoaktuBHOCTE. Anb(a-, Oeta- 1 raMma-u3iydeHus. CTpoeHue aTOMHOIrO
anpa. HyxioHHas wmozens aromHoro snapa. HMsoronsl. PaanoakTuBHBIE
npespanenus. [lepron nomypacmana aTOMHBIX SAED.

SnepHple peakunu. 3aKOHBI COXPAHEHHMS 3apsIOBOTO U MACCOBOTO YHUCEIN.
OHeprus CBs3UM aTOMHBIX saep. CBA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku aneprun Connna u 38é31 (MC).

SAnepnas sHepretuka. JIeHCTBUS PaJMOAKTUBHBIX HW3JIYYEHHUU HA JKHUBBIC
opranusmsl (MC).

Hemoncmpavuuu
CnexTphl U3Iy4eHHUS U TOTJIOIICHUS.

CHexTphl pa3au4HbIX Ia30B.

CnekTp Bogopo/a.

Hab6nronenue Tpekos B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITYYCHHI.

Peructpanus uznyyeHus IpUpOAHBIX MUHEPAJIOB U TPOITYKTOB.
./Iaéopamopubze padomul u onvimol

1. Habumoienne CriomHbIX ¥ TUHEHYaThIX CIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUM YACTHULBI IO TOPMO3ZHOMY

O W
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nyTH (1o gororpadusm).

3. H3mepenne pannoakTuBHOTO (PoHA.

IToBTOPHUTENIHLHO-00001IAKO U MOTY b

[ToBTOpUTENHEHO-0000AIOINI MOAYJIb TPEAHAZHAYEH JIs1 CUCTEMATU3al[uU
u  0000mIeHUS]  MPEIMETHOTO  COJACpPKAHMS W ONbITa  JIEATEIIBHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHHH BCETO Kypca (QU3MKH, a TAKXKE IS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy Mo (u3uke s 0oO0ydarommxcs,
BBIOPABIIIUX ATOT y4E€OHBIH MpeaMeT.

[Ipu n3yyeHnu JaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NESTeTLHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JOCTHKEHHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJbTaToB  oOyueHus, (popmupyercs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HMCCIICOBAaHUS
SBICHUN TPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHHUSIMH OOBACHATH (PU3UUECKHE
ABJICHUSI, TPUMEHSS TMOJyYEHHbIE 3HAHMs, pellaTh 3aJayd, B TOM YHUCJIE
KAUECTBEHHbBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTep AAHHOIO pa3jeiia Peaau3yeTcs
3a CYET TOr0, YTO yYAIIMECS BBITOJIHSIOT 3aJJaHus1, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pACIO3HABaTh M HAY4YHO OOBSACHATH
bu3nuecKue SIBJICHUS B OKPY Karollel TPUPOE U MOBCETHEBHOMN KU3HU;

MCIOJIb30BaTh HAyUHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH, B TOM
YyuCIie JUIsl IPOBEPKU TMIIOTE3 U MOTYUYEHUSI TEOPETUYECKHUX BBIBOJIOB;

OOBSCHATHh HAYYHBIE OCHOBBI HAaMOOJIEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTH/, HAIPUMEpP, NPAKTUYECKOTO HUCIIOIb30BAHUS PA3IMUYHBIX HCTOYHUKOB
HHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
DHEPIUU.

Kaxxpmas w3 TeM JaHHOTO paszzelia BKIKYAET SKCHEPUMEHTAIBHOE
UCCIeIOBaHNE 00o0matoniero xapakrepa. Pasmen 3aBepruaeTcss HpOBEIECHHUEM
JUArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyembie pe3yJbTATHI OCBOCHUS Y4eOHOIr0 npeamera «Pu3znka
Ha YPOBHE OCHOBHOI0 00111€er0 00pa3oBaHus

N3yuenue yuyebHoro npenmera «Dusmka» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOKHO OO€CleunBaTh JAOCTHIXKEHUE CIEAYIONINX JIMYHOCTHBIX,
METaIpeJMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIn4HOCTHBIE pPe3yJIbTaThl
Hampuomuueckoe éocnumanue:
NpOSIBICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO
poccHiiCKO# (U3NUECKON HAYKH;
IIEHHOCTHOE OTHOIICHHE K JOCTHKCHHSIM POCCHUCKHUX YUEHBIX-(PU3NKOB.
I'pasicoanckoe u Oyxoeno-upascmeenHnoe ocnumanue:
TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYXIeHUH
OOIIECTBEHHO3HAUYMMBIX M 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTKEHUN (DU3UKY;
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OCO3HAHHME BAXXHOCTU MOPAJTbHO-3THUUYECKUX MPHUHIUIOB B AEATEILHOCTU
YYEHOT 0.
Icmemuueckoe eocnumanue:

BOCIIPHSTHE ICTETHUCCKUX Ka4eCTB (PHU3NUIECKON HAYyKU: €€ TapMOHUIHOTO

MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:

OCO3HaHWE IEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
MMO3HAHHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BaXKHEWIEH COCTABJISIOLICH
KYJbTYPBI,

pa3BUTHE HAYYHOM J100O03HATEIBLHOCTH, MHTEpPECA K MCCIIEIOBATEIIbCKON
NESATEeIbHOCTH.

Dopmuposanue Kyabmypvl 300p06bsa U IMOUUOHAIbHOZ0 O1A20N0NYUUA:

OCO3HAaHME IIEHHOCTH 0e30MmacHoro o0pa3a KH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XHOCTH TMpaBmw O€30MacHOTO IIOBEJCHHUS Ha
TpPaHCHOPTE, HA JOpPOrax, C BJIEKTPUYECKUM M TEIUIOBBIM 00OpYIOBaHHUEM B
JOMAlIHUX YCIIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, NpPHU3HAHWE CBOErO MpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE Yy4YacTHE€ B PEIICHUM MNPAKTUYECKUX 337a4 (B paMKax CEMbH,
IIKOJIbI, TOpOJa, Kpasi) TEXHOJOTMYECKOW M COLMaJIbHON HaIMpaBICHHOCTH,
TPEOYIOIMNX, B TOM YUCIE U (PU3NISCKUX 3HAHU;

MHTEpEC K MPAKTUYECKOMY U3YUCHHIO TpOoeCcChii, CBI3aHHBIX ¢ (PUZUKOM.

IKonozuueckoe gocnumanue:

OpUEHTAIMs Ha MpUMEHEHHE (DU3NUYECKUX 3HAHUU JJIsI pElIeHUs 3a/1ad B
o0JlacTh OKpy>Kalollled cpeibl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH HUX
BO3MOJKHBIX TOCJICICTBUH JJIsI OKPYKAIOIICH CPEJIbl;

OCO3HaHMUE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOoOiIeM U MyTel ux
peleHus.

Aodanmayuna odyuawouwe2oca K U3MEHAIOUWUMCA YCI06UAM COUUATLHOU U
npuUpooOHOil cpeowt:

NOTPEeOHOCTh BO B3aMMOJICHCTBUY TIPH BBIMOJTHEHUHN HCCIICIOBAHUN U

MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JPYTHUX;

MOBBIIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUCIE
dbopMyIupoBaTh WJIEH, TMOHATHS, THUIOTE3bl O (UMYECKUX OOBEKTaX W
SIBJICHUSIX;

oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
o0nactu GU3HKHY;

IUTAHUPOBAHHUE CBOETO Pa3BUTHUSL B MPUOOPETEHUU HOBBIX (DUIUYECKUX
3HAHUU;

CTPEMJICHUE AHAIM3UPOBATh M  BBISABIATH B3aUMOCBS3U  MPUPOBL,
00IecTBa M IKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BAaHNEM (DU3UYECKUX 3HAHUN;

OLICHKA CBOMX JCHCTBHI C y4ETOM BIIUSHHS Ha OKPYKAIOIIYIO Cpeny,
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BO3MOJKHBIX TJI00aJILHBIX HOCHCHCTBHﬁ.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcaJbHbIe MO3HABATEIbHBIE 1eHCTBUSA
bazoevie nocuueckue oeiicmeus:

BBIBIISAT M XapaKTEPU30BaTh CYIISCTBCHHBIC TPHU3HAKH OOBEKTOB
(s1BIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJACCU(DUKAIIMK, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYUHS B pacCMaTpUBAEMBbIX (DakTax,
JAHHBIX ¥ HAOJIO/IEHUAX, OTHOCSAIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M TMPU H3YYCHUH (HU3UIECKUX
SBJICHMA W TIPOILIECCOB; JIeJaTh BBIBOJABI C HCIOJIB30BAHHEM JCTYKTHBHBIX U
WHIYKTUBHBIX  YMO3AaKIIOYCHWH, BBIIBUTATh THUIIOTE3BI O B3aMMOCBS3AX
(bu3HUeCKNX BEITNYNH;

CaMOCTOATENIbHO BBIOMpATh CHOCOO pelIeHus Y4eOHOU (U3HUECKOM
3a7ayu  (CpaBHEHUE HECKOJbKMX BAapUAaHTOB peEUIeHUs, BbIOOp HaumboJee
MOAXOIAIIETO C YYETOM CAMOCTOSTENIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoevie uccneoosamenvckue oeiicmeus:

UCIIOJIb30BaTh  BOMPOCHI KaK  HCCIEI0BaTEIbCKUN WHCTPYMECHT
MMO3HAHWSI,

MIPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIaHY OIBIT, HECIOKHBIN
(bU3UYIECKHI SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeTOBaHNE (DU3UICCKOTO SIBJICHHUS,

OIICHMBAaTh Ha TMPUMEHUMOCTh H  JOCTOBEPHOCTh HMH(OPMAIIUIO,
MOJIYYCHHYIO B XOJI€ MICCIICIOBAHMUS WU DKCIICPUMEHTA,;

CaMOCTOSATEILHO (OPMYTHPOBATH 000OIIEHNS W BBIBOJBI 1O pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHHUS, OTIbITa, UCCIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEWINIEe pa3BUTHE  (PUBHUUECKUX
IPOIIECCOB, a TAaK)XE BBIIBUTATH TPEINOJIOKEHUS 00 MX pPa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaXx.

Paboma c ungpopmanueit:

IPUMEHSTh Pa3IUYHBIC METO/bI, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orObope wHOOpPMANMK WIM JAHHBIX C YYETOM TIPEIJIOKEHHON y4eOHOMH
dbuznyeckou 3a1auu;

aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(OOPMALIUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHNUS,

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMAJIbHYIO (GOpMYy Mpe/CTaBICHUS
uH(pOpMaIMK ¥ WJUTIOCTPUPOBATH peIlaeMble 3a/Ja4d HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOM rpaduKoi U UX KOMOMHAIUSIMHU.

YHuBepcajbHble KOMMYHUKATHBHbIE 1eHCTBUS
Oobwenue:

B XOJIe OOCYXJeHHUsS y4eOHOro MaTepuania, pe3yiabTaToB JIabOPaTOPHBIX
paboT U TPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbl U
BBICKA3bIBaTh UJIEW, HAIICJICHHbIE Ha pEIIeHUuEe 3a7ayd U MOJAepKaHue
01aroKe1aTeIbHOCTH OOIICHUS;
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COMNOCTaBISATh CBOM CYXJEHUS C CYXICHUAMHU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IN4KUe U CXOJICTBO MO3UIINN;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPECTABIIAThH PE3YIbTaThl BHIITOJHEHHOTO (PU3UUECKOTO OMbITa
(aKCTIepuMeEHTa, UCCIEOBAHUS, TIPOEKTA).

Coemecmnasn oeamenvHocms (COmMpyOHUYECMEO):

NOHWUMAaTh M HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOMN u
UHAUBUIYAIbHON paOOThI IPHU PEUICHUU KOHKPETHON PU3NUYECKON MpoOIeMbl;

NPUHUMATH 1I€JIM COBMECTHOM JEATEeIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
Mo €€ JOCTHUKEHUIO: PACHpPEACNISITh POiIH, 00CYXAaTh MPOLECCHl U PE3yJIbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATH CBOKO YacTh pPaOOThI, TOCTUTAsT KAUECTBEHHOI'O pe3yJibTara Io
CBOEMY HANpPaBJICHUIO W KOOPJIWHUPYS CBOM JEUCTBUS C APYTUMU UJICHAMHU
KOMAaH/Ibl;

OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENbHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

YHuBepcaJbHbIE PeryJssTUBHBIC 1eHCTBUSA
Camoopzanuzayus:

BBISIBIISITH MPOOJIEMBI B )KH3HEHHBIX M yUYEOHBIX CHUTYaIUAX, TPEOYIOMNX
JUTS petieHust (PU3NYECKUX 3HAHUM;

OPHUCHTHPOBAThCA B  PA3NIMYHBIX MOAXOAAX TMPHUHATHSA  pPEIICHUHN
(MHAMBUAYATBHOE, IPUHATHE PEIICHHS B TPYTIIIE, IPUHATHE PEIICHUH TPYIIION );

CaMOCTOSITEIILHO COCTaBJISITh aJITOPUTM pelieHus] (GU3NYECKOr 3a/1aun Uin
[UIaHA HKCCIEAOBAHUS C YYETOM MMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeéMble BApUAHTHI PEIICHHUI;

JieaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

Camoxonmpoins (pehrexcusn):

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluu U Mpejiarath miaH €€ N3MEeHEHHUs,;

OOBSCHATh TPUYUHBI JTOCTHKEHUS (HEIOCTHXKCHHS) PE3yJIbTaTOB
JeSITEILHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh (B TOM YHCIIE€ B XOJ BBITIOJHEHHUS
(Gu3MUECKOr0 MCCIEIOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
WU3MEHHBIIINXCS CUTYaIluH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

ImoyuonanbHvlil UHmMeENNEeKm:

CTaBUTh ce0s HA MECTO APYroro 4ejoBeKa B XOJE CIOopa WU JUCKYCCUU

Ha HAYYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.
Ilpunamue ceosa u opyzux:

PU3HABATh CBOE MPABO HA OMMOKY MPHU perieHUuN (PU3NISCKUX 3a/1a4 WU

B YTBEPXKJICHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOTO.

IIpeameTHbIE PE3YJabTATHI

7 kaacc

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTPa)KaTh
c(OpPMHPOBAHHOCTh Y O0yYarOUIUXCSl YMEHHUM:
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UCIIONB30BaTh  MOHATUSA:  (PU3MYECKHME U  XUMHUYECKUE  SBJICHUS;
HaOJII0/IEHNE, IKCIIEPUMEHT, MOJIENb, TUIIOTE3a; €AUHUIIBI (DU3NYECKUX BEJIUYUH;
aToM, MOJIEKyJa, arperatHble COCTOSHMS BeliecTBa (TBEpIOE, KHUIKOE,
razoo0pa3Hoe); MEXaHMYECKOE JBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
IPSMOJIMHENHOE), TPACKTOPHS, paBHOJICUCTBYOIIAs cui, neopmarius (ynpyras,
IIacTHUYecKas ), HEBECOMOCTh, COOOIIAIOIIHNECS COCYIbI;

paznuyath sBiaeHUs (nuddys3us; TEMI0BOE IBMKEHUE YaCTHI] BEIICCTBA;
PaBHOMEPHOE JBUKECHHUE; HEPaBHOMEPHOE JBUKECHUE; UHEpLHS;
B3aMMO/JICHCTBUE TEJ; pPABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON OChIO
BpalllcHUsI; TIepefada JaBJICHUS TBEPIALIMU TelaMH, >KUAKOCTAMH M Tra3aMu;
aTMoc(epHOe JaBlieHHE; TUIaBAHUE TEJI; MPEBPAIICHUS MEXaHUYECKOW SHEPTUH)
M0 OMNHCAaHUIO UX XapPaKTEPHBIX CBOWCTB © HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacmo3HaBaTh ~ NPOSBICHHE  HM3YYCHHBIX  (U3UYECKUX  SIBICHUU
B OKPYXAIOIlIEM MUPE, B TOM 4YHuCie (PU3NYECKre SBICHUS B MPUPOJIE: TPUMEPHI
JIBWXKEHUSI C PA3JIMYHBIMUA CKOPOCTSIMU B )KUBOM M HEXXUBOU MPUPOJIC; NECUCTBUE
CWJIBl TPEHHUS B TPUPOJE W TEXHHUKE; BIUSHHE aTMOC()EpHOTrO MaBIEHUS Ha
KUBOW OpraHu3M; IUIaBaHUE pPbIO; phlUard B TEJE YENOBEKAa; IpPU 3TOM
MEepPEeBOJIUTh MPAKTHUUYECKYI0 3a/layy B Y4E€OHYIO, BBIJICNSATh CYIICCTBEHHbBIC
CBOMCTBA/TIPU3HAKY (PU3HUECKUX SBJICHHI;

OTUCHIBATh U3yYCHHBIE CBOMCTBA Tel U (DU3UUYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uyeckre BeIUMYMHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBAa, BpPEMs, IYyTh,
CKOPOCTh, CPEIHSsI CKOPOCTh, CUJIa YNPYTOCTH, CHJIa TSXKECTH, BEC Teja, CHUJia
TpeHUsl, AaBiieHHe (TBEPIOTO Tela, XKUAKOCTH, ra3a), BbHITAJIKMBAIONIAS CHIIA,
MexaHu4deckasi paboTa, MOUTHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUUYECKAasl U MOTCHLHAIbHAS SHEPIus);
Py ONMUCAHUU TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICT HCIOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYCHUS U CAWHHIBI (U3UYECKUX BEJIMYMH, HAXOJIUTh
dbopMyBl, CBS3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEIWYUHY C JAPYTUMHU
BeIMYMHAMU, CTPOUTh TpapUKH W3IYYCHHBIX 3aBHUCHUMOCTECH (PU3MUECKHUX
BEJINYUH,;

XapakTepu30BaTh CBOWCTBA TeJs, (DU3UYECKUE SIBJICHUS U MPOIIECCHI,
WCIIOJB3Ysl TIpaBujia CI0KEHUsl CHII (BAOJb OJHOM mpsiMoi), 3aKkoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumesna, IpaBUIIO paBHOBecHs! pblyara (OJI0Ka), «30J10TOE
PaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUsS MEXaHWYECKOW JHEPruu; MpU STOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIlMCHIBATh €r0 MaTeMaTHYECKOe
BBIPaKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTYalMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISBIATH
PUYUHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOTUYECKHUX
maroB ¢ omnopoi Ha 1-2 WuU3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHHM,
(Gu3HUeCKNX 3aKOHA WIIA 3aKOHOMEPHOCTH;

peuarb pacuy€THble 3amadd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
dbopmyIibl, CBsI3bIBatONIME (PU3MUECKHUE BEIUYMHBI: HAa OCHOBE aHAIU3a YCJIOBHS
3a/1a4uM 3alKChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHE BEIUYUHBI B
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(opMyJIbl U MPOBOJIUTH PACUYETHI, HAXOJIUTh CIIPABOYHBIEC JAHHBIE, HEOOXOIUMBIE
JUISL pelleHus 3a/Jad, OLEHUBATh PEATMCTHYHOCTh MOJYYEHHOW (QuU3nyecKon
BEJIMYMHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOKHO PpEUINTh MpPU IOMOIIU
(¢u3nyecKkux METOJIOB; B ONHCAHUM HCCIIEOBaHMS BBLACIATH MPOBEPSIEMOE
MPEANOJIOKEHNE (TUIOTe3y), pa3audyarb W HHTEPIPETUPOBATH MOJYyYECHHBIN
pe3ynbTaT, HAXOAWUTh OIIMOKM B XOJE€ OIbITa, JelaTh BBIBOABI IO €ro
pe3yibTaTam;

OPOBOJUTH OMNbBITHI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUN WIH
(¢u3nuecKkux CBOWCTB Ten: (OPMYJIUPOBATH MPOBEPSEMBIE MPEANOIOKEHUS,
coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOI0 000pYA0BAHMSI, 3aIIUCHIBATh X0/ OIbITa
1 (GOPMYIUPOBATH BHIBOBL;

BBINIOJIHATD MPSMbIE W3MEPEHMs] PACCTOSIHUSA, BPEMEHHM, MAacChl TeJa,
00BbEMa, CWIbBI U TEMIEPATYphbl C KCIOJH30BAHWEM aHAJIOTOBBIX M IU(POBBIX
npuOOpPOB; 3aMUCHIBATh MOKa3aHUA MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOM
IIOI'PEIIHOCTH U3MEPEHUN;

IPOBOJIUThH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
ApPYrod C MCHOJB30BAaHUEM IMPSAMBIX HM3MEPEHUM (3aBUCUMOCTH  MYTH
PAaBHOMEPHO JBHIKYILETOCS TeJla OT BPEMEHU JABW)XEHHS TeENa; CHJIbl TPEHUs
CKOJIbKEHUS OT Beca Tela, KadecTBa OOpabOOTKM TOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAM CONPUKOCHOBEHHUS TEN;, CHJIbI
YOPYTOCTH OT YJJIMHEHHUS NPYXXUHBI; BBITAJKHBAIOLIEH CHJIBI OT 00BbEMa
MOTPY>KEHHOW YacTH TeJda MU OT IUIOTHOCTH MKUIKOCTH, €€ HEe3aBHCHUMOCTHU
OT IJIOTHOCTU Tejla, OT TIIyOWHBI, HA KOTOPYIO MOrPYXEHO TEeJNO; YCIOBUH
[UTaBaHUSl TeJl, YCIOBUM paBHOBECHS pblyara M OJOKOB); y4YacTBOBaTh B
IUTAHUPOBAHUU Y4YEOHOTO HCCIEeIOBaHUsI, COOMpaTh YCTAHOBKY W BBINOJHAITH
U3MEpEHHUs, Cleays NpeaoKeHHOMY IUlaHy, (UKCHUPOBATh PE3yJIbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYUH B BUE MPETIOKEHHBIX TaOIHUI]
U Tpa(MKOB, JIEJI1aTh BBIBOJIbI [10 pE3yJIbTaTaM UCCIICJOBAHMUS;

IPOBOAUTh KOCBEHHBbIE H3MEpEeHHs] (PU3MUECKHX BEIUYUH (IUIOTHOCTH
BEILECTBA XKUIAKOCTH M TBEPJOIO TENA; CHJIA TPEHHSI CKOJIbKEHHUS; JIaBJICHUE
BO3/lyXa; BBITAJIKUBAIOIIAS CHUJIA, ACHCTBYIOIIas Ha MOTPYKEHHOE B JKUIKOCTb
Teno; KOIQ(PUIMEHT TMOJIE3HOrO JACHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYS
MPEeAJIOKEHHOW ~ MHCTPYKLIMHM: TIPU  BBIIOJHEHUHM HM3MEpPEeHUN  coOupath
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHHE NCKOMOW BETTUYUHBL;

coOJ0/1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH P padoTe ¢ 1abopaTopHbIM
000pyI0OBaHUEM;

yKa3bIBaTh MPUHLHUIBI JAEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChbl, TEPMOMETpP, IUHAMOMETpP, COOOLIAIOIIMECS COCYbl, OapoMeTp, phlyar,
HOJBUKHBINA U HETIOABM>KHBIIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTEepU30BaTh  NPUHLMUIIBI  JEHCTBUA  M3YYEHHBIX  IPUOOPOB
U TEXHUYECKHMX YCTPOWCTB C ONOPOM HA HMX oONucaHus (B TOM YHCIE:
MOJALIMITHAKK, YCTPOMCTBO BOJONPOBOAA, TMAPABIMYECKHUI Mpecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), MCIONb3ys 3HAHUS O CBOMCTBAX
($u3MUeCcKUX BJICHUI U HEOOX0IUMbIE (PU3HUUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
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OPUBOJIUTHL MPUMEPHI / HAXOAUTh HWHGOpPMAMIO O MpUMEpax
MPAKTUYECKOI0 HMCIOJIb30BaHUSI (PU3MUECKUX 3HAHUU B TMOBCEIHEBHOU KU3HU
U1t obecnieueHus: 6€30MacHOCTH MPU OOpallleHHH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUsI 3JI0POBbS M COOJIIOJICHUS HOPM 3KOJIOTHUYECKOTO
IOBEJCHUS B OKPYIKAIOIIEH CPELE;

OCYIIECTBJISATh OTOOpP HMCTOYHUKOB HHpopManuu B ceTu HHTepHET
B COOTBETCTBHM C 3aJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS
3HAHUM U TMyTEM CPaBHEHUS PA3TUYHBIX UCTOYHUKOB BBIICIATH WH(OpMAIHIO,
KOTOpAs SIBJISIETCS] IPOTUBOPEUUBON MU MOKET OBITh HEJOCTOBEPHO;

WCIIOIb30BaTh MPHU BBIMOJHEHUU YUYEOHBIX 3aJJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy (GU3UYECKOro COJep KaHusl, CIPaBOYHBIC MAaTepUAIIbI, PECYPChI CETH
NurtepHer; Brnamerh npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbBIE KPATKWE MHCHbMEHHBIE W YCTHBIE COOOIIEHUsT Ha
OCHOBE 2—3 MCTOYHHUKOB MHGOpMAINK (PU3UUYECKOTO COACPIKAHUSA, B TOM UUCIIE
MyOJUYHO JIeNIaTh KPaTKUe COOOIEHUs O pe3yJbTaTaX MPOEKTOB WM YyUeOHBIX
WCCIIEIOBAHMM; NPU 3TOM TI'PAaMOTHO MCIIOJb30BAaTh HW3YYEHHBIN ITOHATUHWHBIN
anmapar Kypca GU3NKH, COMMPOBOXKIATh BRICTYTUICHUE TTPE3CHTAIINCH;

IpU BBHIMIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeessiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABJIICHHBIMU 33J1auaMHU, CJICIUTh 32
BBITIOJTHEHHWEM IUIaHA JEWCTBUM, aeKBAaTHO OILIEHMBATh COOCTBEHHBIN BKJaj B
NEATeNIbHOCTh TPYIIIbI; BBICTpaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsSi MHCHUE OKPY KAIOIIHX.

8 kiace
[IpeameTHBIe pe3ynbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpa)xaTh
c(hOpMHUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIA:

UCIIOIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHS BEIECTBA, KPUCTAIUIMYECKHE U
aMmopdHbIe Tea, HACHIIICHHBI W HEHACHIIICHHBIM Map, BJIAXKHOCTh BO3/yXa;
TeMmrepaTrypa, BHYTPEHHSISI HHEPrusi, TEIUIOBOM JBUTATElb; 3JIEMEHTapHBIN
ANEKTPUUYECKUN 3apsiji, IJIEKTPUUECKOE TMoJie, MPOBOAHUKH U JUDJICKTPUKH,
ITOCTOSIHHBIN AJIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

paziuuath SBJICHUS (TEIUIOBOE pacIIMpeHHe/cxKaThe, Terionepeaaya,
TEIJIOBOE PpPAaBHOBECHE, CMAayMBaHUE, KalWUISIPHbIE SBJICHUSA, MCIAPEHUE,
KOHJICHCAIUs, IUIABJIEHWEe, KpUCTau3anus (OTBEplIeBaHHUE), KUIICHUE,
Teruionepeaaya (TEIONPOBOJHOCTh, KOHBEKIUS, H3JIYYCHHUE); AJICKTpHU3aUs
T€J, B3aUMOJCHCTBHUE 3aps/IOB, IEUCTBUS DJIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICHCTBUE MAarHUTOB, JIEUCTBUE  MACrHUTHOTO  TMOJIA
Ha TPOBOJHUK C TOKOM, D3JICKTPOMAarHUTHAs WHIYKIHS) IO OMUCAHUIO HX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAaHHOE
¢usnyeckoe SBICHUE;

pacro3HaBaTh  MPOSIBIICHUE  H3YUYCHHBIX  (PUBMYECKUX  SIBIICHUM
B OKpYXalollleM MHUpe, B TOM 4HCie (U3UUYECKHUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSKCHUE U KaWIUISPHBIE SBJICHUS B MPUPOJIE, KPUCTAIIIBI B
npupojie, uznydenue CoJiHIa, 3aMep3aHre BOJAOEMOB, MOPCKUE OpHU3HI,
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o0Opa3oBaHHE POCHI, TyMaHa, UHES, CHEra; 3JIEKTPUUYECKHE SIBJIEHUS B aTMoc(depe,
ANEKTPUYECTBO KMBBIX OPraHU3MOB; MarHUTHOE IOJIE 3eMJIU, Apeld MOJ0COB,
pOJIb MAarHUTHOTO MOJS AJs JKM3HU Ha 3emJiie, MOJSPHOE CUSHUE; MPU 3TOM
NEPEBOJIUTh MPAKTUYECKYIO0 3aJadyy B Y4Y€OHYI0, BBLACNATH CYIECTBEHHbIE
CBOMCTBA/TIpU3HAKY (PU3HUECKUX SBJICHU;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeN U (U3NYECKUE SIBJICHMS, UCIIOJIb3YS
¢usnyeckue BeNWYHMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPrusi, KOJIUYECTBO
TEIUIOTHI, YJE€IbHAs TEIUIOEMKOCTh BELIECTBA, YyJEJIbHAs TEIUIOTA IUIABIICHUS,
yAENIbHAsl TEIUIOTa MapooOpa30oBaHusA, yIElbHas TEIUIOTa CrOpPaHMs TOIUIMBA,
KO3 (GUIUMEHT TMOJIE3HOTO JEWCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs
BJIQKHOCTh BO3]lyXa, OJJIGKTPUYECKHH 3apsAll, CHJa TOKa, JJIEKTPHYECKOE
HaIpsOKEHUE, CONPOTUBIEHUE MPOBOJHMKA, VYACIBHOE  CONPOTHUBIICHUE
BEILIECTBA, pabOTa M MOIIHOCTh D3JIEKTPUYECKOTO TOKa); MPH OINUCAHUU
OpaBWIBLHO  TPAaKTOBaTh (DU3MYECKUHA CMBICT  HCHONB3YEMBIX  BEJIMYHUH,
0003HAaYeHUs W E€OUHULBI (U3UYECKUX BEJIWYUH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYK (DU3MYECKYI0 BEJIMYMHY C JPYTMMHM BEJIWYMHAMH,
CTPOUTH rPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE  ITOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOW  TEopuu
CTPOEHHUs BEUIECTBA, NPUHUMUII CYNEpPHO3ULUU IMoJel (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma aisd ydacTKa LIEeNH, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHWs 3HEPruM; MpPU 3TOM JaBaTh CIIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE NPOLECCHl U CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyaluld IPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHWE U3 1-2 JOrn4yecKux
mIaroB ¢ omnopoi Ha [-2 U3y4YeHHBIX CBOMCTBA (PUBMUECKUX SIBIICHU,
($u3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3a7adyd B 2-3 JEUCTBUA, HCIOJIb3YyS 3aKOHBI U
(GopMmyIibl, CBSI3bIBAIOIIME (PU3UUECKUE BEJIUYUHBI: Ha OCHOBE aHAJIN3a yCIOBUS
3a/layd 3aluChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX IS
pelIeHus 3aJadyd, BbIOMpaTh 3aKOHBI W (OPMYJIbI, HEOOXOIMMBbIE ISl €€
pelieHusi, NPOBOAUTh pPacuy€Tbl W CpPaBHUBATH IIOJYYEHHOE  3HAYEHUE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIU
(¢u3nyeckux METOAOB; HCHOJb3ysl ONHMCAHWE HCCIENIOBAaHUS, BBIIEIAThH
IPOBEPSEMOE IIPEAINOIIOKEHNE, OLIEHUBATH ITPAaBUIIBHOCTD MOPSAAKA MPOBEACHUS
UCCJIEI0BAaHHUs, €NaTh BbIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢u3nyeckux CBONCTB Ten (KaNMWUIAPHBIC SIBJICHUS, 3aBUCHUMOCTbH JaBJICHUS
BO3qyxa OT ero  oObéma,  TeMmieparypbl;  CKOPOCTH  IpoIliecca
OCTBIBAHMSI/HATPEBAHMSI TIPU M3JIYYEHUH OT LBETA M3Ty4arollel/MmorIonarmen
MOBEPXHOCTH; CKOPOCTh WCHApPEHUs BOAbl OT TEMIEPAaTypbl >KUAKOCTH U
womaau €€ TOBEpXHOCTH; JJIEKTpH3alus Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3apsAJI0B; B3AMMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
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BU3yaJIM3allMsl MArHUTHBIX TOJIEW TIOCTOSHHBIX ~ MAarHWTOB;  JACUCTBUSA
MarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
ANEKTPOJBUTATENS]  MOCTOSHHOIO  TOKa):  (OpMyJIMpOBaTh  IPOBEpPSIEMbIC
IOPEANoNOXKEHUs, cOoOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO O0OpyAOBaHUS;
OMKCHIBATH XOJ1 OMBITAa U (HOPMYITUPOBATH BHIBOIBI;

BBIIIOJIHATG ~ NPSIMbIE  M3MEPEHUs  TEMIEpPATypbl,  OTHOCHTEIBHOMN
BJIQXXHOCTH BO31yXa, CHJIbl TOKA, HANPSYKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB M JAaTYMKOB (PU3MUECKMX BEJIMYMH; CPABHUBATh PE3YJbTATHI
M3MEPEHUI ¢ yIETOM 3aJJaHHOM a0COMIOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
JAPYroi ¢ MCHOJB30BAHUEM MPSMBIX M3MEPEHHUH (3aBHCHUMOCTb CONMPOTUBIEHUS
OPOBOJHUKA OT €ro JJIMHBI, IUIOMIaJAM IONEPEYHOr0 CEYEHUS U YAEIbHOIO
COMPOTHUBJICHUS BEIIECTBA MPOBOIHUKA; CHIIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK,
OT HaIpsHKEHHUsT Ha MPOBOJHUKE; HCCIECIOBAHHE TIOCIENIOBATENIBHOTO U
napajyieIbHOTO  COSAMHEHUN MPOBOAHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBINOJHITh U3MEPEHUS, CIIeys NMPEAJIOKEHHOMY IUIaHy,
(¢uKcHUpoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAE TalOnull U
rpauKoB, AeNaTh BHIBOBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BeIMYUH (yIesibHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOJHUKA, pabOTa M MOIIHOCTb
ANEKTPUYECKOTO TOKa): IUIAaHUPOBATH U3MEPEHHUS], coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CHEeAysd NPEIJIOKEHHOM WHCTPYKUUHU, U
BBIYHCIIATH 3HAUEHHE BEJINYMHBI;

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh  MPUHLMUIBI  JEHCTBUS  M3YYEHHBIX  NPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha UX ONUCaHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETD,
CUETYMK  DJIEKTPUYECKOM  DHEPTUH,  DIIEKTPOOCBETUTENBbHBIE  MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPENOXPAHUTENN; BJIEKTPOMArHUT, 3JIEKTPOJBHUIaTelb IMOCTOSHHOIO TOKa),
UCIIONIb3ysl 3HaHUS O CBOMCTBaX (DU3MYECKUX SBJICHUA M HEOOXOAUMBIE
(pu3nuecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIIbHBIC
npuOOpsl MO CXE€MaM M CXEMaTHYHBIM PUCYHKAaM (SKUJIKOCTHBIH TEPMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETP, [BHUraTelib BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKUX Lemed ¢
[OCJIEOBATENbHBIM W MAPAJUICIBHBIM COEJUHEHUEM JJIEMEHTOB, paziuyas
YCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTIeH;

OPUBOJIUTH  MPUMEPBI/HAXOAUTh  HH(DOPMALIHIO 0 npuMepax
MPaKTUYECKOI0 MCIOIb30BaHUS (PU3MUECKUX 3HAHWWA B TMOBCEAHEBHOM >KU3HU
Il obecnieueHus: 6e30MacHOCTH MPU OOpAIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONUCTBAMM, COXPAHEHHS 3JI0POBbsI U COOJIIOJEHHUS HOPM SKOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOLIEH Cpele;

OCYUIECTBJISITh MOUCK HHGPOpMALMKU (U3HUUYECKOTO COAEPKAHUS B CETH
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NHTepHeT, Ha OCHOBE HMEIONIMXCS 3HAHUW W MYyTEM  CpaBHEHUS
JOTIOJIHUTENIbHBIX HMCTOYHUKOB BBIJCIATh HMH(MOpPMAILIMIO, KOTOpasi SBJISIETCS
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 33JaHUI HAyYHO-TIOMYJISIPHYIO
TUTEPATYypy (HU3UUECKOTO COACPKAHUS, CIIPABOYHBIE MAaTEpPUAIIbl, PECYPChl CETH
WNuTtepHeT; BiangeTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa, MPeoOpa3zoBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE NMHCBMEHHBIE U KpPAaTKUE YCTHBIE COOOIICHMS,
00001112 “HGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3UUECKOTO COACPKAHNUA,
B TOM 4yucie nyOJWYHO MPEACTaBISATh pe3yJjbTaThl MPOEKTHOM  WIIU
UCCIENOBATENbCKON  JEATENbHOCTH; TPU OTOM TIPaMOTHO HCIOJIb30BaTh
M3Y4YCHHBIH MOHATUHUHBIN anmapar Kypca (pU3uku, COMpPOBOXKIATh BHICTYILJICHUE
IIPE3CHTALUEN;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUN (DUIUUECKUX
IPOLIECCOB  paclpeAesiTh OO0S3aHHOCTH B TpyHlne B COOTBETCTBUU C
MIOCTaBJICHHBIMM 33JlayaMH, CJICIUTh 32 BBINOJHEHUEM IIJIJaHA JIEUCTBUUA H
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIM BKJIAJL B
NEATEeNIbHOCTh TPYIIbI; BBICTpAUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

9 kJacc
[IpeameTHbie pe3ynbTaThl Ha ©0a30BOM ypOBHE JOJKHBI OTpa)xaTh
c(hOpMHUPOBAHHOCTH Y 00YYAIONTUXCSI YMEHUIA:

UCIIONb30BaTh MOHSTHUS: CUCTEMa OTCY€Ta, MaTepualibHasi TOYKa,
TPACKTOpHS, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO JBWIKEHUS, JjJaeopMainus
(ynpyrasi, miactTudeckas), TpEHHE, LEHTPOCTPEMUTEIIBHOE  YCKOpPEHUE,
HEBECOMOCTh U MEPETPY3KH; LEHTP TSHKECTH; aOCOJIIOTHO TBEPAOE TEIO, LEHTP
TSYKECTU TBEPJOTO TEJA, PABHOBECUE; MEXAHUUYECKHE KOJIEOAHMS U BOJIHBI, 3BYK,
uH(ppa3Byk U yIIbTPa3BYK; AIIEKTPOMArHUTHBIE BOJIHBI, nKasisa
ANIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JAJIbHO30PKOCTH, CHEKTPHI
UCIyCKaHUs M TMOTJIOIIeHHs; anb(da-, 0eTa- W raMMa-u3JIy4eHHs, H30TOIbI,
SJIEpHAs DHEPIreTHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHUE, CBOOOIHOE MaJIeHre
T€l, PABHOMEPHOE [BWKEHUE TI0 OKPYKHOCTH, B3aHMMOJECHCTBHE  TEII,
peaKkTUBHOE  JBWIKEHUE, KoyiebaTeabHOEe  JIBIDKCHHE  (3aTyXaronme |
BBIHY’KJICHHBIE KOJeOaHwusI), pe30HAHC, BOJTHOBOE JIBIDKCHHE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHEMHOE paclpOCTPaHEHNE, OTPAXKEHUE W MPEJIOMIIEHUE CBETA, MOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOro CBETAa B CIEKTP U CIOKEHUE
CHEKTpaJbHBIX LIBETOB, JAHCIEPCUS CBETA, E€CTECTBEHHAs pPaJINOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEMYATOro CHEKTpa H3JIy4YeHHUs])) 10 OINHCAHUI0 HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX JAHHOE
(uznueckoe sBJICHUE;

pacno3HaBaTh  NPOSIBIIEHHE  M3YUYEHHbIX  (U3MUECKUX  SIBJICHUH
B OKpY>KalollieM MUpe (B TOM uduciie PU3NUECKHUe SBJICHUS B MIPUPOJIE: TPUIUBbHI
Y OTJIUBBI, ABWKEHUE IUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE JBUKCHHE
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KUBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
CEHCMMYECKHE BOJIHBI, IIYHAMH, DXO, LIBE€TAa TEJ, ONTHYECKUE SIBJICHUA B
npupojie, OHOJOTMYECKOE JIEUCTBUE BHUJIMMOTO, YJIbTpaduoIeTOBOrO U
PEHTIE€HOBCKOTO M3JIyYeHHI; €CTECTBEHHbBIN PaMOaKTUBHBIN (POH, KOCMUYECKHE
Jy4Hd, PpPAJAHOAKTUBHOE W3JIyYEHUE MPUPOJHBIX MHMHEPAIOB; JCHCTBHE
paZMOaKTUBHBIX W3JIyYEHUH Ha OpraHU3M 4YeEJOBEKa), IPU 3TOM IEPEBOIUTH
IPAKTUYECKYIO 3amauy B y4eOHy1o, BBIJICIIATD CYILIECTBEHHBIE
CBOMCTBA/IpU3HAKY (PU3UUECKUX SBICHUIL;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SBICHUS, UCIIONIb3YS
¢u3znueckrue BeNWYUHBI (CpelHsSsl W MIHOBEHHas CKOpPOCTh Teja Mpu
HEPAaBHOMEPHOM JIBHKEHUH, YCKOPEHUE, IEPEMEIICHUE, Y Th, YIIIOBAsI CKOPOCTb,
CUJIa TPEHMsI, CUJla YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOHOTO TMaJICHHUs,
BEC TeJa, UMITYJIbC TeJla, UMIYJbC CUJIbI, MEXaHHUYecKasi padoTa U MOIIHOCTb,
NOTCHIMAJIbHASL JHEPIHsl Tena, IOJHATOTO HAX ITOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJIbHASL DHEPIUs CHKATOW NPYXKUHBI, KMHETUYECKAsl DHEPrUs, MOJHas
MEXaHWYeCKasi SHEPIUsl, NEPUO U 4acTOTa KoseOaHu, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTesb MPEIOMIIEHUS CPEbl); IIPH
ONKCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICT UCIIOJIb3YEMbIX BEJIUYUH,
o003HAaUeHUs W EOUHUIEI (DU3UYECKUX BEIWYUH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMH, CTPOUTD
rpadyKu U3yYEHHBIX 3aBUCUMOCTEH (PM3NMUECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHHMS DHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHITUI
CYNEPIO3UIIMKA CHJI, IPUHIMI OTHOCUTENbHOCTH ['anmies, 3axonsl HproTOHA,
3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOHBl OTPaXCHUS M IPEJIIOMIICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsAJ0BOTO M MACCOBOI'O YHUCEN IPU SACPHBIX PEAKLMIX;
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alMChIBaTh €ro
MaTeMaTUYECKOE BBIPAYKECHHUE;

OOBSACHATh (U3NYECKUE TPOLECChl W CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud IPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHUX
oiaroB ¢ Omopol Ha 2-3 WU3y4YEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUIA,
(pU3HUECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJadyd  (ONMpAOLIMEecss Ha CHCTeMy W3 2—
3 ypaBHEHHUH), UCHOJb3ys 3aKOHBI M (DOPMYJbI, CBs3bIBarOIMe (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHs 3aJa4M 3alHMCBIBATH KPATKOE YCIIOBHE,
BBISIBJISITH  HEJIOCTAIOIIME WM U30BITOYHbBIE JAaHHbIE, BBIOMPATH 3aKOHBI U
(GopMyJibl, HEOOXOAMMBIE MaJisi pElIeHUs, MPOBOAUTH pacuy€Tbl M OLIEHHWBATH
PEATMCTUYHOCTD MOTYYEHHOT'O 3HaYCHUS (PU3NUECKON BEJTMYHHBI;

pacrmo3HaBaTh MNpoOJEMBbI, KOTOpPbIE MOXKHO PEUIUTh MPU MOMOIIH
¢u3nYecKuX METOOB; HCIOJb3ys OMNHCAHUE HCCICAOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE TPEIIIOI0KEHUE, OLICHUBATh PABUIIBHOCTD MOPSAJIKA IPOBEAECHNUS
UCCJIEI0BAHMS, JIENATh BBIBOJbI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUN U
OTIBITOB;

IPOBOJUTH OMNbBITBI MO HAOMIOAEHUI0 (U3UYECKUX SBJICHUU WM
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(u3nuecKuX CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HplOTOHa, 3akoHa
COXpPaHEHUs YHEPTUH; 3aBUCUMOCTH Tepro/ia KojaeOaHni MpyKMHHOTO MasTHUKA
OT MAaccChl TPpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUTHTYABl MAJIbIX
KoJie0aHUi; MPSMOIMHEHHOE pacIpOCTpaHEHUE CBETa, pPas3IoKeHHe OeIoro
CBETa B CIIEKTP; U3yUCHUE CBOMCTB N300paKCHUS B IJIOCKOM 3€pKalie U CBOWCTB
U300paKeHUs TMpeaMera B coOuparoiieil JMH3e; HaOMIOJEHUE CIUIOLIHBIX U
JUHENYAThIX CIEKTPOB HU3IYyYEHHUS): CAMOCTOATENIbHO COOMpPATh YCTAHOBKY W3
U30BITOYHOTO Ha0Opa 000PYIOBAHUS; ONMKUCHIBATH X0 OIBITA U €r0 Pe3yJIbTaThl,
(bopMyIHpOBaTH BHIBOIBL;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
cpeaHee 3HaUeHUE U3MepsieMoi BeTuYuHbI ((POKYCHOE pacCTOSTHUE coOMparomien
JIMH3bI); 000CHOBBIBATH BHIOOP CIIOCO0A N3MEPEHUS/U3MEPUTENIBLHOTO MTPUOOPa;

NPOBOJNUTh  HWCCJIENOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEITUYUH
C HUCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTBH IyTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBHKEHUHM 0O€3 HayalbHOM CKOPOCTH; Iepuoja KoieOaHuit
MaTEMaTUYECKOTO0 MasTHHUKA OT JUIMHBI HUTH; 3aBHCHUMOCTHU yTJIa OTPAXEHUS
CBETa OT yIJIa MAaJeHUS W yria MpeIoMJICHUs OT yrja MaJeHus): MIaHUPOBATh
MCCJIEIOBAHNE,  CAMOCTOSTEILHO  coOWMpaTh  yYCTaHOBKY,  (UKCHUPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJUIl U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHUS;

IPOBOANTHh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOPOCTh W YCKOpPEHHE Tela TpPU PaBHOYCKOPEHHOM MABW)KCHHUHU, YCKOPECHHE
CcBOOOHOTO MaICHUS, KECTKOCTD MPYKUHBI, KOOPPUITUSHT TPEHUS CKOIBKCHHUS,
MexaHudeckass paboTa M  MOIIHOCTb, 4YacToTa U Mepuoja  KosieOaHuu
MaTEMaTUYECKOTO U MPYKMHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparoiien
JUH3bI, PAJUOAKTUBHBIN  (OH): IUIAHUPOBATH  HU3MEPEHHs;  COOUpPATH
AKCIIEPUMEHTAJIbHYI0  yYCTAHOBKY M BBINOJHATH  W3MEPEHHUA,  CIeays
MPEIOKCHHOW MHCTPYKIINH; BBIYUCIISTH 3HAUCHHE BETMYMHBI U aHATTU3UPOBATH
MOJTyYEHHBIE PE3yJIbTaThl C YUETOM 3aJJaHHON MOTPEUTHOCTH U3MEPEHUI;

cOOMIOAATh MpaBuiia TEXHUKU 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOPHBIM
000opyIOoBaHUEM;

pa3ianyaTh OCHOBHBIC NPU3HAKK W3YYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONMIOTHO TBEPIOE TENO, TOYCUHBIM HMCTOYHHK CBETA,
Jy4, TOHKas JUH3a, TUIaHEeTapHas MOJENh aTOMa, HyKJIOHHAs MOJIEIb aTOMHOTO
AIpa;

XapaKTepH30BaTh  IMPUHIUIBI  JACHCTBUA  M3YYCHHBIX  MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUs (B TOM YHUCJIE: CIIUTOMETP,
JaTYUKU TIOJOKEHHUS, PACCTOSHUA U YCKOPEHHUs, pakeTa, 3XOJOT, OYKH,
nepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOII, JIO3UMETP,
Kamepa BunbcoHa), UCIONBb3ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBICHUU U
HEe0OXoauMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl U CXEMATHUHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX TMPOIECCOB IMPH
pelIeHnr y4eOHO-TIPAKTHUECKUX 3ajad; ONTHUYECKHE CXEMbl Ui MOCTPOCHHS
n300pakeHU B MJIOCKOM 3€pKaJie U COOMparomen JuH3e;
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NPUBOJUTh  TPHUMEPHI/HAXOAUTh  HHPOPMAUIO O nmpuMepax
MPAKTUYECKOTO MCIIOIb30BaHMs (M3MYECKUX 3HAHWNW B TOBCEAHEBHOM >KU3HU
U1l obecniedeHus: 6e30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHCHHS 3/I0POBbSI M COOJIOJICHUS HOPM SKOJOTHYECKOTO
IOBEJCHUS B OKPYIKAIOIIEH CPELE;

OCYIIECTBJIATh TOUCK HHPOpMAIMK (PU3NYECKOTO COAEPKAHUS B CETH
HNHuTepHeT, caMoCcTOATEIbHO (GOPMYIHPYST MOUCKOBBIN 3aMpoc, HAXOAUTHh MYTH
OTIpEeJIEIICHNS JOCTOBEPHOCTH MOTYYEHHON HH(POPMAIIMA Ha OCHOBE UMEIOIIIUXCS
3HAHWH U JOTIOJTHUTEIHHBIX UICTOYHUKOB;

WCIIOJIB30BAaTh NP BBITIOJIHCHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
TUTEPATYPY HU3UUECKOTO COACPIKAHUS, CIIPABOYHBIC MaTepPUAIIBI, PECYPChl CETH
WNHTepHeT; BIageTh NpuéMaMHU KOHCIEKTHPOBAHHUS TEKCTa, IPeoOpa3oBaHUs
uHGOPMAITMHU M3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOINEHMS HAa OCHOBE
uH(GOPMAIIHN U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOTO COJEPIKAHMUS, Ty OITMIHO
MPEACTABISTh PE3YIbTAThI MPOCKTHOW WM UCCIIENOBATEILCKON JCATEIHHOCTH;
IpA O3TOM TI'PAMOTHO MCIOJb30BATh W3YUYECHHBIM IIOHATUWHBIA amnmapar
M3y4aeMoro pasnena (U3WMKA W COMPOBOXKIATH BBICTYIUICHHE IIpE3eHTaIlnen
¢ yu4€TOM 0COOCHHOCTEH ayAMTOPUU CBEPCTHUKOB.

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM yPOBHE JOJKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIOITUXCSI YMCHHUN:

MPOBOJUTh  HCCIEOBAaHUE 3aBUCUMOCTEH  (M3MYECKUX BEIUYHH C
WCITIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMCHH TIpH
PAaBHOYCKOPEHHOM JIBI)KEHMHM 0€3 HadyallbHOM CKOpPOCTH; NEepHoJa KoJeOaHHid
MaTEMaTUYECKOr0 MAasTHHKA OT JJMHBI HHUTH, YIJIa OTPaKEHHs CBETa OT yIJia
najieHus], yrjia mpeJioMJICHUS OT yrja MaJIeHus CBETOBOTO JIy4a): CaMOCTOSITEIHHO
coOupaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJTYYEHHON 3aBUCHUMOCTHU
bu3nUecKuX BEIMYMH B BHJAE TAaOMUI W TpaduKoOB, J€JIaTh BBIBOABI IO
pesyibpTaTaM uccienoBaHus (MIPU HATWMYUM BO3MOKHOCTH WM TPOBOAUTH
BUPTYaJIbHBIE JTA0OPATOPHBIEC PaOOTHI);

MPOBOJUThL KOCBEHHBIC W3MEpPEHUsS (PU3NUECKUX BEIMYMH  (CpemHsIs
CKOPOCTh W YCKOpPEHHE Tella TMPH PaBHOYCKOPEHHOM JBMKEHUH, YCKOPCHHE
CBOOOJHOTO TMAaJIEHUs, JKECTKOCTh MPYKUHBI, KOADPHUITMECHT TPEHUS CKOJIBKEHUS,
MexXaHWU4eckas paboTa ® MOIIHOCTh, YacTOTa © TEpUOa  KOJIcOaHMMA
MaTEMaTUYeCKOr0 W NPYKHHHOTO  MAasTHHUKOB, (OKYCHOE  PacCTOSHHE
coOuparomiell JTUH3bI, paJloaKTUBHBIN (DOH): IJIAHUPOBATh M3MEPEHHMS; COOMPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJENys MPEIJIOKEHHON NHCTPYKIIMH; BEIYUCIISATD
3HAUYE€HHE BEIUYMHBI M aHAJIU3UPOBATH TOJYUYECHHbIE PE3YJIbTaThl C YYETOM
3aJIaHHOW TIOTPEIIHOCTH U3MEpPEHUH (MPU HATMYUUA BO3MOXXHOCTH WJIU MPOBOAUTH
BUPTYaJIbHBIE JIA0OPATOPHBIEC PabOTHI);

coOmrofaTh TpaBuia Oe30macHOro TpyAa mpu padore ¢ Ja00paTOPHBIM
o0opynoBaHueM (TIpU HATWYUU BO3MOXHOCTH WM TPOBOJUTH BHUPTyaTbHBIC
nabopaTopHbIe paboThI);
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pa3iuyaTth OCHOBHBIC TMPU3HAKK M3YYEHHBIX (PU3NUECKUX MOJIEIICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEpJIO€ TEJO, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAs MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI  JCUCTBUS  M3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONHCAHUSA (B TOM YHCIE CIUJIOMETP,
JATYUKH TIOJIOKEHHUS], PACCTOSIHUS U YCKOPEHUSI, PAKETHI, 3X0JIOT, OUKH, MIEPUCKOII,
doToamnmapaT, BOJOKOHHASI OMTHKA, CIIEKTPOCKOII, TO3UMETpP, kKamepa Buibcona),
WCTIOJIB3Ysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SBICHHUHM © HEOOXOANMBIC
bu3nYecKkre 3aKOHOMEPHOCTH;

MCIIOJB30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHUUYECKUX
YCTPOUCTB, HM3MEPUTEIILHBIX TPUOOPOB U TEXHOJOTMYECKUX IPOIIECCOB MPHU
pelieHun y4eOHO-PAKTUYECKUX 3a/]a4;, ONTUYECKHUE CXEMBI i1 TOCTPOCHHUS
M300paXe€HU B TJIOCKOM 3epKaJie U COOMparoiei JTUH3E;

MPUBOJUTH MPUMEPHI TPAKTUUECKOTO UCIOJIb30BAHUS (PU3NYECKUX 3HAHUM B
MOBCEIHEBHON KU3HM JIsI oOecrnedeHus: Oe30MacHOCTH TIpu  OOpalleHuH ¢
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS U
COOJIIOICHUSI HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYIKAIOLIEN CPEE;

OCYILECTBJISITh TMOUCK HHPOpMAMU (U3UYECKOTO COJCPKaHUS B CETU
HNutepHer, caMocTosTeNbHO (GOPMYNIHUPYsT MOUCKOBBIM 3ampoc; HAXOAUTh MYTH
OMpeIeNICHUs] TOCTOBEPHOCTH MOMyYEeHHON MH(POpPMAIMM HA OCHOBE HMMEIOLIUXCS
3HaHUM U3 Kypca QU3UKU U JTOTIOJHUTEIHHBIX NCTOYHUKOB;

WCIIOJIB30BaTh TMPHU BBIMOJHEHUH YYE€OHBIX 3aJlaHUN Hay4YHO-TIOMYJISPHYIO
auTepaTypy (puU3MUecKoro cojep)kaHus, CIPaBOUYHBIE MaTepHUAJIbl, PECYPChl CETH
WuTepHeT; BiaAeTh NpHeMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAaIMU U3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE IMHCbMEHHBIE W YCTHBIE COOOIICHUS, 00001Ias
UH(OPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIH30BATh M3YUYEHHBIM
MOHATUIHBIN anmapar Kypca (GU3uKH, COMMPOBOXK/IATh BRICTYIIJICHUE MPE3CHTAINEH
COOCTBEHHOT'O COOOIIEHUS, yUUTHIBAsSI 0COOEHHOCTH ayTUTOPUN CBEPCTHUKOB;

MIPY BBITIOTHEHUN HMCCICIOBAaHUN (PU3MUECKUX IMPOIECCOB CaMOCTOSITEIIHEHO
IJIAHUPOBATh COBMECTHYIO JIESTEIBHOCTh B TPYyNIE, CIEAUTH 3a BHIIIOJIHEHUEM
njaHa JACHUCTBUM M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHUBATH COOCTBEHHBIN
BKJIaJg B  JCATENbHOCTb  TPYNIbl;  BHICTPauBaTh KOMMYHHUKAaTUBHOE
B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 4)
TemaTu4ecknii 610k, | OCHOBHOe coaepiKaHHe OcHOBHBbIE BH/IbI JAeSITEJILHOCTH YUAIUXCsi(HA YPOBHE YUeOHbBIX L[ei/icnam"l)1
TemMa
Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKpY:Kawomero mupa (6 1)
duzuka — Hayka o [Ddusmka — Hayka o |BbeigBiaeHHE pa3auunii MEXTy GU3UYECKUMU U XUMHUYECKUMH rpeBparieHussMu (MC —xumust).
npuponae pUpoJIeE. SABnenus |Pacno3HaBanue u Kiaccupukaus (GU3MIECKUX SIBJICHUN: MEXaHUIECKUX, TETUIOBBIX,
(2 9) npupoabl.  DuU3MYECKHE [PICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
SIBJICHUS: Habmonenue u onucanne (GU3NYeCcKuX SBICHUN
MEXaHUYECKHUE,
TEIJIOBBIE,
DIICKTPUYCCKHE,
MarHUuTHBIE, CBETOBBIE,
3BYKOBBIE
duznueckune dusnueckue BeIUUuHbL.  |ONpeesieHne eHbl IeJIeHUs MIKalbl U3MEPUTEIbLHOTO TTprudopa. 3mepeHune TuHEHHBIXpa3MepOB
BeJIMYMHBI 3mepenneu3nyeckux  (Tell U MPOMEKYTKOB BPEMEHU C YUETOM MOTPEUTHOCTEH.
(2 4) BenuunH. (M3MepeHne o0bEéMa KUIKOCTH U TBEPIOTO Tea.
dusnyeckue mpuOOpHI. W3mepenne  Temmeparypbl TOpU TOMOIIM  JKUAKOCTHOTO  TEPMOMETpa H  JaTuydKa
[TorpemHocTs TEMIIEPATyPHI.
N3MEPCHHM. BrinonHeHue TBOPYECKHX 3aJaHUM IO MOUCKY CIIOCOOOB HM3MEPEHHUS HEKOTOPBIX (PU3NUECKUX
MexayHapoaHas XapaKTePUCTHK, HAIIPUMEDP Pa3MEPOB MAITbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),yIaIEHHBIX OOBEKTOB,
CHUCTEMa SAMHUI] OOJIBIITUX PACCTOSHUN, MaJIBIX TPOMEKYTKOB BpeMeHH. OOCyXACHHUE MpeIaraéMbIX Clioco00B

1

[Ipu paspaborke pabouell mporpaMMmbl B TEMAaTUYECKOM IUIAHUPOBAHMM JIOJDKHBI OBITh YUTE€HBl BO3MOKHOCTH HCIIOJIb30BaHUS AIIEKTPOHHBIX
(unpoBbIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMUXCSA YIEOHOMETOJMUECKUMH MaTepranaMu (MyJIbTUMEAUHHBIE TPOrPaMMBI, JJIEKTPOHHBIE YUEOHUKH
U 3aJJaYHUKH, JJIEKTPOHHbIE OMOIMOTEKH, BUPTyajbHbIE J1a0OpaTOpUU, UTPOBBIE MPOrpaMMbl, KOJUIEKIMH LU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB),
peanu3yomux auaaktuaeckue Bo3moxaoctu UKT, cogeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa3oBaHUU.
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EcrecTBeHHO-

Kak ¢usuka u ngpyrue

BBII[BI/I}KCHI/IG THUIIOTE3, O6’b$[CH$IIOH_[I/IX IIPOCTEIC ABJICHUA, HAIIPUMEDP:

HAYYHbIN MEeTO/ [€CTECTBEHHbIE  HAayKH — MOYEMY OCTaHaBJIMBAETCA JBUXKYILEECS MO TOPU3OHTAIBHON IOBEPXHOCTH TEIIO;
MO3HAHUA M3Y4YaroT MPUPOIY. | — MOYEMY B JKAPKYIO OOy B CBETIION OJI€K/IE MPOXJIIAHEN, YeM B TEMHOM.
(2 9) EcTecTBeHHO-Hay4HbIN [IpennoxxeHue crnoco0oB MPOBEPKU TUIIOTES.
METO/T no3Hanus: ([IpoBeneHue uccieoBaHMs 10 MPOBEPKE KAKOH-JINOO FMIOTE3bl, HAlPUMEpP: AATbHOCTHIIONETA
HaOJTI0ICHUE, TOCTAHOB Ka [IIapUKa, MYIEHHOTO TOPU30HTAIBHO, TEM 00JIbllIe, YeM OO0JIbIIe BBICOTA ITyCKa.
Hay4HOI'OBOIIPOCa, [locTpoenue npoctedux mMojeneid pU3n4eckux sIBICHUHN (B BHJIE PUCYHKOB WM CXEM),
BBIJIBUKCHUECTUITOTE3, HAIPUMED MaJEHUE MPEeIMETa; MPSIMOIMHENHOE paclIpOCTPAHEHHE CBETA
AKCIEPUMEHTIIO
IIPOBEPKE THUIIOTE3,
00BsICHEHHE
Ha0J1101aeMOT0 SIBJICHHUS.
Ornucanue
(buU3MYECKUX SBICHUHN C
[TOMOILBIO MOJIETIEN
Paznen 2. IlepBonavanbHble CBe/leHHsI 0 CTPOEHUM BelecTBa (5 4)
Ctpoenne ATOMBI U MOJEKyJbl, uxHaOmto1eHne 1 HHTePIpEeTaIs ONbITOB, CBUAETENHCTBYIOMIMX 00 aTOMHOMOJEKYJISPHOMCTPOCHUN
BellecTBa pa3 MEpBL. OnbIThIBEIIECTBA: ONBITHI C PACTBOPEHHUEM PA3IMUHBIX BEUIECTB B BOJIE.
(14) JIOKa3bIBAIOIIINE OrneHka pa3MepoB aTOMOB U MOJIEKYJI C UCTIOJIb30BaHUEM (QoTorpaduil, MoTydeHHBIX HAATOMHOM
TTMCKPETHOE cTpoeHnecmiioBoM Mukpockone (ACM). OnpeneneHue pa3sMepoB MaJIbIX Tell
BELIECTBA
/[BHaKeHnE JIBr>xKeHue gactun, |HaOmroneHue u oObsicHEHHE OpOYHOBCKOTO JIBMKEHUS U siBiieHus qud¢ys3uu. [Iposenenue u
U B3aMMOJeiicTBHe  (BEILECTBA. CBs3b [00BSACHEHHUE OIBITOB 10 HAOJIIOJICHUIO TEIUIOBOT'O PACITUPEHHSI Ta30B.
YacTHIl BelllecTBa CKOPOCTH asuxenus ([IpoBeneHre u OOBSICHEHHE OINBITOB MO OOHAPYXKEHUIO CHJI MOJIEKYJIIPHOTO MPUTSKEHUS U
(2 9) YACTHI] C |OTTaJKUBaHUS
TeMIIEPaTypPOU.
bpoyHOBCKOE IBUKEHUE.
Jludpdysus.
B3anMozneincTteue  yacTull
BEIECTBA: MPUTHKEHUE U

OTTAJIKUBAHUC
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ArperaTHbie
COCTOSIHUA
BelleCTBa
29

ArperaTHble COCTOSIHUS]
BEILIECTBA: CTPOCHHE ra3o0B,
YKUJIKOCTEN UTBEPIBIX
(KpHCTaIIMYECKUX) Tell.
B3anMocBs3b MEXKTY
CBOMCTBaMH BEILECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX u nX
ATOMHOMOJIEKYJISIPHBIM
CTPOEHHUEM.
OcobenHoCcTH
arperaTHbIX
BOJBI

COCTOSTHUU

Ornucanue (C UCTOMB30BAHUEM TIPOCTHIX MOJIETICH) OCHOBHBIX Pa3IU4Hil B CTPOSHUHU Ta30B,
PKAJIKOCTEN U TBEPIBIX TEIL.

OOBsICHEHHE MAJIOW CKUMAEMOCTH KHUIAKOCTEH M TBEPIBIX TeEJI, OOJBIION C)KUMAEMOCTUTA30B.
OObscHeHne coxpaHeHus (HOpMbI TBEPABIX T U TEKYYECTH KUAKOCTH.

[IpoBesieHUE OMBITOB, JTOKA3BIBAIOIINX, YTO B TBEPJAOM COCTOSHHHM BOJbI YACTHUIIBIHAXOJSATCS B
CpeIHEM Jajblie APYT OT Apyra(IJIOTHOCTh MEHBIIE), YEM B KUIKOM.

Y CcTaHOBIIEHNE B3aMMOCBSI3U MEXAY OCOOCHHOCTSIMU arperaTHBIX COCTOSIHHM BOJIBI U
CyIlleCTBOBaHHUEM BOAHBIX opraHu3mMoB(MC — Ouonorus, reorpadus)

Pasnen 3. /[Bu:kenne u B3auMmojaeiicteue tea (21 4)

MexaHu4eckKoe
MBUKEHHE
(34

MexaHH4ecKoe
NBH)KEHUE. PaBHOMEpPHOE U
HEPABHOMEPHOE
neuxeHne. CKopocTb.
CpenHsisi CKOpOCTh NIPU HE
paBHOMEPHOM

nBI>KeHUU. Pacd€r myTu U
BpeMeHI/I ABUXXCHUA

VccnenoBanue paBHOMEPHOTO JBUKEHMSI U ONPEAEICHUE €roPU3HAKOB.

HaGnroienne HepaBHOMEPHOTO ABIDKEHHS M ONPEACICHUE €r0 OTIMYUNA OT paBHOMEPHOTO
TIBYDKEHUSL.

Pemenue 3aau Ha ONpe/eNIEHUE MyTH, CKOPOCTH M BPEMEHU PAaBHOMEPHOI'O ABM)KEHUS. AHAIN3
rpaMKOB 3aBUCHUMOCTH IIyTH U CKOPOCTH OT BPEMEHH

Nuepuus, Mmacca,
MJIOTHOCTh
(44)

RENEEIE WHEPIUH.
3aKoH WHEPLUUHU.
B3anMoaelicTBUE Ten Kak
npuyYrHa
H3MEHCHUS CKOPOCTH
TIBYKCHMS TE.
Macca KaK
WHEPTHOCTU
[I10THOCTE BCIIIECTBA.

CBs3b IJIOTHOCTH c

Mmepa
TEia.

OObsicHEeHHE M TIPOTHO3MPOBAaHUE SIBJICHWH, OOYCIOBIEHHBIX HHEPIMEH, HAmpuMep: dYTO
[IPOMCXOIUT NPU TOPMOKEHUM WM PE3KOM MaHEBpe aBTOMOOWIIA, IOYEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATUTh JIBUKEHHUE Ha BEJIOCUIIEIC WJIM CAMOKATE U T. [I.

[IpoBeneHne M aHaIM3 ONBITOB, JEMOHCTPUPYIOLIMX M3MEHEHHE CKOPOCTH JIBMKEHUS Teja B
pe3yabpTaTe ACUCTBUS HA HETO JPYTUX Tell.

Perienue 3a1ad Ha oIpeesIeHue Macchl Tea, ero 00béMa UIUIOTHOCTH.

[IpoBefieHUE U aHAJIM3 ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTh W3MEHEHHUS CKOPOCTHU Tejld OT
€ro Macchl NpU B3aUMOACHUCTBUM Tel. M3mepeHue Macchl Tena pasIMYHBIMM CHOCOOAMH.
OmnpeneneHre MIOTHOCTH TeNa B Pe3yJIbTaTe U3MEPEHUS €r0 MacChl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B  eIUHUIIE 00BéMa

BEIIECTBA
Cuja. Buabl cui Cuna Kkak [M3yueHue  B3aWMMOJCHUCTBHS  KaK MNPUYMHBI H3MEHEHHUS  CKOPOCTH Teida WM  €ro
(14 4) XapaKTEepHUCTHKA nmedopmaruu.
B3aUMOJICUCTBUS ten. |OnucaHue peasibHbIX CHUTYyalluid B3avMMOJACHCTBHS TEJ C MOMOIIBIO MOJAENIEH, B KOTOPBIX
Cuina YIPYTOCTH Y [BBOJUTCS TIOHATHE W U300pakeHwe cuibl. M3ydenue cunbl ynpyroctu. MccienoBanmue

3akoH ['yka. 3mepenue
CUJIBI C IIOMOIIIBIO
nuHaMomeTpa. SIBieHue

TATOTCHUS u cuna
TsokecTd. Cuia TSHKeCTH
Ha Jpyrux IIJIaHeTax.
Bec Tea.
HeBecoMoCTb.

CroxeHue CHII,
HaIpaBJIeHHBIX 1o
OJTHOU MPSIMOH.
PaBHOAEHCTBYIOIIAs

CHII. Cuna  TpeHwusl.

TpeHre CKONbXEHUS U
TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

3aBHCHMOCTH CHJIBI YIIPYTOCTH OT yJJTMHCHHS PE3MHOBOTO NITHYPa WIH MPY>KUHBI
(c mocTpoeHuem rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYallUd, B KOTOPBIX MPOSIBISICTCS JACUCTBHUE CHIIBI YIIPYTOCTH
(ympyrocTh Ms9a, KpOCCOBOK, BETOK ACpPEBa U . ).

AHaJIN3 CUTyallui, CBSI3aHHBIX C sBIEHHEM TsAroTeHus. OObscHEHUE OpOUTAIBHOTO
NBIDKCHUS TUTAHET C HWCIOJIb30BAHWEM SBJICHUS TATOTEHHS W 3akoHa uHepmuun (MC —
actpoHoMus). M3mepenue Beca Tena ¢ TOMOIIbIO auHamomerpa. OOOCHOBaHHE STOTO
crioco0a M3MEepEeHuUs.

AHaIIM3 ¥ MOJICITMPOBAHHUE SIBJICHHS HEBECOMOCTH. DKCIIEPUMEHTAJIBHOE IOJIyYCHHUE
MpaBUJia CIOXKEHHs CHUJI, HAMPABICHHBIX BAOIb OMHON mpsMoil. OmpeneieHre BETUYHHBI
PaBHOJICUCTBYIOIIECH CHII.

M3yueHne CuiIbl TPSHHSI CKOJIBKEHUS U CHIIBI TPSHHUS TTOKOSI.
VccnemoBaHue  3aBHCHMOCTH  CHJIBI  TPEHHS OT Beca
[MOBEPXHOCTEH.

AHaJN3 MIPAKTUYECKUX CUTYallUid, B KOTOPBIX MPOSBISETCS JCUCTBHE CWJIBI TPEHUS,
HCITOJIB3YIOTCS CITIOCOOBI €€ YMEHBIIICHUS WK YBEIUYCHHS (KaTaHWe Ha JIbDKaX, KOHbKAX,
TOPMO>KEHHE aBTOMOOWIIS, UCTIONB30BAaHUE TOIIUITHAKOB, TUIABAHUE BOJHBIX KUBOTHBIX

u ap.) (MC — 6uomnorus).

Pemenre 3ama4 ¢ ucmosb3oBaHueM (HOpMyJl I pacuéra CHIIBI TSDKECTH, CHUIIbI YIIPYTOCTH,
CHJIBI TPCHUS

T€la W CBOWCTB  TPYIIMXCS
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Pasnen 4. /laBjieHue TBEPABIX TeJ, sKMAKOCTel U ra3oB (21 u)

JlaBsieHue. [laBneHue. CnocoObl  [AHaMU3 U OOBSICHEHHE OIBITOB M MPAKTHUECKUX CUTYAllHid, B KOTOPBIX MPOSBISETCS
[lepenaua YMEHBIICHHUS W |CWJIa JaBJICHUSI.
TaBJIeHUS yBenudyeHUs:  AaBieHUsA. |OOOCHOBaHWE CIIOCOOOB YMEHBIICHHS W YBEIWYEHUs AaBjicHUsS. V3ydeHHe 3aBHCHUMOCTH
TBEépABIMM  TeJiaMu, |[laBieHue rasa. |[IaBJeHHS Ta3a oT 00béMa U Temmepatyphl. M3ydyeHune ocoOeHHOCTeW mepenadd NaBICHUS
PKMIKOCTSIMH U (3aBHCHMOCTHh  JIaBJIeHWs [TBEPIBIMH  TeJaMH, JKUAKOCTAMH W TazamMu. (OOOCHOBaHHME  PE3YJIbTaTOB  OIMBITOB
razamu raza or o00béMa U |[0COOCHHOCTSIMHM CTPOCHUS BEIIECTBA B TBEPAOM, KHUIKOM
(3 9) temriepaTypsl. [lepegaya (M ra3000pa3HOM COCTOSIHHSIX.
JTaBJICHUS TBEPABIMH | DKCIIEPUMEHTAIILHOE JOKa3aTeIbCTBO 3akoHa Ilackans. Pemenwe 3amad Ha pacdér
TeJIaMH, KUAKOCTIMUA M |[TaBJIEHUS TBEPIOTO Tela
razamu. 3akoH [lackas.
[THeBMaTHUeCcKue
MaITuHbI
JlaBiieHue 3aBHUCHMOCTh MccnenoBanue 3aBUCHMOCTH JIABJICHUS JKMJIKOCTH OT TIyOWHBI OTPY)KCHHUS U TJIOTHOCTH
PKHIKOCTH NABIICHUS KUIKOCTH YKUIKOCTH.
(Su) oT TJTYyOUHBI HaGnroneHne u 0ObsICHEHHE THAPOCTATHYECKOTO MapajoKkcaHa OCHOBE 3akoHa [lackais.
MOTPY>KCHHS.
[ 'unpocraTnueckuit
napajiokc.
CooOmaromuecs M3yueHne cooOmaronumxcs COCyI0B.
COCY/IBI. Pemenue 3anad Ha pacu€T maBieHUs XUIKOCTH. OOBSCHEHWE NPHUHIUIA JCHCTBUS
['uapaBnuueckue TUAPABIMYECKOTO TIpecca.
MEXaHU3MBbI AHaM3 ¥ 00BSICHEHUE TIPAKTHYECKUX CUTYAIIHH, JEMOHCTPUPYIOIINUX TPOSBICHUE JaBICHUS
KUIKOCTH | 3akoHa [lackansi, HampuMep MPOIECCOB B OpraHU3ME MPHU TITyOOKOBOJIHOM
HbIpstHIN (MC — Ouosorus)
ATMOchepHOoe ATMmochepa 3emm  HM [DKCIIEpPUMEHTAIbHOE OOHApYy)KeHHWE aTMOC(HEpPHOro MaBieHUs. AHaMM3 W OOBICHECHHE
aBJIeHUE aTMochepHoe OTIBITOB U IPAKTHUECKUX CUTYAIIHH, CBA3aHHBIX C IEHCTBUEM aTMOC(EPHOTO JaBICHHUS.
(6 9) TTaBJICHHE. [Ipuuuner  |OOBsICHEHHE CylIecTBOBaHUS aTtMochepbl Ha 3emiie W HEKOTOPHIX IUTaHeTaxX WiIh €€
CYyIIIECTBOBaHUS OTCYTCTBHS Ha Apyrux miaHeTax u Jlyne(MC — reorpadus, acTpOHOMUS).
BO3AyIIHOM  oOonouku |OOBsSCHEHWE M3MEHEHHS IIJIOTHOCTH aTMOC(Epbl ¢ BBHICOTONWH 3aBHCHMOCTH aTMOC(EPHOTO
3emutu. OneIT |1aBJIEHUS OT BHICOTHI.
Toppuueniu. Pemenne  3amau  Ha  pacu€ér  atMocepHOro - maBieHms. V3ydeHwme — yCTpoMcTBa
W3mepenue OapomeTpaaHepoua
aTMOC(EPHOTO
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TaBJICHUS.

3aBUCUMOCTh
aTMOC(EpPHOTO  JIaBJICHUS
OT BBICOTBI

HaJI YPOBHEM MODsI.

[Tpubopbl Anst U3MEpEeHUs
aTMOC(HEpPHOTO TaBJICHHS

JlelicTBUEe KHAKOCTH
U rasa Ha
MOrpy:kéHHOE B HHUX
TeJ10
(7 w)

JlelicTBUE KUJIKOCTH U Ta3a
Ha TOrpPY>KEHHOE B HHX
TeJo.
BoiTankuBatromas
(apxmmMenoBa) cuiia. 3aKOH
Apxumena.
[InaBanue TelL

BO3IIyXOl'IJ'IaBaHI/Ie

DKCIIEPUMEHTATHFHOE OOHAPYKEHNE JEHCTBUS KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHue BBHITATKUBAIOUICH CHIIbI, JEHCTBYIOUIEH Ha TeJIO0, MOTPYKEHHOE B IKUAKOCTb.
[IpoBeneHue M 0OCYKIEHUE OMBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh BBITAJIKHWBAIOIICH CHIIBI,
NeicTByIONIEH Ha TENo B JKUIKOCTH, OT 00bE€Ma MOTrpyKEHHON B >KMIKOCTh YacTH Tella U OT
TIOTHOCTH JKUIKOCTH.

VccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOH B )KUIKOCTh YACTH TeTa.
Pemienue 3a1a4 Ha TPUMEHEHHE 3aKOHA APXHMMEIA U yCIIOBUS IIJIaBaHUS TETT.
KoHnctpyupoBanue apeoMerpa WIM  KOHCTPYMPOBaHUE  JIOJKH U
rPy30I10ABbEMHOCTH

ompezaeneHue  eé

Pasnen 5. Pa6ora n momHoCTh. JHeprus (12 4)

Pabora u MmomHOCTh | MexaHuueckas paboTa. [DKCIepUMEHTAIBLHOE ONPEACIICHNEe MEXaHUYECKONH pabOThl CHIIBI TSDKECTH NMPHU MaJACHUM Tella 1
(3 v) MomuiHocTtb CUJIbl TPEHUS [IPU PABHOMEPHOM MEPEMENICHUH TeJla [0 TOPU30HTATBHOM MOBEPXHOCTH.
Pacu€T MOIIHOCTH, pa3BHBAaeMOW NpU MOABEME IO JecTHUIE. Pemenue 3amad Ha pacyér
MEXaHHUYECKON pabOThl U MOIIHOCTH
IIpocTbie Mexanu3msl ([IpocTbie MexaHu3Mbl: |OnpeieIeHue BBIMTPHIIIA B CHJIE MPOCTHIX MEXAHU3MOB HaIlpUMEpE pblyara, MOJBUKHOIOU
(5 u) peruar, OJIOK, HAaKJIOHHAs [HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
MIJIOCKOCTb. [IpaBuno [UccnenoBanue  ycinoBus  paBHOBecHs — pbiuara. OOHapyXeHHe  CBOMCTB — MPOCTBIX
paBHOBECHS phlyara. [MexaHu3MOB B Pa3IUYHBIX HHCTPYMEHTAX U MIPUCTIOCOOICHUSX, UCIIOJIb3yEMBIX B OBITY
[Ipumenenue MpaBWiIa [ TEXHHUKE, a TaKke B kKUBBIX opraHum3dMax (MC — Ouomnorus). JKcepuMEHTAILHOE
paBHOBECHsSI  pblyara K |10Ka3aTEIhCTBO PABEHCTBA PAOOT MpH MPUMEHEHUH MPOCTHIX MEXAHU3MOB.
OIIOKY. «3onotoe |Onpenenenue KII/ HakIOHHOM MITOCKOCTH.
MIpaBUJIO»  MeXaHuKH. (PemreHue 3a1a4 Ha MPUMEHEHUE MpPaBWIa paBHOBECHUS pbryara nHa pacuér KII
KILJ MIPOCTHIX
MexaHu3MoB. [IpocTeie
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MEXaHU3MBbl B OBITY U
TexHUKe. Peryaru B Tene
4EJI0BEKA

Mexanudeckas
SHeprus (4 1)

Kunetnueckas u
[MOTEHIMAIbHAsl SHEPTUS.
[IpeBpatieHueoJHOTO

BHJIA
MEXaHUYECKOW HHEPruu B
JIPYTOM. 3akoH
COXpaHEHHUS u
W3MEHEHUsI DSHEPruu B
MEXaHUKE

DKCIIEPUMEHTAIBHOE OIPEACIICHHE MU3MEHEHHS KUHETUYECKON M MOTEHIMAIBHON 3HEPruUTeNa
[PU €r0 CKaTbIBAHUU 110 HAKIIOHHOW INIOCKOCTH.

@opMyIMpPOBaHHE HA OCHOBE MCCIIEIOBAHUS 3aKOHA COXPAHEHUS MEXAaHWYECKOW SHEPIUH.
OO0CyXaeHHe TPaHUIl TPUMEHUMOCTH 3aKOHA COXPAaHEHUS YHEPTHH.

Pemenne 3a1a4d ¢ UCNOJIB30BAHUEM 3aKOHA COXPAHEHUS SHEPTUH

Pe3epBHoe Bpems (3 4)
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8 ki1acc (68 v)

TemaTnueckuii 0J10K,

OcHoBHOe cofepkaHue

OcHoBHBIE BH/BI AeATEIbHOCTH Y4alIUXCsl (HA YPOBHE YUeOHBIX /1eiicTBHI)

(7 1)

CTPOCHHUSI BEIIECTBA.
Macca u pa3Mepbl aTOMOB

U MOJIEKYII. OMBITHI,
MTOITBEPIKIAIOIIIHIE
OCHOBHBIC

MOJI0KCHUS

MOJICKYJIIPHO
KHHETHYECKON TCOPHH.
Mopenu TBEPAOTO,
PKHJIKOTO U ra3000pa3Horo
COCTOSTHHI BEIIIECTBA.
Kpucrannuueckue u
aMopQHBIC TBEPABIE TENA.
OO0BsicCHEHHE CBOICTB
Ta30B, JKHIKOCTEH u
TBEPABIX TEJI HA OCHOBE
[10JIOKECHU T
MOJICKYJIIPHO
KHHETHISCKOMN
CMaduBaHue
KaIWLISPHBIC SIBIICHHS.
TemnoBoe paclMpeHHue Hu
C)KaTue

TEOPUH.
"

TeMBbI
Paznen 6. TeruioBble siBiaeHus (28 1)

CtpoeHue (OCHOBHBIE TIOJIOKCHHS HaOmronenne u mHTEpHpeTanus OMbITOB, CBUIACTEIHCTBYIONIUX 00 aTOMHOMOJEKYIISIPHOM

U CBOIiCTBa MOJICKYJISIPHO CTPOEHHH BEIIECTBA: OMBITHl C PACTBOPEHHUEM PA3JIMYHBIX BEIIECTB B BOJE.

BeEIleCTBA KHHETUICCKOU TCOPUHU Perrenue 3aJa4 110 OHCHHUMBAHHUIO KOJIHMYCCTBA aTOMOB HJIM MOJICKYJI B CAMHHIIC 06I>éMa

BEIIECTBA.

AHanM3 TeKCTa JAPEBHHUX aTOMUCTOB (Hampumep, (parmenta modmel Jlykpenus «O
MpUpPOJIe Belei») ¢ U3JI0KEHNEM 000CHOBaHUN aTOMHOM THITOTE3bI (CMBICIIOBOE UYTEHUE).
OrneHKa YOS AUTEIIBHOCTH 3THX 000CHOBaHUH.

OOBsicCHEHHE OPOYHOBCKOTO JIBIDKCHHSI, IBJICHUS UMD DY3UU B pa3Inunuii MEXTy HUIMU Ha
OCHOBE TOJIOKEHH MOJIEKYJIPHOKHHETUUECKON TEOPUH CTPOCHHUS BEILECTBA.

OOBSCHCHNE OCHOBHBIX Pa3IMYMii B CTPOSHHHM Ta30B, XHUJIKOCTCH M TBEPIBIX TEN C
HCTOJIb30BAHUEM TMOJIOKEHUM MOJEKYJSIPHOKMHETUUECKON TEOPUU CTPOCHMS BEIIECTBA.
[IpoBeeHUE OMBITOB IO BBIPAIIMBAHUIO KPHUCTAIOB MTOBAPEHHOM COJIM WJIK caxapa.
[IpoBeneHne W OOBSICHEHWE OMBITOB, JACMOHCTPUPYIONINX KANMWUISPHBIE SBICHUS W
SIBJIEHUE CMA4YMBaHMUS.

OOBSICHECHUE POJIM KAMIIISPHBIX SBJACHUHN JIJIs TOCTYIUICHHUS BOJBI B OPTaHNU3M PacTCHUI

(MC — 6uonorus).

HaOmronenue, 1npoBeleHHE W OOBSICHCHHE
PACIINPEHHS Ta30B, KUIAKOCTEH W TBEPIBIX TEIL.
OOBsiICHEHHE COXpaHEHHUsS O00bEéMa TBEPIBIX TeEN, TEKYYECTH JKUIKOCTH (B TOM YHCIIC,
[Pa3HUIIBI B TEKYUYECTH JIJIS PA3HBIXKUIKOCTEH ), TaBICHUS rasa.

[IpoBeneHUE OMBITOB, AEMOHCTPUPYIOIIMX 3aBUCHMOCTh JaBJICHUS BO3JIyXa OT €ro o0bhéma
1 HarpeBaHUs WU OXJAXKICHHS, M MX OOBSICHCHHE HAa OCHOBE aTOMHOMOJICKYJISIPHOIO
yueHMs. AHalln3 MPaKTUYECKUX CHUTYaIuid, CBSI3aHHBIX CO CBONCTBAaMH ra3oB, >KHIKOCTEH
1 TBEPJIBIX TET

OIIBITOB Io Ha6J'IIOIIeHI/IIO TCIIJIOBOI'O
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TensioBble nmpoueccol
(21 4)

Temnepartypa. Cas3b
TeMIIepaTypbl co
CKOPOCTBIO  TETIOBOTO
TIBUYKCHUSI YACTHIL.
BHyTpeHHss JHEprus.
Crioco0Obl U3MEHEHUS
BHYTPEHHEHN SHEPIuu:
Teryionepenaya u
COBEpLICHHE paboTBhL.
Bu et TeIJIonepe1ayu:
TETIOTIPOBOHOCTb,
KOHBEKLIUS, U3JTyYCHHE.
KonnuecTBO TEMIOTHI.

Y nenpHast
TEIIIOEMKOCTh
BEILIECTBA.
TennooOmen u
TEIJIOBOE paBHOBECHE.
YpaBHEHUE
TEIJIOBOTO OasiaHca.
[L1aBnenue u
OTBEpP/ICBaHUE
KPUCTAJUTHYECKUX
BEILECTB. VY nenvHas
TeIIoTa TUTaBJICHHUSL.
[TapooOpazoBanue
131 KOHJICHCAIUsl.
lcnapenue. Kunenwue.
VY nenbHas TeIoTa
MmapooOpa3zoBaHuUs.
3aBUCHMOCTD TEMIIEPATYyPhI
KUTICHUSI OTAaTMOC(EPHOTO

O06ocHOBaHME MPaBWJI U3MEPEHUS TEMIIEPATYPBI.

CpaBHEHHE pa3IMUYHBIX CIIOCOOOB M3MEPEHUs U ILIKaJ TeMIepaTyphl.

Habmnronenue u 00bsICHEHHE OTBITOB, IEMOHCTPUPYIOMINX U3MEHEHNE BHYTPEHHEW SHEPTHH Teja
B pe3yJibTaTe TeIIonepe1aun U padoThl BHEILIHUX CHJL.

HaGnronenue 1 00bICHEHHE ONBITOB, 00CYKACHNE MPAKTUIECKUX CUTYallui, IEMOHCTPUPYIOLIHX
pas3IMYHbIe BU/IbI TEIJIONEPEJau: TEMIONPOBOIHOCTh, KOHBEKLIUIO, U3IyYEeHHE.

lccnenoBaHue sSIBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM 1 ropstueii Boasl. Habmonenue
yCTaHOBJICHHSI TEIUIOBOI'O PABHOBECHS MEXy ropsiueil ¥ X00AHOM Booil. Onpenenenne
(M3MepeHune) KOJIMYECTBA TEIUIOThI, TOTY4YeHHOTO BOJOW TP TEIII000MEHE CHArpeThiM
METAJUINYECKUM LIUIHUHIPOM.

Ornpenenenue (M3MepeHne) yaeabHON TeTNIOEMKOCTH BelecTBa. Permenue 3amad, CBA3aHHBIXC
BBIUMCIIEHUEM KOJIMYECTBA TEIUIOTHI U TEMJIOEMKOCTH NPHU TETJI000MEHE.

AHQJIN3 CUTyaluid MPaKTHYECKOTO HMCIIOJIIb30BAaHMs TETUIOBBIX CBOWCTB BEIIECTB M MAaTEPHAJIOB,
HallpuMep B IENIAX OHEProcOEpeKeHUs: TEIUIOM3O0JIALUs, SHeprocOeperaronme Kpblii,
TEPMOAKKYMYJISTOPHI U T. JI.

HaOnronenue sBneHW ucmapeHus W KoHAeHcanuu. lccnenoBaHue mpolecca HCHapeHUs
pa3NMuYHBIX OKUAKocTed. OOBsSCHEHWE SBJICHUI WCHapeHWss W KOHJCHCAIMM Ha OCHOBE
AQTOMHOMOJIEKYJIIPHOTO YUEHHUS.

HaOnronenne u OOBSICHEHHE TMpollecca KHUIIEHHsS, B TOM YHCIIE 3aBUCUMOCTH TeMIIepaTypbl
KUTICHUSI OT J1aBJICHUS.

Onpenenenue (M3MEpEeHUE) OTHOCUTEIBHOW BIIaXXHOCTH Bo3ayxa. Halmronenue mpouecca
[UIaBJICHUS KPUCTAIJIMUECKOro BEIIeCTBa, HAaIpUMED JIbJIa.

CpaBHEHHE TIPOILIECCOB IUIABJICHHUS KPUCTAJUIMYECKHX TEN M Pa3MATYEHHs] NPH HarpeBaHUH
aMOp(HBIX Tell.

Onpenenenue (M3MEpEHUE) YAEIbHOW TEIUIOTH IUJIABJICHMS JIbJA.
TUIaBJICHUS U KPUCTAIIM3AIMM HA OCHOBE aTOMHOMOJIEKYJISIPHOTO YUEHHS.
Perrenue 3ama4, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIO ThI B IMPOIECCaX
TEeIUIoNepe1aul Ipy IUIABICHUU U KPUCTAITU3AIMH, HCTIAPEHNH U KOHJICHCALIUH.

AHaJIN3 CUTYalMH PAKTUYECKOr0 MPUMEHEHUS SIBICHUH MIaBJIeHUs U KPUCTAITU3ALIH,
HarpuMep, NOJyUYSHHUE CBEPXUYMCTHIX MaTEPHUAIOB, COJIEBas TPEKa | Jp.

AHasn3 paboThl U 0OBACHEHHE NPUHIIMINA ASHCTBUS TEIUIOBOIO JBUTATEIS.

BbrunciieHue KOJM4eCTBa TEIUIOTHI, BBIACISIONIETOCS MPH CTOPAHUH PA3IUYHBIX BHIOBTOIUIMBA,
u KIIJI nurarens.

OOBbsICHEHUE SIBJICHUN
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TaBIICHUS. BnaxunocTtn
BO3IyXa.

OHeprus TOILIMBA.
Y nenpHas TEIUIoTa
CropaHus.

[ IpuHITUTIBI paboThI
TEIIOBBIX  JIBUTATEJCH.
KIIJT, TEIJIOBOTO
TIBUTATCIIS.

TemmoBele OBUTATEIN
3aluTa OKpYyKaromiei
CpEIbL.

n

3aKOH  COXpaHEHHS u
[IPEBPAIICHUS YHEPTUU B
MEXaHUYECKUX u
TEILIOBBIX IIpOLIECCax

OOCyXIeHHEe OSKOJOTHYECKHUX TIOCICACTBUM  MCIIONB30BAaHUS  JIBHUTaTelICH
CrOpaHus, TEIIOBBIX U TUapo3JieKTpocTanmuil (MC — 3KOJIOTHS, XUMHS )

BHYTPEHHETO

Pa3znen 7. DuekTpuyeckne 1 MAarHuTHbIe siBJIeHUsA (37 4)

DJIeKTpPUYECKHUe
3apsiabl.
3apsiskeHHbIE TeJla
u
B3auMo/lelicTBIE
(7 w)

HX

Onektpusarus ten. [[Ba
pona AJIEKTPUUECKUX
3apsJIOB.
B3anmoelicTBue
3apsKEHHBIX Tell. 3aKOH
Kyiona.
DIEKTPUIECKOE TI0JIe.

[ [pyHIMT
CyNEepIO3UITNT
DICKTPUIECKUX

MOJICH. Hocurtenu
DICKTPUIECKUX
3apsJI0B.
DNeMeHTapHBII
DIICKTPUYCCKHUI

3apsil.

Ctpoenne aToMa.

WHIYKITUEH.

TCII.

DIICKTPUYECKUX 3apsIOB B BEIICCTBE.

Pacrmo3HaBannue U OOBSICHEHUE SBJICHHH DJICKTPU3AIMU B 110 BCCIHEBHOM YKM3HU.
HaOmronenue H  OOBsICHEHUE ONBITOB,  HMJIIIOCTPHUPYIOIIUX 3aKOH
PICKTPUYECKOTO 3apsa.

HalOnroeHre OnbITOB 110 MOJICITUPOBAHHMIO CHIIOBBIX JIMHHH 3JICKTPHYECKOTO IOJIS.
MccrenoBanue IeHCTBUS 3JIEKTPUUYSCKOTO IOJIS Ha MPOBOAHUKU U TUDICKTPUKH

HaOnronenne u mpoBEeACHUE OMBITOB TO DJICKTPU3AIMU TEJ MPU COMPUKOCHOBEHUH U
HaOmoienne u 0OBsICHEHHE B3aMMOJICHCTBUS OJHOMMEHHO M PA3HOMMEHHO 3apsHKCHHBIX

OOBsSICHEHHE TIPUHIINTIA ACHCTBHS dIeKTpockona. OObsICHEHUE SBICHUN SJICKTPHU3AINH
[PY COMPUKOCHOBEHUHU TEI W HMHAYKIHUEW C HCHOJBb30BAHHEM 3HAHUM O HOCHUTEISAX

COXPaHEHHUS
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[IpoBOTHUKYN u

TURJIEKTPUKH. 3akoH
COXpaHEHUs
PIIEKTPUUECKOTO
3apsa
IlocTostHHBINI DIEKTPUUSCKUMN ToK. [HaOmromeHne pa3IMYHBIX BUIOB JCHCTBHS DJCKTPHYECKOIO TOKAa M OOHAPYKECHHE ITHX
NJIEKTPUYECKUI TOK  [YCJIOBUS CYIIECTBOBAHHUS (BUOB JICHCTBHS B MOBCEIHEBHOM )KU3HM.
(20 ) PIEKTPUIECKOTO Toka. |(COOpKa M UCIBITAHHE JICKTPUUICCKOM IETTH TTOCTOSHHOIO TOKA.
cTouHUKH 3MepeHne CHTbl TOKa aMIIEPMETPOM.
[MOCTOSIHHOTO ToKa. [M3MepeHne HIeKTPUYECKOTO HAmNpsOKeHHs BoJdbTMeTpoM. [IpoBeneHue m oObsicHEHHE
JleticTBus OTBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTH JJICKTPUUYECKOTO COMPOTHUBJICHUS IPOBOIHUKA
PIEKTPUYECKOTO TOKa |OT €ro JJIMHBI, IO TONEPEYHOTO CEUCHUS U MaTeprala.
(TeroBoe, xuMmuyeckoe, [MccrmenoBaHWe ~— 3aBHCHUMOCTH — CHJIBI  TOKa, MIPOTEKAOMIETO  Yepe3 pe3ucTop, OT
MarHUTHOE). CONIPOTHBJICHUS PE3UCTOPA U HAMPSHKCHUS
DJICKTPUYECKUH  TOK B [Ha PE3UCTOPE.
PKUJIKOCTSIX M Ta3ax. [IpoBepka mpaBmIIa CIOKEHHS HAIPSHKCHUN TIPU TTOCIEA0BATEILHOM COCAMHEHUH IBYX
DJIeKTpUYecKas LeMb.  [PE3UCTOPOB.
Cuna Toka. |[IpoBepka mpaBuiia JUIsi CUJIBI TOKA MPHU MapajUieIbHOM COEIMHEHUH PE3UCTOPOB.
DJIEKTPUYECKOE AHaJIN3 CUTyallMi TOCJIEA0BAaTEILHOIO M MAapaJJICIbHOIO0 COCIMHEHUS IMPOBOJHUKOB B
HaIpsoKCHUE. TTOMAIITHUX AJICKTPUUECKUX CETSX.
ConpoTHUBIICHUE Pemenue 3amau ¢ mcmonb3oBaHWeM 3akoHa Oma u GopMmyll pacdéra IJIEKTPUUSCKOTO
MPOBOJHUKA. Y ICIbHOE CONPOTHUBJICHUS TIPU TOCJIECIOBATEILHOM U MapasieIbHOM COEIUHEHUH TTPOBOJIHUKOB.
COTNPOTHUBIICHUE Ompenenenne pabOThl IEKTPUUECKOTO TOKA, MPOTEKAIOIIEr0Yepe3 pe3ucTop.
BelecTBa. 3akoH Owma OnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO0 TOKA, BBIJIEIIEMOITHA PE3UCTOPE.
st yyactka  nenu.  [MccnmenoBaHue 3aBUCHMMOCTH CHJIBI TOKA Yepe3 JIAMITOYKY OT HAMPSHKEHUsS Ha HEW.
[locnenoBarenbHOE Onpenenenne KII/] narpeBaTens.
151 napauienasHoe |MccaenoBanue mpeoOpa3oBaHMs SHEPTUU MPU MOIBEME I'Py3adJICKTPOIBUTATEIICM.
COCTMHECHHE OOBsCHEHHE YCTPONCTBA W TIPUHIIMAIIA JCHUCTBHS JOMAITHUX 3JICKTPOHArPEBATEIbHBIX
[MPOBOTHUKOB. MpUuOOPOB.
PaGora w  MomHOCTh |OO0BSCHEHHE  TNPUYMH  KOPOTKOTO  3aMBIKaHMSl W TPUHIWMNA JCUCTBUS  IIABKUX
PIEKTPUYECKOTO TOKa. [[IPeIOXpaHUTEIEH.
3akon Jxoyns—Jlenna. [Permenue 3a1a4 €  UCIOJIb30BAHUEM 3akoHa  Jlxoyns—IJleHna. Hab6mronenue
DIIEKTPOIPOBOIKA Y [BOBHUKHOBEHUS JICKTPUUECKOTO TOKA B KHUIKOCTH
noTpedouTeTn
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PIIEKTPUYECKON YHEPTUNB
OBITY.
KopoTkoe 3aMblkaHne

MarHuTHbIe [TocTossHHBIE MarHuThl. [IccienoBaHWe MarHUTHOTO B3aUMOJIEHCTBHUSI TTOCTOSTHHBIX MAarHUTOB.
sIBJICHUSI B3anmopeiicTBue M3yuyeHne MarHUTHOTO  TOJS TIOCTOSHHBIX ~ MAarHUTOB TP HMX OOBEAUHEHUH U
(6 9) MMOCTOSIHHBIX MAarHHMTOB. [Pa3/ICIICHUU.
MarnuTtHoe noste. [[IpoBeieHrEe OMBITOB MO BU3YAJIU3ALUK TOJISI TOCTOSIHHBIX MATHUTOB.
MaruauTtHoe nojie 3emau u  [MI3yueHue SIBJICHUS HaMarHUYUBaHUS BEILIECTBA. Uccnenosanue JIEUCTBUS
€ro 3HaueHHE JJIs )KU3HU Ha PICKTPUYECKOr0 TOKAa Ha MAarHUTHYIO CTPEIIKY.
3emie. Ormrt [IpoBeieHNE OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH CTOKOM
Opcrena. MarauTHO€ [ MarHuTa OT CUJIbI U Ha MIPABJICHUS TOKA B KaTYIIKE.
rnoJie AJIEKTPUUYECKOrO |[AHAIM3  CUTyalMid  MPAKTHUYECKOrO  NPUMEHEHUS  JIEKTPOMAarHUTOB (B OBITOBBIX
TOKA. [TpuMeHeHrEe [TEXHUYECKUX YCTPOHCTBAX, IPOMBIIIJIEHHOCTH, MEULIMHE).
PJIEKTPOMArHUTOB pllI3yueHne neidcTBHsI MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM. M3yueHue neicTBUs
TEXHUKE. PJIEKTPOJIBUTATEIIS.
JletictBue marauutHoro noiusglismepenne  KIIJ  snexrtpoaBurarenbHOM ycTaHOBKHM.  Pacro3HaBaHwe W aHalu3
Ha MTPOBOJIHUK C TOKOM. Pa3IMYHBIX NMPUMEHEHHI JJICKTPOJBUTATENICH (TPAHCIIOPT, OBITOBBIC YCTPOKCTBA M AP.)
ONEKTPOABUTATEID
[MOCTOSTHHOTO TOKaA.
lcrionb30BaHue
PJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMUCTBAX U
Ha TPAHCIIOPTE
JuekTpoMarHuTHast  |ONBITHI ®apajges. [OnbIThl MO UCCIACTOBAHUIO SIBJICHUS 3JEKTPOMArHUTHON MHAYKIWU: UCCIECIOBAHUEU3MEHECHUI
HHIAYKUMS SIBrIeHME NIEKTPOMArHUTHOM [BHAYEHUS M HAMPABJICHHUS] MHIYKIIMOHHOTO TOKA
(4 9) vHayKuuu. [IpaBuno Jlenna.

DJIEKTPOTreHEPATOP.
CriocoObI TTOTydeHUS
DIIEKTPUYECKON SHEPIUU.
DJIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX

HCTOYHHKAX OHCPIruu

Pe3epBHoe Bpems (3 4)
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9 kjacc (68 4)

Tena Ipu HEPaBHOMEPHOM
NIBIDKCHUH.

Y cKOpeHHue.
PaBHOYCKOpEHHOE
MPSIMOJIMHEHHOE
NIBUYKEHUE.
MajieHue.
OnbiThl ["anunes.
PaBHOMEpHOE NBHKEHUE
o okpy>xHOCTH. [Tepuon
1 4acTOTa OOpaIlCHHUS.

CBobOojaHOE

JInHeiHas U yrjioBas
CKOPOCTH.
LleHTpOCTpEMUTEIBLHOE
YCKOpEHUe

TemaTnueckuii 0710k, | OCHOBHOe cofep:KaHHe OcHoBHBIE BUABI AeSATEIbHOCTH Y4AIIUXCsl (HA YPOBHe YUeOHBIX /IelicTBHI)
TemMa
Pa3znen 8. Mexanndeckue siBjaeHust (40 1)

Mexannueckoe MexaHudeckoe AHanu3 1 00CyKJIeHUE Pa3IMYHbIX TPUMEPOB MEXaHHUUECKOTO JBUKCHHUS.

NIBHKEHH e NIBUKEHUE. OOcyXIeHHe TPaHUI] MPUMEHUMOCTH MOJIENH «MaTepUATbHASI TOUKA.

U CIOCOOBI €ro MatepuaibHas TOUKa. Omnrcanre MEXaHMYEeCKOT0 IBIDKCHHUS Pa3IuYHBIMU criocobamu (ypaBHEHHeE, TaOJWIIa,

OMHUCAHUSA Cucrema otrcuéra. rpaduK). AHaIU3 KXU3HCHHBIX CUTYAIlMi, B KOTOPBIX MPOSBIAECTCS OTHOCHTEIBHOCTH

(10 v) OTHOCHUTEIIBHOCTH MEXAHUYECKOTO JIBMXKCHUSI.
MEXaHUYIECKOTO Ha0mronenne MeXaHMueCKoro JABMKEHHUS Tella OTHOCHUTEIBHO Pa3HBIX TEN OTCUETA.
TBIDKEHUS. CpaBHEHHE IMyTEH W TPACKTOPUIN JABUKEHHUS OJHOTO W TOTO K€ TeJla OTHOCUTEIHLHO Pa3HBIX
PaBHOMepHOE Ten orcuéra. AHanmu3 Tekcta [amunes 00 OTHOCUTENBHOCTH JBUKCHHSI, BBITOIHEHUE
MIPSIMOJTMHEITHOE 3aIaHAH TI0 TEKCTY (CMBICIIOBOE YTCHHUE).
NIBUYKEHUE. OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUST Opycka WM JABM)KCHUS IIapuKa 10
HepaBHomMepHoe HAKJIOHHOM MJIOCKOCTH.
MPSIMOJTMHEITHOE AHaIM3 U 00CYXJIEHHE CITOCOO0B MPUOIMKEHHOTO OMPEIEICHIS MTHOBEHHOW CKOPOCTH.
neuwkenne.  Cpennsss ulOmpefeneHue CKOPOCTH  PAaBHOMEPHOTO  JIBMKEHHS (IIapuKa B IKHJIKOCTH, MOJETH
MTHOBEHHASI CKOPOCTB PICKTPHIECKOTO0 aBTOMOOWIISI H T. I1.).

OrnpezesieHne MyTH, MPOMJAEHHOIO 3a JIaHHBIM MPOMEKYTOK BPEMEHH, U CKOPOCTH Teja 1Mo
rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBI)KCHHSI OT BPEMEHH.

OOcyxJieHHne BO3MOXXHBIX TPHUHIIUIOB ACHCTBUSA NPHOOPOB, H3MEPSIOIINX
(CrIUIOMETPOB).

BrIdyrciieHue MyTH ¥ CKOPOCTH TIPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBM)KCHUU TeJa.
OrnpeesieHne MPOHCHHOTO MyTH U YCKOPEHMS JIBMIKEHUS TeJla 1Mo rpaduKy 3aBUCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOT'O MPSIMOJIMHEWHOTO JBUKEHHUS TeJla OT BPEMEHHU.
OnpeiclicHHEe  YCKOPEHHUs Tela TMpU PAaBHOYCKOPEHHOM  JIBHOKCHHH
MI0CKOCTH. VI3MepeHne neprojia u 4aCTOThl 0OpaIIeHHs TeJa 0 OKPYKHOCTH.
OnpeelieHue CKOPOCTH PABHOMEPHOT'O JIBHYKECHUS TeIaTo OKPYKHOCTH.
PemieHue 3a1a4 Ha OINPEACIICHHE KUHEMATHUYCCKHUX XapaKTePUCTUK MEXaHHYECKOTO
NTBHOKCHHSI PA3IMYHBIX BUIOB.

Pacnio3HaBaHre W MPUONMKEHHOE ONMKMCAHUE Pa3IMYHBIX BUIOB MEXaHUYCCKOTO JIBHIKCHHUS
B MPUPOJIC U TEXHHUKE (HAa mpuMepax CBOOOTHO MaJaromIuX TeJ, ABHKCHHS KUBOTHBIX,
HEeOECHBIX TeJ, TPAHCIIOPTHBIX CPEICTB U IP.)

CKOPOCTb

O HaKJIOHHOH
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B3anmMoaeiicTeue TeJ
(20 4)

IlepBbiii 3akoH HproTOHA.
Bropoii 3akon HbroToHa.
Tperuii 3akoH HproToHA.
[IpuHuMn ~ cyneprno3uiuu
CHIL

Cuna ynpyroctd. 3akoH
['yka. Cuna TpeHus: cuia

TpEHUsI
CKOJIbKCHUS, cuia
TPEHUSI TTOKOSI, IPYTUEBUIbI
TPEHUSL.
Crita TSHDKECTH M 3aKOH
BCEMHPHOTO  TSATOTEHHUS.
Yckopenne  CBOOOTHOTO
BENE LN JIBro>KeHHE
raHeT BOKpyr ComHIa.
[IepBas KOoCMUYecKas
CKopocTb.  HeBecomocTbu
neperpysKu.
PaBHOBecHE MaTepUAIbHOM
TOYKH,
AOCOJIFOTHO TBEpPAOE
TEJIO. PaBHoBecue
TBEPJIOTO Tena c
3aKpeIIEHHOU OCBIO
BpaILlCHHUS. MowMmeHT

cuibl. LleHTp TsKecTH

Ha6JIIOI[eHI/Ie u OGCY)KILGHI/IG OIIBITOB C ABMKCHUECM TCJIa IPHU YMCHBUICHUHN BJIUAHUA JPYTHUX TCII,
MPEMSITCTBYIOLIUX ABMKEHUIO.

Ananu3 Tekcta [anmunest ¢ ommcaHueM MBICIEHHOTO DKCIEPHUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH
WHEPLMY; BBITIOJHEHHE 3a/1aHUi 0 TEKCTY (CMBICIIOBOE YTCHHE).

O6cy)KI[eHI/Ie BO3MOJXHOCTHU BBIITOJIHCHHA 3aKOHA MHCPIHUKU B PA3JIMYHBIX CHUCTCMaAX oTcuéra.
HaGmonenne u o0cyXeHWEe MEXaHWYeCKUX SIBICHHUM, MPOUCXOMAAIIUX B CHUCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPECHHOM JBMKCHUHM OTHOCUTEIIEHO KaOMHETa (DU3HKHU.
JleiicTBHsI ¢ BEKTOpaMH CHUJI: BHIMIOJIHEHHE 3a/IaHUH 110 CII0XKEHHUIO M BBIYUTAHUIO BEKTOPOB.
HaGnronenue u/ninm mpoBeieHHE ONBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTh YCKOPEHHUS Tella OT
[PUJIOKEHHOM K HEMY CHJIBI M MAcChl Tefa.

AHanu3 ¥ OOBSICHEHHE SIBIICHUI C MCIMOJL30BaHWEM BTOPOT03akoHa HeroTOHA.

Pemenuie 3a7a4d ¢ MCMOJIb30BAaHUEM BTOPOro 3akoHa HbroTOHau mpaBuia CIOKEHUS CHIL.
OrnpenenieHne KECTKOCTU NPYKUHBI.

AHaN3 CUTYyaIui, B KOTOPBIX HAOIIOAAIOTCS ypyTHe nedopmariui, U ux oObICHEHHE C
HCIOJIb30BaHUEM 3aKoHa 'yka. Pemienue 3aau ¢ ucnonb3oBaHueM 3akoHa ['yka.

VccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIbKEHUS

OT CHJIBI HOPMAJIBHOTO JaBnieHust. O0cykIeHue pe3yabTaToB uccienopanus. OnpeneiacHme
kod(duimeHTa TpeHHs CKoIbXeHus. I3mepenue cuibl TpeHus nokos.Pemenue 3amay ¢
MCTIOJIb30BaHUEM (DOPMYIIBI ISl CHIIBI TPEHUS CKOJIBKEHUSI.

AHanu3 ABMKEHUS TeJl TOJIBKO MOJT IEHCTBUEM CHIIBI TSKECTH — CBOOOTHOTO MaJACHHUS.
OOBbsicCHEeHNE HE3aBHCUMOCTH YCKOPEHHUS CBOOOTHOTO TMAJCHHS OT MACCHI TEla.

OreHKa BETMUMHBI CHIIBI TATOTSHUS, IEHCTBYIOMICH MEXTy ABYMs TelaMu (I Pa3HbIXMAcC).
Ananus ABHUXKCHUSA HC6€CHI>IX TEJI 110 )ICI\/JICTBI/ICM CUJIBI TATOTCHUS (C HUCITIOJIB30BAHUECM
TTOTIOJIHUTENBHBIX HCTOUHUKOB WH(OpMAILINN).
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Pemenue 3a1ad ¢ UCHOIB30BAaHUEM 3aKOHA BCEMHUPHOTO TATOTEHUS M (QOpPMYJIbl Juispacuéra
CHJIBI TSDKECTH.

AHanu3 OpPUTMHAJIBHOIO  TEKCTa, OINUCHIBAIOIIETO0  IPOSBICHUS 3aKOHA
TATOTEHUS; BHIIOJHEHUE 3a/IJaHUH 10 TEKCTY (CMBICIIOBOE YTEHUE).

Habutoienue u o0cy>kJIeHUE ONBITOB 110 U3MEHEHHIO BECA TEJATNpPH YCKOPEHHOMIBUKECHHH.
AHanu3 ycja0BU BOSHUKHOBEHHs HEBECOMOCTH U Iepe Ipy3Ku. Pemienne

3aJjay Ha OIpE/IECIICHUE Beca Tella B Pa3IMYHbIX yCIOBHSIX.

AHanu3 cui, JEMCTBYIOUIMX Ha TEJI0, oKosIeecs Ha onope. Onpeaenenne HeHTpaTsHKeCT!
Pa3IMYHbIX Tell

BCEMHUPHOTO

3aKoHBI
coxpanenus (10 u)

Nmmyiibe Tena.
3MeHEeHnE UMITyJIbCA.
MiynbC cuibl. 3aKOH
COXpaHCHHA HUMITYJIbCA.

PeakTUBHOE ABMXKEHHUE.
MexaHnueckasi paboTa

W MOINHOCTh. Paborta
CHJT TSKECTH,
YIIPYTOCTH, TpEHHUsI.
CBsI3b SHEPTUHU u
PaboTHI.

[loTenumnansHas

DHEPrus Tena,
MOTHSATOTO Hajl
MMOBEPXHOCTBHIO 3eMJIH.
TToTeHnnanbHas

SHEPTUs c)KaTou
MPY>KUHBI.

Kunetnueckas SHEPrusl.
Teopema 0 KUHETUYECKOU
SHEPTUH.

3aKoH COXpaHCHUS

MEXaHUYECKON SHEPTUH

HaOmronenne u 00CyXJIeHHE OMNBITOB, IEMOHCTPUPYIOIIHUX TMepefady HUMITyJIbca MpU
B3aMMOJICHICTBUM Tell, 3aKOH COXPAaHEHUS HUMITylIbca TpH aOCONIOTHO YIPYIoM U
HEYIPYroM B3aUMOJIEUCTBUU TEIL.

AHaJIU3 CUTyallMii B OKPY’KaIOIIEH >KU3HU C HCIOJIb30BAHHEM 33aKOHA COXPAHEHUS
MMITYJIbCA.
Pacno3znaBanue
OHMoIorHs).
[IpuMeHeHne 3aKOHa COXPAHEHUS UMITyJIbCa I pacuéra pe3yabTaTOB B3aUMOJICHCTBUS
Te (Ha mpuUMepax HEYNpyroro B3aUMOJICUCTBUS, YIPYTroro HEHTPAIbHOTO B3aUMOICHCTBHS
JIBYX OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX HEMOJIBUIKHO).

Pelienue 3a1a4 ¢ CMOIB30BaHUEM 3aKOHA COXPAHEHHUS NUMITYJIbCA.
Ompenenenne  pabOThl  CWJIBI  YIPYTOCTH TPH  TOIBEME
HEMO/IBIYKHOTO U MOABUKHOTO OJIOKOB.

3MepeHre MOIIHOCTH.

V3MepeHue MOTeHIUaIbHOW SHEPTUH YIIPYTO AePOPMUPOBAHHOM MPYKUHBIL.

3MepeHrne KUHETUYECKOM SHEPTUHU Tena M0 JJIMHE TOPMO3HOTO ITYTH.

OKCIepUMEHTAIBLHOE CpPaBHEHHE W3MECHEHHMSI TOTCHIMAIbHONW M KMHETHYECKON JHEpPrui
TeJa IpH JIBMXKCHUH 110 HAKJIOHHOW MJIOCKOCTH.
DKCIepUMEHTaIbHAs MPOBEpPKA  3aKOHA
CBOOOHOM IMaICHUH.

[[puMeHeHne 3aK0OHa COXPAHEHHSI MEXaHUYECKOM SHEPTUU ISl pacuy€ra NOTEHUUATbHOM
1 KUHETUYECKOM 3Hepruil Tena. Pemenune 3a1a4d ¢ UCIOIB30BAHMEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SJHEPI U

SABJICHUA  PCAKTHBHOI'O  ABMOKCHHUS B IIPUPOAC M TCXHHUKE (MC —

rpy3a C HCIOJb30BaHHEM

COXpAaHEHUsS  MEXAaHUYECKOW  DHEPruv Ipu
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Pasznen 9. Mexanuveckue KojaedaHusi 1 BOJHbI (15 1)

Mexannuyeckue KonebatenbHoe HaGuroienue kone0aHuil moJ AeWCTBUEM CUIT TSXKECTH M YIpPY FOCTU U OOHApY’KEHUENOI00HbIX
KOJIeOaHns JIBIDKEHUE. OcHoBHBIE |[KOJIEOAaHUIT B OKpYKarOIIEMMUpE.
(7 1) XapaKTEPUCTUKH AHanu3 KojaebaHUN Tpy3a Ha HUTU U Ha npyxuHe. OnpeseseHue 4acToThl KoneOaHui
KOJIeOaHHUI: NEPHOJ], (MAaTEMaTUUYECKOIO U NMPYKUHHOTO MAsTHUKOB.
4acToTa, amiuintyna. (HaGmronenue u o0ObsicHEHHE sIBIEHUS pe3oHaHca. McciaenoBanue 3aBUCMMOCTH Tepro/ia
MaremaTrueckuit U |[KoJIeOaHUI MOJBEIIEHHOI0 K HUTH I'py3a OT JJIMHBI HUTH.
OPYXKMHHBIA ~ MasTHUKH. ([[poBepka HE3aBUCHMMOCTHU NepHoja KosuebaHuil rpy3a, MOABEIIEHHOT0 K JIEHTE, OTMAacChl rpys3a.
[IpeBpamenue sHeprunnpu [Habmogenne u 0OCYXJIEHHE OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh nepuosa
K0JIeOATETbHOMIBUKEHUH. [KOJIEOaHUH MPY>KUHHOTO MasTHUKAOT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI.
3aTyxarouye [I[ppuMeHEeHre MaTeEMaTHYECKOTO U NPYKUHHOIO MasTHUKOB
KoJIeOaHusl. B KauecTBe MOJIeNel A1 ONMMCaHUs KOJIeOaHUH B OKpYKaroIeMMHpe.
BbIHYX/1€HHBIE Pemenne 3agay, CBA3aHHBIX C BBIYMCIEHUEM WJIM OLEHKOHM 4acTOThI (Meproja)KosiedaHuit
Kosiebanus.Pezonanc
MexaHu4ecKue CaoiicTBa OOHapy>KeHHe U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPY’KalOIIEMMUPE.
BOJIHbI. 3BYK MEXAHUYECKUX BOJIH. HaOnroneHue pacnpocTpaHeHUs INPOJOJbHBIX U IONEPEYHbIX BOJH (Ha MOJENH) U
(8 u) Jl1HA BOJIHBL. 00HapyXEHUE aHAJIOTUYHBIX BUJIOB BOJIH B IPUPOE (3BYK, BOJISIHBIE BOJIHBI).
MexaHnuecKue BOJIHbBIB Bbrunciienue JUIMHbI BOJIHBI M CKOPOCTH PaclpoCTPaHEHHsI 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIIbHOE
TBEP/IOM TeEIIE, OTIpeIeIeHNE TPAHUI] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KosieOanuii. HaOmoienne 3aBUCHMOCTH
celicMU4eCcKHe BOJIHBI. BBICOTHI 3ByKa OT YacTOTHI (B TOM YMCJE C HCIOJIb30BAHUEMMY3bIKAIBHBIX HHCTPYMEHTOB).
3Byk. I'pomkocTh 3Bykan  [HaOmioneHue u oObsICHEHUE SIBIICHHS aKyCTUYECKOTO pPe30HaHCa.
BBICOTA TOHA. AHaQJIN3 OPUTMHAIBHOTO TEKCTA, MOCBAIIEHHOTO HCIIOJIB30BAaHUIO 3ByKa (MM YJIbTPa3ByKa)B
OTtpaxxeHue 3ByKa. TEXHHUKE (IXOJIOKAIMs, YJIbTPa3BYK B MEIUIMHE M JIp.); BBIIOJHEHUE 3aJaHUM IO TEKCTY
Nudpa3Byk u (CMBICITIOBOE UTEHHE)
YJIbTpa3ByK
Pa3znen 10. DnekTpoMarHuTHoOE 1MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMarHuTHoe  (JiekTpomarHuTHoe nojie.  |[[loctpoeHue paccyxneHnil, 000CHOBBIBAIOUINX B3aUMOCBSI3b AIEKTPUUECKOTO UMarHUTHOTO
noJie ONEKTPOMarHUTHBIE BOJIHBI. [IOJIEH.
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IHoBTOpPUTEIHLHO-0000IaIOIINH MOAYIb (5 4)

CucreMaTu3anus
000011IeHIE
[IPEAMETHOTO

COACPIKAHUA W OIIbITa

e TEIbHOCTH,
MPHUOOPETEHHOTO
U3y9ICHUN

Kypca (pu3nKu

npu
BCETO

O60061eHne

coJiepKaHUs KaKJ0ro u3
OCHOBHBIX paszennon
Kypca (buzukm:
MEXaHUYCCKHUE,

TETUIOBEIC,
HIIEKTPOMArHUTHBIC.
Hayunsbrit METOI
[MO3HAHMS ero
pean3anus B
buznuecKkux
WCCIICTOBAHMSIX.
CBs3b buzuku
COBPEMEHHBIX
TEXHOJIOTHI B 001acTH
neperavyn
WH(pOPMAIINH,
YHEpPreTHKE,

n

u

TPAHCIIOPTE

Breimonnenue  y4eOHBIX — 3aaHui,  TpeOyIOLUX KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

- TIPUMEHEHUS MOTYUYEHHBIX 3HAHUW IS HAYYHOTO OOBSICHEHUS (PU3MUECKUX SIBICHUI B
OKpYXAaroIIe MPHUpOJIe U TOBCETHEBHOM JKU3HU, a TAKKe BBISBICHHS (PU3NYECKHX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHIA;

-IIPUMEHEHHUSI OCBOCHHBIX SKCIEPUMEHTAIBHBIX YMEHUH IS MCCIIEOBAaHUS (PU3NUECKUX
SIBJICHUIA, B TOM YHCJIE JI IPOBEPKHU TMIIOTE3 U BHISIBJICHUS 3aKOHOMEPHOCTEHA.

Pemienue pacuéTHBIX 33724, B TOM YKCIIE MTPEATMOIAraoINX UCTIOIb30BaHUE (hU3HUECKOM
MOJIEJTM M OCHOBAHHBIX HA COJICPKAHUU PA3IUMYHBIX Pa3/IeioB Kypca QU3HKY.

BbIlloNIHEHNE U 3alllUTa TPYNMNOBBIX WM WHAMBUAYAJIBHBIX IPOEKTOB, CBS3aHHBIX C

coJiep>KaHueM Kypca pusuku

JACMOHCTpalunu
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TemaTnueckuii 0710k, | OCHOBHOe coJep:KaHue OcHoBHBIE BHAbI AeSITEIbHOCTH Y4alIUXCsl (HA YPOBHe YUeOHBIX /IelicTBHI)
TemMa
Pa3nen 11. CBeroBble siBjieHHsI (26 1)
3aKoHbI HcTounuku cBera. |HaOmroneHue onbITOB, IEMOHCTPUPYIOLIUX SBJICHUE IPSIMOIMHEHHOTO pacpOCTPAHECHUS
pacnpocTpaHeHus JlydeBast MoJieIb CBeTA. cBeTa (BOBHUKHOBEHHE TEHUW W TOJYTEHHU), U MX HHTEPIPETalus C HCIOIb30BAHHEM
cBeTa [TpsimonuHeitHOe MOHSTHSI CBETOBOTO JIyyYa.
(6 4) pactipocTpaHeHue cBera. |(OOBSICHEHHE M MOJICIMPOBAHUE COJIHEUHOTO U JIYHHOTO 3aTMCHHIA.

3atmenuss  ConHiIla ®
JIyHbI. OTtpaxkenue
CBETA. [Timockoe
3epKalo. 3akoH
OTpa)KCHUS CBETA.
[Ipenomnenue CBeTa.
3aKoH  TMPEIOMIICHUS
CBETA.

ITosHOE BHYTpPEHHEE
OTpa)KeHUE CBeTa.
lcrionb3oBanue
BHYTPEHHETO  OTPaKCHUS

B OIITHYCCKHUX CBCTOBOJAaXx

VccnenoBanne 3aBUCHUMOCTH yIjla OTPa)XEHHUsSI CBETOBOI'O Jy4aoT yrJja IMaJICHUS.

M3yueHue CBOMCTB M300pakeHHs] B TJIOCKOM 3epkaiie. HaOmronenue u 0oOBSICHEHHE

OTBITOB TIO MOJTYYSHHUIO N300paKEHUI B BOTHYTOM M BBITYKJIOM 3epkayiax. HaOmonenue u
0OBSCHCHHE OIIBITOB IO MPEIOMIICHHIO CBETAa Ha TPAHUIIC PA3JIMYHBIX CPEd, B TOM YHCIIC
ONBITOB C TIOJHBIM BHYTPEHHHUM OTpakeHHeM. VcciaegoBanme  3aBHCHMOCTH  yIJla
[MpeIoOMJICHHUS OT yTJjia MaJIeHUs] CBETOBOIO Jy4ya Ha TPaHHUIIe «BO3TYX—CTEKIIO».

Pacrio3HaBaHue SIBJICHUM OTPaKCHUS W TIPEJIOMJICHUS CBETa B TOBCEIHECBHOW JKU3HU.
AHanu3 U 00bSICHECHUE SIBJICHUS ONTHYECKOIO MUPaKa.

Pemienue 3amayu ¢ MCMOMb30BAaHUEM 3aKOHOB OTPaXKEHUS U MPEIOMIICHUS CBETa

JIMH3BI 1 onmTHYECKHe
npudopbI
(6 1)

Jlun3a, xon nyuenl B
JTUH3E. Ontuueckas
CHCTEMA.

OnTryeckue

prOOPHI:

(doroarmmapar,

MHKPOCKOIT

1 Teleckom. I7ma3 Kak
oInTHYeCKas CHCTEMA.
binzopykocTtb 51

J1aJIbHO30PKOCTD

[TomyueHnne n3o00pakeHUH ¢ MOMOIIBIO COOMpAIOIIEH M PAacCEHBAIOIICH JIMH3.
Ornpezeienre GOKYCHOTO PACCTOSHHUS M ONTHYECKOW CHJIBICOOMpAIOme JTNH3HI.
AHamu3 yCTpOMCTBA W IIPUHIMIIA  JCHCTBHUS  HEKOTOPHIX  ONTHYECKHUX
doroanmnapara, MUKpPOCKOIA, TEJIECKOMa

(MC — 6uonorus, aCTpOHOMHS).

AHaNU3 SIBJICHUHA OJM30PYKOCTH U JATbHO30PKOCTH, MIPUHITUTIA AEUCTBUS 09KOB (MC —
OHOJIOTHS)

pHuOOPOB:
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Pasjoxxenune

Pasznoxenne Oeoro cBeras

HaOmonenue mo pasnoxeHuto 0ejaoro cBera B crekTp. HaGmromeHue M 0OBSICHEHUEOTIBITOB

0esioro cBera B CIEKTP. OnBITHl |0 MOJIYYCHUIO OENIOTOCBETa MPU CI0KEHUH CBETA Pa3HBIX IIBETOB.
CIeKTp Hrerotona.  Cnoxenme  [[IpoBeneHne u OOBSICHEHHE OMBITOB MO BOCHPHUATHIO IBETA MPEAMETOB NMPH HXHAOIIOIECHUN
3 u) CIIEKTPAJbHBIX LIBETOB. yepes3 BETOBbIC (DUIBTPHI (LIBETHBIE OYKH)
ucnepcus cBeTa
Paznen 12. KBanToBble siBjieHust (32 1)

HUcnyckanue OnwiTel  Pesepdopaa 1/1|O6cy>KzLeHHe e OMBITOB Pe3epdopaa mo vcciegoBaHUI0 aTOMOB, BBIIBHJKEHHE THUIIOTE3 O
W NOIJIOIIeHHe CBeTa [JIaHETapHas MOJIEIbaToOMa. BOZMOXKHBIX pPEe3yJIbTaTax OMNBITOB B 3aBUCHMOCTH OT HPEIIOJAaraéMoro CTPOEHMsI aTOMOB,
aToOMOM Monenb atoMma  bopalbopmynupoBaHue BBIBOJOB U3 PE3yIbTaTOB OIBITOB.
4 q) Hcnyckanue nOO0CyXIeHne TPOTUBOPEUHA TITAHETAPHON MOJIeNT aToMa

MOTJIOLICHHE CBETAW OCHOBAaHWU MJisi TUNOTE3bI bopa 0 cTanMoHapHBIX OpOUTAX AIEKTPOHOB.

ATOMOM. KBanThI |HabmtoieHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3IYYCHUS pa3inyuHbIX BemlecTB.O0bsCHEHHE

JIuneiiyaTeie CIIEKTPBI

ITHHEHYaTBIX CIICKTPOB HU3IY4YCHUA

CTpoeHue aTOMHOIrO
sApa
(6 w)

PannoakTUBHOCTE.

Anbpda, OcTa u
raMMan3JTy4eHHS.

CtpoeHue aTOMHOT'O

sapa. HykionHas mopaens
aTOMHOTO siapa. M30TomsI.
PannoaktuBHbIE
[MPEBPALLICHUS.
royrypacnaja.
JlevicTBust
PaIiOaKTUBHBIX
M3JIy4CHUN HA YKUBbBIC
OpraHu3Mbl

Ilepuon

OO0Ccyx)IeHre BO3MOXKHBIX THUIOTE3 O MOJENSX CTpoeHwus sjpa. OnpeneneHrue cocraBa
s7iep 10 3aJJaHHBIM MAaCCOBBIM U 3apsIOBBIM YKCJIaM U TIO TTOJIOKEHHUIO B IEPUOTUIECKOMN
cucteme 35eMeHTOB (MC — xumus).

AHaIIM3 W3MEHEHHUS COCTaBa Spa M €ro IMOJOKCHHS B MEPHUOJAMYECKON CHUCTEME TIPH
apaanoakTuBHOCTH (MC — xumus).

VccnenoBanue TPEeKOB adacTHI] MO TOTOBBIM (hoTorpadusim. OOHApYyKeHHE U HU3MEPCHHE
paaraloHHOro ()OHA C TIOMOIIBIO TO3UMETPA, OLIEHKA €r0 HHTEHCUBHOCTH.

AHaM3 OMOJIOTMYECKUX M3MEHEHUH, MPOUCXOIANINX IO JEHCTBUEM PaJHMOAKTHBHBIX
m3nyuenniit (MC — Owuonorus). Mcroas30BaHne paguoOaKTUBHBIX M3IyYCHUH B MEOUIIMHE
(MC — 6uomnorus)

sInepHble peakuun
(7 1)

Penienue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U 3aPSIOBBIX YHCEN
Ha OIpeJeieHWe  Pe3yibTaTOB  SAJIEPHBIX  peakuid;  aHalu3  BO3MOXKHOCTH
HEBO3MOYKHOCTH SI/ICPHON PEAKIIUH.

OrieHKa YHEPTUH CBSI3U S7ep C MCTOIb30BaHUEM (OPMYIIbI DMHIITEHHA.
OO0cy>kJIeHHEe TIePCIEKTUB UCTIOIB30BaHUS YIIPABISIEMOT0 TEPMOSIACPHOTO CUHTE3A.
OOCyXJIeHHe  TPEUMYIIECTB M OJKOJOTHYECKHUX  MpOOJIeM, CBSI3aHHBIX

Ui

Cc saepHOH

S nepHbie pPEaKIIY.
3aKOHBI COXpaHEHUs
3apsJ0BOTO u
MacCOBOI'0 YHCEII.
DHEprus CBSI3U
aToMHBIX sjep. CBs3b
MAacChl U DHEPIHUH.

bHepreTukoit (MC — 3Kko0rHs)
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Peaknun CUHTE3a U
NICIICHUS A1Ep.
M cTouHnkn JSHEPIUU

CouHiiau 3BE311.
sSnepHast SHEpPreTUKA

I[HoBTOpPUTENLHO-0000Ia0IINIT MOAY.Ib (10 1)

000011IEHE
[PEAMETHOTO
CoepKaHUs

151

eI TEILHOCTH,

M3yYEHUHU
Kypca (pu3nku

CucreMaTu3arus

OIIbITa

MPUOOPETEHHOTO  TIPHU

BCETO

nO06o01enrne comepKaHus

KaXIOTO0 U3  OCHOBHBIX
pa3fenoB Kypca (hU3HKH:
MEXaHUYECKHE, TEIUIOBLIE,

DIEKTPOMArHUTHBIE,
KBAHTOBBIC SIBIICHUSI.
Hayunsbrit METO[|
MO3HAHUS " ero
peanuzanus H
buznyecKux
UCCJIETOBaHUSIX.

CBs13b (107637091 Y
COBPEMEHHBIX TEXHOJIOTUN
B oOJactu nepeaayn
uHdopmaIuu,

QHCPI'CTUKE, TPAHCIIOPTC

Beimonnenue  y4eOHBIX — 3amaHMid,  TPEOYIOIMMX
XapaKTEepU3YIOIINX €CTeCTBEHHO-HAYUYHYIO IPAMOTHOCTD:
- IPUMEHEHHUs TMOJyYEHHbIX 3HAHUH Ui HAy4YHOro OObSACHEHMs (pU3MYECKUX SBICHUHA B
OKpY Karolie MpUpoAe U MOBCEAHEBHOW XU3HHU, a TAKKE BBISIBICHUSA (PU3UUYECKHX OCHOB
psiia COBPEMEHHBIX TEXHOJIOTUIA;

- IPUMEHEHUSI OCBOCHHBIX JKCIEPUMEHTAJBHBIX YMEHHMU [UIS UCCIIEAOBAHUS (U3UUIECKUX
SIBIICHUH, B TOM YHCIIE JJIsl IPOBEPKHU TUIOTE3 U BBISBICHHS 3aKOHOMEPHOCTEH.

Pemenune  pacy€rHbIx  3amad, B TOM UHCJIE  [PEANOJIararolinx HCIIOJIb30BaHUE
(u3nueckoil MoJeTM W OCHOBAaHHBIX Ha COJEp)KaHUU PAa3IMYHBIX pasleloB Kypca
¢bu3uKu.

BoinonHenue ¥ 3amuTa rpynmnoBbIX WIM WHAWBHIYAIbHBIX MPOEKTOB, CBS3aHHBIX C
coJiepKaHneM Kypca QU3UKH

JAEMOHCTpaluu KOMHCTGHTHOCTCﬁ,

[Ipu pazpaboTke paboueii mporpaMMbl B TEMATHYECKOM IJIAHUPOBAHUU JIOJIKHBI OBITh YUYTEHBI BOBMOXHOCTH MCIIOJIb30BaHUS
AJIEKTPOHHBIX (IUPPOBBIX) 0OPA30BATEIBHBIX PECYPCOB, ABJISIOMIUXCA YUYEOHO-METOIMUECKUMU MaTepuaiaMu (MyJIbTUMEIUITHBIC

IPOrpaMMbl, DJEKTPOHHBbIC YYEOHMKHM U 3aJadyHUKH, SJEKTPOHHBICE OWUOIMOTEKH, BUPTyaJbHBIC J1a0OPATOPHH,

IPOrpaMMBbl, KOJUIEKIUU HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJIB3YEMBIMHU JIJIsl 00YUYEHUSI U BOCIIUTAHUS OOYYAIOIIMXCA C
HOJIA, mnpencrtaBieHHbBIMH B 3JEKTPOHHOM (LH(PPOBOM) BHUAEC M peanusylomMmu aunakruyeckue Bo3moxHoctn UWKT,
CoJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 0Opa30BaHUU.
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IMoaxoabl K OLEHMBAHUIO MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI

[Ipy olEeHMBaHUM TUIAHUPYEMBIX  peE3yJbTaToB oOy4YeHUs  (UBHKE
oOyuatomuxcsi ¢ HOJA HeoOXoIMMO YUYWTHIBATh TaKU€ WHIWBUyaIbHbIC
OCOOEHHOCTH HX PAa3BUTHUSA, KAaK: YPOBEHb Pa3BUTHUS MOTOPUKHU PYK, YPOBEHB
BJIAJICHUS] YCTHOM SKCIPECCUBHOM pPEUbl0, YPOBEHb Pa3BUTHUSL PAOOTOCIIOCOOHOCTH
Ha ypoKe (MCTOLAEMOCTh LIEHTPaJbHOW HEpPBHOW cuctembl). Mcxonst u3 3toro,
YUHUTENb KCHONB3YeT Il OOYYalolIMXCS WHIWBHAYyalIbHbIE (OPMBI KOHTPOJIS
pesyinbratoB  oOydeHus ¢usuke. Ilpm cHWKEHHONW PabOTOCIIOCOOHOCTH,
BBIPAQKEHHBIX HAPYUICHUAX MOTOPUKH PYK BO3MOXHO YBEJIMYECHHE BpEMS IS
BBITIOJIHGHUST KOHTPOJIBHBIX W CaMOCTOSATENbHBIX  pabor. KoHTpoabHBIE,
CaMOCTOSITEJIbHBIE M TMPAKTUYECKUE pabOThl MpU HEOOXOJUMOCTA MOTYT
npeiaratbCsi C HMCIHOJIb30BAHUEM JJICKTPOHHBIX CHUCTEM TECTHUPOBAHUS, WHOIO
MpOrpaMMHOr0 oOOecreueHus, 00eCeUnBaIONIET0 MEPCOHUPUIIUPOBAHHBIA YyUeT
Y4EOHBIX JOCTHKEHUU oOyuarommxcs. Tekymui KOHTpoJib B (OpPME YCTHOTO
ornpoca MpPU HU3KOM KayeCTBE YCTHOM OHKCIPECCUBHOW peud OO0ydarouuxcs
HE00XO0IMMO 3aMEHSITh MTUCbMEHHBIMU (hOpPMaMHU.

CrnenuajbHble YCJI0BHSA Pean3aluu TUCHHIINHBI

1. Heob6xoaumo mpeaycMOTpeTh HalM4YHe MEPCOHATbHBIX KOMIIBIOTEPOB,
TEXHUYECKUX TPUCIOCOONIeHNH (crenuanbHas KiaBuaTypa, pas3IddyHOrO BHUIA
KOHTAKTOPBI, 3aMEHSIOLINE MBIIIb, JOKOWCTUKHU, TPEKOOIBI,  CEHCOpPHBIC
TIJIAHIIETHI).

2. JIomKHBI OBITh CO37]aHBl YCIOBHS ISl (PYHKIIMOHUPOBAHUS COBPEMEHHOM
UH(OPMAIMOHHO-00pa30BaTEeIbHOM  cpeAbl MO0  (QU3MKe,  BKIIOYAIOMIEH
DIIGKTPOHHBIE HMH(POPMAIIMOHHBIE PECYpChI, JJIEKTPOHHBIE 00pa3oBaTelbHBIC
pecypchl, COBOKYMHOCTb UH(OPMAIMOHHBIX TEXHOJIOT U,
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTUH, COOTBETCTBYIOIIMX TEXHUUYECKUX CPE/ICTB
U TEXHOJOTUH (B TOM uucie ¢uen-TpeHaxepoB, HHCTpyMeHTOB Wiki, nu@poBbIx
BUJICO MaTepuaJoB H Jip.), OOECIEUMBAIONIMX  JOCTIXKEHHE  KaXKIbIM
ooOyuarormumcsi ¢ HOJIA MakcuManbHO BO3MOXHBIX [IJII HETO PE3yJIbTaTOB
oOyJeHus.
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