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OdenepanbHas pabouass nporpamma (manee Ilporpamma) mo ydeOHOMY
npeamery «®usuka» paspaborana Ha ocHoBe DPI'OC OO0, DenepanbHOi
NporpaMMBbl BOCTIUTAHHSA, C YIETOM pacHpeleIéHHBIX 10 KiaccaM IMPOBEPSEMbIX
TpeOoBaHUl K pe3ynbraram ocBoeHHss OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

IMosgscHuTeIbHAA 3aIIUCKA

OO0masi xapakrepucTuka yuyeOHoOro npeamera «@uznka»

Kypc ¢usuku — cuctemooOpa3yromuii st eCTeCTBEHHO-HAYyUHBIX y4eOHbBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, OWoJormei, acTtpoHoMued u (Gu3MUYecKo Treorpadueii.
duszrka — 3TO MpPEeIMET, KOTOPBIA HE TOJBKO BHOCUT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHUpPA, HO M MPENOCTaBiIsieT HauboJjee SCHbIE
o0pa3ipl NMPUMEHEHHs] HAyYHOrO0 METOAa MO3HAaHMA, T. €. CIHoco0a MOIydYeHHs
JIOCTOBEPHBIX 3HaHU 0 Mupe. HakoHnen, pusnka — 310 npeaMeT, KOTOPBIA Hapsiay C
APYTMMHU €CTECTBEHHO-HAyYHBIMU MpEAMETaMU JOJDKEH JaTh O0y4arouIuMcs
OpeACcTaBleHUe 00 YBJIEKAaTEIbHOCTH HAYYHOIO MCCIENOBAaHUS U PajoCTH
CaMOCTOSITEIILHOTO OTKPBITUS HOBOT'O 3HAHMSI.

OxHa U3 IIaBHBIX 3a/a4 (PU3UUECKOro OOpa3oBaHMsI B CTPYKTYype OOIIEro
o0pa3oBaHUsl COCTOMT B ()OPMHUPOBAHMU €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH H
MHTEpeca K HayKe Y OCHOBHOI Macchl OOYYaromIMXCsi, KOTOpPhIE B JajibHEHIIIEM
OyAyT 3aHSATBl B CaMbIX pa3HO-00pa3HbIX cdepax naesrenbHocTd. Ho He meHee
BAKHOW 3a7a4€M SBISAETCS BBIABICHHE WM IMOJATOTOBKA TAJAHTIIMBBIX MOJOJIBIX
JOJEeN NI TMPOAODKEHHMS 00pa3oBaHUS W JaybHEHmeld mnpodeccruoHaIbHOM
NESATENbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIIEJOBAHUM W  CO3/JaHHUU
HOBBIX TexHONOruil. COrjacHO MPHUHIATOMY B MEXIYHApOJHOM COOOIIECTBE
ornpeneneHuo, «EcTecTBeHHO-Hay4YHasi FPAMOTHOCTh — 3TO CIIOCOOHOCTD YEJIOBEKA
3aHMMAaTh AKTHUBHYIO TPaXKIAHCKYIO TO3MLUI0 MO OOLIECTBEHHO 3HAYMMbIM
BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMM HAayKaMH, W €ro TOTOBHOCTH
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMUA HAeAMH. HaydHO TI'paMOTHBIN YeEIOBEK
CTPEMUTCSI y4yaCcTBOBaTb B apryMEHTHUPOBAHHOM OOCYXJAEHHH MpoOieMm,
OTHOCSIILIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJOTHUSIM, UYTO TpeOyeT OT HEro
CJIENYIOIMNX KOMIIETEHTHOCTEM:

HayYyHO OOBSCHATH SIBJICHUS, OLEHUMBATh U IOHUMAaTh OCOOEHHOCTH
HAy4YHOI'O UCCJIENOBAHUSA,

MHTEPIIPETUPOBATh JAHHBIE U HCIOJb30BaTh HAyYHBIE JTOKA3aTENbCTBA IS
IIOJIyY€HHMsI BBIBOJIOB.

N3ydyenne Qpu3nKu cocoOOHO BHECTH pPELIAOIIMNA BKIAaa B (hOpMHpPOBaHUE
€CTECTBEHHO-Hay4YHOH IPaMOTHOCTH 00Y4arOIIHUXCsl.

Henn n3yyenus: yueOHoro npeamera « Dusnka»
[enn wu3ydyenuss ¢GU3NKK HAa YpPOBHE OCHOBHOTO 0OIIEro ooOpa3oBaHUs
onpenenensl B KoHuenuu npenoaaBanusi yueOHoro npeamera «dusuka» B



oOpa3oBaTeibHbIX opranuzanusx Poccuiickoit ®enepanuu, peagu3yrouux
OCHOBHBIE  00II€00pa3oBaTENbHbIE MNPOrPAMMBI,  YTBEPKAEHHOW pElICHHEM
Komnerun MunucrepctBa npocsenieHus Poccuiickoit denepanyu, TpoOTOKOI OT
3 nexabps 2019 r. Ne [1K-48H.

[enu uzyuenus Gpusuku:

npuoOpeTeHre HHTEepeca W CTPeMJIEHHS OOYy4alolUXcsi K HaydYHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTYAIbHBIX ¥ TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAy4YHOM METOJ]le NMO3HAaHUA U (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOI'0 OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yYeHUs OCHOB
CTpOEHUS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoOBaHUE TPEACTABICHUN O pONW (PUMKHU NI Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cepax  Oynmymiei
npoeCCUOHANILHONW  AESATEIbHOCTH, CBA3aHHOM C (U3HKOH, TMOJArOTOBKAa K
JanbHeNeMy oOy4eHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHue HSTHX IeJell Ha YpPOBHE OCHOBHOTO oOIero oOpa3oBaHUs
o0ecreuynBaeTcs peIeHHEM CIEAYIOIINX 3a/1au:

npuoOpeTeHre 3HaHWM O  JAUCKPETHOM  CTPOCHHUM  BENIeCTBa, O
MEXaHUYECKUX, TETJIOBBIX, JIEKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

NpUOOpPETeHNE YMEHHUM OIUCHIBATh U OOBACHITH (PU3HUECKUE SIBICHUS C
MCTIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHU,

OCBOGHHE METOAOB pEIICHUS MPOCTEHIIUX pacdy€THBIX 3a4ay  C
UCTIONb30BaHWEM  (U3MYECKUX  MOJENeH, TBOPUYECKUX HM  MPAKTHUKO-
OpPHUEHTHUPOBAHHBIX 33]1a4;

pa3BUTHEC YMEHUH HAOIIOATh MPHUPOIHBIC SBICHHS M BBITIOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME TPUEMOB palbOThl ¢ MH(OpManuend (QU3NYECKOro Ccoaep KaHus,
BKJIIOYass HWH(POPMAIMIO O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKHM;, aHAIHM3 U
KPUTHUYECKOE OLIEHUBAHUE HH(POPMAIINH;

3HAKOMCTBO €O chepamu TPOPECCHOHATLHOMN NIEATETLHOCTH, CBSI3aHHBIMU C
(Gu3UKO, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSIX
(bu3nUeCcKOl HayKH.

Ha ocHoBe m3ydeHuss mMarepuana Kypca (U3MKH NPOAOKATH Pa3BUBAThH Y
ooOyuaroruxcs ¢ HOA MbicnuTenbHble Onepanuu, Ipu U3y4eHUH (PU3NYECKHX
3aKOHOB, TEOpPHUi; OOpPa3HOro, JOTMYECKOI'0 MBIIUICHUS, MPU PEUIEHUU 3a]ady;
paznu4Hble BUIBI NMAMATH YW BHUMAHUSA, NPU WU3YYEHUU HAYYHOU IEATEINHHOCTU
yUeHBIX; (OpPMHUpPOBaTH HAy4YHYIO pe€db, C MNPUMCHEHHEM (U3HUECKOU
TEPMUHOJIOTUM Ha BCEX OJTamax oOOyYeHHUS M OCYUIECTBIATH KOPPEKIIHUIO
JIBUTATENIbHBIX HAPYIICHWH TIpU BBINOJIHEHUM MPAKTUUECKUX 3aJlaHuid WM
nabopaTopHbIX paboT. MakcHUMalbHO CBS3BIBaTh NPHOOpETacMble 3HAHUS C
NPAaKTUYECKON JeATENIbHOCThI0 M IOBCEJAHEBHOW JKM3HBIO  OOYy4YarOIIUXCS,
pa3BUBaTh YU€OHYI0 MOTHBALMIO K MO3HABATEIbHOU JEATENbHOCTH.



I[IpuHUMNBI U MOAX0AbI K peajiu3auuu padoyeil MporpaMmbl

Junamuunocms  6ocnpusmusi  yuyebHo2o  mamepuana. llpeanonaraer
WCIIOJIb30BAaHUE 3aJaHWi TI0 CTENeHW HapacTaiomedn tpyaHoctu. Cremyer
noa0uparh 3aJaHusi, NPHU BBINOJTHEHUH KOTOPBIX HCIIOJIB3YIOTCS JEHCTBUSA
Pa3IMYHBIX AHAJIU3ATOPOB: CIIyXOBOI'0, 3pUTEIBHOI0, KHHECTETUYECKOT 0.

Ipunyun npodykmuenoii obpadbomku ungopmayuu. B uensx ydiiero
YCBOEGHMs TpeMera, paboyas mporpaMma COCTaBIII€TCS TaKUM 00pa3oM, 4TOOBI
MMETh BO3MOXHOCTb YBEJIMYHUTh KOJWYECTBO YACOB MO BCEM TE€MaM, MCKIIIOYUTH
HeoOs3aTeNIbHbIE TEMbI, COKPAaTUB O0BEM TEOPETUYECKOr0 Marepuaja, COXpaHUB
MIPY 3TOM KaK MUHHMYM Oa30BBId YPOBEHb MOATOTOBKH OOYYAIOIIHUXCS. Y ICITHUThH
OosbIliee BHUMAHHE HATJISIHO-DMIIUPUYECKON JESITENTbHOCTUH. Teopus MOXKET
u3ydarbcsi 0e3 BBIBOJA CIOXKHBIX (GopMyn. 3agaud, TpeOyrollue MNpPUMEHEHHUs
CIIOKHBIX MAaTEMaTUYECKUX BBIYHCICHUA W (HOPMYJ, pemarTcs B Kiacce C
noMoIIpl0 yuutens. B ydeOHBIM mpoliecc HEOOXOIMMO BKJIHOYATh 3aJaHMUs,
MpEANOoJIaraloIiue CaMOCTOATENIbHYI0 00pa0oTKy MH(pOpMalUuu 00YYaIOIIUMUCS C
VCIIOJIb30BAHMEM JIO3MPOBAHHOM ITOATAHON nomMouu rnenarora. [IpensapurenbHo
yuutenab o0ydaer paborarh ¢ mHpopManuen mo oopasiyy, alrOpuTMy, BOIIPOCAM.
OOyuaromuiics OCYIIECTBISIET TIEPEHOC TIMOKAa3aHHOTO crmocoba o0paboTku
uHGOpMaIMKM Ha CBOE MHIUBUYAILHOE 3a/1aHHE.

Hpunyun UHOUBUOYANbHO-OUGDDepeHyupo8aHH020 nooxooa. [Tpu
peann3anuyd  aJanTUPOBAHHOW  MPOrpaMMbl  HEOOXOJWMO  HUCIOJB30BaTh
b depeHIMpOBaHHBIN MOAX0/ K KaKIOMY 00y4arollleMy COIJIACHO €ro AuarHosa
u pexomennauuii [IMIIK. B mpouecce oOydeHHs, yuuTelb yYUTHIBAECT TaKue
0COOEHHOCTH O00ydYaromierocs, Kak pa3BUTHE JIBUTaTeIbHON cdepbl, HapyllieHue
oO01eld MOTOpUKHU (00Iasi HAMPSX)KEHHOCTh WU BSJIOCTh, HETOYHOCTh JIBU)KEHUH,
napajiuyu, Tape3bl, HAIUYUe WX OCTATOYHBIX SBJICHHUM);, OCOOCHHOCTU
paboTOCIIOCOOHOCTH (YyTOMJIIEMOCTb, HCTOIIAEMOCTb, PacCessHHOCTb,
MIPECHIIAEMOCTh, YCUAUYNBOCTh, TEMIT pa0OThI; yBEIUYCHHE KOIUYECTBA OLINOOK K
KOHIy YpOKa WJIM MPHU OJHOOOPA3HBIX BUIAX JEATENbHOCTH). TOHKHE IBUKEHUS
najablEeB HEpPa3BUThl MPAKTHUECKHM Yy Bcex oOywawmuxcsa. [loatomy mnepen
yUUTEJIEM CTOMT 3ajJladya COBEPIICHCTBOBAHUS JBUKEHUW U CEHCOPHOTO Pa3BUTHUSA
IPH BBITIOJIHCHWH TPAKTUYECKUX M JIA0OpaTOpHBIX padoT. Ilpm HemocTaTodHOM
Pa3BUTHH YCTHOM pEYH MpPHU TMPOBEJACHUU TEKYIIEr0 U WTOTOBOTO KOHTPOJIS
UCIIOJIb3YET METO/IbI, O0JIEryaronue JOCTHKEHUS MOJOKUTEIBHOTO Pe3ysibTara u
HE TPABMUPYIOIIYIO ICUXUKY 00Yy4arouXxcsl.

Ipunyun momusayuu K y4enuro. ITOT IPUHLUII IOIPA3YMEBAET, YTO KAXKI0E€
y4eOHOE 3aJlaHu€e JOJIKHO ObITh YETKUM, T.€. O0YyJarOUIUNACS JOJKEH TOUYHO 3HATh,
YTO HAJ0 CAENaTh A NOJIYy4YEHHs pe3yjbpTara. Y oOydarollerocss B Clydae
3aTpyIHEHUs JOHKHA OBITh BO3MOKHOCTH BOCIIOJIB30BAThCS OMOPOM MO 00pasily,
10 AJITOPUTMY (3a0BbL1 - TOBTOPIO - BCIIOMHIO - CAENAL0).

OgauM w3 myTel MOBBIIIEHUS MOTUBAIMH M 3(G(PEKTUBHOCTH y4eOHOM
JESATENbHOCTHU SIBISIETCS BKIIIOUEHUE 00yJarouuXxcsi B y4eOHO-UCCIIe10BATENbCKYIO
U TIPOEKTHYIO JIEATENbHOCTh, KOTOPAasi UMEET CIEAYIOINE OCOOCHHOCTHU:



e [[CTM MW 3aJa4yd d3THX BUJOB JEATCILHOCTH OO0YyYaroIIUXCs
OTIPEACISIOTCA KaK MX JIHWIYHOCTHBIMA MOTHUBAMHM, TaK M COIMAJIBLHBIMU. DTO
03HA4aeT, 4To TakKas JASATEIbHOCTD JOJKHA OBITh HaIllpaBjeHa HE TOJILKO Ha
MOBBIIICHWE KOMIICTCHTHOCTH IOJAPOCTKOB B  MPEAMETHOW  001acTH
OTIPEICICHHBIX YUEOHBIX UCIUIUINH, HE TOJBKO Ha pa3BUTHE WX
CITIOCOOHOCTEM, HO M Ha CO3J]aHHE MPOAYKTA, UMEIOIIEro 3HAYUMOCTh JIJIs
JAPYTHX;

e y4eOHO-HCCIE0OBATENbCKAS W TPOCKTHAS JEATEIHHOCTh JODKHA
OBITH OpraHM30BaHA TaKUM OOpa3oM, YTOOBI OOydYaromMecs CMOTJIU
peanu3oBaTh CBOU TMOTPEOHOCTM B OOIIEHUMM C OJHOKJIACCHUKAMH,
yautensMd u T. 1. CTpos pa3lIMYHOTO poja OTHOIIEHHS B XOJe
L[€JICHAIIPABIICHHON,  ITOMCKOBOW, TBOPYECKOH U IPOAYKTUBHOU
JEATEITLHOCTH, O0yJYaroIuecs OBJIaJICBAlOT HOpMaMH B3aWMMOOTHOIICHUN C
pPa3HBIMHM JIIOJIbMHM, YMEHHUSMH IEPEXOJUTh OT OJIHOIO BHJA OOIIEHHUSA K
IPYroMy, TIPHUOOPETAIOT HABBIKM WHIWBUIYAIBHOW CaMOCTOSTEIHLHOU
paboTHI U COTPYTHHYECTBA B KOJIJICKTUBE;

e opraHm3ainus y4eOHO-HUCCIIEIOBATEIbCKUX W MPOEKTHBIX pPadoT
oOyyarommxcst oOecrieunBaeT coYeTaHHue Pa3JIMYHbBIX BHUJIOB
MO3HABATEILHON JIEATEILHOCTH. B ATUX BHUIAX JCATEIBLHOCTH MOTYT OBITh
BOCTpEOOBaHbl  MPAKTUYECKU  JIIOObIE  CIHOCOOHOCTHM  TOAPOCTKOB,
pea30BaHbl TUYHBIC TPUCTPACTHUS K TOMY HIJIM HHOMY BHY JI€ITEILHOCTH.

XapakTepucTuka 0co0bIX 00pa3oBaTeIbHbIX NOTPeOHOCTEH

® HENPEPHIBHOCTH KOPPEKLIMOHHO-Pa3BUBAIOLIETO nporecca,
peann3zyemMoro Kak 4yepes cojep:kanue o0pa3oBaTeNbHbIX 00JacTel, TaK U B
npolecce NHANBUIYATbHON PabOTHI;

® BBEJICHUE B COJIep)KaHHE OOy4YeHHUs CHEIUATbHBIX Ppa3/eNioB, HE
npucyrcTByromux B [Iporpamme  HOpMasIbHO Pa3BUBAIOLIUMCS
CBEpPCTHHKAM,;

® LCIIOJb30BAaHUE CHEIHUAIbHBIX METOAOB, IPUEMOB U CPEICTB
oOydeHus (B TOM 4YHUCJIE CHECHHAIM3UPOBAHHBIX  KOMIIBLIOTEPHBIX
TEXHOJIOTHI), 00ECTIEYMBAIOIINX PEATU3AINIO 00 YICHHS;

® UHAMBHUIyaTU3alus 00yueHus TpeOyeTcsi B OOJbIIel CTENeHU, YeM
JUTs HOPMATUBHO Pa3BUBAIOIIETOCs 00y4aroIerocs;

e HEOOXOIMMO MCIOJB30BAHUE ONOp C JeTanu3auueid B ¢opme
QITOPUTMOB JIJII KOHKPETU3ALUU JIEUCTBUM NIPU CaMOCTOSATEIHHOM paboTe,
oOecrieyeHue o0co00i MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHu3aluu
00pa3oBaTeIbHOM CPEIbI.

e crieruaibHOE OO0yUYEHHE «IEPEHOCY» CPOPMUPOBAHHBIX 3HAHUN U
YMEHHUH B HOBBIE CUTYallUU B3aUMOJECHUCTBUS C IEUCTBUTEIBLHOCTBIO;

e crienuanbHas MOMOIIb B Pa3BUTUH BO3MOXKHOCTEH BepOambHOU W
HeBepOAIbHON KOMMYHUKAIIMK HAa YPOKaX (PU3UKH.

Mecto yueOHOro npeamera «@U3uKa» B y4eOHOM ILJIaHE
B coorBerctBun ¢ ®I'OC OOO ¢Qusuka sBasgercs o0sA3aTeIbLHBIM



OpeMETOM Ha YPOBHE OCHOBHOro oOmiero oOpa3oBanus. JlaHHas mnporpamma
npeaycMaTpuBaeT uydeHue (puszukd Ha 0a30BOM ypoBHE B 00BEME MO 2 4 B
Heneno B 7, 8,9 u 10 xmaccax.

Conep:xanne yueOHOro npeamera « Duzuka
[/ Kjaacc

Pa3znes 1. ®u3uka u e€ poJib B NO3HAHUYN OKPYKAKOIIEr0 MUPA

dusuka — Hayka o npupoxe. Senenms npupoasl (MC!). ®usnueckme
ABJICHUS: MEXAHUYECKHE, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBHIE,
3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenune (uznueckux BenudyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mMepennii. MexxayHapoHasi CUCTEMA €MHHUII.

Kak ¢uszuka u Jpyrue ecTeCTBEHHbIE HAyKH M3Y4alOT MPUPOSY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOAEHHE, TMOCTAaHOBKA HAyYHOI'O
BOIMPOCA, BBIIBKEHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
Ha0r01aeMoro siBiieHus. Onrcanue PU3NYECKUX SBIECHUN C TTIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu

1. MexaHuuecKkue, TeIIOBbIC, JICKTPUIECKUE, MATHUTHBIC, CBETOBBIC
SIBJICHHUS.

2. duznyeckre MpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

1 1U(GpPOBBIM MPUOOPOM.
Jlabopamopnsie pabomol u onvinwi’

1. Ornpenenenue 1eHbI JeJeHUs KaIbl K3MEPUTEIBLHOTO Mprbdopa.

2. N3Mepenue paccTosHUM.

3. N3Mmepenue 00bEMa )XUIAKOCTH U TBEPOTO TEa.

4, Onpenenenue pasMepoB MAJIBIX TEIL.

5. N3mepenune temmeparypbl Ipy MOMOIIM KUAKOCTHOTO TEPMOMETPA U
JlaTYMKa TEMIIEPATYPHI.

6. [IpoBeneHue wuccienoBaHWs MO TMPOBEPKE THUNOTE3bI: JAIBHOCTH

nmoJiéTa IIapuKa, MyIMEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3nen 2. [lepBoHayasibHbIe CBeeHNS 0 CTPOEHHUN BellleCcTBa

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pa3mepbl. OnbIThI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JIBrkeHne dyactull BeniecTBa. CBS3b CKOPOCTHM JIBMKEHUS YACTHI[ C
Temrieparypoil. bpoyHoBckoe aBmxkenue, auddysus. BzaumosneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOEHUE T'a30B, KUJIKOCTEN U TBEPIBIX
(kpuctamnnueckux) Tena. B3anMocBsA3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH

1 MC — seMeHTHI COACpIKaHUs, BKIIIOYAIOMNUE MEKIIPEAMETHBIC CBA3H, KOTOPLIC noz{poGHee PACKPLITEL B TEMAaTUYECKOM
TUIAHUPOBAHUHU.

2 3Z[eCB " fgajie€ mpuBOAUTCS paCHIHpeHHBIﬁ nepeucCHb J'Ia60paT0pHI:IX pa60T 1 OIBITOB, U3 KOTOPOI'0 YUUTEIIb ACJIA€T BI)I60p o
CBOEMY YCMOTPECHHIO U C y‘IéTOM CITMCKA SKCIICPUMEHTAJIbHBIX SaﬂaHI/Iﬁ, npeajiara€MbIX B paMKax OI'D o (I)PISPIKC.



arpCraTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu

1. Habmronenne OpoyHOBCKOT'O JIBUYKEHUS.

2. Hab6monenune nuddysun.

3. Habmronenne  sBiaeHU, OOBACHSAIOMUXCS  NPUTSHKCHHEM — WIH

OTTAJIKUBAHUEM YaCTHUIL BEIICCTRA.
Jlabopamopuvie pabomul u onvimol

1.  Ouenka paumamerpa aToMa METOJOM psIOB (C HCIOJB30BAaHHEM
dororpaduii).

2. OmbITHI 110 HAOJIOJCHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmneiThl 1O  OOHAPYXKEHHIO  JCUCTBUS  CHWJI  MOJICKYJISIPHOTO
NPUTSKCHUSI.

Pasznen 3. /IBH:KeHMe H B3aUMOAeHCTBHE TeJl

Mexannyeckoe NBUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHKCHUE.
Cxopoctb. CpenHsisi CKOPOCTb IIPM HEPAaBHOMEPHOM JBIKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUSL.

SIBneHue wHepuuM. 3aKOH WHEpLMU. B3auMojeicTBUe Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTHM JIBMKEHMS Tesl. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUIIC
00BbEMa BeIecTBa.

Cuna kak XapakTepuCTUKa B3auMOAEHCTBUS Ten. Cuina ynpyrocTd U 3aKOH
I'yka. 3mepenue cuiibl ¢ TOMOUIBKD JUHAMOMETpA. SIBJIEHHE TATOTEHHS U CUia
TsokecT. Cuna Tsbkectd Ha apyrux ruiaderax (MC). Bec tema. HeBecoMocTb.
CiioxeHue Cuil, HallpaBJIEHHBIX 110 OAHOM npsiMoi. PaBHoxencTByromas cui. Cuiia
TpeHus. TpeHue CKOJbXKEHUSI U TPEHHE MOKOosA. TpeHHEe B MPUPOJIE U TEXHUKE
(MCQO).

Hemoncmpayuu

1. Habmronenne MeEXaHUYECKOT 0 IBUKEHHUS TEla.

2. N3mepenne cKkopoCTH NPSIMOITMHENHOTO IBUKEHUS.

3. Habmronenue siBjieHrst HTHEPIIUY.

4, Habmronenune u3aMeHeHus: CKOPOCTH MPU B3aUMOEHCTBHUU TEll.

5. CpaBHeHUE Macc 1Mo B3aUMOJECHCTBUIO TEI.

6. CnoxeHue cujl, HallpaBJICHHBIX 110 OJTHOW TIPSMOM.

Jlabopamopuvie pabomul u onvimol

1. OrmnpeneneHue  CKOPOCTH  PaBHOMEPHOTO  JBIDKEHHMS  (IIapuka
B JKUJIKOCTH, MOJIETU AJIEKTPUYECKOTr0 aBTOMOOMIIS U T. 11.).

2. Ornpenenenue cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM IIapyKa 10
HAKJIOHHOM IJIOCKOCTH.

3. OrnpeneneHre IUIOTHOCTH TBEPIOTO Tea.

4, OT1BITHI, JIEMOHCTPHUPYIOIITHE 3aBHCUMOCTD PaCTSDKEHHUS
(nepopmanum) NpyKUHBI OT TPUITOKEHHOW CHJIBL.

5. OnbIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHUS

OT BeCa TeJIa U XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEM.
Paznen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEH U ra3oB
JaBnenne. CriocoObl yMEHBIIICHHUS W YBEIUYCHUS JaBiieHus. JlaBaeHue rasa.



3aBUCUMOCTh JaBJEHUS raza oT o0b&ma, TemrepaTypsl. Ilepemaua naBieHus
TBEPABIMU TEJNAMH, KUIAKOCTAMH WU Tazamu. 3akoH [lackansa. IlneBmatmueckue
MalIMHbL. 3aBUCUMOCTb JaBJIEHUS >KUJIKOCTH OT TIIyOMHBL. ['MapocTrarhyeckuii
napanokc. Coobiaromuecs cocyabl. ['napaBindeckue MEXaHU3MBI.

Atmocdepa 3emnu u armocepHoe naBieHue. [IpudmHBI CylecTBOBaHUS
BO3aylIHON 00osouku 3emau. OmnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHus: aTMOCHEPHOTO TABIICHUS.

JleficTBUE KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJ0. BeITanKkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue Ten. BoznyxornaBanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

[Iepenaua naBneHuUs: KUAKOCTHIO U Ta30M.

Coobmiaromuecst CoCcyibl.

['mapaBnuueckuit mpecc.

[IposiBnienue nelcTBUS aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00bEMA NOTrPYKEHHON YacTH
T€Na U TUIOTHOCTHU KUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUJIKOCTH.

8. VYcnoBue 1IIaBaHusA TeN: IUIABAHWE WM TOTPY)KEHUE Tel B
3aBUCHUMOCTH OT COOTHOILLIEHUS IUIOTHOCTEN TENIa U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol

e

1. HccnenoBanne 3aBHCHMMOCTM Beca Tela B BOJE OT 00bEMa
MOTrPYKEHHOU B )KUIKOCTh YaCTH TEJIA.

2. OnpeneneHue BBITAJKUBAIONIEH CWIbL, JACHCTBYIOIIEHM Ha Teo,
MOTPYKEHHOE B )KUIAKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHJIbI, JICMCTBYIOIICH Ha
TEJO0 B JKHUJKOCTH, OT MacChI TeJIa.

4, OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOIIECH CHIIbL,

JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOrpyKEHHOM B KMIKOCTh YaCTH
T€Ja U OT IJIOTHOCTH JKUIKOCTH.

S. KonctpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHHE  JIOAKH
Y OIIpENIENIEHUE €€ TPY30IIOAbEMHOCTH.

Pa3zpnen 5. PaGora 1 MOIIHOCTH. DHepPrus

Mexannueckas pabora. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckas dHeprus. KuHermueckas W TNOTEHUUAJIbHAS JHEPIUs.
[IpeBpalenre 0OTHOrO BU/IA MEXAaHWYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
SHEPrUU B MEXaHUKE.

Hemoncmpayuu

1. [Ipumepsl NpOCTHIX MEXAHU3MOB.



Jlabopamopuwvie pabomol u onvimol

1. Omnpenenenre pabOTHI CHIBI TPSHUS TP PABHOMEPHOM JIBIKCHUU
TeJa M0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECUS pblyara.

3. N3amepenue KIIJ[ HaKIOHHOM TJIOCKOCTH.

4. N3yueHune 3akoHa COXpaHEHHUSI MEXaHUYECKOU YHEPTUH.

7 kaacc

Pa3nen 6. TemioBbie ABJIEHUSA

OCHOBHbBIE TIOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOU TEOPUH CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MoJieKyJ. OTBITHI, MOJATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPHHU.

Monenu TBEpPAOro, KUIAKOTO M Ta3000pa3HOrO0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB Tra3oB, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUU MOJICKYISIPHO-KUHETUYECKON TEOPHHU.
CmaunBaHU€ U KaOWUISIPHBIE siBJICHUA. TEII0BOE pacliUpEeHUE U CKaTHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS
YacCTHII.

Buytpennsis  sHeprus. CrocoObl HM3MEHEHHUST BHYTPEHHEH OSHEpPruu:
TeIIonepeaada u COBEpIIICHUE paboTHI. Bus TeIUIoNepeaavu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuecTBO TEIIOTEL. Y aelbHaAs TEIIOEMKOCTh BelecTBa. TermIooOMeH U
TEIJIOBOC paBHOBECHE. Y paBHEHHE TEIIOBOTO OajiaHca.

[InaBriieHre U OTBEpJIEBaHNE KPUCTALUIMUECKUX BEIIECTB. Y JebHas TEIIoTa
mnaBnenus. [lapooOpazoBanne u kouaeHcaunus. Mcnapenune (MC). Kunenwue.
VYnenpHas Teruiora mapooOpa3oBaHMs. 3aBUCUMOCTH TEMIIEpATyphl KUIICHHUS OT
atMoc(epHoro naBieHus. BnaxxHocTh Bo3myxa.

DHeprus TOIIMBA. Y AebHAs TEIJI0Ta CrOPAHUSL.

[TpuHnunel  paboThI TETUIOBBIX JIBUTATEIICH. KITJI TEILUIOBOTO
neurarens. TernoBbie ABUTATENN U 3alluTa okpyxKarotieit cpeast (MC).

3aKoH COXpaHEHUS U MPEBPAICHUsI SHEPTUH B TEIIOBBIX mpoieccax (MC).

Jemoncmpayuu
Hab6mronerne OpoyHOBCKOT'O JIBUYKEHUS.

Hab6monenune nuddysun.

Habmronenue siBjeHni cMaYrBaHUS M KalTWJUISIPHBIX SBICHUH.
Habmronenue TemioBoro paciumpeHus Tel.

M3MeHeHune naBiieHMs] ra3a MpU W3MEHEHUM 00bEMa W HarpeBaHUU
WJIN OXJIaXKICHUM.

agbrowhE

6. [TpaBuia u3MepeHus TeMIEPaTyphl.

1. Bune! Tennonepenayu.

8. OxuaxkeHue npu COBEPILICHUH PadOThI.

Q. HarpeBanue npu coBepiieHnn pabOThl BHEITHAMH CHJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH Pa3TUIHBIX BEIIECTB.

11. HaOGaronenue KUIIEHU.

12. HaGmroaeHne MOCTOSHCTBA TEMIIEPATYPHI IPH IIABJICHUH.
13. Moaenu TEIUIOBBIX ABUTATEIEN.
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Jlabopamopuwvie pabomol u onvimol

1. OnbiTel 1O OOHAPYXKEHUIO  JCHUCTBHSL  CHUJI  MOJIEKYJISIPHOTO
PUTSKESHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIU WIIM caxapa.

3. OnbITHl MO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH
U TBEPABIX TEIL.

4. Omnpenenenue AaBiIeHHs BO3AyXa B OAJIJIOHE IITIPHIIA.

S. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJIEHUS BO3JyXa OT €ro
00BbEMa U HArpEBAHMS WM OXJIAXKICHHUS.

6. [IpoBepka THUIOTE3bl JIMHEWHOW 3aBUCUMOCTHU JUIMHBI CTOJOHKA
KHUJKOCTH B TEPMOMETPUUECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaGmtonenne nsMeHeHus: BHyTpEHHEH SHEPTHH Tella B PE3yJIbTaTe
TeIuIonepeaadyu U padoThl BHEIIHUX CHJI.

8. UccnenoBanue sBIEHUS TEITIOOOMEHA PU CMENIMBAHUU XOJIOJHON U
ropsiueu BOJIbI.

9. OnpeneneHrue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOH TMpHU

TEII000MEHE C HAarpeThIM METAINTNYECKUM LIUJIUHAPOM.

10. OmnpeneneHue yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoliiecca UCHapeHusl.

12.  OmpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/TyXa.

13. Omnpenenenue yaenbHOM TEIJIOTHI TUIABJICHUS JIbJA.

Pa3zpnes 7. DiekTpryeckre 1 MATHUTHBIE SIBJICHUSA

Onexktpuzauus Ten. [Ba pona ayekTpuueckux 3apsanoB. BzaumoneinctBue
3apsOKEHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aWMOJEHCTBUSA
3apsKEHHBIX TN OT BEJIUYMHBI 3apsJI0B U PACCTOSHUS MEXKIY TEIaMu).

Onekrpuueckoe noiae. Hampskx€HHOCTh anekTpudeckoro mnons. [Ipuaiun
CYINEPIO3ULINHU INEKTPUUECKUX I0JIEN (HAa KAaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIIEMEHTAPHBIM JIEKTPUYECKUM 3apsi.
Crpoenune aroma. IIpoBOOHMKM W JUANEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUUECKOr0 3apsija.

OJIEKTPUUYECKNA TOK. YCIOBHUS CYLIECTBOBAHUS JJEKTPUUYECKOTO TOKA.
VcTOYHUKH MOCTOSHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUYECKHUI TOK B KUJIKOCTSX U raszax.

Onektpuueckas uenb. Cuna Toka.  DJIEKTPUYECKOE  HAIpPSKEHHE.
ConporuBiieHHE NPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
st ydactka uenu. IlocienoBarenpHOe W MMAapajliebHOE — COEMHEHHE
IPOBOJTHUKOB.

Pabora W MOIIHOCTH 3JIEKTpUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHua.
DJeKTpUYecKre LeNH U MOTPeOUTeNN 3IeKTpuuecKoi auepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

IToctosHHbIE ~ MarHUTHl.  B3aMMOIENCTBHE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MaraHuTHOE 1nojie 3eMiIM U €ro 3Ha4eHHE ULl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarnutHoe 1ojie d3JeKTpuyeckoro Toka. [lpumeHeHue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMiCTBHE MarHUTHOI'O MOJISl HA IPOBOJHHUK C TOKOM.
DneKTpoBUraTeslb MOCTOSIHHOrO ToKa. Mcmonb3oBaHue 31MEKTpoABUTATENEH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
OnbiTel @apanes. SBienue 35ekTpoMarauTHoN nHayKiuu. [Ipasuio Jlenna.

DJIEKTpOreHepaTop. Croco0bI MOJTy4YEHUSA AJIEKTPUYECKOMN SHEPIUHU.
DIEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX UCTOUHUKAX SHEPIHUU.

Hemoncmpayuu

1. DIIeKTpHU3aLHus TEN.

2. JIBa poja SIEKTpUUYECKUX 3apsioB M B3aUMOJCHUCTBHUE 3apsiKEHHBIX
TEll.

3 Y CTpOUCTBO U AECUCTBUE IIEKTPOCKOIA.

4 DnekTpocTaTuyecKasi HHIYKIIHSL.

S. 3aK0H COXpaHECHHUS JICKTPUIECKHUX 3aPsIO0B.

6. [IpoBOAHUKY U TUAIIEKTPUKHU.

7 MonenupoBaHue CUJIOBBIX JUHUHN 3JIEKTPUYECKOTO MOJIS.

8 N cTouHMKY TOCTOSIHHOTO TOKA.

9. JIeiCcTBUSA SJIIEKTPUYECKOI0 TOKA.

10. DneKkTpuYeCKUid TOK B KUIKOCTH.

11. T'a30BbIif pa3ps.

12.  HW3mepeHue cuibl TOKa aMIIEPMETPOM.

13. HM3mepeHue 3MeKTpUUECKOro HAMPSHKEHUS BOIBTMETPOM.

14.  PeocTtaT u Mara3uH CONpPOTUBIICHUH.

15. BzaumoaeiicTBHE MOCTOSHHBIX MATHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTH Pa3JIEICHUs TOJTIOCOB MarHUTa.

17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmIT DpcTena.

19. MarnautHoe nosie Toka. JJIEeKTPOMAarHur.

20. JlelicTBME MarHWTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTelb MOCTOSIHHOT'O TOKA.

22. HccrnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOW WHYKITUH.

23.  Ombitel Dapages.

24. 3aBUCHUMOCTbH HampaBlICHUs HMHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25. DIeKTporeHepaTop MOCTOSHHOT'O TOKA.

Jlabopamopnvie pabomol u onvimol

1. OnpITel 1O HAONIOAEHUIO DJICKTPU3AIMU Ted WHIAYKIHEH W Tpu
COMPUKOCHOBCHHH.

2. HccnenoBanne AeHCTBUS SJICKTPHYECKOTO IO HA IMPOBOJHHUKH H
JTUDJICKTPUKH.

3. Coopka u npoBepka padOThI JIEKTPUUECKOM 1IEMH IMTOCTOSHHOTO TOKA.

4, N3Mepenue u peryaupoBaHUe CHIIBI TOKA.

5. N3mepenne u perynmupoBaHne HANPsHKCHHMS.

6. UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Y€PE3 PE3UCTOP, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHHS HAa PE3UCTOPE.

7. OmbITEI,  JDEMOHCTPHPYIONIME  3aBUCUMOCTh  JJIEKTPUUYECKOTO

COIIPOTHBIICHUS] TIPOBOAHHUKA OT €r0 JUIMHBI, TUIOMIAIHN IONEPEYHOr0 CEYCHHS U
Marepuania.
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8. [IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHU MPH MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwiia JJisl CHIBI TOKA MPU TMapauieIbHOM COEAUHEHUU
PE3UCTOPOB.

10. Ompenenenrie pabOThl AIEKTPUUYECKOrO TOKA, HAYIIETO Yepes
pe3ucTop.

11. OmnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pesucTope.

12.  HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MAYILETO Yepe3 JIaMIOUKY,
OT HAIIPSDKECHUS HA HEW.

13. Omnpenenenue KIIJ] narpeBarens.

14. HccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSHHBIX MATHUTOB.

15. H3ydyeHue MarHUTHOrO TIOJISI MOCTOSHHBIX MAarHUTOB TIPH HX
00BEIMHEHUU U pa3/IeJICHUN.

16. MWccnemoBaHue JACHCTBUS DJIEKTPUYECKOrNO TOKAa HA MAarHUTHYIO
CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHUS
KaTyIIKX C TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJIEHUS TOKA B KATYILKE.

18. U3zydenwue neicTBHUS MATHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

19. KouctpyupoBanue u n3ydenue paboThl JIEKTPOIBUTATEIIS.

20. Usmepenwne KII]] rnmekTpoaBurarenbHON yCTaHOBKH.

21. OnbIThl MO UCCIENOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON HMHIYKLWU:
HCCIIEIOBAaHUE N3MEHEHUI 3HAYECHUS U HAIIPaBJICHNS MHAYKIIMOHHOTO TOKA.

8 ki1acc

Pa3nes 8. MexaHu4vecKkue siBJeHU s

Mexanuyeckoe JABWKEeHHE. MarepuaidbHas Touka. Cucrtema otcuéra.
OTHOCUTENBPHOCTh MEXAaHMYECKOIO JBHKEHHUS. PaBHOMEpHOE MpPSMOJIUHEUHOE
nBwxeHne. HepaBHOMEpHOE npsiMONMHENHOE ABHKEHUE. CpelHsIss 1 MIHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoiuHENHHOe aBuxkeHue. CB0oOOIHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE JBMX)EHUE MO OKpyXHOCTU. Ilepuoa u vacrtora oOpaieHus.
JIuneitHasg u yrioBas CKOPOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeit 3axkoH Hprorona. Bropon 3akoH Hsrorona. Tperunt 3akoH
Hprorona. [IpuHuun cynepro3uiumu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHUS CKOJIbXEHUS,
cuiia TPEHUS MOKOs, IPYTrrue BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOI'O TATOTEHHSA. Y CKOpPEHHE CBOOOIHOIO
nafgeHusa. JIpuwxkenue mmuaner Bokpyr Comnua (MC). IlepBas kocMuueckas
CKOpOCTh. HeBecoMOCTh U neperpys3Ku.

PaBHOBecue maTepuanbHON TOUYKU. AOCONMIOTHO TBEPHOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OCBhIO BpamieHusi. MomeHT cuiibl. LIeHTp TsxkecTH.

Nmnynec tena. 3MeHenne uMmiynbsca. Mnynbe cunbl. 3aKOH COXPAHEHUS
umIyibca. PeaktuBHoe npmwkenue (MC).

Mexanuudeckass pabota U MOIIHOCTb. PaboTa cui TsbKECTH, YNPYrocTw,
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TpeHus. CBA3b dHepruu u padotsl. [loTeHnnanbHast HSHEPrUs Tena, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SJHEprus CKaTou NMpykuHbl. Knuernueckas
sHeprus. TeopeMa 0 KMHETMYECKOM dHEPIMH. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu

1. Habmronenne MexaHU4ecKoro JABMKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX
TEJI OTCUETA.

2. CpaBHeHUE NyTEl U TPACKTOPUM JIBUKEHHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

3. N3mepenne cKopoCTU U YCKOPEHHUS IPSAMOJIMHENHOIO IBUKECHUS.

4, HccnenoBanne npu3HAKOB pABHOYCKOPEHHOIO IBUKECHHUSI.

d. HaGntonenue nBrkeHust Teaa mo OKpy>KHOCTH.

6. Habmronenne MexaHUUECKUX SIBICHHM, MPOUCXOISAIIMX B CHUCTEME

orcuéra «Temexkka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKECHUH
OTHOCUTEIHHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHMS TElla OT MacChl Tena M JEUCTBYIOLIEH Ha
HEro CHJIBI.

8. Habmronenue paBeHcTBa CUII IIPU B3aUMOICUCTBUU TEN.

Q. N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

10. Tlepemauya ummysnbca Mpu B3aUMOJICHCTBUM TEJL.

11. IIpeoOGpa3oBaHusi SHEPTUU IPU B3aUMOJACHCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCa MMPU HEYTIPYTOM B3aMOICHCTBHH.

13. CoxpaHeHue UMITyJibca MpU A0COIMIOTHO YIIPYTOM B3aUMOEHCTBUU.

14. HabGmroneHue peaKTUBHOTO IBUKSHUS.

15. CoxpaHeHre MEeXaHUYECKOM SHEPTUH MPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHE MEXaHWYECKOW OJHEPTruy TIPH JBIKCHUHM Teja TIOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomuol u onvimol

1. KoncrpynpoBanne  Tpakta g pasroHa W JAJbHEHUIIEro
PABHOMEPHOI'O IBUKEHUS APUKA WM TEJIEKKHU.

2. Onpenenenue cpeiHeil CKOPOCTU CKOIbXKEHUS OpyCcKa WIHM JBUKCHUS
[IapyKa Mo HaKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue yCKOpEHHs TeENa NPU PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBanne  3aBUCUMOCTH  IIyTM  OT  BPEMEHH npu
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

S. [IpoBepka rumoTe3bl: €clidi NpH PAaBHOYCKOPEHHOM JABMXKEHUU 0€3

HAa4yaJbHOM CKOPOCTHM IIyTH OTHOCATCS KakK psA  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHU OJIMHA-KOBBI.

6.  HccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI
HOPMAaJIBHOT'O JIaBJICHUSI.

7. Omnpenenenne kK03pGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8.  Omnpenenenue xECTKOCTH MPYKUHBI.

9.  Onmnpenenenue pabOThl CHIbl TPEHHsI NPU PABHOMEPHOM JIBKEHUU

TCJIa I10 FOpHBOHTaHLHOﬁ IMOBCPXHOCTH.
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10. Ompenenenne pabOTBHl CHJIBI YOPYrOCTH TpH TMOABEME Tpy3a
C MUCIIOJIb30BAHUEM HEITOABIKHOTO M TIOJIBUKHOTO OJIOKOB.

11. H3ydeHue 3aK0HA COXPAHECHHS YHEPTUH.

Pa3nen 9. Mexannueckne KoJjie0aHUA U BOJTHbBI

KonebarenpbHoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTHUKU  KOJEOAHMUIA:
[IEPUOJ, YacTOTa, aMIUIMTyAa. MarTeMaTuyecKuid U MNPYKUHHBIA MasATHUKMU.
[IpeBparnienne sHEpruy Mpu KojicbaTeIbHOM JIBUKCHUU.

3aryxaromiue konebanus. BeiHyx)aeHHbIe konebanus. PesoHanc.

Mexannyeckue BoOHBL. CBOMCTBA MEXaHWYECKHX BOJIH. [IpononbHbIE H
MONEpEYHbIe BOJHBL. JlTMHA BOJHBI M CKOPOCTh €€ PacinpOCTPAHCHMUS.
MexaHuueckue BOIHBI B TBEPAOM Teine, ceiicmuueckue BoHbl (MC).

3ByK. I'poMKOCTh 3ByKa M BbIcOTa ToHa. OTpakeHue 3Byka. MHppa3Byk u

YJIBTPa3BYK.

Hemoncmpauuu

1. HaGntonenue xonebanuii Ten moja AEWCTBHEM CHIIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

2. HaGntonenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. Habmronenue BeIHYKIEHHBIX KOJIEOAHUM U pe30HaHca.

4. Pacnpoctpanenrie npogoibHBIX U MONEPEYHBIX BOJIH (Ha MOJIEH).

5. Habmroenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6.  AxycTuuyeckuil pe3oHaHC.

Jlabopamopuvie pabomul u onvimol

1. Ornpesenenne 4acTOThl M MEpUOaa KOJIeOaHUH MaTeMaTHYECKOro
MasiTHUKA.

2. OmpeneneHve 4YacToThl U TepUoJa KoJeOaHUM MPYKUHHOTO
MasiTHUKA.

3. HccnenoBanre 3aBUCHUMOCTH TIeproaa KojieOaHWM TOABEIICHHOIO K
HUTH TPpy3a OT JJIMHBI HUTH.

4, UccnenoBanne 3aBHCHMOCTH TIEPHOJA KOJIEOAHWUW TMPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpUOIA KOJIEOaHU Ipy3a, MOABEIIEHHOTO
K HUTH, OT Macchl rpysa.

6. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb IE€pUOAa KoJeOaHMi
MPY>KMHHOTO MasiTHUKA OT MACChI Ipy3a U KECTKOCTU MPYKUHBI.

7. N3mepenune yckopeHus CBOOOHOTO MaCHUSI.

Paznen 10. DiekTpoMarHuTHOe TOJie W IJIEKTPOMATHHUTHbIE
BOJIHBI

DONeKTpOMarHuTHOE  Tojie.  DJeKTpoMarHuTHble  BoiHbl.  CBolicTBa
ANEKTpOMarHuTHeIX BOJdH. lllkana snekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3H.

DJleKTpoMarauTHas npupoga ceera. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu
1. CBOMNCTBA IJIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBA CBETA.
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Jlabopamopuwvie pabomol u onvimol

1. U3yueHne CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOWUIIBHOTO
TenedoHa.

IToBTOpPHUTEIHLHO-00001IAOIIHIT MOYJIb

[ToBTOpUTETHHO-0000IAIONINN MOAYIIh IPEIHA3HAUEH [IJIs1 CUCTEMATU3 AU
u  0000mIeHUSI  MNPEIMETHOTO  COACpKAHUST W ONbITa  JIEITEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYCHHUH BCETO Kypca (DM3HKHU, a TAaKKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYHapCTBEHHOMY »JK3aMeHy Mo (u3uke s O00ydaroluxcs,
BBIOPABIIMX ATOT Y4E€OHBIN MpeaMET.

[Ipy u3yyeHun TaHHOTO MOIYJSl PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JeSATeTbHOCTU, HA OCHOBE KOTOPBhIX 00€CTEUMBAETCS JOCTHUXKEHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (opmupyercs
€CTEeCTBEHHO-Hay4YHasl TPAMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HMCCJICIOBaHUs
SBJICHUW TOPUPOALI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (hU3NUYECKUE
ABJICHUSI, TPUMEHSS TOJyYEHHbIE 3HAHMS, pelaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAJIbLHBIC.

[IpyHIMNNANIBHO IEATEIIbHOCTHBIN XapakTep JaHHOIO pa3jiesia peain3yeTcs
3a CUET TOTO, YTO YYAIIUECS BBIMOJIHAIOT 3a/IaHUsI, B KOTOPBIX UM IPEIIaraceTcs:

HA OCHOBE IIOJYYECHHBIX 3HAHWM paClO3HABaTh M HAYYHO OOBSACHSTH
dbuznueckue SBJICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3MYECKUX SIBICHUH, B
TOM YHCJIE JIJIs IPOBEPKU TUIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITH  HAy4YHbIE OCHOBBI  HAmOOJIe€  BaXHBIX  JOCTHUKEHUM
COBPEMEHHBIX  TEXHOJIOTMM, Hampumep, TMPAKTUYECKOrO  HUCIOIb30BaHUs
pa3MYHBIX MCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHAa IPEBPAIICHUS U
COXPaHEHHMS BCEX U3BECTHBIX BUIOB YHEPTUH.

Kaxmas w3 TemM [maHHOro pasliena BKIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue o0o0mIaroniero xapakrepa. Pasnen 3aBepiiaercsi MNpoBeIEHUEM
JUArHOCTUYECKON M OLIEHOYHOW pabOThI 32 KypC OCHOBHOM IIKOJIBI.

9 kuacc

Pa3nen 11. CBeToBbBIE AIBJIEHUSA

JlyueBas MO EJIb CBeETA. Hctounuku CBeTa. [TpssmonuHeHOE
pacnpoctpanenue csera. 3atMeHusa Connua u Jlynsl. OTpaxenue cBera. [Inockoe
3epKano. 3aKOH OTpakeHUs CBETA.

[Ipenomiienne cBera. 3akOH mpenomiieHUsi cBerta. [lolHOEe BHYTpEHHee
OTpakeHHe cBeTa. lcnonb30oBaHUME TIOJHOTO BHYTPEHHEro OTpakKeHUs B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox unyweit B nauH3e. Onruueckas cucteMa (oroamnmnapara,
Mukpockona u teneckona (MC). I'ma3 kak ontudeckas cucrema. biM3opykocTs U
JNATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B croektp. OmnwiTel HbetoToHa. ClioxeHue
CIIEKTPAJIbHBIX LIBETOB. Jrcnepcus ceera.

Hemoncmpayuu
1. [IpssMonuHEHOE pacIpOCTPaHEHUE CBETA.
2. OtpaxeHue cBeTa.
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3. [Tonyyenue wu300pakeHU! B IUIOCKOM, BOTHYTOM M BBIIYKIOM
3epKajiax.

4. [Ipenomnenue cpera.

5 OnTuyeckui CBETOBO/I.

6 Xop nyuyelt B coOuparole JuH3e.

7. XoJ1 Ty4el B pacCeuBarollIei JTUH3E.

8 [Tonyuenne n300pa>keHU C MOMOILBIO JTUH3.

Q. [Ipunnun neiictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopnens riasa.

11. PasznoxeHue 6e0ro cBeTa B CIEKTP.

12. Tlomydenue Genoro cBera Mpu CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol

1.  HccnemoBaHue 3aBUCHMOCTH yTjIa OTPAKEHHsI CBETOBOTO Jyda OT
yria majaeHus.

2.  H3ydeHue XapaKTepUCTHK HW300paXCHHS TIpeaMeTa B TUIOCKOM
3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIICHUS CBETOBOTO Jiyda OT
yria majeHus Ha TPAHULIEC «BO3IYX—CTEKIION.

4. [Tonyyenue n3o0paxeHuit ¢ MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. Omnpenenenue (GOKYCHOI'O  PacCTOSHUA W ONTHYECKOM  CHJIBI
coOmparoIei JTUH3HI.

6. OMnBITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKTD.

7. OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB MPH UX HAOTIOICHUH Yepes

IIBETOBBIC (PUIIBTPHI.

Pa3znen 12. KBantoBble siBJIeHUSI

Omneitel Pe3zepdopna u mnanerapHas monens atoma. Monens aroma bopa.
HcnyckaHue u niornonieHrue ceera aroMmoM. KBaHThbl. JInHeyaTbie CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, Oera- 1 raMma-uznydeHus. CTpoeHre aTOMHOTO
anpa. Hykionnas Mopens aromHoro sapa. MW3oromel. PaanoakTuBHBIE
npeBpauieHud. [leproa nomypacmnajaa aTOMHBIX SIIEP.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsSA0BOIO M MAcCOBOIO YHCEIL.
DOHeprus CBsI3M aTOMHBIX snaep. CBsA3p Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenus saep. Ucrounuku sneprun Connia u 3831 (MC).

Slnepnas sHepreruka. [[eWCTBUS pPagUOAKTHBHBIX H3IYyYCHHM HA >KUBBIE
opranusmsl (MC).

Jemoncmpayuu
CHexTpbl U31y4EeHUS U HOTJIOIICHUS.

CnexTpsl pa3IM4HbIX Ta30B.

Cnektp Bogopoa.

HabGntonenue tpekoB B kamepe BunbcoHa.

Pabota cuérunka HOHU3UPYIOIIMX U3JTyYECHHIA.

Peructpanus uznydeHust IpUPOJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlaﬁopamopuble pabomul u onvimol

1. Ha0ntonenue CrutomHbIX U IMHEHYAThIX CIEKTPOB U31y4YEHUS.

2. HccnenoBanne TPEKOB: U3MEPEHNE SHEPTUH YACTHULBI IO TOPMO3HOMY

ook wnrE
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nyTH (1o hoTorpadusm).

3. N3mepenne paarnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAO M A MOYJIb

[ToBTOpUTENLHO-0000IIAONINI MOTY/Th TPEAHA3HAUEH JISI CUCTEMATHU3alUN
U 0000uIeHUsT TPEIMETHOrO0  COAEpX aHus U OMNbITa  JeATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe JJIsl MOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yJaronmxcs,
BBIOPABIINX 3TOT YYCOHBIN MPEIMET.

[Ipu n3ydyeHnn JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIESITENHHOCTH, HA OCHOBE KOTOPBIX 00ECIIeUMBAETCS JOCTHKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUITAHUPYEMBIX  pE3yJbTaTOB  0oOyueHus, GopMupyercs
€CTECTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJIOB HMCCIIEIOBAHUSA
SBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHHE YMEHHSIMU OOBSICHATH (Pusnueckue
SBJICHUSI, TPUMEHSA TMOJIYYCHHBbIE 3HAHUA, peEIIaTh 33Ja4d, B TOM 4YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHANBHO IEATEIBHOCTHBIM XapaKTEp JaHHOIO pa3liena peajn3yercs
3a CU€T TOTO, YTO YYAIIUECs BBIMOIHAIOT 3a/IaHUs], B KOTOPBIX UM IPEJIaraercs:

HAa OCHOBE IIOJYYCHHBIX 3HAHUW paclo3HaBaTh M HAy4YHO OOBACHATH
dusznueckue sIBICHNS B OKPYXKAIOMIEH IPUPOJIE U TOBCETHEBHOMN KU3HU;

MCIOJI30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUHN, B TOM
YyuCIie 151 POBEPKHU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBbIE OCHOBBI HaHOOJIEe BaKHBIX JTOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO MCIOJIb30BAHMS PA3TUYHBIX NCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUS! BCEX M3BECTHBIX BUOB
SHEPIUH.

Kaxnas wu3 TeM [aHHOro paszfena BKIKOYAET JKCHEPUMEHTAJIBbHOE
uccienoBanue 0000IIaronero xapakrepa. Pasznmen 3aBepiiaercsi MpOBEIEHUEM
JTUArHOCTUYECKON 1 OIIEHOYHOM paOOThI 32 KypC OCHOBHOM IITKOJIBI.

Iliianupyembie pe3ybTAThl 0CBOCHUA Y4eOHOro npeamera «Du3nka
HAa YPOBHE OCHOBHOI'0O 00111€er0 00pa3oBaHus

N3yuenne ydebHOro npeamera «Pusnka» Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus JOJDKHO OO€cTHeunBaTh JOCTHUAKEHUE CIEAYIOIIUX JHUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE Pe3yJbTATHI
Iampuomuueckoe eocnumanue:
NpOSIBJICHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUCKON (hM3UIECKON HAYKH;
IIEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(U3UKOB.
I'pasxicoanckoe u 0yxo08HO-HpAECMEEHHOE 60CRUMAHUE:
TOTOBHOCTD K AKTUBHOMY y4acTHIO B 00CyX1eHun
OOIIIECTBEHHO-3HAYMMBIX M 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKCHUHN (DU3UKH;
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OCO3HAaHHUE BaXHOCTH MOPAIBHO-3THUYECKUX MPUHLUIIOB B JESATEIbHOCTU
Y4EHOTO.
Jcmemuueckoe ocnumanue:

BOCIIPUSATHE ICTETUUYECKUX KauyeCTB (PU3NYECKOU HAYKU: €€ TAPMOHUYHOTO

MIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:

OCO3HAHHWE IIEHHOCTH (M3UYECKOW HAayKW KaK MOIIHOTO0 WHCTPYMEHTA
MO3HAHUSI MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMH, Ba)KHEUILEH COCTaBIIAIOLIEH
KYJBTYPHI;

pa3BUTHE HAYYHOH JIFOOO3HATENLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
JeSTeIbHOCTH.

Dopmuposanue Kyaomypvl 300pP06b U IMOYUOHATbHO20 O1A2ONONYUUA

OCO3HAHHME IIEHHOCTH 0€30MacHOro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU TMpaBuwi O€30MaCHOrO TMOBEACHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C SJIEKTPUYECKUM M TEIUIOBBIM OOOpY/JAOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pPeQUICKCHUH, TpPHU3HAHWE CBOETO TpaBa Ha
OLIMOKY M TaKOTO )K€ MpaBa y IPyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE Yy4YacTHE€ B PEIICHUM MNPAKTUYECKUX 337a4 (B paMKax CEMbH,
IIKOJIBI, TOPOJia, Kpas) TEXHOJOIMYECKOW M COIMAJIbHOW HaIpaBICHHOCTH,
TpeOYIOIUX, B TOM YKCII€ U (PU3NUECKUX 3HAHUY;

MHTEpPEC K MPAKTUUYECKOMY U3YUeHHIO ITpodeccHii, CBI3aHHBIX ¢ (PU3UKOM.

IKonozuueckoe eocnumanue:

OpHEHTallUA Ha MpPUMEHEeHUE (PU3MYECKUX 3HAHUM /IS pelieHus 3a71ad B
00JIaCTU OKpY’KAloIIed Cpelbl, IUIAHUPOBAHUS TIOCTYIKOB W OIICHKH UX
BO3MOXHBIX IIOCJIEACTBUM ISl OKPYKAKOIIEH CPEJIBL;

OCO3HaHHE TI100aJTFHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM U MyTel ux
pelIeHusl.

Aoanmayua odyuarowe2oca K U3MEHAIOUWUMCA YC108UAM COUUATNbHOU U
npupooHoll cpeowl:

NOTpeOHOCTh BO B3aUMOJICHCTBUM IPU BHIOJIHEHUU UCCICAOBAHUN U

IPOEKTOB (PU3UYECKON HANIPABICHHOCTU, OTKPBITOCTH OTBITY U 3HAHUSM JPYTHX;

MOBBIIIIEHUE YPOBHSI CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JESATENbHOCTD;

noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAaHWA, B TOM YHUCIE
dbopMynMpoBaTh UJEH, TMOHATHSA, THUIOTE3bl O (U3UYECKUX OOBEKTaX U
SABJICHUSX;

OCO3HaHUE JePUIMUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEU B
obnacTu Ppu3uKy;

IJIAHUPOBAHUE CBOETO Pa3BUTHUA B NPUOOPETEHHH HOBBIX (PU3UUYECKUX
3HAHUM;

CTpEeMJICHUE aHAJU3UPOBaTh M  BBIABIATH B3aUMOCBS3U  MPUPOJBI,
O0ITIeCTBa U IKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

OLICHKA CBOMX JIEMCTBUM C YYETOM BIMSHUS HA OKPYXKAKOIIYIO CpELY,
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BO3MOJKHBIX TJI00QIBHBIX HOCJIG,Z[CTBI/IfI.

MeTanpeaMeTHble pe3yJbTAThI
YHuBepcajbHbIe I03HABATEIbHBIEC 1eHCTBUA
ba3zoevie nocuueckue oelicmeus:

BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKA OOBEKTOB
(s1BIIEHUI);

YCTaHABJIMBAThH CYIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS JJIsI
0000IIeHNS ¥ CPABHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSX, OTHOCSAIITUXCS K (DU3UUCCKUM SBJICHUSIM;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M TMPU H3YYCHUH (HUIUICCKUX
SBJICHUH M TIPOLIECCOB; JI€JaTh BBIBOABI C HCIIOJIL30BAaHUEM JEAYKTHUBHBIX H
WHAYKTUBHBIX  YMO3AKJITIOUCHHWH, BBIIBUTATh THIIOTE3BI O B3aMMOCBSI3IX
(bu3HUeCcKNX BETUYMH;

CaMOCTOSATENILHO BBIOMpaATh CHOCOO pelleHus Y4eOHOU (U3UUECKOM
3amauyn  (CpaBHEHHME HECKOJIbKMX BApUAHTOB pEIICHHUS, BHIOOp HamoboIee
MOJIXOIAIIEr0 ¢ YUYETOM CaMOCTOSTENIBHO BbIIEIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

UCIIOJIb30BaTh  BOMPOCHI KAk  MCCIEAOBATENbCKUI UHCTPYMEHT
MO3HAHMUS;

MIPOBOJIUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IJIAHY OMBIT, HECIOXKHBIN
(bU3UYECKHI KCIIEPUMEHT, HEOOJIBIIIOE HCCiieoBaHNE (PU3UYECKOTO SIBJICHUS;

OIICHWBATh HAa TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICOBAHUS WJIK SKCIIEPUMEHTA,

CaMOCTOSITENIbHO (OPMYJIUPOBATH O0OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMUS;

POTHO3UPOBATh  BO3MOXKHOE JalibHEMIlIee pa3sBUTHE  (PUBUUECKUX
MPOLIECCOB, a TaK)X€ BBIIBUTATh MPEANOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Paboma c unghopmayueir:

NPUMEHSATh Pa3jIu4HbIe METO/Ibl, MHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U
orOope wWHPOPMAIMK WIH JaHHBIX C YYETOM TIPEIIOKEHHON ydeOHOM
bu3uYecKon 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
pPa3TUYHBIX BUIOB U (POPM TIPE/ICTABIICHNUS,

CaMOCTOSITETILHO ~ BBIOMpaTh ONTUMAJbHYIO (GOpMY TIpe/CTaBICHUS
uH(pOpMallMM U WJUIIOCTPUPOBATh pEIIaeMble 3aJa4l HECIOKHBIMH CXEMaMH,
JuarpaMMaM#, MHOU TpaduKoi U UX KOMOMHAIUSIMH.

YHuBepcajibHble KOMMYHHKATHBHbBIE e CTBUSA
Obwenue:.

B Xoj€ OOCyXJeHHs y4eOHOro maTepuaina, pe3yiabTaToB J1abOpaTOpPHBIX
paboT ¥ TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PEIICHHWE 3aJaud U TMOJepKaHUE
OJ1aro)KeIaTeIbHOCTH OOIICHUS;
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COMOCTAaBIIATh CBOM CYXACHUS C CYXKICHUSIMU JPYIUX YYaCTHUKOB
Juanora, OOHapyKUBATh Pa3IU4He U CXOJICTBO TTO3UITUN;

BBIpakaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

NyOJIMYHO MPEACTABIATH PE3YJIbTATHI BHIIOJTHEHHOTO (PU3NYECKOTO OMbITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, ITIPOCKTA).

Cosemecmnasn oesmenvnocms (compyonuuecmeo).

NOHMMaThb W  MCHOJB30BaThb  IPEUMYIIECTBA  KOMAHJIHOMN U
WHANBUIYaTbHON paOOThl TP PEIICHUU KOHKPETHON PU3NUYECKON MPOOIeMBbI;

OPUHUMATh LIEJTM COBMECTHOW JIEATEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no €€ JOCTHKEHUIO: PACIpeNeNsTh poyik, 00CYX AaTh MPOLECCHl U PE3YIbTaThl
COBMECTHOM padboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBITIOJTHSATH CBOIO YacTh palOTHI, JJOCTUTAs] KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HANpPAaBICHUIO W KOOPAUHUPYS CBOM JEUCTBUS C JIPYTUMHU YJI€HAMU
KOMaH/IbL;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aHUMOEHCTBHUS.

YHuBepcajbHble peryjasiTiBHbIe 1eHCTBUS
Camoopzanuzayus:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYaAIMSIX, TPEOYIOITUX
JUTsl petiieHust GU3NUeCcKuX 3HAHUH;

OpPUCHTUPOBATHCA B  PA3JIUYHBIX MOAXO0JaX TMPUHATHS  PEIICHUM
(MHIUBUIYATBHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIITION ),

CaMOCTOSITEJILHO COCTABIIATh AITOPUTM pelieHus: PU3NYECcCKo 3a1aun Uiu
IUIAaHA HKCCIEAOBaHUS C YYETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH MpPEIaracMble BApUAHThI PEIICHUN;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camokonmpons (pegprexcusn):

JaBaTh a/ICKBATHYIO OLIEHKY CUTYallMH U MpeiaraTh MmiaH e€ n3MEHEHUs;

OOBSACHATH MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHHS) PE3YNIbTaTOB
JeSITEeNbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHWCJE B XOJl BBINOJHEHUS
(Gu3NYeCcKOro MCCIEIOBaHNUA WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHMBIINXCS CUTyaI[ul, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJbTaTa 1EJIU U YCIOBUSM.

IMOYUOHAbHBLIL UHMEITIEKM

CTaBUTbH ce0sl Ha MECTO APYroro 4ejioBeKa B XOJI€ CIopa WIH JUCKYCCUU

Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTOro.
Ilpunamue ceba u opyzux:

NpHU3HABATh CBOE MPABO HA OLIMOKY MpHU pelIeHUuH (PU3NYECKUX 3a/1ay WU

B YTBEP)KJCHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYTOro.

IIpenmeTHBIE Pe3yJbTATHI

7 xkJj1ace

[IpenmerHpie pe3yabTaThl Ha 0a30BOM ypPOBHE JODKHBI OTpaXkaTh
c(hOpMHUPOBAHHOCTH y 00YJAIOIITUXCS YMEHHUIA:
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UCIIOJIb30BaTh  MOHATHSA:  (PU3MYECKHUE W  XUMHUYECKHE  SIBJICHUS;
HAOII0/ICHNE, SKCIIEPUMEHT, MOJIEIb, TUIOTE3a; €AUHUILI (PU3UYECKUX BEITUYMH;
aToM, MOJIEKYyJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe); MEXaHMYECKOEe JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHENWHOE), TPAEKTOPHS, paBHOJEUCTBYIOIIAS CHI, Aedhopmarius (yrpyras,
MJIacTUYECcKas ), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasznu4ath siBieHus (qudy3us; TEIUIOBOE ABUKEHUE YACTHIl BEIECTBA,;
paBHOMEPHOE JBUKECHUE; HEpPaBHOMEPHOE JBHKCHUE; UHEpLHS;
B3aUMOJICICTBUE TE€JI; PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOW OChIO
BpaIllCHUs; Tepeaadya JaBleHUs TBEPABIMH TENaMH, >KUIKOCTIMHU W Ta3aMu;
aTMoc(epHOe JaBJEHUE; IJIaBaHUE TEJ; MIPEBPAIEHUs MEXaHUYECKONW dHEPIHH )
M0 ONHCAaHUIO MX XapPaKTEPHBIX CBOWCTB © HAa OCHOBE OMbBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBICHUE  HW3YYEHHBIX  (PU3MUECKUX  SIBJICHUU
B OKPYXAaIOI[eM MUpPE, B TOM YHUCIe (U3NUECKUE SIBJICHUS B MIPUPOJIC: TPUMEPHI
JIBVOKEHUS C PA3JIMUYHBIMUA CKOPOCTSMHU B JKMBOU U HEXKUBOU MPUPOJIE; AEUCTBUE
CWJIBI TPEHHsI B TPUPOJE W TEXHHUKE;, BIUSHHE aTMOC()EpHOro MaBlieHUS Ha
KUBOM OpraHus3M; IUIaBaHUE pbIO; pbhIYArd B TEJNE€ YEJIOBEKa; MpHU HTOM
MEePEeBOJUTh NPAKTUUECKYI 3ajlayy B YYEeOHYIO, BBIJETSATH CYIIECCTBEHHBIC
CBOMCTBA/TIpU3HAKN (U3UUECKUX SBJICHHIA;

OMUCHIBATh U3YyYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOIb3Ys
dbusznuecknue BENMYUHBI (Macca, 00bEM, IIOTHOCTH BEIIECTBA, BpPEMS, MYTh,
CKOPOCTh, CPEIHSA CKOPOCTb, CHJIa YIPYTOCTH, CUia TSHXKECTH, BeC Tela, cuia
TpeHus, naBjieHue (TBEPIAOro Tema, >KUJIKOCTH, ras3a), BbITAJKHUBAIOIIAsl CuUIa,
MexaHn4Yeckass padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOd(DPHUIIUCHT
MOJIC3HOTO JIEUCTBUS MEXaHU3MOB, KMHETUYECKasi U MOTEHUIUAIbHAS SHEPTUs);
NpY ONUCAHWUU TIPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOIh3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS W CAUHUIBI (U3UYECKUX BEJIUYMH, HAXOJUTh
dbopMyJibl, CBSI3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpapUKd M3YUYCHHBIX 3aBUCHUMOCTEH (PU3MUECKHUX
BCJIUYHH;

XapaKTepU30BaTh CBOWCTBA T, (DU3UYECKUE SIBICHUS W MPOIIECCHI,
UCIIOJIb3YsI MPaBWIIa CIOXKEHHs CUIT (BJIOJIb OJTHOM TpsiMoif), 3aKoH ['yka, 3aKOH
[Tackans, 3akoH ApxuMmesa, MPaBWJIO PAaBHOBECHS pbluara (0JI0Ka), «305I0TOE
MPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAHUYECKON SHEpPruu; MpU 3TOM
JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €0 MaTEMaTHYEeCKOe
BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SABJICHHUS, TPOLIECCH U CBOMCTBA TeJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJIC/ICTBEHHbIC CBSI3M, CTPOUTh OOBsICHEHHWE M3 1-2 JOrHMYecKux
maroB ¢ omnopod Ha 1-2 wu3ydeHHBIX CBOMCTBA (PUBMUECKHUX SBJICHUH,
bu3HUecKNX 3aKOHa WIIA 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amayu B 1-2 nelcTBUSA, HMCHONB3YysS 3aKOHBI U
(dbopmyIibl, CBSI3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJlayu 3aMKChIBATh KPATKOE YCJIOBHE, TOJCTABIATh (PU3UYECKUE BEIMYUHBI B
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(GopMyJibl U IPOBOJUTH PACUETHI, HAXOUTH CIIPABOYHbIE JAHHbBIE, HEOOXOANMBbIE
JUIS pEIIeHUsl 3a/ad, OIEHUBATh PEATHUCTUYHOCTh MONYYEHHOW (Qu3ndecKon
BEJIMYUHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUINTh TPU TOMOIIH
¢u3nyecKkux METOJ0B; B ONHCAHUM HCCIIEJOBaHUS BBLACIATH IPOBEpsIeMOE
npeanoiokeHue (TUMOTe3y), pa3nudyarh M HHTEPIPETHPOBATH TMOTYyYEHHBIN
pe3ynpTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, JeNaTh BBIBOABI IO €ro
pe3yJibTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKHX SIBICHUNA WIH
¢u3nyeckux CBONCTB Tea: (OpMYyIUPOBATH MPOBEPSEMbIE MPEAIOJIOKEHNUS,
coOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO0 000PYIOBAHHMSI, 3aIIUCHIBATH X0/ OTBITa
U (OpMYIUPOBATH BHIBOJIBI;

BBIMOJIHATh MpPSIMbIE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHIIBI M TEMIEpPaTyphl C KCIOIb30BAHUEM AHAJOTOBBIX M HHU(POBBIX
npuOOpPOB; 3aMUCHIBATh MOKAa3aHUsA MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOMN
IIOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKOI BEITHUUUHBI OT
JIpPYrol ¢ HCHOJNb30BAaHUEM TPSAMBIX M3MEPEHUH (3aBUCUMOCTH  IyTH
pPaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHM IBWKCHHS Tela; CHUIbI TPCHHS
CKOJIbXKEHHUsI OT Beca Tela, KadecTBa OOpaOOTKM IOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMAAN CONMPUKOCHOBEHHS TEI, CHIIBI
YyIOPYroCcTH OT YIJUHEHHsI TPY>KWUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BbEMa
NOrpyKEHHOM 4YacTH Telda U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTU
OT IUIOTHOCTH Tejla, OT IJIYyOMHBI, Ha KOTOPYIO MOIPYXKEHO TEeJ0; YCIOBUHI
IUIaBaHMS TeJ, YCJIOBUM paBHOBECHs pbluara MU OJIOKOB); y4yacTBOBaTh B
TUTAHUPOBAHUU YYEOHOTO HCCIIEIOBaHMs, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEeHMsI, Cleaysl MPEeaJoKeHHOMY IUlaHy, (UKCHpPOBATh PE3YJIbTAThI
HOJyYEHHOW 3aBUCUMOCTHU (PM3NYECKUX BEJIMYUH B BUJIE IIPEUIOKEHHBIX TAOIHIL
U TpauKOB, JIENaTh BHIBOJIBI 110 PE3yIbTaTaM MCCIICOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEpPEHUsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA XUAKOCTH W TBEPAOrO TENa; CHIa TPEHHUS CKOJIBKCHUS; TaBICHUE
BO3/yXa; BBITAJKUBAIOLIAsl CWJIA, JCHCTBYIONIAs HA MOTPYXKEHHOE B KUAKOCTD
T€N0; KOA((UIMEHT I0JIE3HOIO JIEHCTBUS IPOCTBIX MEXAHU3MOB), CIEAys
NPEUIOKEHHOW ~ MHCTPYKLUMU: TPU  BBINOJIHEHWH HW3MEpPEHUl  coOupathb
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAUYCHHE HCKOMOW BEJTUYHHBI;

coOJII01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IPpH paboTe ¢ 1abopaTOpHBIM
000pynOBaHUEM;

yKa3bpIBaTh MNPUHUUIBI ACHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, ITWHAMOMETp, COOOMIAIOIMIMECS COCYIbI, OapoOMeTp, phIvar,
HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTB;

XapaKkTepu30BaTh  NPUHIUIBI  JIEHCTBUS ~ W3YYCHHBIX  MPHOOPOB
U TEXHUYECKHX YCTPOWCTB C ONOPON Ha HUX oOnucaHus (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJONPOBOJAA, T'MJPAaBIMYECKUN NpPecC, MaHOMETD,
BBICOTOMEpP, NMOPUIHEBOM HACOC, apeoOMETp), MCIIONIb3ys 3HAHUS O CBOMCTBAX
bu3nuecKux SBICHUN U He00X0IUMbIe (PU3UUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
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OPUBOAUTH NpUMepbl [/ HaxoauTh HMH(pOpPMAIMIO O MpuUMepax
MPAKTUYECKOTO HMCTIOJb30BaHUs (DU3NUECKUX 3HAHUW B MOBCEIHEBHOU KU3HU
T1s1 o0ecTieueHus1 0€30MacHOCTH MPH O0paIieHUH ¢ TPUOOpaMH U TEXHUIECKUMU
YCTPOMCTBAMH, COXPAHEHMsS 3J0POBbSI U COOJIOJIEHUS HOPM HKOJOTHYECKOIO
TOBEJICHUS B OKPYIKAIOIIEH CPENE;

OCYIIECTBJISITh OTOOP MCTOYHUKOB wHHpopmanmu B cetu HHTepHer
B COOTBETCTBUM C 3aJaHHBIM IMOHMCKOBBIM 3alPOCOM, HA OCHOBE HMEIOIIUXCA
3HAHUN W MyTEM CpaBHEHHUS PA3JIMYHBIX UCTOYHHMKOB BBIJEIATH MH(OpMAIHIO,
KOTOpast SBJISIETCSI TPOTUBOPEUUBOM UIIM MOXKET ObITh HEOCTOBEPHOI;

UCITONIH30BaTh MPH BBHITIOJHCHUH YUYCOHBIX 3aJaHUN HAYyIHO-TIOMYJISIPHYIO
auTepaTypy GU3NYECKOro CoAep:KaHus, CIPAaBOYHbIC MaTEepUalIbl, PECYpPChl CETH
NutepHeT; BiIaneTh NpUEMaMu KOHCHEKTUPOBAHMS TEKCTa, MNpeoOpa3zoBaHUs
nH(OpMaIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpPMAIIUK (PU3MUECKOTO COACPKAHUSA, B TOM YHCIIC
nyOJIMYHO JIeJIaTh KPaTKUE COOOIICHHUS O pe3yJibTaTaX MPOEKTOB WM y4eOHBIX
WCCIIEIOBAHUM; MPU 3TOM T'PAMOTHO HKCIIOJb30BaTh HM3YYEHHBIA ITOHATUHWHBINA
amnmapart Kypca GU3UKH, COITPOBOXKIATh BHICTYIUICHHE TTPE3CHTAIUEH;

IpU BBHIMOJIHEHUN YYEOHBIX MPOEKTOB M HCCIECNOBAHUN pacrpeaeisiTh
00s13aHHOCTH B TPYIITIEC B COOTBETCTBHH C TTOCTaBJICHHBIMHU 3aJja4aMu, CJICAUTH 3a
BBIITOJIHEHUEM IUIaHA JICHCTBUM, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAaJ] B
JIEATENBHOCTh TPYNIbI; BBICTPAMBaTh KOMMYHUKATHBHOE B3aUMO/JICHICTBHE,
YYUTBHIBAsi MHEHUE OKPY>KAIOIIHUX.

8 Kiacc
[IpenMerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI  OTpPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUM:

HCIOJIb30BATh MOHSATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHUS BEILIECTBA, KPUCTAULUIMYECKHE U
amop(HBIE Tena, HACHIIICHHBIM W HEHACHIIIICHHBIA IMap, BIAKHOCTh BO3AYyXa;
TeMmreparypa, BHYTPCHHSII ODHEpPrusi, TEIUIOBOW JIBUTaTElb; SJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsifl, SJIEKTPUYECKOE IO, MPOBOJHUKH W JUIJIEKTPUKH,
MOCTOSIHHBIN 3JICKTPUYECKUNA TOK, MATHUTHOE IOJIE;

paznuuath SBJICHUS (TEIUIOBOE pacIIMpeHHe/CxKaTue, Terionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMA4YMBAHWE, KANWUISPHBIC SBJICHUS, WCIIAPECHUE,
KOHJICHCAIUs, IUTaBJEHHE, KpuUcTaun3anus (OTBEpACBaHME), KHUIICHHUE,
Teronepeaaya (TErIONPOBOIHOCTh, KOHBEKIIMS, W3JIYyUYECHHE); DJIECKTPHU3aLUs
TEJI, B3aUMOJCUCTBUE 3apsiJIOB, JEUCTBUA BJICKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBUE MArHUTOB, JCHCTBHE  MATHHMTHOTO  IOJSA
Ha TPOBOJHUK C TOKOM, DJIGKTPOMArHUTHAsi WHIYKIMS) IO OMUCAHUIO MX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(buznueckoe sBJICHUE;

pacro3HaBaTh NPOSIBIICHUE  W3YYCHHBIX  (U3MYECKUX  SIBJICHUUN
B OKpYXalollleM MHUpE, B TOM 4YHCJIC (PU3HUYECKUE SBJICHUS B TMPHUPOJE:
MMOBEPXHOCTHOE HATSKEHUE U KANMJUISPHBIC SIBJICHUS B MPUPOJIEC, KPUCTAIIBI B
npupoje, uznydenue CojiHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OPH3HI,
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o0pa3oBaHKE POCHI, TYMaHa, HHEs, CHETa; SJICKTPUUYECKUE SIBJICHHS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB; MArHUTHOE o€ 3eMIIH, Jpei( MOIOCOB,
pOJIb MAarHUTHOTO MOJS Jis KU3HU Ha 3emiie, TOJSPHOE CUSHHUE;, MPU ITOM
MEPEBOIUTh TPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIJCIATH CYIICCTBCHHBIC
CBOMCTBA/TIpU3HAKN (U3UUECKUX SBJICHHUIA;

OIKCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3NUYECKHEC SBICHHS, MCIIOIb3Ys
dbu3nueckue BEIWYMHBI (TEMIIepaTypa, BHYTPCHHSISI DHEPrusi, KOJIHMYECTBO
TEIUIOTHI, yJelbHasi TEIUIOEMKOCTh BEIIECTBA, yJedbHAas TEIJIOTa TUIABJICHUS,
ylIeiabHas TerIoTa MapooOpa3oBaHMs, yAeNbHAas TEIUIOTa CrOpaHHs TOIUIHBA,
KO3 (DUIIMEHT TONE3HOTO JCWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAsS
BJIQKHOCTh BO3AyXa, OJJIGKTPUYECKHHA 3apsija, CHia TOKa, JJIEKTPUIECKOE
HANpsDKCHWE, COTMPOTUBJICHUE TMPOBOJHMKA, VYAECITBHOE  CONMPOTUBIICHUE
BEIIeCTBa, paboTa W MOIIHOCTh AJIGKTPUYECKOIO0 TOKa); MPHU ONMUCAHHH
NPaBWIBHO TPAaKTOBaTh (PU3WYECKUH CMBICT  HCIONB3YEMBbIX  BEITHYHH,
o0O3HaYeHUs] ¥ EAUHUIBI (U3UYECKUX BEIUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONINE JIaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH,
CTpOUTH TpaUKU N3YICHHBIX 3aBUCUMOCTEH (PH3NIECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJIECHUS M MPOIIECCHI,
UCTIONIb3Ysl OCHOBHBIC TIOJIOKEHHUS  MOJEKYISPHO-KHHETHYECKOW  TEOpUHU
CTpPOEHHUSI BEIIECTBA, MPHUHIUI CYNEPIO3UIMU ToJNe (Ha KayeCTBEHHOM
YpOBHE), 3aKOH COXpaHeHHWs 3apsjaa, 3akoH OMa ais ydacTKa IeMHd, 3aKOH
Jlxoyns—Jlennia, 3aKOH COXpaHEHWS JHEPTHH; MPU ITOM JaBaTh CIOBECHYIO
(GbopMyITUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MATEMAaTUIECKOE BHIPAKEHUE;

OOBSACHATh (U3MUECKUE TPOIECCHl W CBOMCTBAa TENI, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBHISBISATH
MPUYUHHO-CJICICTBECHHBIC CBSI3M, CTPOUTh OOBsICHEHHWE W3 1-2 JIOrMYecKuX
maroB ¢ omopoi Ha 1-2 wu3y4eHHBIX CBOWCTBA (DU3MUECKHUX SBJICHUM,
(GU3NIECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3amadyu B 2—3 JEHCTBUS, WCMOIL3YsS 3aKOHBI U
dbopMyIIbl, CBsI3bIBaIONIME (PU3UYECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS
3aJlayd 3aIllUChIBaTh KPaTKOE YCJIOBHWE, BBIABIATH HEAOCTATOK JaHHBIX IS
pelIeHusT 3a/layd, BBHIOUPATh 3aKOHBI W (HOPMYJBI, HEOOXOIUMbIE IS €€
peIlleHusI, TPOBOAUTH pAacuéThl M CpPaBHUBATh TIOJyYEHHOE  3HAUYCHHE
(bu3HIeCKOi BETMYUHBI C U3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
GU3MUECKMX METOJIOB, WCIIOJIb3ys ONMHCAaHWUE HWCCICAOBAHUSA, BBIICIATH
MPOBEPSAEMOE MPEANOI0KEHNE, OIICHUBATh MPABUILHOCTD MOPSAKA MPOBEACHUS
WCCIICJIOBAHHUS, JIENIaTh BHIBOIBI,

NIPOBOJUTH OMBITHI MO HAOMIOMACHUIO (U3WYECKUX SBICHUA WU
GU3NIECKUX CBOMCTB Ten (KaMMULIPHBIC SIBIICHUS, 3aBUCHUMOCTBH JIaBJICHUS
BO3Ayxa OT ero  oObéma,  TeMmeparypbl;  CKOpPOCTH  Tpollecca
OCTBIBAHUS/HATPEBAHUS TIPH W3IIYYCHUH OT I[BETA HM3JTy4aloIlel/TIOTIONIAroei
TIOBEPXHOCTH; CKOPOCTh HCHApEeHHsS BOJBI OT TEMIIEPATyphbl J>KHIKOCTH H
womaan €€ TOBEPXHOCTH; JJIEKTpHU3alMs TE€Il M B3aWMOJCHUCTBUE
AIEKTPUUECKUX 3apSAJI0B; B3aMMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
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BU3yaIM3alllisi MAarHUTHBIX TOJEH TOCTOSHHBIX  MAarHUTOB;,  JICUCTBUSA
MarHUTHOTO TOJISl Ha TIPOBOJIHUK C TOKOM, CBOWCTBA dJIEKTPOMArHuTa, CBOMCTBA
DJIEKTPOJIBUTATENS  MOCTOSSHHOTO  TOKa):  (OPMYJIUPOBATH  IMPOBEPSEMBIC
NPEINONOKEHUs, CcOOUpaTh YCTAHOBKY W3 TMPEMAJIOKEHHOT0 000pYAOBaHUS;
OIHCHIBATH X0/l OMbITA U (HOPMYITUPOBATH BHIBOIHI;

BBINIOJIHATDh ~ TPSIMBbIC  M3MEPEHUs  TEMIIEPaTypbl,  OTHOCHTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbI TOKA, HANPSHKEHUS C MCIONIb30BAaHHUEM aHAJIOTOBBIX
npuOOpOB H JIaTYUKOB (PU3WYECKUX BEIWYMH; CPABHUBATH PE3YyJIbTAThI
U3MEPEHUH ¢ y4€TOM 3aJ]aHHOM aOCOMIOTHOM MOTrPEITHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PH3NUYECKON BEIMYUHBI OT
JPYTOi C WCIONBh30BAaHUEM MPSIMBIX U3MEPEHUH (3aBHCHUMOCTH COMPOTHBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEYHOT0 CEUCHUS U YACIbHOTO
COIPOTHUBJICHUSI BEIIECTBA MPOBOHUKA; CHIIBI TOKA, UYIIET0 Yepe3 MPOBOIHUK,
OT HamnpsOKEHUS Ha TPOBOJHHUKE; WCCIEIOBAHHE IMOCIEAOBATEIBHOTO U
napayjieIbHOTO COEAMHEHUH TPOBOAHUKOB): ITUIAHHPOBATH HCCIIEIOBAHUE,
COOMpaTh YCTAHOBKY W BBIMIOJIHATH U3MEPEHHUSI, CIEAYS MPEII0KEHHOMY TJIaHy,
buKCHpOBaTh pE3yabTAaThl TOMYYCHHOW 3aBUCHMOCTA B BHIE TaOmUIl U
rpaduKoB, AeTaTh BBIBOABI IO PE3yJIbTaTaM UCCIIEIOBaHNUS;

NIPOBOJUTh KOCBEHHBIC W3MEPCHUS (PU3NYECKUX BeIWYWH (yAeIbHAs
TEIIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE NPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUIECKOTO TOKa): TUTAaHUPOBATH U3MEpCHHUS, cobuparb
DKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CJIEAysSd TMPEUIOKEHHON WHCTPYKIUU, U
BBIUMCIISITh 3HAUCHUE BEIIMIUHBL;

coOII01aTh MpaBUila TEXHUKN 0€30MaCHOCTH IIPH padoTe C J1ad0paTopHbIM
000Opy/I0BaHUEM;

XapaKTepU30BaTh  TMPUHIUIBI  JCHCTBUS  HW3YYCHHBIX  NpHOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUCAHUSA (B TOM YHCIE: CUCTEMA
OTOIUICHUSI JIOMOB, THUTPOMETp, IMapoBas TypOWHA, aMIepMeTp, BOJBTMETD,
CUETYMK  DJIGKTPUYECKOM  OHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  TPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (mpuMepsI), AIEKTPUUYECKUE
NPEIOXPAHUTEIHN; JIIEKTPOMArHUT, DJIEKTPOJBUTATENh TIOCTOSHHOTO TOKA),
UCTIONIb3Ysl 3HAHWS O CBOWCTBaX (U3MUECKUX SBICHUW UM HEOOXOAMMbIC
dusnyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh NPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOphl IO CXeMaM W CXEMAaTUYHBIM PUCYHKaM (SKUIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETp, THUTPOMETp, [BUTATEIh BHYTPEHHEro CropaHus,
3JIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIGKTPUYECKMX ILeneil ¢
TIOCTICIOBATENBHBIM ¥ TApaJJICIbHBIM  COSAMHEHUEM JJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUIECKUX 1IETIeH;

NPUBOANTh  TMPUMEPBI/HAXOAWTh  HWHPOpPMAIMIO O npuMepax
NPAaKTHYECKOTO WCIOIb30BaHUSI (DHM3UYECKHX 3HAHWN B TOBCEAHEBHOW >KU3HU
JUTst obectieueHusi 6€30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHUICCKUMU
YCTPOMCTBAMH, COXPAHEHHsS 370POBBSI U COOJIOACHHUS HOPM 3KOJIOTHIECKOTO
MOBEJICHUA B OKPYXKAIOIIEH CPEIIE;

OCYIIIECTBIISITh MOUCK WH(pOpMauu (PU3MUECKOTO COACPKAHUS B CETH
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NHTepHeT, Ha OCHOBE HMEIOIIMUXCA 3HAHUU W NOYyTéM  CpPaBHEHUS
JOTIOJTHUTENBHBIX WCTOYHMKOB BBIIEIATh HMH(POpPMALMIO, KOTOpas SBISETCS
MPOTHUBOPEUYUBOU UITU MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUH YUYEOHBIX 3aJIaHU HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy GU3NYECKOro COJIepKaHus, CIIpaBOUHbIE MaTepuaibl, pECYpChl CETU
WuTepHer; BnaaeTh NpUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(GOpMAITUHN U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

co37iaBaTh COOCTBEHHbBIE MHCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHUS,
00001as nHpOpMAaIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MYECKOTO COJIepKaHUs,
B TOM 4Yucie NyONWYHO TIPENCTABIATh pPE3yAbTaThl MPOEKTHOW  WIIU
UCCJIeIOBATEIbCKOM  JEATEIbHOCTH; TIPU 3TOM TIPaMOTHO HCIOJIb30BATh
W3YYCHHBIM MOHATUUHBIN anmmapar Kypca (pU3uKu, COMpOBOXKIATh BHICTYIIJICHUE
MPE3CHTALNEN;

IOpU BBINOJIHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBAaHUN (HU3UUECKUX
IPOLECCOB  pacCNpeneNsiTh OO0S3aHHOCTM B TpyNIe€ B COOTBETCTBUU C
NOCTABJICHHBIMU 3a/1auaMH, CJEAWTh 32 BBHINIOJHEHUEM IUIaHA JACHCTBUU U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIaJA B
JNEATENIbHOCTh TPYNIIbI; BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSBIISASI TOTOBHOCTD pa3peniaTb KOH(QIUKTHI.

9 kiacc
[IpenmerHble pe3yapTaThl Ha ©0a30BOM YpOBHE JOJKHBI OTpa)aTh
c(OpMUPOBAHHOCTD Y 00YJAIOMINXCS YMEHU:

UCIIOJIb30BaTh MOHATHUS: CHCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPAeKTOPHsL, OTHOCUTEIBHOCTh MEXAHUYECKOrO0 JBWKEHUA, JAedopMalus
(ympyrasi, IlacTU4ecKkas), TpPEHHE, LEHTPOCTPEMUTEIBHOE  YCKOPEHHE,
HEBECOMOCTb U MEPErpy3Ku; LEHTP TSHKECTH; aOCOMIOTHO TBEPIOE TENO, LIEHTP
TSKECTU TBEPJOrO Tea, pAaBHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK,
uH(ppa3ByK u YIIbTPA3BYK; AIEKTPOMArHUTHBIE BOJIHBI, IKasna
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATbHO30PKOCTb, CHEKTPBI
UCIyCKaHWs M TOTJIONmeHus; anb(da-, Oera- W raMMa-u3JIy4eHHs, HU30TOIbI,
AJIepHAsi DHEPreTUKA;

paznnuath SIBIEHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBIYKEHUE, PABHOYCKOPEHHOE MPSMOIUHEHHOE ABUKEHUE, CBOOOJIHOE IMaJIeHUE
T€l, PABHOMEPHOE JBMUKEHUE ITI0 OKPYKHOCTH, B3aHUMOJEHUCTBHE  Tell,
peakTUBHOE  JBIDKEHHE, KoieOarenpHOe  JBIDKEHHE  (3aTyxarolmue |
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBUYKEHUE, OTPAXKEHUE 3BYKA,
NPSIMOJIMHEWHOE PacIpOCTPAHEHUE, OTPAKEHHUE U INPEIOMIICHUE CBETA, MOJIHOE
BHYTPEHHEE OTPAXKEHUE CBETA, Pa3jioKeHHE OEIoro cBeTa B CIEKTP U CIOKEHHUE
CHEKTPAJIbHBIX LBETOB, JHUCIEPCUS CBETa, €CTECTBEHHAs pPaJNOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOro0 CHEKTpa W3JIY4YeHHs)) IO OMNHCAHUI0 HX
XapaKTEpHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE
busnueckoe SBICHUE;

pacno3HaBaTh ~ NPOSBJICHUE  M3YYEHHBIX  (U3MYECKUX  SIBJICHHM
B OKPY’KaloIllleM MUpE (B TOM 4YHCiie PU3HUECKHUE SIBICHUS B MPUPOJE: TPHUIHUBBI
Y OTJIUBBI, JBWKEHHE MUIaHET CONHEYHOW CUCTEMBI, PEAKTUBHOE JBUKECHUE
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KUBBIX OpPraHU3MOB, BOCIPUSITUE 3BYKOB J>KMBOTHBIMH, 3EMIIETPSICEHHE,
CECMUUYECKHE BOJIHBI, IIyHaMH, 5XO, IIBE€Ta TEJ, ONTUYECKUE SBJICHUA B
npupojae, OUONOrUYecKoe JENCTBHE BUAMUMOIrO, YIbTpadHUOIETOBOIO U
PEHTIEHOBCKOT'O M3JIYYE€HUM; €CTECTBEHHBIN PaJuOaKTUBHBIN (POH, KOCMUUYECKHUE
Jy4d, pPaJAOAKTUBHOE W3JIYYEHHUE TPUPOAHBIX MHUHEpPANIOB; JEHCTBHUE
pPaIMOaKTUBHBIX HW3JIY4YEHUW Ha OpPraHuU3M 4YeJloBeKa), MPU ATOM IEPEBOJUTH
MPAKTUYECKYIO 3aa4y B yueOHY10, BBIJICIISTh CYIIECTBEHHbIEC
CBOMCTBA/TIpU3HAKN (U3UUECKUX SBJICHH;

OMUCHIBATh MU3YYCHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBICHUS, UCTIOIb3Ys
dbusznuecknue BeNUYUHBI (CpelHSs YW MIHOBEHHAas CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, ITEPEMEILICHHE, ITYTh, YTJIOBasi CKOPOCTh,
cujia TPEHUs, CUjla YIPYroCTH, CUila TSHKECTH, YCKOPEHHUE CBOOOIHOTO MaJ/ICHHUS,
BEC TeJla, UMITYJIbC T€Ja, UMIYJIbC CHJIbI, MEXaHU4YecKasi padoTa U MOIIHOCTb,
NMOTEHIUANIbHAST JHEprusi Tejla, TMOJHATOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHIIMAJIbHAST DHEPTUs CHKATOW TPYXKUHBI, KMHETUYECKAs] JHEPrus, MOJIHAs
MeXaHWYecKasi SHEPTHsl, IEPUOJT U YaCTOTa KOJieOaHUH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHUSI CPEJibl); MpU
OMHMCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKHUI CMBICI HUCIOJIb3YEMBIX BEIUYMH,
0o00O3HaueHusT M €AUHULBl (U3UYECKUX BEJIWYUH, HAXOIUTh (HOPMYJIbL,
CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETUYMHY C IPYTUMU BETUYUHAMHE, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYNH;

XapaKTepHu30BaTh CBOWCTBA T, (DU3WYECKHE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAaHEHUS DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUTT
CYyHEpHO3UILIMA CHWJI, MPUHIUI OTHOCUTENbHOCTU ['anuies, 3akonsl HbrloTOHa,
3aKOH COXpaHEHHUs HMMITyJIbCa, 3aKOHbl OTPKECHHS U TPETIOMJICHHS CBETa,
3aKOHBI COXPAaHEHHUS 3apsi0BOTO U MACCOBOIO YWCEN MPHU SACPHBIX PEaKIUsIX;
npu 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3UYECKHE TPOILIECChl M CBOMCTBA TEl, B TOM YKCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUYECKHUX
aroB ¢ Omopoil Ha 2-3 WU3YYCHHBIX CBOWCTBA (DU3MUECKHUX SBJICHUM,
(bu3MUecKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7auyd  (omuparolMecss Ha CHCTEMY U3 2—
3 ypaBHEHMi), UCIOJIb3Ys 3aKOHBI U (HOPMYJIbI, CBs3bIBaOIIME (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a yCJIOBUA 3aJa4M 3allMChIBATh KPaTKOE YCIIOBUE,
BBISIBIISITh HEJIOCTAIONIME WM W30BITOYHBIC [aHHBIE, BHIOMpPATh 3aKOHBI U
dbopMynbl, HEOOXOAUMBIE JI PELIEHUs, MPOBOJIUTH PACUEThI M OIIEHUBATH
PEATUCTUYHOCTH MOJIYYEHHOI'0 3HAaYEHUS (PU3NUECKON BEJIUUUHBIL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh MpPH OMOIIU
bU3UYECKHX METOJOB; HCIOIb3ysS OIKCAHUE KCCJIEOBAHUS, BBIJCIATh
MPOBEPSIEMOE MPEAIOIOKEHNUE, OLICHUBATh MPABUILHOCTh MOPSAKA MPOBEICHUS
WCCIJIeIOBAaHUS, JENIaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YNIbTATHl HAOIIOICHUN U
OTTBITOB;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUUA WIH
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bu3nueckux CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs YHEPTHH; 3aBUCUMOCTD MEPUO/Ia KoIeOaHUI MPy>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a U *KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTb OT aMILTUTYIbl MaJIbIX
KoJIeOaHMW; MPSMOIUHEHHOE pacIpOCTpaHEHHUE CBETa, pPa3IoKeHHe Oenoro
CBETa B CIIEKTP; U3yUEHHE CBOMCTB M300pakeHNUs B IUIOCKOM 3€pKajie U CBONCTB
n300pakeHus MpeaMeTa B COOWparolieil JMH3e, HaOJIOJACHHE CIUIONIHBIX |
JUHEWYAThIX CIEKTPOB HM3JIYUYCHHs): CAaMOCTOSTENbHO COOMpAaTh yCTAHOBKY W3
30BITOYHOTO HaOOpa 000PYOBAHUS; OMKUCHIBATH XOJ] OIBITA U €r0 PE3YIbTaThI,
bopMyIUpOBaTH BHIBOBI,

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX M3MEPEHUH, onpenensis
CpelHee 3HaUCHHUE U3MepsieMOr BeTMYMHBI (POKYCHOE pacCTOSTHUE COOUparoIieit
JIMH3b1); 000CHOBBIBATH BHIOOP CIOC00a M3MEPEHUS/M3MEPUTETHLHOTO IPHO0DPa;

NPOBOJUTH  UCCIEAOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEITUYHUH
C HUCTONBb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBHCHUMOCTH IYyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JBM)XKEHMHM O€3 HaydallbHOM CKOPOCTH; Mepuoja KojeOaHui
MaTEeMaTUYECKOTO MasTHHKA OT IJIMHBI HUTH, 3aBUCHUMOCTH YTJIa OTpaKCHUs
CBETa OT yIJia MaJIeHUsl U yIiia MpeJoMJICHHUs OT yrila MaJeHus): MIaHUPOBATh
UCCJIEIOBAHUE,  CAMOCTOSITEIbHO  coOUpaTh  YCTaHOBKY,  (DMKCUpPOBATH
pe3yabTaThl MONYYEHHON 3aBUCUMOCTH (PM3MYECKUX BETUYMH B BUAE TAOJIHIl U
rpaduKoB, 1€TIaTh BEIBOIBI IO PE3yIbTaTaM UCCIIEIOBAHNUS;

NPOBOJUTh KOCBEHHBIC HW3MEpPEHUs (U3NYECKUX BEIUYUH (CPEIHsS
CKOPOCTb M YCKOPEHHME Tella NMpPU PaBHOYCKOPEHHOM JBW)KEHUH, YCKOpEHHE
CBOOOHOTO Ma/ieHHs], )KECTKOCTD MPY>KUHBI, KOAPOUIIMEHT TPEHUSI CKOJIbKEHUS,
MEXaHu4eckass pabdoTa M MOIIHOCTh, 4YacToTa M MEpUoJ KoJieOaHUM
MaTeMaTUYeCKOr0 M MPYKMHHOTO MasTHUKOB, ONTHYECKas cujia coOuparolien
JUH3bI, PAJUOAKTUBHBIA  (QOH): IUIAHMPOBAaTH  U3MEPEHHUSA; COOMpaTh
OKCMEPUMEHTAIbHYI0O  YCTAHOBKY M BBINOJHATH  M3MEPEHHS,  CIEIys
NPENIOKEHHON UHCTPYKIIMH; BBIYUCISITH 3HAUEHHE BEJTUYMHBI M aHAJTU3UPOBATH
MOJTyYEHHBIE PE3YbTATHI C YIETOM 3aJJaHHON MOTPEITHOCTH U3MEPEHNUI;

coOJTI01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPH padoTe C J1abOpaTOpHBIM
000py/10BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIETICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, TOYEUHBIH HMCTOYHHK CBETa,
Jyd4, TOHKas JMH3a, TUIAaHEeTapHas MOJENb aTOMa, HyKJIOHHAs MOJENb aTOMHOIO
Anpa;

XapaKkTepu30BaTh  NPUHIUINBI  JEHCTBUS  W3YUYCHHBIX  IPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMHUCAHUS (B TOM YUCIE: CIUIOMETP,
JATYMKW TOJOKEHHUS, PACCTOSHUS W YCKOPEHHUs, pakera, HXOJO0T, OYKH,
MEPUCKOI, (oToammapar, ONTHUYECKHE CBETOBOMABI, CIEKTPOCKOI, JIO3UMETD,
Kamepa BunbcoHa), UCIONB3ysl 3HAHUS O CBOWCTBAX (DM3MUECKUX SBJICHUNA U
Heo0XoIuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YYECHHBIX TEXHUYCCKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTUYECKUX IMPOILIECCOB MpHU
peleHur y4yeOHO-TIPaKTUYECKUX 3aJa4; ONTHYECKHE CXEMBbl JI MOCTPOCHHUS
M300paKEHUI B TJIOCKOM 3€pKajie M COOMparoIiei JInH3e;
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OPUBOJIUTH  MPUMEPBI/HAXOJUTh uHbOpMALIIIO 0 npuMepax
MPAKTUYECKOTO HCIONB30BaHUA (U3MYECKUX 3HAHWKA B TTOBCEAHEBHOW KU3HU
JUTst obecrieueHust 6€30MacHOCTH MPU OOpallleHHH ¢ MPUOOPAMU U TEXHUUECKUMU
YCTPONCTBAMH, COXPAHCHHSI 37I0POBbS W COOJIOJCHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPENE;

OCYIIECTBJIATh TOMCK HWH(POpMAMH (PU3NYECKOTO COJACpPNKAHUS B CETH
HHuTepHeT, caMoCcTOSTENhbHO (OPMYIHPYsI TTOMCKOBBIN 3alpoc, HAXOMWUTh ITYTH
OIPEEIICHUs] IOCTOBEPHOCTH MOIYYSHHOM HH(OPMAIIMK HA OCHOBE UMEIOIITUXCSI
3HAHWW U JOTIOTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BHITIOJIHCHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATyPy GU3HUECKOTO COMCPKAHUS, CIPABOYHBIC MaTEPHAIIBI, PECYPCHI CETH
WurepHer; BnaaeTh NpuéMaMu KOHCICKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3aaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIC COOOIICHHS HAa OCHOBE
uH(pOpMAITUN U3 HECKOJIIBKUX UCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, ITyOJTHIHO
MPEICTABIIATh PE3YNIbTAThl IPOCKTHOW WJIM HMCCIICIOBATEIBCKON JIEITEILHOCTH;
IPU O3TOM TPAMOTHO MCIIOIb30BATh W3YYECHHBIM ITOHATUHHBIA  amnmapar
u3y4yaemoro pasaena (U3UKA M COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluen
C y4€TOM 0COOCHHOCTEH ayTUTOPUH CBEPCTHUKOB.

10 kaace

[IpenmerHple pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpPaKaTh
c(OpMUPOBAHHOCTD Y 00YJAIOMINXCS YMEHU:

MPOBOJUTh  MCCIEAOBAHUE 3aBUCUMOCTCH  (M3MYECKUX BEIUYHMH C
WCITOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM [BIDKEHHWU O€3 HavallbHOM CKOpPOCTH; TNepuoja KoieOaHHit
MaTEeMaTHYECKOr0 MasTHHKA OT JJWHBI HHUTH, YIJIa OTPKCHHs CBETa OT YIJia
najeHus, yria IpeJOMIICHHs OT yIJia MajieHusl CBETOBOTO Jiyda): CaMOCTOATEIIbHO
coOupaTh YCTaHOBKY, (UKCHUPOBaTh pE3yJabTaThl MOIYYEHHON 3aBHCHUMOCTHU
dusnuecknx BENWYMH B BHIE TAOMUIT W TpaduKOB, MejIaTh BBIBOALI IO
pe3ynbTaTam HcclieloBaHus (MIPU HAJIMYUKA BO3MOXKHOCTH WJIH TPOBOJHTH
BUPTYaJbHbIE JIA0OPAaTOpHBIE PAOOTHI);

MPOBOJUTh KOCBEHHBIE W3MEpeHUs (U3MUECKUX BEIUYMH  (CpemHss
CKOpPOCTh W YCKOPCHHE Tella TMPU PaBHOYCKOPEHHOM JBWIKCHUH, YCKOPCHHE
CBOOOJHOTO TAJEHUs, JKECTKOCTh MPYXUHBI, KOADOUIIMEHT TPEHHS CKOJIbKCHUS,
MexXaHu4deckass paboTa W  MOIIHOCTh, YacToTa M TMEpUoJ  KosieOaHui
MaTEMaTUYECKOTO W TNPYXHUHHOTO  MAasTHUKOB, (OKYCHOE  PaCCTOSHHE
coOuparolel JTUH3bI, PaAUOaKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS; COOUPATh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJeNys MPEAJIOKEHHON MHCTPYKIIMH; BEIYUCISATD
3HAUCHWE BEIMYMHBI ¥ aHAJIU3UPOBATH TIONYYCHHBIE PE3YIbTaThl C Y4YETOM
3aJIaHHOM MOTPEIIHOCTH U3MepeHu# (MpU HATUYUU BO3MOKHOCTH WIJIM MPOBOJIUTH
BUPTYyaJIbHbIE 1A00pAaTOpHBIE PAOOTHI);

coOmoaTh TpaBwia Oe30mMacHOro Tpyaa mpu padbore ¢ JabopaTOPHBIM
obopynoBaHueM (TIpH HAJIWYUKA BO3MOXXHOCTH WJIM TPOBOJHWTH BHUPTYaJIbHBIC
nabopaTopHbIe paboTHI);
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pazinyaTth OCHOBHBIC TIPU3HAKM M3YYEHHBIX (U3MUECKUX MOJEJCH:
MatepualibHas TOYKa, aOCOMIOTHO TBEpPJOE TENO, IJIAaHETapHas MOJEIb aToMma,
HYKJIOHHAs MOJIeJIb aTOMHOTO SJIpa;

XapaKTepU30BaTh TMPUHIMIBI  JCHCTBUS  HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HAa WX OMHUCAHUSA (B TOM YHCIIEC CIHIOMETD,
JATYMKH TTOJIOKEHUS, PACCTOSHHSI M YCKOPEHHSI, PAKEThI, 9XOJIOT, OYKH, TIEPUCKOTII,
¢doToamnmapar, BOJOKOHHAS ONTHKA, CIIEKTPOCKOM, JO3UMETp, Kamepa BuiibcoHa),
UCTIONIB3Ysl 3HAHUA O CBOMCTBax (DU3MYECKUX SBJICHUA U HEOOXOIUMBIC
duznyeckre 3aKOHOMEPHOCTH;

HCIIOIb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH HM3YYCHHBIX TEXHUYCCKHX
YCTPONCTB, HM3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IIPOIIECCOB TIPH
pereHnd y49eOHO-TIPaKTHISCKUX 3a]a4, ONTHYSCKHE CXEMBI I ITOCTPOCHHS
n300pakeHUH B TUIOCKOM 3€pKajie U coOMparomie JuH3e;

MPUBOIUTH MPUMEPHI IPAKTUIECKOTO UCIIOIb30BaHUS (DHM3UICCKUX 3HAHWN B
MOBCETHEBHOM JKM3HHM IS OOEeCIeUeHHs] OC30MacCHOCTH TpH OOpalieHud ¢
npuOopaMu ¥ TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHCHHS 370POBbI H
COOJTIOJICHUST HOPM KOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIEH CpeJIe;

OCYIIECTBJISITh MOUCK HHpOpMaId (U3UIECKOTO COJACPKAHUS B CETH
HNHTEepHET, CaMOCTOSTEIEHO (GOPMYJIHPYS TOWCKOBBIA 3alpoC; HAXOAWTHh ITyTH
OTpEeJIeTICHUs] TOCTOBEPHOCTH MOJYYCHHON MH(pOpMAIMM HAa OCHOBE MMEIOLIUXCS
3HAaHHMH U3 Kypca (PU3UKH U JOTOTHUTEIBHBIX HICTOYHUKOB;

WCIIOJIb30BaTh TPHU BBHITIOJHEHWN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro coaep)kKaHus, CIPaBOYHBIC MAaTEpHAIIbl, PECYPCHl CETH
WNHTepHeT; BiajeTh NpHeMaMH KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAIIMK U3 OJTHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBbIE MHUCbMEHHBIE M YCTHBIE COOOIIEHMs, 0000mIas
nH(OPMAITUIO W3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO HCITOJI30BaTh M3YYCHHBIN
MOHATUHUHBINA ammapaT Kypca (GU3UKH, COIPOBOXKAATh BRICTYIUICHHUE TIpe3eHTAIen
COOCTBEHHOT'0 COOOIIEHUS, YUUTHIBAas OCOOCHHOCTH ayIMTOPUH CBEPCTHUKOB;

MIPU BBITIOJIHCHUU HMCCIIEAOBAaHUN (DPU3MUECKUX MPOIIECCOB CaMOCTOSTEIBHO
IUTAHUPOBATh COBMECTHYIO NIEATEIBLHOCTh B TPYIIIE, CICAUTH 3a BBITIOJHEHUEM
IJIaHa JCHCTBHH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM
BKJIaJ B  JEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH KOMMYHHKAaTUBHOE
B3aUMOJICUCTBUE, YIUTHIBASI MHEHUE OKPYKAIOTHX.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 4)
TemaTuvecknii 0,10k, | OCHOBHOE co/iep:KkaHue OcHOBHBbIE BH/bI JIeSITEIbHOCTH yUaluXcsi (HA YPOBHe YueOHbIX zleiflcTBlzlﬁ)l
TeMa
Paznen 1. ®u3uka u eé posib B MO3HAHUH OKpY:Kaiouero mupa (6 1)
®dusuka — Hayka o |[Pu3uka — Hayka o [BeisgBieHue paznnuuil Mexay GU3NYECKUMHU U XMMUYECKUMH IpeBpameHusmMu (MC —
npuposne MIpUPOJIE. SIBneHust XUMMUS).
(24) npupoapl. Puzndeckue [PacrozHaBanue u kiaccudukanus GU3NIECKUX SIBJICHUW: MEXaHUYECKUX, TETIJIOBBIX,
SIBJICHUSI: PIIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHU4YECKUE, HaOntonenue u onucanue GU3NIECKUX sIBJICHUMN
TEIIOBBIE,
DJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC,
3ByKOBBIE
dusznueckue dusznyeckue Ornpenenenue LEHBI ASJICHUS LIKAIbl U3MEPUTENbHOrO npubdopa. M3Mepenue JTHMHEHHBIX
BeJIMYMHBI BeIU4MHBI. M3MepeHue [pa3MepoB TEll U IMPOMEKYTKOB BPEMEHHU C YUETOM IOTPEIIHOCTEN.
(249) dbuznueckux BenuuyuH. M3mepeHnne o0bEMaA KUIAKOCTU U TBEPJOIO Tea.
®dusznyeckue npubopsl. [M3MepeHue Temmeparypbl NpH I[OMOIIM KHUAKOCTHOIO TEpMOMETpa H JIaTuyHKa
[TorpemtnocThb TeMIIEpPaTypHbl.
U3MEpPEHUH. BrIirmosiHEHHE TBOPYECKUX 3aJlaHU MO TOHMCKY CIIOCOOOB HW3MEPEeHHUsI HEKOTOPBIX
MexayHapoaHas (bu3NUECKUX XapaKTEpUCTUK, HAITPUMEDP pa3MePOB MaJIbIX 0OBEKTOB (BOJIOC, MIPOBOJIOKA),
cUCTEMa €JIMHUIL yIaIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHUM, MaJbIX NPOMEXYTKOB BpPEMEHH.
OO6cyxaeHue npeajaraeMblX cnoco00B

! Ipu paspabGoTke pabGouei mporpaMMbl B TeMaTUYECKOM ILIAHUPOBAHUM JOJKHBI OBITh YYTE€HbI BO3MOKHOCTU HCHOIB30BAHHUS SIIEKTPOHHBIX
(dpoBbIX) 00pa30BATENBHBIX PECYpPCOB, SBISIIOIINXCS YYEOHO-METONMYECKHMMH MaTepuajaMu (MyJbTHUMEIUHHBIE MPOTPAaMMBI, 3JIEKTPOHHBIC
YYeOHUKH U 33JaYHUKH, JICKTPOHHBIE OMOINOTEKH, BUPTyaIbHbIE 1aO0OpPaTOPUH, UTPOBBIE TPOTrPaAaMMBI, KOJJIEKIIUU HH(PPOBBIX 00pa30BaTEIbHBIX
peCypcoB), peanu3yromux quaakTunieckne BosmokHoctr MK T, conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHMH.
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EcTrecTBeHHO- Kak ¢usuka u apyrue |BrlaBukeHHE TUNOTE3, OOBSICHSIONINX MTPOCTHIE SIBICHUS, HATIPUMED:
HAYYHBIH METOJ |[CCTECTBEHHBIC  HAYKH | — IIOUYEMY OCTAaHABIMBACTCS NBWKYIIEECS MO TOPU3OHTAIBHOU TOBEPXHOCTH TEJO;
MO3HAHUSA U3y4aroT NPUPOAY. | — IIOUYEMY B )KAPKYIO IIOrOAYy B CBETJION OJEK A€ IPOXJIAaHEN, Y4eM B TEMHOM.
(29) EcrecTBenHO-HayuHbIH |[IpesioxkeHue criocoOOB MPOBEPKU TUIIOTES.
METO] no3Hanus: [[[poBeneHue uccieqoBaHUs IO MPOBEPKE KAKOW-THMOO THIIOTE3bl, HATPUMEDP: HaJTbHOCTH
HaOJTFOJICHHE, MoJi€Ta MapuKa, MyIeHHOr0 TOPU30HTAJIbHO, TEM 00JIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.
MMOCTAHOB- Ka Hay4dHoro [[locTpoeHne mpoctedmux mojeneld (GU3nYecKux sIBICHUM (B BHAEC PUCYHKOB WIH CXEM),
BOIIPOCA, BBIABWKCHHE [HAIIPUMED MaJ€HUE MpeIMETa; IPsIMOJIUHEHHOE pacIpoCTpaHEHHE CBETa
TUMIOTE3, HSKCIEPUMEHT
[0 TIPOBEPKE THIOTE3,
00BsICHeHUE
Ha0JIF01aeMOr 0
SIBJICHUSL. Omnucanue
(u3nyeckux sIBICHUN C
MMOMOIIBIO MOJEJIEH
Paznen 2. IlepBoHayaibHbIe cBeleHNs1 0 cTpoenun BemecTBa (5 )
Crtpoenne ATOMBI U MOJIEKYJbI, UXHabmoaeHne U HHTepHpeTalns ONBITOB, CBUACTEIbCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
BelllecTBa pa3-  Mepbl.  ONBITHICTPOCHUH BEIIESCTBA: OIMBITHI C PACTBOPCHUEM PA3JIMYHBIX BEIISCTB B BOJIC.
1 a) JTOKa3bIBAIOIINE OueHka pa3MepoB aTOMOB U MOJIEKYJI C UCIIOIb30BaHUEM (PoTorpaduii, MOJTyYESHHBIX HA
JIUCKPETHOE CTPOCHUEATOMHOM CHJIOBOM MuKpockomne (ACM). OnpeneneHue pa3MepoB MaJIbIX TeJ
BeIIeCTBa
/[Bu2KeHUE J{Bro>xeHue yactul |HabGmtoneHnrue u oObsICHEHHEe OPOYHOBCKOTO JABWIKECHUS U sBIEHUS Tuddy3un.
W B3auMoJeiicTBHEe [BEIECTBA. Caa3p [[IpoBeneHue u OOBSICHEHHUE ONBITOB ITO HAOFOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
4acTHIl BelllecTBa CKOpOCTH nBrokeHus [IpoBefgeHre M OOBSICHEHHE OMBITOB MO OOHAPYKEHUIO CHJI MOJICKYJISIPHOTO TPUTSKEHUS U
(29) YacTHLL C |OTTaJKUBAHUS
TEMIEPATYPOM.
BpoyHoBCcKkOe ABUXKEHUE.
Judodyzus.

B3aumMmoaencTBrue 4yacTHIl
BEIIECTBA: TMPUTIKECHUE
U OTTAJIKUBaHUE
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ArperaTHbie

AFpeFaTHLIe coctossHusAOnHCaHue (C HCIIOJIB30OBAHUECM ITPOCTHIX MO,I[CJ'IGfI) OCHOBHBIXpaSJ'II/ILII/Iﬁ B CTPOCHHUU TI'a30B,

nerxeHue. CKOpoCTb.
Cpenssis CKOpOCThb IIpH
He- paBHOMEPHOM
nBwkeHuU. Pacuér myTtH
Y BPEMEHU JBWKCHUS

COCTOSTHHUSI BEIIICCTBA: CTPOCHUEPKUIKOCTEH U TBEPIBIX TEII.
BellecTBa ra3oB, OkuakocTeld  UOOBSICHEHHE MaJIOW CKUMAEMOCTH JKUIKOCTEH M TBEPJBIX Tel, OONBIION C)KHMaeMOCTH
(29) TBEPIBIX ra3oB.
(kpucTammuyeckux) Tei. (OObsICHEHUE COXPaHCHHsI POPMBI TBEPIBIX TEJT U TEKYYECTH )KHIKOCTH.
B3auMocBsi3b Mexay[lIpoBe/iecHHuEe OIBITOB, JOKAa3bIBAIOIINX, YTO B TBEPJAOM COCTOSHHUU BOJIbI YaCTHUIIBI
CBOWMCTBaMH BEUICCTB B [HAXOJSTCS B CPEIHEM Aablle APYr OT Apyra(IUIOTHOCTh MEHBIIE), YeM B JKHJIKOM.
pa3HbBIX arperaTHbIX| Y CTAHOBJICHUE B3aMMOCBSI3U MEXKIY OCOOCHHOCTSMH arperaTHBIX COCTOSHHH BOIBI U
COCTOSIHUSIX u MX|/CYIIECTBOBAaHUEM BOAHBIX opraHu3MoB(MC — Ouosorus, reorpadusi)
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM.
OcobennocTn
arperaTHeIX COCTOSIHUH
BOJIBI
Paznen 3. /IBukenue u B3aumojeiicreue tei (21 4)
MexaHHYecKoe MexaHn4deckoe VccnenoBaHnne paBHOMEPHOTO JBW)KCHHS M OTPE/ICIICHUE €ro MPHU3HAKOB.
IBHKEHHE nBmwkenue. PaBHomepHOeHaOm0oneHe HEPaBHOMEPHOTO JIBIKEHHUS M ONPEACNICHUE €ro OTIMYUN OT PaBHOMEPHOIO
(39) u HEPaBHOMEPHOC|IBUKCHUS.

Pemenue 3a1a4 Ha onpenesieHue IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOT'O JBW)KCHHS.
AHam3 rpadKOB 3aBUCUMOCTH IYTH U CKOPOCTH OT BPEMEHHU

WNuepuus, macca,
MJIOTHOCTh
(4 4)

SIBi1eHue WHEPILUU.
3akoH VHEpLUU.
B3aumoneilictBue Ten
KakK MpUYrHA
U3MEHEHHUSI CKOPOCTH
JIBUYKEHHUS TEII.
Macca KakK
WHEPTHOCTHU

IImoTHOCTE  BemiecTBa.
CBsA3p  IUIOTHOCTU C

Mepa
Tena.

OOBsicHEeHHE U MPOTHO3UPOBAHHE SIBJICHUI, OOYCIOBIICHHBIX MHEPIUEH, HAIPUMEDP: UTO
[POUCXOAUT NPU TOPMOKEHUU HIIM PE3KOM MaHEBPE aBTOMOOWJIS, IOYEMY HEBO3MOXKHO
MIHOBEHHOIIPEKPATHUTH JBHKCHUE HA BEJOCUIIEAE NI CAMOKATE U T. 1.

[IpoBeneHne U aHAJIN3 OIBITOB, AEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTU ABUKEHUS TeJla
B pe3yJbTaTe ACUCTBUS HA HETO APYIUX TEJl.

Pemienue 3a7a4 Ha omnpesiesIeHHe Macchl Tena, ero 00bEMa U IJIOTHOCTH.

[IpoBeieHre W aHAIU3 ONBITOB, NEMOHCTPUPYIOIIMX 3aBUCHUMOCTb HW3MEHEHMS CKOPOCTH
TeJla OT €ro Macchl IPU B3aUMOAEUCTBUU Tell. M3mepeHue maccel Tena pas3IMYHBIMU
criocobamu. OnpeiesieHue MIIOTHOCTU TeJla B pe3yJIbTaTe U3MEPEHUSI €ro Macchl U 00bEMaA

KOJIMYCCTBOM MOJICKYJI
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B eIuHULlE 00BéMa

BeIlleCTBa
Cuna. Buabsl cui Cuna Kak [M3ydyeHue B3aMMOAEWCTBUS KaKk TMPUYMHBI M3MEHEHHs] CKOPOCTH Tejla MW €ro
(14 v) XapaKTEepUCTUKA nedopmMaium.

B3aMMOJCUCTBUS  TeIl.
Cuna  ympyrocta o
3akoH ['yka. I3mepenue
CUJIBI C MTOMOIIBIO
MHaMoOMeTpa. SBiieHue
TSITOTSHUS u cuia
TsokecTu. CHila TSHKECTH
Ha JIpyrux IJIaHeTax.

Bec Tea.
HeBecoMocCTh.
CrnoxeHue cuI,
HaITpaBJICHHBIX o
OJTHOU MPSAMOM.
PaBHOmelicTBYOIIIAsA
cuin. Cuna  TpeHwus.

TpeHue CKOJIBXKEHUSI U
TpeHue nokos. Tpenue B
IPUPOAEC U TEXHUKE

OnucaHue pealbHbIX CHUTyalluil B3aUMOJEHCTBHUS TE€J C IMOMOIIBIO MOJENiel, B KOTOPBIX
BBOJUTCSI TIOHSATHE U H300pakeHuWe cwibl. M3yueHue cuibl ynpyroctu. MccnemoBanue
3aBUCUMOCTH CHJIbl YIIPYTOCTH OT YJAJIMHEHUS PE3UHOBOIO IIHYpa WU NMPYKUHBI

(c mocTpoeHuem rpaduka).

AHaJIN3 MPAKTUUYECKUX CUTYyallMi, B KOTOPBIX HPOSIBISIETCS JAEHCTBUE CHUJIbI YIPYTOCTH
(yrmpyrocTh Msida, KpOCCOBOK, BETOK JIEpeBa U JIp.).

AHalu3 CUTyaluh, CBSI3aHHBIX C SBJICHUEM TIroTeHUusi. OObSICHEHUE OpPOUTAITBHOTO
NBI)KEHUSI TNIAHET C HWCIOJb30BAHUEM SIBJICHMSI TATOTeHUs M 3akoHa uHepuuun (MC —
actpoHomusi). M3amMepenue Beca Tela C TOMOIIBIO TuHaAMOMeTpa. (OOOCHOBAaHHE ATOTO
cnocoba u3MepeHus.

AHaJIM3 U MOJICIMPOBAHUE SIBJICHUSI HEBECOMOCTU. DKCIEPUMEHTAIHLHOE IOJTyUYeHHUE
MpaBUia CJIOKEHUS CWJI, HAMPABICHHBIX BAOJb OJHON mpsiMoil. OmnpeneneHue BEIUYUHBI
pPaBHOJICHUCTBYIOIIEH CHIT.

N3yueHune cunbl TPEHUS CKOJIBKEHUS U CUJIbl TPEHUS MOKOSI.

HccnenmoBanne 3aBUCUMOCTH CWJIBI TPEHHSI OT Beca Tella W CBOMWCTB
IIOBEPXHOCTEH.

AHaM3 NMIPAaKTHUYECKUX CUTYyaluid, B KOTOPBIX MPOSIBISETCS JASHUCTBUE CHUJIBI TPEHUS,
HCIIOJIB3YIOTCSI CITOCOOBI €€ YMEHBIIICHUS UK yBEIIMYCHUs (KaTaHWUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOUJISI, UCITOJIb30BaHNE TTOAIIUITHUKOB, MJIaBaHUE BOJAHBIX >KHUBOTHBIX
u 1p.) (MC — 6uomorus).

Pemenue 3agau ¢ ucnonb3oBaHueM (HOpMyJ sl pacu€Ta CHIIBI TSIKECTH, CUIIbl yIIPYTOCTH,
CUJIbI TPEHUS

TPYILIHUXCS

35




Paznen 4. /laBiienne TBEPABIX TeJ, JKUAKOCTEH 1 razos (21 4)

JlaBJjieHMe. JlaBnenue. CnocoObl |[AHanmu3 U OOBSICHEHHE ONBITOB M MPAKTHUYECKUX CHUTYyaIUid, B KOTOPBIX IPOSBIISICTCS
Ilepexaua YMEHbIIECHU S U [cuja JaBJICHUS.
naBJIeHUS yBeJIUueHUsl JaBijieHus. [(OOOCHOBaHME CHOCOOOB YMEHBIICHUS M YBEIMYCHUS AaBjieHus. M3yueHue 3aBHCUMOCTH
TBEPABIMM  TesdaMM, |/laBieHue rasa. [qaBJ€HHUS ra3a oT 00bEMa U TemnepaTypbl. M3ydeHue ocoOeHHOCTEH mnepenadyu AaBiICHUS
PKHIKOCTAMU U (3aBUCHMOCTH JaBJICHUSA [TBEPABIMH TElNaMH, JKUAKOCTAMH U ra3amMu. OOOCHOBAaHHME pE3yJIHTATOB OIBITOB
razamu raza oOT 00béMa U |0COOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIAOM, KUIKOM
(3a) temrepatypsl. [lepenaya [ ra3000pa3HOM COCTOSHUSX.
TaBJICHUS TBEPIABIMU | DKCIEPUMEHTAIBLHOE J0Ka3aTelbCTBO 3akoHa Ilackans. Pemrenue 3amau Ha pacuér
TeJgaMM, KMIAKOCTSIMHM U |1aBJICHUs TBEPIOIO Teja
razamu. 3akoH [lackans.
[TneBMaTHUEeCKHNE
MAaITHHBI
JlaBjieHne 3aBUCHMOCTh VccnenoBaHue 3aBUCUMOCTH JIaBJICHHS JKUIKOCTH OT TJIyOMHBI HOTPY>KEHUSI U TUIOTHOCTH
YKUTKOCTH TaBIICHUS JKUIKOCTH PKHJTKOCTH.
(54) oT 1y OUHBI HaOmroieHue n 00bsICHEHUE THIPOCTATHYECKOTO MapajoKca Ha OCHOBe 3akoHa Ilackans.
Orpy>KEeHUS.
['napocraTuueckui
rnapajgokc.
CooOmarommuecs M3yuyenue cooOmarommxcs cocyaoB.
COCY[IBI. Pemrenuve 3a1au Ha pacd€T AaBieHHUs KUAKOCTU. OOBsSICHEHUE MNpPUHLUIA JAeHCTBUSA
['unpaBmrdeckue THUAPABIMYECKOTO Tpecca.
MEXaHU3MBbI AHaJU3 U O0BSICHEHUE IPAKTUYECKUX CUTYAINH, I€MOHCTPHUPYIOIIUX MPOSIBIICHUE JABIICHUS
KUIKOCTH W 3akoHa [lackais, HampuMep MpOIECCOB B OpPraHWU3ME IPH TIyOOKOBOTHOM
HpIpstHUN (MC — Onomorus)
AT™MOcdepHoe ATMmochepa 3emMim M |[DKCIEpUMEHTallbHOE OOHapy’>KeHHE aTMOC(EepHOro MaBiieHHs. AHalu3 U OOBSICHEHHE
naBJieHHe aTMocdepHoe ONBITOB U MPAKTUYECKUX CUTYAIH, CBSI3aHHBIX C JeHCTBHEM aTMOC(HEPHOTO JaBICHHUSI.
(6 1) NaBJICHUE. ITpuuunel |(OOBACHEHUE cyllecTBOBaHUs armocdepbl Ha 3emile M HEKOTOPBIX IJIaHeTax W eé
CYyILLIECTBOBAaHMS OTCYTCTBUs Ha Apyrux miuanetax u Jlyne(MC — reorpadus, acTpoHOMHUS).
BO31YyIIHONW 000704Ykn |OOBSICHEHNE U3MEHEHUsl IUIOTHOCTU aTMOC(Epbl ¢ BBICOTOMH 3aBUCHMOCTH aTMOC(EepHOro
3eMuu. OmnbIT |gaBJIEHUS OT BBICOTHI.
Toppuyeu. Pemiennie 3amayu Ha  pacu€ét atMocdepHoro  maeineHus. M3yueHue  ycTpoiicTBa
3mepenue OGapoMeTpa-aHepouaa
aTMOC(hEpHOTO
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IaBJICHHMA.

3aBUCUMOCTH
ATMOC(EpPHOTO  JaBJICHUS
OT BBICOTHI

HaJ  YpOBHEM  MOpS.

[TpuGops! 1715 U3MEpEHUS
aTMOC(EPHOTO TaBICHHUS

JlelicTBMEe KHIAKOCTH

JlelicTBHE KHUIAKOCTHU U

9KCHCpI/IMeHTaHBHOG 06Hapy>K€HI/Ie JeUCTBUS XKHUAKOCTU U Trasa Ha HOpr>KéHHOC B HHX

" rasa Ha ra3a Ha IIOTPY>KEHHOE B [TEJIO.
NMOrpy>kéHHOEe B HHUX HUX Teno. (OnpeneneHne BbITAIIKUBAIOIIEH CUJIbI, IEUCTBYIOIEN HA TEJIO, IOIPYKEHHOE B KUIAKOCTD.
TEeJ10 BriTankuaromas IIpoBeneHnue 51 o0cyxJeHue OIIBITOB, JIEMOHCTPHUPYOLINX 3aBUCUMOCTD
(7 9) (apxuMenoBa)cuia. BBITAJIKMBAIOILEH CUJIBL, JEHCTBYIOIIEH Ha TE€JIO B KUIKOCTU, OT 00bEMa NOrpyKEHHOU B
3akoH Apxumena. PKUJIKOCTb YaCTH TeJIaUu OT IJIOTHOCTH >KUJKOCTH.
IInaBanue ten. [MccienoBanue 3aBUCUMOCTH Beca Tejla B BOE OT 00bEMa MOrpyXEHHOM B JKUAKOCTh YacTH
Bo3nyxoniaBanue Tea.
Pemienne 3a1a4 Ha IpUMEHEHHUE 3aKOHAa ApXUMEa U yCIIOBUs IJIaBaHUs TeEJ.
KoHcTpynpoBanue apeoMerpa UIM KOHCTPYMPOBaHUE JIOAKM U  ONpelesieHne e€
rpy30H0ABEMHOCTH
Pa3nen 5. Padora u MmourHocTh. DHeprus (12 4)
Pa6ora m MomHocTh |MexaHuueckass pabora.DKCIEepUMEHTATbHOE ONpPEICICHNEe MEXaHWYeCKOW paOOThl CHJIBI TSHKECTH TPH TMaJACHUU
(39) MomHocTh T€Ja W CHUJIbl TPEHHUS IIPU PABHOMEPHOM IIEPEMENICHUM Tejla MO TOPHU30HTAIBHOMN
MOBEPXHOCTH.
Pacu€tr MOIIHOCTH, pa3BMBaeMOW NpHU MOIBEME IO JIECTHULE. Pemienne 3amady Ha pacyér
MEXaHMYECKOM paboThl U MOLIHOCTH
IIpocThie Mmexanu3mbl ([IpocThie  MexaHU3MbI: (OnpeaeseHne BBIMTPHINIA B CHJIE MPOCTHIX MEXaHU3MOB HaIPUMEpE phlyara, HOJIBMKHOIO

(5 1)

pbluar, 610K, HaKJIOHHAsI

1 HCIIOABUKHOT'O 6HOKOB,HaKHOHHOﬁ ITIITOCKOCTH.

MJIOCKOCTb. [IpaBuno MccaenoBanne yciaoBHsS paBHOBecusi pblyara. OOHapy)XeHHE CBOWCTB MPOCTHIX
paBHOBECUS ppI4ara. [MeXaHu3MOB B Pa3JIUYHBIX HHCTPYMEHTAX U MPUCTOCOOJIICHUSX, HUCITIOIB3YEMbIX B OBITY
I[Ipumenenne mpaBWia M TEXHUKE, a TakKKe B XKUBbIX opranuzMax (MC — Owuosiorus). KCIIEepuMEeHTAIbHOE
paBHOBECHUsI pbluara K |[TOKa3aTeJIbCTBO PAaBEHCTBA pa0dOT MPpU NPUMEHEHHUH MPOCTHIX MEXAaHU3MOB.

OJIOKY. «3onotoe |Onpenenenue KII/[ HakIIOHHOM MIIOCKOCTH.

IIPaBUIIO» MexXaHUKH. [PemeHue 3a1ay Ha IPUMEHEHUE IIpaBUila paBHOBecus pbryara nHa pacuér KIIJ]

KITJQ MPOCTHIX

MexaHu3MoB. [Ipocteie
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MEXaHU3MBI B OBITY |
TeXHUKe. Priyaru B Teie
gyeJJoBeKa

MexaHnn4yeckas
HHeprus (4 1)

Knunetnueckas u
IIOTCHIIHAJIbHAasA

sHeprus. [IpeBpamnienue
OJIHOTO BHUA
MEXaHUYE€CKON 3HEePruu
B JIpYTOM. 3akoH
COXpaHEeHHUs u

NU3MCHCHUA OHCPruuv B
MCXaHHUKC

ODKCIIEpUMEHTAJIBHOE OIPEACICHUE U3MEHEHUS] KUHETUYECKON U MOTEHIMAIbHOW dHEPTUU
TeJla TIPU €ro CKaThIBAaHUHU MO HAKJIOHHOM MIIOCKOCTH.

DopMyJIMPOBaHME HAa OCHOBE MCCIIEIOBAaHMUS 3aKOHA COXPAHECHUS MEXAaHWMYECKON HSHEPrHHU.
OOcyXIeHre TpaHUuIl TPUMEHUMOCTH 3aKOHA COXPAaHEHUS YHEPTUU.

Pemrenue 3a1a4 ¢ MCHOJIB30BAHNMEM 3aKOHA COXPAaHEHUsI YHEPTrUU

Pe3epBHoe Bpems (3 4)
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8 kaacc (68 u)

TemaTHuecKkuii 0JI0K,

OcHoBHOe conep:kaHue

OcHoOBHBIC BH/IBI 1eATEIbHOCTH YYalIUXCsl (Ha YpOBHe Y4eOHBIX AeliCTBHIH)

(7 1)

CTPOCHUs BEILECTBA.
Macca u pa3Mepbsl aTOMOB
U MoJiekyJl.  OmnbITHI,
[MOJITBEPIKAAOII1E
OCHOBHbBIE

MOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOpUH.
Monenu TBEPAOTO,
PKUJIKOTO M Ta3000pa3HOTO
COCTOSIHUH BEIIECTBA.
Kpucrannuueckue u
aMmopdHbIe TBEPIBIE Tea.
OObsicHEHHE  CBOWCTB
ra3oB, JKHIKOCTEH |
TBEPABIX TEJ HA OCHOBE
MMOJIOKEHUMN

MOJIEKYJISIPHO-
KUHETUYECKON TEOpPHUH.
CmauuBaHue u

KalUJISpHBIC SBJICHUS.
TemoBoe pacmupeHue u
cKaTue

TeMbI
Paznen 6. TenioBbie siBjeHus (28 )

Crtpoenne OcHoBHbIE OJIO)KeHUs1  |HabnroneHne U MHTEpIpEeTalusl ONbITOB, CBUETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM

W CBOiiCTBa MOJICKYJIIPHO- CTPOCHHH BEILECTBA: OMBITHI C PACTBOPECHHEM Pa3IMYHBIX BEIIECTB B BOJIC.

BelllecTBA KUHETHYCECKOM TeopurPerieHre 3aa4 M0 OICHUBAHUIO KOJMYECTBA AaTOMOB WMJIM MOJICKYJ B eAMHHUIC 00BEMa

BEILIECTBA.

AHamM3 TEKCTa JPEeBHUX aTOMHUCTOB (Hampumep, ¢parmeHta mosmbl Jlykpemuss «O
MPUPOJE BEUICiH») C U3II0KEHHEM OOOCHOBAHUN aTOMHOW THUMOTE3bl (CMBICIIOBOE UTCHHE).
OreHKa yOenuTeTbHOCTH ATUX 00OCHOBAHMUIA.

OOBbsicHeHHe OpOYHOBCKOTO JBMXKEHUS, SIBICHUS AU Py3UN U pa3Indnuii MeX1y HUMU Ha
OCHOBE MOJI0KEHUN MOJIEKYISPHO-KMHETUYECKOW TEOPUM CTPOCHHUs BELIECTBA.
OOBsICHEHHE OCHOBHBIX PAa3JIMYUMi B CTPOCHHUHM Ta30B, XUJAKOCTEH M TBEPABIX TEI C
HMCTIOJIb30BAHUEM ITOJIOKEHUU MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUSI BEIIECTBA.
[IpoBeeHNEe OMBITOB MO BBIPAIIMBAHUIO KPHUCTAJUIOB IOBApPEH-HOM COJIM WIM caxapa.
[IpoBenenue u OOBSICHEHHE ONBITOB, JIEMOHCTPUPYIOIIMX KANWUISIPHBIC SIBICHHUS U
SIBJIEHHE CMAYMBaHUS.

OOBsicHEHHE POJIM KAMMJUISPHBIX SIBJCHUH JUJISI TOCTYIUIEHUS BOJIBI B OPTaHU3M pacTeHUM
(MC — 6uomnorus).

Habmronenne, nmnpoBeneHne ©  OOBSICHEHUE
paciMpeHus ra3oB, )KUIAKOCTEN M TBEPJBIX TEI.
OOBsicHeHHE coxXpaHeHUs 00BbEMa TBEPABIX Tel, TEKYYeCTH XHUIAKOCTH (B TOM YHCIIE,
pa3HUIBI B TEKYYECTH A5 pa3HBIX>)KUJIKOCTEH), 1aBJICHUS rasa.

[IpoBeneHNE OMBITOB, JAEMOHCTPHUPYIOIINX 3aBUCHUMOCTH JAaBJICHUS BO3AyXa OT €ro o0béMa
Y HATpEBaHUSl WM OXJIAXKJCHHS, U UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISPHOIO
y4eHUs. AHAJIN3 NPAKTUYECKUX CUTYyalMi, CBSI3aHHBIX CO CBOMCTBAMU ra3oB, XKUIKOCTEH
W TBEPJIBIX TEN

ONBITOB [0 HAOJIIOAEHUID TEIUIOBOIO
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TemoBble Mpouecchl
(21 9)

Temneparypa. CBsa3b
TEeMIIEpaTyphl co
CKOPOCTBHIO TEMJIOBOTO
IBY>KCHUS YACTHII.
BHyTpeHHsisT  SHeprusi.
CnocoOb1 H3MEHCHHS
BHYTpEHHEH SHEPTUH:
Teruionepeiaua u
COBEpIIICHUE paboThI.
Bunael  teruionepenauu:
TEIJIONPOBOIHOCTD,
KOHBEKIIWS, N3JTyYCHHUE.
KomuuecTBO

TEMJIOTHI. Y aenabHas
TEIIJIOEMKOCThD
BEIllCCTRA.

TenmooOMeH u
TEIIOBOEC

paBHOBECHE.

YpaBHEHUE

TEIJIOBOro OajaHca.
[InaBienue "
OTBEpJIEBaHUE
KPUCTAJUTHYECKUX
BCILICCTB. VY nenrHas
TeIioTa IJIaBJICHUA.
[Tapoo6pa3oBaHue

)74 KOHOEHCAIIMS.
Hcnapenue. Kunenue.
Y nenbHas TeIIoTa
mapooopazoBaHHUsL.
3aBUCHUMOCTH
TeMIIepaTypbl KUIIEHUS OT

aTMoc(hEepHOTO

OOocHOBaHUE MPaBUII U3MEPEHUSI TEMIEPaTyPhl.

CpaBHEeHHE pa3IMYHBIX CITIOCOOOB M3MEPEHHS W IIKAJI TeMIEpaTypHhl.

HaOntonenue u OOBSICHEHHE ONBITOB, JIEMOHCTPUPYIOIIUX H3MEHEHUE BHYTpPEHHEH
SHEPTUHU Tejia B pe3yibTaTe Teruionepeaadyu u paboThl BHEITHUX CHIIL.

HaOnronenue u  OOBSICHEHHUE OIBITOB, OOCYXJEHUE MPAKTUYECKUX CHUTyalui,
JIEMOHCTPUPYIOMINX Pa3JIMIHbIC BUABI TEIUIONEPEIaYr: TEIIONPOBOIHOCTh, KOHBEKIIHIO,
HU3JTyYCHUE.

HccnenoBaHne sIBICHUS TETUIOOOMEHA MTPU CMETIMBAHUY XOJIOAHOM M TOpsiYeii BOIBI.
HaOmro1eHre yCTaHOBJICHHS TEIJIOBOTO PAaBHOBECHS MEXK]ly TOpsiuei U XOJIOAHOM BOJIOM.
Onpenenenne (M3MEpeHNE) KOJIUYECTBA TEIJIOTHI, MOJYYEHHOI'0 BOJOM NPHU TEINIOOOMEHE C
HarpeThbiM METATMYECKUM LIHJIUHIIPOM.

Onpenenenne (M3MEpPEHNUE) YASIBbHON TEITIOEMKOCTH BellecTBa. Perienre 3amad, CBs3aHHBIX
C BBIYUCJICHUEM KOJIMYECTBA TEIUIOTHI M TEINIOEMKOCTH MIPH TEIII00OMEHE.

AHanM3 CUTyalMil TPaKTUYECKOrO HCIOJIb30BaHUSI TEMJIOBBIX CBOWCTB BEIIECTB H
MaTepHaJioB, HaTrpuMep B LessIX SHEProcOeperKeHU: TETIIIOU3 OIS,
PHEeprocOeperaroe Kpplii, TEPMOAKKYMYJISITOPHI U T. .

HaGnronenue siBJICHUN MCTIapeHUs! U KOHAeHcanuu. MccnenoBanue mpouecca UCIapeHust
pa3IUYHBIX XUJAKOCcTel. OObsCHEHHUE SIBJICHUN HCHApEeHHUs M KOHJEHCAIIMM Ha OCHOBE
AQTOMHO-MOJICKYJISIPHOT'O YYCHHUS.

Habntonenre u oObsiCHEHHE Ipollecca KUIEHHUS, B TOM YHCJE 3aBUCUMOCTH TEeMIEpaTyphbl
KUIICHUS OT JIaBJICHUSI.

Onpenenenue (MU3MEepeHUE) OTHOCUTENIBHOW BIIAXKHOCTH BO3ayxa. HaOmiomeHnue mporecca
[UTABJICHUS] KPUCTAJIIMYECKOTO BEIIECTBA, HAIIPUMED JIbJa.

CpaBHEHHE TIPOIIECCOB TMJABJICHUS KPUCTAJUIMYECKUX TEJI ¢ pa3MITYeHUs Mpu
HarpeBaHUU aMmOP(HBIX Tel.

Onpenenenue (M3MepeHHE) YyAENbHOW TEIUIOTH IJaBieHus Jbaa. OObsICHEHUE SBICHHM
[JIaBJICHUS M KPUCTAJIU3AIMH HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

Pemrenve 3asad, CBSI3aHHBIX C BBIYMCIIEHUEM KOJIMYECTBa TEIUIO- Thl B Mpolleccax
TerJionepeayy Npy MJIaBJICHUN U KPUCTAJLUIU3AIUH, UCITIAPEHUHN U KOHJICHCAIUH.

AHaIN3 CUTyaluil IPaKTUYECKOT0 NPUMEHEHMUS SIBJICHUH TUIaBJICHUS] U KPUCTAJUIM3allNH,
HaIlpuMep, MOJIyYeHHE CBEPXUUCThIX MaTEpHUaJIOB, COJIeBas Ipeska u Jp.

AHanu3 paboThl U OOBSICHEHHE NPHUHIUIIA JEHCTBUS TEIJIOBOTO JBUTATEIIs.

BrrunciieHrue KOJM4YecTBa TEIUIOTHI, BBIACISIOUIErOCsl MPU CrOpPaHUU pa3jIWYHbIX BUIOB
toruinBa, u KIIJ1 nBuraress.
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naBieHuss.  BuaxxHOCTH
BO3yXa.

DOHeprus TOILIMBA.
Y nenpHas TeroTa
CrOpaHusl.

[IpyuHLIMIIBI paboThI
TEIJIOBBIX  JIBUTATEJIEH.
KITQ TETLUIOBOT O
JIBUTATEJIS.

TerioBble JBUraTe U
3al[UTa  OKpY Karoueu
Cpensl.

3aKOH COXpaHEHUsT |
MpEBpALLECHUS] SHEPTUU B
MEXaHUYECKUX u
TEIJIOBBIX IpOLIECCaX

OOcyXJIeHHEe HSKOJOTHMYECKUX TOCJIEACTBUN UCIIOJIb30BaHUSI JBUTAaTelIeld BHYTPEHHErO
CrOpaHusl, TeIJIOBBIX U ruapodiekTpocTaniuii (MC — 3Kon0rus, XuMus)

Pazgea 7. Duaekr

puYecKHe U MArHUTHBbIE siBjeHus (37 1)

DJleKTpUYecKHne
3apsabl.
3apsizKeHHbIE TeJIa
u

B3anMMoOJeiicTBHe
(79

HX

OnexkTpuzanus teia. JBa
pona AIIEKTPUIECKUX
3apsiJi0B.
BzanmonaencTBue
3apsKEHHBIX Tell. 3aKOH
Kyiona.
DJIEKTPUUECKOE TIOJIE.

[ IpyuHIIMT
CYNEePIIO3UIIUN
PIIEKTPUUECKUX

MOJIEH. Hocurenu
PIIEKTPUUECKUX
3apsioB.
DneMeHTapHbII
PIICKTPUYECKUH

3apsia.

Ctpoenue aroMma.

HaOmnionienrie 1 TpoBeJCHUE OIBITOB MO JJIEKTPU3ALMH TEJ MPH CONPUKOCHOBEHHH U
WHIYKIIUEH.

HaOmionenne n 0ObSICHEHUE B3aUMOJAECHCTBHS OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX
TeJl.

OOBbsicHEeHHEe NMpUHIUNA JIeHCTBUS dyeKTpockorna. OObsICHEHNE SIBICHUHN DJIEKTPHU3ALNU
[pU CONPUKOCHOBEHUM T€J W HHAYKUHUEH C HUCIOJb30BAaHUEM 3HAHUM O HOCHUTEISIX
PIIEKTPUYECKHUX 3apsi/I0B B BEILIECTBE.

Pacnio3HaBaHue U OOBSICHEHUE SIBIICHUM 3JIEKTPU3allMHU B I10- BCEAHEBHOM JKU3HHU.
HaOnionernie #  OOBSICHEHHWE  ONBITOB,  WUIIOCTPUPYIOIIMX  3aKOH COXpaHEHHUS
PIIEKTPUYECKOTO 3apsiaa.

HaOmnroieHue onbITOB IO MOJEIMPOBAHUIO CHUIIOBBIX JIMHUI AJIEKTPUYECKOIO TOJIA.
VccnenoBanue NeMCTBUSI JIEKTPUYECKOTO IOJIs HA MPOBOJHUKU U AUIIEKTPUKU
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[IpoBoaHUKH U

NUDJICKTPUKH. 3aKOH
COXpaHEHHUsI
PJIEKTPUUECKOTO
3apsiia
IlocTOsIHHBIN DJIEKTPUYECKUMN ToK. [HaGmonenne pa3muyHbIX BHUIAOB JSUCTBUS DJCKTPUYECKOTO TOKA W OOHApYKEHHE STUX
JIEKTPHYECKUMTOK  |YCIIOBUS CYIIECTBOBAHUS [BUJOB JCUCTBUS B IIOBCEIHEBHOW KU3HMU.
(20 9) PIIGKTPUUECKOTO  ToKa. [(COOpKa M MCIBITAHUE DJIEKTPUUYSCKOU IEMH MTOCTOSIHHOTO TOKA.
HMcrounuku 3MmepeHre CUJlbl TOKA aMIIEPMETPOM.
[MOCTOSTHHOI'O ToKa. [MI3MepeHue 3JIeKTPUUECKOro HampspkeHus: BoiabTMeTpoMm. [IpoBenenue u oObsicHeHUE
JlericTBUsI ONBITOB, AEMOHCTPUPYIOUIUX 3aBUCUMOCTh 3JIEKTPUUECKOI'0 COMPOTHUBIICHUS NPOBOJHHUKA
PIIEKTPUYECKOTO TOKa |OT €r0 JIJIMHBI, TUIOLIA I NONEePEUYHOr0 CEYEHHUs U MaTepuaa.
(TennoBoe, xumuueckoe, MccaeqoBanue  3aBUCHUMOCTH — CHJIBI  TOKa, IIPOTEKAIOLIETO0  4Yepe3 pPe3UcTop, OT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HANIPSIKECHUS

DIEKTPUYECKHUHA TOK B
PKHUIKOCTSX U razax.

DJIeKTpUYecKasi Ielb.
Cuna TOKA.
DJIEKTPUYECKOE
HaTIpsi>KEHUE.
ConpoTuBJIEHHE
[IPOBOJHHUKA. Y AEIBHOE
CONPOTHUBIICHUE
BemiecTBa. 3akoH Oma
U1 ydacTKa — LIelH.
[locnenoBatenbHOE

151 napajuieabHOe
COEJIMHEHUE
MPOBOIHUKOB.

PaGota u  MoOmIHOCTH
PJIIEKTPUUECKOIO  TOKaA.
3akon JDxoyns—JleHua.
DeKTponpoBOaAKa U
MOTpeONTETH

Ha Pe3UCTOpe.

[IpoBepka mpaBuiIa CIOXKEHUS HANPSKEHUHM NPU MOCJIEA0BATEILbHOM COCIWHEHHUH JIBYX
PE3HCTOPOB.

[IpoBepka mpaBuiia JJIsl CHJIbI TOKAa NP NapayieIbHOM COEIMHEHUH PE3UCTOPOB.

AHaJIN3 CUTyallui TIOCJIEIOBATEIFHOTO W TapajIeIbHOTO COSAMHEHUsS IPOBOJIHUKOB B
TOMAITHUX JIEKTPUUECKUX CEeTSIX.

Pemenne 3agau ¢ ucroib3oBaHueM 3akoHa Oma U popmyn pacuéra 3IEKTPUISCKOTO
COTNPOTHUBIICHUS TIPU TOCIEAOBATEIBHOM U MapajuIeIbHOM COCIMHEHUHU MPOBOJIHHUKOB.
Onpenenenue paboOThl JIEKTPUUECKOT0 TOKA, NMPOTEKAIOIIET0 Yepe3 Pe3ucTop.
OnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISEMONHA PE3UCTOPE.
VccnenoBanne 3aBHCHUMOCTH CHJIBI TOKA 4Yepe3 JIAMITOYKY OT HAIPSDKEHUS Ha HEil.
Omnpenenenue KII/] narpeBarens.

VccnenoBanue mnpeoOpa3oBaHUsl YPHEPTUHU MPHU MOABEME TI'Py3adJIEKTPOIBUTATEIEM.
OOBbsicCHEHHE YCTPOMCTBA M TPUHIIMIIA JEUCTBHUS JIOMAIIHUX AJIEKTPOHATPEBATEIbHBIX
MpuOOPOB.

OObsicHEeHHE TIPUYMH KOPOTKOTO 3aMbIKaHMSI W NPHUHIUNA JEUCTBUS  TUIABKHUX
[IPEIOXPAHUTEIICH.

Pemenne 3agad ¢ ucnoab3oBaHueM 3akoHa Jlxoyns—Jlennia.  HaOGmrogenue

BO3HHUKHOBCHUS JICKTPHUICCKOTI'O TOKA B ) KUJAKOCTHU
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PIIEKTPUYECKON DHEPTUH
B OBITY.
KopoTkoe 3ambikaHue

MaraurHble
IBJICHUSA

(6w)

IlocTosTHHBIE  MarHUTHL.
B3aumonaeiicteue
MOCTOSHHBIX MarHHTOB.
MarauTHoe noJe.
MarauTHoe 110Jie 3eMIIU B
€Tro 3HAUYCHHUE IJIS )KU3HHU
Ha 3emite. OneIT
Jpcrena. MarunutHoe
noJjie AJIEKTPUUECKOTO
TOKA. [Ipumenenue
PIIEKTPOMArHUTOB B
TEXHUKE.

JleiicTBUe MAarHuTHOI'O
[MOJIsI Ha TIPOBOJHUK C
TOKOM.
DJIIEKTPOABUTATENb
MMOCTOSITHHOT'O
Mcmonp30Banme
PIEKTPOJBUTATENEH B
TEXHUUECKUX YCTPOMCTBAX
1 Ha TPAHCIIOPTE

TOKa.

MccnenoBaHre MarHUTHOTO B3aMMOJEMCTBUS ITOCTOSHHBIX MAarHUTOB.

M3yyeHne MarHUTHOrO TIOJISI IIOCTOSIHHBIX MAarHUTOB HOpU HUX OOBEIUHEHUH U
pa3eIeHUMN.

[IpoBeieHHE ONBITOB IO BU3YAJIHU3ALMH I0JI ITOCTOSTHHBIX MATHUTOB.
H3yuenue SIBIICHUS HaMarHU4uBaHUs BEIIECTBA. Hccnenosanue
PIIEKTPUYECKOTO TOKA Ha MarHUTHYIO CTPEJIKY.

[IpoBeieHHE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTD CHJIBI B3aUMOJEUCTBUSA KATYILIKH C
TOKOM ¥ MarHuTa OT CHJIbI U Ha- IIPABJICHUSA TOKA B KATYIIKE.

AHanu3 CUTyaUUMd IIPaKTUYECKOTO IIPUMEHEHMS JJIIEKTPOMAarHUTOB
TEXHUUYECKUX yCTPOMCTBAX, IPOMBIIIJIEHHOCTH, METULIMHE).

M3ydeHue NEHCTBUS MAarHUTHOIO IIOJI Ha NPOBOJHUK C TOKOM. M3ydenHue nenctBus
DJIEKTPOABUTATEIIA.

M3mepenue KIIJ[ siekTpoaBurarebHOM yCTaHOBKM. Pacro3zHaBaHue u  aHaIu3
pa3JIMYHBIX IIPUMEHEHUH 3JIeKTpoABUraTenel (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA U JIp.)

NEeNCTBUI

(B OBITOBBIX

JIEKTPOMATHUTHASA
WHIYKIHSA
(44

OnbIThHI ®dapanes.
SIBieHHE AMEKTPOMarHATHOW
yHyKkumu. Ipasuio Jlenna.
DIIEeKTpOreHepaTop.
CniocoObl osTyyeHust
PIIEKTPUYECKON IHEPrUH.
DJIEeKTPOCTAHIINU Ha
BO300HOBIISIEMBIX

OIIBITHL 110 HUCCICOOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOUU: UCCIICIOBAaHNC
M3MEHCHUIN 3HAYCHUS U HampaBJICHUA HHAYKOUOHHOI'O TOKa

MCTOYHHUKAaX OHCPTHUH

PesepBHoe Bpems (3 4)
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9 kaacc (68 u)

Tejla IPU HEPABHOMEPHOM
JIBUKEHUM.

Y CcKOpeHHeE.
PaBHOyCcKOpeHHOE
MPSAMOJIMHEMHOE
TIBIDKEHHE. CBoOoHOE
NaJIcHue.

OmnpiTe! [Nanumest.
PaBHOMEpHOE nBUXKEHUE
o OKpy>kHOCTH. [lepuon
1 4aCTOTa OOpaIleHHUs.
JluneliHass W yrioBas
CKOpOCTH.
LlenTpocTpeMuTenbHOE
YCKOpEHUE

Temaruueckuii 0,10k, | OCHOBHOe cofepKaHue OcHoOBHBbIE BH/IbI A€SITEJILHOCTH yYAlIUXCsi(HA YPOBHE Y4eOHbIX e CTBHIl)
Tema
Paznen 8. Mexannueckue siinenus (40 1)

MexaHu4ecKkoe MexaHn4yeckoe AHanu3 1 00CYyKJISHUE Pa3IUIHBIX TPUMEPOB MEXaHUUECKOTO JIBHIKCHUS.

BUKEHH e JIBU)KCHUE. OOcy>kJeHre TpaHUll MPUMEHUMOCTU MOJICNIH «MaTepualibHasi TOUKa.

U CIoco0bI ero MartepuasibHasi TOUKA. Onurcanre MEXaHHUYECKOTO JBWXKEHHUS pa3MYHbIMU crnocobamu (ypaBHEHHE, TaOiuIa,

ONMUCAHUSA Cucrema orcuéra.rpaduk). AHanu3 >KU3HEHHBIX CUTYyaIlldil, B KOTOPBIX MHPOSIBISETCS OTHOCUTEIHLHOCTH

(10 g) OTHOCHUTEIBHOCTD MEXaHUYECKOrO JBUKECHHUS.
MEXaHUYECKOTO HabmroneHrne MexaHU4eCKOro JIBHKEHUS Tella OTHOCUTEIIFHO Pa3HBIX TN OTCUETA.
JIBVDKECHUSI. CpaBHeHHE ITyTel U TPACKTOPUM IBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
PaBHOMepHOE Ten orcuéta. AHanmu3 Tekcra [ammnes 00 OTHOCHTENBHOCTH JBWIKCHUS, BBHITIOJTHEHHUE
MIPSIMOJTMHEHOE 3aJlaHUM TI0 TEKCTY (CMBICIIOBOE UTCHUE).
JIBH)KEHUE. OmnpeneneHue CcpegHE CKOPOCTH CKOJBXEHUS Opycka WM JBIJKCHUS IIapuKa 10
HepaBunomepnoe HAKJIOHHOW MJIOCKOCTH.
NPSIMOJIMHEWHOE AHanu3 U 00CyXJAeHHE CIOCOOOB MPUOIMKEHHOTO OTIPESICHHUSI MTHOBEHHOW CKOPOCTH.
nBuxenue. Cpenusis  uOnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBMKEHMS (IIapUKa B JKUAKOCTH, MOJEIHU
MT'HOBEHHAas CKOPOCTBPRJIEKTPUYECKOTO aBTOMOOMIIS U T. I1.).

OrnpeneneHue MyTH, MPOHACHHOTO 3a JAHHBIH NMPOMEXXYTOK BPEMEHHU, H CKOPOCTH TeJa Io
rpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JBUXEHHUS OT BPEMEHHU.

OOcyXJIeHre BO3MOXKHBIX TMPUHIIUIIOB JEUCTBUS TPUOOPOB, H3MEPSIONIUX CKOPOCTh
(ctmIOMETPOB).

BrrancieHnue myTd U CKOPOCTH TIPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBH)KEHUH Tela.
Onpenenenue NpoMIeHHOrO0 MyTH U YCKOPEHUS IBMKEHUS Teja MO rpauky 3aBUCHUMOCTHU
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO JBHKEHUSI Tela OT BPEMEHHU.

OmnpenelicHUEe YCKOPCHHUS Tella TMPH PABHOYCKOPSHHOM JIBIDKCHHH I10 HAKJIOHHOM
IockocTu. Mi3Mepenue nepuoaa v 4acToThl OOpalieHus Tella 0 OKPY>KHOCTH.
OrnpeesieHre CKOPOCTH PaBHOMEPHOT'O JIBHKCHHSI TEJIaTI0 OKPYKHOCTH.

Pemienue 3aa4 Ha OMNpeJeeHNEe KHHEMATHUYSCKUX XapaKTePUCTUK MEXaHHUYSCKOTO
NBHOKCHHUS PA3JIUYHBIX BHIOB.

Pacno3HaBanue u HpI/I6HI/DKéHHOC OIMMCAHUC PA3JINYIHBIX BHUIAOB MCXAaHHUYCCKOT'O ABHIKCHHA
B MIPUPOJIC U TEXHHKE (Ha IIpuMepax CBOOOJHO MAaJaoIIUX TeJ, JBHUKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U JIP.)
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B3anmMmonelcTBue TeJ
(20 4)

[IepBoiii 3ak0oH HproTOHA.
Bropoii 3akoH HeroToHa.
Tperuii 3akoH HproToHa.
[IpyHIMI cynepno3uuuu
CHIIL.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHuUs:
cuia TPEHUS
CKOJIB)KCHUS, cuia
TPEHUsI TOKOs, JApyrue
BUIBI TPCHUS.

Cuna TSHKECTH U 3aKOH
BCCMUPHOI'0 TATOTCHUA.
YcKkopeHre CBOOOIHOTO

MagCHUS. JIBvb>KeHMe
m1a"HeT Bokpyr ComnHia.
[IepBas KOCMHYECKast
ckopocTtb. HeBecomocTh
" MEPEeTPy3KH.
PaBHOBecue
MaTepUAITLHON TOYKH.
AOCOTIOTHO TBEpIOE
TEJIO. PaBHOBecue
TBEPIOTO Tela c
3aKpEIIEHHOMN OCBIO
BpallEHU. MomeHnT

CHIJIBI. I_IeHTp TAXKCCTHU

Habmonenre u oOCYXJISHHUE OIBITOB C JABWKCHHEM Tella MPU YMCEHBIIICHUH BIUSHUS
NPYTUX TEJI, PEHSATCTBYIONINX ABUKEHHUIO.

AHanmM3 TeKcTa ['anuiest ¢ onmMcaHueM MBICJIEHHOTO 3KCIEPUMEHTa, 000CHOBBIBAIOIIETO
3aKOH MHEPIIMH; BBIMOJIHEHHUE 3aJaHUi 110 TEKCTY (CMBICIIOBOE UTEHUE).
OOCyXJIecHME BO3MOXXHOCTH BBHITIOJTHCHHS 3aKOHA WHEPUHU B  Pa3IMIHBIX
oTCYETa.

HabGnronenne m OOCYXXJIE€HHE MEXaHWYECKUX SIBJICHUM, MNPOUCXOMISIINUX B CHCTEME
orcuéra «Tenmexka» mpu e€ PaBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCHTEIBHO
KaOnHeTa PU3UKH.

JleficTBUSI C BEKTOpaMH CHJI: BBINOJHEHUE 3aJaHUM MO CIO0XKEHUIO M BBIYUTAHUIO
BEKTOPOB.

HaOnroneHne u/uiav mpoOBEICeHUE OMBITOB, TEMOHCTPUPYIOMINX 3aBUCUMOCTb YCKOPEHHUS
Tejaa OT NPUI0KEHHON K HEMY CHUJIbI U MacChl TeJa.

AHanu3 U OOBSICHEHHE SIBICHUN C HCIIOJIb30BAaHHEM BTOpOro3akoHa HeroToHa.

Penienue 3amad ¢ UCHOJIB30BaHUEM BTOPOro 3akoHa HbIOTOHa M MpaBumiia CIOKEHUS CHUII.
OmnpenenieHue XECTKOCTU NPYKUHBI.

AHaNn3 CUTyaIuii, B KOTOPBIX HAOIOTal0TCs yrpyrue aedhopManum, U uX 0ObICHEHHE C
HCII0JIb30BaHUEM 3akoHa ['yka. Pemienue 3a1a4 ¢ ucnojib30BaHuEM 3akoHa [ 'yka.
HccrnenoBanmne 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKESHUS

OT CUJIBI HOpMaJbHOTO AaBieHus. OOCyXIeHNEe pe3yIbTaTOB UCCIEIOBAHUS.

Onpenenenue kodpduirenTa TpeHUs CKOJIbXKeHUs. I3MepeHne cuiabl TpeHus MOKOs.
Pemienue 3a1au ¢ UCTIOIBL30BAaHUEM (DOPMYIIBI JIJISI CHITBI TPESHUS CKOJTBKCHUSI.

AHanu3 ABUKEHUS TEJ TOJIBKO MO/ IEUCTBUEM CHUJIBI TSHKECTH — CBOOOIHOTO MaJIeHUS.
OOBsicHEeHHE HE3aBUCHMOCTH YCKOPEHHUs CBOOOAHOrO MaJeHUs OT MacChl Teja.

O1eHka BeJIMUYMHBI CUJIBI TSTOTEHUS, EHCTBYIONIEH MEXAY ABYMs TedaMu (I pa3sHbIX
Macc).

AHanu3 IBWKEHUSI HEOECHBIX TeJ MO ASUCTBUEM CHUIIBI TATOTEHHUS (C UCTIOIH30BaHUEM

CUCTEMAxX

JTONIOJTHUTEJIBHBIX UICTOYHUKOB MH(POPMALIUN).
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Pemnienue 3amay ¢ MCMONB30BAHHMEM 3aKOHA BCEMHUPHOTO TATOTEHHS W (POpMyIIBI ISt
pacdé€Tra CUJIbI TSKECTH.

AHajlu3 OPUTMHAJIBHOIO TEKCTa, OIMCHIBAIOIIErO TMPOSBJICHUS 3aKOHAa BCEMUPHOTO
TSICOTEHUS1; BHITIOJIHEHUE 3aJJaHUM 10 TEKCTY (CMBICJIOBOE YTEHHUE).

Habnronenne u o0CyXJIeHHE OMBITOB 10 U3MEHEHUIO Beca TellaMPU YCKOPEHHOM
JIBUKCHHUN.

AHaJIN3 yCJIOBUM BO3HUKHOBEHHUSI HEBECOMOCTH U NE€pe- TPy3KH.

Pemrenue 3aa4y Ha OmNpe/iesiCeHHE Beca Tella B Pa3JIMYHBIX YCIOBHSIX.

AHaJIN3 CUJI, ACUCTBYIOIINX Ha TEJI0, MOKosIIeecs Ha onope. OnpeneneHue neHTpa
TSAXKECCTHU paSJII/ILIHLIX TCJI

3aKoHBI
coxpanenusi (10 u)

HNMirynsc TeJia.
MN3meHeHne nMmitysbca.
MMnynbc cuiibl. 3aKOH
COXpPaHEHUsI UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.
MexaHudeckasi padoTa

1 MolHOoCcTh. Pabora
CHII TSIKECTH,
YIOPYTrOCTH, TPEHUSL.
CBs3p SHEPTruu u
paboTHI.

[ loTrennmanrHas
PHEPrus TeJa,
[MOJIHSATOrO HaJ
MOBEPXHOCTHIO  3EMJIH.
[loTrennmanrHas
DHEPIrUsi C)KaToM
MpPYy>KUHBIL.
Kunetnueckass sHeprus.
Teopema O KMHETHYECKOW|
PHEPrUH.

3aKoH COXpaHEHMUs

MEXaHUYECKON DHEPIrUuu

HaGmonenue u oOCy>XJAE€HHE OMNBITOB, JEMOHCTPUPYIOIIUX Mepeady HUMITyjIbca MpU
B3aMMOJIEMICTBUM TEJI, 3aKOH COXPAaHEHUs] HMMIyJibca HOpHU aOCOJIIOTHO YIPYToM H
HEYIIPYrOM B3aUMOJIEHCTBUU TEI.

AHaIU3 CUTyalldid B OKPY’KaroOlIEW >KW3HU C HCIOJb30BAHMEM 3aKOHA COXpPaHECHUS
HMITYyJIbCa.

Pacrio3HaBanue SIBJICHHSI PEAKTUBHOTO JBWXKEHUS B mnpupone u TexHmke (MC
OuoJsorus).

[IpuMeHeHre 3aKOHAa COXPAHEHUs UMITYJIbCa JUIsl pacu€Ta pe3yIbTaTOB B3aUMOJACUCTBUS
Tell (Ha mpUMepax Heynpyroro B3auMOJICHUCTBUS, YIIPYTOro HEHTPaIbHOTO B3aUMOJACHUCTBUS
JIBYX OJIMHAKOBBIX TEJI, OJTHO M3 KOTOPBIX HETIOJABHYKHO).

Penrenue 3a/1a4 ¢ UCIIOIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenue pabOThl CHIBI YIOPYrOoCTH MOpH TMOABEME TIpy3a C
HEITOJIBUKHOT'O M TOJIBUKHOT'O OJIOKOB.

3mepeHre MOIIHOCTH.

3MepeHne OTEHIIMAIBLHOW SHEPTUH YIIPYTO 1e(OpMUPOBAHHON TPy KUHEI.

3MmepeHre KWHETUYECKON SHEPruu Teja Mo JJIWHE TOPMO3HOIO Iy TH.

DKCIIEpUMEHTAJIbHOE CPaBHEHUE M3MEHEHUSI TMOTEHIIMAJIFHOU U KUHETUYECKOW >HEpPruil
Tesa IPU JBUKEHUU 1O HAKIIOHHOW IIIOCKOCTH.

DKCIepUMEHTaIbHAsl TIPOBEPKA 3aKOHA COXPAHEHUS MEXAaHWYECKOW JHEPruu IMpHU
CBOOOJHOM MaJICHUM.

[IpuMeHeHne 3aKOHAa COXPAHEHUsI MEXAHUYECKOM DHEPTrUuM I pacuy€Tra NMOTEHIHAIbHON
1 KMHETUYECKOM SPHEPruu tena. Pemenune 3aay ¢ MCHOJIb30BAHUEM 3aKOHA COXPaHECHUS
MEXAHUYECKON DHEPIUU

HUCIIOJIB30BAHUCM
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Pazgen 9. Mexanuueckue Kojie0aHust u BOIHbI (15 )

Mexann4yeckne KonebarenpHoe HaOmronenne konebaHuil moj AeHCTBUEM CHII TSDKECTH M yIpPY- TOCTU M OOHapy»KeHue
KoJieOaHusl nBrkeHHe.  OCHOBHBIE [[TOJOOHBIX KOJICOAHHI B OKPYKAIOIIEMMHUPE.
(7 q9) XapaKTEepPHUCTUKHU Ananu3 kojebaHuii rpy3a Ha HUTU U Ha NpyxuHe. OnpenesieHWe 4acTOThl KoJiebaHui
KOJIeOaHUM: IIEPUOJ, MATEMAaTUYECKOIO U MPYKUHHOTO MassTHUKOB.
qacToTa, amiuaTyna. [Habmronenue n o0bsCHEHUE sIBJICHUS pe3oHaHca. VceieqoBanue 3aBUCUMOCTH TIE€pUOIa
MaTtemaTH4ecKuit 1 [KoJieOaHUH MOJIBEIIEHHOTO0 K HUTH I'py3a OT JUIMHBI HUTH.
MPY>KMHHBIA MasTHUKU. ([[poBepka HE3aBUCHUMOCTH IepHOAa KojieOaHUH rpy3a, MOJABEIIEHHOTO K JIEHTE, OT
[IpeBpamieHue 5»HEPruM [Macchl Ipysa.
pu KosieOaTesbHOM |HaOnrogeHne u OOCYXJICHHE ONBITOB, JACMOHCTPUPYIOIIUX 3aBUCHMOCTBH IEpHOJA
JBMKCHHU. KOJIeOaHUN MPY>KMHHOTO MasiTHUKAOT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
3aTyxaromnue [IpruMeHeHne MaTeMaTH4YECKOTO U MPYKUHHOIO MAasiTHUKOB
KoJIeOaHUsI. B KaueCTBE MOJIeJIeH JIJII ONMMCAaHUsI KOJIeOaHUH B OKPYKAIOIMIEMMUPE.
BriHyX1€HHBIE Pemrenne 3anad, CBsI3aHHBIX C BBIYMCIEHHEM MJIM OLIEHKON 4acTOThI (Iepuona)
kosiebanus.Pe3onanc KoJIe0aHu
MexaHn4ueckne CpoiicTBa OOHapy»XeHHE U aHAJIN3 BOJIHOBBIX SIBJICHUH B OKPYKaIOIEMMHUPE.
BOJIHbI. 3BYK MEXaHUYECKHUX BOJIH. HaOmnioienre pacrpocTpaHeHUs] TNPOAOJBHBIX M IMONEPEYHBIX BOJH (HA MOJENIH) H
(8u) Jls1MHa BOJIHBI. OoOHapy»XeHNEe aHAJIOTUYHBIX BUI0OB BOJIH B NIPUPOJIE (3BYK, BOJISIHBIE BOJIHBI).
MexaHU4YeCcKHe BOIHBI Brruncinenue IIMHBI BOJTHBI K CKOPOCTH PAaCIPOCTPAHEHHUS 3BYKOBBIX BOJIH.
B TBEPAOM Telle, DKCIIEPUMEHTAJIBHOE OIpEeICHUE I'PAHMI] YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUI.
ceiicMuyeckue BoiHbL.  [HaOnroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C HMCHIOJIb30BaHUEM
3BYK. ' pOMKOCTb 3ByKa |My3bIKaJlbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. HaOmioienre 1 0OBSICHEHHE SIBJICHUS aKyCTHYECKOTO PE30HAHCA.
OrtpaxeHue 3ByKa. AHaJIi3 OPUTMHAIBHOTO TEKCTA, MOCBSIIEHHOTO UCHOJIb30BAaHUIO 3ByKa (MM YJIBTPa3BYKa)
Nnadpas3Byk u B TEXHHKE (9XOJIOKAIHS, YIBTPAa3BYK B MEIHUIIMHE U JIp.); BBHIIOJIHEHHUE 3aJIaHUA MO TEKCTY
YIbTPa3BYyK (cMBICIIOBOE YTEHUE)
Pazngen 10. DiekTpoMarHuTHOE MOJI€ W AJIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIEKTPOMATHHTHOEe (DJeKTpoMarHuTHoe mode.Iloctpoenne paccyxaeHui, 000CHOBBIBAIOIINX B3aWMOCBSI3b AIEKTPUIECKOTO U
noJie DJIeKTpOMarHuTHbIE MarHUTHOT O IOJIEH.
BOJTHBI.
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IMoBTOpHTEILHO-0000 a0 MoayJb (5 1)

CucremaTuzanus u
o0o6mIeHne
MIPEAMETHOTO
COZIEp>)KaHUSI M OMBITA
NeSITeIIbHOCTH,
MPUOOPETEHHOTO  TIPH
M3y4YCHUH BCEro
Kypca Qpu3uKu

O000mIeHuEe
COJICpIKaHUST KaXKIOTO U3
OCHOBHBIX pa3aciioB

Kypca (11)71637097
MEXaHUYECKHeE,
TETJIOBBIE,
PIIEKTPOMAarHUTHBIE.
Hayunbii METOJ,
[MO3HAHMUS u ero
peanu3zanus B
buznueckux

M CCJIEIOBAaHUSX.

CBs3p Qu3uUKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00JacTH
rnepegadu
nH(pOpMaIIH,
SHEPIeTHKE,

TpaHCIIOpTE

BrimonHenve  y4eOHBIX  3aJaHUi, TpeOyroIUX JEMOHCTPAIMd  KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTb:!

- TIPUMEHEHHUSI MOJYYEHHbIX 3HAHUW MJII HAYYHOTO OOBsICHEHUS (U3NUYECKUX SIBICHUU B
OKpY >KaroIIel MPHUPOJIC U TIOBCECIHCBHOM >KU3HU, a TAKXKE BBISIBICHHUS (DU3MYCCKHX OCHOB
psiia COBPEMEHHBIX TEXHOJIOT U

-IPUMEHEHUSI OCBOCHHBIX JKCIEPUMEHTAIBHBIX YMEHHH Il UCCIEAOBAaHUS (PUZMUIECKUX
SIBJICHUM, B TOM YHCJIE€ JJIsl TPOBEPKHU IT'MIIOTE3 U BHISIBJICHUS 3aKOHOMEPHOCTEH.

Pemienue pacu€THBIX 3a/1a4, B TOM YHCJIE MPEAIIONAraoniiX UCTIOIb30BaHNuEe PU3NIESCKOU
MOJEJIM U OCHOBAHHBIX Ha COJIEPKAHUU Pa3JIUYHBIX Pa3/iejoB Kypca GU3UKH.
BrirostHeHMe W 3aliuTa TPYNMNOBBIX WM HHAWBUIYAJIBHBIX MPOEKTOB, CBSI3aHHBIX C
colepkaHueM Kypca GU3UKH
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10 kaacc (68 u)

Temarnueckuii 010k, | OCHOBHOE colep:KaHHe OcHoOBHBbIE BH/IbI A€SITEJILHOCTH yYAlIUXCsi(HA YPOBHE Y4eOHbIX e CTBHIl)
TeMa
Pa3nen 11. CBeroBble siBjienus (26 )
3aKoHBI HMcrounnku cBera. |HabGmtoneHue onpITOB, IEMOHCTPUPYIOMINX SIBJICHHUE MIPSIMOJIMHEHHOT O pacipoCTpaHeHHUs
pacpocTpaHeHUus JlygeBass Moaenb CBeTa. [CBeTa (BOZHMKHOBEHHE TEHU W TOJYTEHH), U WX HHTEPIIPETAIHS C HCIOJH30BAaHHUEM
cBeTa [IpssmonuHeliHoe MOHSITUSI CBETOBOTO Jyya.
(6 9) pactpocTpaHeHue cBeta. [OOBICHEHUE M MOJCIUPOBAHHUE COJTHEYHOTO M JTYHHOTO 3aTMEHUM.

ComHna wu
OtpaxxeHue
II1ockoe
3aKoH

3aTMEHUS
JIyHBI.
cBETA.
3epKao.
OTpa’>kKEHUs CBETA.
[Ipenomnenue cBera.
3aKOH  MOpeIoOMIICHUS
cBeTa.
[TomHoC
OTpa’keHHe
lcnonn30Banue
BHYTPEHHEr0  OTPAKEHUS
B ONTHYECKHUX CBETOBOJAX

BHYTPEHHEE
CBeETa.

HccienoBaHue 3aBUCUMOCTH yIila OTPA)KEHUS CBETOBOIO JIy4aoT yrIJia NMaJcHUs.
HM3ydeHue CBOMCTB M300paKeHHUsI B TUIOCKOM 3epkane. HaOmroneHue m oOBsSICHEHUE
OIBITOB MO MOJIY4EHUIO N300pakeHUl B BOTHYTOM U BBIITYKJIOM 3epkaliax. HaOmogenue u
0OBSICHEHHE OIBITOB IO MPEJOMJICHUIO CBETAa HAa TPAHMIE Pa3IUYHBIX Cpell, B TOM YHUCIIC
OIBITOB C TIOJIHBIM BHYTPEHHUM oOTpakxeHueMm. lHcciieqoBaHue 3aBUCUMOCTH — yriia
[IPEJIOMJIEHUS OT yrJia MAaJ€HUS CBETOBOIO JIyya Ha FPaHULIE «BO31YX—CTEKJIO».
PacniozHaBaHue SIBJICHUN OTpPaXKE€HUs M MPEIOMJIICHUS CBETAa B MOBCEIHEBHOM KHU3HU.
AHanu3 1 OOBSICHEHUE SIBJICHUSI ONTUYECKOTO MUPaXKa.

Pemienne 3a1a4 ¢ MCMOJIB30BAHUEM 3aKOHOB OTPAXKEHMS U MIPEJIOMIICHHS CBETA

JIMH3BI M onTHYECKHe
npuodopsI
(6 1)

JIuH3a, xon Jydyeu B
JTMH3E. OnTuueckas
cucTeMa.

Ontuueckue

MPUOOPHI:
doroammapar,
MHUKPOCKOTI

u Teneckomn. ['7ma3 kak
OINTHYECKast cucrTema.
biuzopykocTh u

JaJIbHO30PKOCTH

[TonyueHne m300pakeHU ¢ MOMOIIBIO COOMpAIOIIe U paccenBarollel JIMH3.
Onpenenenne (GOKYCHOTO PACCTOSIHUSL U ONTUYECKOW CHUJIbICOOMparomieil JTMH3bI.

AHanmM3 yCTpOMCTBAa M MpPUHIMNA JACHCTBUS HEKOTOPBIX ONTHYECKUX MPUOOPOB:
(oToanmapara, MUKpOCKOMa, TeJIECKOIIa

(MC — GuoJiorusi, acCTpOHOMHUS).

AHann3 SBJICHUU OJIM30PYKOCTH M TAJIbHO30PKOCTH, MMPUHIIMNA AercTBUS 04KOB (MC —
OuoIoTHS)
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Pa3noxenue Pasnoxxenue Oenoro ceera HaOmroneHne mo pasyiokeHUIo 6esoro ceera B cnekTp. HabGmroaeHue u oObsicHEHUE
Oesoro cBeta B B crnekTp. ONBITHL  |ONBITOB MO MOJYYEHHUIO OEJIOrocBeTa MpHU CIOKEHUU CBETA PAa3HBIX LIBETOB.
CIEKTP Herotona. Crnoxxenue [[IpoBeneHne u oObSACHEHHE OIBITOB IO BOCHPHUATHIO I[BETA IPEAMETOB IPHU HX
B3u) CIIEKTPAJIbHBIX IIBETOB. [HAOIIOJCHUU Yepe3 LBETOBBIC (PUIBTPHI (IIBETHHIE OUKH)

Jlucnepcus cBeTa

Paznen 12. KBanroBbie siBjienus (32 1)

HUcnyckanue Onbitel  Pesepdopna uOOGcyxaeHue nenu onslToB Pesepdopaa no uccienoBaHUO aTOMOB, BBIJBUKEHHE THIIOTE3
U NOIJIOLIEHHe CBeTa [[UIaHEeTapHasi MOJIEJIHO BO3MOXHBIX pe€3yjbTaTax OIBITOB B 3aBUCHUMOCTH OT IIPEAINOJIAaraéMoro CTPOEHUS
aTOMOM aToma. ATOMOB, (HOPMYJIMPOBaHUE BBIBOJOB U3 PE3YJIbTATOB ONBITOB.
(49) Monens aroma bopa|OOcyxaeHne NpoTUBOPEYUH TUTAHETAPHON MOJEIN aToMa

Hcnyckanue UM OCHOBAaHMM i rumnote3sl bopa o cranmoHapHbIX OpOUTaX AJIEKTPOHOB.

[OTJIOIIECHUE cBeTaHaOmroqeHNe CIUTOMIHBIX U JIMHEHYAThIX CIIEKTPOB MU3JIyYEHHS Pa3JIMIHBIX BEIICCTB.

aTOMOM. KBaHTBL(OOBsICHEHUE JIMHEHYATBIX CIIEKTPOB U3JIy4YECHHUS

JInHelyaThie CIEKTPbI
Crpoenne aTtoMHOro PagnoakTUBHOCTb. OOcyxJieHHe BO3MOXHBIX T'MIIOTE3 O MOJEIAX cTpoeHus siapa. OnpeneraeHue cocTaBa
sapa Anbda-, Oera- HsiJIep MO 3aJIaHHBIM MAaCCOBBIM U 3aps/10BBIM YHCJIaM U MO MOJIOKEHHUIO B TEPHOINYECKOU
(6 1) ramMMa-u3JIy4eHusl. cucteme 3y1eMeHToB (MC — xumus).

CrpoeHue aTOMHOIOAHAJIM3 U3MEHEHMs COCTaBa si/ipa U €ro IOJIOXKEHUs B NEPUOAUYECKON CHCTEME MpHU

sapa. HyknoHHass mopens|
aTOMHOTO sijipa. M3oTomnsl.
PanuoaktuBHBIC
peBpallcHUs.
noJjiypacnaja.
JleiicTBus
paJlnOaKTUBHBIX
WU3JIy4YeHUU Ha >KUBBIE
OpraHu3Mbl

Ilepuon

a-pagnoakTuBHOCTH (MC — xumus).

VccnenoBaHue TPEKOB a-4acTHI] MO TOTOBBIM ¢oTorpadusm. OOHapyKEHUE U U3MEPECHHUE
paauamoHHOro ()oHa C MOMOIIBIO TO3UMETPA, OLICHKA €r0 WHTCHCHUBHOCTH.

AHalin3 OMOJIOTUYECKUX H3MEHECHUH, MPOUCXOSIINX MOJI JASHCTBUEM pPaJIlOaKTHBHBIX
m3nyuenuit (MC — Owuonorust). Mcrionb3oBaHue paguOaKTUBHBIX U3JIYYCHUU B MEIUIIMHE
(MC — 6uomnorus)

H}Iepmﬂe peaknuu
(7 )

Pemienue 3a1a4 ¢ MCNIOJIb30BAaHMEM 3aKOHOB COXPAHEHUSI MaCCOBBIX M 3apsSd0BBIX UHCE
HAa ONpENEeJICeHWE pPe3yJIbTaTOB SJACPHBIX  pEakUWil; aHaau3  BO3MOXXHOCTH  WJIHU
HEBO3MO>KHOCTH SIIEPHONU PEaKIUH.

OLieHKa SHEPTUM CBSA3U sJIep C UCIOIb30BaHUEM (hopMyIibl DWHIITEHHA.

OOcy>ieHre NepCcreKTUB UCIOIb30BaHUs yIIPABIISIEMOI0 TEPMOSIAEPHOTO CUHTE3A.
OOcCyXJIeHHEe MNPEUMYIIECTB M OKOJIOTMYECKUX TMPOOJIeM, CBSI3aHHBIX C SIASPHOM

S nepHsie peakuuu.
3aKOHBI COXpaHEHHUS
3apsi10BOTO u
MacCOBOI'0O YHCEJl.
DHeprus CBSI3U
aTOMHBIX sizep. CBsA3b

Maccel W DHEpPIUHU.

sHepreTukoit (MC — skomorus)
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Peaknuun  cuHTE3a U
neseHus siaep.
HMcTtoynuku SHEPIUHu
ConHuau 3BE3 .
AnepHast sHepreTuka

IMoBTOpHUTEILHO-0000 a0 MOAYJIb (10 1)

CucremaTuzanus nOO6o0menne conepxanus BoimonHeHue y4eOHBIX — 3aJaHdid, TpPeOyIOIMUX JEMOHCTPAIlMM  KOMIIETEHTHOCTEH,
00001IeHNE KaXXJIOTO 13 OCHOBHBIX XapaKTEPU3YIOIINX €CTECTBEHHO-HAYUYHYIO I'PaMOTHOCT:!
[MPEAMETHOTO pa3zenoB Kypca (U3UKH{- NPUMEHEHHUs MOJIYYEHHBIX 3HAHUU I HAy4YHOTO OOBSICHEHUS (GU3UYECKUX SIBJICHUN B
COZIepIKaHMUS MEXaHUYECKHE, TeTIJIOBBIE| OKPYKAIOIIEH MPUPOIEC M MOBCEIHEBHOM JKM3HM, a TaK)KE BBISBICHUS (U3UYECKUX OCHOB
151 OIBITA [IIEKTPOMArHUTHBIE, psila COBPEMEHHBIX TEXHOJIOTHif;
esITeIbHOCTH, KBAHTOBBIE SIBJICHUS. - IPUMEHEHHs] OCBOCHHBIX JKCIIEPUMEHTAIbHBIX YMEHUH NJIs MCCIIEIOBaHUS (PU3MUECKUX
rpuodperénHoro npu HaydHbIid METO/ IBJICHUH, B TOM YHCJIE UL IPOBEPKU I'MIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH.
M3yYCHUU BCEro |[TO3HAHMUS u erqPemienne pacy€THBIX 3amady, B TOM 4YHCJIE MPEAINOJAraroluX HCIOJb30BaHUE
Kypca (pusuku peanu3zanus H(}u3nueckoil MoAeaM U OCHOBAaHHBIX Ha COACPKAHUHM PA3IMYHBIX PAa3IEiIoOB Kypca
dbuznueckux buzukm.
HCCJIE/IOBAaHUSAX. BreinosiHeHHEe M 3amuTa TPYNIOBBIX WJIM WHIAWBUIYAIbHBIX MPOEKTOB, CBA3aHHBIX C
Css13b buzuku Y coliep)KaHUEeM Kypca pU3UKU

COBPEMEHHBIX TEXHOJIOTH]
B obrmactu  mepenayy
uHdopmaluu,
SHEpreTuKe, TPaHCIIoOpTe

[Tpu pa3paboTke paboueli MporpaMMbl B TEMaTHYECKOM IJITAHUPOBAHUH JOJKHBI OBITh YUTEHBI BO3MOXXHOCTH MCIIOIb30BaHMUS
ANEKTPOHHBIX (IIUGPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SIBISIONIUXCS Y4€OHO-METOAMUYECKUMU MaTepuaiaMu (MyJIbTUMEIUNHBIC
POrpaMMbl, BJEKTPOHHbIE YYEOHMKHM UM 3aJa4YHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BUPTYyaJbHbIE J1abOpPaTOPUU, HIPOBBIC
MIPOrPaMMBbl, KOJUIEKIIMU U(PPOBBIX 00pa30BATENBHBIX PECYPCOB), UCIIOJIB3YEMBIMHU JIJIi 00YUEHUSI U BOCIIUTAHUS O0YYaIOIIUXCS C
HOJ/IA, npencrtaBieHHbIMH B DJJIEKTPOHHOM (IU(PPOBOM) BHIE W pealu3yIOIUMHU IujaakTuueckue Bo3moxkHocTH UKT,
COZIEpKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa3oBaHuUU.
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IMoaxoab! K OLIEHUBAHUIO MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI

[Ipu oleHMBaHWUM ITUTAHUPYEMBIX  PE3YIbTAaTOB OOyUeHHUS  (PUBHKE
oOyuatomuxcss ¢ HOJA HeoOXoIMMO Yy4YUTHIBaTH TaKW€ WHIUBUyaIbHbBIC
OCOOCHHOCTH WX Pa3BHUTHSA, KaK: YPOBEHb Pa3BUTUS MOTOPUKH PYK, YPOBEHB
BJIQJICHUS YCTHOM SKCIPECCUBHOM PEYbI0, YPOBEHBb Pa3BUTHA PabOTOCTIOCOOHOCTH
Ha ypoke (MCTOIAeMOCTh IIEHTPaJbHOM HEpBHOW cucTembl). Mcxoas u3 artoro,
VYHUTEIh WCTIOIB3YET IJIsi OOYyYaIOIUXCS WHIAUBUAYAIbHBIC (OPMBI KOHTPOJIS
pesyapTaroB  oOydeHus ¢u3uke. Ilpm cHMKeHHOH PabOTOCIIOCOOHOCTH,
BBIPOKCHHBIX HAPYIIEHUSX MOTOPHKH PYK BO3MOKHO YBEIHYCHHUE BpEMS IS
BBITIOTHEHUSI KOHTPOJBHBIX W CaMOCTOSATENbHBIX paboT. KoHTponbHBIE,
CaMOCTOSITCTILHBIE W TPAKTHYECKHWE pabdOThl MNpPU HEOOXOJUMOCTH MOTYT
MpemiaraThCsl C HCIONIB30BAHUEM JJICKTPOHHBIX CHCTEM TECTHUPOBAHUS, HWHOTO
IPOrpaMMHOr0 oOecreyeHusi, 00eCeunBaloero MepcoHU(UIIMPOBAHHBIN yUeT
y4eOHBIX JOCTHKEHUN oOydaromuxcs. TeKymuil KOHTpoJb B (opMe YCTHOTO
ornpoca TpH HU3KOM KA4eCTBE YCTHOM OSKCIPECCHUBHOM peur OO0ydYaroImxcs
HEO0OXOJIMMO 3aMEHSTh MTUCbMEHHBIMU (hOpMaMH.

CrnenuaJjibHble YCJI0BHS pPeaju3aiuu TUCHUTLTHHBI

1. HeobxomuMo mpemycMOTpETh HajdWuue MEPCOHATBHBIX KOMIBIOTEPOB,
TEXHUYECKUX TMPUCTIOCOONeHU (crienuanbHas KJaBuaTypa, pPa3jIMdyHOro BHUAA
KOHTAKTOPBI, 3aMEHSIONINE  MBIIIb, JDKOWCTUKHU, TPEKOOIBI,  CEHCOpPHBIC
[JIAHIIETHI).

2. JIomxHBI OBITh CO3/IaHbI YCIOBUS I (PYHKIIMOHUPOBAHUS COBPEMEHHOMN
MH(OPMAIMOHHO-00pa30BaTENbHON  cpeAabl MO  (QU3MKe,  BKIIOYAIOIIEH
AJIEKTPOHHBIE HMH(POPMAIMOHHBIE PECYpPChl, 3JEKTPOHHbIE 00pa3oBaTeNbHbIE
pecypchl, COBOKYITHOCTD UHPOPMAITMOHHBIX TEXHOJIOTHH,
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, COOTBETCTBYIOIIUX TEXHHUUYECKHX CPEICTB
U TEXHOJIOTHH (B TOM 4HCIie ¢ueni-TpeHaxepoB, HHCTpyMeHToB Wiki, 1udpoBbIX
BUACO MATEpUAIOB M  Jp.), OOECIEeYMBAIONINX  JIOCTHIKEHHE  KaXKIbIM
oboyuatouumess ¢ HOJIA MakcuManbHO BO3MOXKHBIX JUIsI HEro pPe3yJbTaToB
o0y4eHUsl.
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