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PaGouwas  mporpamma (manee Ilporpamma) 1o ydeOHOMY HpeaMETY
«Dusuka» pazpadorana Ha ocHoe ®PI'OC OOO, nporpamMmbl BOCHUTAHUS, C
y4€TOM paclpeAes€HHbIX M0 KJIaccaM IMPOBEPAEMbIX TPEOOBAHUI K Pe3ysbTaTaM
ocBoeHUss OcCHOBHOW 00pa3oBaTeNbHOM MpPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMUs.

IHosicuuTeaLHAA 3aMMUCKA

O01mas xapakrepucTuka y4e0Horo npeamera « @usuka

Kypc ¢usuku — cuctemo00pa3yromuii j1si €CTECTBEHHO-HAYYHBIX y4eOHBIX
MPEAMETOB, MOCKOJBKY (PM3UUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4yaeMbIX XHUMHUEH, OwuoJsiorueit, actpoHoMuer u ¢dusnyeckol reorpaduei.
®u3uka — 3TO MNOPEAMET, KOTOPbIM HE TOJBKO BHOCUT OCHOBHOW BKJIAJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpA, HO U MPEIOCTaBIACT HauOoJiee SICHBIC
oOpa3lbl MPUMEHEHUsT HAYYHOTO METOAAa MO3HAHUA, T. €. CIoco0a MOJydYeHHs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. HakoHel, ¢pu3nka — 3To mpeIMeT, KOTOPbI Hapsay ¢
JPYTUMHU €CTECTBEHHO-HAYYHBIMHM TpEAMETaMU JIODKEH JaTh OOy4YarolIuMcs
MpeicTaBlieHUe 00 VYBJICKATEIbHOCTH HAYYHOIO KCCIEIOBAHUS U PaJIOCTH
CaMOCTOSITETILHOT'O OTKPBITUSI HOBOTO 3HAHUSI.

Opna w3 TIaBHBIX 337a4 (U3NYEcCKOro oOpa3oBaHMsI B CTPYKType OOIIETo
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTH U
WHTEpeca K HayKe y OCHOBHOW MacChl OOYYalOIIUXCsl, KOTOPbIE B JalIbHEUIIEM
OyIyT 3aHSThl B CaMbIX pa3HO-00pa3HbIX cdepax nearenbHocTH. Ho He MeHee
BOKHOM 3a7adeil SIBISETCS BBISBICHHME M TMOJATOTOBKA TAJIAHTIMBBIX MOJIOJIBIX
JIOJIeW IS OpOJOJDKEHHMsT oOpa3oBaHUs W JalibHElIned mpodeccunoHaibHOM
JEATEIbHOCTH B 00JIaCTM €CTECTBEHHO-HAYYHBIX MCCJICAOBAaHUNW M  CO3JIaHUU
HOBBIX TexHOJoTui. COrNIaCHO MPUHATOMY B MEXJIYHAPOIHOM COOOIIECTBE
onpezenenmio, «EcTecTBeHHO-Hay4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh Y€JIOBEKa
3aHUMAaTh AKTUBHYIO TPAXKIAHCKYIO TIO3HUIIMI0O MO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMH, M €ro TOTOBHOCTH
MHTEPECOBATHCSI €CTECTBEHHO-HAYUYHBIMH HJiesiMU. HaydHO TIpamMOTHBIN YeI0BEK
CTPEMHTCS y4acTBOBaTh B apryMEHTUPOBAHHOM OOCYXXICHHH TIpoOIeM,
OTHOCSIIITUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTHSM, 4TO TpeOyeT OT Hero
CHENYIOIINX KOMIIETEHTHOCTEM:

HAy4YHO OOBSICHATH SIBJICHUS, OIEHWBATh M TOHUMATh OCOOCHHOCTH
HAay4YHOT'O UCCIENOBAHNUS,

WHTEPIIPETUPOBATh JIaHHBIE U HCMOJb30BaTh HAyYHbIC JI0KA3aTeIbCTBA IS
MOJTyY€HHUsI BHIBOJIOB.

N3yyenue ¢pu3nku crocoOHO BHECTH pellaloIMi Bkiaa B (GOpMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarOIIUXCS.

Hean ndyyenust yueOHoro npeamera « Dusuka»
[leon wu3ydenus (U3MKA HAa YpPOBHE OCHOBHOTO 00IIEero o0Opa3oBaHUs
onpenenensl B Konuenuuu npenonaBanus yueOHoro npeamera «dusmka» B



oOpa3zoBaTebHbIX opranuzanusax Poccuiickoit  ®enepanuu, peaqu3yroIIMX
OCHOBHBIE  00I1Ie00pa3oBaTeIbHbIE MPOrPAMMbI, YTBEPKIAEHHOW peEIICHUEM
Komnernun Munucrepctsa npocsenienus Poccuiickon denepannn, IpOTOKOI OT
3 nexadps 2019 r. Ne [1K-4BH.

Lenu nzydyenust pusmku:

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

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

dbopMupOBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

(GbopMHpOBaHUE MPEACTABICHUNA O POJU (PUMKU Ui PA3BUTUA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oyayuieit
npo(ecCUOHANIBHON  IE€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOH, NOArOTOBKA K
JanbHeNeMy OOy4eHHUIO B 3TOM HalpaBJICHUMU.

JlocTmxeHne 3TUX Leled Ha YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHMs
o0ecrieunBaeTcs pelieHUEM CIEAYIOIUX 3a/1ay:

npuoOpeTeHue 3HaHUM O  JUCKPETHOM CTPOCHMM  BEILECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHNE YMEHHI OIHUCHIBaTh U OOBACHATH (PU3HUECKHUE SIBJICHUS C
UCITOJIb30BAaHUEM MTOJIYYEHHBIX 3HAHMI;

OCBOCHHME METOJOB PEIICHHs] NPOCTEHIIMX pacy€THBIX 3axady ¢
UCIIOJIb30BaHUEM  (PUBMYECKHX  MOJENeil,  TBOPUYECKMX M  IPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHMH HAO0JI0aTh NPUPOJHBIE SBJICHUS W BBINOIHITH OMBITHI,
n1abopaTopHble pabOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOe€HHME TPUEMOB PabOThl ¢ MH(OpMaluendn (U3NMUECKOro CoJepKaHus,
BKJItOYasi MH(GOPMALMI0O O COBPEMEHHBIX JOCTH)KCHUAX (U3MKH; aHalu3 U
KPUTHUECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HAKOMCTBO €O chepaMu MpodheCCUOHAIBHON JeATeIbHOCTH, CBSI3aHHBIMU C
GuU3UKON, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHSIX
(bu3MYECcKOi HayKHU.

Ha ocHoBe m3yueHusi matepuaia Kypca (pU3UKU MNPOAOKATh pa3BUBATH Y
yuamuxcsi ¢ HOJIA wMbicnuTenbHble Olepaluu, NpU K3YyYeHUU (HU3MUYECKUX
3aKOHOB, TEOPUid; OOpPa3HOr0, JIOTMYECKOIO MBIIUICHUS, NPH pEHIeHUH 3a7ady;
pa3iMyHble BUJbI MaMSITH W BHUMaHUS, IPU W3YYEHUU HAYYHOU NEATEIbHOCTH
yUEHBIX; (OpMHUPOBATH HAY4YHYIO pedyb, C MpPUMEHEHHEM (U3HYECKOM
TEPMHHOJIOTMM Ha BCEX OJTanax oOOy4YeHHS U OCYLIECTBISTh KOPPEKIIHIO
JBUTATENIbHBIX HAPYIIEHW IPU BBINOJIHEHUM MPAKTHYECKUX 3aJaHUA WM
nabopaTopHbIX paboT. MakCHUMalIbHO CBS3BIBATH NPHOOPETaeMbIe 3HAHUS C
IPaKTUYECKON JEATEIbHOCThIO M NMOBCEAHEBHOM MU3HBIO yYalllUXCs, Pa3BUBATH
y4eOHYI0 MOTHBAIMIO K TO3HABATEILHOM JIEATEIHHOCTH.



IpuHIMNBI U MOAX0AbI K peaju3alui NPUMEPHOii a1anTHPOBAHHOI
NporpamMmblI

Hunamuunocme  6ocnpusmusi  yyebHo2o  mamepuana. Ilpenmnonaraer
UCIIONIb30BAaHUE 3aJ]aHUNl MO0 CTENeHW Hapactaomed TpyaHoctu. Cremyet
non0MpaTh 3aJaHusl, MPH BBITOJHEHUH KOTOPHIX HCIHOJB3YIOTCA JCHCTBHS
pa3IMYHBIX aHAJIM3aTOPOB: CIIYXOBOT0, 3pUTEIBHOTO, KHHECTETUYECKOTO.

Ipunyun npooykxmuenoti obpadbomku ungopmayuu. B uensx mydinero
YCBOGHHUSA TpenMeTa, padoyasi mporpamma COCTaBJISIeTCS TaKMM 00pa3oM, 4TOOBI
UMETh BO3MOXXHOCTh YBEIUYHUTHh KOJIMYECTBO YACOB MO BCEM TEMaM, MUCKIIOYHUTH
HeoOs13aTeIbHbIE TEMbI, COKPATUB 00BbEM TEOPETUUYECKOTO MaTepHuayia, COXpaHUB
IIPU 3TOM KaK MUHUMYM Oa30BBbIM YPOBEHb MOATOTOBKM OOYyYaromuxcs. Y AeIUTh
Oosblllee BHUMAHHE HAIJISTHO-OMIIMPUUYECKON JESITeNbHOCTU. Teopus MOXKET
u3ydatbcs 0€3 BbIBOJA CIOXKHBIX (opmyn. 3anaud, TpeOyrolue NPUMEHEHHS
CIIOHBIX MATEMaTUYECKUX BBIYHMCICHUA W (OpMyJ, pemarTcs B Kiacce ¢
noMouIblo yuutens. B yueOHBIH mpouecc HEOOXOIMMO BKIIOYATh 3aJaHUS,
IpEIoJIaraloliue caMOCTOSATENbHYI0 00paboTKy MH(pOpMalUK 00y4aroIUMHUCS ¢
WCIIOJIb30BaHUEM JTO3MPOBAHHOM MO3TAMHOW nmomoinu rnenarora. [IpenBapurensHo
yuuTenp o0ydaer paboTarh ¢ HHPopMauuend no odpasily, alropuTMy, BOIPOCaM.
OOyuaronuicss OCYIIECTBISIET TMEPEHOC TMOKa3aHHOro crocoba 00paboTKu
uHbOpMaIlMU Ha CBOE MHIMBUyabHOE 3a/1aHuE.

Ipunyun UHOUBUOYANbHO-OUDDepeHyupo8anHHo20 nooxooa. [Tpu
pealv3alnuyd  aJaNTAPOBAHHONW  MPOTpaMMbl  HEOOXOAMMO  HCIOJIh30BaTh
nudpepeHIUPOBAHHBIN MOAXO0 K KAKIOMY O0OyYaroIieMy COTJIACHO €ro JAuarHosa
u pexomennanuii [IMITIK. B mpormecce oOyueHus, yuyuTenb YYUTHIBAET TaKHE
0COOCHHOCTH OOyyarollerocs, Kak pa3BUTHE ABUTaTEIbHOM cdepbl, HapylleHHe
oOmieir MOTOpUKHU (00Iass HANPSHKEHHOCTh WIIM BSJIOCTh, HETOUHOCTD JIBHKCHHH,
napajiiud, Tape3bl, HaJIW4Yhe MX OCTAaTOYHBIX SIBJICHUI); OCOOEHHOCTH
PaboTOCIIOCOOHOCTH (YTOMJIIIEMOCT®, HCTOIIAEMOCTb, PacCestHHOCT,
IPECHIIIAEMOCTb, YCUAUYUBOCTh, TEMI pabOThI; YBEIUYEHUE KOJIUYECTBA OMNOOK K
KOHI[y YpOKa WJIM TIPH OJHOOOpPAa3HBIX BUIAX AEATEIHHOCTH). TOHKHE ABMKEHUSA
najableB HEpPa3BUThl MPAKTHUYECKHM Yy Bcex oOyuarommxcsa. [lostomy mnepen
YUUTEIEeM CTOUT 3ajjadya COBEPIICHCTBOBAHMSI JBIKEHUN M CEHCOPHOTO Pa3BUTHUS
IpU BBIMOJTHEHUN TPAKTUYECKUX M JaboparopHbix pador. [Ipu HemoctaTouHOM
Pa3BUTUM YCTHOM pPEYH, TYTOYXOCTH MPHU TPOBEIACHUH TEKYIIETO M HTOTOBOTO
KOHTPOJISI HWCIOJB3YeT METOMBI, OOJerdaroniiue JOCTHKEHHS MOJIOKHTEIHLHOTO
pe3ysbTaTa U He TPaBMUPYIOIIYIO ICUXUKY 00yJaroIInXCsl.

Ipunyun momueayuu K yuenuro. TOT NPUHIUI [TOAPA3YMEBAET, YTO KaX10€
yueOHOE 3aJaHH€ JTOJKHO ObITh YETKHUM, T.€. 00Y4aIOIIUNCS TOJKEH TOYHO 3HATh,
YTO HAJ0 cHenarh JJisl TOJy4YeHHUs pe3yipTata. Y oOydaromierocss B ciydae
3aTPYJHEHUS JOKHA OBITh BO3MOXHOCTH BOCIIOJIB30BAThCS OMOPOM Mo oOpasity,
0 AJITOPUTMY (320111 - TOBTOPIO - BCTIOMHIO - CJEJAI0).

OnHuM #3 TyTed MOBBIMICHUS MOTHUBALMUA U A(PPEKTUBHOCTH yueOHOU
NEATEIbHOCTH SIBJISIETCSl BKIIIOUEHHUE YYAIIUXCSA B Y4eOHO-HCCIIEI0BATENbCKYIO U
MPOEKTHYIO JI€ITeIbHOCTh, KOTOpasi UMEET CJIEAYIOINE OCOOEHHOCTH:



® 1[EJIM 1 3aJa4M 3TUX BUJOB JEATECIBHOCTH YUaAITUXCS ONPEIACIISIOTCS
KaK MX JIMYHOCTHBIMU MOTHBAMH, TaK M COIMAIBHBIMH. JTO O3HAYAET, YTO
Takas JIeATeTbHOCTh JOJDKHA OBITh HAlpaBlieHA HE TOJHKO Ha ITOBBIIIICHHUE
KOMIIETEHTHOCTH TOJPOCTKOB B TIPEAMETHON 00JacTU OMpeAeTIeHHBIX
y49eOHBIX TUCIUIUINH, HE TOJHKO Ha Pa3BUTHE MX CIOCOOHOCTEH, HO W HA
CO3/IaHHE MPOYKTA, UMEIOIIET0 3HAYUMOCTD JIJIsl IPYTHUX;

e y4yeOHO-UCCIIEIOBATENbCKAs W MPOCKTHAs JACSTEIbHOCTh JIOJDKHA
OBITh OpraHU30BaHa TAaKUM 00pPa30M, YTOOBI yUaIIUeCs: CMOTJIM PeaTn30BaTh
CBOU IOTPEOHOCTH B OOIIEHUM C OJHOKJIACCHUKAMHU, YUYUTECISIMH U T. [I.
Ctposs pa3iIMyHOrO poja OTHOIICHHS B XOJAC IleJCHAIPaBICHHOM,
IIOMCKOBOM, TBOPYECKOM M MNPOAYKTUBHOW JEATEIBHOCTH, Y4YalUECs
OBJIAJICBAIOT HOPMaMH B3aMMOOTHOIICHUN C Pa3HBIMU JIFOJIbMH, YMEHUSIMHU
MEePEXOIUTh OT OJHOTO BHJIa OOIIEHUS K JIPYroMy, IPUOOPETAIOT HABBIKU
WHJUBUAYAJIbHOW  CaMOCTOSITEIbHOM  paboThl M COTPYyJHUYECTBA B
KOJIJICKTUBE;

e opraHm3anus y4eOHO-UCCIENOBATEIbCKUX W MPOEKTHBIX pPadoT
00yJaromMXCcs o0OecreynBaeT COUueTaHue Pa3IUYHBIX BHJIOB
MMO3HABATEIBLHON ACATEILHOCTH. B 3THX BHUIaX ACATEILHOCTH MOTYT OBITh
BOCTpEOOBaHbl ~ IPAKTHYECKH  JIOOBIE  CIHOCOOHOCTH  IOJPOCTKOB,
peaIM30BaHbl JIMYHBIC TPUCTPACTUS K TOMY WJIM HUHOMY BUY J€ATEIBHOCTH.

XapakTepucTHKa 0CO0bIX 00pa30BaTeIbHBIX NOTPEOHOCTEH

® HENPEPHIBHOCTH KOPPEKLIMOHHO-Pa3BUBAIOILETO nporecca,
peain3yeMoro Kak uepes3 cojepraHue oOpa3oBaTelIbHBIX 00JacTel, Tak U B
npouecce UHAUBUAYATbHON pabOThI;

® BBEJCHHE B COJEp’KaHUE OOYUYEHMsI CHEIMaJIbHBIX pa3/esoB, He
npucyTcTByromux B [Iporpamme  HOpManabHO Pa3BUBAIOILIUMCS
CBEpPCTHUKAM;

® JCIOJIb30BAaHUE CIHEUUAJIbHBIX METOAOB, MPUEMOB U CPEJACTB
oOyueHuss (B TOM 4YHCJE CHCIHAIU3UPOBAHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTHIA), 00ECTIEYNBAIOIINX PeaTU3aIi0 00yUSHUS;

® UHJIMBUIyalu3alusa o0yueHus: TpedyeTcst B OOJbIIEeH CTENeHH, YeM
JUIsl HOPMATUBHO Pa3BUBAIOIIETOCS 00y4arOIIerocs;

® HEOOXOJMMO UCIIOJb30BaHUE OMOp C JAeTanu3anuei B dopme
ITOPUTMOB JJI1 KOHKPETU3ALMK JACUCTBUI MPU CaMOCTOSITENIbHOM padorte,
obOecrieueHne 0CO0O0M MPOCTPAHCTBEHHOW U BPEMEHHOW OpraHU3AINH
00pa3oBaTeIbHOM CPEeIbI.

® CIEeUHUATFHOE O0YUYEHHE «IEPEHOCY» C(POPMHUPOBAHHBIX 3HAHUU U
YMEHUU B HOBBIE CUTYAIlUU B3AUMOJCUCTBUS C IEUCTBUTEIIBHOCTHIO;

e crienuaibHas MOMOIIb B Pa3BUTUU BO3MOXKHOCTEH BepOajbHOU U
HeBepOAIbHONW KOMMYHHUKAIIMU Ha YPOKaxX (PU3HKHU.

Mecto yuyeOHoro npeamera «®@u3nka» B yueOHOM IJIaHe
B coorBerctBun ¢ ®PI'OC OOO ¢usuka sBrasgercs o0s3aTEIbHBIM



IpeIMETOM Ha YPOBHE OCHOBHOrO 0OIIero ooOpasoBanus. JlaHHas mporpamma
npeaycMaTpuBaeT HM3ydeHHE (U3MKH Ha 0a30BOM ypOBHE B 00BbEME MO 2 4 B
Heneno B 7, 8,9 u 10 xiaccax.

Conep:xanue yueOHOro npeamera «@usuka»
KJj1ace

Pasznen 1. ®u3uka u eé pojib B NO3HAHUU OKPYKAKIIEr0 MUPA

Ousnuka — Hayka o mpupoje. Ssimenms mnpupoxbl (MC). ®usmueckue
ABJICHUS: MEXAHUYECKHUE, TEIUIOBBIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE.

dusznueckne BenMuuHBL. M3mepenue (usmueckux BenuuuH. Dusznueckue
npudopsl. [lorpenHocts n3mepennil. MexayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usnka u Jpyrue ecTecTBEHHbIE HAyKd H3Yy4alOT MPUPOLY.
EctecTBeHHO-Hay4YHBI METOJ MO3HAHUS: HAOIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0OBICHEHNE
HabOmoaeMoro aByieHus. Onucanue GU3NYECKUX SIBICHUHN C ITIOMOIIBIO MOJIETICH.

Hemoncmpayuu

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

2. dusndeckre npuOOpsl U MPOLETYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomot u onvimui®
OnpeneneHue UEHbI AeEHUS Kbl U3MEPUTEIBHOTO MPUOopa.
N3mepenue pacCcTosHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MAJIBIX TE.

N3mepenne TemnepaTypbl IpH MOMOIIM KUJKOCTHOTO TEPMOMETPA U
JATYMKA TEMIIEPATYPHI.

6. [IpoBenenre wuccienOBaHUA MO MPOBEPKE THUIMOTE3bl: JAIbHOCTh
noJsi€Ta mapvKa, MyIIeHHOr0 FOPU30HTAJIbHO, TEM OOJbIIE, YeM OOJbIlIE BHICOTA
yCKa.

Pa3nes 2. [lepBoHauajibHbIE CBe/IEeHUsI 0 CTPOEHHH BelllecTBa

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. ONbITHI,
JTIOKa3bIBAIOINE IMCKPETHOE CTPOCHUE BEILIECTBRA.

JIBrxkenue wyactun BemiectBa. CBA3b CKOPOCTH JABMKEHHUS YacTHI[ C
Temnepatypoil. bpoyHoBckoe nBwxeHue, aud@ysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOEHUE T'a30B, JKUJAKOCTEN U TBEPABIX
(kpucTamnmyecknx) Tesl. B3auMoCBA3b MEXIy CBOMCTBAMHM BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH

o wbE

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

2 3nech U janee NPUBOJUTCS PAaCUIMPEHHBIH MEpeUeHb 1a00paTOPHBIX PabOT U ONBITOB, U3 KOTOPOTO yIHUTENb AENaeT BHIOOD MO
CBOEMY YCMOTPEHHIO U C YYETOM CIHCKA SKCIIEPHUMEHTAIIBHBIX 3a/laHui, IpeanaraeMeIx B pamkax OI'D no dusuxe.



arperaTHbIX COCTOSIHUU BOJBI.

Hemoncmpayuu

1.  HaGarogenune 6pOyHOBCKOTO JBHKEHHUSI.

2. Habmronenune nuddysuu.

3.  HaOmonenue  siBieHMH, OOBACHAIONIMXCA MPUTSHKEHUEM WU

OTTaJKMBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnuie padbomot u onvimot

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

2. OnbITH IO HAOJIOIEHUIO TETJIOBOTO PACIITUPEHHMS Ta30B.

3. OneITel 10 OOHAPYKEHUIO  JACUCTBHS CHJI  MOJIEKYJISIPHOTO
OPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl

MexaHnueckoe JBMXEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBHIKECHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepuuu. 3aKOH WHEpUMU. B3auMojencTBHE TeNl Kak IMpUYHAHA
M3MEHEHUS CKOPOCTH JBWKEHUS Teil. Macca Kak Mepa HWHEPTHOCTH Tea.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHIIE
00BbEMa BEIIECTBA.

Cuila Kak XapakTepUCTHKa B3auMOJEHCTBUS Tell. Cuia ynpyrocTd U 3aKOH
['yka. M3mepeHune cuiibl ¢ IOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJIA
TsokecTd. Cuna Tsbkectu Ha Jpyrux mnanHerax (MC). Bec tema. HeBecoMocTs.
CnoxeHue CHil, HalpaBJIEHHBIX 10 OAHOM psiMoi. PaBHoaeicTByromas cui. Cuiia
TpeHus. TpeHue CKOJbXKEHUS U TpPEeHUE MOKos. TpeHne B MPUPOJIE U TEXHHKE
(MCO).

Hemoncmpauuu

1. HaOmronenne MexaHMUeCKOro ABHKEHUS Tela.

2. N3mepenne ckopoCTH NPSIMOJIMHENHOTO JIBUKECHUSL.

3. Habmronenue ssBiieHUsI HHEPIUH.

4, Hab6nronenue u3meHneHrs CKOPOCTH MPHU B3aUMOJICHCTBUU TeE.

S. CpaBHeHHEe Macc MO B3aUMOJICHCTBUIO TEIL.

6. CrnoxeHue cujl, HalpaBJIEHHBIX TI0 OJTHOM MPSIMOA.

Jlabopamopnwie pabomol u onvimaol

1. OnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JBMKEHUSA  (IIapuka
B YKUJIKOCTH, MOJIEITH AJIEKTPUUECKOTO aBTOMOOUJIS U T. 11.).

2. Onpenenenre cpeiHe CKOPOCTH CKOJIbKEHUS OpycKa WA MIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

3. OrnpeneneHne MIOTHOCTH TBEPAOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOLITNE 3aBUCHUMOCTh PaCTSKEHUS
(medopmarun) IpyKUHBI OT TPUITIOKEHHON CHJIBL.

5. OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS

OT BECA TeJla U XapaKTePa CONPUKACAIOIINXCS TIOBEPXHOCTEM.
Pa3nen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB
Hanenune. CriocoObl yMEHBIIIEHUS U YBEIUYCHMs NaBiieHus. [[aBnenue rasa.



3aBUCMMOCTh JaBJlieHUsI raza ot oOb&Mma, TemmepaTypbl. Ilepemaua naBieHus
TBEPIBIMHU TEJAMH, KUJIKOCTAMH M Ta3zamu. 3akoH [lackans. ITneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuid
napajokc. Coobmatomuecs cocynbl. [ uapaBnuyeckue MEXaHU3MBbl.

ATtmocdepa 3emin u atMochepHoe napneHue. [IpuyuHBI CyliecTBOBaHUS
BO3ymrHONW 000oukn 3emin. OmbiT Toppuuernm. M3mepenue atmocdepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U3MepeHus: aTMOCGHEpPHOTO J1aBJICHUS.

JleficTBHE KMIIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaroas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu
3aBUCUMOCTb JIABJIEHUS raza OT TEMIIEPATYPhL.

Ilepenaya naBiaeHUs )KUAKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

['mnpaBnrueckui mpecc.

[IposiBneHue neicTBUs aTMOC(HEPHOTO AaBICHUS.

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

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBrue 1uIaBaHWs TeN: IUIABAHUE WJIM TOTPY>KEHUE TEI B
3aBUCUMOCTH OT COOTHOILIECHHUS INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnvie pabomout u onvimol

SoakwdE

1. HccnenoBanre 3aBUCMMOCTH Beca Tela B Boje OT 0ObéMa
MOrPYKEHHOM B )KUIKOCTb YaCTHU TEJIA.

2. OnpeneneHue BBITAIKUBAIOWIEH CHIIBI, JEWCTBYIONIEH Ha Teo,
MOTPYKEHHOE B KUJIKOCTD.

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

4, OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHJIbI,

JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHHE  JIOJKHU
U OlpeAeseHue €€ rpy30I10JbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTh. DHEpPrusi

Mexannueckas pabota. MOITHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[pumeHeHre npaBuaa paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBwno» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas osHeprus. KunHeTnueckas W TNOTEHUUAIbHAS DHEPIUs.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu

1. [IprmMepbl IPOCTBIX MEXAHU3MOB.



Jlabopamopnwie pabomoul u onvimaol

1. Omnpenenenre pabOThl CHIIBI TPEHUS TP PABHOMEPHOM JBUKEHUU
T€JIa 10 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccenenoBanue yciaoBUil paBHOBECHS pblyara.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4, N3ydenue 3ak0Ha COXpaHEHUsI MEXAHUYECKON DHEPTUH.

8 kJacc

Pa3nes 6. TensioBblie siBJIeHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OIMBITHI, MOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOro, >KUIKOIO U Ta3000pa3HOTO COCTOSIHMM BEIECTBA.
Kpucrannnueckue u amopdusie tena. OObsiICHEHHE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUH MOJEKYISIPHO-KMHETUUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHS
YacTHL.

Buytpennsis sHeprus. (CnocoObl HM3MEHEHHsS BHYTPEHHEW SHEPIUH:
Terionepeaaya U COBEPILICHUE paboTHI. Bunbr TEIJIONEePEauH:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TTyYEHUE.

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

[InaBneHue U OTBEPAEBAHUE KPUCTAJUIMUYECKUX BEIIECTB. Y I€JIbHAs TEILUIOTa
mnaBineHus. [lapooOpazoBanne u konaeHcamus. Mcmapenue (MC). Kumenwue.
VYaenbHas TemioTa mapooOpa3oBaHUsA. 3aBUCHUMOCTh TEMIEpPaTyphbl KHUIIEHHUS OT
aTMoc(epHoro naBieHus. BraxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUSL.

[IpuHunel pabOThl  TEIUIOBBIX  JBUTATENEH. KIIZI  TemmoBoro
nBuraresns. TeroBbie ABUraTeNu U 3alumTa okpyxaronieit cpeast (MC).

3aKOH COXpaHEHUS U MPEBPALICHUs SHEPTUU B TEIIOBbIX nponeccax (MC).

Jlemoncmpavyuu
Habmtonenue OpoyHOBCKOTO JTBUKEHMUS.

Ha6nronenue nuddysun.

HabGnronenue siBjeHnil cMaunBaHUs U KAUJUIAPHBIX SBJICHUM.
HabGnroneHue TemioBoro pacimpeHust Teil.

W3meHenue naBieHus ra3a Mpu U3MEHEHHH O0bEMa M HarpeBaHUU
WM OXJIKIEHUU.

RN

6. [IpaBuna n3MepeHus TeMiepaTyphl.

1. Bunbl Tenonepenaun.

8. OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHeHue TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaOmroneHune KUIEHUS.

12. HabGnroaeHue moCTOSTHCTBA TeMIEPaTyphl MPHU IJIABJICHUH.
13. Mogenu TENI0BBIX ABUTATENIEH.

10



Jlabopamopnwie pabomoul u onvimaol

1. OneITel 10 OOHAPYKEHUIO  JEUCTBUS CHWJI  MOJIEKYJIIPHOTO
IPUTSHKEHUS.

2. OnbITHI IO BRIPALMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIN caxapa.

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

4. Omnpenenexnre AaBlieHUs BO3AyXa B OaJJIOHE HINPUIIA.

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

6. [IpoBepka THIOTE3bl JIMHEWHOW 3aBHUCHUMOCTU JJIMHBI CTOJOWMKA
XKUIKOCTH B TEPMOMETPUUECKON TpyOKE OT TEMIIEPATYPHI.

7. HaGnronenue n3mMeHeHus BHyTPEHHEN SHEPIUH Tejla B PE3ysbTare
TEIIoNepeaud U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBIEHUS TEIJI0O0OMEHA NPU CMEIIMBAHUU XOJIOJHOMN U
ropstue BOJIBL.

Q. OnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM IIpU

TEIJI000MEHE C HArpeThIM METAITMYECKUM ITUIMHAPOM.

10. Omnpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. HccnenoBaHue nporecca uCHapeHusl.

12. OmpepeneHue OTHOCUTEIBHOMN BIaKHOCTH BO3yXa.

13. Ompenenenre yIeabpHON TEIUTOTHI TUTABICHHS JIb/A.

Pa3znen 7. DiekTpuyeckrue 1 MAarHUTHbIE SIBJICHUSA

OnekTtpuzauus Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAlioB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUSA
3apSKEHHBIX TEJ OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEKY TE€JIaMu).

Onekrpudeckoe nosie. Hanpsok€HHOCTH dnekTpudeckoro mnoii. IIpuHnun
CYTIEPITO3UIINU DJICKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn snekTpudeckux 3apsiaoB. DJIIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

DONEKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
NCTOYHMKM TMOCTOSTHHOTO ToKa. JIEHCTBUS HIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUECKUIN TOK B KHIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. ODJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBjeHHE TMPOBOJHMKA. YAEIbHOE COMPOTHBIICHHE BemlecTBa. 3akoH Oma
st ydactka uenu.  [locnepoBarenibHOE W MapajuleNIbHOE — COEAMHEHHE
MPOBOJTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpUUECKOrO0 ToKa. 3akoH Jxoyns—JleHa.
DNEeKTPUYECKUE LIEMU U MOTPEOUTENN IEKTpUYECKOr 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 10oJ1€ 3€MJIA U €r0 3HAY€HUE I KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1ojie  3JIeKTpuyeckoro Toka. [IpuMeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATENb MMOCTOSIHHOrO TOKa. VCnoap30BaHKE 3JIEKTPOABUTATENIEH B
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TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue anekTpoMarauTHON nHaAykuuu. [Ipasuiio Jlenma.
DIeKTpOoreHepaTop. CnocoOb1 MOJIYYEHUS AIEKTPUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu

1. DJEeKTpU3aLus TEN.

2. JIBa pona 3IEKTPUYECKUX 3apsiOB M B3aUMOICHCTBHUE 3apsiKEHHBIX
TeJ.

YCTpPONCTBO U IEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaThyecKast HHIYKIIHS.

3aKOH COXPAHEHHMS SJIEKTPUUECKUX 3aPSAI0B.
[IpOBOJTHUKY U JTUAIIEKTPUKHU.

MonenupoBaHUe CHIIOBBIX TUHUHN 3JIEKTPUYECKOTO MOJIS.
VcTOYHHMKYM IOCTOSIHHOTO TOKA.

JIeCTBHS NEKTPUIECKOTO TOKA.

0. DnexkTpuuecKkuil TOK B )KUIKOCTH.

1. Ta30BbIit pa3ps.

2. HW3mepenue cuiipl TOKa aMIIEpPMETPOM.

13. V3mepeHue 351eKTpUIEeCKOro HAPSHKEHUST BOIBTMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHUN.

15. BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16. MogenupoBaHre HEBO3MOKHOCTH pa3esiCHuUs OJICOB MarHUTA.

17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.

18.  OmmpIT OpcTena.

19. MarunuTHOE noJie TOKa. DIEKTPOMArHHUT.

20. JlelicTBHE MarHUTHOTO TOJIsI HA IPOBOJIHUK C TOKOM.

21. DnexTpoABHUraTeib MOCTOSHHOTO TOKA.

22. UccnenoBaHue sBICHUS 3JEKTPOMAarHUTHON MHIYKIUH.

23.  Onbitel Dapajes.

24. 3aBHCHMOCTb HalpaBJIE€HUS MHAYKLHOHHOIO TOKa OT YCJOBHMH €ro
BO3HHKHOBEHHUSI.

25.  DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol

MR B O N AW

1. OneiTel 10 HAOTIONEHUIO DJJICKTPU3AIMN TEJI HHIAYKIUEW U TIPHU
COTNIPHKOCHOBCHHH.

2. HccnenoBanre ACHCTBUS SJCKTPUUYCCKOTO IMOJS HA MPOBOJHHKU H
JTUDJICKTPHKH.

3. COopka u mpoBepKa pabOThI JIESKTPUUCCKOM TSN IMTOCTOSHHOTO TOKA.

4, H3mepeHne 1 peryJiMpoBaHue CUIIBI TOKA.

5. H3mepenne u peryIMpoBaHue HaPSOKCHHS.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 PE3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OneITBl,  JEMOHCTPHPYIONIUE  3aBUCHMOCTb  3JIEKTPUUYCCKOTO

COIIPOTUBIIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IJIOLAAN MONEPEYHOrO0 CEYCHUS U
MaTepuaa.
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8. [IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUA MPHU MOCIEI0BATENILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9.  IlpoBepka mpaBuia Aisl CUJIBI TOKA MPU MapalieIbHOM COEAMHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl dSIEKTPUUYECKOTO TOKA, HIYIIETO dYepe3
pE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACIISIEMOW Ha
pe3ucTope.

12. HccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO Y€pe3 JIAMIIOYKY,
OT HANPSHKEHUS HA HEM.

13. Ompenenenue KIIJI narpeBarens.

14. HccnepoBaHue MarHUTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. H3yuyeHue MAarHUTHOIO TOJS TIOCTOSHHBIX MAarHUTOB IIpH UX
O00BbEIMHEHUU U PA3JICIICHUMU.

16. HccnemoBaHue nEWCTBUSA DIIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTpPEJIKY.

17.  OnpITbl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHUJIbI B3aUMOJIECUCTBUS
KATYIIKH ¢ TOKOM M MarHuTa OT CHJIbI TOKA U HAIlpaBJIECHUS TOKA B KaTYIIKE.

18. H3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.

20. Usmepenne KIIJ] anexTpoaBuraTensHOM yCTAHOBKH.

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

9 knace

Pa3nes 8. Mexanu4eckue siBJeHUs

Mexannueckoe JnBHKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWXEHHS. PaBHOMEpHOE NPSMOJUHEHHOE
nemxkeHue. HepaBHomepHoe npsiMonuHenHoe aBvkeHue. CpenHsiss 1 MTHOBEHHAs
CKOPOCTb TeJa PU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOJIMHEWHOe JBHkeHue. (CB0oOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE NBH)KEHHE MO OKpYXHOCTH. llepron u yactora oOpaleHus.
JInnenHas u yriaoBasi CKOpocTd. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

IlepBeii 3axkoH Hetorona. Bropon 3akoH Hetorona. Tperunt 3akoH
Herorona. [IpuHnmn cyneprno3uuuu cusi.

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

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

PaBHOBecue maTepuaabHON TOYKU. AOCOTIOTHO TBEPAOE Teso. PaBHOBecHe
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpalieHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynece tena. U3MeHenne ummynbsca. IMnyibe cuiibl. 3aKOH COXpaHEHUS
uMmmnyibsca. Peaktusnoe asmxenue (MC).

Mexannyeckasi pabota U MOIIHOCTh. Pabota cunm TspKecTH, ynpyrocTH,
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TpeHust. CBsi3b dHepruu u pabothl. IToTeHnnanbHast SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiH. [IoTeHInanpHas 3HEprus c:kaToi npyxuHbl. Knnernueckast
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu

1. Habnrogenne MeXaHM4eCKOro JIBH)KEHHSI Te€lla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

2. CpaBHeHHE TIyTE€ U TPACKTOPHI ABMKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEJBHO Pa3HbIX TEJl OTCUETA.

3. W3mepeHne CKOpOCTH U YCKOPEHUS IPAMOIMHENHOTO IBUKEHUSL.

4, HccenenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

5. Habmroienue NBHyKEHUS Tella M0 OKPY>KHOCTH.

6. HabmtoieHue MexaHW4ecKuX SIBJICHUN, MPOUCXOMASIIUX B CHCTEME

orcuéra «Temexxka» mnpu e€ paBHOMEPHOM H YCKOPECHHOM JIBUKEHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

1. 3aBHCHUMOCTH YCKOPCHHA TCJIa OT MACChlI TCJIa U IIGfICTBYI-OIHGIZ Ha
HCTO CUJIBI.

8. Ha6HIOII€HI/I€ PaBCHCTBA CHUII IIPU B3aHMOHeﬁCTBHH TCII.

9. HN3meHeHue Beca Tena IMIpH YCKOPCHHOM JABHKCHHUHU.

10. Ilepenada mmmymbca MpU B3aUMOJCHCTBUM TEIl.

11. IIpeoOpa3zoBaHUs SHEPTHH [IPU B3aUMOJICHCTBUH TEIL.

12. CoxpaneHue UMIyJbca MPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyJIbCca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaOGnroaeHue peakTUBHOTO JBUXKCHMUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPTUHU MTPU CBOOOTHOM IMaJICHUH.

16. CoxpaHeHHe MEXaHUYECKOW OSHEPTrUU TpU JBIKEHUU Tela TOJ
JEUCTBUEM ITPYKUHBI.

Jlabopamopnwie pabomoul u onvimaol

1. KoncrtpyupoBanue  Tpakra i pa3roHa MW JAJIBHEWILIEro
PABHOMEPHOT'O JABMIKCHUS IIAPUKA UIIH TEICKKH.

2. OmnpeneneHue CpeTHe CKOPOCTH CKOJIBXKEHUS OpyCcKa WIIH ABHMKCHHS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

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

4, HUccnenoBanne  3aBUCUMOCTH OyTH  OT  BpPEMEHU npu
PaBHOYCKOPEHHOM JIBUKEHUM 0€3 HadaJIbHON CKOPOCTH.

5. [IpoBepka TrUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIKCHHH 0€3

Ha4vaJIbHOU CKOPOCTH IIYTH OTHOCATCA KaK pgaa HCUYETHBIX quceia, To
COOTBCTCTBYIOHIHUC IMTPOMCIKYTKN BPEMCHHU OJIMHA-KOBEI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Onpenenenue ko3 HUIIMEHTA TPEHUSI CKOJIbKEHHUS.

8. Omnpenenenne )XECTKOCTU MPY>KUHBI.

9. Omnpenenenve paboOThl CHIBI TPEHHSI MPH PABHOMEPHOM JIBUYKEHUH

TCJa I10 FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.
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10. Ompenenenue paboOThl CHIIBI YOPYTOCTH TpU  MOABEME Tpy3a
C MCTOJB30BAHUEM HETOIBUKHOTO U TIOJIBUSKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pa3nen 9. Mexannyeckue KoJieOaHus U BOJTHBI

Konebarenbnoe nBuwxkeHue. OCHOBHBIE XapaKTEPUCTUKH  KOJEOaHMI:
MEepUOoJ, YacToTa, aMIUIUTyAa. MaTeMaTH4ecKHuii W MPY>KUHHBIA MAasTHUKH.
[IpeBpailieHre 3HEPTUHU MPU KOJIEOATETLHOM JBUKCHUH.

3aryxatomue kosnebaHus. Beinyx1eHHbIe Kosie0anHus. Pe3oHaHc.

Mexannueckue BoJiHBI. (CBoiicTBa MexaHW4eckuX BOJIH. [IpojosibHbIE U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI HW CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnnueckue BOJHBI B TBEPJOM Tee, ceiicmuueckue BoiaHbl (MC).

3Byk. ['poMKOCTb 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu

1. Habmonenne xonebaHUM TEJI MO ACHCTBUEM CHJIIBI TSIKECTH U CUJIBI
YIPYTOCTH.

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

3. HaOntonenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpaneHnue npo10iabHbIX U MONEPEYHBIX BOJH (Ha MOJENH).

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pEe30HaHC.

Jlabopamopnwie pabomoul u onvimol

1. Omnpenenenre 4acTOTHl U TEPHOJa KOJIEOAHHM MaTEeMaTHYECKOTO
MasITHUKA.

2. OnpeneneHre 4YacTOoThl W TEpHOJia KOJIEOAHWUW TPYKUHHOTO
MasTHUKA.

3. UccnenoBanune 3aBUCUMOCTH TepuoAa KoJjieOaHUM TMOABEHIEHHOTO K
HUTH TPy3a OT JJTUHBI HATH.

4, UccnenoBanne 3aBUCUMOCTH TMEpUOJa KOJEOAHUM MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a.

5. [TpoBepka HE3aBUCUMOCTH TTepHO1a KOJIeOaHUi TPpy3a, MOIBEIICHHOTO
K HATH, OT MacCHI Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH IEpUOAa  KOJEOaHMIA
MIPY>KUHHOTO MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHEI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Paznen 10. DuekTpoMarHuTHOe TOJie U 3IJIEKTPOMATHUTHBbIE
BOJIHBI

DNEeKTpOMAarHUTHOE  MoJie.  DJEKTPOMarHuTHble  BoJIHBL.  (CBoiicTBa
ANeKTpoMarHuTHhIX BOJH. Illkanma »nekTpoMarHUTHBIX BOJIH. Vcmosib30BaHMe
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJIIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu
1. CBOICTBA AEKTPOMATHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.
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Jlabopamopnwie pabomoul u onvimaol

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

IToBTOpPHUTEIHLHO-00001IAOIIIUI MOTYJIb

[ToBTOpUTENHEHO-0000IAOIINI MOTYIb TPEAHA3HAYEH JJISI CUCTEMATHU3aLUN
U 0000meHnus TPEAMETHOTO  COACpKAaHWA W OMNbITa  JIEATEeIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3MKH, a TAK)KE IS TOJATOTOBKHU K
OCHOBHOMY TOCYIAapCTBEHHOMY OJK3aMeHy Mo (u3uke s 0oO0ydJaromnmxcs,
BBIOPABIIKX ATOT y4EOHBIN PEaMET.

[Ipu n3yyeHur AJaHHOTO MOAYJSl PEANU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METalpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHwus, (popmupyercs
€CTECTBEHHO-HAy4YHAasl TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBaHUS
SBJICHUM TPUPOABl M TEXHUKHU, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (U3HUECKHE
ABJICHUSI, TPUMEHSS TMOJYYCHHBIE 3HAHWs, pElIaTh 3aJa4d, B TOM YHCIE
Ka4E€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO NESATEIBbHOCTHBIM XapakTep JaHHOIO pa3jiella pealn3yeTcs
3a CU€T TOTO, YTO YYalIUeCs BBIMOJIHAIOT 3a/IaHKsl, B KOTOPBIX UM IpeJjiaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHWI pacrno3HaBaTh W HAYyYHO OOBACHATH
dbu3uYecKue SIBJICHUS B OKPY KaIOIIeH TPUPOJIC U TOBCETHEBHOM KU3HH;

HCIIOJB30BaTh HAay4YHBIE METOMBI MCCIENOBaHUS (U3UYECKUX SBJICHUH, B
TOM YHCJIE JIJI MPOBEPKU TUIOTE3 U MOJYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH  HAy4HbIE OCHOBBI  HamOoJiee  BaXXHBIX  JOCTHKEHUU
COBPEMEHHBIX TEXHOJIOTMH, HANpUMeEp, MPAKTUYECKOTO  UCIOJIb30BaHUs
pa3IMYHBIX MCTOYHUKOB SHEPrMM HAa OCHOBE 3aKOHA [MPEBPALICHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUHU.

Kaxmas w3 TemM [JaHHOTO pa3zefia BKJIIOYAET SKCIEPUMEHTAIbHOE
uccienoBaHue 0000maronero xapakrepa. Pasnmen 3aBepiiaeTcsi MpOBEIECHUEM
JUArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

10 kaacc

Pa3nen 11. CBeToBbIe AABJIEHUS

JlyueBas MOJEIb  CBETa. HUctounnkn CBETa. [Ipsamonunerinoe
pacopocTtpanenue cBera. 3armenus Connua u JIlynsl. Otpaxkenue csera. [nockoe
3epKaJIo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpelomieHus cBeta. [losiHOe BHyTpeHHeEe
OTpaXeHHE cBeTa. lcronap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOAX.

Jluaza. Xox mydeit B gnumH3e. Ontuueckas cuctemMa (oroamnmapara,
Mukpockona u teneckona (MC). I'ma3 kak ontuueckasi cucrema. bam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crmektp. OmbiTel Hetotona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. /{ucnepcus cBera.

Jemoncmpayuu
1. IIpssmMonmHEHOE pacpOCTpaHEHNE CBETA.
2. OTtpaxeHue cBera.
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3. [Tonyyenue wu300pakeHU! B IUIOCKOM, BOTHYTOM H BBIIYKJIOM
3epKaJiax.

4, [Ipenomnenue ceera.

) OnTuyeckuii CBETOBO/.

6 Xon tydeit B coOuparoriei JInHse.

7. XO0J qy4der B pacCEeUBAIOIIEH JIMH3E.

8 [Tonyuenne n300pakeHUM ¢ MOMOIIBIO JIUH3.

9. [TpuHuun aeiicTBus QoToarmapaTa, MUKPOCKONA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznoxeHue 0€JI0r0 CBETA B CHEKTP.

12. Tlomydenwue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomot u onvimol

1.  HccnenoBaHue 3aBUCMMOCTH yIiia OTPa)KEHHUsI CBETOBOTO Jiyya OT
yria najeHusl.

2.  H3ydeHue XapaKTepUCTHK HU300paXeHHs TpeaMeTa B IUIOCKOM
3epKare.

3. HccrnenoBaHue 3aBHCHMOCTH yTja MPEIOMIICHUS CBETOBOTO Jiyda OT
yria MajgeHus Ha TPAHUIIE «BO3LyX—CTEKIIO».

4, [Tonyyenue n300pakeHui ¢ IOMONIIBI0 COOUPAIOILIEH JTUH3BI.

5. Onpenenenue (OKYCHOIO  PAcCTOSIHUS W ONTHYECKOW  CHJIBI
coOuparonie JTUH3HI.

6. OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKT.

7. OnbITHI IO BOCHPUATHUIO [IBETA PEIMETOB MIPH X HAOIIOJCHUH Yepe3

[[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBanToBBIC SIBJICHUSA

Omneitel Pezepdopaa m minanerapnas moxaens atoma. Monens atoma bopa.
Hcnyckanue u norioiieHue ceera atoMmoM. KBaHThI. JInHeYaTbie CIIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, Oeta- U raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmozens aromHoro sgpa. HM3zoromsl. PannoaktuBHBIE
npeBpanieHus. [lepuon nmomypacnana aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHMS 3apsiIOBOTO MU MAacCOBOIO YHCEII.
DOHeprus CBA3M aTOMHBIX saep. CBA3b Macchl U SHEPruM. Peakuuu cUHTE3a U
nenenus sinep. Ucrounuku sHeprun Connna u 38é31 (MC).

SlnepHas sHepreruka. JIeWCTBHUS pPagUOAKTUBHBIX M3JIYYCHUM HA >KUBBIE
opranu3msl (MC).

Hemoncmpauuu
CrexTpbl U3Ty4YeHUS U TOTJIOMICHUSI.

CrekTphl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bumibcona.

Pabota cuérurka HOHU3UPYIOMINX U3ITYYESHUH.

Perucrpanus uzmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.
./Iaéopamopnble padomul u onvimul

1. HaGnronenue CriyionHbIX U TMHEHYAThIX CIIEKTPOB U3TYUYEHUS.

2. HccnenoBanne TPEKOB: U3BMEPEHUE YHEPTUU YACTULBI 10 TOPMO3ZHOMY

ok wnrE
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nyTH (1o gororpadusm).

3. W3mepenne painoakTUBHOTO (poHa.

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIINI MOYJTb TPEAHA3HAYEH /1JIs CUCTEMAaTU3aI[uu
u  0000ImeHHus TPEAMETHOTO  COACpXKAaHWS W ONbITa  JIEATEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (U3HKH, a TAKXKE I MTOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »5K3aMEHy M0 (QHu3uKe g O00ydaroImuxcs,
BBIOPABIIKX ATOT y4EOHBIN PEaMET.

[Ipu u3yyeHur JaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI
JEATETLHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHws, (QopMmupyercs
€CTECTBEHHO-HAy4YHAasl TPAMOTHOCTb: OCBOCHME HAYYHBIX METOJOB HCCIEIOBAHUSA
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUEC YMEHHUSIMHU OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS TOJIyYEHHbIC 3HAHWS, peElIaTh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO IEATEIIBHOCTHBIM XapakTep JAaHHOTO pa3lielia peaanu3yercs
3a CU€T TOTO, YTO YYAIIUECA BBIMOJIHAIOT 3a/IaHMs], B KOTOPBIX UM IpEIaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUI pacrno3HaBaTh M HAYyYHO OOBSICHATH
(dbuznyeckue SBJICHUS B OKPYKAIOUIEH MTPUPOJIEC U TOBCETHEBHOMN KU3HHU;

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

OOBSICHSITh HAyYHbIE OCHOBBI HAaM00JIEE BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTUW, HAPUMEP, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPrUM HA OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHEHUS BCEX M3BECTHBIX BUOB
SHEPIUM.

Kaxmas w3 TeM JaHHOrO pasjielia BKIIOYAET JKCIEPUMEHTAIbHOE
uccienoBanue o0oO0maronero xapakrepa. Paszgen 3aBepimaercs MpOBEICHHEM
JUArHOCTUYECKON U OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyemblie pe3yabTaThl 0CBOCHHS YUeOHOro npeamera «Dusuka
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Nzyyenue ydeOHOrO mpemMera «Pusmka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO oOO0OecrledyrBaTh JOCTHKEHUE CIEAYIOIIMX JUYHOCTHBIX,
METaIpEeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE Pe3yJIbTaThl
Ilampuomuueckoe eocnumanue:
NpOSIBJIECHUE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HAYKH;
IIEHHOCTHOE OTHOIIICHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u dyxoeno-upascmeennoe eocnumanue:.
TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYXICHUH
OOIIIECTBEHHO-3HAYUMBIX M ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM
MPUMEHEHNEM JOCTIKEHUN (DU3UKH;
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OCO3HAHHME BAXHOCTU MOPATHHO-ITHYECKUX MPHUHIIUIIOB B JACATEILHOCTH
YYEHOTO.

Acmemuueckoe ochumanue:.

BOCIIPUATHE ICTETUYECKUX KaueCTB (PU3NUECKON HAyKU: €€ rapMOHUYHOTO
MIOCTPOCHMS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HAaHME IICHHOCTH (U3UYECKOM HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHH, Ba)KHEHMIIEH COCTaBIISIOIIEH
KYJIbTYPBHI;

pa3BUTHE HAYYHOU JIH0OO3HATEIBLHOCTH, MHTEpEca K MCCIEI0BATEIbCKON
NEATEIIBHOCTH.

Dopmuposanue Kyabmypvl 300pP08bs U IMOUUOHATIbLHO20 OJ1A20NONYUUA’

OCO3HAaHME IIEHHOCTH 0e30MmacHoro olpaza »KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XHOCTUM TMpaBWwi O€30MacHOTO IOBEACHUS Ha
TPaHCIIOPTE, Ha JOPOTax, C JJIEKTPUUYECKUM U TEIUVIOBBIM OOOpYJAOBaHHUEM B
JIOMAIITHAX yCIIOBUSX;

c(OpMUPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPHU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APyroro 4ejioBeKa.

Tpyoosoe éocnumanue:

aKTUBHOE y4YacTHE B PEIICHUM IMPAKTUYECKHX 3ajlady (B paMKaX CEMbH,
IIKOJIBI, TOPOJa, Kpasi) TEXHOJOTHYECKOM U COIMAIbHOM HaIpaBiICHHOCTH,
TpeOYyIOIIUX, B TOM YUCIIE U (PU3NUECKUX 3HAHUK;

WHTEPEC K MPAKTUIECKOMY U3YUEHUIO MTPOQeCcCuil, CBI3aHHBIX C (PUBUKOM.

IKonozuyeckoe eocnumanue:

OpUEHTAIMs Ha MpUMEHEHHE (DU3NYECKUX 3HAHUW JJISI pElIeHUs 3ajad B
o0JIacTH OKpYy’Kalolllel cpejbl, IJIaHUPOBAHUSI TMOCTYNKOB M OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPYIKAIOIIECH CpeIbl;

OCO3HaHME TI00ATBHOTO XapakTepa HKOJOTUUECKUX MPOOJeM U MyTel hx
pelieHus.

Aoanmayun odyuarowe2oca K U3MEHAIOWUMCA YCI08UAM COUUATbHOU U
npupoOHOiIl cpeowl:

NOTPEOHOCTh BO B3aMMOJICHCTBUMU TIPHU BBHIMOJHEHUN UCCIIEIOBAHUNA U

MPOEKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTU Yepe3 MNPAKTUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCT, B (OPMHPOBAHWM HOBBIX 3HAHWUN, B TOM YHCIE
dbopMynMpoBaTh WIEH, TMOHATHSA, TUIOTE3bl O (UBHMYECKUX OOBEKTaX U
SIBJIICHUSIX

OCO3HaHME ACPUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
obnacTu pU3HKY;

IJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PHU3UYECKUX
3HAHUM;

CTPEMJICHHE aHAJM3UPOBAaTh W BBISBISATH B3aUMOCBSI3M  MPUPO/IHI,
00111eCcTBa M IKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

OIICHKA CBOMX JEHUCTBUHN C Yy4ETOM BIHSHHUS Ha OKPYKAIOIIYIO Cpeny,
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BO3MOJKHEBIX TJI00aIbHBIX HOCﬂeﬂCTBHﬁ.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcaJbHbIe NO3HABATEIbHBIE 1EHCTBUA
ba3zoevie nocuueckue oelicmeus:

BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM OOBEKTOB
(siBNICHMI);

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

BBISIBIIATH 3aKOHOMEPHOCTH Y TMTPOTUBOPEYHS B pacCCMaTPUBAEMBIX (pakTax,
JAHHBIX ¥ HAOJIOACHUSAX, OTHOCSIIMXCS K (DU3NYECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBS3M IMPU H3YUYCHUH (DU3UYECKUX
SABJICHUM M TIPOLIECCOB; JI€NIaTh BBIBOJBI C HMCIOJIb30BAHUEM JEAYKTHUBHBIX H
UHAYKTUBHBIX ~ YMO3AKJIIOYEHWH, BBIJIBUTaTh THUIIOTE3BI O B3aHMMOCBS3SIX
(bu3HUeCKNX BEIUYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 pelieHuss Y4eOHOUW (HU3MUECKOM
3ajauyn  (CpaBHEHUE HECKOJBKHX BAapUAHTOB peElICHUs, BHIOOp HauboIee
MOIXO/ISIIETO C YIETOM CAMOCTOSITEIHFHO BEIJICIICHHBIX KPUTEPUCB).

ba3zoevie uccnedosamenvckue oeiicmeus:

WCIIOJIB30BaTh  BOMPOCHI KaK  HMCCIIEIOBATEIhCKHUM WHCTPYMCHT
MO3HAHUS;

MIPOBOJIUTH 10 CAMOCTOSTEIHFHO COCTABIICHHOMY TUTAHY OTBIT, HECIIOKHBIN
(U3UYIECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCle0BaHNe (PU3NUSCKOTO SBIICHHS;

OIICHMBAaTh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS MUJIH DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
MIPOBEAEHHOTO HAOFOCHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh  BO3MOXKHOE  JalbHEHIIEe pa3BUTHE (DUINICCKUX
MPOIIECCOB, a TAKXKE BBIABUTATH NPEAINONOXKEHUS 00 WX PAa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Paboma c unghopmayueit:

NPUMEHSTh Pa3IUYHbIC METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope wuHbOpPMANMK WIM JaHHBIX C YYETOM TPEIJIOKEHHON ydeOHOM
(bu3uYeCKOM 3a1a9H;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOSATEIIbHO  BBIOMpaTh  ONTUMAJBHYIO (OpPMY  TIPEACTABICHHS
uHbOpPMAITUK ¥ WLTIOCTPUPOBATh pEIIaeMbIe 3aJadd HECIONKHBIMH CXEMaMH,
auarpaMMaMu, MHOUM rpaduKoi U uX KOMOMHAIUSIMU.

YHuBepcajbHble KOMMYHHKATHBHbBIE 1eHCTBUA
Obwenue:.

B XOJie OOCYXJEHUs y4eOHOro MaTepualia, pe3yJabTaTOB JaOOpPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOW TEMBI U
BBICKQ3bIBaTh HJEW, HAIICJICHHbIE Ha pEIIeHHWEe 3a7a4d W MOoJep KaHue
Oy1aroxenaTeIbHOCTH OOIICHHUS;
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CONOCTABIIATb CBOM CYXIECHUSA C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juaora, OOHapy>KMBaTh pa3jaNyune U CXOJCTBO MO3UIINA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

myOJIMYHO TPEJCTABIATH PE3YIbTAThl BHIIIOJIHEHHOTO (PU3UUYECKOTO OMbITA
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

Coemecmnasn desmensHocms (compyoHuuecmeo):

NOHMMaTh WM HUCIOJIb30BaTh  IPEUMYyIECTBA  KOMAaHIHOMN "
WHANBUAYAIbHON paOOThI P PEIICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

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

BBINIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPaBJICHUI0 U KOOPAUHUPYS CBOM JCUCTBUS C JIPYTUMHU YJI€HAMU
KOMaH/Ibl;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSTENIbHO CPOPMYIHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

YHuBepcaJbHbIE PeryJsTUBHBIC 1eHCTBUA
Camoopzanusayusa:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M y4EOHBIX CUTYyalUsX, TPEOYIOLIUX
U1 pelieHust GU3NYECKUX 3HaAHUM;

OPUEHTUPOBAThCS B  PA3NIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUH
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYMIIE, IPUHATHAE PEILICHUN TPYIION );

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelIeHUsT (PU3NYECKOH 3a1auu WU
IJlaHa MCCIEIOBaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHMI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (pegpiexcusn):

JaBaTh aJICKBATHYIO OLICHKY CUTYAallMU U Mpejjarath IiaH €€ U3MEeHEeHHUS;

OOBSACHATh NMPUYHUHBI JTOCTHKEHUS (HEIOCTHXKEHHS) PE3yJIbTaTOB
JEeSATEIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCUTh KOPPEKTHUBBI B AESATENBHOCTH (B TOM 4YHCII€ B XOJ BBIIOJHEHUS
(U3MYECKOr0 UCCIENOBAHUS WM IMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YNIbTATA LIEJIA U YCIOBUSM.

IMOoyuOHANbHBLIL UHMEIIEKM

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOe Cropa WIN AUCKYCCHUU

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

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

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

IIpeaMeTHbIE pe3yabTATHI

7 kaacc

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KaTh
c(hOpPMHPOBAHHOCTH Y O0YJAIOIITUXCSI YMEHHUIA:
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UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHUE U  XHUMHUYECKHE  SIBIICHMS,
HaO0JI0/ICHHE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a; EAMHUIIBI (PU3NYECKUX BEJIUYUH;
aToM, MOJIEKyJIa, arperaTHble COCTOSHUS BemecTBa (TBEpIOE, IKHIKOE,
razoo0Opa3Hoe); MEXaHUYEeCKOe [IBIXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOACUCTBYIOIIAs I, nedopmarius (yrnpyras,
MJIACTUYECKAast ), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuyath siBiaeHUs (auddys3us; TEMIoBoe ABMIKEHHWE YACTHI] BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE; HEpPaBHOMEPHOE JIBUYKEHUE; WHEPIINS;
B3aMMOJICUCTBHE TEJ; PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OChIO
BpalleHUs; Mepenaya NaBJIeHUs TBEPIABIMU TeNaMH, >KUJIKOCTAMH U Ta3aMu;
aTMoc(epHOe JaBJjcHHUE; TUIABaHUE TeJl; MIPEBPaIlleHUs] MEXaHUYECKON YHEPTHUN)
0 ONHUCAaHUI0O HX XapaKTepHbIX CBOWCTB U HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUC;

pacmo3HaBaTh ~ MPOSBIICHWE  W3YYEHHBIX  (PU3WYECKUX  SBJICHHM
B OKPYXaIOIlleM MUpPE, B TOM 4Hcie (U3NUECKUE SIBJICHUS B MPUPOJIE: IPUMEPHI
JIBWKEHUS C PA3TUYHBIMU CKOPOCTSAMH B )KMBOM 1M HEXKUBOU MPUPOJE; JEHCTBUE
CWIbl TPEHUS B TMPUPOJIE U TEXHUKE;, BIMSHUE aTMOC(PEPHOro JaBJICHUS Ha
KUBOM OpraHu3M; IUIaBaHUE pbIO; phYArd B TEJE€ 4YEJIOBEKAa; MPU HTOM
NEPEBOJIUTh TPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKY (HU3UUECKUX SIBICHUM;

OTHCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3UUECKHE SIBJICHUS, HCTIOIB3YS
¢u3ndecknue BEMWUYMHBI (Macca, 00BEM, TIIIOTHOCTH BEIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSHKECTH, BEC Teja, CHjia
TpPeHUS, JaBJeHHE (TBEPIOTO Teia, XKUIKOCTH, Tas3a), BBITAJKHUBAIONIAS CHJIA,
MexaHuJecKkas paboTa, MOIIHOCTh, IUICYO CHUJIBI, MOMEHT CHJIBI, KO3(PPHUIIUEHT
MOJIC3HOTO JICUCTBHUS MEXaHM3MOB, KHHETUYECKAsl W MOTCHITMATbHAS dHEPTHUS);
Ipy OMUCAHUU TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI (PU3NYECKUX BEJIMYHMH, HAXOJUTh
dbopMynbl, CBS3BIBAIOIINE JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMU
BETMYMHAMH, CTPOUTh TpapUKd M3YUYCHHBIX 3aBUCHUMOCTEH (PU3NUYECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKHE SBICHUS U IPOIIECCHI,
UCTIONB3Ys MpaBujia CI0XKEHUsI CHII (BIOJb OAHOM mpsiMoi), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmesna, MpaBUIIO paBHOBECHsl phluara (0Ji0Ka), «30JI0TOE
NPaBUJIO» MEXaHWUKH, 3aKOH COXPAaHEHHS MEXaHMUYECKOW SHEPTHH; MPH 3TOM
JaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3aIlMCHIBATH €r0 MaTEMaTHYECKOE
BBIPKCHUC;

OOBSACHATH (DU3UICCKUE SIBJICHUS, ITPOIIECCH M CBOMCTBA TEII, B TOM YHCIIC
U B KOHTEKCTE CHUTYyaIlui MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBHIABIATH
MPUYMHHO-CJICJICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE U3 1-2 JOrMYecKux
maroB ¢ omopoil Ha 1-2 uU3y4eHHBIX CBOWCTBA (DUUYECKUX SBICHUM,
(bu3HUeCKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1-2 JeHCTBUA, WCMONB3YyS 3aKOHBI U
(dbopMybl, CBSI3bIBAOIINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/layu 3alKChIBaTh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3NYECKHE BEIMYMUHBI B
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(opMyJIbl U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHbBIE JAHHBIE, HEOOXOIUMBbIE
JUIA pElIeHUsl 3a/ad, OLCHUBATh PEATMCTUYHOCTh IOJYYEHHON (Qu3ndyecKon
BEJIMUMHBI,

pacrmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh MpPU MOMOIIH
(u3nyecKux METOJIOB; B ONMCAHMM HCCIIEJOBAHMS BBLACIATH MPOBEPSIEMOE
Opeanoio)keHue (TUnoTesy), pas3indyarb U HHTEPIPETHUPOBATh MOIYUYEHHBIN
pe3ysbTaT, HAXOAWTh OIIMOKM B XOJE€ OMNbITa, JeJaTb BBIBOABI IO €ro
pe3yJipTaTam;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUM WIH
(¢u3znyeckux CBOMCTB Ten: (OPMYJIHMPOBATH IPOBEPSEMBIE IPEAINOIOKEHHUS,
coOupaTh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMSI, 3aMCHIBATh X0/ OIbITA
1 GOpMyITHUPOBATH BHIBOJIBI;

BBITIONHATh TPSMBIE H3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeTa,
00BbEMa, CHIIBI U TEMIIEPATyphl C HCIOJH30BAHHEM AHAJIOTOBBIX M IU(MPOBBIX
MpUOOPOB; 3aMKCHIBATh MOKa3aHHUs NPHOOPOB C YYETOM 3aJJaHHON aOCOIOTHOU
ITOIPEIIHOCTH U3MEPEHN;

IPOBOJUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3NUYECKOHN BEIMUUHBI OT
ApPyrod C HCHOJb30BAaHUEM MPAMBIX M3MEPEHUN (3aBUCHMOCTH  IYTH
PaBHOMEpPHO JBMXKYLIETOCS Tella OT BPEMEHM JBUKECHHS TeJa; CUJIbl TPEHMS
CKOJIbKEHUSI OT Beca Tejla, KayecTBa OOpaOOTKM NOBEpXHOCTEH Ten u
HE3aBUCUMOCTH CHWJIbI TPEHHS OT IUIOAAN CONPUKOCHOBEHHUS TEJ; CHJIbI
YyIPYyrocTH OT YAJUHEHUs] TMPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00bEMa
MOTPYXEHHOW YacTW Tella U OT IUIOTHOCTH JKHIKOCTH, €€ HEe3aBHCHUMOCTH
OT IJIOTHOCTU Tela, OT TJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJl0; YCIOBUU
IJIaBaHMsl TN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB); y4acTBOBaTh B
MUTAHUPOBAHUHM Y4YEOHOTO HCCIEeNOBAaHUS, COOMPATh YCTAHOBKY W BBIMOJHSTH
U3MEpEHHs, CJeays TMpeAJIOKCHHOMY IUTaHy, (DUKCHUPOBATh PE3yJbTaThI
MOJTy4YE€HHOM 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BUJIE TIPEIOKEHHBIX TaOJIHIL
U TpaduKOB, 1eJaTh BEIBOJBI 110 Pe3yIbTaTaM MCCIICIOBAHMS,

IPOBOJNUTh KOCBEHHBbIE H3MEpPEeHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA XKUAKOCTH M TBEPJOrO TeNa; CUia TPEHUsI CKOJIBKEHHUS; JTaBJICHHE
BO3/yXa; BBITAJKUBAIOIIAs CUJIA, JEHCTBYIOLIAs HAa MOTPYKEHHOE B KHUJIKOCTh
TeNO; KO3((UIMEHT TMOJIe3HOTO JEHCTBUSL TMPOCTHIX MEXAaHU3MOB), CIEIYs
NPEIOKEHHON  WHCTPYKUMHW: TPH  BBIOJHEHWHW W3MEPEHUH  coOupath
AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE NCKOMOU BETMYHHBI;

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

yKa3bIBaTh MPUHIUIBI JACUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBhI, TEPMOMETpP, TUHAMOMETp, COOOIIAIONINECs] COCyIbl, OapoMeTp, phIvar,
MOJIBWKHBIM M HETMIOJBUKHBIN OJIOK, HAKJIIOHHAS! TNTIOCKOCTD;

XapaKkTepu30BaTh  NPUHLUIBI  JEHCTBUS ~ M3YYEHHBIX  IpUOOpPOB
U TEXHUYECKHMX YCTPOMCTB C OMNOpPOM Ha HX ONUCAaHUS (B TOM YHUCIE:
MOJIINITHUKY, YCTPONCTBO BOOIPOBOA, THMAPABIMYECKUNA IMpecc, MaHOMETP,
BBICOTOMEp, IOPIIHEBOM HACOC, apeoOMETp), MCIOIb3ys 3HAHUS O CBOMICTBax
(uznyeckux sABICHUN U He0OX0AUMbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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NPUBOAUTL NpuMepbl / HaxoauTh HHGOPMAIMIO O pHUMEpax
PAKTUYECKOTO HCIONb30BaHUA (U3HYECKUX 3HAHUW B TOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTH MpU 00pallleHnu ¢ MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUSI 3J0POBbsI U COOJIOJICHHS HOPM BKOJOTHYECKOIO
MOBEAECHUS B OKPYXKAIOUIEH CPEJIE;

OCYIIECTBIISITh OTOOP HUCTOYHUKOB HHpoOpManuu B ceTu VHTepHeT
B COOTBETCTBHM C 3aJlaHHBIM IOHCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS
3HAHUM U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACNATH MH(OpMaIuio,
KOTOpas SBJISIETCS] MPOTUBOPEUMBON UM MOXKET ObITH HEJOCTOBEPHOI;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUN YUYEOHBIX 3a/IaHU HAYyYHO-TIOMYJISIPHYIO
TUTEPATypy GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
WNutepHer; BianeTh NMpuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MHGOpMAIMK (PU3UYECKOTO COACPIKAHUSA, B TOM UUCIIE
nyOJUYHO JIeNaTh KpAaTKUEe COOOIIEHUsI O pe3ysbTaTaxX MPOEKTOB WM YUCOHBIX
UCCIICOBAHU; MPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YUYEHHbBI MNOHSTUHWHBIN
anmapat Kypca (GU3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTALIUCH;

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

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

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBHKCHUE
aTOMOB U MOJIEKYJ, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAIMYECKUE U
amop(HbIC Tena, HACHIIIEHHBIM M HEHACHIIIEHHBIM Map, BIAXXKHOCTh BO3/YyXa;
TEMIIEpATypa, BHYTPEHHSII DJHEPTHs, TEIUIOBOM JIBUTATENb; >SJIEMEHTapHbIN
ANIEKTPUUYECKUN 3apsifl, DJIEKTPUUECKOE TMoJie, MPOBOAHUKH U JIUDJICKTPUKU,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paziuuath SBJICHUS (TEIUJIOBOE pacIIMpeHHE/CxKaThe, Teronepeaaya,
TEIJIOBOE PpPAaBHOBECHE, CMAauMBaHUE, KaMWUIAPHbIE SBJIEHUS, HCIapEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpuUcTau3aius (OTBepACBaHMUE), KHUIIEHUE,
Teryionepeaadya (TErJIONPOBOIHOCTh, KOHBEKIIMS, W3JIYyUYCHHE); DJIECKTpHU3aLUs
TEN, B3aUMOJICHUCTBUE 3apsiioB, JACUCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICHCTBUE MAarHUTOB, JIEMCTBUE€  MArHUTHOTO  TOJIS
Ha TPOBOJHUK C TOKOM, D3JICKTPOMAarHUTHAsh WHIYKLHS) IO OMUCAHUIO HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX JTaHHOE
¢busnueckoe sSBICHUE;

pacmo3HaBaTh ~ MPOSIBIICHWE  W3YYEHHBIX  (PU3WYECKUX  SBJICHUU
B OKPYXKalIIeM MHpe, B TOM 4YHCIe (PU3NYECKUe SBICHUS B MPHUPOIE:
MOBEPXHOCTHOE HATSDKEHHE U KAMWIUISIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIIBI B
npupone, uznydenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BI,
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oOpa3oBaHue pOChI, TyMaHa, MHEs, CHEera; dJIEKTpUYECKUE sIBJICHUS B aTMocdepe,
ANEKTPUYECTBO >KUBBIX OPraHU3MOB; MAarHUTHOE ToJie 3eMJIH, Apeid MoII0COoB,
pOJIb MarHUTHOTO TOJIS JAJS JKU3HH Ha 3emJie, MOJISIPHOE CHUSHHUE; MPH 3TOM
NEPEeBOUTh MPAKTHUUYECKYIO 3a/adyy B Y4YEOHYIO, BBIICHATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKH (PU3UUECKUX SBICHUII;

OTMHCHIBATh U3yYEHHBIC CBOMCTBA TN M (PU3NYECKUE SIBICHUSA, UCTIONIB3YS
¢du3nueckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIJIOTHI, YJelbHasi TEMJIOEMKOCTh BEUIECTBA, yJleJbHAs TEIJIOTAa IUIABJICHUS,
ylelbHasg TeIuioTa MapooO0pa3oBaHus, yAENbHas TEIIOTa CrOpaHWsl TOILUIWBA,
KO3 OUIIMEHT TMOJEe3HOTO JCUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3MlyXa, DJIEKTPUYECKHM 3apsl, CcuUJla TOKa, DJJIEKTPUUECKOe
HanpsOKEHUE, COINPOTUBIEHHE TMPOBOJHUKA, YACIBHOE  CONPOTUBIICHHE
BelIeCTBa, paboTa W MOIIHOCTH JJIGKTPUYECKOTO TOKA); MPH OMUCAHHH
MPaBWJIBHO TPaKTOBaTh (PU3UYECKH CMBICT  HCIOJIB3YyEMBIX  BEJIUYUH,
00O3HAaUeHUs MW €OUHULBl (U3NYECKUX BEJIWYUH, HAXOAUTHh (HOPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3MUYECKYI0 BEIMYUHY C JPYTUMH BEIWYHMHAMH,
CTPOUTH TPaQUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOW  TEOpUU
CTPOCHMsI BEUIECTBA, MPHUHIMI CYNEPHO3ULMUA TMOoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsjaa, 3akoH Oma A ydyacTka LIENu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUs SHEPIHU; IPU 3TOM J1aBaTh CIOBECHYIO
(GbopMyTHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (U3MYECKUE TPOIECCHl W CBOICTBA TeN, B TOM YHUCIEC U B
KOHTEKCTE CHUTyalliii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBSICHeHHWE M3 1-2 mormyeckux
maroB ¢ omnopoil Ha 1-2 wu3y4eHHBIX CBOMCTBA (UBHUECKUX SIBJICHHM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud B 2-3 JEHCTBUS, HCHOJb3Ys 3aKOHbI U
(GopMyIibl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHaIU3a yCIOBUS
3aJlayd 3aluChiBaTh KPATKOE YCIIOBUE, BBISBIATh HENOCTATOK JAHHBIX JUIS
pelIeHusl 3aja4ud, BBHIOMpATh 3aKOHBI M (HOPMYJBI, HEOOXOmUMble ISl €€
pellleHusi, NPOBOAUTH pacué€Thl M CpaBHUBATh IIOJYYEHHOE  3HAYCHHE
(Gu3NYIECKOI BETUYMHBI C U3BECTHBIMU TaHHBIMH,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEUIUTh TP TOMOIIH
¢u3NYECKUX METOJOB; UCIONB3ys OMNHCAHME WCCIEAOBaHUsA, BBIACIATH
MIPOBEPSIEMOE MPEAINOJIOKEHNUE, OLICHUBATh MPABMIIBHOCTH MOPSIIKa MPOBEACHUS
HCCIIETOBaHMsI, IEJIaTh BBIBOJIBI;

OPOBOAMTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBONCTB Ten (KaNmWULSIPHbIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3qyxa OT ero  oObéma,  TeMmIeparypbl;  CKOPOCTH  Tpoliecca
OCTBhIBaHUS/HATPEBaHUs MPHU U3IYYEHUH OT IIBETa M3Ty4arollei/moriomaromei
MOBEPXHOCTH; CKOPOCTh HCIApPEHHUs BOABI OT TEeMMEpaTyphl KHUAKOCTU H
wiom@aaun €€ TMOBEPXHOCTH; JJIEKTpU3alusi Tel W B3aUMOJCHCTBUE
AIEKTPUUECKUX 3apsA/IOB; B3aMMOJIEUCTBHE MOCTOSHHBIX MAarHUTOB,
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BU3yaJIM3allisl MAarHUTHBIX TMOJEH TOCTOSIHHBIX ~ MAarHWTOB;  JE€UCTBUS
MAarHMTHOTO TOJISI HA TPOBOJHUK C TOKOM, CBOKMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOJBUTATENSI  MOCTOSTHHOTO  TOKa):  (OpMYyJIMPOBaTh  MPOBEpPsSEMbIC
MPENIOJIOKEHNSA, COOMpPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO O000pYIOBaHMUS,
OTIHCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOBI;

BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHUs  TEMIEPATYpbl,  OTHOCHTEIHbHOMN
BJIQYXKHOCTU BO3]lyXa, CHUJIbI TOKA, HANPSIKEHUS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JIaTYUKOB (PU3MYECKUX BEJIMYUH; CPaBHUBATH pE3YJIbTaThl
U3MEpEHUH ¢ y4€ToM 3aJaHHON aOCOJIFOTHOM OTPEITHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
JAPYrol ¢ MCHOJB30BAHUEM MPSMBIX U3MEPEHHN (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJIHUKA OT €ro JUIMHBI, IUIOIAAM MOMEPEYHOr0 CEYEHUS M YAEIbHOIO
CONPOTHUBJIEHUS BEIIECTBA IPOBOJHUKA; CHIIBI TOKA, UIYIIETO Yepe3 IPOBOJHUK,
OT HANpsDKEHUsS Ha TPOBOJHMKE; HCCIEAOBAHME MOCIEAOBATEIBHOIO U
MapajyieIbHOTO COEJUHEHUH NPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE,
coOHpaTh YCTAaHOBKY U BBINOJIHATh U3MEPEHUS, CIIEys NPEII0KEHHOMY IUJIaHy,
dbuKcHpoBaTh pe3yJabTaThl TMOJYYEHHOW 3aBUCHUMOCTH B BHJAE TaOmUIl U
rpaduKoB, JeNaTh BHIBOBI IO pe3yIbTaTaM UCCIEI0BAHMUS;

POBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BEIWYUH (yIeibHas
TEIUIOEMKOCTh BELIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, paboTa U MOILHOCTb
AIEKTPUYECKOTO TOKa): IUTAHUPOBATh U3MEPEHU, coOupath
DKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CJHEAYys MNPEIJIOKEHHOM WHCTPYKUUHU, U
BBIYUCIISITh 3HAUCHUE BEJIMUMHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH P paboTe ¢ 1ad0paTOpHbIM
000py10BaHUEM;

XapaKTepU30BaTh  MPUHLMUIIBI  JEHCTBUA  M3YYEHHBIX  MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha MX ONUCaHUS (B TOM 4YMCIE: CHCTEMa
OTOIJICHUSI JOMOB, THUTPOMETp, MapoBasi TypOWHA, amMIepMeTp, BOJIBTMETD,
CUETYMK  IJIEKTPUYECKOM  DHEPIHH,  IJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
HarpeBaTebHbIC AIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUUYECKUE
NpPEAOXPAHUTENN; JIIEKTPOMArHuT, OAJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIOJb3ysl 3HAHMUSA O CBOWCTBAaX (PU3MYECKUX SIBICHUM U HeoOXoauMble
(duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHbBIE
npuOOpsl MO CXEMaM M CXEMaTHYHbIM PUCYHKAM (PKMJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbl JJEKTPUUYECKUX Lenel ¢
MOCJEAOBATEIbHBIM W MAPAJJIEIBHBIM COEJUHEHHEM HJIEMEHTOB, pasiihnyas
YCIIOBHBIE 0003HAYEHHUSI SJIEMEHTOB JIEKTPUUECKUX LIETICH;

MIPUBOJIUTH NPUMEPBI/HAXOUTh  WH(POPMAIIUIO 0 npuMepax
MPAKTUUECKOTO HCIOJB30BaHUs (PU3NUYECKMX 3HAHUM B MOBCEIHEBHOW >KU3HU
i obecriedeHust 0e30MacHOCTH Mpu 00pallleHuu ¢ TpUOOpaMH U TEXHUYECKUMU
YCTPOICTBaAMH, COXpPAHEHUS 3/I0POBbS U COOIIOACHHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOLIEH CPENE;

OCYILIECTBIATh MOUCK HMH(pOpMauu (PU3NUIECKOTO COACpPKAHUS B CETH
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WHTepHer, Ha OCHOBE HMEIOIIMXCS 3HAHUM U NyTEM  CpPaBHEHMS
JIOTIOJIHUTENBHBIX HCTOYHUKOB BBIIEIATh HH(OPMALMIO, KOTOpAs SBISETCS
MPOTUBOPEUNBON UM MOXKET OBITH HEJOCTOBEPHOI;

MCIIOJIb30BAaTh MPHU BBIIOJIHEHUHM YYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JIUTEpaTypy PU3HUECKOTO COAEP KaHUS, CIIPABOUYHbIE MaTEpUabl, pECYpChl CETU
WuTepHer; BnajeTh NpuéMaMu KOHCHEKTUPOBAHMS TEKCTa, NMPeoOpa3oBaHMs
MH(pOpPMAIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

cO3/1aBaTb COOCTBEHHBIE IHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMS,
00001ast nHGOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAHUA,
B TOM 4YHCi€ MyOJWYHO TPEACTaBIATh PE3yJbTaThl MPOEKTHOW WA
HCCJIE0BATENbCKOW  JI€ATEIbHOCTH; IPU 3TOM TI'PaMOTHO HCIIOJb30BATh
M3YYEHHBIN MOHATUWHBIN anmnapar Kypca (pU3uMKH, CONPOBOXAATh BBICTYILJICHUE
MPE3CHTAIUEN;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NYECKUX
IPOLECCOB  paclpeAesaTh OO0S3aHHOCTM B TIpyNIE€ B COOTBETCTBUU C
[IOCTABJICHHBIMU 33/1a4aMM, CJIEAUTh 3a BBIIIOJHEHHEM IUIaHA JEHCTBUH U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh TPYIIBI; BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

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

UCIIOJIB30BaTh IOHATHSA: CHCTEMAa OTCU€Ta, MarTepuaibHas TOYKa,
TPAEKTOPHs,, OTHOCUTEJIBHOCTb MEXAHWYECKOTO JBHKEHMS, JAepopMmarius
(ynpyrasi, miuacTHYecKasl), TpEHHE, LEHTPOCTPEMHUTEIbHOE  YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH; LIEHTP TSHKECTU; a0COJIIOTHO TBEPAOE TENO, UEHTP
TSKECTHU TBEPJOTO Tella, paBHOBECHE; MEXaHWYECKUE KOeOaHUsl U BOJIHBI, 3BYK,
uHDpa3sByK M YIbTPa3BYK; ANIEKTPOMATHUTHBIE BOJIHBI, HIKaiza
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JANbHO30PKOCTh, CHEKTPHI
UCIIyCKaHUsI W TOrJIonleHus; anbda-, Oera- MU TramMma-u3IyyeHUs, H3O0TOIIbI,
AJiepHasi PHEPreTUKA;

paznuyaTh SIBJIEHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE ABUKEHUE, CBOOOTHOE MaJICHUE
T€ld, PABHOMEPHOE JBWXKEHHE TI0 OKPYXKHOCTH, B3aUMOJECUCTBHE T,
pEaKTUBHOE  JBW)KEHHME, Kojie0aTenbHOE  JBM)KEHHE  (3aTyxaromme U
BBIHYK/ICHHbIE KOJIeOaHUsI), PpE30HAHC, BOJIHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA,
MPSMOJIMHEMHOE paclpOCTPaHEHUE, OTPAXKEHHUE U INPEJIOMIIEHUE CBETA, MOJHOE
BHYTpPEHHEE OTpa)XEHHE CBETA, Pa3JIOKEHHE O€JI0ro CBETa B CIIEKTP U CIOKEHHE
CHEKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa, E€CTECTBEHHAs pPaJNOAKTUBHOCTb,
BO3HHKHOBEHUE JIMHEHYATOro0 CHEKTpa HW3JIy4eHHs])) 10 ONHMCAaHUI0 HX
XapaKTEpHbIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(du3nuecKoe sSBICHUE;

pacrno3HaBaTb  IpPOSBIEHUE  M3YYEHHBIX  (U3HYECKUX  SBJICHUH
B OKpY>KarollleM Mupe (B TOM uucie (U3NYeCKue sIBJICHHs B IPUPOJIE: MPUIUBBI
U OTJIUBBI, JBHXKEHHUE I1aHeT CONIHEYHOW CUCTEMBI, PpEAKTUBHOE JBUKECHUE
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KUBBIX OPraHU3MOB, BOCIHpPHUITHE 3BYKOB JKMBOTHBIMM, 3EMJIETPSICEHUE,
ceiicMMuYecKue BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTHUYECKHE SBICHUA B
npuponie, OHOJIOTUYECKOE JACWCTBHE BUAMMOIO, YIbTPapUOIETOBOIO |
PEHTTEHOBCKOTO U3TYYCHHI; €CTECTBEHHBIN paIuoaKTUBHBINA (DOH, KOCMHUUECKHE
Jy4d, PAJAMOAKTHBHOE M3JIyYE€HUE NPUPOAHBIX MHUHEPAIOB; JICUCTBUE
PaAMOAKTUBHBIX HM3JIyYE€HUW Ha OpPraHU3M YEJOBEKa), MpPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO 3ajmadyy B yueOHy10, BBIJICIISTh CYILIECTBEHHbBIE
CBOMCTBa/MpU3HAKH (PU3UUECKHUX SBICHUI;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€NI M (PU3UUECKHUE SIBJICHUSA, UCIIONb3YS
¢usznyeckue BENUYMHBI (CpeOHSi M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHUE, IEPEMELIEHUE, ITyTh, YIJIOBAsI CKOPOCT,
CuJia TPEHUs], CUJIa YIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/ICHHUS,
BEC Te€Ja, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHU4ecKas paboTa U MOIIHOCTD,
MOTEHIMANbHAS 3HEpPrUsl Tejla, MOJHATOrO HaJ IOBEPXHOCTHIO  3€MJIH,
MOTEHI[MANbHAS SHEPIUsl CXKATOM MpPYKUHbI, KUHETUYECKash SHEpPrus, IMOIHas
MEXaHUYecKas SHEPrus, MEPUO]I U 4acTOTa KoJieOaHUH, ITTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTelb MPEIOMIICHUS CPEbl); MPU
ONHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCHOJB3YEMBIX BEJIMYMH,
0003HaUeHHUA M €AMHULBI (U3UYECKUX BEIMYMH, HAXOJUTh (HOPMYJIbI,
CBSI3bIBAIOILME JAHHYIO (PU3HUECKYIO BEIMYMHY C APYTUMHU BEIMYUHAMU, CTPOUTH
rpadyK U3y4EHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
MCIIOJNIb3Ysl 3aKOH COXPAHEHMS YIHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI
CYNEpIO3ULIMA CHJI, TPUHLIMUI OTHOCUTENbHOCTU ["anunes, 3akonsl HproTOHA,
3aKOH COXpPAaHEHUS HUMIIYJIbCA, 3aKOHBbI OTPAXKEHUS M TMPEJIOMJICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsAJ0BOrO M MAaCCOBOIO YHCEN MPH SIEPHBIX PEAKLUAX;
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (U3NYECKUE MPOLECChl W CBOICTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalul IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHWE U3 2—3 JIOTUYECKUX
IaroB ¢ ONoOpoi Ha 2-3 U3YYCHHBIX CBOMCTBA (U3HUECKUX SBJICHHM,
(u3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3agayd  (ONMUparoUIMecs Ha CUCTeMy U3 22—
3 ypaBHEHMil), UCIOJIb3Yysl 3aKOHbI U (OpPMYJIbI, CBs3bIBaOIINME (pU3nUYecKue
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aJja4yM 3alHChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HENOCTAIOIINE WM W30BITOYHBIE JaHHbIC, BbIOWpATh 3aKOHBI H
(GopMyiibl, HEOOXOAWMBIE MJisi PEIIeHUs, MPOBOAMTH Pacuy€Thl U OLICHHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHHS (PU3NUECKON BETUUHHBI;

pacrno3HaBaTh MNpoOJEeMbl, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOIIH
(¢u3nYeCKuX METOJOB; HCIHOJb3ysl ONHCAHME HCCIEAOBAHUSA, BBIICISTDH
IIPOBEPSIEMOE MPEATIOI0KEHUE, OLEHUBATH NMPABUIIBHOCTh NOPsAJIKA MPOBEACHUS
WCCIIEIOBaHMsI, JeNIaTh BHIBOJBI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIOIEHUN U
OTIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIONEHUIO (PU3WYECKUX SBICHUM WU
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¢u3nueckux CBOMCTB Ten (M3ydyeHHe BTOpOoro 3akoHa HproToHa, 3akoHa
COXpaHEHUs SHEPTUU; 3aBUCUMOCTD MEepHOo/Ia KoJieOaHUM MPYKUHHOTO MasTHUKA
OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYAbI MaJIbIX
KojeOaHui; MPSMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, pPa3JoKEHUE Oenoro
CBETa B CIIEKTP; U3yYEHUE CBOMCTB N300paKeHUS B IJIOCKOM 3€pKaJjie U CBOWCTB
M300paKeHMsI TIpenMeTa B coOuparomiell JuH3e;, HaOMIOIEHHWE CIUIONIHBIX H
JMHEHYaThIX CIEKTPOB W3IYUYEHUS): CaMOCTOSITENIBHO COOMpaTh yCTaHOBKY W3
M30bITOYHOTO HAbOpa 000PYI0OBAHNS;, OTTUCHIBATH XOJI OTBITA W €r0 Pe3yJIbTaThI,
(bopMyIHpOBaTH BHIBOIHI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHUH, Oonpenensis
CpeaHee 3HaUeHHE U3MepIeMOil BeIMUnHBI ((DOKYCHOE pacCcTOsiHuE COOMparomien
JIMH3bI); 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTEIIBHOIO PUOOPa;

MPOBOJIUTh  HCCIEJOBAHUE  3aBUCUMOCTEH  (DU3MYECKUX  BEIUYUH
C HUCTOJB30BAaHUEM MPSIMBIX HU3MEPEHHU (3aBHCHUMOCTh MYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHOM CKOPOCTH; MEpHoJia KoJieOaHUi
MaTEMaTHYECKOT0 MAasTHUKA OT JJIUHBI HUTH; 3aBUCUMOCTH YIJIa OTPAXKCHHS
CBETa OT yIJIa MAaJCHUS W yria MPEeJOMIICHUS OT yrja MaJieHus1): MIaHUPOBATh
UCCIIEJOBAHUE,  CAaMOCTOSITEJIBHO  COOMpaTh  YCTaHOBKY,  (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BUJE TAOJHUIl U
rpaduKoB, JeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

OPOBOJNUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHE Tela IMpPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOpPEHHE
cBOOOHOTO MaICHNUs, )KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIBKECHUS,
MexaHuyeckas paboTa W MOIIHOCTb, YacTOoTa W Mepuoja  KojeOaHHid
MaTeMaTUYeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas cujia coOMparoen
JUH3bl, PAJUOAKTUBHBIA  (OH): [JAHUPOBATh  H3MEPEHHs;  CcoOUpaTh
OKCIIEPUMEHTAJILHYI0  YCTAHOBKY ¥ BBIMOJHSATH  W3MEPEHUsS,  CIEIys
MPENJI0KEHHON UHCTPYKIIMH;, BBIYUCIISATh 3HAUCHUE BETUYMHBI U aHAJIM3UPOBATH
HOJTyYEHHBIE PE3YJIbTaThl C YUETOM 33JaHHOM MOTPELTHOCTH U3MEPEHUI;

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

paznuyaTh OCHOBHBIE TIPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIETeH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIAOE TENO, TOYEUHBIM HCTOYHHMK CBETA,
Jy4, TOHKas JIMH3a, MJIaHETapHas MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOT'O
a1pa;

XapaKTepHU30BaTh  TMPUHIMIBI  JCHCTBUS  M3YyYCHHBIX  MPHUOOPOB
Y TEXHUYECKUX YCTPOWCTB C OMOPON HA WX OMUCaHUs (B TOM YHCIIE: CTUIOMETD,
JaTYMKU TOJIOKEHUS, PACCTOSHUS W YCKOPEHHUs, pakeTa, 3XOJO0T, OYKH,
nepuckon, Qoroannapar, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKOI, JA03UMETD,
Kamepa BuiibcoHa), WMCIONB3ys 3HAHUS O CBOWCTBaX (DU3MYECKUX SIBICHUA WU
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIH30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHUX TMPOIECCOB MPH
pelIeHU y4eOHO-NPAaKTUUYECKUX 3a7a4; ONTUYECKUE CXEMbI JJiA MOCTPOCHHUS
U300paKEHUI B IJIOCKOM 3epKajie U cCOOMparoieil JIMH3E;
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OPUBOAUTH  NPUMEPBI/HAXOAUTh  HMHPOpPMALUIO O npumepax
PAKTUYECKOTO HCIONb30BaHUA (U3MUECKUX 3HAHUW B TMOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTH IpU 00pallleHuy ¢ TpUOOpaMu U TEXHHUECKUMU
YCTPOWCTBAMH, COXPAHEHHUS 3J0POBBS W COOJIOACHHS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOUIEH CPEJIE;

OCYIIECTBJIATh TOWCK WHGOpMAuK (PU3NUECKOTO COACPKAHUS B CETHU
WNuTtepHeT, caMoCcTOsATEIbHO (POPMYIHUPYsST MOUCKOBBIM 3alpoc, HaXOAUTh ITYTH
onpeeneHus JOCTOBEPHOCTHU MOTYYEHHON HH(POPMAIIUY Ha OCHOBE UMEIOIIUXCS
3HAHUH U JTOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPHU BHIMIOJIHEHUN YUYEOHBIX 3a/IaHU HAYyYHO-TIOMYJISIPHYIO
TUTEPATypy GU3UIECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI CETH
WNuTepHeT; BiageTh NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOINECHHS HA OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJECPIKAHMUS, ITYyOTMYHO
IPECTaBIATh PE3YIbTAThl MPOCKTHOM WJIM HCCIIEOBATEIBCKON NESITEIbHOCTH;
Opyd OSTOM TPAaMOTHO HCHOJB30BaTh HW3YYEHHBIN TOHATUWHBINA  ammapar
u3y4aemMoro paszena (U3MKA U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTalluen
C Y4ETOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.

10 kace

[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaKaTh
c(hOpMHUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHHUIA:

MPOBOJUTh  HCCIEOBAaHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HavyallbHOW CKOPOCTH; Tepuoja KoJeOaHHit
MaTEMaTUYeCKOr0 MAasTHHUKAa OT JJWHBI HUTH, YyIJIa OTPaXKEHHS CBETa OT YIJia
najIeHus], yriia IPeJIOMJICHUS OT yIJa MaJieHus CBETOBOTO JIy4a): CAMOCTOSITEIIbHO
coOupaTh YCTaHOBKY, (DHKCHPOBATh pPe3yJdbTaThl IOJYYEHHON 3aBHUCHUMOCTHU
¢bu3nYecKuX BEJIWYMH B BHUAE TaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO
pe3ynbTataM HCClIenoBaHusA (IIPU HAIWMYWA BO3MOXKHOCTH WJIM TPOBOJIWTH
BUPTYyaJIbHbBIE J1A00pATOPHBIE PAOOTHI);

MPOBOJUTH KOCBEHHBIC M3MEpPEHUS (U3NUECKUX BEIMYMH  (CpemaHss
CKOPOCTh W YCKOPEHHE Tela TP PaBHOYCKOPEHHOM JBMKEHUH, YCKOPCHHE
CBOOOJHOTO TMAJIEHUs, JKECTKOCTh NMPYXUHBI, KOA(D(DHUIIMEHT TPEHHS CKOJBXKCHUS,
MEXaHMUYeCKas paboTa ®  MOINHOCTh, dYacToTa M TIEPHOJ  KoJICOaHMMA
MaTeMaTUYeCKOr0 W  MPYKUHHOTO  MAasSTHHKOB, (OKYCHOE€  PaCCTOSIHHE
coOuparolei JTUH3bI, PaANOAKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUS;, COOUPaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY, CJIEIYS MPEIJIOKEHHON HHCTPYKIIMH; BEIYUCIIATD
3HAUCHHWE BEJIMYMHBI M AHAJU3UPOBATH TOJYYEHHBIE pPE3yIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEpEHUH (MPU HAIMYUU BO3MOXKHOCTH WJIM TTPOBOJIUTH
BUPTYyaJIbHbIE JTA00pATOpPHBIE PAOOTHI);

cobOoaTh MpaBwia 0€30MacHOro TpyAa IMpu padboTe ¢ JabopaTOpHBIM
oOopynoBaHueM (IIpy HAJIUYUU BO3MOXKHOCTH WM TPOBOAUTH BUPTYaJbHBIC
JabopaTopHbIe padOThI);
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paziuyaTh OCHOBHBIE TMPU3HAKKA U3YYEHHBIX (PU3UYECKHX MOJEIEH:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TEJO, IUIAaHETapHash MOJEib aToma,
HYKJIOHHAs MOJIeJIb aTOMHOTO SIAPA;

XapakTepu30BaTh MPUHIMUINBI  JIEUCTBUA  HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIIE CIHIOMETD,
JATYUKH TTOJIOKEHHSI, PACCTOSIHUA U YCKOPEHUS, PAKETHI, HX0JIOT, OUYKH, ITEPUCKOT,
doToamnmapat, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOI, JO3UMETpP, KaMepa BuibcoHa),
UCIIOJIb3Ysl 3HAHUA O CBOWCTBaX (PU3MYECKUX SBJICHUH UM HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB TIPH
pelieHnd y4eOHO-MPAKTUYECKUX 3a/lady; ONTUYECKUE CXEMbI [JIsi TOCTPOCHMS
M300paKEHUI B TJIOCKOM 3€pKajie U COOMparoiieu JINH3E;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOJIH30BAHUS (PU3NUECKUX 3HAHUH B
MOBCEHEBHON JKM3HU JUIsl oOecredeHus O€30MacHOCTH TMpU  OOpalleHHH C
npubopaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXpaHEHUS 370pOBbI WU
COOJIIO/IEHUS HOPM KOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYUIIECTBJIATh MOUCK HHPOpMaMK (U3UYECKOTO COJACPNKAHUS B CETH
HNHTepHET, caMOCTOSTENIbHO (POPMYJIHMPYST TOUCKOBBIA 3alpoC; HAXOAUTh MYTH
OTIPEJICIICHHS] JOCTOBEPHOCTH TMOJYYEeHHOW MH(OPMAIIMU Ha OCHOBE MMEIOIIUXCS
3HaHUM U3 Kypca GU3UKUA U JTOTOJTHUTEIBHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh TMPU BBIMOJHEHUM YYE€OHBIX 3aJlaHUN HAayYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOUYHBIC MAaTEpHAIbl, PECYPChl CETH
NuTtepHer, BiageTh NOpveMaMU KOHCIEKTUPOBAHUSI TEKCTa, MNpeoOpa3oBaHUs
nH(popMaIKU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/laBaTh COOCTBEHHBbIE MHCHMEHHBIC W YCTHBIE COOOIIECHMs, 00001Iast
UH(OPMAITUIO U3 HECKOJIbKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIN
MOHSATUUHBIN anmapar Kypca (GU3uKH, COIPOBOXKIATh BBICTYIUICHUE MTPE3CHTALIUEH
COOCTBEHHOT'0 COOOIIEHNS, yYUThIBAasE OCOOCHHOCTH ayJIMTOPUU CBEPCTHUKOB;

IIPU BBITIOJTHEHUH UCCIEAOBAaHUN (PU3NYECKUX MPOIECCOB CAMOCTOSATEIHHO
IJIAHUPOBATh COBMECTHYIO NESITEIBHOCTh B TPYyNIE, CIEAUTh 32 BBIIIOJIHEHHUEM
IjiaHa JACHCTBHM M KOPPEKTHUPOBATh €ro, aJCKBAaTHO OIICHUBATH COOCTBEHHBIM
BKJIaJ B  JEATENbHOCTb  TPYyHIbl;  BBICTpauBaTh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (68 1)
TemaTuueckuii 6,10k, | OCHOBHOE co/lepxkaHue OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4Yaluxcs (Ha ypoBHe Y4eOHbIX L[el‘/iCTBl/Iﬁ)l
TeMa
Pa3nen 1. ®u3uka u eé posib B NO3HAHHH OKpY:Kaomero mupa (6 1)
dusuka — Hayka 0 [DPu3uka — Hayka o |BeisaBieHuHe paznuuuil Mexay GU3NYECKUMU U XUMHUYECKUMHU npeBpateHusMu (MC —
npupoae HpUpOJE. SIBrieHus (XUMMUA).
(2 9) npupoasl. Ousndeckne [Pacno3HaBanue U KiraccuPuKanus GU3NUCCKUX SBIICHUN: MCXaHUYECKHUX, TEIUIOBBIX,
SIBJICHUS: PJIEKTPUYECKHUX, MArHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, HaGmronenure n onvcanne GU3NYSCKUX SIBICHUMN
TEIJIOBBIE,
DIJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3BYyKOBBIE
Ddusnyeckune dusnueckue OrnpezneneHue LEHbl JeJICHUs LIKalbl U3MEpUTEIbHOro npubdopa. Msmepenue JTMHEHHBIX
BeJTHYUHBI BEJIMYUHBL. VI3MepeHne [pasMepoB Tel U MPOMEKYTKOB BPEMEHM C YYETOM IOTPEIIHOCTEM.
(2 9) dbumzudeckux BenuuuH. M3mepeHne o0bEMaA KUAKOCTU U TBEPIOTO Tema.
dusznueckue npudopsl. M3mepenne TtemnepaTypbl HOpU TOMOIIM JKMJKOCTHOTO TEpMOMETpa M JaTydKa
[Torpemnocts TEMIIEpaTyphl.
N3MEPECHUN. BreimonHeHue TBOpYECKUX 3aJlaHUM 10 MOHCKY CIOCOOOB HW3MEpPEHHUsT HEKOTOPBIX
MexxnyHapoaHas (bu3muecKkux XapakKTepUCTHK, HAIpPUMEP pa3MEPOB MaIbIX OOBEKTOB (BOJIOC, TPOBOJIOKA),
cucTeMa eIUHHUIL yIa’d€HHBIX OOBEKTOB, OOJBIIUX pPACCTOSIHUM, MaJIbIX MPOMEXKYTKOB BpPEMEHHU.
OO6cyxaeHue npeajaraeéMpix Clioco00B

! [Ipu pazpaboTke paboueil mporpamMMbl B TEMAaTHYECKOM TUIAHUPOBAHHUHU JIOJKHBI OBITH YUTEHBI BO3MOKHOCTH MCIIOJBb30BAHUS DJICKTPOHHBIX
(mnpoBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIONIUXCS YYEOHO-METOIUYECKUMH MaTepuajamMu (MyJIbTUMEIUUHBIE MPOTPAMMBI, SJICKTPOHHBIE
Y4EOHUKHU U 3aJJaYHUKHU, DJIEKTPOHHBIE OMOINOTEeKH, BUPTYaJIbHBIE Ja00pPaTOPUH, UTPOBBIE MIPOTPAMMBI, KOJUIEKIIUU ITU(PPOBBIX 00pa30BaTEIbLHBIX
pecypcoB), peanusyromux ruaakTuaeckue Bo3MokHoctu MKT, conepxanmne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIIHLCTBY 00 0Opa3oBaHUH.
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EcrecTBeHHO-
Hay4YHbII MeTOo.
MO3HAHUSA

(24)

Kax ¢usuka u npyrue
€CTECTBEHHBIE  HAyKH
U3y4aroT IpUpoOAY.
EcrecTBeHHO-HAay4YHBIN
METO/ IO3HAaHMUS:
HaOIIOIEHHUE,
[MOCTAHOB- Ka HAay4HOTI'O
BOIIPOCA, BBIJABI)KCHHUE
runoTe3, SKCHEPUMEHT
[0 TIPOBEpPKE THUIIOTE3,
00BbsiCHeHUE
HaO0JIF0JaeMOT0O
SIBJICHUSL. Onucanue
(uzmueckux sBICHUNA C
[MOMOIBIO MOJeJIel

BriaBukeHHe TUIIOTE3, OO BSICHSIONIMX MPOCTHIC SIBJICHUS, HATPUMED:

— [I0YEMY OCTaHABJIMBAETCS JIBUXKYLIEECS MO NOPU3OHTAIBHON HOBEPXHOCTH TEJIO;

— MOYEeMYy B KapKyI0 MOTOY B CBETJION OJI€XK /1€ MPOXJIaJHEH, YeM B TEMHOM.
[Ipenmoxkenne crioco00B MPOBEPKH THITOTES.
[IpoBeneHnue ucciaeqoBaHus MO MPOBEPKE KAKOW-IMOO THUIOTE3bl, HAIPUMED: 1aIbHOCTh
MoJIETa MapuKa, MyIeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.
[locTpoenue mpoctednx mozaenei ¢husnuecKux sIBICHUMN (B BUIE PUCYHKOB WUIIH CXEM),
HapuMep NaJeHUe IpeaMeTa; IPSIMOIMHENHOE paclpoOCTpaHEHUE CBETa

Paszngen 2. I1

CPBOHAYAJIBHBIC CBCACHHUA 0 CTPOCHUM BELIECCTBA (5 ‘l)

Ctpoenue
BelecTBa

(1w

ATOMEI U MOJICKYJIBbI, I/IXHa6JHOI[CHI/Ie 1 UHTCPIIPECTANA OIIBITOB, CBUACTCIIBCTBYIOIINUX 00 ATOMHO-MOJICKYJIIPHOM
pas3- MCPBEI. OHLITLI,CTpOCHI/II/I BCIICCTBA: OIIBITBHI C PACTBOPCHUCM PA3JIMYHBIX BCIICCTB B BOAC.

JOKa3bIBAOIINEC

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

JIUCKPETHOE CTPOEHUEATOMHOM CUJI0BOM MHKpockone (ACM).Onpenenenre pa3MepoB MajlbIX TeJ

BCIIICCTBa

JIBuKeHnE

M B3auMMoJelicTBHE
JyacTHIl BellleCTBa
(29)

JIBr>keHHe 4aCTHIL
BEIIICCTBRA. CBs3b
CKOPOCTH OBUKEHUST
JACTHII C
TEMITEPATYPOIL.
bpoyHOBCKOE IBUKEHUE.
Jnddyzus.
BzauMoielicTBHUE 4acCTHUll
BEIIIECTBA: TPUTSHKECHUE
M OTTAJIKUBaHHUE

HaOmntonenne u 00bsicHeHHME OpPOYHOBCKOI'O JIBMXKEHUS U sIBIICHUS TUPDy3HUH.

[IpoBeneHre 1 OOBSICHEHHE OMBITOB IO HAOJIOICHUIO TEIIJIOBOTO PACIIIMPEHUS Ta30B.
[IpoBeneHne U OOBSICHEHHE ONBITOB MO OOHAPYKEHUIO CHJI MOJIEKYJISIPHOTO MPUTSKEHUS U
OTTAJIKUBAHUS
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ArperaTHbie
COCTOSIHUSI

BeIeCTBA
(29)

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

COCTOSIHUU

Onucanue (¢ UCHOJIB30BAHUEM IMPOCTHIX MOJIENIeil) OCHOBHBIX Pa3JIUuMil B CTPOCHHUH Ta30B,
PKUJKOCTEN U TBEPABIX TEJL.

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

OOBbsicHeHne coxpaHeHUs: (OPMbI TBEPABIX TEJl U TEKYYECTH KUJIKOCTH.

[IpoBeneHNE OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSSHUM BOJBI YACTHIIBI
HaXOJATCSl B CPEIHEM Jajibllie JIPYT OT Jpyra(IIOTHOCTh MEHBIIIE), YEM B JKUIKOM.

Y CTaHOBIICHUE B3aMMOCBSI3U MEXKy OCOOCHHOCTSMHU arperaTHBIX COCTOSSHUN BOABI U
CyILIECTBOBaHUEM BOJHBIX opraHn3mMoB(MC — Owuosorusi, reorpadusi)

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

MexaHn4yeckKoe
NBHIKEHHE
(34)

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

ccnenoBanue paBHOMEPHOTO JBMXKCHHS U ONPEACICHUE €TOINPU3HAKOB.

HaOnroneHne HepaBHOMEPHOrO JIBM)KEHMS U OIpEEsICHUE €ro OTJIMYUN OT paBHOMEPHOTO
J(BUYKCHUS.

Perrenue 3a1a4 Ha ONpeAeaeHUE IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOI'O IBUKECHUS.
AHanu3 rpa@KOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU

WNuepuus, macca,
NJIOTHOCTD
(449)

SBneHue WUHEPLUU.
3aKkoH WHEPLIUH.
BzanmMmozeiicTBue  Ten
KakK NpUYrHa
N3MEHEHHUSI CKOPOCTH
IBYMOKCHUS TCII.
Macca KakK
HUHEPTHOCTHU

[ImoTHOCTH,  BemIecTBA.
CBsA3b  INIOTHOCTH  C

Mepa
Tena.

OOBbsicHeHHE U MPOTHO3UPOBAHUE SIBICHUN, 0OO0YCIOBJICHHBIX UHEpLMEH, HapUMep: 4To
MPONCXOJUT MPU TOPMOKEHUU WJIM PE3KOM MaHEBpPE aBTOMOOMJIS, IOYEMY HEBO3MOKHO
MTIHOBEHHOIIPEKPATUTh ABMUKEHUE Ha BEJIOCUIIEIE UJIM CAMOKATe U T. 1.

[IpoBeieHrE U aHAIU3 OMNBITOB, JAEMOHCTPUPYIOIIMX U3MEHEHHE CKOPOCTH JIBUKECHHUS Tela
B pe3yJbTaTe JIEHCTBUS Ha HETO IPYTUX TEJ.

Penienue 3aay Ha onpeAeeHUe Macchl Tena, ero o0Ob€Ma U IUIOTHOCTH.

[IpoBeneHre U aHaIU3 OIBITOB, AJEMOHCTPUPYIOIIUX 3aBUCUMOCTb H3MEHEHUsS CKOPOCTH
Tejla OT €ro Macchl INpPU B3aUMOAEUCTBUU Ten. M3mepenume macchl Tena pa3IMYHBIMHU
criocobamu. OnpeiesieHne IWIOTHOCTH Tejla B pe3ysIbTaTe U3MEPEHHs €ro Macchl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHUALE  00BEMa

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

B3aHMMOIEHCTBUS  TeEl.
Cuna  ynpyroctu u
3akoH ['yka. I3mepenue
CHJIbI C MOMOIIBIO
nuHaMomeTpa. SBieHue
TSTOTEHUS u cuia
TsokecT. Criia TSHKECTH
Ha JpYrux IUIaHeTax.

Bec Tena.
HeBecoMoCTb.
CroxeHue cuI,
HaIpaBJICHHBIX o
OIHOMU MPSIMOM.
PaBHOzelicTBYOIIIAS
cuin. Cuna  TpeHHS.

TpeHue ckoyibxeHUsT U
TpeHue 1okos. Tpenue B
MPUPOJIE U TEXHUKE

Onucanue peanbHbIX CUTyallMi B3aUMOJCHUCTBUS TEJ C IOMOIIBIO MOJEINEil, B KOTOPBIX
BBOJMTCS MOHATHE M H300paxkeHuWe cwibl. M3ydenwe cuibl yrnpyroctu. HccienoBanue
3aBUCUMOCTH CUJIBI YIIPYTOCTH OT yJIMHEHHS] PE3NHOBOTO IIHYpPA WU HPY>KUHBI

(c mocTpoenuem rpaduka).

AHaJIN3 NMPaKTUYECKUX CHUTYaIMi, B KOTOPBIX MPOSBISETCS ACUCTBHUE CHIIBI YIIPYTOCTH
(ynpyrocTts Msi4a, KpOCCOBOK, BETOK JIepeBa U JIp.).

AHaJIN3 CUTyaluHWid, CBSI3aHHBIX C SIBJIEHHUEM TATOTeHUs. OOBSICHEHHE OpOUTAIBHOTO
JBU)KEHUS IUIAHET C HUCIIOJb30BAHUEM SBJICHUSI TATOTeHUs W 3akoHa uHepuuu (MC —
actpoHoMusi). M3mepeHue Beca Tejla C NOMOLIbIO JUHaAMoMeTpa. OOOCHOBaHHE 3TOrO
cnocoba u3mMepeHus.

AHaIIM3 U1 MOJCIUPOBAHUE SIBJICHUS HEBECOMOCTH. DKCHEPHUMEHTAIBHOE IIOJIydeHUE
MpaBWJIa CIIOKEHUSI CHJI, HAIPABICHHBIX BJOJIb OJHOW mpsmoi. OmpenesieHHe BEITUYHHBI
PaBHOJAEHUCTBYIOLLIEH CHII.

M3ydeHne CHIIbI TPEHUST CKOJBKEHUS U CUITBI TPEHUS TTOKOSI.

MccnenoBanre 3aBUCUMOCTM CHUJIBI TPEHHMsT OT Beca Tejla U CBOICTB
MOBEPXHOCTEM.

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

Pemrenne 3ama4 ¢ MCIonb30BaHUEM (OPMYJT U pacd€Ta CHIIBI TSIKECTH, CHIIBI YIIPYTOCTH,
CHITBI TPEHHUS

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

JlaByieHue. JlaBneHue. CriocoObl [AHanmu3 U OOBSICHEHHE OIBITOB M IMPAKTUYSCKUX CHUTYAIlMH, B KOTOPBIX MHPOSIBIISICTCS
Ilepenaya YMEHBILICHUS U |CHUJIa JaBJICHUS.
naBJIeHUs yBeNIM4eHHs1 JaBiieHus. |(OOOCHOBaHME CIOCOOOB YMEHBILICHHMSI U yBEIWYCHUs AaBJieHUA. V3yueHune 3aBUCUMOCTH
TBEpPABIMU  Tejamu, |/laBiieHue rasa. |gaBJeHHUs rasa or oobéma M Temrneparypsl. M3ydeHne ocoOEHHOCTEH mepemaun AaBICHUS
KUIKOCTAMM U (3aBUCHMOCTb JaBJEHUs [TBEPIBIMH TeJlaMHU, O>KUAKOCTIMH U razamu. OOOCHOBaHHME pPE3YyJIbTaTOB OIBITOB
rasamu raza or o0béMa U |0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM, KUJIKOM
(3 u) temriepatypsl. [lepenayda |1 ra3000pa3HOM COCTOSIHUSIX.
JTaBJICHUS TBEPJBIMU |IDKCIIEPUMEHTAIIbHOE JoKa3aTelbcTBO 3akoHa Ilackans. Pemenuwe 3amay Ha pacuér
TeJIaMU, XUJKOCTSIMHU W |[1aBJIEHUsS TBEPAOIO Teja
razamu. 3akoH Ilackains.
[IueBmaTHueckue
MallluHbI
/laB1eHue 3aBCUMOCTh VccrnenoBanne 3aBUCUMOCTH JIABJICHHUS JKUJKOCTH OT TIIYOMHBI HOTPY>KEHUSI U TUIOTHOCTH
YKHIKOCTH TaBJIEHUS KUJIKOCTH JKAIKOCTH.
(54) oT Ty OUHBI Habmronenne u 00OBbICHEHHE THIPOCTATHUCCKOTO MMapaJoKcaHa OCHOBE 3akoHa [lackais.
[OrPY>KEHUS.
['mapocraTuuyeckuii
rmapajgokc.
CooOmaromuecs 3yuyeHune cooOmarommxcs cocya0B.
COCYIBbI. Penrenue 3a1au Ha pacy€r AaBieHUs KUAKOCTH. OOBsSCHEHHWE MNpPUHIUNA JASUCTBUS
['napaBnuyeckue rUpaBINYECKOro Ipecca.
MEXAHU3MBI AHaM3 U OOBSICHEHUE MPAKTUUYECKUX CUTyallud, JEMOHCTPUPYIOIINX NPOSIBICHUE AaBICHUS
PKUJIKOCTH M 3akoHa [lackans, Hampumep IpolEecCOB B OpraHM3Me IpU TITyOOKOBOJIHOM
HbIpsiHiN (MC — Guomorus)
ATMOC(epHOe ATMochepa 3eMiM U |[DKCHepUMEHTaJbHOE OOHapyXeHHe aTMOC(EpHOro MJaBieHUs. AHAIU3 U OOBSICHEHUE
naBjieHUe aTMocdepHoe OINBITOB Y MPAKTUUYECKUX CUTyALlUH, CBSI3aHHBIX C IEUCTBUEM aTMOC(EPHOT0 JaBICHUS.
(64) TaBJICHUE. [Ipuuunel |(OObICHEHUE CyLIECTBOBaHUs arMocdepbl Ha 3emile M HEKOTOPBIX IJIaHeTax WU e€
CyLIECTBOBaHUSA OTCYTCTBUS Ha Apyrux rianetax u Jlyne(MC — reorpadus, acTpoHOMHUS).
BO3AYIIHOM 000104uku |[OO0BsICHEHHE W3MEHEHUS IJIOTHOCTH aTMOc(depsl C BBICOTONHM 3aBUCHUMOCTH aTMOC(EPHOT0
3emiu. OmnbIT |1aBIE€HUS OT BBICOTHI.
Toppuueuiu. Pemiennie 3amau Ha  pacuér aTtMocdepHoro  naBieHus. M3yueHue  ycTpoiicTBa
3mepenune OapomeTpa-aHepouaa
aTMOC(hEpHOTO
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TaBJICHU.

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

[TpuGops! 1151 U3MEpPEHUS
ATMOC(EPHOTO JaBICHUS

JlelicTBHEe KHAKOCTH

JlelicTBHE JKHMJIKOCTU H

aKCHepI/IMeHTaJ'IBHOC 06Hapy>KeHHe HeﬁCTBHH KHUJIKOCTH M TIa3a Ha HOFI)Y)KéHHOC B HHX

(5 1)

pbIyar, 0JI0K, HaKJIOHHAs
MJIOCKOCTb. [TpaBuio

171 rasa Ha [fa3a Ha IOIPY>KEHHOE B [TEJIO.
MOrpy:KEHHOEe B HHUX HUX Teno. |OnpeneneHrue BBITAIKUBAKOLIEH CUIIbL, ICUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.
TEJ10 BeiTankuBaromas [IpoBeneHue " o0cyxaeHue OIIBITOB, JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb
(7 9) (apxumenoBa)cusa. BBITAJIKMBAIOIICH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00bEMa NOTPY>KEHHOU B
3akoH Apxumena. pKUAKOCTb YaCTH T€JIa M OT INIOTHOCTH KUJIKOCTH.
[1naBanue ten. |MccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHOM B KUJIKOCTh YaCTH
Bo3nyxomniaBanue Tea.
Pemenue 3agay Ha NpUMEHEHUE 3aKOHA ApXUMeE/Ia U YCIIOBUS IUIaBAHUS TEJI.
KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAaHME JIOAKM U  OmIpelelieHue €€
rpy30004bEMHOCTH
Pa3nen 5. Padora u MomHocTh. DHeprus (12 4)
Pagora u MmomHOCcT, |[MexaHuyeckass paboTaIDKCIEpUMEHTAIbHOE OIpEae/ICeHNe MEXaHMYEeCKON paboThl CHJIBI TSXKECTU NP NaJEeHUU
(39) MomHoCTh T€Jla W CWJIBI TPEHUsI IPU PABHOMEPHOM MNEPEMENIEHUM Tejla I10 TOPU30HTAIBHOU
[IOBEPXHOCTH.
Pacuét MOIIHOCTH, pa3BMBaeMOl MpU MOABEME IO JEeCTHUIE. PemeHne 3amady Ha pacyer
MEXaHUYECKON pabOThl M MOITHOCTH
[Ipoctbie Mmexanu3mbl ([IpocThie  MexaHU3MbI: (OnpeaeeHNe BBIMTPHINIA B CUJIE MPOCTHIX MEXAaHU3MOB HaIMpUMEpe phbluara, MoJBUKHOIO

1 HCIIOIBU>KHOTI'O 6HOKOB,H&KJ’IOHHOI>1 IIITOCKOCTH.

HccnenoBanue ycioBusi paBHOBecHs pbluara. (OOHapy’>KEeHHE CBOMCTB IIPOCTBIX

paBHOBECHUS pbluara. [MeXaHU3MOB B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCIIOCOOIEHUSX, UCTIOIB3yEMBIX B OBITY
[Ipumenenune mpaBuia M TEXHUKE, a TaKXKe B XKUBbIX opraHuzMax (MC — O6uonorus). DKCiepuMeHTaJIbHOE
paBHOBECHUs] phlYara K |[JOKa3aTeJIbCTBO PABEHCTBA paObOT MPHU NPUMEHEHUHU MPOCTHIX MEXaHU3MOB.

OJIOKY. «3omoroe |Onpenenenune KI1/ HakKJIOHHON MJIOCKOCTH.

IIPaBUIIO» MexaHMKU. [Pemenne 3a1a4 Ha TpUMEHEHNE NIpaBuila paBHOBecHs ppryara nHa pacuér KII/

KIIJQ IPOCTBIX

MexaHu3MoB. lIpocteie
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MEXaHU3Mbl B OBITY H
TexHuke. Prluaru B teie
yeJI0BEKA

Mexanuueckas
HHeprus (4 1)

KuneTnueckas u
NOTCHIINAIbHAS

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

M3MCHCHUA OHCPIrunu B
MCXaHHKC

DKCIIEpUMEHTAJIbHOE ONPEACICHUE U3MEHEHHUSI KMHETUYECKON U MOTEHIMAIIbHOW SHEPTUU
TeJla IPU €ro CKaThIBAHUM MO HAKIIOHHOMW TUIOCKOCTH.

DOpMyJIMPOBAHNE HAa OCHOBE MCCJIEOBAHUS 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTUMU.
OOcyXIeHUE TPaHUIl TPUMEHUMOCTH 3aKOHA COXPAHCHUS YHEPTUH.

Penrenue 3a1a4 ¢ HCNIOIB30BAHUEM 3aKOHA COXPAHEHUSI SHEPTUU

Pe3epBHoe Bpems (3 u)

38




8 kaacc (68 u)

TemaTHUyeCcKHii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIUXcs (Ha ypOBHe Y4eOHbIX AelCTBHI)

(7 1)

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

[MOJIOXKEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPHHU.
Monenu TBEPAOTO,|
PKUJIKOTO U Ta3000pa3HOTo
COCTOSIHUI BEIIECTBA.
Kpucrannunueckue u
amop(dHbIe TBEPABIE TEMA.
OOBsICHEHHE  CBOMCTB
ra3oB, JKHUJKOCTEHM WU
TBEPABIX TE€J HAa OCHOBE
[MOJIOKEHU U

MOJIEKYJISIPHO-
KUHETUYECKON TEOpPHHU.
CMaunBaHue u

KalWJUISIPHBIE SIBICHUS.
TemioBoe pacmMpeHue M
c)KaTHe

TeMbI
Paznen 6. TemoBble siBjenus (28 1)

CTpoeHue OCHOBHBIC TIOJIOKEHHsT  |HaOIroieHue W MHTEpIIpEeTallns OIBITOB, CBHJICTEIIBCTBYIOIMNX 00 aTOMHO-MOJIEKYJISIPHOM

U CBOICTBA MOJICKYJISIPHO- CTPOSHHH BEIECTBA: OMBITHI C PACTBOPSHUEM PA3JINYHBIX BEIIECTB B BOJIE.

BellecTBA KUHETUYECKOU teopunPernenne 3a1a4 10 OICHUBAHHUIO KOJWYECTBA aTOMOB WIIM MOJICKYJI B €IUHHIE 00BEMa

BEILICCTBA.
AHaIIM3 TEKCcTa JPEBHUX aTOMHUCTOB (Hampumep, ¢GparmeHta nosmel Jlykpemus «O
[IPUPOJIC BEIICH») C U3IIOKEHUEM OOOCHOBAaHMU aTOMHOW THITOTE3bI (CMBICIOBOE UYTEHUE).
OneHka yOeIUTeIbHOCTH 3TUX 0OOCHOBaHUH.

OO0BbsicHeHHe OPOYHOBCKOTO JBMKEHHS, SIBICHUS AUPPy3Un 1 pa3Indnii MKy HUIMH Ha
OCHOBE I0JIOKEHUM MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHUSI BEIIECTBA.
OOBbsiCHEHHE OCHOBHBIX PA3JIMYUA B CTPOCHUHU Ta30B, XUIAKOCTEH M TBEPABIX TEd C
MCI0JIb30BAHUEM I10JI0KEHUIN MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHHS BEIIECTBA.
[IpoBeieHrE€ OMBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAapEH-HOM COJIM WIIM caxapa.
[IpoBeeHre U OOBSICHEHHWE OIBITOB, JEMOHCTPUPYIOUIMX KANWUIAPHbIE SIBICHUS U
SIBJICHUE CMauylBaHU.

OOBsicCHEHHE POIY KaIUWJUIAPHBIX SBJICHUHN JIJIsI TOCTYIUICHUS BOJIbI B OPTaHU3M PAacTeHUMN
(MC — 6uomnorus).

HaGmronenune, mnpoBeaeHHE U OOBICHECHUE
pacIlIMpeHus ra3oB, )KUAKOCTEN U TBEPABIX TEII.
OOpsacHeHne coxpaHeHUsT OoOb€Ma TBEPHABIX TEJ, TEKYYECTH >XUIAKOCTH (B TOM YHCIE,
PAa3HULIBI B TEKYUYECTH ISl pa3HBIX>KUIKOCTEH), TaBJICHUs ra3a.

[IpoBeieHHEe ONBITOB, AEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh JAaBJICHUS BO3yXa OT €ro o0béMa
11 HAarpEBaHUSl WJIM OXJIAXKJEHHUS, U UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
y4eHHs. AHAJIN3 NPAaKTUYECKUX CHUTYaIUi, CBA3AaHHBIX CO CBOMCTBAMU ra3oB, >KMIKOCTEH
U TBEPABIX TEI

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

Temneparypa. CBs3b
TEeMIIEpaTypPhl co
CKOPOCTBIO TEIUIOBOT'O
JIBYMOKCHUS YaCTHII,
BayTtpenHsist  sHeprusl.
CnocoOnl M3MCHEHUS
BHYTPCHHEH SHEPTHUM:
Teruionepeiaua "
COBEpIIICHHE paboTHI.
Buner  Tenmonepenauu:
TEIJIONPOBOTHOCTD,
KOHBEKIIUS, U3JTyUCHUE.
KonudgecTBO

TCIJIOTHI. Y IeIIbHAs
TEIMIIOEMKOCTD
BCII[CCTBA.

TemiooOMeH Hu
TEIJI0OBOC

paBHOBECHE.

YpaBHEHHE

TSIJIOBOI'O OajiaHca.

I 1aBneHNE 171
OTBEpJIEBaHUE
KPUCTAIUTAYSCKUX
BCILICCTB. Y nenpHas
TEeIioTa IJIABJICHUS.
[lapooOpa3oBaHue

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

aTMoc(hepHOro

O0oCHOBaHNE IPABWII U3MEPEHUS TEMITEpPaTyphl.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U IIKaJl TeMIepaTyphl.

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

HaGmionenne #  OOBSICHEHHE OIBITOB, OOCYXKJIEHHE TMPAKTHYECKUX CHUTYaIui,
TIEMOHCTPUPYIOIIUX Pa3IMYHbIE BHJIBI TEIUIONIEPEAAauN: TEIUIONPOBOIHOCTh, KOHBEKIIHUIO,
M3JIydeHUE.

M ccrenoBanue siBICHUS TETUIOOOMEHA MTPU CMEIIMBAHUN XOJIOAHOM U TOpsiueii BOJBI.
HaOnrofeHre ycTaHOBICHHS TETUIOBOTO PABHOBECHUS MEXKTY TOPSYEH M XOJIOTHON BOJOM.
Onpenenenue (M3MEpPEHNE) KOJIUUECTBA TEIUIOTHI, IOJIyYEHHOT'O BOJOM IIPU TEINIOOOMEHE C
HarpeThIM METAJUTMYECKUM LHUIUHAPOM.

Ornpenenenue (M3MEpeHUE) yIeIbHON TEIUIOEMKOCTH BeliecTBa. Pemenue 3aaa4d, cBA3aHHbBIX
C BBIYHMCIICHUEM KOJUYECTBA TEIUIOTHI U TEIIOEMKOCTH IPHU TETUIOOOMEHE.

AHaIIN3 CHTyalMid TPaKTHYECKOTO MCHOJIb30BAaHUS TEIUIOBBIX CBOWCTB BEIIECTB U
MaTepHaJIoOB, HarpuMep B LeJISIX SHEProcOepeKCHUS: TETUUIOU30JIS NS,
PHEprocOeperaronme Kpoliy, TEPMOAKKyMYJISITOPHL U T. 1.

HaGnronenuve siBJeHMI HCIapeHust U KOHIeHcauuu. VceinenoBanue npoiecca ncnapeHus
pa3sIHYHBIX XUIAKOCTeH. OOBsICHEHUE SIBIICHUIH HMCIIApEHUsT M KOHJICHCAIIMU Ha OCHOBE
AQTOMHO-MOJIEKYJIIPHOT'O YUEHHUSI.

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

Onpenenenue (U3MEpeHUE) OTHOCHUTEIBLHOW BIaXXHOCTU Bo3nyxa. HaOmronmenuwe mponecca
[JIABJICHUS] KPUCTAJUIMUECKOTO BEIIECTBA, HAIIPUMED JIbJa.

CpaBHEHHE TIPOIIECCOB IUIABJIICHHUS KPUCTAJUIMYECKUX T W pa3MsArdeHus TIpH
HarpeBaHUU aMOP(MHBIX TeJl.

Omnpenenenve (M3MEpPEeHUE) YICIBHOM TEIUIOTHI TUIaBJeHUS Jbla. OOBSICHEHUE SIBICHUI
[JIABJICHUSI M KPUCTAJUTU3AIIMN Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUSHHS.

Permrenne 3a/1a4, CBSI3aHHBIX C BBIYHUCICHHUEM KOJIWYECTBA TEIUIO- ThI B IIpoIleccax
TeIJIoNepeIauu MpH IJIABJICHUH U KPUCTAJUIN3AMH, UCHIAPEHUH U KOHJIEHCAIlUH.
AHaJIN3 CUTyalUi MPaKTUYECKOr0 IPUMEHEHUS SIBJICHUN TUIaBJICHUS U KpUCTAJIU3AI1H,
HaIIpUMep, IMOJTy9YeHHE CBEPXUHUCTHIX MaTePHAJIOB, COJIEBas TPEJIKa U JIp.

AHanu3 paboThl U O0BbsSICHEHUE NMPHUHIUIIA JEHCTBUS TEIJIOBOTO IBUTATEIA.

BerancieHne KOJIWYEeCTBa TETUIOTHI, BBIJICISIONIETOCS MPU CrOPaHUU PAa3JIMYHBIX BUJIOB

toriuBa, U KI1JI nBurarensi.
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naBiaeHUsA.  BiakxHOCTh
BO3/1yXa.

DHeprus TOIJIUBA.
Y nenpHas TEIJI0Ta
CropaHus.

[IpuHIUTIBI paboThI
TEIUIOBBIX  JIBUTATEJICH.
KII/T, TEILIOBOIO
JIBUTATEIIS.

TernoBble IBUTATENH U
3alMTa  OKpY >KaAKoUIEen
Cpelibl.

3aKOH COXpaHEHUs1 |
MpeBpaICHUsI YHEPTUU B
MEXaHUYSCKHUX u
TEIJIOBBIX ITpOIleccax

OOcCyX/IeHHe SKOJIOIMYECKUX IIOCJIEACTBUN HCIOJIB30BAaHUS JIBUTAaTelIel BHYTPEHHErO
CrOpaHusi, TENJIOBBIX U TUApo3dIeKTpocTaHui (MC — skosorus, Xumusi)

Pa3znen 7. Daekr

pHYecKHe W MATHUTHBIE siBJaeHust (37 1)

DJIeKTpHYeCKHe
3apsabl.
3apsizkeHHbIE TeJia
U

B3anMMO/JelicTBHE

(7 1)

150.¢

Onexrpuszanus Ten. /Isa
pona AJIEKTPUYECKHUX
3apsizlOB.
BianMoencTBre
3apsDKEHHBIX TEJl. 3aKOH
Kyiona.
DNEKTPUUECKOE TOJIE.

[ TpuHIU
Cynepno3unuu
DJIEKTPUYECKUX

MOJICH. Hocurenu
DJIEKTPUYECKUX
3apsiZIOB.
DneMeHTapHbII
PIEKTPUYECKUN

3apsil.

Ctpoenue aTtoma.

HaOnroneHre U mpoBEeJEHUE OIBITOB MO 3JIEKTPU3ALMHU TEJ MPU CONPUKOCHOBEHUH U
WHIYKIECH.

HaOntonenne n oObsICHEHHE B3aUMOJICHCTBHS OJHOMMEHHO M PAa3sHOMMEHHO 3apsHKEHHBIX
TEl.

OOBbsicHeHHEe NpUHIMIA AeHCTBUSA 3JIeKTpockona. OObICHEHUE SIBICHUN 3JIEKTpHU3aIUU
[IpU CONPUKOCHOBEHUHU TE€JI W MHAYKLUEH C MCHOJb30BAHUEM 3HAHUN O HOCHUTEISX
DJIEKTPUYECKUX 3apsiIOB B BELIECTBE.

PacriosHaBaHue U 0OBsICHEHUE SIBIICHUHN 3JIEKTPU3allMU B MO- BCEIHEBHOM KU3HHU.
HaOntonenne U OOBSICHEHHME  ONBITOB, WUIIOCTPUPYIOIIMX  3aKOH COXpaHEHUs
PJIIEKTPUYECKOTO 3apsaa.

Haburo1eHre onbITOB 110 MOJIEIMPOBAHUIO CUJIOBBIX JIMHUI 3JIEKTPUYECKOTO IMOJIS.
VccnenoBanue OEUCTBUS AIEKTPUYECKOTO MOJISI HA MTPOBOAHUKU U JUIJIEKTPUKHU
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[IpoBoaHMKHM u

JIUDJICKTPUKU. 3aKOH
COXpaHEHMUS
PJIEKTPUYECKOTO
3apsiia
IlocTOAHHBIN DIIEKTPUUECKUI TOK. [HaOmro/ieHne pa3IuyHbIX BHJAOB JCHCTBHS SJEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
DJIEKTPUUYECKUM TOK  [YCJIIOBUS CYIIECTBOBAHUS [BUIOB JICMCTBUS B ITIOBCEIHEBHOM )KU3HU.
(20 v) DIICKTPUYECKOrO  ToKa. [COOpKa M HMCHBITAHUE DJICKTPUYSCKOU IS MOCTOSTHHOTO TOKA.
M cTounnku I3MepeHre Cuiibl TOKa aMIIEPMETPOM.
[MOCTOSIHHOTO ToKa. [MI3MepeHre 3JIeKTPUUYECKOTO HampsHKeHUsT BOJbTMETpoM. lIpoBenenHue u oObsSCHEHHE
JlelicTBus ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOJHUKA
PJIEKTPUYECKOTO TOKa |0T €ro AJIWHBI, II0IIAJIU ITIOTIEPEYHOT0 CEYEHHUs U MaTepHaia.
(TerioBOE, XUMHUYECKoOe, [MccienoBanue  3aBUCHUMOCTH  CHJIBI  TOKA, IPOTEKAIOIIEro 4Yepe3 pPe3ucTop, OT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS
JJICKTPUUECKUM TOK B [Ha PE3UCTOPE.
PKUKOCTSIX U ra3ax. [IpoBepka npaBuia CI0XKEHUSI HAOPSDKEHUM MPHU IMOCJIEI0BATEIIBHOM COEJIMHEHUU JIBYX
JJIeKTpHUYecKass 1Eelb. [PE3UCTOPOB.
Cuna Toka. [[IpoBepka mpaBuiia Aj1s CHIIBI TOKA MPU MapajjieIbHOM COEJIMHEHUU PE3UCTOPOB.
DJIEKTPHUUECKOE AHaIU3 CUTyallUd MOCJIEA0BAaTEIbHOTO U MapaJUIeIbHOTO COEIUHEHUS] MPOBOJHUKOB B
HaMpsiKEHUE. JTOMAIIHUX JIEKTPUUECKHUX CETSIX.
ConpotusiieHue Penienne 3amad ¢ HMCIOJIb30BaHUEM 3akoHa Oma U popMysl pacué€ra 3JIEKTPUUECKOTO
[MPOBOJIHUKA. YJIEIbHOE |COMPOTHUBIICHUS NMPU IOCIEI0BATEILHOM U MapajuieIbHOM COE€IMHEHUH MPOBOJHUKOB.
COIIPOTUBIICHUE Onpenenenue pabOThl JIEKTPUUECKOTO TOKA, MPOTEKAIOIIEroYepe3 pe3ucTop.
BeriecTBa. 3akoH Oma  |OmpesnesieHne MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIIACISIEMOWHA PE3UCTOPE.
s yyactka uenu. [McciegoBaHue 3aBUCHMMOCTH CUJIbI TOKA 4Y€pe3 JIAMIIOUYKY OT HAIPSIKEHUs HA HEl.
[locnenoBarensHOE Omnpenenenue KII/] HarpeBaTens.
151 napayienbHoe [MccnenoBanne npeodbpa3oBaHus SHEPTrUU NPU MNOIABEME Ipy3aldIeKTPOJIBUTATEIIEM.
COEJINHEHUE OOBsiICHEeHHEe YCTpONCTBA W TMPUHIMNA ACHCTBUS JIOMAIIHUX JJIEKTPOHATPEeBaTEIbHBIX
IPOBOTHUKOB. mpuOOpOB.
PaGora u  MomHOCTh |OOBSICHEHHE MPUYUH KOPOTKOTO 3aMBbIKaHUsS W TNPUHIIMIIA JEHUCTBUS  IIJIAaBKHUX
DIIEKTPUYECKOTO  TOKA. IPEAOXPAHUTEIIEH.
3akon JDxoyms—Jlenma. [Pemenne 3agad ¢ ucmoab3oBaHueM 3akoHa  Jxoyns—Jlenma. HabGmronenue
DJIEKTPONPOBOAKA U (BO3HUKHOBEHMS DJIEKTPUYECKOI0 TOKA B KUIAKOCTH
moTpeouTenu
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PIIEKTPUYECKON YHEPTUU
B OBITY.
KopoTrkoe 3aMmbikaHUE

MaraurHblie
ABJICHUSA
(64)

IlocTOSTHHBEIE  MarHHWTHI.
BzanmMmoeiicTBre
MMOCTOSIHHBIX  MAarHHUTOB.
MarauTHoe mnojJie.
MaranTHoe 1moJjie 3eMJIH 1
€Tr0 3HAYCHHUC IS KU3HU
Ha Semie. OrbIT
Opcrena. MarunuTHOE
1oJIC AJIEKTPUUECKOTO
TOKA. [Ipumenenue
SJICKTPOMAarH1uTOB B
TEXHHKE.

JlelicTBuE MarHuTHOI'O
MOJIsI HAa MPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
OCTOSTHHOI'O
llcnonb30BaHue
SJIEKTPOJBUTATEIICH B
TEXHUUYECKUX YCTPOMCTBaX
U HA TPAHCTIOPTE

TOKa.

lccneqoBanne MarHUTHOI'O B3aHMMOJICHMCTBUS ITOCTOSHHBIX MATHUTOB.

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

[IpoBeneHrE ONMBITOB MO BU3yaJIM3allMU MOJIS MOCTOSIHHBIX MArHUTOB.
N3yuyenue SIBJICHU S HaMarHAYHWBaHUS BEIIECTRA. HccnenoBanue
PJIEKTPUYECKOTO TOKAa HA MAarHUTHYO CTPEJIKY.

[IpoBeneHre ONBITOB, AEMOHCTPUPYIOUINX 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CWJIbl M Ha- MIPABJICHUS TOKA B KAaTYIIKE.

AHanu3 CHUTyalldii TIPaKTUYECKOTO TMPUMEHEHHUS DJJICKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, MIPOMBIIIJIEHHOCTH, MEIUIIUHE).

M3ydyeHue AEWCTBUS MAarHMTHOIO MOJISI HA NPOBOAHHUK C TOKOM. M3ydeHue erCTBUS
JIEKTPOJABUTATEIS.

M3mepenne KIIJ[ »aekrpoaBurarenbHoOil  ycTaHOBKU. Pacno3HaBaHwe HW — aHaIU3
Pa3IMYHBIX TIPUMEHEHHUH AJIEKTPOABUTATENECH (TPAaHCIIOPT, OBITOBBIC YCTPOKCTBA U JIP.)

NEUCTBUA

DJIeKTPOMarHUTHasI
WHTYKIHS
(4 1)

OnbITHI dapanes.
SIBIIEHHE ANIEKTPOMArHUTHOU
yHtykunu. Ipasuio Jlenna.
DJIEKTPOreHepaTop.
CriocoObI MOJTyYeHUS
PIIEKTPUYECKOMN DHEPTUH.
JJISKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX YHEPIrUM

OIBITEI 110 HUCCIICOOBAaHUIO SABJICHUSA BHGKT”pOMaFHHTHOﬁ WHAYKIOHWHU: UCCIICAOBAHUC
M3MEHEHHHN 3HAYCHUS U HaIIpaBJICHUA NMHAYKIIHOHHOI'O TOKa

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

Tena NMpU HEPaBHOMEPHOM
JIBHOKCHUM.

Y CKOpEeHHe.
PaBHOyCKOpEeHHOE
[PSIMOJIMHEWHOE
BYDKEHHE. CBoOOHOE
aJICHUE.

OnpiTe! [Nanumes.
PaBHOMEpHOE NBUKEHUE
o okpyxHoctHu. [lepron
1 yacTOTa OOpaIeHus.
JIuHeliHast w  yrjoBas
CKOPOCTH.
LlenTpocTpEMUTENBHOE
YCKOpEHUE

TemaTnueckuii 0Ji0k, | OCHOBHOe cofep:KaHHeE OcHOBHBIE BU/BI 1eSITEIHLHOCTH YUalIUXCsl (HA YPOBHE YueOHBIX el CcTBHIl)
TeMa
Pa3nen 8. Mexannueckue sijaenus (40 4)

MexaHu4ecKoe MexaHn4yeckoe AHaJIM3 U 00CYXKJICHUE PA3IUYHBIX MPUMEPOB MEXAHUUYECKOTO JIBUKCHUSI.

[IBHKEHU e TIBI>KEHUE. OOcyxIeHue TpaHull MPUMEHUMOCTH MOJIENIH «MaTepualibHas TOUKa.

U CIIOCO0BI ero MartepuanbHas TOYKa. Onucanre MEXaHWYEeCKOro JBMXKEHUSI pa3IMYHbIMU crocoOamu (ypaBHEHHE, Talnula,

ONMHUCAHUA Cucrema orcuéra rpaduk). AHAIN3 >KU3HCHHBIX CHTyallMid, B KOTOPBIX IPOSBISETCS OTHOCUTEIBHOCTH

(10 u) OTHOCUTEIBHOCTH MEXaHUYECKOI'0 JIBUKECHUS.
MEXaHUYECKOT0 Habnronenre MexaHWn4ecKOoro JBH)KEHUS Tella OTHOCUTENILHO Pa3sHbIX Tel OTCUETA.
JIBUYKECHUSI. CpaBHEHME ITyTE€H U TPACKTOPUN JIBMYKEHUSI OJHOIO U TOI'O € T€Ja OTHOCUTEIBHO Pa3HbIX
PaBHOMEpHOE Ten orcuéra. AHanmu3 Tekcra [amuness 00 OTHOCHUTEIBHOCTH JBHMXKCHHS, BBIMOJTHEHHUE
[PSMOJIMHEHHOE 3aJaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
JIBHYKCHUE. Onpenenenue cpeaHEM CKOPOCTH CKOJBXEHHST OpycKa WM JBHIKCHHUS IIapuKa I10
HepaBHomepHoe HAKJIOHHOM MJIOCKOCTH.
MPSIMOJIMHENHOE AHaln3 U 00CYKJICHHUE CITIOCOOO0B MPUOIMKEHHOTO OMPEICIICHNUSI MTHOBEHHON CKOPOCTH.
nBrkeHue. Cpeansiss  uOnpenieieHue CKOPOCTH PAaBHOMEPHOTO JABHMKEHHs (IIapyKka B SKUAKOCTH, MOJEIH
MIHOBEHHAast CKOPOCTBPRICKTPUUECKOTO aBTOMOOMIIS U T. 1.).

Onpenenenue myTH, MPONHIEHHOTO 3a JaHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH TEJa 1O
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBMKEHHUSI OT BPEMEHH.

OOcyXIeHre BO3MOXHBIX MPUHIUMIIOB JEHCTBUS MPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(criuI0OMeTpOoB).

BrrancieHne myTi ¥ CKOPOCTH IIPU paBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JBM)KEHHUM TEJIA.
Ornpenenenue NpolIEHHOIO MyTH U YCKOPEHUS JBUKEHUS Teja MO rpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBM>KEHHUSI T€Jla OT BPEMEHU.

Onpenenenue yCKOpEHHS Tejla IIpU PAaBHOYCKOPEHHOM JIBU)KEHUMM II0 HAaKJIIOHHOU
MJI0CKOCTU. M3MepeHre neprojia U 4acTOThl OOpallleHus Tejla M0 OKPY>KHOCTH.
Onpezenenrie CKOPOCTH PAaBHOMEPHOI'O JBUYKEHHUSI TEJIATO OKPYKHOCTH.

Pemenue 3a1au Ha oOINpeaeleHHE KHMHEMATHUYECKUX XapaKTEPUCTUK MEXAHUYECKOIo
JIBUKEHUS PA3JIMYHBIX BUJIOB.

Pacrio3zHaBaHue U NpUOIMKEHHOE ONHMCAHUE PA3TIMYHBIX BUIOB MEXAHUYECKOTO JBHKEHUS
B IIPUPOJIC U TEXHHUKE (Ha MpUMEpax CBOOOIHO MaJalOIINX TeJ, JBMXKEHHS >KUBOTHBIX,
HEOECHBIX TeJ, TPAHCHOPTHBIX CPEACTB U AP.)
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B3aumoaeiicTrBue Tel
(20 )

[lepBbiii 3akoH HproTOHA.
Bropoi1 3akoH HeroToHa.
Tperuit 3akon HeroToHa.
[TpyHIMII cCynepnio3uLuu
CHJI.

Cuna ynpyroctu. 3akoH

I'yka. Cuna TpeHus:
cujia TpEeHUsI
CKOJIb>KEHUS, cuia
TPEHUsSI TOKOs, Jpyrue
BU/IBI TPEHUSI.

Cuna TSKECTH M 3aKOH
BCEMHUPHOTO TATOTCHHUSI.
YckopeHue CBOOOIHOTO
MaJIeHUsI. JBmxenue
m1aneT Bokpyr CosHIa.
[lepBas KOCMHUYEeCcKast
ckopocTb. HeBecoMocTh
151 Meperpy3KH.
PaBHOBeCcHe
MaTepUaIbHOU
AOCOJIIOTHO
TEJIO.
TBEPAOTO

TOYKH.
TBEPIOE
PaBHOBecue
Tena c
3aKpEIIEHHOU OCBIO
BpalIcHUS. MowmenT
cuJsibl. LleHTp TsxecTn

HaOmtonenue u oOCy’>XJ€HHUE ONBITOB C JBM)KEHHEM Teja IPU YMEHBIICHUU BIIUSIHUS
NPYTUX TEJ, MPEMSATCTBYIOUIUX ABHKECHHUIO.

AHanu3 Tekcta ['anuies ¢ onMcaHueM MBICJICGHHOTO SKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH MHEPIIUHU; BBIMOJIHEHUE 3aJITaHUM 10 TEKCTY (CMBICIIOBOE UTCHHUE).
OOcykeHrue BO3MOKHOCTH BBITIOJTHEHHUSI 3aKOHAa WHEPUMM B  Pa3IMYHBIX
oTcyéra.

HaOmionenue u oOCyXJAE€HHME MEXaHMYECKUX SBJICHUH, MPOUCXOAAINIUX B CHCTEME
orcu€ra «Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCHUTEIBHO
kabuHeTa QU3UKU.

JleficTBUSI C BEKTOpaMM CWJI: BBINIOJIHEHUE 3aJaHUM MO CIOXEHUIO W BBIYUTAHUIO
BEKTOPOB.

HabmoqeHre W/uim MpoOBEACHUE OIBITOB, JEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJia OT NPUJIOKEHHOW K HEMY CHJIBI U MACChI TeJa.

AnHanu3 U oObsICHEHHE SBJICHUN C MCMOJIb30BAHMEM BTOPOTro3akoHa HeroToHa.

Pemrenue 3agay ¢ MCNOIB30BAaHUEM BTOpPOro 3akoHa HprOTOHauW mpaBuiia CIIOKEHUS CHUIIL.
OmnpenesieHue )KECTKOCTHU NMPYKUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOII0AA0TCs yIpyrue aegopmaiuu, 1 uXx oObsICHEHHE C
HCIIOJIb30BaHMEM 3aKkoHa ['yka. Pemenue 3agay ¢ ucnosib3oBaHuem 3akoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbYKEHU S

OT CHJIBI HOPMAJILHOTO JIaBieHus1. OOCYKI€HUE PE3yIbTaTOB UCCIICIOBAHUS.

Onpenenenue kodpduiiueHTa TpeHUsl CKOIbKeHUs. MI3MepeHne Cuibl TPeHUsI MOKOSI.
Perrenre 3amad ¢ UCronab30BaHUEM (DOPMYJIBI JJISI CHIIBI TPEHUS CKOJIbKEHUSI.

AHanu3 ABUKEHUS T€J TOJIBKO MO IEHCTBUEM CHUJIBI TSHKECTH — CBOOOJIHOTO TTaJICHUS.
OOBbsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOJIHOTO MaJ€HUs OT MACCHI Telia.

O11eHKa BEJIMYUHBI CUJIBI TSITOTEHUSI, JSHCTBYIOMICH MEXTy IBYMs TellaMu (JUUIs1 pa3HBIX
Macc).

AHanmu3 IBMKEHUS] HEOSCHBIX TeJ MO/ IEHCTBUEM CHUJIBI TATOTEHHUS (C UCIIOJIH30BAHUEM

CUCTCMaAX

JOIIOJTHUTCIIBHBIX HCTOYHHUKOB I/IH(bOpMaI_II/II/I) .
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Pemnienne 3amad ¢ MCMHOJIB30BAaHMEM 3aKOHA BCEMHUPHOTO TATOTEHHS U (POPMYJIBI JJIst
pacué€Tra CUJIbI TSKECTH.

AHanU3 OPUTHMHAJIBHOTO TEKCTa, OMHUCHIBAIOIIECTO IMPOSIBJICHUSI 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BBIMIOJIHEHUE 3aJaHUM 11O TEKCTY (CMBICIIOBOE UTCHUE).

Habmtonenue u o0cyk/1eHHE OIBITOB 110 U3MEHEHHUIO Beca TeJIallpu YCKOPEHHOM
IBUKCHUH.

AHanu3 yCcIIOBUH BO3HMKHOBEHHUSI HEBECOMOCTH U Iiepe- IPYy3KHU.

Pemenue 3aga4 Ha olnpeieIeHUE Beca Tejla B pPa3IMYHbIX yCIOBUSX.

AHanu3 cul, IeHCTBYIONIUX Ha TeJlo, IoKosiieecs Ha ontope. OnpeienieHne HeHTpa
TS2KCCTH PA3JIMYHBIX TCJI

3aKoHbI
coxpanenust (10 u)

150518372119 Tena.
M3meHeHne nmiyJibca.
MMnynbe cuiibl. 3aKoH
COXPAHEHUSI UMITYJIbCA.
PeakTBHOE NBUKEHUE.
Mexanndeckasi pabora

W MOIIMHOCTB. Pabora
CUJI TSKECTH,
YIIPYTOCTH, TPEHUSI.
CBsi3p  PHepruu U
paboTHI.
[loreHumnanbHas
PHEPTUs Tena,
[MOJIHSATOTO HaJ
MOBEPXHOCTHIO  3€MIJIM.
[ToreHumnanbHas
DHEPIUs cokaTou
MPY>KUHBI.
Kuneruueckass »Heprusi.
Teopema O KMHETHYECKOM
PHEPIrUU.

3aKoH COXpaHEeHMUs

MEXaHUYECKOM OHCPTrUn

HaOmnronenue u o0Cy’KJAEHUE ONBITOB, JIEMOHCTPUPYIOUIUX Iepefady HMMIIyjabca IpHU
B3aMMOJICHCTBUU TEJI, 3aKOH COXpaHEHUS HMMITyJbca MpPH aOCOIIOTHO YIPYTroM U
HEYIPYTOM B3aUMOJECHCTBUH TEII.

AHaIU3 CUTyallUd B OKPY’KAIOLICH >XW3HU C HMCIIOJb30BAHMEM 3aKOHA COXPaHECHUS
MMITYJIbCa.

PacriosHaBaHue sIBJIEHUS PEAKTUBHOIO [JBHXKEHHMS B npupojge u TexHuke (MC —
Ouosorusi).

[IpuMeHeHne 3aKOHAa COXPAaHEHUsI UMITYJIbCa IS pacdy€Ta pe3yabTaTOB B3aUMOIAECUCTBUA
Tell (Ha MpuMepax HEYyInpyroro B3auMoOAEHCTBUS, YIPYTrOro HEHTPaIbHOIO B3aUMOAEHCTBUS
JIBYX OJMHAKOBBIX T€JI, OJHO U3 KOTOPHIX HEMOABUKHO).

Pemenue 3a1a4 ¢ MCIOIB30BAaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.
Onpenenenue paboOTbHl CHUJIBI  YHOPYrocTHM MpH MOIBEME TIpy3a C
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

3MepeHre MOIITHOCTH.

3mepeHne noTeHIMaIbHOW SHEPTUH YIIPYTO J1e(OPMUPOBAHHOMN NPy KUHBI.

3MepeHre KMHETUYECKONW SHEPTUU TeJla 10 JJIMHE TOPMO3HOIO Iy TH.

OKCIEPUMEHTAIbHOE CPaBHEHUE H3MEHEHHsI IOTEHIMAJIBHOM M KMHETHYECKON JHEPruil
TeJsa MPU JBUKECHUN MO HAKJIOHHOW IIJIOCKOCTH.

OKcIepUMEHTaJIbHAasE NPOBEpKa 3aKOHA COXPAHEHUs] MEXAaHWYECKOM DJHEPruu IpH
CBOOOIHOM ITaJ€HHUH.

[IpuMeneHne 3aKkoOHa COXpaHEHUsI MEXaHUYECKOM SHEPIruu Ui pacuy€ra MOTCHUIUAIBHOU
1 KWHETUYECKOM dHEprui tesa. PerieHue 3ana4 ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKOU SHEPTUU

HCIIOJIb30BAHHUEM
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Paznen 9. Mexanuueckue Kojie0anusi 1 BoJHbI (15 )

Mexanuueckue KonebarenbHoe Habntonenne kosiebaHuii moja AEHCTBUEM CHIJ TSKECTH U YIIPY- TOCTH U OOHapy>KeHue
KoJIeOaHus nBrkeHue.  OCHOBHBIE [MOJOOHBIX KOJICOAHUH B OKPYKAIOIIEMMHUPE.
(7 g) XapaKTEPUCTUKHU AHalM3 KOJICOaHWU T'py3a Ha HUTH W Ha TpykuHe. OnpeaesieHue 4acToThl KojeOaHui
KOJICOaHUIA: IIEPUO, MATEMATUYECKOI0 U MPYKUHHOIO MasiTHUKOB.
4acToTa, amruintyna. [Habmronenue u oObsCHEeHHE sIBJICHUS pe3oHaHca. McenenoBanue 3aBUCUMOCTH IEpUoJia
MartemaTuuecKuit U [KoJieOaHMUi TOJIBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
MNPY>XKUHHBIH MasATHUKH. [I[poBepka HE3aBUCUMOCTH NEepHuo/ia KoJieOaHuil rpy3a, MOABEIIEHHOIO K JIGHTE, OT
[IpeBpamnienue >HEPrUU MacChI Ipy3a.
npu kosniebarenbHOM [Habmronenne u 0OCYXIEHHE ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTH I€pHOAA
TIBUKEHUU. KoJIEOAHUU TPYKUHHOTO MAasiTHUKAOT MAacChl Ipy3a U KECTKOCTU NPy KUHBI.
3aryxaronye [IpymMeHeHne MaTeMaTUYEeCKOIo U MPY>KMHHOIO MasiTHUKOB
KOJIeOaHusl. B KaueCTBE MOJIEJICH I OMMMCaHUsI KOJIeOaHUI B OKPY>KaIOIIEMMUPE.
BriHyX1eHHbIE Pemienue 3amay, CBSI3aHHBIX C BBIYHMCIECHUEM WJIM OLIEHKOM 4acTOThI (II€puoja)
kosiebanus.Pesonanc Kose0aHut
Mexanuueckue CsoiicTBa OO6Hapy>KeHHE U aHAJIU3 BOJIHOBBIX SIBJICHUH B OKPY KAIOIIIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaoOntoneHue pacnpocTpaHEHHs MPOJOJbHBIX M TONEPEYHbIX BOJH (HA MOJAENH) U
(8 u) JlTMHa BOJIHEL. 0O0Hapy KEHHE aHAJIOTUYHBIX BUJIOB BOJIH B MPUPOJIE (3BYK, BOJSHBIC BOJIHBI).
MexaHn4YeCcKHe BOIHBI BrruncieHre 1JIMHBI BOJIHBI M1 CKOPOCTH PacIpOCTPAHEHUS 3BYKOBBIX BOJIH.
B TBEPJIOM TEJIE, DKCIEPUMEHTAIBHOE OIpeJIeICHNE IPAHUL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
celicMuueckue BoiHbI.  |HaOmroneHue 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YacTOTHl (B TOM YMCJIE C HMCIOJIb30BaHUEM
3ByK. ' pOMKOCTB 3ByKa |My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. Habmtonenne u oObsICHEHUE ABJIEHUSI aKyCTHYECKOT0 Pe30HaHca.
OTpaxeHHe 3ByKa. AHaJIN3 OPUTMHAIBHOTO TEKCTA, MOCBIIIEHHOIO UCIIOJIB30BAaHMIO 3BYKa (WJIM YJIbTpa3ByKa)
NHudppa3Byk u B TEXHUKE (9XOJIOKaIMs, YIbTPAa3ByK B MEAUIUHE U JIp.); BBIIOJIHEHHE 3aJaHUM IO TEKCTY
YIIBTPa3BYyK (CcMBICIIOBOE YTEHUE)
Paznen 10. DiieKTpOMarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMAarHuTHoe [DJeKTpoMarHutHoe noue.lloctpoenue paccykaeHnid, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
noJjie DJIEKTPOMAarHUTHBIE MarHUTHOT'O MOJIEH.
BOJTHBI.
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IMoBTOpHTEILHO-0000 AT MOaYJIb (5 1)

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

O060011IEHNE
COJZIEpyKaHUs KaKIOT0 U3
OCHOBHBIX paseson

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

Cesizp  Qu3MKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00s1acTu
rnepenavyu
WHpOpMaInu,
DHEpPreTHKE,

BeimonHenne  yuyeOHBIX  3aJaHuii, TpeOYIOIUX  JEMOHCTPAIMA  KOMIICTEHTHOCTEH,
XapaKTEPU3YIOIIHNX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

- IPUMEHEHHUS MOJYYCHHBIX 3HAHUW 11 HAYYHOTO OOBSICHeHHS (U3WUECCKHUX SIBIICHUN B
OKpYKarIel MPUpPOJie U MOBCCTHEBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYCCKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IIPUMEHEHUSI OCBOSHHBIX ASKCIEPHUMEHTAIBHBIX YMEHUM JJI UCCIICAOBAHUS (PU3MUSCKHUX
SIBJICHUH, B TOM YHCJIE AJIs1 MPOBEPKHU T'MIOTE3 U BBISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE TPEANOJIararoluXx UCII0JIb30BaHuEe (HU3UISCKOU
MOJIEJIA U OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMYHBIX Pa3/1eyiOB Kypca (PU3MKH.
BeirnonHeHre U 3amuTa IrpyNnoBbIX WM HUHAWBUAYAJIBHBIX HPOEKTOB, CBSI3aHHBIX C
colepkaHueM Kypca Qu3uku

TPAHCIIOPTEC
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10 kaacc (68 u)

TemaTnueckuii 0J10k, | OCHOBHOe coepkaHue OcHoOBHBIE BH/IBI JIESITEILHOCTH y4alIuxcs (Ha YpoBHe YUeOHBIX jJeiicTBHiA)
TeMa
Paznen 11. CBeroBble siByieHus (26 )
3aKoHBI Hcrounuku cBera. [HabGmromeHue onbITOB, AEMOHCTPUPYIONIUX SIBJICHUE NPSIMOJIMHEHHOTO paCIpOCTPaHCHUS
pacnpocTpaHeHust JlydyeBasi Mozesib cBeTa. |cBeTa (BOBHMKHOBEHHE TE€HU M MOJIYTEHHM), U UX HHTEpPHpETalus C HUCHOJIb30BAHUEM
CBeTa [IpsimonuHeitHOE [OHSITUS CBETOBOI'O JIy4a.
(6 1) pacnpoctpadHeHue cBera. (OOBSICHEHHE U MOJACITUPOBAHHUE COJIHEYHOTO U JIYHHOTO 3aTMEHUM.

ComHila wu
OTtpaxkeHue
IInockoe
3akoH

S3aTMeHUs
JIyHBI.
CBCTA.
3epKajo.
OTpaKECHUS CBETA.
[Ipenomienue cBera.
3aKOH  MPEeIOMIICHUS
CBCTA.
[lomHoC
OTpakeHUE
lcrions30Banue
BHYTPEHHETO  OTPaKEHMUS]
B OIITUYCCKHUX CBETOBOOAX

BHYTpPEHHEE
CBETA.

HMccnenoBanue 3aBUCHMOCTH YIjla OTPAXKEHHsI CBETOBOTO JIy4aoT yIJja MaJgeHHUs.
3yuyeHnne cBOMCTB HM300pa)k€HUsI B IUIOCKOM 3epkasie. HaOmroneHue U oObsicHEeHUE
OIIBITOB I10 MOJYYEHUIO N300paKeHNI B BOTHYTOM M BBIITYKJIOM 3epKkajiax. Habmonenue u
0OBSICHEHHE ONBITOB I10 MPEJOMJICHUIO CBETAa Ha I'PAHMUIE PA3IMYHBIX CPEll, B TOM YHCIIE
OIBITOB C IIOJHBIM BHYTPEHHUM oOTpakxeHueM. lMccienoBaHue 3aBUCUMOCTH — yrila
[IPEJIOMJICHHUS OT yIJjla NAaJCeHUs CBETOBOIO Jlyda Ha IPAHMUIIE «BO31yX—CTEKIIO».
PacriosHaBaHue SBICHUNM OTPaXCHUS U IPEIOMIICHUS CBETa B IIOBCEIHEBHOW KU3HU.
AHain3 ¥ 0OBSICHEHHUE SIBJICHHS ONITUYECKOT0 MHUpPaXa.

Pemenne 3agad ¢ MCIOJIB30BAHUEM 3aKOHOB OTPa)KCHUSA U IIPEJIOMIICHUS CBETA

JInH3bI M onmTHYecKHe
npuoopbI
(6 1)

JIuH3a, X0n Jyyel B
nmuH3e.  OnTuueckast
cUcTeMma.

Onrtuyeckue

puOOPHI:
¢oToanmapar,
MHUKPOCKOIT

1 Teneckon. [ma3 Kak
onTHYecKas cUcTeMa.
bin3zopykocTh u

[TomydyeHne n300pa’keHU C MOMOIIBIO COOMparolIed U paccerBarollei JIMH3.
Onpenenenue GOKYyCHOTO PACCTOSIHUS U ONTUYECKOW CHUJIbICOOMparomiei JIUH3bI.

AHaiu3 ycTpoiicTBa M NpUHUMIIA JSUCTBUS HEKOTOPBIX ONTHYECKHUX MPUOOPOB:
(oToanmnapara, MUKpPOCKOIIa, TEJIECKONa

(MC — 6uonorusi, acCTpOHOMHS ).

AHanu3 sIBJI€HUN OJIM30PYKOCTH U TAIIbHO30PKOCTH, TpUHLIMIIA 1eHicTBUs oukoB (MC —
OGuosorus)

JAJIbHO30PKOCTb

49




Pa3ioxkeHne Pasnoxxenue Oenoro ceeraHaOmroieHue 1o pasiiokeHHro 6esioro cBera B crekTp. HaGmroneHnue um oObsicHeHUE
Oesjoro cBera B B crekrp. ONBITHI |ONBITOB MO MOJYYEHHUIO OEJIOro CBETa MPHU CIIOKEHUU CBETA PAa3HBIX LIBETOB.
CIEeKTP Herorona. Crnoxxenue [[IpoBeieHHe M OOBSICHEHHE OIBITOB 110 BOCHPHUATHUIO LBETA IPEAMETOB IPU HUX
(3u) CHEKTPAJIIGHBIX IIBETOB. [HAOJIOICHUH Yepe3 [BETOBbIC (DUIBTPHI (IIBETHHIC OYKH)

Jlucnepcus ceeta

Paznen 12. KBanToBble siBjieHus (32 u)

Ucnyckanue OmnbiTel  Pesepdopna nOOcyxaenue nenn onsiToB Pesepdopia mo ucciaeqoBaHUIO aTOMOB, BBIIBHKEHUE THUIIOTE3
U NOIJIoNIeHUe CBeTa [[UIAHETapHasi MOJIEIRO BO3MOXKHBIX PE€3yJIbTaTaX ONBITOB B 3aBUCUMOCTH OT IPEAIOJIaraéMoro CTPOEHMs
aToMOM aToMma. ATOMOB, (D OPMYJIMPOBAHUE BHIBOJIOB U3 PE3YJIHTATOB ONBITOB.
(49) Mogens aroma  bopalOGcyxneHne NpoTUBOpPEYUi IJIaHETAPHON MOJIENIM aTtoMa

lcmyckanue Y1 OCHOBaHMH i1 rumnote3sl bopa o cranmoHapHbIX OpOUTAX AJIEKTPOHOB.

[OTJIOIIEHUE ceetaHaOroIeHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTyUYCHHUS Pa3INYHBIX BEIIECTB.

aTOMOM. KBanTbI(O0BsICHEHHE TUHEHYATHIX CIIEKTPOB U3ITy4YSHUSI

JInHenyaTeie CIIEKTPBI
Crtpoenune aToMHOro |[PagnoOaKkTUBHOCT. OOcyxeHue BO3MOXKHBIX TMIIOTE3 O MOJENSAX CTpoeHus siapa. OmnpenerneHue cocTaBa
spa Anbda-, Oera- HsiJiep 10 3alaHHBIM MacCOBBIM U 3apsIOBBIM UHCJIAM U O MOJI0XKEHUIO B IEPHUOINYECKOMN
(6 4) raMMa-u3J1y4eHUs. cucteme 351eMeHTOB (MC — xumust).

Ctpoenue aTOMHOTOAHAJIU3 U3MEHEHHUsI COCTaBa s/ipa M €ro IMOJIOKEHHUs B IEPUOJUYECKON CHCTEME IpHU

siapa. HykimoHHass Mopenb,
aTOMHOTO siapa. HM3oTomnsl.
PagnoakTuBHBIC
[IpEeBpALLICHUS.
noJiypacriajia.
JleicTBus
paJnOaKTUBHBIX
N3JTyYCHUU Ha YKUBbBIC
OpTraHUu3MBbI

Ilepron

a-paguoakTuBHOoCcTH (MC — Xumus).

MccnenoBaHne TPEKOB a-4acCTHUIl MO TOTOBBIM (pororpadusim. OGHapyXeHHE U H3MEpEHHE
paguanoHHOTro (hOHA C MMOMOINIBIO JO3UMETPA, OIIEHKA €r0 MHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISIINX MO/ JIEHCTBUEM PATUOAKTHBHBIX
n3nyuennit (MC — Owuonorust). crionb3oBaHue pagdOaKTUBHBIX U3JIYUYCHUU B MEIUITMHE
(MC — 6uonorus)

SAnepHble peakuuu

(7w

Pemenue 3a1a4 ¢ MCIIOJIb30BaHUEM 3aKOHOB COXPaHEHMS MAaCCOBBIX U 3apsiIOBBIX UHUCEN
Ha OIpeleNieHue pPe3yJbTaTOB SIACPHBIX  pEaKlMil; aHalu3 BO3MOXHOCTU  WJIU
HEBO3MOKHOCTH SIIEPHON PEaKIUU.

OueHka PHEPruu CBSI3M SAJIEp C UCIOIb30BaHHEM (POopMyJibl DUHINITEHHA.

OO0cy>x/1eHre MepCleKTUB UCTIOb30BaHUs YIIPaBIIsEMOro TEPMOSIIEPHOTO CUHTE3A.
OOcyxIeHue MNpPEeuMYIIEeCTB M OKOJOTMYECKUX IIpoOJIeM, CBSI3aHHBIX C sIAEpHOM

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

MacCbl W DHEPIHUM.

pHepreTukoit (MC — 3Koorus)
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Peakiiun cuHTE3a U
ITeJIeHus siJIep.

M cTounuku SHEPIruu
ComHitau 3BE31.
SInepHast sHEpreTUKa

IMoBTOPHUTEILHO-0000 AT MOaYJIb (10 1)

Cucremaruszanus nOO6o06meHne coaepxaHus BeimonHenne y4eOHBIX — 3aJaHWM, TpeOYIONMMX JIEMOHCTPAllMM  KOMIIETEHTHOCTEH,
0000meHne KaXJIOT0O W3 OCHOBHBIX XapaKTEPU3YIOIIUX €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTD:
IPEIMETHOTO pa3nenoB Kypca (U3MKH]|- NPUMEHEHHUS IMOJYYCHHBIX 3HAHHUM UIsI HAyYHOTO OOBSICHEHHS (PM3MUYECKHUX SIBICHHHA B
COCPKaHUS MEXaHUYECKHUE, TETJIOBBIC| OKpY>KaIOIIel MPUPOJE U MOBCEIHEBHOW KU3HH, a TAK)KE BBISIBIICHHS (DU3NYECKUX OCHOB
151 OIIBITA [JIEKTPOMArHUTHBIE, psiga COBPEMEHHBIX TEXHOJIOTHH;
IIesITeIbHOCTH, KBAHTOBBIC SIBIICHUSI. - IPUMEHEHUsI OCBOEHHBIX HKCHEPUMEHTAJIbHBIX YMEHUN /I MCClleloBaHusl (PU3HMUYECKUX
npuodperéHHoro mnpu HaydHblid METOJ{ IBJICHHI, B TOM YHCJIE JJIs1 IPOBEPKHU TUIIOTE3 U BBISIBIICHUS 3aKOHOMEPHOCTEH.
M3yUYEeHUU BCEro [[I03HAHUS u erPemenne pacuy€THBIX 3amad, B TOM UYHCJE MPEAIOAralolInX HCIOJIb30BaHUE
Kypca pU3UKH peanu3anus H(u3nueckoil MOJENM W OCHOBAaHHBIX Ha COACPKAHUU PA3TUYHBIX pas3lejoB Kypca
buzmueckux (11)76351978
HCCJIEIOBAHUSIX. BrimtosntHeHME W 3amyTa rpyINnoOBbBIX WM WHIAWBHAYAJbHBIX MPOCKTOB, CBSI3aHHBIX C
CBs3b [11)76370N5 1 coZiep>KaHuEeM Kypca (QU3UKHU

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

[Tpu pa3zpaboTke paboueii MporpaMMbl B TEMaTHUECKOM TUIAHUPOBAHUH JTOJIKHBI OBITH YITEHBI BO3MOKHOCTH HCTIOTH30BAHHS
AIIEKTPOHHBIX (IIMGPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SBISIIONIUXCS Y4€OHO-METOAMUYECKUMHU MaTepuaiaMu (MyJIbTUMEIUNHBIC
MpPOrpaMMbl, DSJEKTPOHHBIC YYEOHMKHM U 3aJaYHUKH, DJIEKTPOHHBIE OUOIMOTEKH, BUPTYyalbHbIE J1a0OpaTOpPUU, UIPOBBIC
IPOrpaMMBbl, KOJUIEKUHUK HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIb3YEMbBIMU JJIs1 OOYUYEHHS U BOCIUTAHUSL 00YYAIOIIUXCS C
HOJIA, mnpencrtaBieHHBIMH B JJIGKTPOHHOM (IM(pOBOM) BHJIEC W peaNu3yIOIUMU auaakTudeckue Bo3moxkHoctu UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaAHUH.
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IHoaxoab!l K OLIeHMBAHUIO INIAHUPYEMBbIX Pe3yJabTATOB 00y4eHUs!

[Ipu oneHNBaHUM MIAHUPYEMBIX PE3yJIbTaTOB O0yUeHUs! (PU3HUKE YUAIUXCS
¢ HOJIA HeoOXoIWMO YYHUTHIBaTh TaKHE€ WHIMBUIYAIbHBIE OCOOCHHOCTH HX
pa3BUTHS, KAK: YPOBEHb DPa3BUTHS MOTOPUKH PYK, YPOBEHb BIAJEHUS YCTHOU
AKCIIPECCUBHOM pEYbl0, YPOBEHb pPa3BUTHA pabOTOCIOCOOHOCTH Ha YpPOKE
(MCTOIIAEMOCTh ILIEHTPAIBLHOM HEpPBHOU cucTembl). Mcxonst U3 3TOro, y4duTelb
UCIOJB3YET IS YYallluXCsl WHAMBHUAyaJbHbIE (DOPMBI KOHTPOJS PE3YyJIbTaTOB
obyuenust ¢usuke. Ilpu CcHUKEHHOH PabOTOCIOCOOHOCTH, BBIPAKEHHBIX
HapyLIEHUAX MOTOPUKH PYK BO3MOYKHO YBEIMYEHHE BPEMs ISl BBIIOJHEHUS
KOHTPOJIBHBIX M CaMOCTOSITENBHBIX paboT. KOHTpOJIbHBIE, CaMOCTOATEIbHBIE U
OpakTHYeCKHe paboTbl MpU  HEOOXOAMMOCTH  MOTYT  IpeiaraTbCsi C
UCIIOJIb30BAHUEM DJIEKTPOHHBIX CHCTEM TECTUPOBAHUSA, WHOIO NPOrPaMMHOIO
oOecrieyeHuss, 00ECNEUUBAIOUIETO MEPCOHU(PUUMPOBAHHBIA  Y4YeT y4eOHBIX
JOCTH)KEHUI oOydaronuxcs. TeKymuid KOHTpOJIb B OpME YCTHOTO Ompoca Mpu
HU3KOM Ka4€CTBE YCTHOM 3KCIPECCUBHOM pEUYM y4alIuXxcsi HEOOXOIUMO 3aMEHSTh
MMCbMEHHBIMU (hOpMamu.

CrnenmnajbHble YCJI0BHS pPeaju3auui JHCHUIITHHBI

1. HeoOxonuMo mnpeaycMOTpeTh HalU4KMe MEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MPUCNOCOONIeHNH (crnenuanbHas KiaBuaTypa, pa3jd4yHOro BUJA
KOHTAKTOpBI, 3aMEHSIOLUIME  MBbIllIb, JOKOWCTUKHU, TPEKOOJbl,  CEHCOpPHBIE
MJIAHIIETHI).

2. JIoJKHBI OBITH CO3/IaHBI YCIOBUA A (DYHKIIMOHUPOBAHHS COBPEMEHHOMN
MH()OpPMAIMOHHO-00pa30BaTeIbHOM  cpeAbl MO  (U3MKe,  BKIIOYAIOMIEH
ANIEKTPOHHBIE HWH(OPMAIMOHHBIE PECYpPChl, JIIEKTPOHHbIE O0Opa3oBaTEIbHBIC
pecypchl, COBOKYITHOCTb UH(GOPMAITMOHHBIX TEXHOJIOTHH,
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTH, COOTBETCTBYIOIINX TEXHUYECKHX CPEICTB
Y TEXHOJOrui (B TOM uucie ¢ien-rpeHaxepoB, MHCTpYyMeHTOB Wiki, u(ppoBbIX
BUJEO MaTepuasoB M  Jip.), OOECNeUMBAIONIMX  JOCTHXKEHUE  KaXKIbIM
oOyuatromumcst ¢ HOJIA MakcuManbHO BO3MOXHBIX JUIsl HETrO pe3yJbTaToOB
00yueHus.
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