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OdenepanbHas pabouass mnporpamma (manee Ilporpamma) mo ydeOHOMY
npeamery «®Pusuka» paspaborana Ha ocHoBe DPI'OC OO0, dDenepanbHOU
IpOrpaMMbl BOCIIUTAHUA, C YIETOM PacCHpeeNEHHBIX MO KiIaccaM MpPOBEPSIeMBIX
TpeboBaHMI K pe3yibTaraM OocBoeHHS OCHOBHOUW 00pa30BaTeIbHON MPOrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

IHosicHUTEALHAA 3ANINCKA

OO0mas xapakrepucTuka yueOHoro npeamera «Puzuka»

Kypc ¢usuku — cucremooOpa3yromuii sl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
PEIMETOB, MMOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBICHUM,
U3y4aeMbIX XUMUEH, Ouoiorued, actpoHoMuerd u (Quanyeckodl reorpaduei.
®duzrka — 3TO MNpPEeaMEeT, KOTOPbIH HE TOJbKO BHOCHUT OCHOBHOW BKJaJ B
€CTECTBEHHO-HAYYHYI0 KAapTUHY MHpa, HO M TNPEIOCTaBIsIeT Haubojee SCHbIe
oOpa3ibl MPUMEHEHUsI HaYyYHOTrO METOo/a TMO3HAaHUs, T. €. crnoco0a MOoJyyeHus
JI0OCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusrka — 370 mpeaMeT, KOTOPBIA HapsAy C
JIPYTMMH €CT€CTBEHHO-HAYYHBIMU TMpPEJAMETaMH JIOJDKEH JaTh OO0y4YaromuMcs
npe/cTaBlieHne 00 YBJIEKATEJBHOCTH HAYYHOTO HWCCIEAOBAHHMS W PaJOCTU
CaMOCTOSTEIILHOTO OTKPBITUS HOBOT'O 3HAHUSI.

OnHa U3 IIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUSA B CTPYKType OOLIETo
o0pa30BaHMs COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOM T'PaMOTHOCTH H
UHTEpeca K HayKe y OCHOBHOM Macchl OOydaroluxcs, KOTOPbIE B JaJbHEHIIEM
OyAyT 3aHATHI B caMblX pa3HooOpasHbIX cepax gestenpHocTH. Ho He MeHee
BaXHOW 3ajaudell SIBJISECTCA BBIABICHHE W IOATOTOBKA TAJAHTIMBBIX MOJIOIBIX
JOAeH ANd NPONOJDKEHUs 00pa3oBaHUS M JajbHEHmIed npodeccuoHalIbHOMN
JESITEIbHOCTH B 00JAacTH €CTECTBEHHO-HAYYHBIX HCCJIEIOBAaHUN M  CO3AaHUU
HOBBIX TexHosoruid. CorjacHO NPUHATOMY B MEXKIYHAPOJIHOM COOOIIECTBE
ornpenaeneHuto, «EcTecTBEeHHO-HayyHasi IPaMOTHOCTh — 3TO CIIOCOOHOCTh YeJIOBEKa
3aHMMaTh AaKTHUBHYIO TPAXKIAHCKYI0 MO3UIHUI0 IO OOIIECTBEHHO 3HAaYUMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMM HayKaMH, M €ro TOTOBHOCTH
MHTEPECOBATHCSI €CTECTBEHHO-HAY4YHBIMU HAesIMU. HaydyHO I'paMOTHBII 4enoBeK
CTPEMHTCS  y4acTBOBAaTb B APIyMEHTHUPOBAHHOM OOCYXIEHUM IpPOOJIEM,
OTHOCSIILIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJOIHSAM, YTO TpeOyeT OT Hero
CHENYIOLINX KOMIIETEHTHOCTEM:

HAay4yHO OOBSCHATH SIBJICHMS, OLIEHMBATh U IOHUMAaThb OCOOEHHOCTU
HAy4HOT'O UCCJIEI0BaHNUA,

UHTEPIPETUPOBATH JAHHBIE M MCIOJIb30BATh HAYYHBIE JOKA3aTEJIbCTBA JJIS
MOJIY4E€HHMsI BBIBOJIOB.

N3ydenne ¢u3nku cocoOHO BHECTH PELIAONINI BKJIAaX B (OpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YyYarOlINXCs.

esu u3yyeHus ydeOHoro npeaMmera « Ousuka»
Henun wu3ydeHuss (GU3UKK Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu npenojaBaHus ydeOHoOro mnpenmera «®Duszmka» B



oOpa3oBareibHbIX opraHusauusx Poccuiickoir ®@enepauuu, peanu3yroIINX
OCHOBHBIE  00I11€00pa30BaTENbHbIE NPOrPAMMBI,  YTBEPKAEHHOW pELICHUEM
Komnernn MunucrtepcTBa npocsemenuss Poccuiickoin ®denepanun, OpOTOKOA OT
3 nexadbps 2019 r. Ne [1K-4BH.

Henu uzydenust Gpu3nKu:

OpUOOpETeHHEe HHTEpeca U CTPEeMJICHUS OOydYaromMxcs K HaydyHOMY
U3YYEHUIO TPUPOJABI, Ppa3BUTHE HX HMHTEIUIEKTYaJIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAy4YHOM METOJIe MO3HaHUA U (HOPMHUpPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHMS KaK pe3yjibTaTa U3y4YeHUsS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopMuUpoBaHUE TMPEACTABICHUN O ponu (U3UKK sl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  cepax  Oymyuiei
npodeccuOHaIbHOM AESTENbHOCTH, CBSI3AHHOM C (U3MKOM, MOArOTOBKA K
JanbHeHeMy 0OOy4eHHIO B ’TOM HallpaBJIeHUU.

JlocTkeHue STUX LeJied Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
00ecreynBaeTcsl peleHUEM CIEYIOINX 3a/1a4:

npuoOpeTeHne 3HaHMM O  JMCKPETHOM CTPOSHUM  BEIIECTBAa, O
MEXaHUYECKHUX, TEINIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

NpUOOpEeTeHHEe YMEHUU ONHUCHIBATh M OOBSACHATH (DU3WYECKUE SIBICHUS C
UCITOJIb30BAHUEM IOTYYEHHBIX 3HAHUM;

OCBOEHME METOJOB pEIIEHUS MPOCTEUIINX pacy€THBIX 3adad C
UCIIONIb30BaHUEM  (U3UYECKUX  MOJeNIeid,  TBOPYECKUX U  MPAKTHUKO-
OpUEHTHPOBAHHBIX 3a/a4Y;

pa3BUTHE YMEHUW HaOMIOAATh MPUPOJIHBIC SBICHUS U BBIOJHSITH OIBITHI,
nabopaTopHbie pabOTHl U IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C HCIOIb30BAHHEM
U3MEpUTETBHBIX TPHOOPOB;

OCBOCHHE TPHEMOB pabOThl ¢ HHpOpMaNUEeH (U3NYECKOTo COJepKaHUs,
BKJItoYasi MHGOPMAIMI0O O COBPEMEHHBIX JOCTIXKEHUAX (U3MKH;, aHalu3 U
KPUTHUYECKOE OLIEHUBAaHUE UHPOPMAIIHH;

3HaKOMCTBO €O c(hepamu npodeccruoHaTbHON e TeNbHOCTH, CBI3aHHBIMU C
($U3MKON, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMH Ha JOCTH)KCHUAX
buznuecKkor HayKu.

Ha ocHoBe m3ydenuss Marepuana Kypca (pU3MKU MPOAOIDKATH pa3BUBATh Y
oboyuarommxcs ¢ HOJIA mbicmuTenbHBIC ONEpanuu, Ipu U3y4eHUH (PU3NYECKUX
3aKOHOB, TEOpHUH; OOPa3HOro, JOTMYECKOTO MBIIUICHUS, NMPU PELICHUH 3ajad;
pasznuuHble BUABI NAMSATH M BHUMAHUSA, NPU HU3YYEHHHM HAy4YHOW JAESITEIBHOCTH
YU€HBIX; (QOpPMHpPOBATH HAy4YHYIO pedyb, C MPUMEHEHHEM (PU3NYECKON
TEPMHUHOJIOTMA HA BCEX OJTanax oOO0y4YeHHs] M OCYLIECTBIATh KOPPEKLUIO
JBUTATENIbHBIX HApYyIIEHWW TPU BBITOJHEHUM MPAKTUYECKUX 3aJaHuil WIn
nabopatopHeIX paboT. MakcuMmanabHO CBSI3bIBATH NPUOOpPETaeMble 3HAHUS C
MIPAKTUYECKON JI€ATEIbHOCTBIO U IOBCEJHEBHON JKU3HBIO O0yYaromuxcs,
pa3BuBaTh  y4eOHYI0O  MOTMBAalMIO K  [IO3HABATEJBHOW  JEATEIBHOCTH.



IIpuHIMNBI M MOAX0AbI K peaju3anuu padoyeil mporpaMMbl

Jlunamuunocms  ocnpuamus  yuedonozo  mamepuana. Ilpenmnonaraer
UCIIOJIb30BAaHUE 3aJaHM 10 CTeNeHW HapacTarouledl TpyaHoctd. Crenyer
noa0upaTh 3aJaHus, TPH BBITOJTHCHUM KOTOPBIX HCIOJB3YIOTCS JEHCTBUS
Pa3IMYHBIX AaHATTU3aTOPOB: CIIYXOBOTO, 3pUTEIBHOTO, KHHECTETUYECKOTO.

llpunyun npooykmuenou obpabomku ungopmayuu. B uensx mydirero
yCBOGHUSI TIpeaMeTa, pabodasi mporpaMma COCTaBIISIETCS TaKUM 00pa3oM, YTOOBI
UMETh BO3MOXHOCTh YBEIMYHTHh KOJUYECCTBO YACOB IO BCEM TeMaM, HCKIIOYUTH
HeoO0s3aTebHBIE TEMBI, COKPATUB 00BEM TEOPETHUECKOTO MaTepuaia, COXpPaHHB
IIPH 3TOM KaK MUHUMYM 0a30BBIH YPOBEHb MOJATOTOBKH OOYYAIOIIUXCS. Y ICIHTh
OoJpIlice BHUMAHHME HATJISAIHO-IMITUPUYECKON JESITCILHOCTH. Teopus MOXKeT
U3y4aTrbcs O€3 BBIBOJA CIIOKHBIX (GopMyIl. 3agaud, TpeOyrolue MPUMEHEHUS
CIIOHBIX MaTEMaTHYCCKUX BBIYUCICHUNW W (OpMYJ, pemarTcs B KiIacce ¢
NIOMOIIBI0  yuuTens. B y4eOHBIM Tporiecc HEOOXOIUMO BKIIFOYATH 3aJIaHUS,
NPENoarapilue caMoOCTOSTENbHYI0 00paboTKy MHPOpMALIUK 00YYaIOIUMUCS C
MCII0JIb30BaHUEM JIOZMPOBAHHOM MO3TAIHON momMony neaarora. [IpeaBapurensHO
yuutTenab o0y4yaeT paborarh ¢ mHpopmalmeil mo oopasily, aaropuTMy, BOIpOCaM.
OOyyaroluiicss OCYIIECTBIIET TMEPEHOC IOKAa3aHHOTO crocoba o0paboTku
WH(POpPMAIIMK Ha CBOE MHIUBUyaJIbHOE 3aJIaHNC.

Ipunyun UHOUBUOYATbHO-OUGDepeHyUPOBAHHO20 nooxooa. [Tpu
peanuzanuu  aAanTHPOBAHHOW  MPOrpaMMbl  HEOOXOAMMO  MCIIOJH30BATh
b depeHIrpoBaHHBIN MOIX0 K KaXA0MY 00y4YarolleMy COrIaCHO €ro JIuarHos3a
u pexomennanuii [IMIIK. B mporecce oOyueHwus, yduTeldb YUHUTHIBAET TaKHE
0COOEHHOCTH O0YYaromierocsi, Kak pa3BUTHE JBUTATENbHOU C(ephl, HapylIeHHE
oOmreit MoTopuku (00Iasi HAMPSKEHHOCTh WM BSAJIOCTh, HETOYHOCTH JABUKCHUH,
napaqdy, Tape3bl, HAJIWYUE WX OCTATOYHBIX SABJICHUI); OCOOCHHOCTU
paboTocriocoOHOCTH (YTOMJISIEMOCTb, HCTOIIAEMOCTH, pPaccessHHOCTb,
MIPECHIIAEMOCTb, YCUTIMBOCTh, TEMIT PA0OTHI; YBEIMUYECHUE KOJIMYECTBA OMIUOOK K
KOHITy YpOKa WJIHM MPU OJHOOOPA3HBIX BUAAX ACSATEIBHOCTH). TOHKHE IBMKCHHS
najablleB HEPa3BUTHl MPAKTUUECKH Yy Bcex oOyuatommuxcs. [loatomy mnepen
YUHUTENIEM CTOUT 3ajlaya COBEPIICHCTBOBAHUS JIBMKEHUN W CEHCOPHOTO Pa3BUTHS
MPY BBITIOJIHEHUU TPAKTUYECKUX U J1abopaTopHbIX paboT. Ilpu HemoctaTouHOM
Pa3BUTHH YCTHOM pEeYM MpPH MPOBEACHUU TEKYIIETr0O W HMTOTOBOTO KOHTPOJIS
UCIIOJIb3YET METOJIbI, 00Jeryaromue JOCTHKECHHUS MOJOKUTEIBHOTO Pe3ysibTaTta H
HE TPaBMUPYIOIIYIO ICUXUKY 00 yJarOIIHXCS.

Ipunyun momueayuu x yyeruro. ITOT MPUHITUT MOPA3YMEBAET, UTO KAXKI0E
ydeOHOe 3a/laHHe JTOJDKHO OBITh YETKUM, T.€. 00YJAIONINIICS MODKEH TOYHO 3HATH,
9TO HAJ0 CAeNaTh /IS TMOJyYeHHs pe3yiabTata. Y oOydaromerocs B cliydae
3aTPyIHEHHS JOHKHA OBITh BO3MOXKHOCTH BOCIIOJIB30BATHCSI OMOPOI Mo o0pasiry,
0 aITOPUTMY (3a0BLT - TOBTOPIO - BCIIOMHIO - CJENAl0).

OnuuM U3 myTed NOBBINIEHUS MOTHUBAUMM U 3(PEPEKTUBHOCTH YyueOHOU
JESTEHPHOCTH SIBJISICTCS] BKIIFOUCHUE 00YUJAIOIINUXCS B YUEOHO-HCCIIEIOBATEIBCKYIO
U TPOCKTHYIO JIEATeILHOCTh, KOTOpas WMEET CJEAYIoNue OCOOCHHOCTH:



e HeNM MW 33Ja4yd  3TUX BHUAOB JEATENBHOCTH OOYyYarOIUXCS
ONPEENSIOTCSA KaK UX JUYHOCTHBIMU MOTHUBAaMHU, TaK M COLUAIBHBIMHU. DTO
O3HAYAET, YTO TaKas JAEATEIbHOCTh J0HKHA OBITh HApaBlIeHAa HE TOJIBKO Ha
MOBBILIEHWE KOMIIETEHTHOCTHM IMOJPOCTKOB B MpPEAMETHOW 00sacTu
ONMpEJENCHHbIX YYEOHbIX IUCUUIUIMH, HE TOJbKO Ha pa3BUTHE HX
CIIOCOOHOCTEW, HO M Ha CO3/aHHME MPOAYKTA, UMEIOIIETO 3HAYMMOCTb JIJIs
APYTHX,

e yyeOHO-UCCNEAOBATENIbCKasl U MPOEKTHAsA JEATEIbHOCTb JOJKHA
ObITh OpraHM30BaHAa TakUM 00Opa3oM, YTOObI OOy4arIuecs CMOTJIH
peanu3oBaTh CBOM TMOTPEOHOCTH B OOMIEHMM C OJHOKIJIACCHUKAMM,
yuurenasiMu u  T. A. CTpos pa3iMuHOTO poja OTHOIIEHHS B XOJIe
L[CJICHAIIPABJICHHOM,  ITOMCKOBOM, TBOPYECKOM U INPOAYKTUBHOWU
JEeSATENbHOCTH, 00YyYalOUIUeCs] OBJIAJIEBAIOT HOPMAaMU B3aMMOOTHOILIEHUN C
pPa3HbIMHU JIIOJbMH, YMEHHUSIMU MEPEXOJUTh OT OJHOIO BHAA OOUICHUS K
IpYroMy, MpPHOOPETAIOT HABBIKM HWHAUBUIYAJIbHOM CaMOCTOSITEIbHOU
paboThl U COTPYTHUYECTBA B KOJIJICKTUBE;

e opraHuzanus Y4eOHO-MCCIEAOBATENbCKUX M MPOEKTHBIX paldoT
oOy4arommuxcs o0ecreuynBaeT coueTaHue pa3ITUYHBIX BUJIOB
MO3HABATEIBHON NEeATeTbHOCTH. B 3TUX BUAAX NESITENIbHOCTH MOTYT OBITh
BOCTpEOOBaHbl  MPAKTUYECKH  JIIOObIE  CIMOCOOHOCTH  TMOAPOCTKOB,
peain30BaHbl JUYHbIE IPUCTPACTHUS K TOMY WJIM MHOMY BUJTY J€STEIBHOCTH.

XapakTepucTuka oco0bIX 00pa3oBaTeJIbHBIX MOTPeOHOCTEH

® HENPEPBIBHOCTH KOPPEKLIMOHHO-Pa3BUBAOLIETO npoiiecca,
peann3yeMoro Kak 4yepes cojepkaHue oOpa3oBaTeIbHBIX 00JacTel, Tak U B
npolecce HHANBUAYaTbHON paboThI;

® BBEJICHHE B COJIEp)KaHHE OOYy4YEHUsS CHEIUAIbHBIX pa3/iesioB, He
npucyrcTByromux B IIporpamme  HOpMasibHO Pa3BUBAIOLLIMCS
CBEpPCTHHUKAM;

® UCIOJb30BAaHUE CIEHHUAIBHBIX METOJOB, NIPUEMOB U CPEICTB
oOydeHuss (B TOM 4HCIEe CIEIUATU3UPOBAHHBIX  KOMITBIOTEPHBIX
TEXHOJIOTUH), 00ECTIEYNBAIOIINX PeaTnu3aiiio 00yIeHMS;

® UHAMBHUAYyaTu3aius o0ydeHus: TpeOyeTcs: B OOJbIel CTETeHH, YeM
JUTSI HOPMATHUBHO Pa3BUBAIONIETOCS O0YYarOIIETOCs;

e HEOoOXO/IMMO HWCTIONB30BAHUE OMNOp C JeTanu3anued B ¢opMme
AITOPUTMOB JJI1 KOHKPETH3alUKU ACHCTBUI MPU CAMOCTOATENIbHOU pabdorte,
oOecrieueHue 0c000OW TPOCTPAHCTBEHHONW H BPEMEHHON OpraHU3aIiu
o0pa3oBaTeIbHOM CPEIbI.

e crieruanabHOEe OOyUYeHHE «IEPEHOCY» CPOPMUPOBAHHBIX 3HAHUHN U
YMEHHU B HOBBIE CUTYallMU B3aUMOJICCTBUS C IEMCTBUTEIBHOCTHIO;

e clielMalibHasi MOMOIIb B PAa3BUTHUU BO3MOXHOCTEH BepOaJbHOU W
HeBepOabHOM KOMMYHUKAIIMU HA ypoKax (QU3UKH.

Mecto yueOHOro npeamera «Pu3uka» B yueOHOM ILIaHe
B cootBerctBun ¢ ®I'OC OOO ¢Pusuka sBuasgercss o00sA3aTEIbHBIM



MpPEeIMETOM Ha YPOBHE OCHOBHOro oOumiero oOpa3zoBaHusa. JlaHHas mnporpamma
npeaycMaTpuBaeT u3ydeHue (U3MKM Ha 0a30BOM ypoBHE B 00bEME NO 2 4 B
Henemo B 7, 8,9 u 10 xmaccax.

Conep:xkanme yueOHOro npeamera « Duznka»
7/ Kjaacc

Pa3zjnen 1. ®u3uka u eé pojib B NO3HAHUU OKPYKAKIIEr0 MUPA

duszuka — Hayka o npupoge. Ssmenus mpupoasl (MCY). ®usuueckne
SBJICHUS: MEXaHUYECKHE, TEIUIOBBIC, JJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

duznyeckue BenUUMHbL. M3mepenue ¢uznueckux BeanuuH. Duzmyeckue
npuOopsbl. [lorpemnocts n3mMepennii. MexxayHapoiHasi cUCTeMa €IMHUIL.

Kak ¢usuka u Jgpyrue ecTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOJY.
EcTecTBeHHO-HAYUYHBIM METOJI TMO3HAHMS: HAOIIOAEHHE, MOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro siBieHus. Onucanue GU3NYeCcKX SIBICHUN ¢ TOMOIIBI0 MOJICIIEH.

JHemoncmpayuu

1. MexaHuyeckue, TeIIOBBIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE
SIBJICHUS.

2. dusnyeckre NpuOopsl U MPoIeaypa MPSAMBIX U3MEPEHUN aHATIOTOBBIM

U 1T (POBBIM MTPHUOOPOM.

Jlabopamopnuie padbomut u onvimaol
OmnpeneneHue HEHbI AeIEHUS KAl K3MEPUTEIBHOT0 MpUdopa.
N3mepenne paccTosTHUMN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MAJIbIX TEJL.

N3mepenue temneparypbl OpH MOMOILIU KUJIKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIEPaTypHhI.

6. [IpoBeneHue wucciaegoBaHUs MO MPOBEPKE THUIOTE3bl: JalbHOCTH
noJsiéra mapuka, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJiblie, YeM OOJbIle BHICOTA
IyCKa.

Pa3nen 2. [lepBoHayanbHble CBeeHHS 0 CTPOEHUH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HX pa3Mmepbl. OTBITHI,
JIOKA3bIBAIOILINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHre dyacTull BeniecTtBa. CBSA3b CKOPOCTU JIBUKEHUS YacTHI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmmosmelicTBue YacTHIl
BEILIECTBA: MPUTSKEHHUE U OTTAJIKHUBAaHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHUE Ia30B, KUIAKOCTEU U TBEPIBIX
(kpuctaminueckux) Ten. B3auMoCBsI3b MEXJy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH

2

AR

1 MC — aneMeHTHI CoJiep KaHMs, BKIIOYAIOMINE MEKIPEAMETHBIE CBSI3H, KOTOPBIE ITOAPOOHEE PACKPHITHI B TEMATHUECKOM
TUTAHUPOBAHUH.

2 3pech U fanee IPUBOJUTCS PACIIMPEHHBIN IEpeUeHb 1a00paTOPHBIX PabOT U OIMBITOB, M3 KOTOPOT'O YUHUTEINb JeNIaeT BEIOOp IO
CBOEMY YCMOTPEHHIO U C YIETOM CHHCKa SKCIEPHUMEHTAIBHBIX 33JaHUH, TpeIaraeMbix B pamkax OI'D mo ¢usnke.



arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpayuu

1. HabGmronenure 6poyHOBCKOIO IBUKEHUS.

2. HaGmonenue nuddysuu.

3. HaGmionenuve  siBNeHUN, OOBSACHAIOIIUXCS  TNPUTSKEHUEM  WUIIU

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopnuie padomot u onvimaol

1. Ounenka aumameTpa aToMa METOJOM pPsIOoB (C  HMCHOJIb30BAaHUEM
dotorpaduii).

2. OnbIThI 110 HAOIOICHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.

3. OnpiTbl 1O OOHApYXEHUIOD  JEHUCTBUA CHUJI  MOJIEKYJSIPHOTO
PUTSKEHUS.

Paznen 3. /IBu:KeHHe U B3auUMOo/ieiicTBHeE TeJl

Mexannueckoe JBM)XeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKeHHH. Pacuér mytu u
BPEMECHH JIBHXKCHUS.

SABnenve wHepHuu. 3aKOH MHEPIMHU. B3aumojeicTBue Ten Kak NMpUYUHA
U3MEHEHUS CKOPOCTH JIBIDKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTE BemiecTBa. CBSI3b TUIOTHOCTU C KOJMYECTBOM MOJICKYJ B €IUHUIIC
o0béMa BelecTna.

Cuita KaKk XapakTepucTuKa B3auMozehcTBus Ten. Cuia ynpyroctu M 3aKOH
I'yka. M3mMepenne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuna Tsokectu Ha apyrux ruiaHerax (MC). Bec tenma. HeBecomocTb.
CnoxxeHue cuil, HalpaBJICHHBIX 110 OAHOMN npsiMoi. PaBHoaeiicTByromas cui. Cuia
TpeHusi. TpeHHe CKOJILKEHUS U TPEHHE IOKOs. TpeHue B MPHUPOAE U TEXHUKE
(MC).

Hemoncmpayuu
HaGmronenre MexaHU4eCcKoro JBUKEHUS Tea.

HN3mepenne CKopoCTH MPSIMOJIMHEUHOTO TBU>KEHHS.
HaGmronenue siBineHusI THEPIIUU.

HaGmronenne u3meHeHus: CKOPOCTH MIPU B3aUMOICHCTBUN TE.
CpaBHeHHE Macc 10 B3aUMOJIEUCTBUIO TEI.

CnoxeHue cuil, HallpaBJIEHHBIX MO OJHOMN MPSIMOI.
JIaﬁopamopubze pabomsl u onvimul

ok owdE

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

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

3. Omnpenenenne TUIOTHOCTH TBEPOTO TeEa.

4, OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD pPaCTSKEHUS
(medopmarun) IpyKUHBI OT MPUITOKEHHON CHJIBL.

5. OMnBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTD CHJIBI TPCHUS CKOJBKCHUS

OT BEcCa TeJla U XapaKTepa COMPUKACAIOIIUXCS TIOBEPXHOCTEM.
Paznen 4. JlaBjieHue TBEPABIX TeJ, ;KUIKOCTEH U ra3oB
Jasnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUs JaBiieHus. JlaBneHue rasa.



3aBUCUMOCTb JaBJi€HUS raza oT o0béMma, TemmepaTypsl. llepenaua naBiaeHus
TBEPABIMU TEJIAMH, JXKUAKOCTAIMU M ra3zamu. 3akoH Ilackans. IIneBmarnueckue
MalIvHbl. 3aBUCUMOCTb JAaBJEHUS KUJIKOCTU OT TayOuHbl. ['mapoctaTtmueckuii
napanokc. Coobmiaronyecs: cocyasl. [ uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnu u armocheprnoe nasineHue. [IpuunHbI CyliecTBOBaHUS
Bo3ayuiHOM oOosnouku 3emuu. OmnbeiT Toppuduennu. M3mepenue atmocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 17151 U13MEpeHuUst aTMOCHEPHOTO JTABICHUS.

JlelicTBrE KUIKOCTH U ra3a Ha NOIPYKEHHOE B HUX TeJIO. BhITaKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxonnaBanue.

Jemoncmpayuu
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYyPBI.

[lepenaya naBneHus: KUAKOCTHIO U TA30M.

CooOmaromuecs cocy/bl.

I'mppasnnueckuii npecc.

[IposiBnenue nericTBUs aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH
T€Ja U IIOTHOCTU KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAOIIEH CHUIIBI BECY BHITECHEHHOU KUJKOCTH.

8. VYcnoBue 1uU1aBaHus TeEN: IUIABAaHWE WM MOTPYKEHHE Tel B
3aBUCUMOCTH OT COOTHOLIEHUS IUIOTHOCTEH TEJIa U )KUIAKOCTH.

Jlabopamopnuie pabomot u onvimaoi

ok owdE

1. HccienoBanne 3aBHCHMMOCTH Beca Tela B BOJE OT 00BEMa
MOTPY>KEHHOU B KUJIKOCTh YaCTH TENA.

2. OnpeneneHue BBITAJKUBAIOIIEW CHJIBI, JACHCTBYIOUIEH Ha TEIoO,
MOTPYKEHHOE B KUIAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI, ICHCTBYIOIIECH Ha
TEJIO B KMJKOCTH, OT MacCCHhI TeJia.

4, OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIIECH CHJIBI,

JEHCTBYIOIIECH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHOU B JKHJIKOCTh YaCTH
T€JIa U OT IJIOTHOCTH KUJIKOCTH.

o. KonctpyupoBanne apeomeTpa WIM  KOHCTPYUPOBAHHE  JIOAKH
U ONIPELIETICHUE €€ IPYy30II0IbEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTb. JHEPIUs

Mexanndeckasi padbota. MOITHOCTS.

[IpocThie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [I[pumeHenue npaBuiia paBHOBECHSI phluara K OJIOKY.
«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannyeckass d3Heprus. KuHeTMyeckas W TNOTEHUUANbHAs JHEPIUSL.
[IpeBpalieHre 0JTHOTO BUJIa MEXAHUYECKOW PHEPTUU B JPYroil. 3aKOH COXpaHEHUs
SHEPrUU B MEXaHHKE.

Hemoncmpayuu

1. [Tprmepsl NpOCTHIX MEXAaHU3MOB.



Jlabopamopnuie padbomot u onvimaol

1. Omnpenenenue pabOThI CUIIbI TPEHUS TP PABHOMEPHOM JBUKEHUU
T€J1a I10 TOPU30HTAIIBLHOM ITIOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECUS pblyara.

3. N3mepenue KII/1 HaKTOHHOM TIOCKOCTH.

4, N3ydeHune 3akoHa COXpaHEHUsI MEXaHUYECKOU SJHEPTUMU.

[ KJj1ace

Pa3jen 6. TensioBble siBJIeHHS

OCHOBHBIE TIOJOKEHUSA MOJICKYISIPHO-KUHETUYECKOM TEOpUH CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB U MOJIeKyd. ONbIThl, MOATBEPKIAOLINAE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOU TEOPUH.

Mogenun TBEPAOrO, KHUIAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOICTB ra3o0B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUH MOJEKYIIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIPHBIE siBICHUA. TEII0Boe pacliupeHue U CHKaTue.

Temnepatypa. CBa3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHUS
YaCTHII.

Buaytpennsis  sHeprus. CrocoObl HW3MEHEHUST BHYTPEHHEH DSHEpIruu:
TeIIonepeaya u COBEpILICHUE paboTHL. Buasi TEIUIONEepeIauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHUE.

KonnuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTH BellecTBa. TermooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIIJIOBOTO OajlaHca.

[InaBneHue U OTBEP/IEBAHUE KPUCTAIIIMUECKUX BEIIECTB. Y IeJIbHAs TEIJIOTa
miaBiaeHus. [lapooOpasoBanne u koHxaeHcanusa. Mcmapenwme (MC). Kunenwue.
VYnenwHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTH TeMIIEpaTypbl KUIIEHUS OT
aTMoc(epHOro J1aBlicHus. BiaxHOCTh BO3ayXa.

DHeprus ToriuBa. Y AeibHas TeIIoTa CroOpaHus.

[Tpunnumer  paboThI TEIUIOBBIX JIBUTATEIICH. KIIT TEILIOBOT'O
asurarens. TermIoBble IBUTATEIN M 3alluTa oKpy:xaroimeii cpeast (MC).

3aKOH COXpaHEHHUs U MPEBPAILCHUSI SHEPTHU B TEIUIOBBIX mporeccax (MC).

Hemoncmpayuu

1. Hab6mronenre O6poyHOBCKOTO JBUKEHUS.

2. Ha6monenne nuddysun.

3. HaGmonenue siBjeHN CMaYMBaHUS W KaTWJUIIPHBIX SBICHUH.

4, HaGmroeHre TerioBoro pacmpeHust Tell.

5. N3MeHeHre naBiieHUs rasa Npu U3MEHEHHU 00BbEMAa M HArpeBaHUU
WM OXJIaXKICHUU.

6. [IpaBuna u3MepeHus: TeMIepaTyphbl.

1. Bunpr Temionepenaum.

8. OxJtaxkieHue Npyu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHnr padOThl BHSIIIHUMHU CHJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmronenue KUIICHHS.

12. HaOmroaeHue mMOCTOSTHCTBA TEMIIEPATYPhI IIPH IIABJIICHHUH.
13. Mopgenu TeIIoBBIX ABUTAaTENIEN.
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Jlabopamopnuie padbomot u onvimaol

1. OnpiTbl 1O  OOHApYyXEHUIO  JEUCTBUA CHJI  MOJIEKYJSIPHOTO
IIPUTSAKEHHUS.

2. OMnBITHI 1O BBIPAIMBAHNUIO KPUCTAJIOB IIOBAPEHHOW COJIM WJIK caxapa.

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

4, Onpenenenue AaBieHMs BO3AyxXa B OAJIOHE LIPUILIA.

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

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

7. HaGmronenrie uaMeHeHusl BHyTpEHHEH SHEPTUU Tella B pe3yJibTaTe
TEIUIoNepeaaun U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBieHUs TEIJI000OMEHA NMPU CMEUIMBAHUU XOJIOIHOU U
ropsiueu BOJBI.

9. OnpeneneHue KOIMYECTBA TEIUIOTHI, IOJIYYEHHOrO BOJOW MpHU

TEMJI000MEHE C HAarPEeThIM METAUTUYECKUM HIUJIMHIPOM.

10. Onpenenenue yaeapHON TEIIIOEMKOCTH BEIIIECTBA.

11. HccnenoBaHue mpoiiecca UCIapeHus.

12. OmnpeneneHue OTHOCUTEIBHON BJIAXKHOCTH BO3yXa.

13. Ompexenenue ynenbpHON TETUIOTHI TIABICHUS JIbJIA.

Paznen 7. DileKTpUuYecKHe U MATHUTHbIE SIBJICHUS

Onektpuzauus Ten. [[Ba poaa 3JeKTpUUECKUX 3apAnoB. B3anmoneiicTBue
3apspKeHHBIX  Tesl.  3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSIHUS MEXKY TEJIAMU ).

Onektpuueckoe mnojue. Hanpsok€HHOCTh anekTpuyeckoro mnons. [IpunHimn
CYHEPIIO3UIIMH JICKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3aps/l.
Crpoenune aroma. IIpOoBOOHMKM W JOUAJIEKTPUKU. 3aKOH  COXpPaHEHUS
ANEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHUS SJEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSSHHOTO ToOKa. JIeHMCTBUS AJIEKTPUUECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka.  DIEKTPUYECKOE  HaIpsiKEHHE.
ConpoTtuBieHUe MPOBOJHUKA. Y AEILHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. IlocnemoBaTenbHOE UM MApajlIeibHOE — COEMHEHHE
MIPOBOIHUKOB.

PaGota m MOMmMHOCTH J3NEKTpUYECKOro Toka. 3akoH Jlxoyms—Jlenna.
DneKTpUuuecKue ey U NOTpeOUTeNn NeKTPUYECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHWTH.  B3auMoOIelCTBHE  NOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosne. MarHutHoe nojie 3eMJIM U €ro 3HAaY€HUE I )KU3HU Ha 3eMiie.
Ombir  Opcrena. MarHuTHoe TOJE€  3JIEKTPUYECKOro Toka. lIpuMenenue
AJIEKTPOMArHuTOB B TEXHHKE. J[efiCTBME MArHUTHOIO MOJIsi HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TMOCTOSIHHOTO TOKa. MCMOnb30BaHME 3JIEKTPOJBUTATENEH B
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TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Omnertel @apanes. SBieHue AMEKTpOMarHuTHON nHAYKInU. [IpaBuno Jlenna.

DIIEeKTpOreHepaTop. CnocoOb1 IIOJIyYECHHUS AIEKTPUUYECKON DHEPIUHu.
DNEeKTPOCTaHIINU Ha BO30OHOBISIEMbIX UICTOYHUKAX YHEPTUH.

Jemoncmpayuu

1. DIIeKTpuU3anus Tel.

2. JIBa poja PIEKTPUUYECKUX 3apsAJIOB M B3aUMOJCHCTBHUE 3apsKECHHBIX
Tel
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ANEKTPOCKOIIA.

DIIEKTPOCTATHYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsI0B.
[TpoBOIHUKH U TUAIIEKTPUKHU.

MoenupoBaHue CUJIOBBIX JUHUM JIEKTPUYECKOTO TOJIS.
HcToyHrnKHM TOCTOSTHHOTO TOKA.

JIecTBUA DIIEKTPUYECKOTO TOKA.

0. DnexkTpu4ecKuil TOK B KUIKOCTH.

1. T'a30BwIii pa3psia.

12. V3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. V3MmepeHue >AEKTPUUECKOTO HAMPSHKEHUSI BOJIBTMETPOM.
14. Peocrtat u Mara3uH CONPOTHUBIICHUH.

O W H O OT 8 O
RBE©oo N A

u 15. BzaumoneicTBHE MOCTOSTHHBIX MArHUTOB.
16. MopuenupoBaHrue HEBO3MOXKHOCTH Pa3/IeJICHUS IMOJIOCOB MarHUTA.
n 17. MopaenupoBaHUE MAarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.
e 18. Omnmit OpcTena.
i 19. MaruautHoe 1ojie Toka. DJIEeKTPOMarHur.
¢ 20. JleiicTBME MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
T 21. DnexTpoiaBHUrarTeib MNOCTOSHHOTO TOKA.
B 22. MHccienoBanue siBICHUS dJIEKTPOMArHUTHOW MHIYKITUH.
u 23. Omnbitel Dapajes.
e 24. 3aBUCHUMOCTb HalpaBJICHHUS WHAYKIIMOHHOTO TOKa OT YCJOBHUH €ro
BO3HUKHOBEHHUSI.
25.  DIeKTporeHeparop MOCTOSIHHOIO TOKA.
Jlabopamopnuie pabomot u onvimaot
1. OnpiThl TI0O HAOMIOJIEHUIO DSJEKTPU3ALMH Tl HHIAYKIUMEH W TIpH
COTPUKOCHOBEHUHU.
2. HccnenoBanne AEWCTBUS 3JIEKTPUUYECKOrO IOJS HA TPOBOJAHUKUA U
TUDIIEKTPUKH.
3. COopka u mpoBepKa padOTHI MIEKTPUUECKON IETH MOCTOSTHHOTO TOKA.
4, N3mepenue u peryampoBaHue CHIIbI TOKA.
o. N3mepenue u peryampoBaHue HAMPSKEHMUS.
6. NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.
1. OnbITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTh  3JIEKTPUUYECKOTO

CONPOTHUBIICHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAN MONEPEYHOrO0 CEYEHUS U
Martepuana.
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8. IIpoBepka mpaBuiia CI0KEHUS HAINPSHKEHUN IPU MOCIEI0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuia I CHIBI TOKA MPU MapajUICIbHOM COSTUHEHUHU
PE3UCTOPOB.

10. Onmnpenenenue pabOThl AIEKTPUUYECKOTO TOKA, HIYIIETO 4epe3
PE3UCTOP.

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

12. WccnemoBaHue 3aBUCMMOCTU CUJIBI TOKA, UAYILETO Yepe3 JaMIIOUKY,
OT HaIPSDKEHUS HA HEW.

13.  Omnpenenenune KIIJ] narpeBaTesns.

14. VccnemoBaHue MarHUTHOT'O B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

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

16. HccnemoBaHue JeWCTBHS DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17.  OnwIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS
KATYIIKWA C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPaBJICHUS TOKA B KaTYIIKE.

18. U3yuenue nedcTBHS MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. KoHctpyupoBanue u u3yueHue paboThl 3J€KTPOIBUTaATENS.

20. Usmepenue KIIJ] anexkrpoaBuraTeabHON YCTAHOBKH.

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

8 ki1acc

Pa3nen 8. Mexanuveckue siBJIeHUs

Mexanuyeckoe JABWKEHHE. MarepuanbHas Touka. Cucrema otTcuéTa.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JBHWKEHHS. PaBHOMEpHOE MpsSMOJIMHENHHOE
nBuxeHne. HepaBHOMepHOe mpsiMosinHEtHOEe nBUkeHHe. CpelHssl 1 MTHOBEHHas
CKOPOCTb TeJla IPH HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHOe nBmwkeHue. CB0oOOIHOE
najgenue. OnwiTel ["anuies.

PaBHOMEpHOE NBH>KEHHME MO OKpYykHOCTH. [lepumoa u wacrtota oOpamieHusl.
JIuHeiHas U yriaoBasi CKOpOCTH. L[eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBeii1 3axkoH Herorona. Bropon 3akoH Herorona. Tperunt 3akoH
Herorona. IIpuHumn cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS,
cuia TPEHUs MOKOs, IPYTUe BUJIBI TPEHUS.

Cunia TSKEeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHUE CBOOOIHOTO
najgenus. JlBuxenue mianer Bokpyr Connuna (MC). IlepBasg kocMuueckas
CKopocTb. HeBecOMOCTh U meperpys3Kku.

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

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

Mexanuueckasi pabotTa ¥ MOIIHOCTh. PaboTa CuI TSDKECTH, YNPYTOCTH,

14



Tpenust. CBsi3b AHEPruu M padboTel. [loTeHIManbHas SHEprus Tejia, MOAHITOrO Haj
ITOBEPXHOCTHIO 3eMiu. [loTeHIManbHasA SHEprus ckartoi npyxuHsl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW JHEPruUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu

1. Habmronenre MexaHU4eCKOro JBUKEHUS Tella OTHOCUTENIBHO Pa3HbIX
TEJ OTCUETA.

2. CpaBHEHUE NyTEW UM TPACKTOPUM JIBMKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

3. N3mepenune CKOpoCTH U yCKOPEHUS MTPSMOJIUHENHOTO IBUKEHUSI.

4, HccnenoBanne Npu3HAKOB paBHOYCKOPEHHOTO ABUKEHUS.

5. HaGmionenue nBu>keHUs Tea M0 OKPY>KHOCTH.

6. HaGmionenre MexaHWYECKUX SBJICHHM, MPOUCXOISAUIUX B CHCTEME

orcu€ra «Temexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JBH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHUSI T€Ja OT MacChl Tella W JICUCTBYIOIIEH Ha
HETO CHJIBI.

8. HaGmonenne paBeHCTBa CHIT TIPU B3aUMOJCHCTBHUU TE.

9. N3MeHeHune Beca Tenna npu yCKOPEHHOM JIBUKECHUU.

10. Ilepenauda ummysbca Mpy B3aUMOJICHCTBUU TEJI.

11. [IpeoOpa3zoBaHus SHEPTUU MTPU B3AUMOJICHCTBUH TEI.

12. CoxpaHeHHe UMITyJIbCa MPU HEYTIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca MPU aOCOTIOTHO YIIPYTOM B3aUMOIEHCTBUU.

14. HaGnropeHue peakTUBHOTO JBM)KCHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU MPHU CBOOOITHOM NaJCHHH.

16. CoxpaHeHHue MEXaHUUYECKOW OHHEPrUM TPH JABHKEHHU TeJjla 10
JEVUCTBUEM TIPYKUHBI.

Jlabopamopnuie pabomot u onvimaot

1. KoncrpynpoBanue  Tpakta i pa3roHa W JAJbHEHUIIETO
PaBHOMEPHOTIO JIBMKECHUS IIAPUKA WA TEIICHKKH.

2. OnpeneneHue CpeaHel CKOPOCTH CKOIBKEHUS OpyCcKa WA JBUKEHUS
[IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OnpeneneHue yCKOpEHUs Tejla IpU paBHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM IUIOCKOCTH.

4, UccnenoBanne  3aBUCUMOCTH  IYTH OT  BpPEMEHHU npu
PaBHOYCKOPEHHOM JBWKCHUU 0€3 HaYaJIbHON CKOPOCTH.

d. [IpoBepka rumore3bl: €clii NPU PABHOYCKOPEHHOM JBUXEHUU 0e€3

HAYaJIbHOM CKOPOCTHM IIYTH OTHOCATCS KakK PO HEYETHBIX YHUCE, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHHU OJTMHAKOBBI.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHUSI CKOJIBKEHHUS OT CHIIBI
HOPMAaJbHOTO AaBJICHUS.

7. Onpenenenue kKodppuiMeHTa TPEHUS CKOIbXKEHUS.

8. Ornpenenenue KECTKOCTH MPYKUHBI.

9. Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
Tena o FOPU30HTATBHOMN MOBEPXHOCTH.
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10. Onmnpenenenue padbOTHl CHUJIBI YOPYTOCTH TpU MOIBEME TIpy3a
C UCIOJIb30BAHUEM HETOBUKHOTO U MOJBHKHOTO OJIOKOB.

11. HW3yueHue 3aKOHA COXpAHEHUS SHEPTHUU.

Pa3znen 9. Mexannueckue KoJie0AHUS U BOJTHBI

KonebGarensnoe paBuxkeHue. (OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHUN:
[IEpUOJ, YacTOTa, aMIUIMTyAa. MareMaTH4ecKuld W NPYKUHHBIA MasTHUKU.
[IpeBpallienre sHeprun MNpu KoiaedaTeabHOM JBUKEHUU.

3aryxaromue koynebanus. BeinyxxaeHnslie konebanus. Pe3onanc.

Mexannyeckue BoOJIHBL. CBONCTBA MEXaHUYECKHMX BOJIH. [IpoposibHbIE U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ pacrnpOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPIOM Teie, ceicMuueckue BoiaHbl (MC).

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHAa. OTpakeHue 3Byka. MHbpa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu

1. HaOmronenue xoineOaHuid TEN MOJ AEHCTBUEM CHJIIBI TSKECTH U CHJIBI
YIPYTOCTH.

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

3. HaGmroeHre BRIHYK/IGHHBIX KOJIeOAHUN U PE30HAHCA.

4. PacnpocTpanenue npogobHBIX U MOTMIEPEUHBIX BOJIH (Ha MOJIEIH).

5. HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKUI pe30HAHC.

Jlabopamopnuie pabomot u onvimaoi

1. Ornpenenenne 4acTOThl M TEpUoJa KojaeOaHUH MaTeMaTHYECKOTO
MasiTHUKA.

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

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

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

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

6. OnbIThl, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh TNIE€pUOAa KoJeOaHUi
MPYKUHHOTO MAasiTHUKA OT MACChI Tpy3a U KECTKOCTU MPY>KUHBI.

1. N3mepenne yckopeHus cBOOOTHOTO TaCHHUS.

Paznen 10. DuiekTpoMarHuTHOEe TOJe H  IEKTPOMATHUTHBIE
BOJIHBI

DNEeKTPOMAarHUTHOE  ToJie.  DJEeKTpoMarHuTHele  BoiHBL.  CBoiicTBa
aneKkTpoMarHuTHeIX BodH. Illkana siexkTpomarHuTHBIX BOJH. Hcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DnekTpoMarHutHasi npupojaa cseta. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu
1. CBolicTBa 2NEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBA CBETA.
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Jlabopamopnuie pabomot u onvimaol

1. U3ydeHne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI) MOOUIBLHOTO
TenedoHa.

IHoBTOpHUTEILHO-00001IAO M MOYJIb

[ToBTOpUTENHEHO-0000IAIOMI MOYIb IPEIHA3HAYEH AJI1 CUCTEMAaTU3ALNU
u  0000IIeHHUs]  TPEAMETHOTO  COACP)KAaHMSI W OMNbITa  JIEATECIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (PU3MKH, a TakKe IJIs MOJATOTOBKHU K
OCHOBHOMY TOCYHapCTBEHHOMY »JK3aMeHy Mo (¢u3uKe Uisi OoO0ydaromuxcs,
BBIOPABILIKX 3TOT Y4E€OHBIHN MpeMerT.

[Tpu u3ydeHun TaHHOTO MOIYJS PEATU3yIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATeIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUMBACTCS JTOCTHXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  PEe3yJabTaToB  OoOydeHus, (opMupyercs
€CTEeCTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUU NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (U3HUUYECKUE
SBJICHUSI, TPUMEHSs] TOJy4YeHHBbIC 3HAHMs, pelaTh 3aJadyd, B TOM YHCIIC
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMITHATBHO NESITEIBPHOCTHBIM XapaKTep JAHHOTO pasjiefia peaqn3yeTcs
3a CU€T TOTO, YTO YYAIIHECs BBIOJTHSIOT 3a/IaHKs, B KOTOPBIX UM IpeJjiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pACMO3HABATh W HAYYHO OOBSICHSITH
dbu3uYecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MMOBCETHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHBIE METObI MCCIEAOBAHUS (PU3NYECKUX SIBIICHUH, B
TOM YHCJIE JJI POBEPKH TUIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4yHble OCHOBBI  HaubOoJee BaXXHBIX  JOCTH)KEHUU
COBPEMEHHBIX TEXHOJIOTMHM, HalpuMep, MPAKTHYECKOIO0  HMCHOJb30BaHUS
pa3IMYHBIX KMCTOYHMKOB SHEPrMM HA OCHOBE 3aKOHAa NpPEBpalleHUd W
COXpaHEHHMS BCEX U3BECTHBIX BUIOB YHEPTHHU.

Kaxmas w3 TemM JaHHOrO paszielia BKJIOYAET SKCIHEPUMEHTAIBHOE
uccienoBanue 00o0mIaronero xapakrepa. Paszmen 3aBepriaeTcsi NpOBEICHUEM
TUArHOCTUYECKON M OIICHOYHOU pabOTHI 32 KYpC OCHOBHOM IITKOJIBI.

9 kuacc

Pa3nea 11. CBeroBble siBJIeHHSA

JlyueBas MOJEJb CBeETa. Hcrounuku CBeETa. [IpssmonuHeHOE
pacrnpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3akoH mpejomiieHusi cBeTa. llomHOe BHyTpeHHee
oTpakeHHe cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xoam nyweir B aumH3e. OnTuueckas cucteMa ¢oToanmnapara,
mukpockona u teneckona (MC). I'ma3 kak ontuyeckas cucrema. banzopykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oemoro cmBerta B cmekTp. Ombitel HpioroHa. Criokenwue
CIEKTPaJIbHBIX I[BETOB. J{rcnepcus cBeTa.

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

4, [Ipenomiienue ceera.

3) OnTrnyeckuil CBETOBO/L.

6 Xon nydelt B coOuparoiei JuH3e.

7. XoJ1 Tydeil B pacCenBaIOIIEH JIMH3E.

8 [Tonyyenue nzoOpaxeHUM ¢ MOMOIIbIO JIUH3.

9. [TpuHun nevictBus goToamnmnapara, MUKPOCKOIA U TEJIECKOINA.

10. Mogensb rinasa.

11. Pasnoxenue 0enoro cBeTa B CIEKTP.

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

Jlabopamopnuie padomovt u onvimaol

1. HccrnenoBanre 3aBUCUMOCTH YTJIa OTPaKEHHUsI CBETOBOTO JIyda OT
yIJia majeHusl.

2. N3yuenue XapakTEepUCTHK H300paKCHUS TMpeAMETa B  IUIOCKOM
3epKa’e.

3. HccrnenoBanre 3aBHCHUMOCTH yTiia MPEJIOMJICHHUS CBETOBOTO JIyda OT
yIJIa MajeHusl Ha TPAHUIIE «BO3TyX—CTECKIIO».

4, [Tomyuenue n300paskeHUH C TOMOIIBI0 COOMPAFOIIEH JIMH3HI.

5. Onpenenenue (GOKYCHOTO  PACCTOSIHUS W ONTUYECKOM  CHIIBI
COOMpAFOIIEH JIMH3HI.

6. OMBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

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

[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBleHUs

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

PannoaktuBHOCTE. Anb(a-, Oeta- 1 raMma-usnydenus. CTpoeHrue aTOMHOTO
sapa. HykionHas wmopmens aromHoro sapa.  M3orombl.  PagmoakTuBHBIE
npeBpanieHus. [lepuos nomypacnaga aTOMHBIX SIEP.

SAnepHbie peakuuu. 3aKOHbl COXPAaHEHUsS 3aps0BOTO U MAacCOBOTO YHUCEI.
DOHeprusi CBsi3M aTOMHBIX snep. CBsA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku suepruu Connua u 38€31 (MC).

SnepHas sHepretuka. [[elCTBUsS paAMOAKTHUBHBIX H3Iy4YEHUUW HA >KUBBIC
opranuszmel (MC).

JHemoncmpayuu
CnexTpsl U31y4YEeHHS U TOTIIOIICHUSI.

CnexTpsl pa3IMuHbIX Ta30B.

CnekTp BogoOpoa.

HabGmronenne TpekoB B kamepe BunbcoHa.

PaGoTa cu€Turika MOHN3UPYIOMINX U3TYICHHM.

Peructpanus nznmyyeHnuss npupoaHbIX MUHEPAIIOB U MPOJYKTOB.
JIaﬁopamopHue pabomot u onvimal

1. HaGmnroieHre CruionHbIX ¥ IMHEMYAThIX CIEKTPOB U31yYCHHUS.

2. HccnenoBanne TPEKOB: H3MEPEHUE SHEPTUU YACTULBI IO TOPMOZHOMY

oakrwnrE
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nyTH (1o gpororpadusim).

3. N3mepenune painoakTUBHOTO (POHA.

IHoBTOpHUTEILHO-00001IAO M MOYJIb

[ToBTOpUTENBEHO-0000AIOIINI MOAYIIb IPEAHAZHAYEH JIJISl CUCTEMATU3ALNU
u  0000IlIeHHs MNPEAMETHOrO  COAEpX aHUs U ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3HMKH, a TaKKe JUIsl MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy Mo (¢u3uke s oOydaromuxcs,
BBIOPABILIKX 3TOT Y4E€OHBIHN MpeMerT.

[Ipu M3yyeHur TAaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUUBAETCS JTIOCTH)KEHHE MPEIMETHBIX U
METanpeJMETHbIX  IJITAHUPYEMbIX  pe3yJbTaToB  o0ydeHus, (opmupyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB HCCJIEIOBAHMS
ABJICHUA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBACHATH (U3HUECKHE
ABJICHUS, TPHUMEHSs TOJy4YEeHHbIE 3HAHMs, pellaTh 3aJadyd, B TOM 4YHUCIE
KayeCTBEHHBIE U dKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIBHOCTHBIN XapakTep aHHOTO pa3jielia peau3yeTcs
3a CU€T TOr0, YTO YHAIIMECs BBIOJHSIOT 3aJIaHUs, B KOTOPBIX UM MPE/IaraeTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHWI pacro3HaBaTh M HAYYHO OOBSICHATH
duznueckue sIBICHUS B OKPYKaIOIEH IPUPOJIE U MOBCEITHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEOBaHUS (U3HUUECKUX SABIICHUM, B TOM
quclie JUIsl MPOBEPKU THIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BHIBOJIOB;

O0OBSCHATH HAyYHbIE OCHOBBI HaH00JIE€ BAXKHBIX JTOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTUUYECKOTO UCIOJIb30BaHUS PA3TUYHBIX MCTOUYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
SHEPTUU.

Kaxnmas w3 TeM [aHHOTO paszzena BKIIOYAeT HKCIEPUMEHTAIbHOE
UccieoBaHue 0000ImIaroniero xapakrepa. Pasnen 3aBepriaeTcsi NpOBEIECHUEM
TUArHOCTUYECKON M OIICHOYHOM pabOTHI 32 KYpC OCHOBHOM IITKOJIBI.

Ilnanupyembie pe3yJjbTaThl OCBOEHHUSI Y4eOHOTr0 npeaMeTa «Du3nka
HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUA

N3yuyenue yueOHOro mpeamera «@Dusnka» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJKHO OO0O€CleunBaTh JAOCTHKEHUE CIEAYIONNX JIMYHOCTHBIX,
MeETaIpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JInuHOCTHBIE pe3yJbTaThl
Ilampuomuueckoe gocnumanue:
OpOSIBJIEHUE HWHTEpeca K KCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKON (PU3NUECKON HAYKU;
LIEHHOCTHOE OTHOIIIEHUE K JOCTHUKEHUSM POCCUMUCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u Oyxoeno-upascmeennoe eocnumanue:
TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXKIEHUU OOIIECTBEHHO-
3HAYMMBIX M 3TUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHECHUEM
JOCTHKEHUHN buzuky;
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OCO3HAHUE BAXHOCTH MOPAIBHO-ITUYECKUX IMPHUHIUIIOB B JAEATEIBHOCTU
y4EHOTO.
Icmemuueckoe gocnumanue:

BOCIIPUSITUE ICTETUUECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO

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

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HaHUsT MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIIOLICH
KYJbTYpBI;

pa3BUTHE HAy4YHOU JIF0OO3HATENILHOCTH, MHTEPECA K HCCIEI0BATEIbCKON
NESATETBbHOCTH.

Dopmuposanue Kyabmypvl 300p08b5 U IMOUUOHATIbHO20 01A20N0YYUUA:

OCO3HAHHME IEHHOCTH Oe30macHoro obOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU TMpPaBWJ O€30MacHOTO TMOBEICHHUS Ha
TpPaHCIIOPTE, HA JIOPOrax, C DJIEKTPUYECKUM U TEIUIOBBIM OOOpYyIOBaHHEM B
JIOMAIIIHUX YCIIOBUSIX;

c(hOopMHUPOBAHHOCTh HaBbIKa pedJEeKCHH, TMPU3HAHUE CBOEro IMpaBa Ha
OImMMOKY U TAKOTO e TpaBa y APyroro 4eioBeKa.

Tpyoosoe éocnumanue:

AKTUBHOE Yy4YaCcTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOpOJa, Kpas) TEXHOJOTMYECKOM W COUMAIBbHOW HANpaBIECHHOCTH,
TpeOyIOLUX, B TOM YUCIIe U (PU3NYECKUX 3HAHUN;

UHTEpEC K MPAKTUUECKOMY U3YUEHHIO Tpodeccuil, CBA3aHHBIX C (PU3UKOM.

JKonozuueckoe ocnumanue:

OpUEHTaIUsl Ha MpUMEHEHUE (PU3NYECKUX 3HAHUU NIl pelieHus 3ajad B
00JIaCTH OKpY’KaIoIIeW Cpenbl, IJIAaHUPOBAHMS TIOCTYNKOB M OLEHKH HUX
BO3MOJKHBIX MTOCJICICTBUM JJIs1 OKPYKAKOIIEN Cpelibl;

OCO3HaHHE TI00aJHLHOTO XapaKTepa dKOJIOTHYECKUX MPpoOJeM U myTel ux
peleHus.

Aoanmayun odyuaowecoca K UaMEHAIWUMCA YC08UAM COUUATbHOU U
nPUPOOHOIL cpeobl.

NOTPEOHOCTh BO B3aMMOJICHCTBUU TIPH BBIMOJIHEHUHN HCCIECIOBAHUN U

POEKTOB (PU3NYECKON HATIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JPYTHX;

MOBBIICHUE YPOBHS CBOE€M KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWUM HOBBIX 3HAHWW, B TOM YHCIIE
dbopMynupoBaTh UACH, MOHATHS, THUIMOTE3BI O (QU3NUECKHX OOBEKTaX W
SIBJICHUSIX;

OCO3HaHHE JCPUIUTOB COOCTBCHHBIX 3HAHWA M KOMIIETEHTHOCTEH B
o0nacTi GU3HKHY;

IUIAHUPOBAHUE CBOEr0 Pa3BUTUSI B MPUOOPETEHHH HOBBIX (PU3MUECKUX
3HAHUM;

CTPEMJICHUE AHAJIM3UPOBATh M BBIBIATH B3aMMOCBSI3M  IIPUPOIBI,
oO111ecTBa M1 SJKOHOMUKH, B TOM UYHKCJIIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOMX JIEWCTBUM C YYETOM BIHSHUS HA OKPYXKAIOLIYI Cpeny,
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BO3MOKHBIX TJ100aJIbHBIX HOCHeI[CTBHfl.

MeTanpeaMeTHbIe Pe3yJIbTAThI
YHuBepcajJbHble MO3HABATEIbHbIE IeHCTBUS
bazoevie nocuueckue oeiicmeus:

BBISBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(stBIIEHUI);

YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(DUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTPUBAaEMbIX (aKTax,
JAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIITUXCS K (PU3HUCCKUM SIBJICHUSIM;

BBISIBJISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M TPU HM3YYEHUU (PU3HUECKUX
SIBJICHUA W TIPOIECCOB; JIeJaTh BBIBOJBI C MCIOJb30BAHHEM JCAYKTHBHBIX W
WHAYKTHBHBIX YMO3aKIIFOUCHHWH, BBIJBUTAaTh THUIOTE3bI O B3aWMOCBS3SX
(U3HUECKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpATh CHOCOO pelieHus Yy4yeOHOM (u3HuecKon
3ajlayn  (CpaBHCHHME HECKOJIBKHX BapUAHTOB pEIICHHS, BbIOOpP Hambosce
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUCB).

Ba3zoevie uccneoosamenvckue oelicmeus:

UCIIOJIb30BaTh  BONPOCHI KaK  HCCIIEAO0BATEIbCKHMA WHCTPYMEHT
MO3HAHUS;

IPOBOAUTH MO CAMOCTOSATENBHO COCTaBJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(bu3HUECKHil SKCIEPUMEHT, HEOOJIBIIIOE HCClIeJOBaHUE (PU3UUECKOTO SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMaIuio,
MOJIYYEHHYIO B X0J1€ UCCIIEAOBAHMS WIIK SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYITHPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIIOICHMSI, OTIBITA, UCCIIEIOBAHMUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PU3MUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTaTh MPEATNONOKEHHS 00 MX Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

NPUMEHSTH Pa3INYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orOope wWHPOPMAIMM WJIA JAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
bu3uvecKon 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABICHNUS;

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (GOpPMY TPEACTaBICHUS
uHGOpMAINY W WIUTIOCTPUPOBATH pelIaeMble 3a7a4d HECIOKHBIMU CXEMaMH,
auarpaMMaMu, WHOU rpaduKor U UX KOMOWHAIIHSIMHU.

YHuBepcajbHble KOMMYHUKATHBHBIE IeCTBUSA
Obwenue:

B X0j€¢ OOCYyXIeHHS yd4eOHOTO Marepuaia, pe3yiabTaToB J1abOpaTOpPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI W
BBICKA3bIBaTh WJCH, HAICICHHBIE HAa pEIICHWE 3aJa4d W TOJICpKAHUE
0J1arokeaaTeIbHOCTH OOIIIeHUS;
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COTMOCTaBISAITh CBOM CYXACHHUA C CYXICHUSIMH JPYTUX YYaCTHHKOB
auanora, oOHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIUH;

BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3yAbTaThl BHIIOJHEHHOTO (PHU3UUYECKOTO OTIBITa
(9KCIEpUMEHTA, UCCIIEAOBAHMS, IPOEKTA).

Coemecmnasn oeamenvnocms (CompyoHuUecmeo).

NOHMMAaTh W HWCIONIB30BaTh  MPEUMYIIECTBA  KOMaHIHOMN u
UHAUBUAYATbHON paboThl IPU pEIICHUU KOHKPETHOU (PU3NUYECKOi MpoOieMbl;

NPUHUMATh LEJTH COBMECTHOH JESATENbHOCTH, OPTaHU30BbIBAThH JACHCTBHS
no €€ JOCTHXKEHHIO: paclpedesaTh poJid, 00CYKIaTh MPOIECChl U PE3yIbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBITMIOJHATH CBOIO YacTh PabOThI, IOCTUIasi KAUeCTBEHHOI'O pPe3ysbTara Mo
CBOEMY HANpPAaBIECHUIO U KOOPAWHUPYS CBOM JACHCTBHS C JAPYTUMH YiICHAMHU
KOMaHIbl;

OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
CaMOCTOSITETTFHO C(HOPMYITHPOBAHHBIM yUYACTHUKAMU B3aUMOICHCTBUSI.

YHuBepcaJibHbIe PeryisiTHBHbIE e CTBHS
Camoopeanuzayus:

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

OpUEHTUPOBATHCS B  PA3NIMYHBIX [OAXOJAX TMPUHATUS  PEIICHUN
(MHIUMBUyaIbHOE, IPUHATUE PEILICHUS B TPYIINE, MPUHATHE PELICHUN TPYIIOoi);

CaMOCTOSATEILHO COCTABIIATH AJITOPUTM pellleHUsT PU3NUECKON 3aaud WU
IUIAaHA HCCIEAOBAHMS C YYETOM MMEIONIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATH Mpe/jiaraeMble BAPUAHTHI PEIICHMUIA;

nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

Camoxonmpons (pepnexcusn):

JlaBaTh aJICKBATHYIO OIEHKY CUTYallMU M MpeJiaraTh IjiaH e€ N3MEHEHHUS,;

OOBSCHATh MPUYUHBI JTOCTHKEHUS (HEIOCTHXKEHUSI) PE3YJIbTaTOB
JESTEIBHOCTH, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIE B XOJ BBHIIOJHEHUS
(¢u3nyeckoro MccieAOBaHUs WU IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIINXCS CUTYyallul, YCTAHOBJICHHBIX OUIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM.

ImMoyuonanbHbLL UHMENNEKM

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WU JAUCKYCCHH

Ha HAyYHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOro.
IHpunamue cedsn u opyzux:

NpU3HABATh CBOE MPaBO Ha OLIMOKY MPHU pelieHuu (HU3HUECKUX 3a1au HIn

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

IIpenMeTHBIE pe3yabTaTHI

7 kiace

[IpeamerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)xaTh
c(hOpMUPOBAHHOCTh Y OOYYAIOIIUXCA YMEHUM:
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UCIOJB30BaTh  TMOHATUA: (PU3MYECKHUE U  XUMHYECKUE  SIBJICHUS;
HaOJII0/IEHNE, YKCIIEPUMEHT, MOJIEJb, TUIOTE3a; €IUHUIIBI (PU3UUECKUX BEJIMYHH;
aToM, MOJEKyJa, arperatHbleé COCTOSIHMS BellecTBa (TBEpPIOE, KUIKOE,
razoo0pasHoe); MEXaHUUYeCKOe JBIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
OPSIMOJIMHENHOE ), TPAEKTOPHSI, paBHOJAEHCTBYIOLIAs Cuil, Aedopmanus (ynpyras,
MJIaCTUYECKasi ), HEBECOMOCTh, COOOIIAOIINECS COCY/IbI;

paznuuath sBiaeHus (Aud@ys3us; TEmIOBOE NBMXKCHUE YaCTHI[ BEIECTBA;
paBHOMEpHOE JBUKECHHUE; HEPaBHOMEPHOE JBIKCHHUE; WHEPIHS,;
B3aMMOJICCTBUE TEJ; pPABHOBECHUE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO
BpallleHus; Tepenada AaBieHUs TBEPABIMU TEJIaMH, >KUJIKOCTIMU W Ta3aMu;
aTMoc(epHOe JaBJIeHUE; TUIABAaHUE TeJ; IPEBPAICHUS MEXaHUYECKON YHEPTHH )
MO0 ONWCAaHUI0O MX XapaKTepHBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JIAHHOE (PU3NUECKOE SIBJICHHUE;

pacrio3HaBaTh  MPOSIBIIGHUE  W3YYEHHBIX  (PUBHYECKUX  SIBJICHUU
B OKPYKaIOIIEM MHUpPE, B TOM uuciie GU3NIECKUE SIBJICHUS B IPUPOJIS: TPUMEPHI
JBIDKCHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEKUBOU MIPUPOJIC; NEHCTBHE
CUJIbI TPEHMsI B MPUPOAEC W TEXHUKE; BIUSHUE aTMOC(HEpPHOTO JaBJIICHHUS Ha
KUBOW OpraHu3M; IUJIaBaHUE pbIO; pblUYard B TeJIe 4YeJoBeKa; MPH OTOM
NEePEBOAUTh TPAKTUYECKYIO 3ajauyy B Yy4eOHYI, BBIJCIATh CYIIECTBEHHBIE
CBOMCTBa/IpU3HAKU (PU3NUECKUX SBIICHHM;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TeJl U (PU3NYECKUE SBIICHUS, UCTIOIb3YS
¢usznueckre BeNIUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBAa, BpPEMsl, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCThb, CHJIA YIPYTOCTH, CHJa TSKECTH, BEC Teja, CUia
TpEeHUs, NaBiieHUE (TBEPAOro Tena, KUAKOCTH, ra3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4deckas padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JEHUCTBUS MEXAHW3MOB, KUHETUYECKAs] U NMOTEHIMAJIbHAs SHEPrus);
IpU OMHCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUNA CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, WX OO0O3HAYCHUS M EIUHUIBI (U3UYECKUX BEIIUYWH, HAXOIUTh
dbopMyInbl, CBS3BIBAIONIME JIAHHYIO (U3MUYECKYI0 BEIUYUHY C JAPYTHUMHU
BEJIMYMHAMH, CTPOUTh TpadUKHd HU3YUYEHHBIX 3aBUCUMOCTEH (HU3UYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOIECCHI,
UCIIOJIBb3YS MpaBUiia CIOKEHHs Ui (BIOJIb OJHOW MpsiMOil), 3akoH ['yka, 3aKOH
[Tackans, 3akoH Apxumena, IMpaBUJIO pPaBHOBECUs pbldara (0J0Ka), «30JI0TOE
pPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW 3HEPruu; MpU 3TOM
JlaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA W 3AMUCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SIBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMi MPAKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BBISBISIThH
PUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHWE W3 1-2 mormyeckux
miaroB ¢ omopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarh pacuéTHbie 3amadyu B 1-2 JeHCTBUS, HCMOIB3YyS 3aKOHBI U
dbopmynbl, cBA3bIBatONINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHalih3a YCJIOBUS
3a/1auM 3aMKUChIBaTh KPATKOE YCJIOBHUE, MOJCTaBIATH (DU3NUYECKUE BEJIMYUHBI B
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GbopMyIbl U IPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMBbIE
JUISL pelieHusi 3aJad, OICHUBATh PEATUCTUYHOCTh MOJYYEHHOM (usznueckoi
BEJIUYUHBI;

pacro3HaBaTh NPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU TMOMOIIU
bU3UYECKUX METOJOB; B OIKMCAHUM MCCJICAOBAHUS BBIJIENSATH MPOBEPIEMOE
npeanoyiokeHue (TUMOTE3y), paziuyaTb M UHTEPIPETUPOBATH MOJYUYCHHBIM
pe3yibTaT, HAaXOJUTh OIMMOKM B XOJE€ OIbITa, JejaTh BBIBOJBI IO €ro
pe3ysbTaTam;

IPOBOJIUTh OMBITHI TIO HAOMIOACHUIO (UBUYECKUX SIBICHUN WU
dbu3uYecKuX CBOUMCTB Tei: (OPMYJIUPOBATH TMPOBEPSIEMBIE MPEATIONOKEHNUS,
coOUpaTh YCTAHOBKY U3 MPEJJIOKEHHOTO 000pYy10BaHUs, 3aMUCHIBAThH XOJ OMbITA
U (OpMYyJIUPOBATH BHIBOJIBI,

BBITIOJIHSITh TPSMBICE W3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
00béMa, CHJIBI U TEMIIEPATypbl C UCIOJb30BAHUEM AHAJIOTOBBIX M HH(PPOBBIX
puOOPOB; 3aMUCHIBATh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHON aOCOIIOTHOM
MOTPENTHOCTH U3MEPECHUM;

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PM3UYECKON BEITUYUHBI OT
JIPYroll ¢ HCHOJIb30BAHMEM TMPSIMBIX U3MEPEHUN (3aBUCHUMOCTH  IyTH
PAaBHOMEPHO JBIDKYIIETOCs Tejda OT BPEMEHM JIBMDKCHHS TeJa; CHUJIBI TPEHUS
CKOJBLXKEHUSI OT Beca Teja, KayecTBa OOpaOOTKHM TIOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOIIATU CONPUKOCHOBEHHUS TEJ; CHJIbI
YIPYrOCTH OT YAJWHEHUS TPYKUHBI; BBITAIKUBAIONIEH CHIIBI OT OO0BEMA
NOTPY>KEHHOW YacTU Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HEe3aBUCUMOCTHU
OT TUIOTHOCTH Tejla, OT TIJIYOWHBI, Ha KOTOPYIO TOTPYXEHO TeJNo; YCIOBUH
IUTaBaHUSl TeJl, YCJIOBUH paBHOBECHS pblyara W OJOKOB); y4acTBOBAaTh B
IUTAHUPOBAHUU Y4YEOHOTO HCCIEIOBAaHUS, COOMpaTh YCTAHOBKY W BBINOJHSTH
U3MEpEeHHUs, CJeays MpeMIOKEeHHOMY IUlaHy, (UKCHPOBATh PE3YJIbTAThl
MOJIYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIMUMH B BUJIE MPEIT0KEHHBIX TaOIHUI]
U TpadUKoOB, JIeJaTh BBIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHMUS;

POBOAUTh KOCBEHHBIE HM3MEpeHHUs (U3MYECKUX BEIUYUH (IUIOTHOCTD
BEILECTBA >KUAKOCTU W TBEPJOTO TEa; CHJIa TPEHUS CKOJIBKEHUS; J1aBICHUE
BO3/lyXa; BBITAJKHBAIOIIAs CUJA, JEHUCTBYIOMIAs Ha MOTPYKEHHOE B KUJIKOCTh
TeNO; KOAP(GUIMEHT TIOJNE3HOTO JEUCTBUS TMPOCTHIX MEXAaHU3MOB), CIEIys
OPEMJIOKEHHON MHCTPYKUMU: TPU  BBIIOJHEHUM HM3MEPEHU CcOOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIISITh 3HAUEHUE UCKOMOM BETMYUHBI;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00PaTOPHBIM
00opyT0BaHUEM;

yKa3bpIBaTh MPUHIMMBI JEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, JTUHAMOMETP, COOOLIAIOIIUECS COCYAbl, OapOMETp, phlyar,
TIOJIBYDKHBIN M HETIOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu3oBaTh  NPUHUMUIIBI  JCHCTBUA  H3YYEHHBIX  MpUOOPOB
U TEXHUYECKHX YCTPONCTB C OMNOpPOM Ha HX ONUCaHUs (B TOM YHUCIHE:
MOAIIUITHUKH, YCTPONCTBO BOJONPOBOJA, TUIPABIMYECKUN MPECC, MAHOMETP,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HMCIOJIb3ysl 3HAHUS O CBOMCTBAX
bu3nYecKUX SBICHUN U HEOOXOAUMBbIE (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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OPUBOIUTH HpuMepbl [/ HaxoauTh HHGOPMAIMIO O OpUMEpax
MPAKTUYECKOTO HCIONb30BaHUA (U3MUYECKUX 3HAHUW B MOBCEAHEBHOM >KU3HU
U1 obecriedeHus: 6e30MacHOCTU P OOpallleHuy ¢ TpUOOpaMu U TEXHUYECKHUMU
YCTPOICTBAMHU, COXPAHEHHUS 3J0POBbS M COOIIOAEHUS HOPM HKOJIOTHYECKOTO
IOBEJCHUS B OKPYIKAIOIIEN CPELE;

OCYHIECTBJISITh OTOOp MCTOYHUKOB HH(popMauuu B cetu HWHTepHET
B COOTBETCTBHUU C 33JaHHBIM IOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOLIUXCS
3HAHUM W MyTEM CpaBHEHUS Pa3IMYHBIX MCTOYHHKOB BBIIEIATH MH(OpPMAIHIO,
KOTOpasi BJISETCA MPOTUBOPEUMBOM UIIM MOXKET ObITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBITIOJHEHUN YUYEOHBIX 3aJlaHUN HAYYHO-TIONMYJISIPHYIO
AUTEpaTypy PU3UYECKOTO COJIEPKAHUS, CIIPABOYHbIE MaTepUaIIbl, PECYPChI CETH
WuTtepHer; BnajeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpPMAaIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBbIE KpAaTKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaIUU (PU3NYECKOTO COACpHKAHUS, B TOM UYHUCIE
nyOJIMYHO JIeNaTh KpaTKUe COOOIICHUS O PEe3ysIbTaTaxX MPOEKTOB MU YYEOHBIX
UCCJIEIOBAHUN; MPU 3TOM TI'PAMOTHO HCIIONB30BAaTh HM3YyUEHHBIH MOHATUHHBIN
anmapar Kypca GU3HKH, COMPOBOXK/IATh BBICTYIICHUE TIPE3EHTAIIUEH;

IOpU BBITIOJIHEHUH YYEOHBIX MPOEKTOB W HCCJEAOBAHMIA paclpenensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C TIOCTABJICHHBIMU 3a/1adyaMu, CJIEIUTh 3a
BBIMIOJTHEHUEM IUJIaHA JIEWCTBUM, aJleKBAaTHO OLIEHWBATh COOCTBEHHBIN BKIIAJ B
JEeSTENBHOCTh TPYIIbI; BBICTPaBaTh KOMMYHUKATHUBHOE B3aUMOJIEHCTBUE,
YUUTHIBAsi MHEHHE OKPY>KAIOIIHX.

8 ki1acc
[IpenmetHble pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI  OTpaXkaTh
c(hopMHUPOBAHHOCTh Y O0YUAIOIMIUXCS YMCHUM:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbleé COCTOSHUS BEIEeCTBA, KPHUCTAUIMYECKHE U
amop(HBIE Tena, HACBHIIEHHBIM M HEHACHIIICHHBIM Map, BIAKHOCTh BO3/1YXa;
TEMIIepaTypa, BHYTPEHHsSI SHEPIusi, TEIUIOBOM JBUTATENb, JIIEMEHTAPHBIN
ANEKTPUYECKUM 3apsiji, 3JIEKTPUYECKOE II0JI€, MPOBOJHUKH M JUAIEKTPHKH,
IIOCTOSIHHBIMN AJIEKTPUYECKHUN TOK, MATHUTHOE T0JIE;

pa3nuuaTh SBJIEHUA (TEIJIOBOE pacllUpeHHe/c)kaThe, Tervlonepeaaya,
TEIUIOBOE pPaBHOBECHE, CMA4yMBaHUE, KalNWUIIPHBIE SIBJICHUSA, HCIAapEeHHE,
KOHJACHCAalUs, IUIABJIEHUE, KpHUcTauM3auus (OTBEpAECBAaHUE), KUIICHUE,
Terionepeaada (TEIIONPOBOAHOCTh, KOHBEKIMS, W3JIYYEHHE); 3IJICKTpHU3aLUs
TN, B3aUMOJCIHCTBUE 3apsAJ0OB, ACHCTBUSA DJIEKTPUUYECKOrO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJIEWCTBHE MAarHUTOB, JEHCTBME  MAarHUTHOTO  MOJIA
Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKLMS) IO ONUCAHUIO HX
XApAaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIUX JAHHOE
¢dusnueckoe sSBICHNUE;

pacno3HaBaTh  NPOSBIEHUE  W3YYEHHBIX  (PU3NYECKUX  SBJICHUU
B OKpYXalollleM MHUpE, B TOM 4HCle (U3NUECKUE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE U KalWUIAPHBIC SIBICHUS B MPUPOIE, KPUCTAIIBI B
npupoae, wusiydeHue CoaHua, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
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o0Opa3oBaHME POCHI, TYMaHa, MHEs, CHEera; dJIeKTpUUYECKue SBJICHHs B aTMocepe,
AIIEKTPUYECTBO KUBBIX OPTaHW3MOB; MarHUTHOE ToJie 3eMJIH, Ipeiid MOIIOCOB,
pPOJIb MAarHUTHOTO TOJS AN JKU3HH Ha 3emiie, MOJISIPHOE CHUSHHUE;, MPH STOM
NEPEeBOANTh TMPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIIEISATh CYLICCTBCHHBIC
CBOICTBa/NIPU3HAKN (PU3HUECKUX SBJICHUI;

OTKCHIBATh U3yUYCHHBIE CBOMCTBA Teld M (DM3UYECKHE SBICHUS, HUCIIONB3YsI
¢usndyeckue BETUYHMHBI (TeMIepaTypa, BHYTPEHHSSI DSHEPTUsi, KOJIUYECTBO
TETUIOTHI, yJEeNbHas TEIIOEMKOCTh BEIIECTBA, yAeTIbHAs TEIUIOTa IJIaBICHHUS,
ylenbHasl TeIIoTa MapooOpa3oBaHuWs, yAENbHAs TEIUIOTa CTOpaHUs TOIUIMBA,
KOO(QQUIIMEHT TOJNE3HOTO JIEHCTBUS TEIUIOBOM MAIIWHBI, OTHOCHTEIbHAS
BIAKHOCTh BO3AYyXa, OJJIEKTPUUSCKHN 3apsij, CHJIa TOKa, OJIIEKTPUYIECKOE
HamnpsDKEHUE, COMPOTUBJICHHE TMPOBOJHUKA, yIEIbHOE  COMPOTHBICHUE
BEIIeCTBAa, paboTa W MOIIHOCTh DJIEKTPHUECKOTO TOKA); TpPH OMHCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUYECKUH CMBICI  HCIIOJIB3YEMBIX  BEJIHYMH,
00O3HAYCHUST H CIUHUIBI (PU3NICCKUX BEIUYMH, HAXOAUTh (DOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTMMH BEITUYHHAMH,
CTPOHTH rpapvKN H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIININH;

XapaKTepH30BaTh CBOWCTBA Tell, (PU3WUYECKHE SIBICHHUS W MPOIECCHI,
UCTIOJNB3Ysl OCHOBHBIC TIOJIOKEHUS  MOJICKYJSPHO-KMHETUYECKOW  TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIMI CYNEPIO3UIUN TMoyied (Ha KadyeCTBEHHOM
YpOBHE), 3aKOH COXpaHeHHs 3apsaa, 3akoH Owma s y4yacTKa IEeNu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHs SHEPrUH; MPU TOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHYECKOE BHIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOIECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBISATH
PUYHUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE H3 1-2 moruyeckux
maroB ¢ omopoil Ha 1-2 wW3yYeHHBIX CBOWCTBAa (UBUYCCKUX SBJICHUH,
(bu3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiath pacuéTHele 3amadyu B 2—3 JCHCTBUS, HCIOJIB3YS 3aKOHBI U
dbopMyIbl, cBA3BIBatONME (HU3NUECKUE BEIMYMHBI: HA OCHOBE aHAlM3a yCIOBUS
3aJjayd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX IS
pelieHusl 3ajayd, BBIOMpAaTh 3aKOHBI U (GOpPMYJbl, HEOOXOoAHWMble aisi €€
pelieHusi, MNpPOBOAUTH pPACU€Thl U CPaBHMUBATh IOJIYYEHHOE  3HAUYCHHUE
(u3nyecKoi BEITMYUHBI C U3BECTHBIMU JTaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MpPH IOMOIIU
¢u3nYecCKuX METOAOB; HCIOJb3ysl ONHCAHUE MCCICAOBAaHUS, BBIICIATH
IpoBEpsieMOe MPENOI0KEHUE, OLEHUBATh MPABUIBHOCTD MOPSAIKA MPOBEACHUS
MCCIICZIOBAHNUS, JIENIaTh BBIBOJBL;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
¢u3nyeckux CBOMCTB Ten (KamWUIIpHBIE SIBICHUS, 3aBUCHUMOCTbH JIaBJICHUS
BO3AyXa OT ero  o0béma,  TeMIepaTrypbl;  CKOpPOCTH  Ipoliecca
OCTBHIBaHMSI/HATPEBaHUS MPH U3IYYCHHH OT IIBETa M3ITYYarollel/OTI0Maonei
MOBEPXHOCTH; CKOPOCTh HCHApEHHs BOABI OT TEMIIEPATypbl >KUAKOCTH U
wiomanad e€ TMOBEpPXHOCTH; JJEKTpU3alust Tel W B3auMOJCHCTBHE
ANIEKTPUYECKUX  3apsoB;  B3aMMOJCIHCTBHE  MOCTOSHHBIX  MAarHUTOB,
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BU3yallU3allisi MarHUTHBIX TIOJIEM  TMOCTOSIHHBIX ~ MAarHuUTOB;  JCHCTBUS
MAarHUTHOTO TOJIsI Ha TIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA
ANEKTPOJABUTATENS]  MOCTOSHHOTO  TOKa):  (OpMYJIUpOBaThH  IPOBEPSiEMbIC
MPEIOJIOKEHUS, COOUpaTh YCTAHOBKY U3 TMPEIJIOKEHHOTO O0OPYIOBaHMUS;
OMUCHIBAThH XOJ ONbITa U (P OPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHSITE ~ MPSIMbIE  HU3MEPEHUST  TeMIEepaTypbl,  OTHOCUTEIbHOU
BJIQXKHOCTHU BO3/[yXa, CHJIbI TOKA, HAMPSKEHUSI C UCIIOJIH30BAHUEM aHAJIOTOBBIX
npuObOpOB U JATUYUKOB (PU3MUECKUX BEIUYUH, CpPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ y4€TOM 3a1aHHOM aOCOMIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOU (PU3UYECKOU BETUUUHBI OT
JIPYrol ¢ UCTOIB30BAaHUEM MPSMBIX U3MEPEHUHN (3aBUCHMOCThH COMPOTHBIICHUS
MPOBOJIHMKA OT €ro JUIMHBI, IJIONIAJN TONEPEYHOTO CEUCHUs] U YJEJIBHOTO
COMPOTHUBIICHUS BEIIECTBA MPOBOHUKA; CHJIBI TOKA, UIYIIETO Yepe3 MPOBOTHUK,
OT HampsKEHUs Ha TMPOBOJHUKE, UCCIEJOBAHUE TIOCJIECIOBATEILHOTO U
napajuieIbHOr0 COSMHEHUN TPOBOJHHMKOB): IJIJAHUPOBATh HCCIIECIOBAHUE,
coOMpaTh YCTAHOBKY U BBITIOJHATh U3MEPEHUS, CIEAYs MPEII0KECHHOMY TIJIaHy,
¢bukcupoBaTh pe3yJibTaThl TOJYYEHHOW 3aBUCHMOCTA B BHUIE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEeHHUs (uznueckux BeauuyuH (yaelbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBJIECHUE IPOBOJHKMKA, paboTa M MOIIHOCTh
ANEKTPUUYECKOTO TOKa): IJIAaHUPOBATH U3MEPEHUS, coOupaTh
AKCHEPUMEHTAIBHYI0 YCTAHOBKY, CJEAysd MPEIJIOKEHHOW HWHCTPYKUUH, U
BBIYHCJISITh 3HAUEHUE BEJTUYUHBI;

coOr01aTh MpaBuiIa TEXHUKU 0€30MacCHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000pya0BaHUEM;

XapaKTepu30BaTh  MPUHIUIBI  JCHCTBUS ~ M3YUYEHHBIX  MPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOPOM HA UX ONHUCAHUS (B TOM YHUCIE: CUCTEMA
OTOIUICHHSI JIOMOB, THTPOMETp, MapoBas TypOHWHA, aMIepMeTp, BOJBTMETP,
CUETUYMK  DJIGKTPUYECKOW  DHEPrUH,  AJIEKTPOOCBETUTEIbHBIE  TPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumephl), AIEKTPUIECKHUE
IPEAOXPAHUTENN; DJIEKTPOMATHUT, DSJIEKTPOJIBUTATENb IOCTOSIHHOIO TOKa),
UCTIONIb3YsSd 3HAHMS O CBOMCTBAX (PU3UYECKHX SBICHUH U HEOOXOIUMBIE
dusnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbIC
npuOOpHl MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (SKUJIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, JABUraTEdb BHYTPEHHEro CrOpaHwus,
ANEKTPOCKOI, PEOCTaT); COCTaBISATh CXEMbl JJIEKTPUYECKUX Lemel ¢
MOCJIEIOBATENIbHBIM U TapajuieIbHbIM COCIMHEHUEM D3JIEMEHTOB, pa3iaudasi
yCIIOBHBIE 0003HAYEHUS JIEMEHTOB DJICKTPUICCKUX TICTICH;

IPUBOJAUTH IPUMEPBI/HAXOIUTh uH(dOopMaIuio 0 npuMepax
PAKTUYECKOTO HWCIOJIH30BaHUS (PU3MUECKUX 3HAHWW B TIOBCEIHEBHOW >KU3HU
U151 obecrieueHus: 0€30MacHOCTH MpU OOpalleHUuU ¢ MPUOOpaMH U TEXHUUYECKUMU
YCTPOUCTBAMHU, COXPAHEHHUS 3JI0POBbS M COOJIIOAEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

OCYLIECTBIISITh MOUCK HHPOpMAUU (U3NYECKOTO COJICPKAHUS B CETH
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HNHtepHer, Ha OCHOBE MMEIOIIUMXCA 3HAHUM U INYTEM  CPaBHEHUA
JOTOTHUTENbHBIX HCTOYHHUKOB BBIJAECIATh HH(DOpPMALUIO, KOTOpas SBISIETCS
MPOTUBOPEUYUBON UITU MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIB30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
JAUTEpPaTypy PU3NYECKOTO COJEPKAHUS, CIIPABOYHBIE MaTepUaJIbl, PECYPChI CETH
WuTtepHer; BnajgeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbBIE MHCHMEHHBIE W KpPATKUE YCTHBIE COOOIICHMS,
0000111ast "HGOPMAIUIO U3 HECKOJIIBKUX UCTOYHUKOB (DU3UYECKOTO COAEPIKAHUS,
B TOM 4YHuCie NYyOJIMYHO TMPEACTaBIATh PE3yJNbTaTbl IMPOEKTHOM WU
VICCIIEIOBATEIILCKON  JIESITEIBHOCTH; NIPU  3TOM TI'PaMOTHO  MCIIOJb30BaTh
U3y4YEeHHBI MOHATUHHBIN anmnapar Kypca (U3MKH, COMPOBOXK/IATh BBHICTYIICHHUE
IIPE3CHTALNEN;

OpU BBIMOJTHEHUU Y4YE€OHBIX MPOEKTOB U HCCIEAOBAaHUN (HU3UUECKUX
IPOLIECCOB  paclpeleNsiTh O0sS3aHHOCTU B TpYIINEe B COOTBETCTBUU C
IIOCTABJICHHBIMM 33/1a4aMH, CJEAUTh 3a BBINOJHEHHUEM IUIaHA JCUCTBUU U
KOpPPEKTHpPOBaTh €ro, aJeKBaTHO OIEHWBAaTb COOCTBEHHBIM BKJIaa B
NEATENbHOCTh TPYNIbl; BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
IPOSIBIISISE TOTOBHOCTD pa3periaTb KOHPIUKTHI.

9 kiace
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI — OTpakaTb
c(OpMUPOBAHHOCTD y 00YYArOIKXCSI YMEHUM:

UCIIOJIB30BATh IIOHATHUA: CHUCTEMa OTCYE€Ta, MaTepHUalbHAas TOYKa,
TPAaeKTOPHsI, OTHOCHTEIBHOCTh MEXaHWYECKOro JBIXKEHMS, JAedopmarus
(ynpyrasi, IIacTH4ecKas), TpEHHE, LEHTPOCTPEMUTEIBHOE  YCKOPEHHUE,
HEBECOMOCTb U IMEPErpy3KH; LEHTP TSHKECTH; aOCOMIOTHO TBEPIOE TENO, LEHTP
TSDKECTU TBEPAOIO Tejla, PABHOBECHE; MEXaHUUECKHE KOJIeOaH!s U BOJIHBI, 3BYK,
UHPpPa3BYyK U YJIBTPa3BYK; JIEKTPOMArHUTHBIE BOJIHBI, 1IKaja
AJIEKTPOMATrHUTHBIX BOJH, CBET, OJU30pPYKOCTb U AAIbHO30PKOCTh, CIIEKTPHI
UCIYCKaHHs M TOIVIOIIEHHUs; aibda-, OeTa- U ramma-u3iydeHHs, H30TOIbI,
AJlIepHAasl JHEPreTHKa,;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJUHEHHOE
JBW)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJleHue
T€JI, PABHOMEPHOE JBWXKEHHE II0 OKPYXXHOCTH, B3aUMOIECHCTBHE  Tell,
pEaKTUBHOE  JBID)KEHUE, KojeOaTelnbHOE  JABIKEHHE  (3aTyXamlue U
BBIHYKJICHHBIE KOJIEOAHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKECHUE 3BYKa,
IPSMOJIMHENHOE PACIPOCTPAaHEHNE, OTPAKEHUE U NPEJIIOMIICHHE CBETA, IOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0OKEHUE OEJIOr0 CBETA B CHEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX IIBETOB, JHCIEPCHUS CBETA, ECTECTBEHHAs pPaJuOaKTHBHOCTD,
BO3HUKHOBEHUE JIMHEHMYATOrO CHEKTpa W3JIy4EHHMs])) IO OINHCAHHMIO UX
XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIHUX JaHHOE
bu3nYecKoe SBICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  H3YYEHHBIX  (PU3NYECKUX  SBJICHUU
B OKPY’KaloLlleM MUpE (B TOM 4uciie (PU3HYECKHUE SIBICHHS B MPUPOJE: MPUITUBBI
U OTINBBI, JABWXKEHHUE IUIAHET CONMHEYHOM CHUCTEMBI, PEAKTUBHOE JBH)KCHHUE
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KUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHHUE,
CEHCMUYECKUE BOJHBI, I[yHaMH, 3XO, LIBETa TeJl, ONTHYECKUE SABICHHUS B
npupoAe, OHOJIOTMYECKOe JACWCTBHE BUAMMOIrO, yJIbTPadUOIETOBOIO U
PEHTI€HOBCKOI'0 M3JIyYE€HU; €CTECTBEHHBIN PagUOAKTUBHBIN ()OH, KOCMUYECKUE
JAy4Yd, PpaJdOaKTUBHOE U3JIyYCHHE MPUPOJHBIX MHUHEPAJOB; JEHCTBUE
PaAMOAKTUBHBIX M3JIyYEHUHM Ha OpPraHu3M YeJOBeKa), MPU ATOM MEPEBOJUTH
IPAKTUYECKYIO 3aauy B y4eOHy1o, BBI/ICIATD CYLIECTBEHHbIE
CBOICTBa/NIPpU3HAKN (PU3HUECKUX SBICHUI;

OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCTIONIb3YS
¢usznueckre BeNWYMHBI (CpelHAsT W MIHOBEHHas CKOpPOCTb Teja [MpHu
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEIICHHE, ITyTh, YTII0Basi CKOPOCTbh,
CWJIa TPEHMsI, CUJla YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJIeHus,
BEC Tesa, UMIIYJIbC Teja, UMITYJIbC CHIIbI, MEXaHW4YecKas paboTa W MOIIHOCTb,
NOTEHLIMANIbHAs JHEprus Teja, TMOAHATOr0 HaJl TOBEPXHOCTHIO 3E€MIIH,
NOTEHIIMANIbHAS DHEPrUsl CXKATOW MPYKUHBI, KUHETUYECKas HHEPrus, MOJHas
MEeXaHW4YecKasi JHeprusi, IEPUOJ] U YaCTOTa KoJeOaHM, IJIMHA BOJIHBI, [POMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEJOMIICHUS CPeibl); MpU
ONMKMCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYUH,
0o00O3HaueHUsT M EeOUHUIBI (U3MYECKUX BEIIMYUH, HAXOIUTb (OPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (PM3UUECKYIO BEIMYUHY C IPYTUMU BEJIMYUHAMH, CTPOUTD
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3YA 3aKOH COXPAaHEHHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHMS, TPUHIIMI
CYINEpIO3ULIMUA CUJI, TPUHIIMI OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HploTOHAa,
3aKOH COXpPAHEHUs HUMITYJIbCA, 3aKOHBl OTPAKEHHS M TPEIIOMJICHHS CBETa,
3aKOHBI COXPAHEHUS 3apsS0BOTO M MACCOBOTO YHCEN MPH SIACPHBIX PEaKIUsiX;
Opu 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHMpPOBKY 3aKOHAa M 3alUCHIBATH €r0
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JOTUYECKUX
IaroB ¢ Omopoi Ha 2-3 WU3YYCHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
(Gu3nYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTth pacu€THble 3a7ayd  (omuparoluMecss Ha CHUCTEMy U3 2—
3 ypaBHEHMIl), HCHONb3ysd 3aKOHbI U (HOPMYIIbI, CBS3bIBaIOIINE (U3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d 3aIlMChIBaTh KPAaTKOE YCIOBUE,
BBISIBJISITh HEJIOCTAIONIME WM W30BITOYHBIC JIaHHBIE, BBHIOMpPATh 3aKOHBI U
Gopmybl, HEOOXOAUMBIE [JIsl PELICHHs, MPOBOAUTH pPacu€Thl M OLEHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HAaYCHHs (PU3NUECKON BEIMYNHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOHO pEHIMTh MPU TMOMOILHU
(¢u3NYeCKUX METOAOB; HCHOIBb3Ysl ONHCAHWE HCCIENOBAaHUS, BBIIETATH
MIPOBEPSAEMOE MPEANOI0KEHNE, OLIEHUBATh MPABUIBHOCTh MOPSAIKA MPOBEACHUS
WCCJIeIOBAHMUS, JIeIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIHTATH HAOIIOICHUN U
OTIBITOB;

MPOBOJUTH OMBITHI TIO HAOMIOJAEHUI0 (PU3WYECKUX  SBICHUH WU
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(¢u3nueckux CBOWCTB Tea (M3ydyeHUE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS YHEPTUHU; 3aBUCUMOCTH TIEPHO/1a KoJIeOaHU MPYKUHHOTO MasTHUKA
OT MacChl TPy3a U KECTKOCTH MPYKUHBI M HE3aBUCHMOCTD OT aMILTUTY IBI MaJIbIX
KoeOaHuil; MPSAMOIMHEHHOE pPACIPOCTPAaHEHUE CBETa, PAa3IOKEeHHE Oenoro
CBETa B CIIEKTP; U3YUCHHE CBOWCTB M300paKEHHUS B TUIOCKOM 3€pKajie U CBOMCTB
n300pakeHus: MpeaMeTa B COOMparoIllel JIuH3e; HAOMI0JIEHHE CIUIONIHBIX U
JTMHEWYATHIX CHEKTPOB H3IYYCHHS): CAMOCTOSTEILHO COOMpAaTh yCTAaHOBKY W3
U30BITOYHOTO Habopa 000pyAOBAaHMS; OMUCHIBATh X0/ OMbITA U €r0 Pe3yJbTaThl,
bopMynTUpOBaTH BHIBOJIBL;

NIPOBOAUTE MPU HEOOXOTUMOCTH CEPHUI0 MPSIMBIX MU3MEPEHUH, OmpeIesss
CpeaHee 3HAaYCHHE N3MepseMOil BeTMINHBI ((POKYCHOE pacCTOSTHHE COOMparomieit
JIMH3BI1); 000CHOBBIBAThH BBIOOP CITOCOOA N3MEPEHHUS/U3MEPUTEIHLHOTO MTPUO0pa;

NPOBOAUTh  HWCCIACAOBAHME  3aBUCUMOCTCH  (DM3MYECKUX  BEIUMYHH
C HWCITOJIb30BAaHUEM TMPSMBIX M3MEPEHUH (3aBUCUMOCTH NYTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JBM)KCHHHM 0€3 Ha4daJlbHOM CKOPOCTH; IMeprojia KOoJeOaHHi
MaTEMaTUYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIja OTPaKCHHS
CBETa OT YIJIa MaJIeHUs] U yIJia MPEJTOMJICHHs OT yIJia MaJIeHus): TUIAaHHPOBATh
UCCIIEJIOBAaHUE,  CaMOCTOSITEILHO  COOMpaTh  yCTaHOBKY,  (PUKCHUPOBATH
PE3YJIBTATHI MOJYYCHHOW 3aBHCHMOCTH (PU3MYECKHX BEJIMYWH B BUAC TAOJIUIl U
rpaduKoB, JeNaTh BEIBOJBI IO pe3yjIbTaTaM UCCIICI0BaHHUS,

POBOAUTh KOCBEHHbIE HW3MEpEeHUS (U3MUECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tella IpPH PaBHOYCKOPEHHOM JBHKEHUH, YCKOpPEHHE
CBOOOTHOTO Ma/IeHMUs], )KECTKOCTD MPY>KUHBI, KOAPHUIIMEHT TPEHUS CKOJIbXKEHUS,
MexaHuueckass paboTa W MOIIHOCTb, YAacTOTa U TMepuoja  KoseOaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MAasATHUKOB, ONTHYECKas CHJIa COOMparoIiei
JWH3bI,  PAAMOAKTHBHBIM  (POH): TUIAHHpPOBATH  W3MEPEHHUs; COOHMpaTh
AKCIIEPUMEHTAIBHYI0  YCTAHOBKY M BBIOJNHITH  M3MEPEHUs,  Cleays
NPEJI0KEHHON UHCTPYKIIUU; BBIYHMCIISATh 3HAUYCHUE BEJIMYUHBI U aHAIM3UPOBATH
MIOJTYYE€HHBIE PE3yAbTaThl C YUYETOM 3aJaHHON MOTPEITHOCTH N3MEPEHUN;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyT0BaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA U3YYEHHBIX (U3MYECKUX MOJIEICH:
MaTepHualibHas TO4YKa, aOCOJMIOTHO TBEPIOE TENI0, TOUYCYHBIM MCTOYHUK CBETa,
JTy4, TOHKas JMH3a, TUIaHeTapHas MOJeIb aTOMa, HyKJIOHHAs MOJENb aTOMHOTO
anpa;

XapaKTepu30BaTh  MPUHIUIBI  JCHCTBUS ~ M3YYEHHBIX  MPUOOPOB
Y TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMHCAHUS (B TOM YHUCIE: CIUIOMETD,
JATYUKU TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, pakera, 3XOJIOT, OYKH,
nepuckomn, (oroamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, JIO3UMETD,
Kamepa BuibcoHa), MCHONB3ysl 3HAHUSL O CBOMCTBAaX (DU3MYECKUX SBJICHUU U
HeoOX0IMMBbIe (U3HUECKHE 3aKOHOMEPHOCTH;

MCITOJIB30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH MU3YYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, WU3MEPUTEIHHBIX MPUOOPOB W TEXHOJOTUYECKHUX MPOIIECCOB MPHU
pelieHur y4eOHO-TIPAaKTUYECKUX 3aJ1ad; ONTHYCCKHUE CXEMBI IJISI MOCTPOCHUS
M300paKeHU B IIJIOCKOM 3epKaJie 151 coOuparonieit JIVH3E;

30



MIPUBOIUTH NPUMEPBI/HAXOIUTh  HWH(POPMAIIUIO 0 npuMepax
MPAKTUYECKOTO HCIIONB30BaHUS (M3MYECKUX 3HAHUW B TOBCETHEBHOU KU3HU
IUIsl obecriedeHuns: 6€30MacHOCTU MPHU OOpallleHHH ¢ TPUOOpPaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, COXpPAHEHHUS 3JI0POBbS M COONIOACHUS HOPM HKOJIOTUYECKOTO
IOBEJCHUS B OKPYIKAIOIIEN CPELE;

OCYIIECTBJISITh TOUCK HH(pOpMaIUu (HU3UUECKOTO COJACP)KaHHUS B CETU
HNuTepHeT, caMOCTOATENBHO (POPMYIHPYsI TTOMCKOBBIA 3alpoOC, HAXOIUTh MYyTH
OTpeIeNICHHs] TOCTOBEPHOCTHU MOTYYSHHOU MH(GOPMAIIMU Ha OCHOBE UMEIOIIUXCSI
3HAHWH U JOTIOJTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPH BBITIOJHEHUN YUYCOHBIX 33aJIaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPy PUBHUECKOTO COJIEpIKAHMUS, CIIPABOYHbBIE MaTEPHUabl, PECYpChI CETH
WNuTepHeT; BiajaeTh NpuUEMaMu KOHCTICKTUPOBAHHUS TEKCTa, MpPeoOpa3oBaHUS
UH(GOpPMAIMK W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC M YCTHBIE COOOIIECHMUS]I Ha OCHOBE
UH(GOpPMAIIMK U3 HECKOJBKMX HCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, TyOJIUIHO
MPEACTABIATh PE3YJIbTAThl MPOCKTHON WU HCCIIEIOBATEIBLCKOW NIESITEIHHOCTH;
IpH 3TOM TPAMOTHO HCIIOJb30BaTh W3YYCHHBIM TOHATUHHBIA —armapar
U3y4aeMoro paszenia (pU3MKM M CONMPOBOXKJIATh BBICTYIUICHHE Mpe3eHTaIneH
¢ yuéToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

10 kaace

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

IPOBOAUTH  HCCJEJOBAHHE 3aBHUCHUMOCTEM  (U3MUYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHMUI (3aBUCHMOCTh MYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JBWKEHHWU 0€3 HadallbHOM CKOpOCTH; Mepuoaa KosieOaHui
MaTEMaTUYECKOT0 MasTHHUKA OT JJIMHBI HUTH; YIJla OTPaKEHUS CBETa OT yria
najieHus, yria IpeJoMIICHHs OT yria MaJeHus] CBETOBOTO Jy4a): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY, (UKCUPOBATh pE3yJbTaThl TMOJYYCHHOM 3aBUCHMOCTH
bU3UYECKUX BEIMYMH B BHJAE TaOnMUI] W TpaduKOB, JeJaTh BBIBOJBI IO
pesynbTataM HcclieJoBaHusl (IpH HAJIWYUU BO3MOXHOCTH WU MPOBOJIUTH
BUPTYaJIbHBIE JTA00OpaTOpHBIEC PAbOTHI);

IPOBOANTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYUH  (CpemHsAs
CKOPOCTh U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBWKCHHHU, YCKOpPEHHE
CBOOOJTHOTO TAJEHUs, JKECTKOCTh MPYKUHBI, KOADPUIIMEHT TPEHUSI CKOJIBKECHUS,
MexaHu4eckass paboTa ¥  MOIMHOCTh, YacToTa W TEPHOJ  KoJieOaHUM
MaTeMaTHYeCKOTO W  TNPYKXHWHHOTO  MAasTHUKOB, (DOKYCHOE  PACCTOSHUE
coOuparomet TUH3bI, PAANOAKTHBHBIA ()OH): TUTAHUPOBATH M3MEPEHUS; COOMPAThH
HKCIIEPUMEHTATBHYIO YCTAHOBKY, CJIENYS MPEIIOKECHHON HHCTPYKIINH;, BEIYUCISATH
3HAUCHWE BEIMYMHBI W aAHAJIM3UPOBATH TOJYYEHHBIE PE3YIbTaThl C YYETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHHUH (TPY HATTMYMH BO3MOKHOCTHU HIIA TIPOBOJUTH
BUPTYaJIbHBIE TA00paTOpHBIEC PAOOTHI);

cobnofaTh mpaBuiia Oe30macHOro Tpyaa npu pabore ¢ J1abopaTOPHBIM
obopynoBanuemM (MpH HATWYUU BO3MOXHOCTH WM TPOBOJUTH BHUPTyaTbHBIC
nabopaTtopHbIe paboThl);
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pa3iuyaTth OCHOBHbIC TMPU3HAKM M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MarepualbHas TOYKa, a0COJIIOTHO TBEpPJOE TENO, IUIAHETapHash MOJeNb aToMma,
HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/IPa;

XapaKTEepU30BaTh  MPUHLMIMBI  JEUCTBUS  HM3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMUCaHHS (B TOM YHUCIE CHUIAOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSIHUSL U YCKOPEHUSI, PAKEThI, 2XOJIOT, OYKH, TIEPUCKOII,
dboToanmnapar, BOJIOKOHHAsI ONTHKA, CIIEKTPOCKOI, JT03UMETp, kamepa Bunbcona),
WCIOJNB3Yysd 3HAaHUS O CBOMCTBAX (UBMYECKUX SBJICHUH U HEOOXOIUMBIC
(uznueckre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHbIC PUCYHKH W3YUYCHHBIX TEXHMUECKUX
YCTPOUCTB, HM3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTUUECKUX TMPOIECCOB IMpHU
perieHnd y4eOHO-TIPAaKTHYECKUX 3aJlad; ONTHYECKHE CXEMbl ISl TOCTPOSHUS
n300pakeHUM B MIIOCKOM 3epKajie U coOuparomien JTnH3e;

MPUBOAUTH MIPUMEPHI TPAKTHUECKOTO UCTIO0JIb30BaHUS (DU3NUYECKUX 3HAHUM B
MOBCETHEBHOW JKM3HM JJi1 oOOecreueHus OE€30MacHOCTU Mpu OOpalieHuu ¢
npubopaMu Y TEXHUYECKMMH YCTPONCTBAMH, COXpaHEHHUS 3J0POBbS U
COOJIFOICHUSI HOPM DKOJIOTHUYECKOTO TIOBEJICHUSI B OKPY>KAIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK HH(POPMAIMU (PU3UYECKOTO COJIEp)KAHUSI B CETU
HNutepHer, caMocTOsSTETLHO (OPMYIUPYS TOUCKOBBIA 3aMpoc; HAXOAWTh MYTH
OTIpeIeNICHUs] TOCTOBEPHOCTH IMOJYYCHHOW MH(pOpPMAIIUU HAa OCHOBE MMEIOIIMXCS
3HaHUM U3 Kypca PU3UKH U JOTIOTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TNPH BBIMOJHEHUM YYE€OHBIX 33JaHU HAyYHO-TIOMYJISIPHYIO
TUTepaTypy (pU3MdYecKoro coaepxaHus, CIpaBOUYHBIE MaTE€pHANbl, PECYPChl CETU
WuTepHer; BiajeTh NpUeMaMH KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIINK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001Ias
UHGOPMAIINIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HMCIOJB30BaTh MU3YYCHHBIN
MOHATUHHBIN anmapaT Kypca (DM3UKH, COIPOBOXK/IATh BBHICTYIJICHHE TIPEe3eHTAINEH
COOCTBEHHOTO COOOIIICHUS, YIUTHIBAsI OCOOCHHOCTH ayJUTOPHH CBEPCTHUKOB,;

IIPY BBITIOJIHEHUH UCCIIENOBAHUM (DU3NYECKUX MPOIIECCOB CaAMOCTOSATEIBHO
IJIAHUPOBATh COBMECTHYIO JAESATEIBHOCTh B TPYMIE, CIEAUTH 3a BBIIOJIHEHUEM
IJlaHa JEUCTBUMI M KOPPEKTUPOBAThH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIN
BKJIaJ B  JCATENbHOCTh  TPYNNbl;  BBICTPauUBaTh KOMMYHHUKaTUBHOE
B3aUMOJICHCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.
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TEMATHYECKOE ININTAHUPOBAHHUE

7 xaacce (68 1)
TemaTuuecknii 6,10k, | OCHOBHOE cojepikaHue OcHoBHbBIE BH/BI 1eSITEIbHOCTH y4alIuXxcs (Ha ypoBHe y4eOHbIX L[eﬁcTBm?i)l
TEeMa
Paznen 1. ®u3nka u €€ poJib B MO3HAHUM OKpY:Kawouero mupa (6 4)
®duznka — Hayka o [ @Pu3suka — Hayka o (BpisBiIeHUE paznnuuil Mexay PU3NYECKUMHU U XUMMHYeCcKUMU npespamieHusiMu (MC —
npupoae IPUPOJIE. SIBneHuss (XxuMmus).
(2 9) npupoabl. Puzndeckue (PacnozHaBanue M Kiaccuukanus GU3NIESCKUX SBICHUMN: MEXaHUYECKUX, TETJIOBBIX,
SIBJICHUS: SJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHU4YECKHUE, HaGnronenue u onvucanue pu3nyecKux sABJICHUN
TEIJIOBBIE,
PIIEKTPUYECKHE,
MarHuTHbIE€, CBETOBBIE,
3BYKOBBIC
dusnyeckune duznueckue Onpenenenue 1eHbI JEJISHUs LIKaabl U3MEpUTENIbHOro npubdopa. M3Mepenue JTUHEHHBIX
BeJTUYNHBI Ben4uHbl. M3MepeHue [pa3MepoB Tell U IPOMEKYTKOB BPEMEHHM C yYETOM MOTPEIIHOCTEM.
(29) dbuznueckux BenuyuH. M3mMepeHne 00bEMa KUIKOCTU U TBEPJOIO Tena.
duznyeckue npubopsl. M3mepeHne TtemmepaTypbl IpH MOMOILIM JKUJIKOCTHOIO TEPMOMETpa M JaT4yUKa
ITorpemHocTs TEeMIEpaTyphl.
M3MEPECHUH. BrlnoslHEeHUEe TBOpPYECKUX 3aJlaHUM IO IOMCKY CIIOCOOOB HW3MEpPEHHUs] HEKOTOPBIX
MesxayHapoaHas (pu3nuecKuX XapakKTEpUCTHUK, HAIPUMEP pa3MeEPOB MAJIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA),
CHUCTEMa €IUHUI] YIQJIEHHBIX OOBEKTOB, OOJBIIMX PAcCTOSAHUM, MajblX HPOMEXYTKOB BpPEMEHHU.
OO0cyXaeHHEe NpeajaraéMbIx CIiocoO0B

! TIpu paspaboTke paGoueii mporpaMMbl B TeMaTH4ECKOM ILUIAHUPOBAHUM JOJKHBI ObITH YUTEHBI BOSMOKHOCTH HCIIOIb30BAHMS DIIEKTPOHHBIX
(mudpoBBIX) 00pa3OBaTEIBLHBIX PECYPCOB, SBISIONIUXCA YYCOHOMETOAMYECKUMU MaTepuajlaMu (MyJIbTUMEIUNHHBIC MPOTPAMMBI, 3JIEKTPOHHBIE
Y4EOHUKHU U 33JaYHUKH, DJIEKTPOHHbIE OMOINOTEKH, BUPTyalbHbIE JJaOOPATOPUH, UTPOBBIE TPOTPAMMBI, KOJUIEKIIUH HUGPOBBIX 00pa30BaTEIbHBIX
pecypcoB), peanusyrommx auaaktuueckue BodMokHoctu MKT, coaepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENHCTBY OO0 OOpa3oBaHMM.
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EcTecTBEeHHO-
Hay4HbII MeTo]
MO3HAHUSA

(2 1)

Kak ¢usuka u npyrue
CCTCCTBCHHEIC HAyKHU
U3y4aroT MPUPOAY.
EcrecTBEeHHO-Hay4HbIN
METO]T O3HAHUS:
HaOJr0IcHNE, TOCTAaHOB
Ka Hay4YHOT'OBOIIpOCa,
BBIIBI)KEHIE
TUTIOTE3, DJKCIEPUMEHT
M0 TIPOBEPKE THUIOTE3,
O0BSICHEHUE
HaOJIF0IaEMOTO
SIBJICHUS. Ormmicanue
(bu3nUecKux SIBICHUU C
IIOMOIIILIO MOJIEJIEN

BrIIBI)KEHHE TUIIOTE3, OOBSICHSIONINX IIPOCTHIE SIBIICHUS, HAIIPUMED:

— [I0YEMY OCTAHABJIMBAETCS JBHXKYIIEECS 0 TOPU30HTAIBHOMN IOBEPXHOCTH TEJIO;

— [OYEMY B JKapKYIO [IOI0J1y B CBETJIION OJEXK /1€ IPOXIATHEN, YEM B TEMHOM.
[Ipennoxxenne criocoO0OB MPOBEPKU T'MIIOTES.
[IpoBeneHune McciienOBaHUs MO MPOBEPKE KAKOW-TMOO THMIOTE3bl, HAIIpUMEP: JATbHOCTh
110J1ETa MIapUKa, ITyIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BBICOTA ITyCKa.
[TocTtpoenne mpocTedmmx Mojaeneil Pu3ndecKux sBICHUHN (B BHJIE PUCYHKOB HMIIM CXEM),
HalpuMep najJeHue npeamera; IpsSIMOJIMHEHHOE paclipoOCTpaHEHUE CBETa

Pasznen 2. 11

epBOHAYA/IbHbIE CBEIEHHS 0 CTPoeHuH BemecTBa (5 )

Crtpoenue

BellecTBa
(1w

ATOMBI U MOJIEKYJbI, UX
pa3  MeEphl. OnbITHI,
TOKa3bIBAIOIINE

TUCKPETHOE CTpOEHHUE
BEIIIECTBA

HaOroneHne u nHTeprpeTanysi ONbITOB, CBUAETEIbCTBYIOIIMX 00 aTOMHOMOJIEKYISIPHOM
CTPOEHUHU BEIIECTBA: OMbBITHl C PACTBOPEHUEM PA3JIMUHBIX BEIIECTB B BOJIE.

O1ieHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHuEM GoTorpaduil, mOIydeHHBIX Ha
ATOMHOM CHJIOBOM MHKpockorie (ACM). Onipenenenue pa3MepoB MaabIX TeJ

JIBUsKeHH e
M B3auMojaeilicTBHe

4aCTHI BellecTBa
(29)

JIBrmokeHHE YaCTHIL
BEIECTBA. CBsa3b
CKOPOCTH JBHOKCHUS
YJACTHII C
TEeMIIEpaTypou.
bpoyHOBCKO€e ABMKEHUE.
[unddy3us.
BianMoaeiicTBre 4acTHL]
BEILIECTBA: TPUTSHKEHUE
1 OTTAJIKUBaHHUC

HabGmonenne n o0bscHeHHEe OPOYHOBCKOTO ABHKCHHS U sIBIICHUS TudPy3un.

[IpoBeneHre U OOBSICHEHHUE OMBITOB IO HAOIIOJCHUIO TETUIOBOTO PACIITUPEHUS T'a30B.
[IpoBeneHre U OOBSICHEHUE OMBITOB MO OOHAPYKCHHUIO CHJI MOJICKYJISIPHOTO HPHUTSDKEHUS U
OTTAIKUBAHUS
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ArperaTHbie
COCTOSIHUS
BelllecTBa
(29)

ArperatHble COCTOSIHUS
BCIIICCTBA: CTPOCHUE
ra3oB, JKHUIKOCTEH W
TBEPABIX
(KpUCTAIUIMYECKUX) TEJl.
B3anMocBs3b MEX Y|
CBOIICTBAaMH BEIICCTB B
pa3HbBIX arperaTHbIX
COCTOSIHUSX 171 HX|
ATOMHOMOJICKYJISIPHBIM
CTPOCHHUEM.
OcoOeHHOCTH
arperaTHbIX
BOJIBI

COCTOSHUU

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

OOBsICHEHHE MAJION CKMMAEMOCTH JKUIKOCTEH M TBEPABIX TeJ, OOJIBIION C)KUMAEMOCTH
ra3os..

OOBsicHeHHE cOoXpaHeHUsI (POpMBI TBEPIBIX TENl U TEKYUYECTH )KHIKOCTH.

[IpoBeneHne OMbBITOB, JOKA3bIBAIOIIUX, YTO B TBEPAOM COCTOSIHUM BOJbI YaCTHUIIbI
HaXOJATCSl B CPEIHEM JAajblie ApYT OT JApyTra(IJIOTHOCTh MEHbBIIE), YEM B JKHJIKOM.
'YcTaHOBJIEHHE B3aUMOCBSI3M MEXK]ly OCOOCHHOCTSMH arperaTHbIX COCTOSHUN BOABI U
CyIIECTBOBaHHEM BOJHBIX opraHu3zMoB (MC — Ouonorus, reorpadusi)

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

MexaHnueckKoe
NBUKEHHE
(3u)

MexaHndecKoe
nBrokeHue. PaBHOMEpHOE
148 HEPaBHOMEPHOE
nBmkeHue. CKOpoCThb.
CpeHssi CKOPOCTb MPH HeH
paBHOMEPHOM|
NBOKEHUU. Pacuér mnytw
1 BPEMEHHU JIBUXKEHUS

VccnenoBanre paBHOMEPHOTO JBUKEHUS U ONPEIeJICHUE €ropPU3HAKOB.

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

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

Nuepuus, macca,
MJIOTHOCTh

(4 1)

SBaeHue WHEPLIUH.
3aKoH WHEPLIMH.
B3aumopeiictBue  Tei
KaK MpUYMHa
U3MEHEHUSI CKOPOCTH
IBUYKEHUS TEJ.
Macca KaK
WHEPTHOCTHU

[[noTHOCTH  BellecTBa.
CBsi3b  IUIOTHOCTH  C

Mepa
Tena.

OOBsiICHEeHHE U MTPOTHO3UPOBAHUE SIBJICHHUI, OOYCIIOBJICHHBIX MHEPLHEH, HAIPUMEP: UTO
[MPOUCXOJUT TIPU TOPMOKEHHUU WM PE3KOM MaHEBpPE aBTOMOOWIISI, IOYEMY HEBO3MOXKHO
MT'HOBEHHONPEKPATUTh IBMKECHUE HA BEJIOCUIIE]IE UJIU CaMOKaTe U T. 1.

[IpoBeaeHue U aHAIU3 OIBITOB, JEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTHU JIBMKEHUS Tella
B pe3yJibTaTe JICHCTBUS Ha HEro JIPyTUX Tell.

Pemienue 3aga4 Ha onpenelieHUe MaccChl Tena, ero 00bEMa U IUIOTHOCTH.

IIpoBeneHre U aHaIU3 ONBITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTh HM3MEHEHHSI CKOPOCTH
Tela OT €ro Macchl INpH B3auMoAEWCTBUM Ten. M3mepeHue Macchl Tenla pa3IMYHbIMU
criocobamu. OmnpeeneHue MIOTHOCTH Tella B pe3ybTaTe U3MEPEHHUs er0 Macchl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eauHune oObéMa

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

B3aUMOJECHUCTBUSA  TEIlL
Cuna  ynopyroctu u
3akoH I'yka. lI3mepenune
CWJIBI C  IIOMOUIBIO
nuHaMoMmeTpa. SIBnenue
TATOTEHUsT U CUja
TspkecTr. Cuiia TSHKECTH
Ha JIpyrux IUIaHeTax.

Bec Tea.
HeBecoMoOCTh.
CiioxeHne CHUII,
HaHpaBJ'IeHHI)IX 10
OJIHOM NPSIMOU.
PaBHOnelicTBYIOIIAS
cuwin. Cwuina  TpeHUs.

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

Onurcanue peayibHbIX CHUTYyallUil B3aUMOJCHCTBHSL TEJI C IOMOIIBIO MOJIENICH, B KOTOPBIX
BBOJIUTCS TIOHSITHE U H300pakeHue cwibl. M3yuenuwe cumibl ynpyroctu. MccrnemoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHUS] PE3UHOBOTO IIHYPa UJIU TIPYKUHBI

(c mocTpoenuem rpaduka).

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

IAHaJIM3 CUTyallui, CBS3aHHBIX C SIBJICHUEM TIroTeHus. OOBsICHEHHE OpOUTAIIBLHOIO
NMBVDKCHUSI TUTAHET C MCIOJIb30BAHUEM SIBJICHHSI TATOTeHUs] W 3akoHa wuHepuumun (MC —
acTpoHoMmusi). V3MepeHune Beca Teima ¢ moMomblo auHaMomeTrpa. OOOCHOBaHHUE ITOTO
crioco0a U3MEepeHHUsl.

IAHaAJTM3 U MOJCITMPOBAHUE SIBJICHUS HEBECOMOCTH. ODKCIEPUMEHTAIBbHOE TMOJTy4YSCHUE
MpaBuja CIOKEHUSI CWJI, HANPABJICHHBIX BAOJb OAHOW mpsimor. OmnpenencHue BEITUYUHBI
[pPABHOAEHCTBYIOIIEN CHII.

M3ydyeHne cuiibl TPEHUS CKOJIBbKEHUS U CUJIbl TPEHUS TOKOS.

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

IAHAIU3 MIPAKTUYECKUX CUTYyallMi, B KOTOPBIX MPOSIBIISIETCS AEUCTBUE CHJIBI TPEHUS,
HCITOJIBb3YIOTCS CIOCOOBI €€ YMEHBIIICHUS WM YBEIUYSeHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKECHHUE aBTOMOOMJISI, UCITOJIb30BaHHUE TTOIIUITHUKOB, TUIABAHUE BOIHBIX YKUBOTHBIX
u 1p.) (MC — OGuosnorust).

Pemenne 3agau ¢ ucnonb3oBaHueM (OpMYJT JUIS pacuéra CHIIBI TSDKECTH, CHUJIbI YIIPYTOCTH,
CUJIbI TPEHU S

TPYLIUXCS

35




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

JlaBJieHue. JlaBiieHue. Cnoco0Obl |[AHanmu3 W OOBSCHEHHE OMBITOB U TPAKTHUYSCKUX CHUTYAIlMH, B KOTOPBIX MPOSIBISCTCS
Ilepenaua YMEHBbIICHUS 1 (cuja JaBJICHUS.
aBJIeHUA yBeJIuueHUsl JaBiieHus. (OOOCHOBaHHME CHOCOOOB YMEHBILIEHHUS U YBEJIWYEHUS AaBiieHUs. V3ydeHue 3aBHCHUMOCTHU
TBEPABIMM  TesaMmu, |JlaBieHue rasa. |1aBJEHHUs raza oT o0béMa U Temneparypbl. M3yuenne ocoOeHHOCTEW Iepenadyu J1aBICHUS
PKUJIKOCTSAMU U [3aBUCUMOCTH JIaBJICHUS [TBEPIABIMHU  TEJIaMH, JKUIAKOCTAMU U TrazamMu. (OOOCHOBaHME pPE3yJIbTaTOB  OIIBITOB
razamm raza or o0béMa U |0COOEHHOCTSIMU CTPOEHHMS BELIECTBA B TBEPJOM, KUJIKOM
(3u) remnepatypsl. [lepenada |1 ra3000pa3zHOM COCTOSTHUSIX.
TTABJICHUS TBEPIABIMU | DKCIIEPUMEHTAIILHOE JI0Ka3aTeIbCTBO 3akoHa Ilackans. Pemienme 3amau Ha pacuér
TeJaMu, KUJAKOCTSIMHM M |[1aBJIEHUS TBEPAOro Teia
razamu. 3akoH Ilackass.
ITHeBMaTu4yeckue
MaITuHbBI
/laBienue 3aBHCUMOCTD VccnenoBanne 3aBUCUMOCTH JABJICHHS JKUJKOCTH OT TUIyOWHBI HOTPY>KEHHS U TNIOTHOCTH
PKHIKOCTH ITABJICHUST KUIKOCTH PKHUJTKOCTH.
(5 4) oT TITyOUHBI HaGmronenne n o0bSICHEHNE THIPOCTAaTUUECKOTO TTapaloKcaHa OCHOBE 3akoHa [lackars.
MOTrPY>KEHMUS.
I'uapocraTudecKkuit
nmapajoKcC.
CooOmrarormuecst M3ydeHue cooOIaronxcsi COCy/10B.
COCY/IBI. Pemienue 3amay Ha pacyér naBiieHUs KUIAKOCTH. OObsSCHEHHE NpPUHIMIIA JACUCTBUS
I'unpaBnnyeckue TYJIpABIMYECKOTO IIpecca.
MEXaHU3MBbI AHanu3 U OOBSICHEHHE MPAKTUYECKUX CUTYaALIMH, TEMOHCTPUPYIOLINX MMPOSBICHUE TaBICHUS
PKUJIKOCTH W 3akoHa [lackansi, Hampumep IMpoILEeccOB B OpraHu3Me IpU ITyOOKOBOIHOM
HbIpstHUN (MC — Ouoorus)
ATMOChepHOe Atmocdepa 3emiau H [DKCIEPUMEHTAIbHOE OOHApyXKeHHE aTMOC(epHOro JaBiieHUS. AHAIU3 U OOBICHEHHE
HaBJIeHHE aTMochepHoe OIBITOB Y MPAKTUUYECKUX CUTYyaAIWl, CBSI3aHHBIX C IEUCTBUEM aTMOC(HEPHOTO TaBICHUS.
(6 4) J1aBJICHUE. ITpuuunsl |O0BACHEHUE CylIeCTBOBaHMUS armMochepsbl Ha 3eMiie M HEKOTOPHIX IUIaHeTax WIH eé
CYLLIECTBOBAaHUS OTCYTCTBUS Ha Jipyrux rminanerax u Jlyne(MC — reorpadus, acTpOHOMHUSA ).
BO3AYIIHONW o00onouku |OO0BACHEHHE M3MEHEHUS TIOTHOCTH aTMoc(ephl C BHICOTONM 3aBUCUMOCTH aTMOC(EpPHOTo
3emMin. OneIT |gaBJIEHUS OT BBICOTHI.
Toppuyeu. Pemienne 3amay Ha pacuér aTMocepHoro  naBieHus. M3yueHue  ycTpoiicTBa
M3mepenue OapomeTrpaaHepoua
aTMOoc(epHOro
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VIABJICHUA.

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

[TpuGopsI 17151 U3MEpEeHUs
aTMOC(EpHOTO JTaBICHHUS

JlelicTBHEe KHIAKOCTH

JleticTBUE >KUJIKOCTH WM

DKCIIEpUMEHTaJIbHOE OOHApYKEHUE JENCTBUS >KUJIKOCTA W Tas3a Ha TMOTpyKEHHOE B HUX

" rasa Ha fa3a Ha IOTPY>KEHHOE B [TEJO.
MOrpy:kéHHOe B HHX HUX Teno. |(OnpenesneHne BhITAIKUBAIOIIEH CUIIbI, JEMCTBYIOIIEH Ha TEJIO, HOTPYKEHHOE B KUIKOCTb.
TEJ10 BerTankusaromas IIpoBenenue u o0cyXJieHue OIIBITOB, JIEMOHCTPHUPYIOIINX 3aBUCUMOCTBD
(7 v) (apxuMenoBa)cuia. BBITAIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT 00bEMa NOrpyKEHHON B
3aKkoH Apxumena. pPKHUJIKOCTb YaCTH TeJlaUu OT MJIIOTHOCTH KUJKOCTH.
[T;maBanue ten. [MccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTpyKEHHOM B KUJIKOCTh YaCTH
BozayxoniaBanue Tena.
Pemenue 3a1au Ha NpUMEeHEHUE 3aKOHa ApXUMeZa U YCJIOBUs JIaBaHUsl TeJl.
KoHCcTpyupoBaHMe apeoMeTpa WJIM KOHCTPYMPOBAaHHE JIOOKM H  OINpeAclicHHuE €€
Tpy30M0IbEMHOCTH
Pa3jnen 5. PadoTa u MomHOCTh. DHeprus (12 u)
Pabora m MmomHocTh |MexaHuueckass paloTa.DKCIepUMEHTaIbHOE ONpeAeiIeHUEe MEXaHWYEeCKOH padoThl CHUJIBI TSKECTH TMPU TaJCHUU
(39) MomHocTh T€Ja W CUIbl TPEHMUS IIPU PABHOMEPHOM IIEPEMEIICHUM TeJla IO TOPU30HTAIBHOU
[MOBEPXHOCTH.
Pacuy€r MOIIHOCTH, pa3BUBaeMOW IIpyU moabEMe MO JecTHHIE. Pemenne 3amad Ha pacuér
MEXaHHYeCKOW paboThl U MOITHOCTH
[Ipoctbie Mmexanu3Mmbl |[IpocTbie  MexaHu3MbL: (ONPEAEICHNE BBIMIPHINIA B CHJIE IIPOCTBIX MEXAaHW3MOB HaIIPUMEpPE pbluara, MOABHKHOTO

(5 1)

pbryar, OJIOK, HaKJIOHHAS

IJIOCKOCTb. [IpaBuso
paBHOBECHS pbluara.
[Ipumenenue  npaBuia
paBHOBECHsI pblyara K
0J10KYy. «3omnoToe
MIPaBUIION MEXaHUKH.
KITJ IIPOCTBIX
MexaHu3MoB. lIpocteie

1 HEMOABM)KHOTO OJIOKOB, HAKJIOHHOM IMIJIOCKOCTH.

HccnenqoBanue ycloBUsi paBHOBecHsi pbluara. OOHapy»KEHHE CBOMCTB IIPOCTHIX
MEXaHW3MOB B Pa3JIMYHbIX MHCTPYMEHTAX U MPHUCIIOCOOICHUSAX, UCTIOIb3YEMBIX B OBITY

U TEXHUKE, a TaK)Ke B XUBbIX opranuzmMax (MC — Ouonorus). DKCIepuMeHTaIbHOE
TOKa3aTeIbCTBO PABEHCTBA pabOT MPU NPUMEHEHUU MIPOCTHIX MEXaHU3MOB.
Omnpenenenune KIIJ| HakKJTOHHON NJIOCKOCTH.

Pemienune 3anay Ha NpUMEHEHUE TIpaBUJIa paBHOBecHs pbryara nHa pacueér KII/]
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MEXaHU3Mbl B OBITY H
TexHuke. Peiyaru B Tese
gJeJI0BEKa

Mexannueckasi
Heprus (4 4)

Kunernueckas U
[MOTECHI[HAIbHAas

bHeprus. [IpeBpamenue
OJTHOT'O BUJA
MEXaHUYECKON DHEPryuu
B JIPYTOM. 3aKkoH
COXpaHEHUs u

M3MCHCHUA OHCPIrvUu B
MCXaHHUKE

ODKCIIEPUMEHTAIILHOE OIIPE/IEJICHUE M3MEHEHUsSI KMHETUUYECKON M MOTEHIUAIbHON YHEPIUu
TeJIa IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.

DOopMyIUPOBAHUE HA OCHOBE MCCJIEIOBAHUSA 3aKOHA COXPAHCHUAMEXAHUYECKON DHEPTHM.
OOcy>J1eHue rpaHull MPUMEHUMOCTH 3aKOHA COXPAaHEHUS SHEPTUH.

Pemenue 3a1a4 ¢ HCIOJIB30BAaHUEM 3aKOHA COXPAHEHHUs] DHEPIUU

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

TemaTuueckuii 0JI0K,

OcHoBHOe cofepxxaHue

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

(7 1)

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

TTOJIOKEHHUS
MOJIEKYJISIPHO
KUHETUYECKONU TEOPHHU.
Monenu TBEPAOTO,
PKHIKOTO W Ta3000pa3HOTO
COCTOSIHUU BeEIeCTBa.
Kpucrannnueckue 1%
amMop¢HbIe TBEPABIC TEA.
OOBsSICHEHHE  CBOMCTB
ra3oB, JKHIKOCTCH U
TBEPIBIX TEJ HAa OCHOBE
OJIOKCHUM

MOJICKYJISIPHO
KUHCTUYCCKON TEOPHH.
CMauyuBaHue U

KaWJUISIPHBIC SIBICHUS.
TeryioBoe pacuiupeHue u
CcoKaTue

TEeMBI
Pa3znen 6. TensioBble siBjeHus (28 1)
Crpoenne OcHOBHBIC TTOJIOKEeHUsT  |HabmroneHne U MHTEpHpeTaIusi ONbITOB, CBUIACTEIBCTBYIOIIUX 00 aTOMHOMOJIEKYJISIPHOM
M CBOMCTBA MOJICKYJIAPHO CTPOCHHHU BCIICCTBA: OIBITHI C pPACTBOPCHUECM PAa3JIMYHBIX BCIICCTB B BOAC.
BellecTBA KUHETUYICCKOM TeopuulPerieHre 3aa4 M0 OIICHUBAHUIO KOJMYECTBA aTOMOB HMJIM MOJICKYJl B eIuHHUIE 00BEMa

BEIIECTBA.

IAHanM3 TEKCTa JAPEeBHUX aTOMHMCTOB (Hampumep, ¢parmeHTa mnosmbel Jlykpenus «O
[PUPOJE BEIIE») ¢ U3JT0KEHUEM OOOCHOBAHUN aTOMHOM THIIOTE3bl (CMBICIIOBOE YTEHHE).
OrieHka yOemuTeIbHOCTH 3TUX 00OCHOBAHUM.

OO6bsicHeHHEe OPOYHOBCKOI'O ABMKEHMUSI, sIBICHUS TU(PPy3nUH U pa3iuuuii Mex 1y HUMHU Ha
OCHOBE TTOJIO)KEHUHM MOJIEKYJIIPHOKMHETHUUECKOW TEOPUH CTPOEHHUS BEIIECTBA.
OOBsICHEHNE OCHOBHBIX pPa3jIMYMM B CTPOSHUM Ta30B, JKUJKOCTEH U TBEPABIX TEI C
MCIIOJIb30BAHUEM TOJIOKEHUM MOJIEKYJISIPHOKMHETUYECKOW TEOPUU CTPOCHHS BELIECTBA.
[IpoBencHME ONBITOB IO BBIPAIMMBAHUIO KPHUCTAJUIOB ITOBAPEH HOM COJIM MIIM caxapa.
[IpoBeneHne M OOBSICHEHUE ONBITOB, JEMOHCTPUPYIOUIMX KaWUIAPHbIE SBJICHUS U
SIBJICHUE CMAauYUBAaHMUS.

OO0BsICHEHUE POJIN KATWJUIPHBIX SIBJISHUH [Tl TOCTYIUIEHUS BOJIbI B OPraHU3M PacTeHUM
(MC — Guomnorust).

HaOnronenue, mnpoBenaeHue U OOBSICHEHHUE
[pacIlIMpEeHUsl Ta30B, )KUAKOCTEN U TBEPABIX TEIL.
OOBsicHEHHE coxpaHeHHs 00bEMa TBEPABIX Tel, TEKy4yeCTH >KUIKOCTH (B TOM YHCIIE,
[Pa3HULIBI B TEKYUYECTH ISl Pa3HBIX’KUIAKOCTEH ), TaBJICHHUs ra3a.

[IpoBeneHNE ONBITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT ero o0béma
1 HarpeBaHUsI WIM OXJIaXJCHHUS, U UX OOBSICHEHHE Ha OCHOBE AaTOMHOMOJIEKYJISIPHOTO
y4eHHs. AHAJIU3 NPAaKTUYECKUX CUTYALUM, CBA3aHHBIX CO CBOMCTBAMU ra3oB, KHUIKOCTEH
U TBEPJIBIX TEI

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

Temmneparypa. CBs3b
TeMIIePaTypPhl co
CKOPOCTBIO TEIJIOBOTO
JABUXCHU YaCTHUII.

OOOCHOBaHUE MPABUII U3MEPEHUS TEMIIEPATYPHI.

CpaBHEHHME Pa3IMYHBIX CIIOCOOOB M3MEPEHUS M IIKaJl TEMIIEpaTyphl.

HaOmroneane M OOBSICHEHHME ONBITOB, JEMOHCTPUPYIONIMX H3MEHCHUE BHYTPECHHEH
PHEPTUU TEJa B pe3yJIbTaTe TEIUIONepe1adi U padoThl BHEITHUX CHIL.

Buyrpennsiss  sHeprus. [HaGmionenne u  OOBSICHEHHE OIBITOB, OOCYXKJIEHHE MPAKTHYECKUX CHUTyalui,
CnocoObl W3MEHEHHUS [IEMOHCTPUPYIOIIMX PA3JIMYHbIE BUJIbI TEIUIONEPEIAYU: TEIIIOIPOBOJHOCTDh, KOHBEKIIUIO,
BHYTPEHHEU  DHEPIUHU: [HU3JIyUYCHHE.

Teruionepeaaya u [MccnegoBanue sBIEHUS TENJI000MEHA MPU CMEIIMBAHUU XOJIOHONU U TOpsSYEH BOJBI.
COBEPIIICHUE pabotsel. [HabmroneHne yCcTaHOBICHHUS TEIUIOBOIO PABHOBECHS MEXAY rops4ei U XOJIOJHON BOJOM.
Buner  Temroniepenaun: (OnpeneneHue (M3MepeHre) KOJIMUecTBa TeIUIOThI, OJIy4YEHHOr0 BOJOM IIPH TEINIOOOMEHE C
TEIUIONPOBOIHOCTD, HArpEeThIM METAJUIMYECKUM LIWJIMHIPOM.

KOHBEKIIUS, u3inyueHue. |Omnpenenenue (M3MepeHHe) yIelIbHOM TeIIOEMKOCTH BellecTBa. Penenre 3aay, CBA3aHHBIX
KonnuaectBo C BBIUMCIICEHHEM KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH IIPHU TEINIOOOMEHE.

TEIUIOTHI. Y IeNbHAas AHajlu3 CHUTyallud NPaKTUYECKOTI'O MCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB BEIIECTB U
TEIUIOEMKOCTD MaTepHUaJIOB, HaIlpuMep B LESIX SHEprocOepexkeHusI: TETJIOU3 OIS,
BEIIECTBA. PHeprocoeperaroye Kpblii, TEPMOAKKYMYJISITOPBI U T. 1.

TennooOmen u HaOmronenue siBieHui nucrapeHus: U KouaeHcauuu. MccnenoBanue mpoiecca ucrnapeHus
TETJI0BOE pa3nuyHbIX XUAKocTed. OOBsCHEHHEe SIBJICHUN HCHapeHUss M KOHJCHCAIlUM Ha OCHOBE
paBHOBECHE. ATOMHOMOJIEKYJISIPHOI'O YUYEHHUSI.

YpaBHEHHE Habmronenne u o0bsACHEHHE Mpoliecca KUIIEHHS, B TOM YHCJI€ 3aBUCUMOCTH TEMIIEpaTyphl
TEIJIOBOro OajiaHca. KUIICHUS OT aBJICHUS.

[lmaBnenue n |Onpenenenue (M3MEpEeHHE) OTHOCUTENIHLHOM BIIAXKHOCTH Bo3ayxa. HaOmrogeHnue mporecca
OTBEpJEBaHUE [UIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA, HAIIpUMED JbJA.

KPUCTAJUIMYECKUX CpaBHEHME MPOLECCOB IUIABJICHUS KPUCTAUIMYECKUX TEJI W pPa3MIrdeHus OpU
BEIIECTB. VnaenbHast |[HarpeBaHUU aMOP(HBIX TeJl.

TEIUI0Ta wiaBjieHus. (OnpeaeneHue (MU3MEpeHUe) yAeNbHOW TEIUIOTHl IiaBiieHUs Jibaa. OObsiCHEHUE SBJICHUM
[TapooOpa3zoBanue [JIABJICHUSI U KPUCTAIUIM3AllMM HA OCHOBE aTOMHOMOJIEKYJISIPHOTO YUYEHHS.

151 KOHJIeHcalus. [Penienue 3aj1a4d, CBA3aHHBIX C BBIUMCIEHHUEM KOJIMYECTBA TEIUIO Thl B IIpOLECCax
HMcnapenune. Kumenue. [Temionepenadu Ipu IUIaBJICHUU U KPUCTAJUIM3ALMH, HCIIAPEHUU U KOHIAECHCALIUU.

Y nenpHas TeIuioTa |AHaAJIU3 CUTYyallMil HPAKTUYECKOr O IIPUMEHEHUS IBJICHUM MJIaBJICHUS U KPUCTAIUIU3ALMH,
rnapooOpa3oBaHUsI. HaIpUMeED, MOJYyUYEHNE CBEPXUUCTBIX MaT€pPUAIOB, COJIEBAs I'Peyika U Jp.

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

TeMIepaTyphbl KUIMEHUsS OT [BBIUMCIIEHHE KOMMYECTBA TENJIOTHI, BBIJCIAIOLIETOCS IIPU CrOPAHUU PA3JIMYHBIX BUJIOB
aTMOC(hEpPHOTO torutusa, u KII/ nBurarens.
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naBJieHUs.  BiaxxHOCTB
BO3/yXa.

DHeprus TOILIMBA.
Y nenbHas TemjIoTa
CTOpaHusl.

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

TermoBble nBUTATENU U
3allMTa  OKpY>KarouUeu
Cpelbl.

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

OOCyXJIeHUE DKOJIOTMYECKUX IIOCJIEACTBUII HCIIOJIb30BAHUS JBUIaTelIell BHYTPEHHEIO
CrOpaHus, TEIJIOBBIX U THIpo3eKTpocTaHni (MC — 3Ko0s0rus, Xumusi)

Pasznen 7. Diaekr

pHYeCKHe U MATHUTHBIE siBJeHus (37 1)

JJleKTPUYeCKue
3apsiabl.
3apsiskeHHbIE Tesia
u

B3alMOJAEHCTBHE
(7 9)

HX

Onektpuzanus Tei. J{Ba
pona AIEKTPUUECKUX
3apsiI0B.
Bizaumoaerictsue
B3apsHKEHHBIX TEJl. 3aKOH
Kymona.
DJIEKTPUUECKOE MOJIEC.

[ [puHIIATT
CyHepIro3uuu
PICKTPUUYECKUX

MoJICH. Hocurenu
PICKTPUUYECKUX
3apsi10B.
DJeMEeHTapHbII
PDIEKTPUUECKUI

3apsi.

CTtpoeHune aTtoma.

HaGmronenne U mpoBEACHHUE OMBITOB MO AJCKTPU3AIMHA TEI MPH CONMPUKOCHOBEHUH H
WHIYKIIUCH.

HabGmonenne u oOBsICHEHHE B3aMMOJICHCTBUS OJHOMMEHHO U Pa3HOMMEHHO 3apsiKEHHBIX
TE.

OOBsICHEHHE PUHIANA JTEHCTBHSA dJIEKTpockona. OObsSICHEHUE SBICHUH SJICKTPU3AIAN
[P CONPUKOCHOBEHUM TE€JI M HWHIAYKIIUEH C HCIOJb30BAaHUEM 3HAHHUU O HOCHUTEIISIX
PIISKTPUYESCKUX 3apsiJIOB B BEIIESCTBE.

Pacrio3naBanve u OOBSICHEHHE SIBJICHUM AJICKTPU3AIMU B 110 BCSITHEBHOM JKU3HU.
HabGnronenne u = OOBSCHEHHWE  OMBITOB, HWJUIIOCTPUPYIOIIMX  3aKOH COXPaHEHUs
PIISKTPUYESCKOTO 3apsaa.

HaOmroqeHre onbITOB MO0 MOJICTTMPOBAHUIO CHUJIOBBIX JTUHHUH AJICKTPUYSCKOTO TTOJIS.
MccnenoBanue NEHCTBHS SJICKTPUYSCKOTO IMOJISI HA MPOBOIHUKHU U JUAICKTPUKHU
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[IpoBOogHUKN u

JIUDJICSKTPUKHU. 3aKOH
COXpaHEHUs
DJIEKTPUYECKOrO
3apsia
[locToOsAHHBIH DNEeKTpUUECKUI TOK. [HaOmroieHre pa3IndHbIX BHJIOB JCHCTBHS AJIEKTPUYECKOTO TOKAa M OOHApy)XEHUE ITHUX
DJIEKTPUYECKUMTOK  |YCIIOBUS CYILIECTBOBAHUSA [BUIOB JECUCTBUS B MOBCEIHEBHOW KU3HH.
(20 v) PIIEKTPUYECKOTO  TOKa. [COOpKa M UCHBITAHUE AJIEKTPUYECKOM e MOCTOSTHHOT'O TOKa.
lcTouHukuM 13MepeHne CUIIbl TOKa aMIIEPMETPOM.
TOCTOSTHHOT' O ToKa. [MI3MepeHue 3JeKTpHUUEecKOro HampsbKeHUsl BoabTMeTpoMm. lIpoBeneHue um oObsicHeHUE
JlericTBus OIIBITOB, JIEMOHCTPUPYIOIINX 3aBUCUMOCTH JJIEKTPUYECKOTO COINPOTHUBIIEHUS NPOBOJHHUKA
DJIIEKTPUYECKOTIO TOKa |OT €ro JJIMHbI, IUIOIIAJIN ITIONEPEYHOr0 CEYEHNI U MaTepuana.
(TenyioBoe, XuMHu4eckoe, [MccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, IPOTEKAIOIIEro  4Yepe3 pe3ucrop, OT
MarHuTHOE). COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS

JJIEKTPUYECKHUIT TOK B
PKUJIKOCTSIX U Ta3ax.

JJIEKTpUUYECKasi ICMb.
Cuna TOKa.
DJIEKTPUUECKOE
HaIpsKEHUE.
ConpoOTHUBJICHUE
[MPOBOJHUKA. Y JEIbHOE
COIPOTHUBIICHUE
BerecTBa. 3akoH Oma
Ul ydacTKa  LENH.
[locnenoBarenbHOE

151 MapaJUIeIbHOE
COEJIMHEHUE
[MPOBOJHUKOB.

Pabora u  MOIIHOCTH
JIEKTPUYECKOrO0  TOKa.
3akoH Jlxoyns—Jlenna.
DIEKTPOINPOBOIKA 51
MoTpeouTeNn

Ha pe3ucTope.

[IpoBepka mpaBMIa CIIOXKEHHS HANPSDKEHUN TPH MOCIIEI0BATEIbHOM COEIHHEHUH JIBYX
PE3UCTOPOB.

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

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

Pemienue 3amau ¢ ucnosibzoBaHueM 3akoHa Oma u ¢opmysl pacuyéra >JIEKTPUYECKOTO
COIIPOTUBIICHUSI MPHU IOCJIENOBAaTEILHOM U MapaljIeIbHOM COEIMHEHUHU MPOBOJIHUKOB.
Onpenenenue paboThl AIEKTPUUECKOTO TOKA, MPOTEKAIOIIEro Yepe3 Pe3UucTop.
OnpeneneHne MOUTHOCTH 3JIEKTPUUYECKOTO TOKa, BBIACISIEMOWHA PE3UCTOpE.
lcciienoBaHue 3aBUCUMOCTH CHJIBI TOKA 4Yepe3 JIAaMIIOYKY OT HaIpsUKeHUs Ha Hel.
Omnpenenenue KIIJ| narpesarers.

VccnenoBanue npeoOpa3oBaHUsl PHEPTUU MPU MOABEME I'Py3aIEKTPOIBUTATEIIEM.
OOBbsiCHEeHHE yCTpOiCTBa W TMPUHIMIIA JACHCTBUS JOMAIIHUX 3JIEKTPOHArpeBaTelIbHBIX
MpuOOPOB.

OOBsICHEHHE TMPUYUH KOPOTKOI'O 3aMbIKaHUS W IPUHIUNA JCHUCTBUA  IUJIABKUX
[peIOXPAHUTEIICH.

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

BO3HUKHOBCHMUS 3JICKTPHUICCKOTO TOKA B ) KUJIKOCTHU
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PIIEKTPUYECKONU SHEPTUU
B OBITY.
KopoTkoe 3aMbikaHHE

MaraurHble
SIBJICHUSA

(6 w)

IlocTOosIHHBIE  MarHuThbL.
B3aumMmoelicTBue
MNOCTOSSHHBIX  MAarHUTOB.
MarauTtHoe noJe.
Mar»auTHoe 1oJjie 3eMJIt Y
ero 3HadYeHUE IS SKU3HU
Ha 3emiie. OnbIT
Jpcrena. MaruurtHoe
moJie AIIEKTPUIECKOTO
TOKA. I[Tpumenenue
PIICKTPOMAarHUTOB B
TEXHUKE.

JleticTBue MarHuTHOI O
MOJii Ha MPOBOJHHUK C
TOKOM.
DJIEKTPOIBUTATEb
TMTOCTOSIHHOTO
lcrionp30Banme
PIIEKTPOJABUTrATENCH B
TEXHUYECKUX YCTPOMCTBAX
Y HA TPAHCIIOPTE

TOKa.

lccnemopanne MarHUTHOTO B3aHMMOJICHCTBHS IIOCTOSHHBIX MATHHUTOB.

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

IIpoBeneHre ONBITOB MO BU3yaJU3alUU MOJSI MOCTOSIHHBIX MATrHUTOB.
N3yuenue SIBJICHUSI HaMarHU9UBaHU BEIIIECTBA. WUccnenosanune
PIIEKTPUYECKOr0 TOKAa HA MarHUTHYIO CTPEJIKY.

IIpoBeneHre ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTh CHUJIbI B3aUMOJEUCTBUS KaTYIIKHU C
TOKOM M MarHuTa OT CHJIbl U Ha TIPABJICHUS TOKA B KaTYIIKE.

AHaIU3 CUTyallMd MOPAKTHUYECKOTrO MNPUMEHEHUS DJIEKTPOMAarHUTOB
TEXHUYECKUX YCTPOUCTBAX, MIPOMBIIIJICHHOCTH, MEIUITNHE).

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

N3mepenne KIIJ[ snekTpoaBurarenbHOW yCTAaHOBKHM. PacriozHaBanue wu  aHanus
Pa3IUYHBIX TIPUMEHEHUH JJICKTPOJABHUTATENICH (TpaHCHOPT, OBITOBBIC YCTPOKUCTBA U JIP.)

NENUCTBUA

(B OBITOBBIX

DJIeKTPOMAarHuTHAasI
HHIYKIUS
(4 9)

OIILITBI ®dapanes.
SIBIIEHUE 2MIEKTPOMArHATHOM
nHaykuuu. [Ipasuio Jlenna.
DJIEKTPOTEHEPATOP.
CrniocoObl MOTy4YeHUst
IEKTPUUYECKOU SHEPTUH.
JJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX
HCTOYHUKAX YHEPTrUH

OnEITHI 11O HUCCIICOOBAaHUIO SABJICHUS BHGKTpOMaFHHTHOﬁ HMHAYKOHWHU: UCCIICAOBAHUC
M3MCHCHUIN 3HAYCHUS U HaIrrpaBJICHUA HHAYKIIHOHHOT'O TOKA

Pe3epBHoe Bpemsi (3 )

43




9 kaacc (68 u)

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

MexaHn4ieckoe MexaHnyeckoe IAHaTIU3 U 00CYKIEHUE PA3JIMYHBIX IPUMEPOB MEXAHUYECKOT'O JIBUKEHUS.

IBH2KEHH e TIBHOKEHUE. OOCyXIeHrue TpaHUIl MPUMEHUMOCTH MOJICNIH «MaTepUalbHasi TOUKA.

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

ONUCAHUA Cucrema orcuéra.rpaduk). AHanu3 >KU3HEHHBIX CUTYyallM¥, B KOTOPBIX MPOSIBIISIETCSI OTHOCUTEIBHOCTH

(10 g) OTHOCUTEITBHOCTD MEXaHUYECKOTIO JTBUKECHUS.
MEXaHUYECKOTO HabntoieHne MexaHW4ecKOro JABMXKEHHUS TeJla OTHOCHUTENIBHO Pa3HbIX TeJ OTCUETA.
JTBYDKCHUS. CpaBHeHHE TTyTE€H U TPAeKTOPUN JIBUXKEHHSI OJHOTO M TOTO K€ TeJa OTHOCUTENIbHO Pa3HbIX
PaBHOMEpHOE men orcuéra. AHanmm3 Tekcrta [amuiess 00 OTHOCHTEIBHOCTH JIBHWIKCHUS, BBITIOJTHECHHUE
MPSIMOJTMHEWHOE BaJlaHUN TI0 TEKCTY (CMBICIIOBOE UTCHUE).
IBIDKEHUE. Onpenenenue cpeaHe CKOPOCTU CKOJIBXKEHUsI Opycka WJIM JBWXXEHUS IIapuKa 10
HepaBHoMepHOE HAKJIOHHOW INIOCKOCTH.
[PSIMOJIMHEWHOE IAHanM3 U 00CyXJAeHHE CIIOCOOOB MPUOIMKEHHOTO OMpPEIEICHUs] MTHOBEHHONW CKOPOCTH.
nBkeHue. Cpennsisi  uOMpeneneHre CKOPOCTH PABHOMEPHOTO JIBMIKEHHS (IIapUKa B KUJIKOCTH, MOJIEIHU
MTHOBCHHAsI CKOPOCTBPJICKTPUUECKOTO aBTOMOOMJISI U T. 11.).

Tejla IpU HEPAaBHOMEPHOM
JIBUYKCHUH.

Y cCKOpeHHeE.
PaBHOyCKOpEeHHOE
MPSIMOJIMHEWHOE
BMOKEHUE. CBo0OoHOE
rajcHue.

OmnbiTel [Nanuies.
PaBHOMEpHOE NBUKEHUE
110 OKpy>KHOCTH. [lepuon
1 yacToTa oOpalieHus.
JIuHeliHas W yrjosas
CKOPOCTH.
LlenTpocTpeMHUTENBHOE
YCKOpPEHUE

OmnpeneneHue MyTH, MIPOUJIEHHOTO 3a JAHHBIM MPOMEXYTOK BPEMEHH, U CKOPOCTH TeJia Mo
rpadUKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O JIBUKEHUS OT BPEMEHH.

OOcyJieHue BO3MOXKHBIX IPUHIMIIOB JEUCTBUS MPUOOPOB, H3MEPSIOIMINX CKOPOCTh
(cimIOMeTpOB).

BrrunciieHne myTd U CKOPOCTH MPHU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABH)KEHUU TeJa.
OnpeneneHue NpoMIEHHOrO MyTH U YCKOPEHUS JABWKEHUS Tesa Mo rpaduky 3aBUCHUMOCTHU
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJITMHEHHOTO JIBUKEHHUS Teja OT BPEMEHHU.

OnpeneneHue YCKOPEHHUsT Tejla [P PaBHOYCKOPEHHOM JIBMJKEHHUHM II0 HAKJIOHHOM
MJI0CKOCTH. MI3MepeHue neproia u 4acTOThl 0OpalieHus Teia Mo OKPYKHOCTH.
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBUKEHUS TENAIO OKPYKHOCTH.

Pemienue 3amau Ha oOmpeielieHne KUHEMAaTHUYECKUX XapaKTePUCTHK MEXaHUYECKOTO
JIBUYKEHUS PA3JIMYHbBIX BUIOB.

PacniozHaBaHue W MPUOIMKEHHOE OMHMCAHHUE PA3JIUYHBIX BUIOB MEXaHHUYECKOTO JIBUKEHUS
B MPUPOJIE U TEXHUKE (Ha mMpUMepax CBOOOJHO MAJAroIIUX TeJl, ABMKEHHS >KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JP.)
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B3aumoaelicTBue TeJ
(20 u)

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

Cuna ynpyroctu. 3aKoH

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

Cuia TSDKECTH U 3aKOH
BCEMHUPHOTO TSTOTCHUSI.
VckopeHue CcBOOOIHOTO
NagcHUs. JlBroxeHue
miaHeT BOkpyr CoJiHIIa.
IlepBas KOCMHUYECKast
ckopocTtb. HeBecoMmocTh
12t IEpPErpy3KH.
PaBHOBecue
MaTepUaTbLHON
AOCOJIFOTHO
TEJIO.
TBEPJIOTO

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

HabGmionenue u oOCy»XJIE€HHUE OMNBITOB C JABWKECHHEM Tella MPU YMEHBIICHUM BIUSHUS
NIPYTHUX TEJI, IPEISTCTBYIONINX IBUKCHUIO.

AHanu3 TekcTa ['anmiesi ¢ OImMcaHueM MBICIICHHOTO DKCIIEPUMEHTa, 0OOCHOBBIBAFOIIICTO
3aKOH MHEPIIUH; BHITIOJIHEHUE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE UTCHHUE).
OOCyXeHHEe BO3MOXHOCTH BBITIOJIHEHUSI 3aKOHA HWHEPIMU B  Pa3JIWYHBIX
oTCU€Ta.

HaGnronenue u 0OCYyXI€HHE MEXaHWYECKUX SIBJCHUU, NPOUCXOISIIMX B CHCTEME
orcuéra «Tenexka» Tpu €€ paBHOMEPHOM H YCKOPEHHOM JBW)XEHHUU OTHOCHUTEIHHO
kaOuHeTa PU3UKH.

JlericTBUS ¢ BEKTOpaMH CWJI: BBIIIOJHEHHUE 3aJaHUl 110 CJIOKEHHUIO W BBIYUTAHUIO
BEKTOPOB.

HabGmronenre n/vim mpoBeAeHUE OTBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPCHHUSI
TeJla OT MPUJIO)KEHHOW K HEMY CHUJIBI B MacChl Telia.

AHanmu3 U OOBSICHEHHE SIBJICHUU C MCIOJIb30BAaHWEM BTOPOTO3akoHa HeroTOHA.

Pemnenune 3a1a4y ¢ MCMONB30BaHUEM BTOPOTrO 3akoHa HbpIOTOHaM TipaBWiia CIIOKEHUS CHIL.
OmnpenesneHue )XECTKOCTU NPY>KUHBI.

AHaJIM3 CUTyaIuii, B KOTOPBIX HAOIIOAI0TCS yrpyrue nedopmMamnum, 1 uX 0ObICHEHUE C
HCIOJIb30BaHUEM 3aKkoHa [ 'yka. Pemienue 3aj1ad ¢ ucrosb3oBaHueM 3akoHa ['yka.

M ccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHU S

OT CUJIbI HOpMaJIbHOTO AaBiieHus. OOCyK/IeHuEe pe3yIbTaTOB UCCIEIOBAHUS.

Onpenenenue ko3P hUIeHTa TpeHus CKOIbXKeHUs. i3mepeHue cuibl TpeHUs MOKOSI.
Pemienue 3a7a4y ¢ UCMOJIb30BaHUEM (DOPMYJIIBI JIJII CHIIBI TPEHUS CKOIbKEHHUSI.

AHany3 ABUYKEHUS TEJ TOJIBKO IO/ IEHCTBUEM CHIIBI TSHKECTU — CBOOOIHOTO TaICHUS.
OOBbsiCHEeHHE HE3aBUCHUMOCTH YCKOPEHHSI CBOOOJHOIO MaJeHUsIOT MacChl Tea.

O1ieHKa BEIMYUHBI CUIIBI TATOTEHUS, IEHCTBYIOIIEH MEXIy ABYMs TeaaMu (IJ1sl pa3HBIX
Macc).

AHanu3 IBWKEHUSI HEOECHBIX Tel MO ACHCTBHUEM CUJIbI TATOTEHHUS (C UCIOJIb30BaHUEM

cucremax

JOINOJTHUTCIIBHBIX HCTOYHHUKOB I/IH(bOpMaL[I/II/I).
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Pemienue 3amad ¢ MCMOJMB30BAHUEM 3aKOHA BCEMHPHOTO TATOTEHUS W (DOPMYJIIBI ISt
pacyéra CUJIbI TSIKECTH.

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

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

AHau3 yCJIOBUH BO3HUKHOBEHHUSI HEBECOMOCTHU U II€pe IPYy3KHU.

Pemenue 3amau Ha onmpezeieHre Beca Tella B Pa3IMYHbIX YCIOBUSIX.

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

3aKOHBbI
coxpanenust (10 u)

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

M MOIIMHOCTL. Padora
CHIT TSIKECTH,
YIPYTOCTH, TpPEHMUSI.
CBs3b SHEPruu u
paOoTHI.
IToreHInanbHas
DHEPrus Tena,
OTHSITOI'O HaJ
MOBEPXHOCTHIO  3EMIJIM.
I lorennmannrHas
PHEPTrUs CcKaTou
[PY>KUHBI.
Kunetnueckass »Heprus.
TeopemMa 0 KUHETHYECKOU
SHEPTHUH.

3aKoH COXpaHEHHUs

MEXaHUYECKON OHCPIrUnu

HaOmtonenne u oOCy’XJ€HHE ONBITOB, JEMOHCTPUPYIOIIUX Mepefady HMITyJabca HpHU
B3aHMOJICMCTBUM TEJI, 3aKOH COXPaHEHUs HUMITyJibca MpU aOCOIIOTHO YIPYIoM U
HEYPYTrOM B3aUMOJEHCTBUH TEl.

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

Pacnio3HaBaHue SIBJIE€HHMS PEAKTUBHOTO JBMKEHHST B mpupone U texHuke (MC —
OnoJIoTHs).

[IprmeHeHne 3aKOHA COXpPaHEHUs UMITYJIbCa Ul pacu€Ta pe3yJIbTaTOB B3aUMOICHCTBUS
Tel (Ha MpuMepax Heynpyroro B3aMMOJEHUCTBUS, YIIPYTOro HEHTPaIbHOTO B3aUMOIEUCTBUS
BYX OJJMHAKOBBIX T€JI, OTHO U3 KOTOPBIX HEMOIBUXKHO).

Permenne 3aa4 ¢ HCIOJIB30BaHUEM 3aKOHA COXPAHEHUs UMITYJIbCA.
Onpenenenue paboOTbl CHIIBI  YOPYrOCTHM IIpU HOABEME TIpy3a C
HEIOABUYKHOI'O U MOJIBMKHOTO OJIOKOB.

l3MepeHne MOLIHOCTH.

l3MepeHne NOTEeHIMalIbHOM SHEPruu yNnpyro AeOopMUPOBAHHOMN IPYKUHBI.

M3MmepeHne KUHETUYECKON 3HEPTUM Tella 110 JJIMHE TOPMO3HOTO IyTH.

OKCIIEPUMEHTAJIbHOE CPAaBHEHUE M3MEHEHHs MOTCHUUAIBHON U KUHETUYECKOM SHEPTUMl
TeJla IPYU ABUKCHUHU 110 HAKJIOHHOM IIOCKOCTH.

OKCIIEpUMEHTaJIbHAasA IIPOBEPKA 3aKOHA COXPAHEHUsT MEXaHWYECKOM DHEpruu Inpu
CBOOOJHOM MaJICHUM.

[IpuMeHeHre 3aKOHa COXPAaHEHU MEXaHUYECKOM DHEPIrun i pacy€ra IOTEHIIUAIbHON
1 KHHETUYECKOU dHepruil tena. Penrenue 3a1a4d ¢ UCIONB30BaHUEM 3aKOHA COXPaHEHUs
MEXaHUYECKON DHEPIUU

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

MexaHnnveckue KonebarenbHoe HaOmronenne konebaHUi MO ACHCTBUEM CHII TSIKECTH U yIpPY TOCTU U OOHApYKEHHE
KoJIe0aHNS nBrkeHre.  OCHOBHBIE [MOJOOHBIX KOJEOAHUN B OKPYKAIOIIEMMHUPE.
(7 9) XApPaKTEPUCTUKH AHanu3 KojeOaHuM Ipy3a Ha HUTHU M Ha IpyxuHe. OmnpesiesieHrne 4acToThl KoJjieOaHuit
KoJeOaHUM: IIEPUOJ, MATEMAaTHYECKOTO U MPY>KUHHOT'O MasITHUKOB.
JacToTa, amiuatyna. [HaOmronenue n oObsicHeHUE SIBJICHUS pe3oHaHca. VccienoBanne 3aBUCUMOCTH TIEpUOJIa
MaTtemaTudecKkuit 1 [KOojeOaHWi MOABEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
MPY>XUHHBIA MasTHUKU. [[poBepka HE3aBUCHUMOCTH INepHoaa KojiebaHUi Tpy3a, IMMOJABEIIEHHOTO K JICHTE, OT
[IpeBpaliieHne SHEPTrUU [MacChl Ipy3a.
pu KosiebarenbHOM |HabGmroneHue W 0OOCyXAEHHE ONBITOB, IEMOHCTPHUPYIOIIMX 3aBUCUMOCTH I€pHOIa
TBIDKCHHH. KoJIeOaHUW TPYKMHHOTO MasiTHUKAOT MAacChI TPy3a U KECTKOCTH MPYKUHBIL.
3aryxaromnue [IprMeHeHne MaTeMaTHYeCKOT0 B MPYKUHHOT'O MasiTHUKOB
KoJieOaHus. B KaU4eCTBE MOJIEJICH JJIsI ONTFCAaHUsI KOJICOaHUI B OKPY KaIOIIIEMMHUPE.
BrIHY X IeHHBIS Pemrenne 3amad, CBS3aHHBIX C BBIYMCIICHHEM WIIA OIICHKOHN YacTOTHI (Tieprona)
Kkosiebanus. Pesonanc KoeOaHuu
MexaHn4ecKkue CBoiicTBa OOGHapyKeHHE U aHAJIU3 BOJIHOBBIX SIBJICHUI B OKPY>KaIOIIIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaOnroieHne pacnpocTpaHeHMs MNPOAOJBHBIX M IONEPEYHbIX BOJH (HA MOJENU) U
(8 w) Jl1MHa BOJIHBI. OOHapyXEHNE aHAIOTMYHBIX BUOB BOJIH B IPUPOJE (3BYK, BOASHBIC BOJIHBI).
MexaHUYeCcKUe BOJIHBI BelunciaeHnne JUIMHBI BOJIHBI U CKOPOCTH PaclpOCTPAHEHUs 3ByKOBBIX BOJIH.
B TBEPAOM TeEIE, ODKCIIEPUMEHTAJIBHOE OIPEAEICHUE IPAHUI] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOaHUH.
ceificMuueckue BoiHbl.  [HaOmroeHne 3aBUCHMOCTH BBICOTBI 3ByKa OT 4YacTOThI (B TOM YHCIIE C HUCHOJIb30BaHUEM
3ByK. ' pOMKOCTB 3ByKa MY3bIKQJIBHBIX HUHCTPYMEHTOB).
1 BbICOTA TOHA. HaOnroieHne u 00bsICHEHUE SIBJICHUSI aKyCTHYECKOTO PE30HAHCA.
OTpaxkeHue 3ByKa. IAHAJIN3 OPUTHMHAIBHOTO TEKCTA, MOCBSAIEHHOIO UCIOJIB30BAaHUIO 3BYKa (WJIM YJIbTPa3ByKa)
Mudpa3Byk u B TEXHHUKE (IXOJIOKALMS, YJIbTPA3BYK B MEIMIIMHE U JIp.); BHIIOJIHEHUE 3aJaHUN 110 TEKCTY
YIBTPa3BYK (cMBICIIOBOE UTEHUE)
Pa3znen 10. DiieKTpOMarHuTHOE 1MoJIe ¥ JIeKTPOMATHUTHBIE BOJIHBI (8 )
JJIeKTPOMarHuTHOe [DJeKTpomarHuTHoe mnoJie.[loctpoenue paccyxaeHuil, 000CHOBBIBAIOIINX B3aWMOCBSI3b AEKTPUUECKOTO U
noJie DIeKTpOMarHUTHbIE MarHUTHOI'O TTOJIEH.
BOJIHBI.
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IMoBTOPHUTENLHO-0000 AT MOAYJIb (5 1)

CucreMaTtuzanuus u
000011IeHIE
[MPEIMETHOTO
COJICP)KAaHHS U OIBITA|
e TEIIbHOCTH,
MPUOOPETEHHOTO  TIpU
M3y4dCHUN BCETO
Kypca pu3uku

O0o01IeHNE

COJICP)KaHUS KKIIOTO M3
OCHOBHBIX pa3nenoB
Kypca (11)71635 197

MEXaHUYCCKUEC,
TEIUIOBBIC,
PJICKTPOMAaTrHUTHBIC.
Hayunbii METO.
MO3HAHUS ero
peanru3aims B
busmueckux
MCCIIeTOBAaHUSX.
CBs3b  (U3UKHU
COBPEMEHHBIX
TEXHOJIOTUH B 00J1acTH
rnepegauu
nH(pOpMaITHH,
PHEPreTHKE,

u

58

TpaHCTIOPTE

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

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

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

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

coJiepKaHuEM Kypca PU3UKHU
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10 kaacc (68 u)

TemaTnuecknii 0,10k, | OcHOBHOe colep:kaHue OcHOBHbIE BH/IbI 1eATEIbHOCTH Y4Yalumxcs (Ha YpoBHe y4eOHbIX el cTBHiA)
TEeMa
Pa3nen 11. CBeroBble siBiaeHus (26 1)
3aKOHBI HMcrounuku cBera. |[HabGmroneHre onpITOB, AEMOHCTPUPYIOLIUX SBJIEHUE MPSIMOJIUHEHHOIO PACPOCTPaHEHUS
pacnpocTpaHeHust JlydyeBast Mozielb CBETA. |CBeTa (BOBHMKHOBEHHME TE€HU M MOJYTEHM), MU HUX HUHTEPIpPETAlMs C UCHOIb30BAHUEM
cBeTa IIpsimonuHeiHOE [MOHATUS CBETOBOI'O JIy4a.
(6 9) pactpocTpaHeHue cBera. |[OOBSICHEHHE U MOJCIUPOBAHUE COJIHEYHOTO M JIYHHOTO 3aTMEHUM.

ComHua wu
OTtpaxenue
ITmockoe
3akoH

3aTMeHUs
JIyHBI.
CBETA.
3epKao.
OTpaKCHUS CBETA.
IIpenomnenue cBera.
3aKOH  OpeTOMIICHUS
CBETa.
[Tonnoe
OTpaKeHUE
Hcnone3oBanue
BHYTPEHHEr0  OTpakKeHUs]
B ONTUYECKHUX CBETOBOJAX

BHYTpPEHHEE
CBeTa.

VccnenoBanue 3aBUCMMOCTH yTjla OTPaKEHUsSI CBETOBOTO JIy4aoT yrja MaJeHus.
M3ydyeHne CBOMCTB HM300paKEeHHUsI B IJIOCKOM 3epkasie. HalGmogenne u oOBICHEHUE
OIBITOB TI0 TIOJIYYSHUIO N300pakKeHU B BOTHYTOM U BBIMTYKJIOM 3epKayiax. Habmronenne u
0O0BSCHEHHE OIBITOB IO MPEJOMJICHUIO CBETAa Ha TPAHUIIE Pa3JIUYHBIX CpPEll, B TOM YHCIIC
OINBITOB C TIOJHBIM BHYTPEHHUM OTpakeHueMm. lcciemoBaHnue 3aBUCUMOCTH — yrja
MPEJIOMJICHUS OT yTJIa MaJICHUsI CBETOBOTO JIyda Ha TPAHUIIE «BO3TyX—CTEKIIO».
Pacnio3zHaBaHue SIBJEHUM OTpPa)kK€HUsS W MOPEIIOMJIICHUS CBETa B MOBCEIHEBHOUW >XW3HM.
AHamm3 1 00BSICHEHHE SIBJICHUSI ONTHYECKOTO MUPaXKa.

Perienue 3aga4 ¢ MCIOJB30BAHUEM 3aKOHOB OTPA’KEHMS M MPEJIOMIICHUST CBETA

JInH3LI U onmTHYecKHe
npuoOoOpbI
(6 v)

Jlunza, xon maydeir B
ITMH3E. Onruyeckas
cucTeMa.

OnTudeckue

MPUOOPHI:
dboToarapar,
MHUKPOCKOTI

n Teneckon. I'nmas kak
ONTUYCCKAs cucreMa.
bimzopykocTs 54

[TosryueHue M300paKEHUM C TTOMOIIBI0 COOMPAIOIIECH M pacCEeUBAOIICH JIMH3.
Onpenenenne GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHUIIBICOOMpAIOIIeii TNH3HI.

AHany3 YyCTpOWCTBa UM TIPUHIUNA JEHCTBUS HEKOTOPBIX OINTHYECKUX MPUOOPOB:
(dboToanmapara, MUKPOCKOIIa, TEJIECKOTIa

(MC — Guonorusi, aCTpOHOMHUS ).

AHanu3 sIBJICHUN OJIM30PYKOCTH U TaIbHO30PKOCTH, MPUHIHIIA AecTBUSA 0U4KOB (MC —
OuoJIOTHSI)

TAJIbHO30PKOCTDH
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Pa3noxenue Paznoxenue 6emoro ceeraHaOmroneHne mo pas3iokeHHI0 O0enoro cBera B CIeKTp. HaOmronenne u oObsICHEHHE
Oesjoro cBera B B crekTp.  OINBITB  [ONBITOB IO MOJYYEHHUIO OEIIOT0 CBETA MPH CIIOKEHHUH CBETA Pa3HBIX IIBETOB.
CIEKTP Hrrorona. Cnoxenne [[IpoBenenne U OOBSICHEHHE OIBITOB IO BOCIPHUATHIO LBETA MPEAMETOB IPU HX
(3w CIIEKTPaJIbHBIX IIBETOB. [HAOJIOICHHUH Yepe3 BETOBbIC (PMIBTPHI (IIBETHBIC OUYKH)

Jlucriepcus ceera

Pa3nen 12. KBanroBsble siBiaenus (32 )

Ncnyckanue Oneitel  Pesepdopna nOOGcyxknenue nuenu onsiToB Pesepdopaa no uccie1oBaHNUIO aTOMOB, BBIABH)KEHHUE THIIOTE3
U TOIJIOLIeHUe CBeTa [[UTaHeTapHas MOJIETB0 BO3MOXHBIX pPE3yJbTaTax OIBITOB B 3aBUCHMOCTH OT  MPEIOIAaraéMoro  CTPOCHHS
aTOMOM aToMa. aTOMOB, ) OPMYJIMPOBAHHE BBHIBOJOB U3 PE3yJIbTATOB OMBITOB.
(49 Monens aroma  bopa|OOcyxaeHrne TpoTHBOPEUNiA TIIIaHETapHON MOJIETT aToMa

Hcnyckanue W1 OCHOBAHMI JU1sl TUIIOTE3bl bopa 0 cTallMoHapHBIX OpOUTAX AJIEKTPOHOB.

[TOTJIONICHHUE ceeTaHaOmroIeHre CIUTONTHBIX U JIMHEHYAThIX CIIEKTPOB U3TyYSHUS Pa3IMIHBIX BEIISCTB.

aTOMOM. KBaHTBIOO0BSICHEHNE THHEHYATHIX CIIEKTPOB U3ITyUCHUS

JInHeyaTele CIIEKTPbI

CTpoeHue aTOMHOIO
sApa
(6 1)

PagnoakTUBHOCTD.
Anbpda, Oera 15|
raMMaun3JTydYCHUs.
CtpoeHue aTOMHOTO

sapa. HyknoHnHass mopenb
aTOMHOTO sijipa. M30TOorbI.

OO6cyXeHHe BO3MOXHBIX THIIOT€3 O MOJENSX CTpoeHus siapa. OmpenesieHHe cocTaBa
siep MO 3aJJaHHBIM MAacCOBBIM U 3apsA0BBIM YHCIIaM U IO MTOJI0KEHUIO B IEPUOINYECKOM
cucteme srieMeHToB (MC — xumus).

AHany3 M3MEHEHHUsI COCTaBa si/ipa M €ro IOJIOKEHHUS B MNEePUOIUYECKON cUCTeME MpHU
apangroakTuBHOCTH (MC — XuMus).

MccnenoBanne TPEKOB adacTuIl MO rOTOBbIM (pororpadusm. OOHapyKeHHE U H3MEpPECHHUE

PannoakTHBHbBIE pagualnoOHHOIO ()OHA C MOMOIIBIO JO3UMETPA, OLIEHKA €r0 MHTEHCHUBHOCTH.
npespamieHus.  lleppogAHann3 OMONOTrMYECKUX M3MEHEHUM, NPOUCXOMSAIIUX HOJ ASMCTBHEM paguOaKTHBHBIX
roJjypacraja. n3iydeHuit (MC — Ouonorus). Mcnonp30BaHue pajiMOAKTUBHBIX M3JIYyUYEHHH B MEIULIMHE
JleticTBust (MC — Guomnorus)
PaaMOaKTUBHBIX
M3JIy4YeHUNH Ha >KUBbIE
OpraHu3Mbl
SnepHble peakuuu S nepHbie peakuu. [PemieHue 3aj1a4 ¢ UCHOJIL30BAHUEM 3aKOHOB COXPAHEHHUSI MacCOBBIX U 3apsJIOBBIX YHCEN
(7 9) 3aKOHBI COXpaHEHMs [Ha OIpeAeJIeHHEe pe3yJIbTaTOB SACPHBIX  pPEaKUWi; aHajdu3  BO3MOXXHOCTH  WJIU
3apsiI0BOr0 U [HEBO3MOXXHOCTH SIIEPHON pEaKLUH.
MacCOBOTO yucesn. |OLeHKa SHEePTUM CBS3M SJEp C MCHOJIb30BaHUEM (HOpMyJIbl DIHIITEITHA.
DHeprus cBsi3u  |OOCyX eHHE EePCIEKTUB UCIOJIB30BAaHUS YIIPABIISIEMOT 0 TEPMOSJIEPHOIO CUHTE3a.
aTOMHBIX sifiep. CBsa3p |OOCyXJEHHE TIPEeUMYIIECTB M JKOJOTMYECKUX IIPOOJIeM, CBS3aHHBIX C SIASPHOM
Maccbl U 3Hepruu. pPHepretukor (MC — skonorust)

50




Peaknun cuHTEe3a WU
nesIeHus siep.

M cTounnkun SHEPruu
ConHuau 3BE31.

I nepHast sHEepreTuka

IMoBTOpPHUTENLHO-0000 AT MOAY.Ib (10 u)

Cucremaruzauust nOO6o01enne conaepkanus|BeinmonHenne ydeOHBIX — 3aJaHMM, TpeOyHIMX JIEMOHCTpPAalMM  KOMIIETEHTHOCTEH,
0000111eHNE Ka)XJIOT0 W3 OCHOBHBIXYXapaKTEPU3YIOIINX €CTECTBEHHO-HAYYHYIO0 IPaMOTHOCTD!
[IPEIMETHOTO pa3aenoB Kypca (U3MKHU]- PUMEHEHMS TMOJIyYEHHBIX 3HAHUM JJIi HAy4YHOro OOBsSCHEHUs (U3NUECKUX SIBICHUN B
coAep KaHUs MEXaHUYECKHUE, TEIJIOBbIE, OKPY KAIOLE NMPUPOAE M MOBCEIHEBHOW >KU3HU, a TAK)KE BBISIBICHUS (PU3MYECKUX OCHOB
15 OIbITA |3JIEKTPOMArHUTHBIE, psa COBpEMEHHBIX TEXHOJIOTUH;
NesITEeJIbHOCTH, KBaHTOBBIE SIBJICHUSI. - IPUMEHEHUSI OCBOEHHBIX SKCIIEPUMEHTAIBHBIX YMEHUW IS UCCIIeIOBaHUS (PU3MYECKUX
npuoOperéHHoro npu [HayuHbrit METO/{IBJICHUI, B TOM YHCJIE IS HPOBEPKHU I'MIIOTE3 U BBISBIICHUSI 3aKOHOMEPHOCTEM.
3y4eHUH BCETO |[MO3HAHUSA u erdPemienne pacu€THBIX 3aa4y, B TOM YHCJE MNOPEANoJararolliux HCIOJIb30BaHUE
Kypca pu3uku peanu3zanus Fduznuyeckol MOJEeM U OCHOBAaHHBIX Ha COAEpPKAaHUM Ppa3IUYHBIX pa3/iesioB Kypca
(buznuecKux (11)76370 978
HUCCJIEIOBAHUSAX. BrinosiHeHUe M 3ammTa rpynIoBbIX WJIM HHIAWBHUIYaJIbHBIX IMPOEKTOB, CBA3aHHBIX C
CBs13b buzukn Y cosiep)kaHueM Kypca HU3UKH

COBPEMEHHBIX TEXHOJIOTH
B o0actu rnepeaavyu
nHopMaInu,
SHEPIeTHKE, TPAHCIIOPTE

[Tpu pazpaboTke paboueit mporpaMMbl B TEMaTUYECKOM TIAHUPOBAHUH JIOJKHBI OBITh YYTEHBI BO3MOKHOCTH MCIIOJIB30BAHUS
ANEKTPOHHBIX (IIUPPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SABISIOMIMXCA y4eOHO-METOIUUYECKUMH MaTepruaniamMu (MyJIbTUMEIUIHbBIC
MPOrPaMMBbI, SJEKTPOHHBbIE YYEOHMKHM W 3aJaYHUKH, DJIEKTPOHHBbIC OWUOIMOTEKH, BUPTyalbHbIE Ja0OpPaTOPUH, UTPOBHIC
MPOrPaMMBI, KOJUIEKIIUU U(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOIB3YEMBIMU ISl OOYYECHHSI M1 BOCITUTAHUSI 00YyUaIONIUXCS C
HOJIA, mnpencTtaBieHHbIMH B DJJIEKTPOHHOM (IM(POBOM) BUIE M peaNM3yIOIUMH auaaktudeckue Bo3MoxHoctn UWKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 o0pa3oBaHUMU.
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IMoxxoambl K OLICHUBAHMIO IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

[Ipu ouneHHMBaHWM TUIAHHUPYEMBIX PE3YJIbTATOB OOy4YeHUs  (U3HUKE
oOyuaronuxcsi ¢ HOJ[IA HeoO0XoauMoO yYUTBHIBATH TaKUE WHIWBHUAYaJbHbBIC
OCOOCHHOCTU HX pPa3BUTHA, KaK: YPOBEHb DPa3BUTHSI MOTOPUKHU PYK, YPOBEHb
BJIQJICHUSI YCTHOM IKCIPECCUBHON PEUbl0, YPOBEHb Pa3BUTHUSI pabOTOCTIOCOOHOCTH
Ha ypoke (MCTOIIaeMOCThb ILIEHTpaJbHOW HEpPBHOW cucTtembl). Mcxonast u3 3TOroO,
YUHUTENIb HWCIOJB3YET ISl OOY4YaroIIUXCs WHAUBUIyaIbHBIE (DOPMBI KOHTPOJIS
pe3yiabTatoB  o0yuenus ¢usuke. Ilpu cHuxkeHHONW PabOTOCIIOCOOHOCTH,
BBIPQKCHHBIX HAPYIICHUAX MOTOPUKU PYK BO3MOXHO YBEIWYCHHUE BpEMs IS
BHITIOJIHEHUS  KOHTPOJBHBIX M CaMOCTOSATENbHBIX pabor. KoHTposbHEIE,
CaMOCTOSITEJIbHBIE M  TMPAaKTUYECKHEe pPadOThl TMpU HEOOXOJUMOCTH MOTYT
npeIaraTbCsi C MCIOJIb30BAHUEM DJIEKTPOHHBIX CHUCTEM TECTHUPOBAHMS, WHOTO
IpOrpaMMHOTr0 OOecredeHusi, 00eCIeUNBAIONIETO MEPCOHUPUIIUPOBAHHBIA yUeT
y4eOHBIX JOCTHXKEHHHN oOydaromuxcs. TeKylmuil KOHTpoJb B (opMe yCTHOTO
ompoca MPU HUZKOM KadeCTBE YCTHOW DKCIPECCUBHOW peur 0O0ydaromuxcs
HE0OXOAMMO 3aMEHSTh MUCbMEHHBIMH (hOpPMaMHU.

CrnenuajbHble YCJIOBHS Peajn3anuu TUCIHITHBI

1. HeoOXxoauMo mNpeaycMOTPETh HaJIMYWE IEPCOHAIBHBIX KOMITBIOTEPOB,
TEXHUYECKUX MPUCIIOCOONIEeHUN (crienuanbHas KiIaBHaTypa, pa3jMdyHOro BHA
KOHTaKTOpPbI, 3aMEHSAIOIINE MBbIIIb, JOUKOWCTUKH, TPEKOONIbI,  CEHCOPHbIE
MJIAHIIETHI ).

2. JIomKHBI OBITH CO3J]aHBI YCIOBUS NIl (DYHKIMOHUPOBAHUS COBPEMEHHOM
UH(GOPMAIIMOHHO-00pa30BaTeIbHOM  cpeabl 1Mo  (u3uke,  BKIIOYAIOIIEH
AJNIEKTPOHHBIE WH(GOPMAIIMOHHBIE PECYPChI, JJIEKTPOHHBIE 00pa30oBaTEIbHBIC
pECYpCHI, COBOKYITHOCTb UH(OPMAITMOHHBIX TEXHOJIOT UM,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, COOTBETCTBYIOIIUX TEXHUYECKUX CPEIICTB
U TEXHOJIOTHH (B TOM umcie (uenr-TpeHaxxepoB, nHCTpyMeHTOB Wiki, 1iudpoBbIX
BUJEO MAaTepUajioB © Jp.), OOECIEeYMBAIOIIMX  JOCTHKEHUE  KaXIbIM
oOydarommmmcst ¢ HOJ[A MakcumanbHO BO3MOXKHBIX JJIsI HErO pE3yJbTaTOB
o0yJeHHUS.
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