MHHHCTEPCTBO NPOCBEIMEHNS POCCHACKOR ®EEPAIIMH
ASMBHRCTPAIIA SHMUNCKOTD Mynnunnsannoro paiions Hpryrekoi
obaacTn
My nmuHma I Lnoe ypestenne 3nnucknil paioninsi KoMuTer 1o

obpuionannio

MOY 3yaymalickas COLI

COrJIACOBAHO )"I'BISP‘KJLEHO

3um. aupextopa no YP A
A/ Ve ‘lﬁ/
Muxn‘un Hanauweponss | E.wmﬂ(mum

BOexolf JH 1T M«»%W

PABOYAS TMTPOTPAMMA
(ID 2104333)
yuehnoro npeavera «Puinran

g odyuRomExes 7-9 xaaccon

c3yaymai, 2023 r.



COJIEPXAHUE denepanpHast padovas nmporpamma | dusuka. 7-9 kiaccel (0a30BbIi YPOBEHB)

TTOSCHUTEIBHAS BATIHICKA ... .vveeeeereeeesuteeaesauteeesassseeesnseeesssseeasassssaesanseeesansseeessssneessnnes 3

(0100 (5107 %2114 (SR 010 oe (53512 6 PO PRE TR 5
A 81 o TSP 5
I ) T O U TP PR PUPRTRTO 8
O KITACC .ttt ettt ettt e e e e e e e e e e e e e e s e R E b e e e e e e e e e e e 11

[Inanupyemblie pe3yabTaThl OCBOCHHS MPOrpaMMBbI MO (PU3UKE HA YPOBHE

OCHOBHOTO OOIIIETO OOPABOBAHIIS «...vvevvveeesvreessteeessaessseessssesessnesssssessssesssssessnsesssssenss 17
JINYHOCTHBIE PEBYIIBTATBL....ccciuvvriisisriresirreeesasreeesssnseeesssreeessssne e s s ssnre s e snne e e s snnee e 17
MeTanPEIMETHBIC PE3YIIBTATDL. ... ..ccceivreeeeriereeeeereeeeasseeeseseeeassssesessssesesssseeessssees 18
[IPEIAMETHBIC PEBYITBTATBI ..vvveeuvveresistrerssssrnreesssseesessseessnssnressssseesssnssesssnsssesssnssenenns 20

TeMaTHIECKOE TTAHHPOBAHHEC. .......veeeereeeereeerreessreessseessseeasseessseeesseessesesssesassesennns 29
A 3 TSP PR OUPPTRPUPRPRRUTPI 29
B KITACC 1 tuttte ettt e ettt e ekttt e e ekttt e e ekt e e e e sttt e e oo a b et e e e R b e e e e eR b et e e e b et e e ek b e e e e e nbe e e e anrneeeannes 39

8 74 £ 1o cH TR 48



denepanpHast padouas nporpamma | dusuka. 7-9 kimaccel (0a30BbIi YPOBEHB)
denepanbHas pabouasi mporpamMma 1o ydeOHomy mpenmery «Pusnkay (0a30BbIH
ypoBeHb) (mpeamerHas oOmacth  «EcTecTBeHHO-HAy4yHBIE —MpEAMETHI»)  (Haiee
COOTBETCTBEHHO — MpOorpaMma 1o (Gpu3uke, PU3rKa) BKIOYAET MOSICHUTEIbHYIO 3aMKCKY,
cofiep>kanre OOydeHUs, TUIAHUPYEMbIE Pe3ybTaThl OCBOSHHUS MPOrpaMMbl 10 (hH3HKe,
TEMaTUYECKOE IJIAHUPOBAHHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE MOJIOKEHUUA M TpeOOBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE
OCHOBHOH 00pa3oBarenbHO mnporpammsl, mnpexacraeieHHbx B @I'OC OO0, a Takxke
c yuérom (enepanbHON pabouelt mporpammbl BocnuTanus U KoHuenuuu mpenojaBaHus
yueOHoro npeamera « Du3nka.

Copepxanue mnporpamMmbl 10  (U3MKE  HAmpaBlIeHO Ha  (popmMUpoBaHUE
€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH OOY4arOUIMXCS M OPraHU3aldI0 HU3Y4eHUs (DU3NKU
Ha JeATENbHOCTHOM OCHOBe. B mporpamMme mno (u3uMKe Y4YUTHIBAIOTCS BO3MOXKHOCTH
yuyebHoro mnpeamera B peanuzanuu  TpeboBanuit PI'OC OO0 k 1IaHHPYyEMbIM
JUYHOCTHBIM M METAllPEAMETHBIM pe3yJibTaTaM OOy4YEHUs, a TaKKe MEKIPEIMETHbIE
CBSI3U E€CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IPEIMETOB HA YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus.

[Iporpamma 1o (u3MKEe YyCTaHABIMBAET paclpeAciieHue Yy4eOHOro MaTepuana
no rogam oOydyeHus (IO Kjaccam), MpeAJIaraeT NPUMEPHYIO IOCIEA0BATEIbHOCTD
M3Yy4EHUSl TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS IMPEIMETHOIO COJEpKaHUS U ydére
BO3PACTHBIX OCOOCHHOCTEN 00yJYaroIInuXcs.

[Tporpamma no ¢u3suke pazpaboTaHa C LIENIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3IaHUH paboyeil mporpaMMBbl M0 y4eOHOMY MPEAMETY.

®duznka SBISETCS CUCTEMOOOPA3YIOIIMM [JIsl E€CTECTBEHHO-HAYyYHBIX Y4€OHBIX
NPEIMETOB, IMOCKOJbKY (PU3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, OWOoJIorHel, acTpoHOMHeEeW U ¢u3HYecKor Treorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUpa, MNPEJOCTaBIsET HauOoJee SCHBIE
oOpa3lbl NPUMEHEHUS HAy4YHOTO METOJa MO3HaHWs, TO €CThb crnocoda MOJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Omna w3 TUABHBIX 3aJa4  (PU3HYECKOTO O0Opa3oBaHUS B CTPYKType OOIIero
o0pa30oBaHUsl COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH U MHTEpeca K
Hayke y oOyJaronmxcs.

N3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MPEAINOJAraeT OBJaJCHUE CICAYIOUIMMHU
KOMIETEHTHOCTSIMH, XapaKTEpU3YIOUIMIMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBSICHSTDH SABJICHUS,

OLICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIEOBAHNUS;

UHTEPIPETUPOBATh  JIaHHBIE W  HUCIOJb30BaTh HAy4yHble JOKa3aTelbCTBA
JUTSI TIOJTYY€HHUS BBIBOJOBY.
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[enu u3ydenus Gu3MKU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMsI ONPEACTICHbI B
Konnenuuu mnpenogaBanust ydeOHoro mnpeamera «®Pusumka» B 00pa3oBaTeIbHBIX
OpraHU3alMAX Poccuiickoi Oenepanuu, pEeAU3YIOIIUX OCHOBHbIE
o01reo0pa3oBaTelIbHbIE MIPOrPaMMBl, YTBEPKAEHHOU pelieHreM Komnerun
MunuctepcTBa npocBenieHus Poccuiickoit denepanun (mpotokoa oT 3 aekadbps 2019 r.
No TTIK-4BH).

Henu uzydenus: Gpu3uku:

NpUOOPETEHNE WHTEpeca W CTpeMJICHUS OOy4aloIUXCS K HAyYHOMY H3YYEHHUIO
PUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAy4YHOM METOJEe TNO3HaHUus W (OPMUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOILIEHUS K OKPYXKAIOIIUM SBJICHUSM;

dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHsSI KaK pe3yiabTara H3y4EHHS OCHOB
CTpOCHUS MaTepuu U (HYHIAMEHTAITLHBIX 3aKOHOB (DM3HKHU,

dbopMupoBaHUEe TPEACTABICHUH O poau (GU3MKU 71 Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPENCTABIECHUH O BO3MOXKHBIX cdepax Oynaymed mnpodeccnoHaIbHON
NEeSTENbHOCTH, CBSI3AHHOM C (PU3MKOMW, MOJTOTOBKA K JajbHEIIEMy OOy4EHUIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHre 3TUX Lened mporpaMMebl 1o (PU3UKE HAa YpOBHE OCHOBHOTO OOULIETO
o0pazoBaHusi 00€CTICUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

NpUOOPETEHNE 3HAHUW O JTUCKPETHOM CTPOCHHUM BELIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHUW OMUChIBAaTh U OOBACHATH (DU3UYECKUE  SIBICHUS
C MCMOJIb30BaHNUEM MOJIYYEHHBIX 3HAHHI;

OCBOEHHE METOJIOB PELIECHHUS MPOCTEUIIUX PACUETHBIX 337a4 C UCIOJIb30BAHHEM
(bU3MYeCKUX MOjIeliel, TBOPUYECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOJII0JaTh MPUPOJHBIC SBJICHWS W BBIMOJIHSATH  OIBITHI,
nabopatopHble pabOThl M IKCIEPUMEHTAIbHBIE UCCIEJOBAaHUS C HCIHOJIb30BAHUEM
U3MEpPUTENbHBIX MPUOOPOB,;

OcBoeHHE MPUEMOB pabOThl ¢ MHpOpMaIUel (PU3NYECKOTO COACpPNKAHUS, BKIHOYAs
uHQOpPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUSX (U3MKH, aHaIMu3 U KPUTHYECKOE
OIlICHMBaHUE HH(POPMAITUH;

3HAKOMCTBO cO chepamu  NpodheCCUOHATBLHON  NESITEIBHOCTH,  CBSI3aHHBIMU
¢ (¢u3uKOW, U COBPEMCHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMHU Ha JOCTHXKCHUSX
(bu3MYeCcKON HAyKH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOIO OOILEro
obpasoBanus orBoauTcs 238 wacoB: B 7 Kiacce — 68 uacoB (2 yaca B HemENi0),
B 8 Kitacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 vaca B HEZIEIIO).

[Ipennaraemblii B mporpamme mo ¢Gpu3MKe nepeyeHb JadopaTopHbIX padOT U ONBITOB
HOCUT  PEKOMEHJATENbHBIM  XapakTep, y4YUTelb JelaeT  BbIOOp  MPOBEICHUS
nabopaTopHbIX pabOT W ONBITOB C  Y4ETOM  HMHIUMBUIAYAIBHBIX OCOOEHHOCTEU
OOy4aroluXxcsi, CHUCKAa SKCIEPUMEHTAJIbHBIX 3aJaHUM, NpPEIIaraéMblX B paMKax

OCHOBHOT'O T'OCY/IapCTBEHHOTO PK3aMeHa 1o (Pu3uke.
4
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COJEPKXAHME OBYYEHMUSA

7 KIIACC
Pasznen 1. ®u3nka u eé poJib B NO3HAHNU OKPYKAKOLIEro MUpa
®duzuka — Hayka o mnpupoje. SBineHus npuponsl. DHUUUECKUE SBICHUS:

MEXAHUUYECKHE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BennuuHbl. M3Mepenne ¢puznyeckux BennuuH. Guszndeckue mpudophl.
ITorpemHocTh M3MepeHuii MexayHapoaHas cCUCTeMa €IUHULL

Kak ¢usmka u  Jpyrue  eCTECTBEHHblE  HAyKM  H3Y4alOT  I[PUPO.Y.
EctecTBeHHO-Hay4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, TIOCTAHOBKA HAyYHOTO BOIPOCA,
BBI/IBIDKEHUE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00bICHEHHE HAOII0aeMOro
apreHus1. Onrucanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIETICH.
Jlemoncmpayuu

MexaHuueckue, TEIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

dusnueckue npudOPHI U MPOLEAYPa NPAMBIX U3MEPEHHUHM aHAJIOTOBBIM U LIU(PPOBBIM
pUOOPOM.
Jlabopamopnvle pabomul u onvimol

OnpeneneHue LEeHbl ASIEHUS IIKaIbl U3MEPUTEIBLHOTO MPUOopa.

N3mepenne paccTOSTHAMN.

N3mepenne o0bEMa KUIKOCTH U TBEPJIOTO Tea.

OnpeneneHue pasMepoB MalbIX TE.

M3mepenue Temneparypbl IPpH HOMOIIM >KMIKOCTHOTO TEPMOMETpa M JAaTdhKa
TEMIIEpPaTypBhI.

[IpoBeneHne uccie0BaHUS MO IMPOBEPKE TMIIOTE3BI: JTAIBHOCTH IOJIETA IIAPUKA,

IIYIICHHOI'O I'OPHU30HTAJILHO, TCM 60J'II>HI€, yeM OO0JIbIIIe BBICOTA ITyCKa.

Pasznea 2. IlepBoHayasibHbIE CBEeICHUS O CTPOCHUM BelleCTBA

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, TOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHHE BEIIECTRA.

JBr>kenune yactul BemiecTBa. CBsi3b CKOPOCTU JBUKEHUS YACTUI] C TEMIIEPATYpOil.
BbpoyHoBckoe nBuxkenue, nuddysus. BzaumoaeicTBre yacTUIl BEIIECTBA: MPUTHKCHUE U
OTTAJIKUBAHHE.

ArperatHble COCTOSIHHMSI BEIIECTBA. CTPOEHUE Ta30B, JKUJIKOCTEM U TBEPABIX
(KpHCTANTMYECKUX) TeJI. B3auMOCBSI3b MEXIy CBOWCTBAMH BEIISCTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX W WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOEeHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO JBUXKECHHUS.

Ha6monenue quddysum.

HabGmronenue siBreHu, OOBACHSIOMIMXCA TMPUTSHIKEHUEM WM OTTaJKUBAaHUEM

HaCTHUII BCIICCTBA.
5
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Jlabopamopnvle pabomul u onvimol

OrieHKa AraMeTpa aToMa METOIOM PSIIOB (C MCIIONIb30BaHUEM (QoTOorpadmii).

OnbIThl O HAOIIOIEHUIO TEMJIOBOTO PACIIMPEHUS Fa30B.

OnbITEl IO OOHAPYKEHUIO NEUCTBUS CHUJT MOJIEKYJIIPHOTO TTPUTSIAKEHUS.

Pa3nen 3. /IBu:xeHHe U B3aUMOJeHCTBHE TeJl
Mexanuueckoe ABUKeHHE. PaBHOMEpHOE 1 HEpaBHOMEpPHOE ABUKEHHUE. CKOPOCTh.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. Pacu€T myTu v BpeMEHH JBUKCHMUSI.
SIBnenue nHepuuu. 3aK0H HHEPLMH. B3anMoelicTBUE TEJ KaK MPUYMHA U3MEHEHUS
CKOpPOCTH ABWXKEHHUs Ted. Macca kak mepa uHepTHocTH Tena. [[moTHocTh BelecTsa.
CBs13b TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIE 00bEMA BEIECTRA.

Cuna Kak XapakTepUCTHKa B3aumojieicTBusa Ten. Cuna ynpyroctu M 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBI0 JUHAMOMETpA. SIBIEHHUE TATOTEHUS U cuia TskecTH. Cuna
TSOKECTH Ha Jpyrux ruiaHerax. Bec tema. HeBecomocth. CroxeHue CUJI, HAMpPaBIICHHBIX
no onHou mnpsMou. PaBHopeiicTByromas cui. Cuia TpeHusa. TpeHHE CKONbXEHUS H
TPEHHE NOKOA. TpeHne B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu

HabnroeHrne MexaHn4ecKoro JIBHXKCHUS Tea.

N3mepeHne CKOpOCTH IPSAMOIMHENHOTO JBUKEHUS.

Habmoienre siBeHUsT MHEPIIUH.

Habmoienre u3aMeHeHus: CKOPOCTH TPU B3aMMOICHCTBUU TEJI.

CpaBHEHME MacC MO B3aUMOJIEUCTBUIO TEIL.

CnoxxeHue cuj, HanpaBJICHHBIX IO OJHOM MPSIMOIl.

Jlabopamopnvle pabomul u onvimol

OmnpezneneHre CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIapUKa B KUIAKOCTH, MOJICITU
JIEKTPUIECKOT0 aBTOMOOWJISI M TaK Jajiee).

OmnpeneneHune cpeaHeil CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapHUKa N0 HAaKIOHHOU
IIJIOCKOCTH.

Onpenenenne mIOTHOCTH TBEPIOTO TEJIa.

OnbITHI, TEMOHCTPUPYIOLTUE 3aBUCUMOCTh pacTsbKeHUs (AedopMaiiun) MpyKUHBI
OT IIPUJIOKECHHOMN CHJIBI.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT BEca TeJla U
XapakTepa CONMPUKACAIOIINUXCS TOBEPXHOCTEH.

Paznen 4. JlaBienue TBEPABIX TeJ, JKMIKOCTEH M ra30B

HaBnenne. CrnocoObl yMEHBIIIEHWS W YBEJIWYeHUs JaBieHus. J[laBieHuwe rasa.
3aBUCUMOCTh JIaBJICHUS Taza OT o0béMa, Temmeparypsl. [lepenada naBiieHus TBEPABIMU
TeJIaMH, KUJIKOCTAMM U Tra3amu. 3akoH Ilackans. IIHeBMaTMueckue MalIvHBI.
3aBUCUMOCTh  JIaBJICHUSI KUJAKOCTH OT TJIOyOWHBL. [mapocraTuyeckuid mapasiokc.
CooOmraromuecs: cocyabl. [ uapaBinueckne MeXaHU3MBbI.

AtMocdepa 3emim U arMmocdepHoe JgaBieHHe. [IpUyYuHBI CyIIECTBOBaHUS

Bo3ymiHOM oOosiouku 3emum. OnbiT  Toppuyemu. HM3mepenune atmochepHOro
6
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JaBJICHUSI. 3aBUCHUMOCTbD aTMOC(bepHOFO AaBJICHHUA OT BBICOTBI HaJd YPOBHEM MOP:.
[TpuGops! A1 3MepeHrs aTMOC(PEPHOTO JIaBJICHHUS.

JlelicTBue JKMIKOCTM M ra3a Ha IOIPY)KEHHOE B HMX TeJoO. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InmaBanue ten. Bo3myxoriaBanue.

Jlemoncmpayuu

3aBUCHUMOCTD JIABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenayda naBieHUs ) KUIKOCTBIO U Ta30M.

Coo01aronuecs cocy/bl.

['mppaBinueckuit mpecc.

[IposiBiieHHE AEICTBUS aTMOC(EPHOTO TABIICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUJIBI OT 00bEMa MOTPYXKEHHOM YACTH Tela U
TTIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KUJKOCTH.

YcmoBue I1UIaBaHUA TEN. IUIABAHUE WJIM TOTPY)KEHUE TEI B 3aBUCUMOCTH
OT COOTHOILIEHUS TNIOTHOCTEU TEJIA U JKUIKOCTH.
Jlabopamopnvle pabomul u onvimol

HccrnenoBanne 3aBUCHMOCTM Beca Telda B BOJE OT OOBEMA NOrpyXKEHHOU
B JKMJKOCTh YaCTH Tea.

OnpenencHrne BBITAIKUBAIONIEH CHJIIbI, JIEWCTBYIOIIEWM Ha TEJNO, IMOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOLICH CHJIBI, JIEUCTBYIOLIEHM Ha TEIO
B JKMJKOCTH, OT MACCBI TEJIA.

OnbIThl, AEMOHCTPUPYIOUIUME 3aBUCHMOCTh BBITAJIKHUBAIOLIECH CHJIBI, JIEHCTBYIOIIEH
Ha TEJIO B KUJKOCTHU, OT 00bEMa MOTPYKEHHON B KHUIKOCTh YaCTU TeJia U OT IJIOTHOCTHU
KHUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WIA KOHCTPYMPOBAHUE JIOAKH W ONPENEIICHHE €&
IPY30H0IbEMHOCTH.
Paspgen S. PadoTra 1 MOIHOCTB. JHEPrust

Mexannueckast pabota. MOIHOCTb.

[IpocThie MEXaHU3MBI: pblYar, OJIOK, HAaKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHS
peiuara. [lpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY. «30JI0TO€ TMPaBUIIO»
mexanuku. KT/ nmpocTteix mexanu3moB. [IpocTbie MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kunernueckass ¥ noreHuuanbHas sHeprusd. lIpeBpamenue
OJIHOTO BHJIa MEXAHWYECKOW SHEPIUH B JIPYroil. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHHKE.

Jlemoncmpayuu
[IpuMepnl MPOCTHIX MEXAHWU3MOB.

Jlabopamopnvle pabomul u onvimol
Onpenenerrie pabOThl CHUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Teja

M0 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycioBUid paBHOBECHS pblyara.
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M3mepenne KIIJ] HaKTIOHHOM IJIOCKOCTH.
HSY‘{CHI/IC 3dKOHa COXPaHCHUA MEXaHUYECKOMN OHCPIruu.

8 KIIACC
Pa3znen 6. TemioBblie sABJIeHUsI

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHSI BEIIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJT. OMbITHI, MOATBEPKAAIOIIUE OCHOBHBIE MOJIO0KEHUS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.

Mopenu  TBEpAOrO, KUIKOTO U  ra3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrammyeckue u amopdubeie Tema. OOBICHEHHE CBOWCTB Ta30B, JKHAKOCTCH W
TBEPBIX TEJI HA OCHOBE IMOJIOKEHUI MOJEKYJISIPHO-KUHETHYECKON Teopuu. CMaunBaHue
Y KaNWUBIPHBIE SIBJIEHUA. TENIoBOE pacClIupEHUE U CKATHUE.

Temnepatypa. CBsizb TeMmepaTrypbl CO CKOPOCTBIO TEIUJIOBOIO JBHUXKCHHS YACTHII.
Buyrpennsisi sHeprusa. CrnocoObl M3MEHEHHs] BHYTPEHHEW SHEpPruM: Tervionepeaada u
coBepiieHre paboThl. Buubl Temjonepenayu:  TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
U3IIy4YCHHE.

KonuuectBo TemnoTsl. YjaenbHas TEMJIOEMKOCTh BelIeCTBA. [emiIooOMeH u
TEIJIOBOE paBHOBECHE. YPaBHEHHE TeIJIOBOro OanaHca. [lnaBneHue u OTBeplieBaHUE
KPUCTAIMYECKUX BEIIECTB. YenbHas TemioTa IuiaBiaeHus. I[lapooOpazoBanue u
koHjaeHcauus.  Hcnapenue. Kunenue. VYaenbHas  Temiora  mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxxHocTh BO31yXa.

DHeprus TOIIMBA. Y AeNIbHAS TEMJIOTa CTOPAHHUSL.

[TpunIMner padoTs! TeroBsix apurareieit KI1J[ remmoBoro neuratens. TenioBbie
JIBUTATEIN U 3aIUTA OKPYKAOIIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUU B TEILIOBBIX MPOIIECcCax.
Jemoncmpayuu

Habmonenre 6poyHOBCKOTO ABUKECHHUSI.

Habmonenue nuddysun.

Habnronenue siBlieHU cMaurBaHUS ¥ KaTWUISIPHBIX SIBIICHUM.

Habnronenue TeraoBoro pacimpeHust Tell.

N3meHenue JapiieHUs] Ta3a TpU U3MEHEHMH O00bEMAa W HarpeBaHUU WU
OXJIAXKICHUU.

[IpaBusna usmepeHus: TeMrepaTyphbl.

Bunae! Tenmonepenauu.

OxJaxIeHUe MPU COBEPIIICHUH PAOOTHI.

HarpeBanue nipu coBepiiennu paboThl BHEIIIHUMH CUJIAMHU.

CpaBHeHME TEMIOEMKOCTEN PA3IMYHBIX BELIECTB.

HaOmronenue kuneuus.

Habmroenre mocTostHCTBA TEMIIEPATYPhl MPH TIIABJICHUU.



denepanpHast padouas nporpamma | dusuka. 7-9 kimaccel (0a30BbIi YPOBEHB)
Mojaenu TENJIOBEIX ABUTaTEIEH.

Jlabopamopnvle pabomul u onvimol

OnbIThl IO OOHAPYKEHUIO TEUCTBUSI CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

OnpITHI IO BBIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIA WJIM caxapa.

OnwITEl IO HAOJIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH M TBEPABIX
TEJL

OmnpenencHue naBIeHUs BO3ayXa B OAJIJIOHE IITIPHUIIA.

OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH JAaBJICHHS BO3MyXa OT €ro o0béMma |
HArpeBaHus WA OXJIAKICHHUS.

[IpoBepka ruMOTE3bl JTUHEHHOW 3aBUCMMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIepaTyphl.

Habmoienre usMeHeHusi BHyTpeHHEN SHepruu Tefa B pe3yibTaTe Terionepeaadn
Y pabOThI BHEUTHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEUIMBAHWUU XOJOJHOM M TOpsiuei
BOJIBL.

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIIO0OMEHE
C HarpeThIM METAJUIMYECKUM LAIIMHIPOM.

Omnpenenenrie yaenbHOM TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue mpouecca UCnapeHust.

OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Omnpenenenue yaeabHON TEMIOTHI IIABICHUS JIbJA.

Pa3znen 7. DiiekTpuYecKkue 1 MATHUTHBIE SIBJICHUS

Onektpuzanusa Ten. JIBa poja d3IeKTpUYECKUX 3apsaoB. B3ammopelctBhe
3apsKEHHBIX Tel. 3akoH KyroHa (3aBUCMMOCTD CUJThI B3aUMOJIEHCTBHUS 3aPsIKEHHBIX TET
OT BEJTUYHMHBI 3aPSI0B M PACCTOSIHHS MEX]TY TEJIaMHM).

Onektpuueckoe mnojse. Hamnpssk€HHOCTh  anekTpudeckoro noisd.  [IpuHoun
CYNEPHO3UITNH DJIEKTPUIECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn onekTpuyeckux 3apsAoB. OJEMEHTApPHBIM  DJIEKTPUYECKUM  3apsii.
Crpoenue aroma. IIpoBOOHUKM W JUANEKTPUKH. 3aKOH COXPAHEHUS 3SJIEKTPHUUYECKOTO
3apsa.

DNEeKTpUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHMS 3JIEKTPUUECKOrO TOKA. MICTOUYHMKHU
MOCTOSSHHOTO  TOKa. JIeWCTBHS  DJIGKTPUYECKOTO TOKa  (TEIUIOBOE, XUMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUI TOK B KHUJIKOCTAX U ra3ax.

Onektpuueckas nenb. Cuna Toka. Dnekrpuueckoe HanpspkeHue. COnpOTHBIICHHE
MPOBOJAHUKA. YJIEIbHOE COINPOTUBIICHUE BellecTBA. 3akoH Oma s ydacTKa LIEeMu.
[TocnenoBarenbHOE U MapalieIbHOE COCTMHEHNE MPOBOTHUKOB.

PaGota 1 MOIITHOCTH IEKTPUUECKOTro TOKa. 3akoH J[xkoyms—JIenna. Dnekrpudyeckue
LIETIH U IOTPEOUTENH IIEKTPUUECKOM SHEpruu B ObITy. KOpoTKOE 3aMbIKaHuE.

[TocrossHHBIE MarHuThl. B3auMoaeWCTBHE NOCTOSHHBIX MAarHWTOB. MarHuTtHOE
nojie. MaruuTHoe 1ose 3eMJid M €ro 3HaueHue I KUu3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHOe MoJie 3JIEKTPUUYECKOrO TOKa. [IprmMeHeHue >SJIEeKTPOMarHuTOB B TEXHUKE.
JlelicTBME€ MArHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM. ODJIEKTPOABUTATENIb MOCTOSSHHOTO
ToKa. HMcnosp30BaHWE — BIEKTPOJABUTATENE B TEXHHYECKUX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Onbitel  Dapanes. SIBneHue 3JIEKTpOMarHUTHOM uWHAyKnuu. IlpaBuno JleHna.
OnektporeHeparop. CrnocoObl TMOMYYEHUS DJICKTPUUYECKOW SHEPIHH. JICKTPOCTAHIIMHU
Ha BO300OHOBJISIEMbIX UICTOUHUKAX YHEPTUH.

Jlemoncmpayuu
Dnektpuzanus Ted.
JIBa pona aEeKTpUUECKUX 3apsiA0B U B3aUMOJICVICTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE MIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs MHIYKIIUS.
3aKOH COXPaHEHMS FJIECKTPUUECKUX 3apsia0B.
[TpOBOJHUKY U TUDJICKTPUKH.
MoaenupoBaHre CHIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
M cTOYHUKY TOCTOSTHHOTO TOKA.
JIencTBUsA 3JIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUH TOK B )KUJKOCTH.
["a30BbIii pas3ps.
N3mepeHne cuiibl TOKa aMIepMETPOM.
N3mepenne 351eKTpUYECKOro HaNpsKEHUS BOJIbTMETPOM.
Peocrar n Marasus CONpOTUBIECHUM.
BzaumMojieiicTBue MOCTOSTHHBIX MarHUTOB.
MoaenupoBaHre HEBO3MOXKHOCTH Pa3AEICHUS MOJIOCOB MATHUTA.
MoaenupoBaHi€ MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oJji€ TOKa. DJIEKTPOMAarHur.
JlercTBME MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.
DJIeKTPOIBUTATENb TOCTOSHHOTO TOKA.
HccnenoBanue sBICHUSA 3JICKTPOMAarHUTHOM UHIYKIIHUH.
OmnbiTer @apajes.
3aBHCUMOCTbH HAITPABICHHS MHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHMUSI.
DJIEKTPOTEHEPATOP MOCTOSIHHOTO TOKA.
Jlabopamopnvle pabomul u onvimol
OMnbITHI O HAOTIOICHUIO AJIEKTPU3ALMY TEJl MHIYKIIUEH U MPU COTPUKOCHOBEHUH.
HccnenoBanue 1eMCTBUS SJIEKTPUYECKOTO T10JI HA IIPOBOJIHUKHU U IUDJIEKTPUKH.
COopka 1 mmpoBepKa paboThI AJIEKTPHIESCKOM IIEITH ITOCTOSHHOTO TOKA.
N3mepenue u perynmpoBaHUE CUIIbI TOKA.
N3mepenune u perynmpoBaHue HANPSKEHUS.
HccnenoBanne  3aBUCMMOCTH  CUJIBI  TOKA, MAYIIETO  4YE€pe3  PE3UCTop,

OT COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS] HA PE3UCTOPE.
10
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OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JJIEKTPUYECKOTO CONPOTHUBIICHHS
IIPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAJAN ONIEPEYHOI0 CEUCHUS U MaTepuaa.

IIpoBepka npaBuia CIIOKEHUsI HANPSXKEHUNW IIPU MOCIEA0BATEIIbBHOM COSAMHEHUN
JIBYX pE€3UCTOPOB.

[IpoBepka mpaBuiia 1JIs CHIIbI TOKA IIPU NapalIeIbHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue padoThI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

Ornpezenenrie MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIJICISIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCHMOCTHM  CUJIBI  TOKa, MAYLIErO 4Yepe3  JIAMIIOUKY,
OT HaIIPsDKECHUS Ha HEW.

Omnpenenenne KII/] narpeBaresns.

HccenenoBanne MarHUTHOTO B3aUMOJIEMCTBUS ITIOCTOSSHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO TOJIS TMOCTOSIHHBIX MAarHUTOB MpPU UX OOBEIUHEHUU HU
pa3lIeICHUN.

HccnenoBanue neCTBUA dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITB, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUSA KATYIIKH
C TOKOM M MarHvTa OT CHJIBI TOKA W HAITPABIICHUS TOKA B KATYIIKE.

N3yyeHne nemcTBUs MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

KonctpyupoBanue u uzydenve padboThl AJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBurareIbHON yCTaHOBKHU.

OMBITHI IO UCCIENOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHON MHIYKIIUW: UCCIIEIOBAaHUE
W3MEHEHUN 3HAYCHHMS U HAIIPABJICHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC
Pasznen 8. Mexanuveckue siBJICHHS

Mexannueckoe  aBmwkeHue.  MarepuanbHas — Touka.  CucrtemMa  OTCYETA.
OTHOCUTENBHOCTh ~ MEXAHWYECKOTO  JIBMKEHHS.  PaBHOMEpHOE  MOPSIMOJIMHEWHOE
newxeHne. HepaBHoOMepHoe mnpsMmoiimHelHOe JABWKeHue. CpelnHsisi WU MIrHOBEHHas
CKOpOCTb TeJIa PU HEPABHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHOyckopeHHOE NpsiMoinHeliHOe aBkeHne. CBoOOgHOE MajcHUE.
Omnbitel ["amunes.

PaBHOMepHOE JBMKEHHE 1O OKpYyXHOCTU. Ilepronm u dyactora oOpalleHus.
JIunelniHas U yrioBas CKOpocTH. LIeHTpocTpeMuTENbHOE YCKOPEHHE.

Ilepoiii 3akoH Hprotona. Brtopon 3axkoH Herotona. Tperuit 3akon HeroToHa.
[TpuHIMIT CynEprO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUS CKOJIBKEHHS, CUia
TPEHHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuia TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHHUs. Y CKOpEHHE CBOOOJIHOTO MajeHUSI.
JIBxenune maHeT Bokpyr Comnna. IlepBas xkocmuueckast ckopocTh. HeBecomocTh u
[IEPETPY3KHU.

11
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PaBHoBecue MarepuanbHOM TOYKU. AOCOMIOTHO TBEpHAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPETVIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHenue wumnyibca. Mmiynbc cuibl. 3aKOH COXpaHEHUs
MMIyJbCca. PEaKTUBHOE IBUKEHUE.

Mexannueckass padoTa M MOLIHOCTb. Pa0oTa cui TSKECTH, YNPYroCTH, TPEHHS.
CBs3b sHepruu u pabotsl. [loTeHnnanbHas 3HEprus Tena, MOJHATOTO Hajl MOBEPXHOCTHIO
3evui. [loreHnmanbHas 3Heprus cxkatod npyxuHbel. KuHernueckass sHeprus. Teopema
0 KHHETUYECKOW HEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Jlemoncmpayuu

Habmroienre MexaHuecKoro JIBUKEHUS Tela OTHOCUTEILHO Pa3HbIX TeJ OTCUETA.

CpaBHeHME TTyTel U TPACKTOPUHN JBUKEHUS OJTHOTO U TOTO KE TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHUSI TIPSIMOJIMHEUHOTO JBUKECHUS.

HccenenoBanue Mpu3HakoB paBHOYCKOPEHHOI'O JBUKECHUS.

Habmroienre ABUKEHUS Tela Mo OKPYKHOCTH.

HaGmoienve MexXaHWYeCKUX SIBIICHUHM, MPOUCXOJSAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCUTEIHLHO KaOWHETa
(bu3HKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI T€Na U ICUCTBYIOIIEH HA HETO CUJIBI.

HabsmroieHre paBeHCTBa CHIT IPU B3aUMOJICUCTBHH TET.

M3meHenune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

Ilepenaya ummysibca Ipy B3aUMOJAEHUCTBUHU TEIL.

[IpeobpazoBanHus FHEPTUU MPU B3AUMOJICHCTBUH TE.

CoxpaHeHue uMITyJibca Py HEYIPYrOM B3aWMOICHCTBHH.

CoxpaneHue uMIysbca npy a0COIOTHO YIIPYTOM B3aMMO/ICHCTBHUU.

Habnronenne peakTUBHOTO IBUKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTrUM IpU CBOOOTHOM MaJICHUU.

CoxpaHeHHME MEXaHMYECKOM SHEPruM TMpU JBWXKEHUM Tella TMOJ JCHCTBUEM

TPY)KHUHBI.
Jlabopamopnvle pabomul u onvimol

KoHcTpynpoBaHre TpakTa JJis pa3roHa ¥ JAJIBHENUIIEr0 paBHOMEPHOT'O JIBUKEHHUS
1IapyKa WJIn TEIEeKKH.

OmnpeneneHne cpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JBMXKCHHS IIapuKa
10 HAKJIOHHOW TIOCKOCTH.

OmnpeneneHre yCKOpEHUs Tejaa IPU PABHOYCKOPEHHOM JBUKEHUH I10 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MMYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOI CKOPOCTH.

[TpoBepka THMOTE3bl: €CIU MpPHU PABHOYCKOPEHHOM JIBIDKEHHMH 0€3 HayallbHOU
CKOPOCTH TYTU OTHOCATCS KaK psAJl HEUETHBIX YMCEN, TO COOTBETCTBYIOIIME MPOMEXYTKU

BpPCMCHHU OAWHAKOBBI.
12
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HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO
JABJICHUS.

Omnpenenenne ko3 HULeHTa TPEHHSI CKOJBKEHUS.

OmnpeneneHue KECTKOCTU NPYKUHBI.

Onpenenearie pabOTBI CHUJIBI TPEHUS TPH PABHOMEPHOM JBHKCHUHM Teia
10 TOPU30HTAJIBLHOI OBEPXHOCTH.

Omnpenenearie padOTHI CHIIBI YIIPYrOCTH MPH MOABEME TPy3a C HCIOIb30BAHUEM
HEMOJIBUYKHOTO U TOJIBUKHOTO OJIOKOB.

N3ydenue 3aK0Ha COXpPaHEHUS SHEPTUH.
Pa3zgena 9. Mexannueckue K0JI€0aHUSA U BOJTHBI

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKW KOJCOAHW: TEpHO,
4acToTa, amIUIMTyda. MaremMaTH4ecKuid M TpPYKUHHBIA MasTHUKU. [IpeBpamieHue
AHEPTUU MPH KOJIeOATETLHOM JIBHKCHHH.

3aryxatomue kosieOaHusi. BbiHyXIeHHble KojieOanusi. Pe3onanc. MexaHuueckue
BOJHBL. CBOMCTBA MEXaHMYECKMX BOJIH. [IpoposibHbIE WM ToOmepedHble BOJHBI. J{MHa
BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHHs. MeXaHWMYecKHe BOJHBI B TBEPIOM TEJE,
CECMUYECKUE BOJHBI.

3Byk. ['pomkocTs 3Byka u BeicOTa TOHa. OTpakeHue 3Byka. MHbpa3ByKk u
yJIBTPa3BYK.
Jlemoncmpayuu

Habmoienue konedaHuii Tel Moj 1eHCTBUEM CUJIbI TSKECTH U CHIIbI YIPYTOCTH.

Habmonenre konedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmroienre BEIHYXICHHBIX KOJIeOaHUM U pe30HaHCca.

PacrmipocTpanenue npoI0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

HabGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAHC.
Jlabopamopnvle pabomul u onvimol

Omnpezenennie 4acTOThl ¥ EpUojia KojaeOaHnii MaTeMaTUueCKOro MasiTHUKA.

OmnpeneneHue 4acTOThl U TIEpUOoIa KoJieOaHH MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMMOCTH TEpUOJIa KOJECOAHHMI TOJBEIIEHHOTO K HUTH Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBHCHUMOCTH TepHOJa KOJeOaHWW TMPYKUHHOTO MAasiTHUKA
OT Macchl rpysa.

[IpoBepka He3aBUCUMOCTH IEpHOJia KojeOaHWW Tpy3a, MOJBEHICHHOTO K HUTH,
OT Macchbl Irpy3a.

OMnbITEI, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTh Iepuojaa KOJIeOaHUN MPY>KUHHOTO

MasTHUKA OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI.
N3mepenue ycKkopeHust CBOOOTHOTO TaICHHUS.

Paszpgen 10. DiieKTpOMarHuTHOE MOJIE U JIEKTPOMATHUTHBIEC BOJIHBI

13
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BHCKTPOMaFHI/ITHOC I10JI€C. 9H€KTpOMaFHHTHBI€ BOJIHBI. CBoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH. [MIxana QJICKTPOMAIrHUTHBIX BOJIH. HUcnonp3oBanue
QJICKTPOMArdMTHBIX BOJIH AJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojaa ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBolicTBa IEKTPOMArHUTHBIX BOJIH.

BoitHOBBIE CBOMCTBA CBETA.
Jlabopamopnvle pabomul u onvimol

W3y4yenne cBOMCTB 3IEKTPOMArHUTHBIX BOJH C TIOMOIIIbIO MOOMITBHOTO TenedoHa.
Pa3nen 11. CBeToBbI€ IBJICHUS

JlyueBasa monens cBera. Mcrounuku csera. IIpsmonmHerHOE pacnpoCTpaHEHHE
ceera. 3armenusi Connna u Jlynsl. Otpaxenue cBerta. I[lmockoe 3epkano. 3akoH
OTpa)KEHHUSI CBETA.

[Ipenomsienne cBera. 3akOH IpelaoMJieHHs  cBeTa. llomHOe  BHyTpeHHee
OTpakeHHe cBeTa. VICmoJb30BaHUE IMOJHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox mydeil B nuH3e. Ontuyeckas cucrema Qoroanmnapara, MUKpOCKoNa H
teneckorna. ['na3 kak onrudeckas cucrema. bianm3opykocTh U 1allbHO30PKOCTb.

Pasnoxxenne 6enoro ceera B cnektp. OnbiTel HetoToHA. Cli0)KeHHE CIIEKTPaIbHBIX
uBeToB. /lucnepeuns cBera.

Jlemoncmpayuu

[IpssMOIMHENHOE pacCIpOCTPAaHEHUE CBETA.

OTtpaxkeHue cBera.

[TonyueHnue n300paxxeHui B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomienue ceera.

OnTuuecknii CBETOBO/.

Xox yyeit B coOMparoriei ImH3e.

Xoa Jiyder B pacCEeUBaroOIIeH JINH3E.

[Tonyuenue n300pakeHN ¢ TOMOIIBIO JIMH3.

[TpunIMn neictBus poroanmnapara, MUKPOCKOIIA U TEIECKOIIA.

Mogens rnasa.

PaznoxeHnue 6enoro cBera B CHEKTP.

[TonyueHue 6enoro cBeTa Npu CIOKEHUU CBETA PA3HbBIX LIBETOB.

Jlabopamopnvle pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JIyda OT YIJIa MaJICHHUS.

N3yuenune xapakTepuCTUK N300pa)KeHUs MPEIMETa B IJIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHUS] CBETOBOIO JIy4ya OT YIJla MaJeHus
Ha FPAHULE «BO3AYX—CTEKIION.

[TonyyeHue n300pakeHu ¢ MOMOIIBIO COOUPAFOIICH JIMH3BI.
14
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Omnpenenenrie GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOUPAIOIIECH JIMH3BI.

OnwITHI TIO PA3JI0KEHUIO OETIOT0 CBETA B CIIEKTP.

OMnbITE IO BOCOPUSITHIO I[BETA MPEAMETOB MPU WX HAOIIOJEHUU Yepe3 IIBETOBbIC
(GUIIBTPBI.

Pa3gesa 12. KBanTOBBIE IBJICHUA

Onbitel  Pesepdopna u rmranerapHas Mojenb aromMa. Mojens aroma bopa.
Hcnyckanue u morionieHune ceera atoMoMm. KBaHTel. JInHeldaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oeta- U ramma-usnydeHus. CTpoeHUe aTOMHOIO siapa.
Hyknonnas monpens aromuoro sapa. M3oronel. PamuoaktuBHbiE NpeBpaineHud. [lepuon
IoJIypacriajia arTOMHbBIX SIIEP.

Snepnbie peakunu. 3aKOHBI COXPAHEHUsS 3apsAJIOBOIO U MAacCOBOTO YHCEN. DHEPTHs
CBSI3U aTOMHBIX sijep. CBs3b Macchl M SHEpruu. Peakiuu cuHTE3a W JCJICHUS SIEP.
Ncrounuku sueprun CoHIA U 3BE31.

Snepnas osHepreruka. JleWCTBUS paAMOAKTUBHBIX W3JIYyYEHUHW Ha KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U31y4EHUS U MOTJIOIEHUS.
CrieKTphl pa3InYHbIX Ta30B.
CnekTp Bojopoa.
Habmoienre TpekoB B kamepe Buibcona.
Pabota cuéTunka MOHU3UPYIOIINX U3ITy4EHUH.
Peructpanus uznydeHust IpUPOIHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopnvle pabomul u onvimol
Habmroienre CIuToNIHbIX M TIMHEHYIATHIX CIIEKTPOB U3ITydCHUS.

HccnenoBanue TPEeKOB: M3MEPEHUE HSHEPIMM YaCTUIBI MO TOPMO3HOMY TMyTH
(o dboTorpadusim).
N3mepenne paagnoakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-00001IAO NI MOLYJIb

[ToBTOpuTEnbHO-0000IIAOIINKA  MOAYNIL TpEIHAa3HAYeH JIs CUCTeMAaTHU3allud U
0000IIeHNsT TIPEIMETHOTO COJAEP)KAaHUS U OMbITa JCSATENbHOCTH, MPUOOPETEHHOTO
OpU U3y4EHUM BCEro Kypca (U3MKM, a TakkKe M MOATOTOBKM K OCHOBHOMY
rocyAapCTBEHHOMY 3K3aMeHy Mo (pu3uke s 00y4aromuxcs, BHIOPABIINX ATOT y4eOHBIN
MpeIMeET.

[Ipy wW3ydeHMM JAHHOIO MOJIYJII PpEATU3YIOTCS W CHCTEMATH3UPYIOTCS BUIBI
NESTENbHOCTH, Ha OCHOBE KOTOPBIX OOECIeUMBaETCS JIOCTHXKEHHE MPEIMETHBIX U
METanpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB o0y4eHus, dbopmupyercs
€CTECTBEHHO-HAy4yHasi TPaMOTHOCTb: OCBOCHHE HAay4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUI MPUPOJIBI U TEXHUKH, OBIIQJICHUE YMEHUSIMHU OOBSICHATH (PU3MUECKUE SIBICHUS,
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[IPUMEHSAA IIOJy4EHHBIE 3HAHHUA, pPEIIaTh 3a4a4d, B TOM YHCIIE Ka4deCTBEHHBIE U
DKCIIEpUMEHTAJIbHBIE.

[IprHIMNMANBHO AEATENBHOCTHBIM XapaKTEP JAHHOTO Pa3/ieiia pean3yeTcs 3a CYET
TOT0, YTO OOYYarOIINECS BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM IpeIaracTcs:

Ha OCHOBE IMOJIYUYEHHBIX 3HAHUI pacrno3HaBaTh U HAy4YHO OOBACHATH (pU3MUecKue
SBJICHUS B OKPYKAIOIIEH IPUPOJE U TOBCEAHEBHOM KU3HU;

UCTOJIH30BaTh HAYYHBIE METO/IbI HCCIIeIOBAaHMS (PU3MUECKUX SIBICHUHN, B TOM YHCIIE
IUIS IPOBEPKU TUITOTE3 U MOJIYYCHUS] TCOPETUYECKUX BBIBOOB,;

OOBSICHATh Hay4yHbIE OCHOBBI HamOOJee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HanpuMmep, IMPaKTUYECKOTO MCIIOJIB30BAHUS PAa3IMYHBIX HMCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAaHEHHMS BCEX U3BECTHBIX BHUOB
DHEPIUH.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yyenne ¢(u3mku Ha ypOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUsl HAIpaBICHO
Ha JOCTI)KCHHE JIMYHOCTHBIX, METalpEeIMETHBIX U NPEIMETHBIX 00pa30oBaTEeIbHBIX
pE3yIbTaTOB.
JIMYHOCTHBIE PE3YJBbBTATDBI

B pesynbrare uszydeHuss (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOy4Jarorierocst OyayT chOpMHUPOBAHBI CICAYIOIINE TUYHOCTHBIC PE3yIbTATHI B YACTH:

1) naTpuOTHYECKOr0 BOCMUTAHUS:
IIPOSIBJICHUE MHTEPECA K HMCTOPUA M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nyecKoil HayKH;

OCHHOCTHOC OTHOIMICHUC K NJOCTH KCHUAM pOCCHﬁCKHX y‘IéHBIX-(l)I/ISHKOB;

2) rpaIaHCKOro U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS S

TOTOBHOCTh K aKTUBHOMY Vy4YacTHIO B OOCYXIEHMHM OOIIECTBEHHO-3HAUMMBIX
M ITHUYECKUMX NpoOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKEHHM
busuky;

OCO3HAHUE BAKHOCTH MOPAITbHO-3TUYCCKHUX IIPUHIIUIIOB B ICATEIILHOCTH YUEHOTO; 3)

3CTETUYECKOr0 BOCIIUTAHMS:

BOCIIPUATHE OCTETHUECKUX KayecTB (PU3NYECKONM HayKu: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI0 TO3HAHUSI:

OCO3HAHUE IEHHOCTH (PU3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEN COCTABIIIOLIEN KYJIbTYpPHI;

pa3BUTHE HaydyHOW JIOOO3HATENIBHOCTH, HWHTEpeca K  HCCIeI0BaTEIbCKON
NeATEeILHOCTH;

5) hopMupoBaHUsi KyJbTYPbI 3I0POBbS M SMOIMOHAJILHOI0 0JIATOMOJTYYHsI:

OCO3HAaHHWE  UEHHOCTH  Oe3zomacHoro  oOpa3a  KM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAKHOCTU TMpaBWJI 0€30MacHOrO TMOBEJACHUS Ha TPAHCIOPTE,
Ha JIoporax, ¢ JIEKTPUYECKUM U TEIUIOBBIM 000pPY/I0BAaHUEM B JJOMAIIIHUX YCJIOBUSX;

chopMUPOBAaHHOCTh HaBbIKa pedIeKCHHU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U
TaKOro K€ MpaBa y APyroro 4eJoBeKa;

6) TPy10BOT0 BOCTIMTAHUSI:

aKTMBHOC y4acTHE B PEHICHWHM MNpaKTHUYECKUX 3amad (B paMKax CEMbH,
o0pa3oBaTEeIbHON OpTaHM3aIlii, TOpoJaa, Kpasi) TEXHOJOTUYECKOW U  COIUaIbHOU
HaIpaBJICHHOCTH, TPEOYIOLIHUX B TOM YHCIIEC U (PU3NUECKUX 3HAHUA;

HWHTEpEC K MPAKTUYECKOMY U3y4eHUI0 TTpoeccuil, CBA3aHHBIX ¢ (PUBUKOIL;
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7) 3K0JIOrH4eCKOro BOCITUTAHNS :
OopHCHTalus Ha IMPUMCHCHHC (l)I/ISI/I‘IGCKI/IX 3HAHUM AJI1 pEIICHUA 3a71ad B obiactu

OKPYXAIOIIEeH Cpe/ibl, IaHUPOBAHUS MTOCTYIKOB M OLEHKU UX BO3MOXHBIX MMOCIEACTBUN
JUISL OKPYKAIOIIEH CPeabl;

OCO3HAHHUE TJI00ATBLHOr0 XapaKTepa HIKOJIOTHYECKHUX MPOOJIEM U IyTE€W UX PEIICHHUS;

8) aJanraiuvi K IBMCHAKIIHUMCH YCJTI0BUAM COHHaJILHOﬁ H le/lpO[lHOﬁ cpeabl:
HOTp€6HOCTI> BO BBaHMOﬂCﬁCTBHH IIPU BBIITOJJHCHHUHA I/ICCJIe,Z[OBaHHﬁ U IIPOCKTOB
(I)I/I3I/I‘ICCKOﬁ HaIIpaBJICHHOCTH, OTKPBITOCTH ONBITY M 3HAHUAM JPYI'UX,
IMOBBINICHUC YPOBHA CBOEM KOMIIETCHTHOCTH qcpe3 IIPAKTUICCKYIO ACATCIIbBHOCTD,

HOTPEeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM UHUCIe (POPMYIHPOBATEH UIEH,
TIOHSITHSL, TUTIOTE3bI O PU3UYECKUX O0BEKTAX U SBICHUSX;

oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

TUTAHUPOBAHUE CBOETO PAa3BUTHA B TPHUOOPETECHUN HOBBIX (PH3NUECKHUX 3HAHUIA,

CTpEMJICHUE aHAJM3UPOBATh W BBIIBISITH B3aUMOCBS3H TPHPOABI, OOIIECTBA |
ASKOHOMHUKH, B TOM YHCJIC C UCIIOIb30BaHHEM (hHU3UICCKUX 3HAHUM;

OIICHKA CBOMX JICUCTBHM C YUIETOM BIIMSHHS Ha OKPYKAOIIYIO CPETy, BOZMOKHBIX
IJI00QIBHBIX MOCIIEACTBHUH.

METANPEJMETHBIE PE3YJIbTATbBI

B pesynpTare ocBoeHUs mporpammbl Mo (pu3MKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi 'y  oOywaromeroca  Oyayr  chOpMHpOBaHbl  METallpeIMETHbIE
pe3ynbpTaThl, BKJIIOYAIOIINE I[MO3HABaTENbHbIE YyHUBEpCAIbHBIE YYeOHBIE JIEWCTBUA,
KOMMYHUKATUBHBIC YHUBEpCaJIbHBIC y4eOHbIC NEHCTBHS, PETYISATUBHBIC YHHUBEPCAIbHBIC
yueOHbIe JEHCTBUSI.

Ilo3HaBaTe/ILHBIC YHHUBepcaJibHbIE yqeﬁﬂble AeNCTBUSA
Bba3oBblIe Jijornueckue 1elCTBUSA:
BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUI);

YCTaHABIIMBATh  CYIICCTBEHHBIM  TNpHU3HAK  KJIAacCU(UKAIMH,  OCHOBaHUS
JUTsl OOOOIIIEHHS M CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHUBOPEYHS B PaCCMaTPUBAEMbIX (DaKTaX, JaHHBIX
1 HAOJTIOICHUSX, OTHOCSIIMXCS K PU3NYCCKUM SIBIICHUSIM;

BBISIBJIATH TPHYNHHO-CIICJICTBCHHBIC CBSI3U MPY U3YYCHUH (PH3UUCCKUX SIBJICHUH U

MPOIIECCOB, JeNlaTh BBIBOJABI C HCIOJIb30BAaHUEM JEAYKTUBHBIX W WHIYKTUBHBIX

YMO3aKIFOYCHHUH, BBIIBUTATh THITOTE3bI O B3aMMOCBS3IX (PM3MUECKUX BEITUYHH;
CaMOCTOSITEIBHO BBIOMpATh CHOCOO pemieHus y4eOHoW (U3MYEcKOo 3a1adu

(cpaBHEHHME HECKOJIbKHX BapHaHTOB PEILICHHUsS, BHIOOp HanOoJIee MOAXOIAIIETO ¢ YUETOM

CaMOCTOSITEJIBHO BBIJCICHHBIX KPUTEPHUCR).
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Ba3oBhle ucciaenoBarejabckue 1elicTBUS.
HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJ]C,ZlOBaTeJIBCKI/Iﬁ HHCTPYMCHT I1O3HAHUI;

MPOBOJIUTh IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUJIAaHY OIBIT, HECIOXKHBIN
(U3UYECKUI SKCTIEPUMEHT, HeOOJIBITIOE NCCIeIoOBaHNE (DU3UUECKOTO SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTH HH(POPMAITHIO, TIOTYICHHYIO B XOJIC
UCCIIEOBAHUS UM SKCIIEPUMEHTA,;

CaMOCTOSITENIPHO (D OPMYJTUpPOBaThH 00O0OIIEHWS W BBIBOABI 10 Ppe3yjbTaTam
MPOBEAEHHOTO HAOIOICHNS, OIIBITA, UCCIICTOBAHUS;

MPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (U3MYECKUX IMPOIECCOB,
a TakXKe BBIJBUTaTh MPEANONOKEHUS 00 MX Ppa3BUTHM B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ undopmanueii:
NPUMEHSTh Pa3IMYHble METOJbl, HMHCTPYMEHTBI M 3alpoChl MpU TOUCKE

U 0TOOpe MH(pOpPMALMM WIHA JAHHBIX C YYETOM MpPEAJIOKEHHON ydueOHOW (u3nyecKon
3aJauu;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBAaTh U  UHTEPHOPETUPOBATH  MHGPOpPMAIUIO
pa3UYHbIX BUJIOB U (OPM MPEICTABICHNUS;

CaMOCTOSITEJIBHO BbIOMpATh ONTUMAJIBHYIO (OpMY MpencTaBieHuss MH(OpPMALMHA U
WJUTIOCTPUPOBATh PEUIAEMBbIE 3aJaud  HECIOXHBIMH CXEMaMH, JAuarpaMmamu, HWHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KomMMmyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

B X0Jle¢ 00CYXJeHHs Y4eOHOro Marepualia, pe3yJibTaToB J1a0OpaTOpHBIX padoT
U TIPOEKTOB 33/1aBaTh BOIPOCHI IO CYILECTBY OOCYXIaeMOHM TEMbl U BBICKa3bIBaTh
UJed, HaleJeHHbIE Ha pelIeHUue 3aJaud M MoJJep)KaHue OJIaroKenaTeIbHOCTH
OOIICHMS,

COIIOCTABIIATh CBOU CYXKJAEHHUS C CYXKACHUSMH JAPYI'MX YJacTHUKOB JAMAjora,
O00HapyKMBATh Pa3IMUUE U CXOJCTBO MO3UIINIL;

BBIPaKaTh CBOIO TOUKY 3pEHHSI B YCTHBIX U IMCbMEHHBIX TEKCTAaX;

NYOJMYHO TPEACTaBIATh PE3YIbTaThl BBIINOJIHEHHOIO (DPU3MUYECKOro OIbITa
(9KCTIEpUMEHTa, HCCIICJOBaHUS, IPOCKTA).

MOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHIMBUIYaJIbHOM paboThI
MIPU pPELIEHUH KOHKPETHOM (PU3MUECKOW MPOOIEMBI;

NPUHUMATh LIEJIM COBMECTHOW [EATENbHOCTH, OPraHU30BBIBATH JEHCTBUSA MO €&

TOCTIKEHUIO: PaCIpeIeIsaTh POIH, 00CYKIaTh MPOIECChl M Pe3yJIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOTO PE3yJibTaTa 1Mo CBOEMY
HaITPaBJICHUIO M KOOPIUHHUPYS CBOU JACHCTBHS C IPYrUMHU YICHAMU KOMaH/IbI,
OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMHA TMPOIYKT TIO KPHUTCPHSIM,

CaMOCTOSITEIHHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMOICUCTBUSI.
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PeryasiTuBHbIC YHUBEpPCaJIbHbIE YUeOHBIE AeiiCTBUS
Camoopranm3anus:

BBISIBIISITh NPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTyalUsAX, TpPeOYIOIUX
JUTS petieHus] pU3MIEeCKUX 3HAHUM;

OPUCHTHUPOBATHCS B PA3JIMYHBIX IMTOAXOHAX ITPUHATHUA pGHIeHI/IfI (I/IHI[I/IBPI,ZIyaJIBHOC,
IMPUHSATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH AJIT'OPHUTM PCIHICHUA (1)I/IBI/III€CKOI\/'I 3aJJadu HWJIM IIJIaHa
UCCIIEOBAaHUA C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BAPUAHTHI PELIICHUM;

ACJIaTb BLI60p 151 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJIEKT:

J1aBaTh A/ICKBATHYIO OLEHKY CUTYalluu U IIpeaJIaraTh Iiad €€ N3MEHEHUS,

OOBSICHATh NMPHUYMHBI JTOCTHKEHUS (HEIOCTHXKEHHSI) PE3ylIbTaTOB JAESTEIIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ BBIMIOJHEHHUS
(GU3MUECKOTO WCCICIOBAaHHUS WM TIPOSKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBLINXCS CUTYallMi, yCTAHOBJICHHBIX OIINOOK, BOBHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LEIU U YCIOBUSAM.

CTaBUTh ce€0sl Ha MECTO JIpYroro 4YeloBeKa B XOJ€ CHopa WM JUCKYCCUU
Ha Hay4HYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHUs U JIOTUKY IPYTroro.

npuU3HaBaTh CBOE MpaBO Ha OWIMOKY MpU pelIeHUuH (U3MUECKUX 3a7ad WU
B YTBEPKJICHUAX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYIOro.

HNPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kjiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMUXCS YMEHUIA:

UCIOJIb30BaTh TMOHATHA: (U3MUECKHE W XUMHUYECKHE SBJICHHs, HaOIo/IeHue,
AKCIIEPUMEHT, MOJEINb, TUIOTE3a, EAUHUIBI (U3MUECKUX BEJIWYUH, aTOM, MOJICKYIIa,
arperaTHble COCTOSHHUSI BellecTBa (TBEPIOE, JKUIKOE, Tra3000pasHOE), MEXaHHUYECKOE
JIBWOKCHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJTMHEHHOE), TpPaeKTOpHS,
paBHOnIEHCTBYrOIIAss cui, jaedopmarms (ympyras, IUIaCTUYeCKas), HEBECOMOCTb,
COOOIIAIOIIHNECS COCY/IBI;

paznuyath sBiaeHus (Auddysus, TEMIOBOE€ JBWKEHHE 4YacCTHI[  BEIIECTBA,
PaBHOMEPHOE JIBIDKCHHE, HEPAaBHOMEPHOE IBMKCHUE, WHEPIUS, B3aUMOACHCTBHE TeI,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHON OChIO BpaIlleHUs, Tepenada JIaBlIeHUs
TBEPABIMU TEJIAMU, KHIAKOCTSIMH W Ta3aMHu, aTMOC(EpHOE MaBJICHHE, IUIaBaHUE Tell,
MIPEBPAIICHUS MEXaHWYCCKOW SHEPIHH) IO OIMMCAHWUI0 WX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IECMOHCTPUPYIOIINX JaHHOE (PU3HYECKOE SBJICHUE,

pacmo3HaBaTh MPOSBICHUE HM3YyYEHHBIX (U3MYECKUX SIBICHUH B OKPYKAIOIIEM
MUpE, B TOM Yuciie GU3NIECKHE IBJICHUS B IPUPOJIC: IPUMEPHI IBMIKEHUS C Pa3TMIHBIMHU
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CKOPOCTSIMM B JXKMBOW M HEXKHWBOW NPUPOAE, ACHUCTBHE CHIBI TPEHHUsS B NPUPOAE U
TEXHUKE, BIHMSHUE AaTMOC(EpPHOro MAaBJIEHHWS Ha >KUBOM OpraHus3M, IIJIaBaHUE pbIO,
pblyard B TeJ€ YelOBEKa, MPH 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a/lady B Yy4eOHYIO,
BBIJICIISATh CYLIECTBEHHBIE CBOMCTBA (IpU3HAKK) (DPU3UUECKUX SIBJICHUN;

ONMCBHIBATh H3YYCHHBIE CBOMCTBA TN M (U3NYECKHE SBICHUS, HCIOIb3Ys
¢du3nueckre BeIWYUHBI (Macca, 00BEM, MIOTHOCTh BELIECTBA, BPEMsl, MYyTh, CKOPOCTD,
CpPEIHsISl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHJIA TPEHHs], JABIICHUE
(TBépmoro Tena, SKHJAKOCTH, Ta3a), BBITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIIHOCTh, IIJIEYO CHUJIbI, MOMEHT CWJIbI, KOX((UIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHYECKas W TMOTEHIUalbHas SHEPrus), MPU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICIT HUCIIOIB3yEMBIX BEIMYHH, WX O0O03HAYEHUS U €IUHUIIBI
bu3nYeCKuX BEIMYMH, HAXOAUTh (POPMYINBI, CBS3BIBAIOIINE JAHHYIO (U3MUYECKYIO
BEJIMYMHY C JPYTUMU BEJIWYHMHAMHU, CTPOUTHh TpadUKU H3YYCHHBIX 3aBUCUMOCTEN
(bU3MYECKUX BEIIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJd, (PU3UYECKUE SIBICHHUS WU MPOLECCHI, HCHOJb3Ys
npaBuiia CIIOKEHUS cuil (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, MpaBuiIO paBHOBECHUs phiuara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHHUKH, 3aKOH
COXPAHEHMSI MEXaHMYECKOM HHEpruu, NpPH STOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMCBIBATh €T0 MATEMATUYECKOE BBIPAKECHUE,

OOBSICHATHh (DU3MYECKUE SBJICHUS, MPOIECCHl M CBOMCTBA Tel, B TOM YHCIE H
B  KOHTEKCT€ CUTyalldid  MPAKTUKO-OPUECHTHPOBAHHOIO  XapaKTepa:  BBISABISITH
MPUYUHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHWE U3 1-2 JOrMYecKuX IIaroB
c onopoil Ha 1-2 u3y4eHHBIX CBOWCTBA (DPU3UYECKUX SBIICHUH, (PU3MUECKHX 3aKOHA MU
3aKOHOMEPHOCTH,;

pemiaTth pacuéTHble 3aJauyud B 1-2 nelCTBHS, HWCHOIB3ysd 3aKOHBI U (POPMYIIHI,
CBsI3bIBAONINE (DU3MYECKUE BEMYMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3a/l1ayd 3alKChIBAThH
KpaTKO€ YCJIOBHUE, TOACTABIATh (HU3MYECKUE BETUYMHBI B (HOpPMYIB U TIPOBOAUTH
pacu€Thbl, HAXOJIUTh CIIPABOYHBIE JTAHHBIE, HEOOXOAUMBIE JUIsl PEIICHUs 3aja4y, OLIEHUBATh
PEATMCTUYHOCTD MOJYyYEHHON (PU3NYECKON BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIMTh IMPU TOMOIIM (PUINUECKUX
METOJIOB, B ONMWCAHUM MWCCIEAOBAHUS BBIACISTH MPOBEPSAEMOE  IPEAIIOIOKEHUE
(rumoTesy), pa3Iu4aTh ¥ HHTEPIPETHPOBATD MOJYICHHBIN pe3yJIbTaT, HAXOAUTh OITHOKH B
XOJIE OMBITA, IEJATh BBIBOBI 110 €r0 PE3yJbTaTaM;

MPOBOJIUTh OMbBITHI 1O HAOMIOJECHUIO (U3NYECKUX SIBICHUU WM (U3UIECKUX
CBOMCTB Ten: (hOpMYJIMpOBaTh MPOBEPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
13 MPEAJIOKEHHOTO 000pYAOBaHMSI, 3aITMCHIBATH XOI OMBITA U (POPMYIUPOBATH BHIBOIHI;

BBITIOJIHATH MPSIMbIE U3MEPEHUST PACCTOSIHUSA, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbl U
TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX W LHU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHMs MPUOOPOB C YUETOM 3aJaHHON a0COIFOTHOMN MOTPEIIHOCTH H3MEPECHHI;

MIPOBOAUTH MCCIICIOBAHKE 3aBUCUMOCTH OHON (DU3NIECKOM BETUIUHBI OT IPYron
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBUKYIIETOCS
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TeJla OT BPEMEHM NBWKCHUS TE€Ja, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Teja, KadyecTBa
00pabOTKH TOBEPXHOCTEW TE1 W HE3aBUCMMOCTH CUJIbI TPEHUS OT IUIOIIAJU
COIIPUKOCHOBEHUS TEJl, CWIbl YIPYTOCTU OT YIJIMHEHUS MPYKUHBI, BbITAJIKUBAIOLIEH
CWIBl OT OO0BEMA TMOrpYyKEHHOW YaCTH Te€la M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT TIIyOMHBI, HA KOTOPYIO OTPYKEHO TENO, YCIOBUN
IUTaBaHMs TEJl, YCJIOBUM paBHOBECHs pblyara M OJOKOB, y4aCTBOBaTh B IJIAHUPOBAHUU
y4eOHOTrO HCCIIEIOBaHUs, COOMpaTh YCTAHOBKY W BBINOJHATH WM3MEPEHUs, Cleays
NpEIIOKEHHOMY  IUTaHy, (UKCHpPOBaTh  PE3yNbTaThl  IOJYYEHHOH  3aBUCUMOCTH
(GU3MYEeCKUX BETUYMH B BHUJE MPEIJIOKEHHBIX TaOmuil U TpaduKoB, JelaThb BBHIBOIBI
10 pe3yabTaTaM UCCICAOBaHMUS;

IPOBOJUTh KOCBEHHBbIE M3MEpeHHUs (U3MUECKUX BEIHUYMH (IUIOTHOCTH BEIIECTBA
KUAJIKOCTM M TBEPAOrO Tela, CWJIA TPEHUS CKOJILKEHUS, JaBJIICHUE BO3YyXa,
BBITAJIKMBAIOIASl CUJIA, IEUCTBYIONIAs HA MOrPYKEHHOE B JKUJKOCTh TeN0, KO3 UIIMEHT
TIOJIC3HOTO JICHCTBHSI MPOCTBIX MEXAHU3MOB), CICIYs MPEIJIOKCHHON WHCTPYKIMH: TIPH
BBITIOJIHEHUU M3MEPEHH CcOoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHUCISATH
3HAYEHHUE UCKOMOW BEJIMYUHBI;

coOnrofaTh MpaBuila TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIUIBLI JEUCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETpP, JUHAMOMETP, COOOLIAIOLIMECS COCYIbI, OapoOMeTp, pblyar, MOABWKHBIA U
HEIMO/IBM>KHBIN OJIOK, HAKJIOHHAS INTIOCKOCTB;

XapaKkTepU30BaTh MPHUHIUIBL JEUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOHCTB C ONOpOW Ha WX oOnucaHus (B TOM YHCJE. MOJIIMITHUKHN, YCTPOWCTBO
BOJONPOBOAA, THAPABIWYECKUN IIPECC, MAHOMETP, BBICOTOMEpP, NOPIIHEBOW HACOC,
apeoMeTp), WCIONb3ys 3HAHHWS O CBOMCTBAX (U3UUCCKUX SIBICHHUH M HEOOXOIMMBIC
(u3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAWTH TPHUMEPhl (HAXOAUTh HMH(POPMALMIO O MpUMEpax) MPAKTHISCKOTO
WCIIOJIb30BaHMsT (DU3MYECKMX 3HAHUW B TIOBCETHEBHOM IKU3HM I OOecreueHus
0e3omacHOCTH TIpU  OOpalieHuH ¢ TpudopaMHd M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHHMsI 370POBbSl U COOJIIOJIEHUS HOPM 3KOJIOTUYECKOIO MOBEACHUS B OKPYKaroIen
cpexne,

OCYILIECTBIISITh OTOOp HCTOYHHUKOB HH(opManuu B HHTepHETe B COOTBETCTBUU
C 3aIaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U IYTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJCISATh WH(MOPMAIIMIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM
WJIM MOKET ObITh HEOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMIOJHEHUW  YU4EOHBIX  3aJaHUM  HAYyYHO-TIOMYJSPHYIO
IUTEpaTypy (U3MUECKOro COAEpXkaHUs, CIOPABOYHBIE MaTepuaibl, PECYpChl CETH
WNuTtepuer, BrageTh mnpuéMaMu  KOHCIIEKTHPOBAaHUS  TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKUE MUChMEHHBbIE M YCTHBIE COOOIICHHMS] Ha OCHOBE
2—3 UCTOYHUKOB HH(OpMaImu (HU3NIECKOTO COACPKAHWSA, B TOM YHUCIE IYOJIUYHO
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ACJIaTb KpPaTKHUE COO6H.I€HI/I}I 0 peE3yibTaTax IPOCKTOB WA y‘le6HI>IX HCCHCHOB&HHﬁ,
IpU 3TOM TPaMOTHO HCIONB30BaTh HM3yYCHHBIM MOHATUWHBIM ammapar Kypca (U3HKH,
CONPOBOXKIATh BBICTYIUICHUE MTPE3CHTALIUEH;

IIPY BBITTOJTHEHUH YI€OHBIX MMPOCKTOB U UCCIICIOBAHUN PACTIPEICIIATh O0S3aHHOCTH B
Ir'pynnc B COOTBCTCTBHUU C IIOCTABJICHHBIMU 3aJa4aMH, CICAUTL 34 BBIIIOJIHCHUCM IIJIaHA
I[GﬁCTBPIﬁ, AaZICKBATHO OIICHUBATH COOCTBEHHBIN BKIIax B JCATCIbHOCTb TI'PVYIIIILI,
BBICTPAUBATL KOMMYHHUKATUBHOC B33PIMO,Z[€I>'ICTBI/I€, YUUTBIBAA MHCHHUC OKPYKAIOIINX.

K koniy oOyueHnuss B 8 kJiacce mpeameTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaxaTh c(HOPMHUPOBAHHOCTH Y 00YUAIOITNXCS YMEHUI:

WCIIOJIb30BATh MOHSTHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMKEHUE aTOMOB U
MOJIEKYJI, arperaTtHble COCTOSHUSI BEIlECTBA, KpPUCTAUIMYECKWe U amopdHbIe Tea,
HACBIIIEHHBI M HEHACBIIIEHHBIN Map, BJIAXHOCTb BO3yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEprus, TEIUIOBOM NIBUTATENb, SJIEMEHTAPHBIA JJICKTPUUECKUN 3aps]l, JIEKTPUUECKOE
T10J1€, MPOBOJAHUKH U TUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TMOJIE;

pa3nuyatrh SBICHHS (TEIUIOBOE PACIIMPEHHE U CXAaTUE, TEeIulonepenaya, TEIOBOE
paBHOBECHE, CMayMBaHWE, KaNWULIPHbIE SBJICHUS, HCIApEHUE, KOHAEHCAlUs,
IJIaBJICHHUE, KpUCTaUIA3aIus (oTBepueBanme), KUIICHHUE, TerJionepenaya
(TETIONPOBOIHOCTh, KOHBEKIIMS, W3Iy4CHHUE), OJICKTpU3als Tell, B3aUMOJICHCTBHE
3apsA0B, JEHUCTBHSA JJIEKTPHUYECKOIO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJECHCTBHE
MAarHuToB, JEHCTBHE MArHUTHOTO MOJII Ha MPOBOJHHK C TOKOM, 3JIEKTPOMAarHUTHAS
WHIYKIMS) 10 ONHWCAaHHWIO UX XapakKTepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX TAaHHOE (PU3NYECKOE SIBICHHUE;

pacrno3HaBaTh IPOSBICHHE H3YYEHHBIX (U3MUYECKUX SIBICHHUM B OKPYKAIOIIEM
MHUpE, B TOM uuciie (U3MYECKUE SIBICHUS B MPUPOJE. MOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHBIE SIBJICHUS B TMPUPOJE, KpUCTAIBI B mOpupoxae, usnydenue ComnHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, OOpa3oBaHUE pOCHI, TyMaHa, HWHeEs, CHera,
ANIEKTPUYECKHE SIBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emiiu, APeid MOIOCOB, POJIb MArHUTHOTO MOJISL JIs JKU3HU Ha 3eMJie, MOJIIPHOE
CUSIHUME, TpU HSTOM MEPEBOAWTH MPAKTUYECKYIO0 3ajJady B y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKU) (PU3HUUECKUX SBIICHUN;

OMKCHIBATh HM3YYEHHBIE CBOWMCTBA Tel W (U3UYECKHE SBJICHUSA, HCIHOJb3YS
(¢u3nueckre BENMYMHBI (TemrepaTypa, BHYTPEHHSISI HSHEprusi, KOJUYECTBO TEIUIOTHI,
yleabHasi TEIUIOEMKOCTh BEIIECTBA, yAENbHAs TEIJIOTA IUIABJICHUS, YAENbHAs TEIJoTa
napooOpa3zoBaHusi, yJeidbHAas TEIJIOTa CropaHus TOIUIMBA, KOA(M(UIMEHT MOJIE3HOrO
JEUCTBUSL TEIUIOBOM MaIllMHbI, OTHOCUTENbHAS BIAXKHOCTb BO3/AYXa, JJIEKTPUUYECKUN
3apsj, cuia TOKa, IEKTPUYECKOE HAIPsHKEHUE, CONPOTHUBIICHUE MPOBOJHUKA, YAEIbHOE
COIIPOTHUBJICHHE BEIIECTBA, pabOTa M MOIIHOCTH 3JEKTPUYECKOrO TOKa), MPU OMHCAHUHU
MPaBMWJIBHO TPAKTOBATh (PU3MUECKHN CMBICT HMCIOJIB3YEMBIX BEITUYHH, O0O3HAYCHUS H
CAVHUIBI  (PUBNYECKUX BEIUYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TpaduKu H3y4EeHHBIX
3aBHCUMOCTEN (DU3MYECKUX BEITNYNH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SBICHHUS W TIPOIECCHI, HCIOIB3YS
OCHOBHBIC IIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOEHHS  BEILECTBA,
HPUHIMIT CYNEPIO3UIIMHU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHS 3apsia,
3akoH Oma nmsi ydactka uenu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUsI IHEPTUu,
IIPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aMUCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKCHUE,

OOBSICHATHh (DU3UYECKHE TIPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIC U B KOHTEKCTE
CUTyal i MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD MIPUYMNHHO-
CJIEJICTBEHHBIE CBSI3M, CTPOUTh 00BbsCHEHHE U3 1-2 JOrM4ecKkux IIaroB ¢ ornopou Ha 1-2
W3YYCHHBIX  CBOWCTBA  (PU3MUYECKUX  SBIACHUH,  (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemiatb pacu€rHble 3amauyd B 2—3 JEHCTBUA, HCHOJb3Yys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBaIONIME (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCJOBHS 3a/layd 3alKChbIBAThH
KpaTKO€ YCJOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JUIsI pPELICHUS 3a7add, BBIOUpATH
3aKOHBI U (POpMYIbI, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOJAUTh PAacYEThl U CPABHUBATH
MOJIy4€HHOE 3HAYCHHE (PU3NYECKOM BEIMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIM (HU3UIECKUX
METO/IOB, VCIIOJIb3YS ONMCAaHUE WCCIICIOBAHUS, BBIJICIATh IIPOBEPSEMOE
MPEIOIOKEHUE, OLECHUBATh IPABUIBLHOCTh TMOPANKAa MPOBEICHUS HCCIICIOBAHUA,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTHh OMNbBITHI MO HAOMIOJACHUIO (U3NYECKUX SIBICHUNH WM (U3UIECKUX
CBOMCTB TeN (KamWUISIpHBIC SIBIICHMS, 3aBUCMMOCTDH JAaBJICHHUS BO3JyXa OT €ro o0bEMma,
TEMIIEpaTypbl, CKOPOCTHU ITPOLECCA OCTBHIBAHUS M HArpEBaHUs IIPU U3Jy4CHUU OT LIBETa
u3nyyaromerd  (morjomjaronieil)  MOBEPXHOCTH, CKOPOCTb ~ MCHApPEHUsT  BOJBbI
OT TEMIIEpaTypbl KHUJKOCTH U IUIOMIAAN €€ TOBEPXHOCTH, DIICKTpU3alUd TeIl U
B3aMMOJICICTBUE DJIEKTPUYECKUX 3apsAI0B, B3aUMOJCHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaIM3alusl MAarHUTHBIX TOJIEM MOCTOSIHHBIX MArHUTOB, JEHUCTBUS MArHUTHOIO IIOJIS
Ha TMPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMArHWTa, CBOWMCTBA AJEKTPOJBUTATENS
MOCTOSIHHOTO ~ TOKa):  (hOpMyJIHpOBaTh MpPOBEPSEMBbIE  MPEIINONOKEHUS, COOUpPaTh
YCTaHOBKY W3 MPEJIOKEHHOTO 000PYI0BaHMs, OMUCHIBATH X0/ OMbITa U (HOPMYITHPOBATH
BBIBO/JIBI;

BBINIOJIHATh ~ TNPSAMBIE  HU3MEPEHUS TEMIIEPATYypPbl, OTHOCUTEIIBHOM BIAXXHOCTH
BO3/lyXa, CHUJIbI TOKa, HANPSDKEHHS C KCIOJIb30BAaHUEM AaHAJIOTOBBIX TMPUOOPOB U
TATYUKOB (DU3UYECKUX BEJIMYMH, CPABHUBATH pPE3ylbTaThl H3MEPEHUH C y4&TOM
3aJlaHHOM a0COJIFOTHON MTOTPENTHOCTH;

MPOBONTH UCCIIEIOBAHNE 3aBUCUMOCTH OFHOU (PM3MYECKON BEIMYHUHBI OT JAPYrod ¢
UCIIOIb30BAaHUEM MPSIMBIX H3MEpPEHHH (3aBUCHMOCTH CONPOTHUBICHHS TMPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAAM ITONEPEYHOIO0 CEYEHHS U YAECIBHOIO COIPOTUBIICHUS BEILECTBA
MMPOBOJHUKA, CWJIBI TOKA, WIAYIIETO 4Ye€pe3 NMPOBOAHUK, OT HAIPSLKEHUS HA MPOBOJHHUKE,
UCCIICIOBAHNE ITOCIECI0OBATEIILHOTO M MapaUIebHOTO COCAMHEHHH MPOBOAHUKOB):
IJIAHUPOBATh MCCIIEIOBAHUE, COOMpaTh YCTAHOBKY U BBITIOJIHATH HU3MEPEHUS, CIEAys
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YNIbTATHI MOJYYCHHON 3aBUCHMOCTH B BHJIC
Tabnuil u rpaduKoB, 1eTIaTh BBIBOJBI IO PE3yJIbTaTaM HCCICIOBAHUS;

IIPOBOJIUTh KOCBCHHBIC M3MEpeHusi (Gu3ndecKkuX BeauuuH (yaeiabHas TerIo€MKOCTb
BEIIECTBA, COMPOTUBJIICHUE IMPOBOJHWKA, Pad0OTa W MOIHOCTHh JJICKTPHUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHUs, COOMpATh  DKCICPUMEHTAIBHYIO  YCTaHOBKY,  CIEIyS
MPEJIOKEHHOM NHCTPYKIIMH, U BBIYUCIISTh 3HAYCHUE BEJINYNHBI,

coOJII0/IaTh TpaBWJIa TEXHUKH OE€30IMacHOCTH Npu padboTe ¢ J1abopaTopHBIM
o0opyI0BaHUEM;

XapaKTEepPU30BaTh MPUHIUIIBI JEUCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB ¢ OMOpPOM Ha WX omnucaHus (B TOM YHCIIE. CHUCTeMa OTOILICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETUHMK DJIECKTPUUECKOU
DHEPIHM,  DJIGKTPOOCBETUTENbHBIE  IMPUOOPHI, HArpeBaTelIbHbIC  AJIEKTPONPUOOPHI
(mpuMepbl), DJIEKTPUYECKHUE TMPEAOXPAHUTENHM, dSJIEKTPOMAarHUT, AJIEKTPOJBHUIaTEIb
MMOCTOSSHHOTO TOKa), WCIOJB3yd 3HAHUS O CBOMCTBaX (PH3WYECKUX SBICHUM W
HeoOxoauMble (HU3UYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHBIE MNPUOOPHI
10 CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JIBUTATellb BHYTPEHHErO CropaHus, JJCKTPOCKON, peocTaT), COCTaBJISAThH
CXEMbI DJICKTPUUYECKUX ILIEMEeW C IOCIEI0BATEIbHBIM W IAPAIUICIBHBIM COCIUHEHUEM
AJIEMEHTOB, pa3nyasi YCIOBHbIE 0003HAUEHHUS DJIEMEHTOB JIEKTPUUECKUX 1ICTICH;

NPUBOJIUTEL TpUMEpbl  (HaXOAWTh HMH(POPMAIMIO O MpUMepax) MPAKTUICCKOro
WCMOJIb30BaHUsI  (DM3UYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HM Ui OOeCredyeHus
0€30ITaCHOCTH TIPH OOpAaIlleHHH ¢ TTPHUOOPaMU U TEXHUYCCKUMHU YCTPOMCTBAMHU, COXPaHEHUS
3MOPOBBS M COOJTFOJICHUS HOPM 3KOJIOTMYECKOTO ITOBEJICHHS B OKPY KaIOIIEH Cpe/ie;

OCYIICCTBJIATh TOMCK WHpoOpMauu (U3MIECKOro coaepkanus B HHTepHETe,
HAa OCHOBE HMMEIOIIMXCA 3HAHMM WU TYTEM CPABHEHUS JOINOJHUTEIBHBIX HCTOYHUKOB
BBIJICTIATh MH(OOpPMAIMIO, KOTOpasi SBJSETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOIB30BaTh TPH  BBINOJHCHWHM  YY4EOHBIX  3aJaHUN  HAyYHO-TIOMYJISPHYIO
auTeparypy (U3HUYECKOrO COASp)KaHHUsS, CIPABOYHBIC MaTepuajabl, pPECypChl CETH
Wurtepuner, Bmamerp npuéMaMM  KOHCIICKTHPOBAaHUS  TEKCTa,  MpeoOpa3oBaHUs
nH(pOpMaIMK U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBbIE€ MHCbMEHHBIE U KpPATKHE YCTHBIE COOOILEHHs, 00001as
MHPOpPMAIIMI0 U3 HECKOJIbKUX HCTOYHHKOB (PU3MYECKOTO COACP)KAHUS, B TOM YHCIIC
MyOJMYHO  TIPEACTABIATH  PE3yabTaThl  MPOCKTHOM WM HMCCIICI0BATEIBCKOM
JNEATENBHOCTH, MPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIA IMOHSATUWHBIN arapar
Kypca (pu3nKu, COMpOBOKAATH BHICTYIIJICHUE TPE3CHTAINECH;

IpPU BBIMOJHCHUH YYEOHBIX TPOEKTOB W HCCIENOBAaHUN (DU3MYECKUX IPOIIECCOB
pacnpeneNaTh OOsS3aHHOCTH B TPYIINE B COOTBETCTBUU C IIOCTaBJICHHBIMU 3ajJadyaMH,
CIEAUTh 3a BBHIIIOJHEHUEM IUIAHA JCUCTBUM U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBATh  COOCTBEHHBIM  BKJaJ B  JCATENBHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aUMO/ICHCTBUE, MPOSBIISS TOTOBHOCTD pa3peniath KOH(IUKTHI.
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K konmy oOyuenuss B 9 kijiacce npeamMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTE€pUANIbHAS TOYKA, TPACKTOPHS,
OTHOCHTEIBPHOCTh MEXaHHYECKOTO JBWXKCHUS, Acopmanms (ynpyras, IUIacCTHUSCKas),
TPEHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TIKECTH,
a0COJIIOTHO TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOrO TEa, paBHOBECHE, MEXAHUUYECKHUE
KoJieOaHUs ¥ BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPA3BYK, dJIEKTPOMATHUTHBIC BOJHBI, IIIKAJIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TIOTJIOIICHMS, alibda-, 0eTa- U TaMMa-u3JydeHusl, ©30TOIIbI, si/IepHasi YHEPTeTHKA,;

paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIUHEWHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJTHOE MaJIeHUE TeJl, paBHOMEPHOE
JIBH)KEHHE IO  OKPY)KHOCTH, B3aUMOJCHUCTBUE TE€J, PEAKTUBHOE JIBMKCHME,
KoyiebaTrenbHOe JBM)KCHHE (3aTyXaloIllde U BBIHY)KICHHBIC KOJIeOaHMs), PE30HAHC,
BOJIHOBOE€ JBWIKCHUE, OTPAKCHUE 3BYKA, MPSAMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKECHUE
Y TIPEJIOMJICHUE CBETA, MOJHOEC BHYTPEHHEE OTPaKEHHE CBETa, Pa3jioKeHHE 0eIoro cBeTa
B CHEKTP M CJOXEHHUE CIEKTPAIBHBIX LBETOB, JUCIEPCUS CBETA, E€CTECTBECHHAS
Pagu0aKTUBHOCTh, BO3SHUKHOBEHHUE JIMHEMYATOIO CIEKTpa M3Jy4eHHUs) MO ONMHUCAHUIO MX
XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (U3UYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE
(B ToM umciie (pU3HUYCSCKUE SBICHHS B MPHPOJIC: MPHIUBLI M OTJIMBBI, JTBHKCHHE IUIAHET
CoJIHEUHOM CHCTEMBI, PEAKTUBHOE JBUKEHHE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KABOTHBIMHU, 3€MJICTPACEHUE, CEUCMHYECKHE BOJHBI, I[yHaMH, 3XO, IIBETa TeT,
ONTUYECKUE  SABJCHHS B  TOpUpOAE,  OWUOJIOTMYECKOEe  JEHCTBHE  BUAMMOTO,
yIbTPaHUOJIETOBOIO W PEHTTCHOBCKOTO W3IYYCHUM, CCTECTBEHHBIM PaJMOAKTUBHBIN
(hOoH, KOCMUYECKHE JIydd, PAIAOaKTUBHOE M3IIyYCHHE MPUPOIHBIX MHUHEPAJIOB, JICHCTBUE
PaIUOAKTUBHBIX M3IYYECHUW Ha OpraHu3M UelioBeKa), MpH OSTOM MEPEBOIAUTH
MPaKTUUECKYI0 3a7adyy B Y4e€OHYIO, BBIJICIATH CYIIECTBEHHBIC CBOWCTBa (IIPU3HAKH)
(U3UYECKUX SBJICHUM;

ONMHCHIBATh MW3YYCHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, WCIOJIb3YS
bu3nyecKue BEIUYHMHBI (CPeIHSAsS W MTHOBCHHAs CKOPOCTh Tejla MPH HEPABHOMEPHOM
JIBUKCHUH, YCKOPEHHE, IEPEMEIICHUE, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHUJIA
VIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOJHOIO TAaJCHHS, BEC Teja, UMITYJIbC Tela,
UMIYJIbC CHJIBI, MEXaHW4eckas padoTa M MOIIHOCTh, MOTEHUIMAJIbHAS JHEPrus Tena,
MOJHATOTO HAJ MOBEPXHOCTBIO 3€MJIM, IMOTCHUUAJIbHAS JHEPIUsl CXKATOW IPYKUHBI,
KHMHETHYEeCKash SHEPIus, IMOJHAs MEXaHWYECKas dHEPrys, IEepHoJl M 4acToTa KoJjeOaHuH,
JUTMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJICHUSI Cpe/ibl), MPU ONHCAHWUU TMPABUIBHO TPAKTOBaTh (PU3UYECKUNA CMBICI
MCIIOJIb3YeMbIX BEJTMYMH, O0003HAYCHHUS W EAUHUIBI (U3MYECKUX BEJIWYUH, HAXOJUTH
(dhopMyJibl, CBSA3BIBAIOIINE JaHHYIO (PU3MYECKYI0 BEJIMYUHY C JPYrUMU BEIMYUHAMH,
CTpPOUTH rpadUKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYNH;
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XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUECKHUE SIBICHUS M MPOLECCHI, HUCIOIb3Ys
3aKOH COXpPaHEHWsS SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIIMI CYNEepPIO3ULIUU
CWJI, TPHUHLHUII OTHOcUTenbHOCTH [anunes, 3axkoHbl HplOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHUS 3apsi0BOTO U
MAacCcoBOI'O 4YHMCENl TMpH SAEPHBIX peakuusX, TMpd HITOM JI1aBaTb  CJIIOBECHYIO
(GbopMyITUPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTHUECKOE BHIPAKEHUE,

OOBCHATH (PU3MUECKHE TPOIECChl W CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalui PAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH MPUYHUHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB ¢ Omopoi Ha 2—3
U3YUYCHHBIX  CBOMCTBa  (DU3MYECKUX  SIBICHHMM,  (PU3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemath pacu€THpie 3amau  (OmMparoIiuMecs Ha CHUCTeMy U3 2—3 YpaBHCHHI),
UCIIOJIb3YSl 3aKOHBI W (POPMYJIbI, CBSI3bIBAIONIME (DU3UUYECKUE BEJIMYMHBI: HAa OCHOBE
aHanmM3a YCJIOBHSA 33/1aud 3alHCHIBATh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIONIUE WIIH
M30bITOYHBIC JIaHHBIE, BBIOUpATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE MJIsi PEIICHUS,
MPOBOJIUTH PAcUEThl M OLIEHWBATH PEAMCTHYHOCTD MOJYYEHHOTO 3HAYEHHs (HU3MUECKOM
BCJTUYHHBL;

pacrio3HaBaTh MPOOJIEMBbI, KOTOpPBbIE MOXHO PEIINTh MPH TOMOIIN (PU3NIECKUX
METO/IOB, UCIIOJIB3YS ONKMCAHHE  MCCIIEOBaHUS, BBIICTSITH  TIPOBEPSIEMOE
MPEINONOKEHNE, OIEHUBATh TMPAaBUIBHOCTh TMOPSAAKA TPOBEICHHS HCCIEAOBaHUS,
JeNaTh BBIBO/IBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJCHHIA U OTIBITOB;

MPOBOJAUTH OIBITHl IO HAOMIONCHUIO (PU3MYECKHX SIBICHUN WU (U3HUECKUX
CBOWCTB TeNl (M3ydyeHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS SHEPruw,
3aBUCHUMOCTD INEepHoja KoJieOaHUH MPYKUHHOIO MasTHUKAa OT Macchl Ipy3a M KECTKOCTH
OPYKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYAbl MalbIX KoOJIeOaHUW, MNPSMOIUHEHHOE
pacnpoCTpaHEHHUE CBETa, pasjoXkeHue Oeoro cBeTa B CIEKTP, H3yYEeHUE CBOWCTB
M300pakeHusl B IJIOCKOM 3€pKajie W CBOMCTB HM300pa)K€HHUs MpeaMeTa B COOMparomieit
JMH3€, HAOMIOIEHUE CIUIOIIHBIX M JIMHEHUYaThIX CHEKTPOB HM3JIy4EHUs): CaMOCTOSATEIbHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 0OOpYyIOBaHMS, OMUCHIBATH XOJ ONbITA U
€ro pe3ysabTaThl, (HOPMYIUPOBATH BHIBOJIHI,

MPOBOAUTH MPU HEOOXOAMMOCTHU CEPHUI0 MPSMBIX HW3MEPEHUMU, ONpEAEINss CpenHee
3HaUEHUE U3MepseMOil BeNMYUHBl ((DOKYCHOE pacCTOSTHUE COOMpAIOIIEH JIMH3BI),
00OCHOBBIBATh BBIOOP CITOCO0a M3MepeHHs (M3MEPUTEIHLHOTO MPHOO0pa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTh MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBIKEHUU
0e3 HadaJbHOM CKOPOCTH, MepHoja KOJeOaHW MaTeMaTHYeCKOro MAasTHHUKA OT JUIMHBI
HUTH, 3aBHUCHUMOCTH yIJ1a OTPaXCHHS CBeTa OT yrja MaJeHUs W yIriia TpeIOMIICHHS
OT yIjla MajJieHus1): IUIAHUPOBATHb HMCCIIEJOBAHKME, CAMOCTOSITENIbHO COOMpATh YCTAHOBKY,
(UKCUpOBaTh PE3yJAbTAThl TMOTYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIUYUH B BHUJE
Tabnuil u rpaduKoB, 1eTIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCICIOBAHUS;
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NPOBOANTH KOCBEHHBIC HM3MEpEeHUs (PU3MYECKHX BENWYHH (CPEmHSS CKOpOCTh W
YCKOpEHHE Teja MpU PABHOYCKOPEHHOM JABUKEHUHU, YCKOpPEHHE CBOOOJHOIO MaJleHUs,
KECTKOCTh MPYKUHBI, KOIPQPULIMEHT TPEHUsI CKOJBXKEHUS, MexaHudeckas padoTa u
MOIIIHOCTb, YaCTOTa U MEPUOJ KOJIEOAHUIT MaTEMaTUYECKOTr0 U MPYKUHHOTO MasTHUKOB,
ONTHUYECKAsl CHJIa cOOMparoliel JTMH3bI, paJuOAKTUBHBIN (HDOH): TUIAHUPOBATh U3MEPEHUS,
coOupaTh JIKCIEPUMEHTAIbHYI0O YCTAHOBKY M  BBINOJHATH HM3MEpPEHUS, Clenys
IIPEVIOKEHHON HHCTPYKLIHMM, BBIYMCIATH 3HAYCHHWE BEIMYMHBI W AHAIM3UPOBATH
ITOJTY4E€HHBIE PE3YJIbTAThI C YYETOM 33aJaHHOM NOTPENTHOCTH U3MEPEHNN;

coOnoAaTh MpaBuila TEXHUKH O€30IMacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTb OCHOBHBIC MPU3HAKM U3YYEHHBIX (DU3MUECKUX MOJIEIeH: MaTepuaibHas
TOYKa, a0COMOTHO TBEPAOE TENO, TOYCUHBI HMCTOYHHWK CBETa, JIy4, TOHKas JIMH3A,
IJIAaHETapHask MOJEINb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO S11pa;

XapaKTepU30BaTh MPUHUUIBI JEUCTBHS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha UX ONMUCAHUA (B TOM YHUCIE. CIUIOMETP, NATYUKH IOJIOKECHHS,
pacCcTOsIHUSL M YCKOPEHMs, paKeTa, dXOJIOT, OUKH, MEepPHUCKoI, (oToanmapar, ONTHYECKUE
CBETOBOJIBI, ~ CIEKTPOCKOI, JIO3MMETp, Kamepa BuibcoHa), UCIONB3ys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUN U HEOOXOAUMBbIE (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKHM M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMPH PEIICHUU
y4eOHO-IIPaKTUYECKUX 33/a4, ONTHYECKHE CXEMbl JJIsi TIOCTPOCHMSI H300paKeHUIt
B IJIOCKOM 3€pKaJie U COOMpPArOIIeH JTNH3E;

NPUBOJUTH MPUMEpPbl (HAaXOAWTh HMH(POPMAIMIO O MpUMEpax) MPAKTHUYECKOTO
UCIOJb30BaHMUsI (PU3NYECKUMX 3HAHUNW B I[OBCEIHEBHOM JKHM3HM i1 OOECIeYeHHUs
0e30macHOCTH TpU  OOpalieHuH C M[OpuOoOpaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAHEHHMsI 370POBbSl U COOJIFOJIEHUS HOPM SKOJIOTUYECKOTO MOBEACHHS B OKPYXKaroLeh
cpene;

OCYILECTBIISITh TOUCK HHPOpManuu (PuU3MYEcKoro cojaepxkanus B HHTepHere,
CaMOCTOATEIbHO (POPMYTUpPYs] TOUCKOBBIM 3ampoc, HAXOAWTh IMYTH OINpEAETCHUS
JIOCTOBEPHOCTH  TMOJYy4EeHHONW HWHQPOpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUU U
JOTIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh ~IPH  BBINOJHEHUU  Y4EOHBIX  33JaHU  HAYYHO-NOMYJSPHYIO
auTepatypy (U3MYECKOro COJEpXaHHs, CIpaBOYHbIE MaTepUallbl, PECYpChl CETH
WuTtepuer, BrageTb nOpuéMamMu  KOHCIEKTHUPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
uH(MOpMAaIK U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE TUCBMEHHBIE M YCTHbIE COOOILIEHUS Ha OCHOBE
uHOpMallMM W3 HECKOJbKHUX HCTOYHHUKOB (DU3UYECKOTO COAEpKaHUS, MMyOJIMYHO
MIPEACTABIATh PE3YJIbTaThl IIPOCKTHON MIIM MCCIENOBATENBCKON NEATEIBHOCTH, IIPU 3TOM
rPaMOTHO MCIIOJb30BaTh W3YYECHHBIM IMOHATUWHBIA anmapar MW3y4aeMoro pasziena
(GU3MKK M CONPOBOXAATh BBICTYIUICHHE TpE3eHTAalMe C Y4ETOM OCOOEHHOCTEH
ayIUTOPUHU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
No HaumeHnoBaHue Komuuecto | IIporpamMmuoe copepkanue |  OCHOBHBIE BUIBI ICATEILHOCTH O0YYaIOIIAXCSI
w/n pasziesnoB U TeM 9acoB
y4eOHOTO

Pazmen 1.1PGBYGER M ee pOJIb B MO3HAHUHM OKPY/KAIOIIEr0 MUpPa
1.1 ®wusuka — Hayka

0 IIPUPOJIE 2 ®u3nka — HayKa o mpupoje. | BeisiBinenue paznuunii Mexay GU3HYeCKUMU U
SIBrIeHUS IPUPOJBI. XUMHYECKUMU TTPEBPALLICHUSIMH.
dusnyeckue IBICHUS: Pacno3naBanue u knaccudukanus Gu3nueckux
MEXaHUYECKHE, TCIUIOBBIC, | SIBJICHUN: MEXaHWYECKHX, TCIIOBHIX,
AJIEKTPUYECKUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
| MArHUTHBIE, CBETOBEIE, Habmonenue u onucanue pU3NIECKUX SBICHUN
2 SPHEABRBEKIC BEIMYHNHEL.
1.2 | ®usnueckue Nsmepenue dpuzndeckux Omnpezenenue eHbI IeTICHUS Kbl
BEJIUYHMHBI BennunH. Dusndeckue HU3MEPUTENHLHOTO Mpudopa.
npubopsl. [lorpemHocTsb N3mepenne JIMHENHBIX pa3MEPOB TEN U
HU3MEpEHUM MIPOMEKYTKOB BPEMEHHM C Y4ETOM MOTPEITHOCTEH.
MexnyHapoaHas cucreMa | MI3MepeHue o0béma AKHUIAKOCTH U TBEPIOTO Tea.
CIIMHHIL N3mepenne TemmnepaTypsl py MOMOIIN
JKUJIKOCTHOTO TEPMOMETpPA U JaTUHKa
TEeMIIepaTypHhI.

BrimiosHeHEe TBOPUYECKUX 3aJaHUM T10 TIOUCKY
CIIOCO0OB M3MEPEHUST HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHUK, HATIPUMED, pa3MEPOB MAJIbIX

' 00bEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSTHUMN, MAJTBIX
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[IpeJIaraCMbIX CIT0CO0O0B

MIPOMEKYTKOB BpeMeHU. O0Cyx)aeHne

1.3. | EcrecTtBenHO- 2 Kak ¢usuka u apyrue BreiBrkeHue runores, 00bICHSIOMNUX TPOCThHIE
Hay4YHBIN METO/T €CTECTBEHHBIC HAYKH SBJICHUS, HAITPUMED:
IIO3HAHUA U3y4aroT IIPpUpPOaY. — IIOYCMY OCTAHABJIMBACTCA ABHIKYIICCCA
EcTecTBeHHO-HAYUHBIiA 10 TOPU30HTAJILHOW MMOBEPXHOCTH TEJIO;
METOJ TO3HAHUS: — [MOYEMY B JKApPKYIO TTOr0/1y B CBETJION OJIEXK/IEC
HaOJIOIeHNe, TOCTAaHOBKa | [TPOXJIAHEH, YeM B TéMHO. [Ipeanoxenue
HAYYHOTO BOIIPOCA, CIIOCOOOB MPOBEPKH TUIIOTES.
BBUIBUYKEHME TUIIOTES, [IpoBenenue nccie1oBaHus Mo MPOBEPKE KaKOM-
DKCIIEPUMEHT [0 IPOBEPKE 100 THIIOTE3BI.
THITOTE3, 0OBICHEHHE [TocTpoenue npocTerux moaeneit Gu3nyeckux
Ha6J'IIOI[a€MOTO SIBJICHUSL. SIBJICHUAM (B BHUAC PUCYHKOB HJIN CXCM), HaIIpuMCp
Onucangue (1)I/I3I/IqCCKI/IX MaaCHUC NMpeamMeTa, HpﬂMOJ’IHHCfIHO@
SIBJIEHUI C TOMOIIILIO pacripoCTpaHCHUEC CBCTA
Mozaelein
Hroro no pazneny 6 _
Pa3pen 2. IlepBoHavyaabLHbIE CBEIEHUS O CTPOCHHUH BellecTBa
2.1 | CrpoeHue BelecTBa 1 CrpoeHue BemecTna: HaGrofieHue U MHTEpPIpETAIHs OILITOB,

aTOMBI M MOJIEKYJIbI, UX
pa3mepsbl. ONBITHI,
JTIOKa3bIBAIOIIIHE
JUCKPETHOE CTPOEHUE
BEIECTBA

naboparopHas padota o treme: «O1eHKa

CBUAETEIbCTBYIOLINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEIIECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJ

C UCTIOJIb30BaHUEM (oTorpaduii, MOTydeHHBIX
Ha aTOMHOM CHJIOBOM MuKpockore (ACM) —
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JTaMeTpa aToMa METOJIOM PSIZIOB
(¢ ucrons3oBanueM (GoTorpaduii)y.
OnpeneneHue pa3MepoB MaJbIX TEJ

2.2 | JIswxkenue u 2 JIBMKEHUE YaCcTHUI Habmonenue n o0bsicHeHHEe OPOYHOBCKOTO
B3aMMO/ICHCTBHE BenecTBa. CBA3b CKOPOCTH | IBMKEHUS U SABICHUS TudPy3um.
YJaCTHII BEIlIeCTBa JBIKCHUS YaCTHIT [TpoBenenre u 0ObSICHEHNE OIIBITOB
C TEeMIIEPaTypO. 10 HAOJIIOJICHUIO TEIJIOBOTO PACIITUPECHHSI Ta30B.
bpoyHoBCKOE nBUKEHUE, [TpoBenenre u 00bSICHEHHUE ONBITOB MO
muddyzus. OOHapYKEHUIO CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS
B3anmopnericTBre yacTuil U OTTAJIKMBAHUS
BEIIECTBA: IPUTSIKCHHUE U
OTTAJIKUBAaHUE
2.3 | ArperarHbie 2 | ArperatHbie COCTOSHUS ' Onmcanue (C UCIOIb30BaHHEM HPOCTHIX
COCTOSTHUS BEIIECTBA BEII[ECTBA. CTPOEHHUE I'a30B, | MOZEIEH) OCHOBHBIX PAa3JIMUUil B CTDOCHUU ra3oB,
YKHMIKOCTEN ¥ TBEPIBIX KHUIKOCTEH U TBEPABIX TEII.
(KpUCTaINIMYECKUX ) TE. OObsicHEHUE MaJION C)KUMAEMOCTH YKUJIKOCTEH U
B3anMocBsI3b MEX Iy TBEPABIX TeJI, OOJBIIION C)KUMAEMOCTH T'a30B.
CBOMCTBaMHM BEILIECTB OOBsicHeHHEe coxpaHeHUs (POPMBI TBEPABIX TEI U
B Pa3HBIX arperaTHbIX TEKY4eCTH KHUIKOCTH.
COCTOSIHUIX U UX HpOBeI[eHI/Ie OIIBITOB, JOKAa3bIBAIOIINX, UTO
ATOMHO-MOJICKYIISIPHBIM B TBEP/IOM COCTOSIHUU BOJBI YACTHIIHI HAXOSATCS
ctpoenneM. OcobenHoctu | B CPEAHEM NAIBIIE APYT OT Apyra (TIOTHOCTB
arperaTHbIX COCTOSTHUI MEHBIIIC), 4eM B XKHIKOM.
BOJIBI Y cTaHoB/IeHHE B3aMMOCBSI3U MEXKITY
O0COOCHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIBI K
CYIIICCTBOBAaHMEM BOJIHBIX OpPraHU3MOB
(MC — 6uomnorus, reorpadusi)
UTtoro no pasneny 5 _ |
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Pasznen 3. /IBmokeHue ¥ B3ANMOIEHCTBHE TeJl

3.1 | MexaHnuueckoe 3 Mexannueckoe nsuxenue. | MccnenoBanue paBHOMEPHOTO JIBHXKEHUS,
JBIYKEHUE PaBrOomepHOE 1 OIIPEEIICHUE €ro ITPU3HAKOB.
HEpaBHOMEpHOE ABMKeHue. | HabmoneHre HepaBHOMEPHOTO JBUKEHUS U
Ckopoctb. Cpennsis ONpPEIIETIEHNE €r0 OTIIMYMM OT PABHOMEPHOTO
CKOPOCTb IIpH JBHKCHUS.
HEPaBHOMEPHOM OnpeneneHue CKOPOCTH paBHOMEPHOTO
JOBHKCHUH. Pacuét IyTH 1 JABUXKCHUA (mapmca B XKXMAKOCTH, MOJCIN
BPEMEHU JBUKCHUS AJIEKTPUYECKOT0 aBTOMOOUJIS U T.J1.).
OnpeneneHue cpeaHeEl CKOPOCTH CKOJIBKEHUS
Opycka WM IIapHuKa 10 HAKIOHHOW IJIOCKOCTH
Pemenue 3ana4 Ha onpeneneHue nyTu, CKOpOCTH
Y BPEMEHH PAaBHOMEPHOTO JBHKEHHS.
Ananu3 rpauKoB 3aBUCUMOCTH ITyTU U CKOPOCTHU
OT BPEMEHHU
3.2 | WNuepuus, macca, 4  SIBIIcHHE MHEpUUHU. 3aKOH ' OGbsICHEHHE 1 IIPOTHO3UPOBAHNUE SBJICHUM,

IIJIOTHOCTb

uHepunu. B3zanmoneiicteue
TeJl KaK MpUYrHa
VU3MEHEHUSI CKOPOCTH
IBIDKEHUS Tel. Macca kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeliecTBa.

CBs3b TUIOTHOCTH
C KOJIMYECTBOM MOJICKYJI

B €IMHUIIE 00BEMA
BEIIECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAIPUMEP, 9TO
MIPOUCXOIUT IIPH TOPMOKEHUU WIIH PEIKOM
MaHEBpPE aBTOMOOUJISI, TOUYEMY HEBO3MOMXKHO
MTHOBEHHO MPEKPATUTH ABUKECHUE HA BEJIOCUIIEIIEC
WJIM caMOKaTe U T. 1.
[IpoBenenue n aHamm3 ONbBITOB,
JEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTH
JBUKEHUS TEa B pe3yJbTaTe JEUCTBUS HA HETO
JIPYrux TeJl.
Pemenue 3agay Ha onpeaeneHne MacChl TENa, €ro
' 00BEMa U INIOTHOCTH.
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[IpoBeneHue u aHanu3 ONBITOB,

JIEMOHCTPUPYIOIINX 3aBUCHUMOCTh U3MEHEHUS

CKOPOCTH TeJla OT €ro Macchl Mpu

B3anMojielicTBUM Tell. Vi3MepeHne Macchl Tena

Pa3IMYHBIMU CIIOCOOaMU.

OnpeneneHue MIOTHOCTH TeJla B PE3yJIbTaTe
 M3MEPEHUs €ro Macchl U 00bEMa

3.3

Cuna. Buaper cun

14

Cuita Kak XxapakTepucTHKa
B3aNMOJICHICTBHS TEII.
Cuna ynpyroctu v 3aK0H
I'yka. M3mepenune cuiel

C IIOMOUIBIO JUHAMOMETPA.
SIBIIeHHME TATOTEHHUS U CUJIa
TsoKecTu. Cuna TSKEeCTH
Ha JPYTUX IJaHETaXx.

Bec Tena. HesecomocTs.
CI1o)xeHue cui,
HaIIPABJICHHBIX 10 OJJHOU
PSMOM.
PaBHOnelicTBYIOIIASA CHIT.
Cuna tpenus. Tpenue
CKOJIbKCHUS U TPEHUE
1nokosi. TpeHue B mpupoae
U TEXHUKE

N3ydeHue B3auMOICCTBUS KaK MPUUHUHbI

M3MEHEHHs CKOPOCTH TeJla WK ero AeopMaliuu.

OnucaHue peasibHbIX CUTYallMi B3aUMOJICUCTBUS

TE€JI C MOMOIIBIO MOJIeNIeH, B KOTOPBIX BBOJUTCS

MOHATHE U U300paKEHHUE CUJIBI.

N3ydenue cunbl ynpyroctu. MccnenoBanue

3aBUCUMOCTH CUJIbI YIPYTOCTH OT YJJIUHEHUS

PE3UHOBOTO MIHYPa WIH MPYKUHBI

(c mocTpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYyallMi, B KOTOPBIX

MPOSIBISIETCS IEUCTBHUE CHUIIBI YIIPYTOCTH

(yrmpyrocthb Msi4a, KPOCCOBOK, BETOK J€peBa

u 1p.).

AHaJli3 CUTYyallHii, CBI3aHHBIX C SIBJICHHEM

TATOTEHUS.

OOBsicHEHNE OPOUTATHLHOTO JABUKEHUS TJIAHET

C UCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA

WHEPLUH.

N3mepeHnue Beca Tela ¢ MOMOIIbIO JMHAMOMETPA.
' O060CHOBaHWE ATOTO CITOCO0A U3MEPEHHUSI.
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AHanm3 1 MOZIEIMPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCNEpPUMEHTAIILHOE MOIY4YEHHE MTpaBujia
CJIO)KEHHSI CWJI, HAIIPABJICHHBIX BAOJIb OAHOU
npsimoid. OrpeenieHue BeNMYnHbI
PaBHOJIEMCTBYIOIIEH CHJL.

N3yueHne cuibl TPEHUSI CKOJIBKEHUS YU CUJIBL
TPEHUS MTOKOS.

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOWCTB TPYILIUXCSA
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallMi, B KOTOPBIX
MIPOSIBIISIETCS NEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS CIOCOOBI €€ YMEHBILICHHS U
yBeJIMYEHHUA (KaTaHHE Ha JIbIXKaX, KOHbKaX,
TOPMOKEHHE AaBTOMOOWIIS, UCIIOJIb30BAHKE
ITOAIIMITHUKOB, IJIABAHUE BOJIHBIX JKMBOTHBIX
u 11p.). Perenue 3ama4 ¢ UCmoiib30BaHUEM
dbopMyn 17151 pacu€ra CUIIbI TSKECTH, CHIIBI
YIIPYTOCTH, CUJIbI TPEHUS

Hroro no pazaeny 21

Pa3nen 4. /laBjaenne TBEPABIX TeJ, JKHAKOCTEH U ra30B

4.1 | Nasnenwue. [lepenaua 3
JaBJICHUS TBEPIBIMU
TeJIaMH, KUIKOCTIMH
U Ta3aMu

JlaBnenue. CriocoOsl
YMEHBIIICHUS U YBEITMYCHUS
naBiieHus. /laBienue rasza.
3aBHUCHUMOCTD JIaBICHHUS
rasa ot o0néma,

| TEMOEPATyYPHI.

Amnanu3 1 00bSICHEHUE OIBITOB U IMPAaKTUICCKHUX

, HBV‘-IGHI/IC 3aBUCHMMOCTH OAaBJICHHI I'a3a

CHUTYaIUi, B KOTOPBIX MPOSIBIISICTCS CHJIA
JaBJICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHbBILIECHUS U
YBEITMUYCHHS JABIICHHS.
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[Tepenaya naBienus
TBEPIBIMU TEJIaMH,
JKUJKOCTSIMH U Ta3aMH.
3akon Ilackans

oT 00bEMa U TeMIEpaTyphbl.

N3yueHnne ocoOEHHOCTEN NIepeadun 1aBJICHUS
TBEPABIMU TEIAMH, KUJKOCTIMHU U Fa3aMH.
O0ocHOBaHUE PE3yNbTaTOB ONBITOB
OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEP/IOM,
KHUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
OKCIEPUMEHTAIIBHOE JOKA3aTEIbCTBO 3aKOHA
ITackans.

Pemenue 3a1a4 Ha pacu€T AaBieHUs TBEPAOTO
Tena

4.2 | JlaBneHue >XUIKOCTH 3aBUCHUMOCTD JIaBJICHUSI HccnenoBanue 3aBUCUMOCTU JABJICHUS KUIKOCTY
KUJKOCTU OT TJTyOUHBI. OT TJIyOWHBI TIOTPYKEHUSI U TJIOTHOCTU KUIKOCTH
[TneBMaTuueckue Mamuubl. | Habmoaenue u 00bsICHEHHE THAPOCTATHYECKOTO
I'mapocTaTHYECKHit napajokca Ha ocHOBe 3akoHa [lackars.
rapaaokc. C006ma}0mnecg I/I?)yquI/IG coo6n1a10umxc;[ COCyaOB.
cocynbl. uapapnudeckue | PELICHHE 3a1a4 HA PaCU€T MaBIICHUS KHUIAKOCTH.
MEXaHU3MBI OObsicHEeHUE PUHIINTIA JEHCTBUS
TUAPABIMYECKOTO Mpecca, MHEBMAaTUYECKUX
MaIlVH.
AHanu3 1 00bACHEHHE MTPAKTUYECKUX CUTYALIH,
JIEMOHCTPUPYIOIIUX MTPOSIBJICHUE JaBICHUS
YKUJIKOCTH U 3aKkoHa [lackais, Hanpumep
MPOIIECCOB B OPraHU3Me TIPH TITYOOKOBOIHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKCIepuMEHTAIbHOE OOHAPYKEHUE
JABJICHUE aTMoc]epHoe J1aBleHuE. aTMOoC(hepHOTO /TaBIICHUS.

' [IpyumHBI CylIECTBOBAHMS

' AHanM3 U OOBSICHEHUE OMBITOB U MPAKTHUECKUX
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BO3/IYIITHOW 000JIOUKH
3emun. OnbiT Toppuuesuiy.
Nzmepenune atmocdepHoro
JaBleHUs. 3aBUCMOCTD
aTMOC(EepHOTO JTaBJICHUS
OT BBICOTHI HaJI YPOBHEM
Mops. [Tpubopsl

IUISL U3MEPEHHUS
aTMOC(EpHOTo JTaBICHUS

CUTYyallid, CBA3aHHBIX C JCHCTBUEM
aTMOC(epHOTO TaBIICHUS.

OOBbscHEHHUE CYIIECTBOBaHUS aTMOC(hepsl
Ha 3eMJIe U HEKOTOPBIX TUIAHETax WM €€
OTCYTCTBUS Ha IpYTrux miaHerax u Jlyne.
OOBbscHEHNE U3MEHEHMSI TNIOTHOCTU aTMOC(hEpbl
C BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO
JTABJIEHUS OT BBICOTHI.

Pemenue 3anau Ha pacuér aTMoc(hepHOro
JTaBJICHUSI.

N3ydyenue ycrpoiicTBa OapoMeTpa-aHepoua

4.4

JleiicTBUE KUAKOCTH U
raza Ha IOTPY>KEHHOE
B HUX TEJIO

JlencTBHE )KUIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
TeJo0. BeiTankuBaromnas
(apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxornnaBanue

0T 00BEMa MOTPYKEHHOM B JKUIKOCTh YaCTH TeJa.

DKCIepUMEHTAIIbHOE OOHApYKEHUE ACHCTBUS
AKUJKOCTH U ra3a Ha MOrPYKEHHOE B HUX TEIO.
OrnpeneneHne BRITAIKUBAOMIEH CUIIBL,
JICCTBYIOIIIEN HA TEJO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue n 0OCyXI€HUE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIECH CUJIbI, IEVUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT 00BEMA MOTPYKEHHOM

B KUJIKOCTh YaCTH T€Ja U OT INIOTHOCTH
YKUJIKOCTH.

IIposepka Hezasucumocmu bImaIKusaiouen
Cubl, Oeticmayroujeti Ha mejo 8 HCUOKOCmU,
om maccwl mena.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE
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Pelrenue 3a1a4 Ha NPUMEHEHUE 3aKOHA

ApxuMmena 1 yCIIOBHs IUIABAHUSA TE.

KoHcTpynpoBanue apeoMerpa win

KOHCTPYMPOBAHMUE JIOAKHU U OIPELIEIICHUE €€
TPY30I0IbEMHOCTH

Htoro no pasnemny

21

Pa3znesn S. PadoTa 1 MOLIHOCTD. JHEPrus

5.1

PaGora 1 MmomrHocTh

3

Mexanunueckas padora.
Mo1niHOCTb

DKCIEPUMEHTAIBHOE ONPEIECIICHUE
MEXaHUYECKOU pabOThl CUJIbI TSHKECTH

IIpY [MAJICHUU TEJIa U CUJIBI TPEHUS

[P PABHOMEPHOM IIEPEMEILICHUN TEJIa

10 TOPU30HTAJILHOW ITOBEPXHOCTH.

Pacuér MoniHoCTH, pa3BUBAEMOM IPU MOABEME
I10 JIECTHHULIE.

Pemenue 3a7a4 Ha pacuéT MeXaHMYECKON PadOThI
Y MOILHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIyar, 6JI0K, HAKJIOHHAs
IJI0CKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara
K 0JIOKY. «3050TO€
npaBuio» Mexanuku. KI1/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MEXaHU3MBI

' B OBITY U TEXHUKE

OnpeneneHue BIUTPhINIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha MPUMEPE pblyara, NOJBUKHOIO U
HEMOJBUKHOTO OJIOKOB, HAKJIOHHOW IMJIOCKOCTH.
HccnenoBanue ycioBUs paBHOBECHUS pblyara.
OO0HapyxeHre CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHbIX UHCTPYMEHTAX U MPUCITIOCOOJICHHUSX,

HCIIO0JIb3YCMbIX B 6I)ITy U TCXHHUKEC, a TAKIKC
B JKUBLIX OpraHn3Max.

DKCNEPUMEHTAIBHOE 10KA3aTEIHLCTBO PABEHCTBA
paboT NMpY MPUMEHEHHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KITJI HakJIOHHON MJIOCKOCTH.
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Pemrenve 3a1a4 Ha NpUMEHEHUE TTPaBUJIA
' paBHOBecHs pbryara v Ha pacue€r KI1J/]

5.3 | Mexanuueckas 4 Mexannyeckast 3HEprus. OKCHEPUMEHTAJILHOE OIPEACIICHUE HM3MEHEHUS
SHEPrus Kunernyeckas u KMHETUYECKOM M IOTEHIMAILHOW 3HEPIHU Teja
ITOTEHIUAJIBHAS] DHEPTUS. IIPU €T0 CKaTBIBAHUM 110 HAKJIOHHOM IIJIOCKOCTH.
IIpeBpamenue ogHoro Buga | @opMyJIMpOBaHUE HA OCHOBE UCCIIEA0BAHUS
MEXaHNYECKOU DHEPIUHU 3aKOHA COXPAHEHUs MEXaHUYECKOU SHEPTUU.
B IpYrou. 3aKOH OOcyxaeHune rpaHull IPUMEHUMOCTH 3aKOHa
COXpaHEHHUsl SJHEPTUU COXPaHEHHUsI SHEPTUN.
B MCXaHHKE Pemienue 3ana4 ¢ UCIIOIb30BaHUEM 3aKOHA
| COXpaHEHHUsI DHEPIUHU
Hroro no pa3zneny 12 _
PesepBHOE Bpems 3 _
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC
No HanmenoBanue KommuectBo | IIporpammuoe comepkanne | OCHOBHBIE BUABI ACSTEIBHOCTH O0yJAIOIINXCS
o/ pa3zienoB U TeM JacoB
y4eOHOT0
nmpenMera

Pa3znen 1. TenjioBbI€E SIBJIEHUS

1.1

CrtpoeHue u CBOMCTBA
BELIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOMN
TEOPUU CTPOECHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYI. ONBITHI,
MOJTBEPKIAOIINE
OCHOBHBI€ TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mogenu TBEpIOro, JKUAKOTO
¥ Ta3000pa3HOr0 COCTOSTHUMN
BEILIECTBA.
Kpucrannmmueckue u
amop(dHbIe Tena.
OOBsICHEHHE CBOWCTB ra3os,
KUJIKOCTEU U TBEPABIX TEII
Ha OCHOBE I10JIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. CMauyMBaHuE U
KaNWUIPHBIE SIBIICHUS.

| TermoBoe pacuivpeHue u

CXKXaTuc

Habmonenue n uaTepripeTaius omnbIToB,
CBUJETENbCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 1o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €MHUIIE 00BEMA
BEIIECTBA.

AHaJlIU3 TEKCTa JPEBHUX aTOMUCTOB (Harpumep,
dbparmenTa nosmsl Jlykperus «O npupoje
BEIICH») ¢ U3I0KeHneM 000CHOBAHHMI aTOMHOM
runotessbl (CMbIcioBoe uTeHue). OreHka
yOeIUTEIBHOCTH ITHX 000CHOBAHUIA.
OO0bsicHeHHE OPOYHOBCKOTO JABUKEHUSI, SIBJICHUS
muddy3un 1 pazauunii MeXKy HUMUA Ha OCHOBE
IIOJIOKEHUH MOJIEKYJSIPHO-KMHETUYECKON
TEOPHUU CTPOEHUS BEIIECTBA.

OOBsiCHEHNE OCHOBHBIX PAa3IMUUil B CTPOCHUU
ra3oB, KUJIKOCTEN U TBEPIBIX TEIl

C MCMOJb30BaHNUEM MOJIOKEHUIN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH CTPOEHUS BEILIECTBA.

‘ HpOBe,ZIGHI/Ie OIIBITOB I1O BbIPpAITNUBAHUIO

KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[TpoBeaeHne u 0ObSICHEHNE OMBITOB,
JIEMOHCTPUPYIOIINX KAMUJUIAPHBIE SIBIICHUS U
SIBIICHHE CMaYlBaHU.

OOBsICHEHHUE PO KaITWIIIPHBIX SBJIICHUM

JUIS1 TOCTYIIJIEHUS. BOJbI B OPTaHU3M PACTCHUIA.
Habmonenue, nmpoBeneHue M 00bSICHEHUE
OIIBITOB I10 HAOJIIOJIEHUIO TEIIOBOIO
pacIIMpPEeHUs Ta30B, )KUAKOCTEH U TBEPIBIX TEIL.
OOBsicHeHHE COXpaHeHUs1 00bEMa TBEPABIX TEJ,
TEKYYECTH KHUJKOCTU (B TOM YHUCJIIE, PA3HUIBI

B TEKYYECTH ISl pPa3HBIX KUIKOCTEH),

JIaBJICHUS Ta3a.

[IpoBeneHre OnbITOB, IEMOHCTPUPYIOIINX
3aBUCHMOCTbD JIaBJICHUS BO3/lyXa OT €ro o0bEMa U
HarpeBaHus WM OXJIAXKICHUS, U UX OObSICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUSI.
AHaIM3 NPaKTUYECKUX CUTYAIIUM, CBA3aHHBIX

CO CBOMCTBaMU T'a30B, KUJIKOCTEU U TBEPBIX TEI

1.2

TernoBbIe MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPHI CO CKOPOCTHIO
TEIIOBOTO JBUKECHHUS
yacTull. BHyTpeHHss
sHeprus. CriocoObl
V3MEHEHUS BHYTPEHHEN
DHEPIUM: TEIUIoNepenada u
COBepIleHHe padoThl. Buapl

| TeTUTOTIepeIayuHn:

' 00CY)KJIEHUE MPAKTUYCCKUX CUTYaIIHIA,

O06ocHOBaHWE TIPABWIT U3MEPEHUS TEMITEpaTypHI.
CpaBHEeHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
ITIKaJ TEMIIePaTypPHI.

HaGmronenue u 00bICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX H3MEHEHNE BHYTPEHHEH
DHEPTUU TeJa B pe3yJIbTaTe TeIUIONepeIaun 1
pabOTHI BHEIIHUX CHJI.

HaOmronenue u 00bICHEHUE ONBITOB,
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TEIJIONPOBOHOCTD,
KOHBEKIIMS, U3TyYEHUE.
KoymuecTBO TEMIOTHI.

Y nenpHas TEMI0EMKOCTh
BelecTBa. TermmoooMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIMIOBOTO
Oananca. [InaBnenue u
OTBEp/ICBAHUE
KPUCTAJUIMYECKUX BEIIIECTB.
VYV nenpHAs TEIUIOTA
TJIaBJICHUS.
[TapooOpazoBanue u
KoHAeHcauus. Hcriapenue.
Kunenue. YnennHas
TEIJIOTa MapooOpa3OBaAHMUS.
3aBUCUMOCTh TEMIIEPATypPhI
KUIIEHUS OT aTrMoc(epHoro
JIaBJICHUSI.
BrnaxHocts Bo3ayxa.
DHeprus TOIIMBA.
VY nenbHas TEIioTa
CropaHusl.
[TpuHIUTIBEL PAOOTHI
TeroBbIx Auratenen KIT1
TETUIOBOT'O JABUTATEIIA.
TenyoBble ABUTATEIN U

JIEMOHCTPUPYIOIIUX PA3TUYHBIC BUIbI
TEIUIONEpeIaun: TeTIONPOBOIHOCTD,
KOHBEKIINIO, U3JIyUYCHHUE.
HccrnenoBanue SBICHUS TETUIOOOMEHA
MIPU CMEIIMBAHUM XOJIOJIHON U ropsiuei BOJIBI.
Habmroienue ycTaHOBICHHS TEIIOBOTO
PaBHOBECHS MEKY TOPSYEH U XOJIOJTHOU BOJOM.
Omnpenenenue (MU3MEPEHNE) KOJIMUECTBA
TEIUIOTHI, MOJTYYEHHOTO BOJIOM MPH TEIJI000MEHE
C HArpeThIM METAUTMYECKUM LIWJIUHIPOM.
Omnpenenenue (M3MEepEHHUE) yIACITLHOM
TENJIOEMKOCTH BEILIECTBA.
Pemmenue 3a7a4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEILIOEMKOCTH
MIPU TETLTIOOOMEHE.
AHaJIU3 CUTyalli IPaKTUYECKOTO
MCIIO0JIb30BaHMS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHuasioB, HalpUMep, B IEIIX
AHEProcOEPEKEHUS: TeTION30ISIHA,
sHEprocOeperaroIme KpoIi,
TEPMOAKKYMYJISITOPHI U T. 1.
HabGmronenue siBieHui ucnapeHus u
KOH/JICHCAIIUH.
Hccnenoanue mpoliecca UCnapeHus
PAa3IMYHBIX KUIKOCTEM.
OObsicHEeHUE SBJICHUIN HCTIApEHUS U

| KOHJIEHCAllUX Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAIOIIEH
Cpelpl.

3aKOH COXpaHEHUs U
MPEBPAILECHUS] YHEPTUU
B TEILJIOBBIX IpoIieccax

' Beruncienue kojmyecTBa TCIIJIOTHI,

MOJICKYJIIPHOTO YYEHHS.
Habmnrogenne u o0bsicCHeHHE TIpoIiecca KUTICHUS,
B TOM YHCJIE 3aBUCHMOCTH TEMIIEPATyPhI
KUIIEHHUS OT JaBJICHUSI.

Omnpezenenue (M3MEpPEHIE) OTHOCHTEIbHOM
BJIQYKHOCTH BO3]TyXa.

Habmronenue mpoiiecca miaBieHUs
KPUCTAJUTMICCKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHHE TTPOIIECCOB TUIABIICHUS
KPUCTAJUTHICCKUX TEJT M pa3MATUCHUS

MIpY HarpeBaHUU aMOP(HBIX TEJI.

Omnpezaenenue (M3MEPEHHE) YACIbHOM TEILUIOTHI
TJTABJICHUS JIbJA.

OObsiCHEHUE SIBJICHHUH TUIABJICHUS U
KPUCTAJUTU3AIMA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYICHHSI.

Pemenue 3a7a4, CBI3aHHBIX C BRIYUCICHHEM
KOJIMYECTBA TEIJIOTHI B MpoIleccax
TEeTIoNepeaur Py IJIABJICHUH U
KPUCTAJUTU3AIUN, UCTIAPEHUH U KOHICHCAITUH.
AHanmu3 cuTyanuii MPaKTUYECKOTO MPUMEHECHHSI
SIBIICHUY TIJTABJICHUS U KPUCTAUIA3AIIHH,
HaIpuMep, MOTy4EeHUE CBEPXIUCTHIX
MaTepHaJiOB, COJIEBasl TPeiKa u JIp.

AHanu3 paboThl ¥ 00BICHEHHE MTPUHIMIIA
NEeNUCTBUA TEIJIOBOT'O ABUTATEIIA.
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BBIJICIISIIOIIETOCS TIPH CTOPAHUH PA3TMYHBIX
BUI0B TorummBa, U KIIJI nBurares.
OO0cyxkIeHHEe SKOJIOTHUECKUX TOCIIEICTBUM
WCII0JIb30BaHMS IBUTATEIICH BHYTPEHHETO

| CrOpaHusl, TEIJIOBBIX U THAPO3JIEKTPOCTAHIAN

Htoro no pasnemny

28

Pasznen 2. DiekTpuiyecKue u

MArHMTHBIC ABJICHUSA

2.1 | DnexkTpuyeckue
3apsibl.
3apsKEHHBIC TENIA U
UX B3aUMOJICUCTBUS

7

DIIeKTpU3anus Tell.

JIBa pona alneKTpUUECKUX
3apsia0B. B3anmoneicteue
3apSIKEHHBIX TEJ.

3akoH Kynona (3aBUCHMOCTH
CHUJIbI B3aUMO/JICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3aPsIIOB U
PacCTOSTHUS MEXKy TEJIaMH).
DIIEKTPUUYECKOE MOJIE.
Hamnpsixk€HHOCTD
ANEKTPUYECKOTO TOJIS.
[IpuHun cyneprno3uuuu
AJIEKTPUYECKUX TTOJIEN

(Ha KaYeCTBEHHOM YpPOBHE).
Hocurenu anexrpuueckux
3apsiA0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUM 3apsil.
Ctpoenue atoma.

' [IpoBoaHUKH U

Hab6nronenue u npoBeieHUE OMBITOB

I10 DJICKTPU3ALMU TEJI IPU COTPUKOCHOBEHHUU U
VHIYKIIUEH.

HabGmronenue u o0bICHEHHE B3aUMOACHCTBUSA
OJHOMMEHHO U PAa3HOMMEHHO 3apSKEHHBIX TEIL.
OOBsicHEHUE IPUHITUTIA JEHCTBHS JIEKTPOCKOIIA.
OObsicHeHUE SBJICHUMN AJIEKTPU3ALIIT

MIPU COMTPUKOCHOBEHUM TEJ U MHIYKIIUEN

C MCHOJb30BAaHUEM 3HAHUI O HOCUTEIIX
3JIEKTPUYECKHX 3apsi0B B BEIICCTBE.
Pacno3naBanue n 00ObsICHEHUE SIBJICHUU
AJIEKTPU3ALIMHU B TOBCEIHEBHOMW JKU3HMU.
HaOmronenue u 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsa.

Hab6nronenre onbITOB MO0 MOJEIMPOBAHUIO
CHJIOBBIX JINHUW 3JICKTPUYECKOTO IMOJISL.
HccnenoBanue nenMCTBUSA SJIIEKTPUUIECKOTO MOJIA
Ha OPOBOJHUKH U JUAJICKTPUKH
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AUSJICKTPHUKMH. 3aKoH
COXPAaHCHMA IJIICKTPUICCKOTI'O

 3apsna

2.2

IHocTostTHHBIHI
AJIEKTPUYECKUIN TOK

20

- DIIEKTPUYECKUI TOK.

VYcnoBus CylecTBOBaHUS
ANEKTPUUYECKOTO TOKA.
HcTOYHUKH TOCTOSTHHOTO
TOoKa. [lericTBus
AIEKTPUYECKOTO TOKA
(TerioBOE, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B KUJIKOCTSIX U razax.
DJleKTpruyecKas 1emnb.
Cuia Toka. DNEeKTpUIECKOe
HaIpsKEHHE.
ComnpotuBieHue
MIPOBOJIHUKA. Y IEITLHOE
COMPOTHUBJICHNE BEIIECTBA.
3akoH Oma 1151 yyacTka
nemnu. IlocienoBarensHoOE 1
napajuieIbHOE COCTMHEHUE
MIPOBOTHUKOB.

Pabota u MomHOCTH
AIEKTPUYECKOTO TOKA.
3akon Jxoyns—JIenua.

| DJIeKTpUYECKHE LIENHU U

' Habmonenue pa3ianyHbIX BUAOB AEHCTBUS

ANEKTPUUYECKOT0 TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBHS B TIOBCEHEBHOW KU3HHU.
HaOnrogenne BO3HUKHOBEHHS Ta30BOTO pa3psiia
Y 3JIEKTPUYECKOrO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHKUE IIEKTPUUECKON 1IeTTH
MTOCTOSIHHOT'O TOKA.

N3mepenne cuibl TOKa aMIEPMETPOM.
N3mepenne 3JIeKTpUYECKOro HanpsKeHUs
BOJIbTMETPOM.

[IpoBenenue u 00BICHEHNE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOIO CONPOTUBIICHUS IPOBOIHUKA
OT €r0 JJIMHBI, IUIOIIAJAN ONEPEYHOTO CEUCHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
ITPOTEKAIOIIETO YePE3 PE3UCTOP,

OT CONPOTHUBJIEHUS PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTOpE.

IIpoBepka 1mpaBuiia CII0KEHUS HAPSLKEHUN
P MOCIEA0BATEIIBHOM COEAMHEHUH JBYX
PE3UCTOPOB.

ITpoBepka mpaBuia 1 CUIIbI TOKA

- IIpH IMapalJICIbHOM COCAMHCHHNHN PC3UCTOPOB.
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noTpeduTenu
AIEKTPUUYECKON DHEPTUH
B ObITy. KOpoTkoe
3aMbIKaHUE

AHanm3 cuTyanui Mnociae0BaTeIbHOTO U
MapajuieTIbHOTO COCAMHEHUS MPOBOIHUKOB

B JIOMAITHUX JIEKTPUUECKUX CETSX.

Pemenue 3aga4 ¢ ucnosib3oBaHueM 3akoHa Oma
U hopMyIl pacuéra JIEKTPUIECKOTO
COMPOTHUBIICHUS MPU MOCIEA0BATEIILHOM U
napajieIbHOM COEIMHEHUU MTPOBOIHUKOB.
Omnpenenennie pabOThI IEKTPUUSCKOTO TOKA,
MPOTEKAIOIIET0 YEePE3 PEIUCTOP.

Ornpezenennre MOIHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3
JAMITOYKY OT HaIpsDKeHUs Ha Hel. OnpeneneHue
KIIJI narpeBares.

HccnenoBanue npeodpa3oBaHus SHEPTUU

MIPU OABEME TPYy3a IEKTPOABUTATEIIEM.
OObsicCHEHUE YCTPOICTBA U MPUHITUTIA JCHCTBUS
JIOMAITHUX DJIEKTPOHArpeBaTEIbHBIX MPHUOOPOB.
OObsicHEHUE MPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIMIIA IEUCTBUS TIJIaBKUX MPEOXPaHUTEIICH.
Petienre 3aa4 ¢ UCTIOIB30BAHUEM 3aKOHA
Jxoynsa—JIenua

2.3

MarHuTHbIC SIBICHUS

ITocTositHHBIC MAarHUTHI.
B3aumonencTBue
MMOCTOSHHBIX MarHUTOB.
MaruuTHoe noJje.

' MarsuTHOE oJjie 3eMiu

' WccnenoBanre MAarHUTHOTO B3aUMOIECTBHS

HccnenoBanyue MaruuTHOTO B3aMOJEH CTBUS
MMOCTOSTHHBIX MarHUTOB.

N3yyeHnne MarHuTHOTO MOJISI TOCTOSTHHBIX
MarHyiTOB IIPH UX O0BEAUHEHUH U Pa3ICICHUU.

45



denepanpHast padouas nporpamma | dusuka. 7-9 kiaccel (0a30BbIi YPOBEHD)

U €ro 3HaYCHUE JJIsI KM3HU
Ha 3emiie. OnbIT Dpcrena.
MarsuTtHoe 10Jie
AIEKTPUYECKOTO TOKA.
[Ipumenenune
AJIEKTPOMArHUTOB

B TeXHUKE. JlelicTBHE
MarHUTHOTO ITOJIS

HA IPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEIb
MMOCTOSIHHOT'O TOKa.
Hcnoabp3oBaHue
AJIEKTPOJABUTATEIIEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE

IIOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO MOJISI HOCTOSTHHBIX
MarHuTOB MpU UX O0BEIUHEHUU U Pa3CICHUM.
IIpoBeneHre OnpITOB IO BU3yaIM3aI[UH OIS
IIOCTOSIHHBIX MAarHUTOB.

N3ydeHue sBICHNs] HAaMarHUYMBAaHKS BELIECTBA.
HccnenoBanue AeMCTBUA DIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBenenue onbITOB, IEMOHCTPUPYIOLIHAX
3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUSA KaTYyIIKU
C TOKOM M MarHuTa OT CHJIbI U HaIlpaBJICHUSA TOKA
B KaTyIIKE.

AHanmm3 cuTyalui MpaKTUYECKOT0 NPUMEHEHHMSI
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHX
YCTPOMCTBAX, MPOMBIIIUICHHOCTH, MEIUIIHHE).
N3yuenue neicTBUs MAarHMTHOTO TTIOJIS

Ha IIPOBOJIHUK C TOKOM.

N3ydeHune nerucTBrs dIEKTPOABUTATENS.
N3mepenne KII/] snexkTpoaBurarensHoOn
YCTaHOBKH.

PacniozHaBaHue U aHaIU3 pa3In4YHbIX
MIPUMEHEHNUM JJIEKTPOABUTATEIICH

(TpaHCTIOPT, OBITOBBIC YCTPOWCTBA U JP.)

2.4

DNIEeKTpOMAarHuTHAsI
WHIAYKIUS

Omnbitel apanes. SABneHue
AJIEKTPOMATrHUTHOU
nHaykuuu. [Ipasuno Jlenua.

' DJIeKTpOTeHEePaTop.

| MTHIYKIIHOHHOTO TOKa

OMBITHI IO UCCIIEAOBAHUIO SIBICHUS
AJIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHUE
W3MECHCHUHN 3HAUYCHUS U HAIPABJICHUS
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Crioco0Ob! OTy4eHUs
AIEKTPUYECKON DHEPTHH.
DNEeKTpOCTaHIIUU

Ha BO30OHOBIISIEMBIX

| MCTOYHHKAX OHCPIun

Utoro no pazneny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

&l <
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9 KJIACC
No HanmeHnoBanue KommuectBo | IIporpammuoe conepkanve | OCHOBHBIC BUIBI ACSITEILHOCTH O0yJarONTUXCS
/i pas3zesioB U TeM JacoB
| y4eOHOro ‘
Pa3mea 1.Jphena¢maueckue siBJIeHUS
1.1 MexaHHn4YeCKOe
JIBMDKCHHE M CITIOCOOBI 10 Mexannyeckoe JBIKCHUE. | AHAIU3 U 00CYXKJEHHE Pa3INIHBIX PUMEPOB

Cro OoIIMCaHuA

MarepuanbHas TOUYKa.
Cucrema orcuéra.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE JBUKCHUE.
HepaBromepnoe
MPSIMOJINHENHOE JBUKECHUE.
CpenHsiss 1 MTHOBEHHAS
CKOpOCTb T€JIa MpU
HEPAaBHOMEPHOM JIBUKEHHH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJINHENHOE JBUKECHUE.
CB00OOIHOE IaICHUE.
Omnpitel ["amumes.
PaBHOMEpHOE IBUKEHUE

10 OKPY>KHOCTH.

Ilepuon m wacrora

- oOpamenus. JlnaeiHas u

YriioBast CKOpOCTH.

MEXaHHYECKOTO JTBHKCHUS.
OO0cyxaeHNE TPaHUI] MPUMEHUMOCTH MOICITH
«MartepuanabHas TOUKay.
Onucanre MEXaHUYeCKOTO JBUKEHUS
pa3IMYHBIMU crioco0aMu (ypaBHEHUE, TaOIUIIA,
rpadux).
AHanmn3 KU3HEHHBIX CUTYAIIUH, B KOTOPHIX
TIPOSIBIIICTCS OTHOCUTEIHLHOCTh MEXaHUIECKOTO
JIBHKCHUSL.
HaGmonenne MexaHM9eCcKOoTo IBIKSHUS Teja
OTHOCHUTEIBHO Pa3HBIX TEIl OTCUETA.
CpaBHeHuE TyTel U TPACKTOPUIN JBUKECHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.
Anamu3 Tekcra ["anmies 00 OTHOCUTEIIBHOCTH
JIBYKEHUST; BBITIOJIHEHUE 3aJJaHUH T10 TEKCTY
(cMBICITOBOE UTEHHE).
OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHUS
Opycka WM JBWKEHUS IIapUKa MO HAKIOHHOM
' TUTOCKOCTH.

AHalu3 ¥ 00CYyXXJIEHHE CIIOCOO0B
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LlenTpOocTpEMHUTENBHOE
YCKOpEHHE

NPUOTIIKEHHOTO ONPEICICHHS] MTHOBEHHOM
CKOpPOCTH.

OmnpeneneHue CKOPOCTH paBHOMEPHOTO
JBYOKCHHS (IIIApUKa B )KHJIKOCTH, MOJICIIH
ANEKTPUYECKOTO aBTOMOOWJIS | T. 11.).
Omnpenenenue myTH, TPOHJICHHOTO 3a TaHHBIN
IPOMEKYTOK BPEMEHH, M CKOPOCTH TeJa

110 rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOT'O
JIBMOKCHHS OT BPEMEHH.

OOcyx/IeHre BO3MOYKHBIX ITPHHIIAIIOB
JCHCTBHS TPHUOOPOB, U3MEPSIONINX CKOPOCTh
(cttmmomMeTpoB).

BerurciieHre myTd ¥ CKOPOCTH TIPH
PaBHOYCKOPEHHOM TMPSIMOJIMHEHHOM JIBUKCHUH
Tena.

OmnpenereHue MPOWICHHOTO TyTH M YCKOPEHUS
JBYOKCHHS Tea 1o rpauKy 3aBUCMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBHOKCHHUS TEJ1a OT BPEMCHH.

IIposepka eunomeswvi: eciu

npU pasHOYCKOPEHHOM OBUICEHUU

0e3 HaYaIbHOU CKOPOCMU NYMU OMHOCMCSL
KaK psi0 HeYEMHbIX Yucei, mo
coomeemcmeayouue NPOMeNCYmxu 8pemeHu
OOUHAKOBYL.
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OmnpeneneHue yCKOpeHUs Tea
IPU PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepruoaa v 4aCTOThI 0OpalieHUs
TeJa MO OKPYKHOCTH.

OnpeneneHne CKOPOCTH paBHOMEPHOIO
JBUKEHHUSI TEJA MO OKPY>KHOCTH.

Pemenue 3agau Ha onpeneneHue
KMHEMATUYECKUX XAPAKTEPUCTUK
MEXaHUYECKOTO JIBMKECHUS PA3IMYHBIX BUIOB.
Pacno3naBanue v npuOIMAKEHHOE ONMMCaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUKECHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMepax CBOOOIHO
MaJIA0IIMX TN, IBUKECHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEICTB U JIp.)

1.2

BzaumonenicTBue Tei

20

IlepBeiit 3ak0oH HproToHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[IpuHIMI cynepno3uiuu
CHUJL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKECHHUS, CHUIIA
TPEHUS TIOKOSI, IPYTHE BUJIbI
TPEHUS.

Cuiia TSKECTH U 3aKOH

' BCEMHPHOTO TSTOTEHHS.

Habmonenue u o0cyxieHue OIbITOB

C IBIDKEHUEM TeJia MPU YMCHBIIICHUH BIIASHUS
JAPYTUX TEJN, NPEMATCTBYIOMNX JTIBUKCHUIO.
Anamm3 tekcrta ['anmes ¢ onmrcanueM
MBICJICHHOT'O 3KCIICPUMEHTA,
00OCHOBBIBAOIIIECTO 3aKOH MHEPITUH;
BBIMOJIHEHUE 3aIaHUN 110 TEKCTY (CMBICIIOBOE
YTeHHE).

OOcyx/IeHNEe BO3MOKHOCTH BBITTOJTHCHHS
3aKOHA MHEPITUH B PA3IMYHBIX CHCTEMaX
OTCYETA.

' HaGmoeHue u o0CyXJIeHHE MEXaHUUECKUX
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VY ckopenue cBOOOIHOTO
najieHus. /[BrkeHue miaHer
BOKpyT ComnHua. [lepBas
KOCMHYECKasi CKOPOCTb.
HeBecomMocCTh 1 neperpysku.
PaBHOBecne MaTepruasibHON
TOYKHU. AOCOITIOTHO TBEPAOE
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEIUIEHHON OChIO
BpanieHuss. MOMEHT CHUJIBI.
LlenTtp TsKECTH

SIBJICHUH, IPOUCXOMSIINX B CHCTEME OTCUETA
«Tenexxkay nmpu e€ paBHOMEPHOM

U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KabuHeTa HU3UKH.

JIeficTBUS ¢ BEKTOpAMHU CUJI: BBITIOJTHEHUE
3aJIaHnH IO CJIOKEHUIO W BHIYUTAHUIO
BEKTOPOB.

Hab6nronenue u/uim npoBeieHue OMbITOB,
JIEMOHCTPUPYIOLTUX 3aBUCUMOCTH YCKOPEHUS
TeJa OT MPUIIOKEHHON K HEMY CHIIBI U MacChl
Tena.

AHanu3 u o0bsICHEHUE SIBJICHUIN

C MCTIOJIb30BaHNEM BTOPOTo 3akoHa HproToHA.
Pemmenwne 3amau ¢ UCMOIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA U TIpaBHIIa CIIOXKEHUS CHUIL.
Onpenenenue xECTKOCTU MPYKUHBI.

AHanmu3 cuTyarui, B KOTOPBIX HAOJII01at0TCs
yrpyrue negopmaiuu, 1 ux oObsICHEHNE

C UCToJb30BaHreM 3akoHa ['yka.

Pemmenwne 3amad ¢ MCMONB30BaHNEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS

CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHU .

OO6cyxeHue pe3yabTaToB UCCIIEAOBAHMS.
Onpenenenue k03P ULMeHTa TPEHUS
CKOJIbKCHHS.

' MI3mepenune CUIIbl TPEHUS TTOKOS.
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Pemenue 3amau ¢ ncmoib3oBaHueM (OPMYITBI
JUISL CUJIbI TPEHUS CKOJIbXKEHHS.
AHaIIM3 IBUKEHUA TEJl TOJIBKO MOJ AEHCTBUEM
CHJTBI TSIKECTH — CBOOOTHOTO TTa ICHUS.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOIHOTO TMaIeHUsT OT MAaCCHI Tela.
OneHKa BEJIMYUHBI CUJIbI TATOTEHUS,
JNEUCTBYIOLLIEW MEXIY JABYMsI TEIaMU
(U1 pa3HBIX Macce).
AHalu3 ABUXKEHUS HEOCCHBIX TeI
MOJ1 ICUCTBUEM CHUJIBI TSTOTEHUS
(¢ MCIIONTb30BAHUEM JTOTIOJTHUTEIBHBIX
MCTOYHUKOB UH(OpPMAIUN).
Pemienue 3a7a4 ¢ MCHOJIL30BaHUEM 3aKOHA
BCEMHUPHOTO TSTOTEHUS U (POPMYIIbI
JUTSl pacu€Ta CUJIbI TSHKECTH.
AHanM3 OpUTrHHAIIBHOTO TEKCTA,
OMMCHIBAIOIIIETO MPOSBJICHUS 3aKOHA
BCEMHUPHOTO TSITOTEHUS; BHITIOJHEHUE 3aJaHU N
0 TEKCTY (CMBICIIOBOE UYTCHHE).
Hab6nronenue u o6CyxieHre onbITOB
110 U3MEHEHUIO Beca TeJla IIPU YCKOPEHHOM
JBH>KCHUHU.
AHalM3 yciI0BUH BOBHUKHOBEHHSI HEBECOMOCTH
U TIEPETPY3KHU.
Pemenue 3aa4 Ha onpejeneHre Beca Tena

| B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, IEUCTBYIOIINX HA TEJO,
IIOKOSIIEECs Ha OIIOPE.
OnpeneneHue HEHTPA TSHKECTH Pa3IMYHBIX Tell

1.3.

3aKOHBI COXpPAaHCHUA

10

Nmnynbe Tena. U3menenue
uMIynbca. MIMImynbc cUIbl.
3aKOH COXpaHEHUs
uMITynbca. PeaktBHOE
JIBUJKCHHE.

Mexanunueckas pabota u
MOIIHOCTh. PaboTa cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b SHEPTUH U
pabotsl. [loreHnnansHas
SHEPrUs Tena, MOAHATOTrO
HaJl TOBEPXHOCTHIO 3€MJIU.
ITorenmanbHas sHEpPrus
CKaTOW MPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOMN
SHEPIruH. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUU

Habmronenue n o0cyx1eHHE OIBITOB,
JEMOHCTPUPYIOLIUX [EpeIavy UMITYJIbCA

P B3aUMOJICUCTBHUHM TEJI, 3aKOH COXPAHECHHUSI
UMITYJIECA TIPU a0COJTIOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICHCTBUH TEI.

AHanu3 cuTyaluii B OKpYKarolen KU3HN

C MCMOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacniozHaBaHue sIBIE€HUSI pEAKTUBHOTO
JBUKEHUS B IPUPOJAE U TEXHUKE.
[IpuMeHeHue 3aKkoHa COXPAHEHHsI UMITYJIbCa
IJIS1 pacyé€Tra pe3ybTaTOB B3AUMOACHCTBUS TEII
(Ha mpuMepax HEYMpYyroro B3auMoICHCTBHS,
YIIPYroro HEeHTPaIbHOIO B3aUMOJIEHCTBUS IBYX
OJIMHAKOBBIX TE€JI, OJJTHO U3 KOTOPBIX
HEIOIBHMIKHO).

Peenue 3aa4 ¢ MCMOJIb30BAHUEM 3aKOHA
COXpaHEHUs] UMITYJIbCa.

OmnpeneneHue pabOThl CHIIBI YIIPYTOCTH

pu MoAbEME Irpy3a C UCHOJIb30BAHUEM
HEMNOJIBUKHOTO U TOJIBUYKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenune noTeHuaibHOou S3HEPTUN yIIPYTro
' 1e(OpMUPOBAHHOMN MPY>KUHBI.
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M3mepeHnne KUHETUYECKOM SHEPruu TeJia

10 JJIMHE TOPMO3HOTO MYTH.
DKCIEPUMEHTAIbHOE CPAaBHEHUE U3MEHECHUS
MOTCHIIUAIIbHOW U KUHETUYECKON SHEPTUM Tella
IIPU JBH>KEHUH IO HAKJIOHHOW TNIOCKOCTH.
DKCIepUMEHTAJIbHAs TPOBEPKa 3aKOHA
COXpPAHEHUS MEXaHUYECKON SHEPrUr

Ipv CBOOOTHOM Ma/ICHUU.

[IpumeHeHne 3aKkoHa COXPAHEHUS
MEXaHUYECKOW SHEPTUH I pacuéra

MMOTCHIIUAJIbHOW U KWUHETUYECKON SHEPTUM Tela.

Pemenue 3a7a4 ¢ UCIOIL30BaHHEM 3aKOHA
COXpaHCHHUA MEXaHUYECKOM OHCPIUH

Hroro no pazaeny

40

Pasznen 2. Mexaunueckue KO

Je0aHus ¥ BOJHBI

2.1

' MexaHH4ecKue
KoJicOanusd

7

KonebarensHoe ABMKEHUE.
OCHOBHbIE XapaKTEPUCTUKH
KOJIeOaHUM: TTePHOI,
4acToTa, aMIUIUTY/a.
Marematuueckuii u
IIPY>KWHHBIA MasiTHUKH.
IIpespanienue sHeprum
IpH KojiebaTeIbHOM
JIBKEHUU.

3aTyxaromue KoJeOaHus.
BoIHYXI€HHBIE KOJIEOaHUSI.

| Pe3onanc

HaOmroienme kosebanuii Mo IeHCTBUEM CHIT

TSDKECTU M YIPYTOCTH M OOHApYKEHHE
MOIO0HBIX KOJIEOAHUH B OKPYKAIOIIEM MUDE.
AHanu3 Kosje0aHuii rpy3a Ha HUTU U

Ha nipykune. OrnpeneneHne 4acToThl
KoJIe0aHN MaTeMaTHICCKOTO M MPYKUHHOTO
MasiTHUKOB.

HabGmonenue n o0bsCHEHNE SBIICHUS
pe30oHaHca.

HccnemoBanue 3aBUCHMOCTH TIEpUOAA
KoJ1e0aHUi TTOIBEIIEHHOTO K HUTH TPy3a

- OT JJIMHBbI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEepHoJIa KojeOaHui
rpy3a, MOJIBEIICHHOTO K JICHTE, OT MacChI Ipy3a.
Hab6ntonenue u o06CyxieHue OnbITOB,
JIEMOHCTPUPYIOIINX 3aBUCHMOCTD TIEPHUO/Ia
Kosie0aHU TTPYKMHHOTO MAasiTHUKA OT MacChl
rpy3a U KECTKOCTU TPYKUHBI.

[IpuMeHeHne MaTeMaTHYeCKOTO M TPYKUHHOTO
MasTHUKOB B Ka4eCTBE MOJEJECH MJIs OIMMCAHUS
KoJIe0aHU B OKPYXKAIOIIEM MUDE.

Pemenue 3aa4, CBI3aHHBIX C BBIYUCICHUEM

WM OI[EHKOM 4acTOThI (1eprojia) KojieOaHuit
H3zmepenue yckopeHnust c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHndeckue BOJIHEL.
CBolicTBa MEXaHMYECKUX
BOJH. [IpononeHbIe 1
TorepeyHbIe BOJIHBI. J[TuHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHHUs.
MexaHn4ecKue BOJHBI

B TBEPIIOM TEIIE,
CEHCMMYECKHUE BOJIHBIL.
3ByK. ' poMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue

3ByKa. MIH(ppa3Byk u
yIABTPa3BYK

OOHapyXeHHe U aHaJIN3 BOJIHOBBIX SBJIICHUN
B OKPYKAIOIIEM MUDE.

Habmonenne pacnpocTpaneHus Npo10JIbHbBIX
U TIOTIEPEYHBIX BOJH (Ha MOJENN) U
oOHapyXeHNE aHAJIOTHYHBIX BHJIOB BOJIH

B mpupojie (3BYK, BOJHBI Ha BOJIE).
Brruucnenne qimHBI BOJHBI M CKOPOCTH
pacipoCTpaHEHUsI 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIILHOE ONIPE/ICTICHUE TPAHMII
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHUI.
Hab6nronenre 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIE, C UCIIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6monenue n o0bsCHEHNE SABIICHUS

- AKYCTUYICCKOI'0 PC30HAHCA.
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AHaJIU3 OPUTUHATILHOTO TEKCTA, MOCBSIIIEHHOTO
UCTIOJIb30BaHMIO 3BYKa (MJIH YIBTPA3BYKa)

B TEXHUKE (3XO0JIOKAIUs, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHUE 33 1aHUI

0 TeKCTY (CMBICIIOBOE UTCHHE)

Htoro no pazneny

15

Pa3nen 3. Dy1eKTpoMarHuTHoOE 10Jie U AJICKTPOMATrHUTHBIC BOJITHBI

3.1 | QHGKTPOMaI‘HI/ITHOG 3] SJIGKTpOMaFHI/ITHOC IoJe. | HOCTpOCHHC paCCY}KI[CHI/If/'I, 060CHOBBIBaIOHII/IX
fioJie 1 DJIeKTPOMArHUTHBIE BOJHBI. | B3AHMOCBSI3b YIEKTPHUCCKOTO H MATHHTHOTO
AJIEKTPOMArHUTHBIC CBoiicTBa HOJIEiL.

BOJIHbI SIIEKTPOMArHUTHBIX BOJIH. DKCIIEpUMEHTAIBHOE U3YYEHHE CBOMCTB
[IIkasa 37IeKTPOMAarHUTHBIX | JIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE
BoJIH. Mcions30Banue C TOMOIIBEO MOOMITBHOTO TeNeOHA).
SIIEKTPOMArHUTHBIX BOJIH AHanmm3 peHTTeHOBCKUX CHUMKOB
JIJISI COTOBOM CBS3H. YEJIOBCYCCKOro0 OpraHu3ma.
DIeKTPOMAarHUTHAs MpHposa | AHAIM3 TEKCTOB, ONUCHIBAIOIIMX MPOSIBICHHS
cBeTa. CKOpOCTB cBeTa. 3JICKTPOMAarHMTHOI'O U3JIY4YCHUS B IIPUPOIC.
BoOJHOBBIE CBOIICTRBA cBeTa | JKUBBIC OPTaHU3MbI, H3TYICHUSI HEOCCHBIX TEI
(cMbICITIOBOE UTEHHE).
PacrioznaBanue u aHaN3 pa3IuIHBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yyeHne BOIHOBBIX CBOMCTB CBETA.
Petienue 3a1a4 ¢ ucnosb30BaHuEM HOpMyI
JUTSI CKOPOCTH JICKTPOMArHUTHBIX BOJIH, JJTHHBI
BOJIHBI M YaCTOTHI CBETa
Htoro 1o paszgeny 6 _
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Pa3znena 4. CBeToBbI€E ABJICHUSA

4.1 | 3aKoHBI
pacmpoCTpaHCHUS
CBETa

JlydeBast MOJI€IIb CBETA.
Hcrounuku cBera.
[IpssmonmHErHOE
pacnpoCTpaHEHHE CBETA.
3atMmenusi ConHia u JIyHBL.
Otpaxenue cBera. [Imockoe
3epKajo. 3aKOH OTPAKEHUS
CBeTA.

[Ipenomiienne cBeTa. 3aKOH
npenomiieHus ceta. [lomnoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnons3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONTUYECKUX
CBETOBOJAX

Habmronenre onbITOB, 1EMOHCTPUPYIOIIUX
SIBJICHUE TIPSIMOJIMHEMHOTO paclpOCTpaHEHUS
cBeTa (BOBHUKHOBEHHUE TEHU U MOJIYTCHH),

1 UX UHTEPIPETAINS C UCTIOJIb30BAHUEM
MOHATHS CBETOBOTO JTy4a.

OOBsiCHEHUE ¥ MOJICTTUPOBAHUE COTHEUHOTO U
JYHHOT'O 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKCHUS
CBETOBOTO JIy4a OT yrja najcHusl.

N3ydenune cBONCTB H300paKeHUsI B TIJIOCKOM
3epKajie.

HaGmroneHune u o0bSICHEHNE OIBITOB

T10 TIOJTYYCHHIO N300pakeHU B BOTHYTOM U
BBINYKJIOM 3epkaiax. Ha0monenue u
O00BSICHEHHE OITBITOB TTO TIPEIIOMJICHHUIO CBETA
Ha T'PaHMIIE PA3IMYHBIX CPEJl, B TOM YHUCIIC
OTIBITOB C TTOJTHBIM BHYTPEHHHUM OTPAKECHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia
MPEJIOMJICHHUS OT yIJla MaJIeHUs] CBETOBOIO Jy4ya
Ha TPAHUIIE «BO3TYX—CTEKIION.
PacrioznaBaHue sIBICHUN OTpaXEHUS U
MIPEIOMJICHHSI CBETA B TIOBCETHEBHOM JKU3HHU.
Amnanus 1 00bSICHEHUE SIBJICHUS OITUYECKOIO
MHpaxa.

Penrenne 3aga4 ¢ ncnonp30BaHUEM 3aKOHOB

v OTPpaXCHUA U IIPCIIOMIICHHA CBCTA
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4.2 | JIuH3BI ¥ ONITUYECKUE 6 Jlunza. Xop nydeit B nuHze. | [lomydyeHue n3o0paxkeHuil ¢ TOMOIIbIO
npudopsI OnTuyeckas cucrema coOuparoleil 1 paccenBarolei JINH3.
doroanmapara, Mukpockona | Onpenenenue GOKyCHOTO pacCTOSHUS U
U Teneckona. ['ma3 kak ONTUYECKON CHJIbI COOMPAIOIIEH JTUH3HI.
ONTUYECKAs] CUCTEMA. AHanmmu3 ycTporCcTBa Y TIPUHITUIIA TCHCTBUS
brmuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh ¢doTroanmapara, MUKPOCKONA, TEIECKOIA.
N3yuenue Mosienu ria3a Kak ONnTUYECKON
CUCTEMBbI. AHAJIU3 SIBJICHUHN OJIM30PYKOCTU
U JaJIbHO30PKOCTH, TIPUHIIMIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Pasnoxxenue Gesnoro cBera Habmonenue paznoxenus: 6e10ro cBeTa
CBETA B CIIEKTP B criekTp. OnbiThl HhtoTOHA. | B CHIEKTD.
CrnoxeHne CreKTpanbHbIX Habmonenne n o0bsCHEHHE ONBITOB
11BeTOB. Jucmepcus ceeta 10 MOJTY4EHHIO OEJIOT0 CBETAa MPH CIOKCHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue n 00BICHEHNE OTBITOB
10 BOCIIPUSATHIO 1[BETA IPEIMETOB TIPU UX
HAOJIIOICHUH Yepe3 IIBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro nio pazneny 15 _
Pa3gea 5. KBaHToBbBIE IBJIEHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u OO6cyxaenue 1enu onbiToB Pesepdopaa

IIOTJIOIICHUEC CBCTA
aTOMOM

IJIaHEeTapHas MOJAEINb aTOMA.
Mogens aroma bopa.

| MctiyckaHue U IOTJIONIEHUE

10 UCCIICAOBAHUIKO aTOMOB, BBIIBUXKCHHC
T'AIIOTE3 O BOSMOJKHBIX PE3YJIbTaTaX OIIBITOB

B 3aBUCUMOCTH OT IMPCAIOJIaracMoro CTpoCHU:A
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cBeTa aToMOM. KBaHTBL.
JInnenyarteie CieKTphI

aToMOB, (OPMYIHPOBAHNE BHIBOJIOB

U3 pe3yJabTaTOB OMBITOB.

OO0cyx1eHre MPOTUBOPEYHIA IUTAHETAPHON
MOJIEJIA aTOMa M OCHOBAaHUM JJISl TUTIOTE3bI
bopa o craroHapHbIX OpOUTaX ANEKTPOHOB.
HaG:mroieHue CIutonIHbIX U JIMHEHYaThIX
CIIEKTPOB U3Ty4EHHs Pa3INYHbIX BEIIECTB.
OOBbscHEHNE IMHENYAThIX CIEKTPOB U3Iy4EHUS

5.2

Crpoenune aToMHOTO
anpa

PannoaktuBHOCTB. Anb(a-,
0era- 1 raMMa-u3ITy4yeHUsI.
Crpoenue aToMHOrO sApa.
Hyxnonnas Mozenb
aToOMHOrO siapa. M30ToMbI.
PagnoaxkTuBHEIE
npeBpaienus. [lepuon
noytypacrnaza aTOMHBIX SIIEP

OO0cyxk1eHre BO3MOXKHBIX THIIOTE3 O MOJIETISX
CTpOCHUS siApA.

Onpenenenne coctasa siAep MO 3aJaHHBIM
MAaCCOBBIM U 3apsi/IOBBIM YUCIIAM U

IO TIOJIOKEHUIO B IIEPUOAUYECKON CUCTEME
2JIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa SIAPA U €r0
MOJIOKEHUS B IEPUOANYECKON CUCTEME

IIPH O-paIMOAKTUBHOCTH.

HccnenoBanue TPEKOB (-4aCTHIL 110 TOTOBBIM
dboTorpadusim.

OOGHapyXeHHE 1 H3MEpPEHNE PaTHAIMOHHOTO
(dhoHa C TOMOIIBIO JO3UMETPA, OLICHKA €ro
MHTCHCUBHOCTH.

AnHann3 OMOJOTHYSCKUX W3MCHCHUI,
MPOUCXOAAIIUX MO ACHCTBUEM
PaIMOaKTUBHBIX U3JTYYCHUI.
Hcnonp30Banne paiMOAKTUBHBIX U3JIy4CHUN
B MEIUIIMHE
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5.3 | SnepHble peakuu 7 SAnepHsle peakunn. 3akoHbl | Pemienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPaHEHHsI MAaCCOBBIX U 3apsAIOBBIX YHCEI
MacCOBOTO YHCENI. DHEPrUs | HAa ONPEIAECICHUE PE3YJIbTATOB SAEPHBIX
CBSI3M aTOMHBIX sifiep. CBsi3b | pEaKUU; aHAIU3 BO3MOXKHOCTU UJIH
MAaCChI M SJHEPTUM. Peakinn | HEBO3MOYKHOCTU SIAEPHOM PEAKIIUU.
CUHTE3a U JIEJICHUS sIEp. OneHka SHEpPTUM CBS3M SAEP C UCIIOIb30BAHUEM
Hcrounnku sueprun Comuna | popmysibl DHHIITEHHA.
v 3BE3M. SnepHas OO6cyx1eHne NMepPCIEeKTUB UCIIOJIb30BaHUS
sHepreTuka. JlencrBus YIPABISIEMOT'O TEPMOSIIEPHOTO CUHTE3A.
panTMoaKTUBHBIX M3mydeHu | OOCyXIeHHE IPEUMYIIECTB U HKOJIOTUYECKUX
Ha YKVBBIC OPraHNU3MBI npo0JieM, CBA3aHHBIX C SIIEPHON SHEPTeTUKOM
Hroro no pazueny 17

IHoBTOpPHTEILHO-00001IAK NI MOAYJIb

' [loBTOpeHue u
0000111eH e
COJIEp’KaHUs Kypca
dbusuku 3a /-9 Kiacchl

9

Cucremaruzanusa u

000011IeHrE TPEIMETHOTO
COZICpKAHMSI U OTIBITA
JeSTENLHOCTH,
NPUOOPETEHHOTO

IIPU M3Y4EHUH BCETO Kypca
(bU3UKN OCHOBHOT'O 00IIIETO
oOpa3oBaHMS.

IToaroroBka K OCHOBHOMY
roCyIapCTBEHHOMY
sK3aMeHy 1o (pu3uke

JUIs1 OOy4aroOIIUXCs,
BbIOpABIINX 3TOT y4EOHBIN

| TIpeaAMET

Brimonnenue yaeOHBIX 3aaHUM, TPEOYIOMINUX
JIEMOHCTpAITUU KOMIIETEHTHOCTEH,
XapaKTePU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IPUMCHCHHS TTOTYYCHHBIX 3HAHUH

JUTSL HAY9HOTO OOBSICHEHUS (PU3NYECKUX
SIBJIEHUW B OKPYKAIOLIEN IPUPO/IE,

B TTIOBCCTHCBHOMW YKU3HH U BBISBIICHUS
(U3HYECKIX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHHS OCBOCHHBIX
AKCTIEPUMEHTAIBHBIX YMEHUHN

JUTSL ICCIICIOBAaHUS (PU3NUYECKUX SBJICHHM,
‘B TOM YHCJIC JUIS POBEPKH TUIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacuérHbIx 3a1a4, B TOM YUCIIE
IPENoIaralouX UCIOIb30BaHUE (PU3UUECKUX
MOJIENIEN U OCHOBAHHBIX Ha COACPKAHUU
Pa3IMYHBIX Pa3JeNioB Kypca PU3UKU.
BrlnonHeHue v 3amuTa rpyninoBbIX Wiu

WH/IMBU1yaJIbHBIX IPOEKTOB, CBSI3aHHBIX
C coJepKaHueM Kypca (pU3nKu

Htoro no pazneny 9
OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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