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Pabouas mporpamma mo yudebHomy mnpenmery «Pusuka» (0a30BBI ypOBEHb) (IIpeIMeTHast
obmacte «EcTecTBeHHO-HayuyHBIE TNPEIAMETH») (llajiee COOTBETCTBEHHO — IporpamMma mo (Qusmke,
¢u3uKa) BKIIOYAET MOSCHUTEIBHYIO 3alHCKYy, COAEp)KaHUE OOydeHUs, IJIaHUPYEMbIE Ppe3yJIbTaThl
OCBOCHHMS MTPOTPaMMBI 110 (PU3HUKE, TEMATUYECKOE TNIAHUPOBAHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
HOJIOXKEHUH U TpeOOBaHUHM K pe3yJsibTaTaM OCBOEHUS Ha 6a30BOM YPOBHE OCHOBHOW 00pa3zoBaTeIbHOMN
nporpammel, npencraBieHHbIX B PI'OC 00O, a taxkec yuérom pabodeit mporpaMmbl BOCTIMTAHUS
u Konuenuuu npenogaBanusydeoHoro npeamera «dusukay.

®dusnka sABISETCA CHCTEMOOOPA3yIOLUM Ui €CTECTBEHHO-HAayUYHBIX YUYEOHBIX IpPEIMETOB,
IOCKOJIbKY (PM3MYECKHE 3aKOHBI JI€KaT B OCHOBE HPOLIECCOB M SIBJICHHM, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHomMued H (U3MUECKOM reorpadueil, BHOCUT BKJAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, NIPeA0oCTaBiIsieT Hanbosee sicHble 00pa3Libl MPUMEHEHUSI HAyYHOrO0 METO0/1a MTO3HAHUS,
TO €CTh CII0C00A MOJIYYEHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa U3 IIaBHBIX 3a/1a4 (PU3UIECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero oopa3oBaHUsi COCTOHUT
B (hOPMHUPOBAHUY €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH ¥ HHTEPECAK HAYKe Yy 00yUYaIOIIMXCSl.

Wzydenne ¢usukn ©Ha 0a30BOM YpOBHE TMpEAIONiaraeT  OBJAACHUE  CIETYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEePU3yIOIUMH €CTECTBEHHO-HAYYHYI0 I'PAMOTHOCTbD:

HAY4YHO OOBSACHSATD SBJICHHUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYyYHOI'O MCCIIEJOBAHUS; MHTEPIIPETUPOBATh JaHHbIE M

HCII0JIb30BaTh HAy4yHBIE [10KA3aTelbCTBA
JUISI IOJTyY€HUS BBIBOJOBY.

[enu nzyueHust pU3MKM Ha YpPOBHE OCHOBHOT'O 00111ero o0pazoBaHus onpesaesieHsl B Konuenmu
npenogaBaHusi ydyeOHoro mpeamera «®Puszmka» B 00pa3oBaTeNbHBIX oOpranusanusx Poccuiickoii
denepanuy, pealu3yOUIMX OCHOBHbIE 00IIe00pa3oBaTelbHbIE HPOTrPaMMBbl,  YTBEPKIAEHHOM
pemenneM Komnernn MunucrepcetBa npocserienust Poccuiickoit @enepanuu (mpotokoia ot 3 aexalpst
2019 r.Ne [TK-4BH).

Henu nzyyenust pusmku:

npuoOpeTeHne MHTepeca M CTPEeMJICHHs OOy4aromMXCsl K HAaydHOMY H3YUYEHMIO TPHPOJIBL,
Pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJICTABICHUIH O HAyYHOM METOE MO3HaHHUs U (HOPMUPOBAHME UCCIIEAOBATENBCKOTO
OTHOUIECHHUSI K OKPY>KaIOIIUM SIBIICHUSM;

(hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHUsI OCHOB CTPOCHUSI MaTEpUU
U (yH/IaMEHTAIbHbBIX 3aKOHOB (PU3UKH;

(dbopMUpOBaHHE TPEACTABICHUNA O poiM (U3UKU ISl Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJOTUH;

pa3BUTHE NpPEICTAaBICHUNH O BO3MOXHBIX cepax Oyayiiel npodeccuoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (M3UKOH, MOATOTOBKA K JajbHEieMy 00y4eHHIO B 3TOM HalpaBlIeHUH.

JlocTH)KeHHe TUX LieNel mporpaMMbl 1Mo (U3KMKe HAa YPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHUS
o0ecreynBaeTcsl pelIeHneM CIeAYIONINX 3a/1a4:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOSHHM BEIECTBA, O MEXAaHWYECKHUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npuoOpeTeHne  yMEHHUH ONKUCHIBATH u OOBSICHATH buzngeckue SIBJICHUS C
MCIIOJIb30BaHNEM MOJTyUYE€HHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUs MPOCTEHIIMX PACUETHBIX 33Ja4 C HCIOIb30BaHHEM (U3NUYECKUX
MOJIeJIEN, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337a4;

pa3BuUTHE YMEHMH HAOMIOAATh MPHUPOJHBIC SBJICHUS W BBINOJHATH OIBITHL, JaOOpaTOpHbIE



paboThI U HKCTIEPUMEHTANIbHBIE NCCIICAOBAHMS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOCHHE TPUEMOB pabOTHI ¢ HHPOPMAIIUEH PU3UUECKOTO COJIEPIKAHHMSI, BKIIOYask HHPOPMAITUIO
0 COBPEMEHHBIX JIOCTIKCHHSIX (PU3UKHU, aHAINU3 U KPUTUYECKOE OllCHUBaHUE HH(DOPMAIUH;

3HaKOMCTBO cO chepaMu TPOPECCHOHATBHON JCSATEIBHOCTH, CBS3aHHBIMH C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha IOCTHIKECHUAX (PU3MUECKON HAYKH.

Ha wusydyenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHHS
orBoautcsi 238 wuacoB: B 7 kimacce — 68 wuacoB (2 waca B Henento),B 8 kimacce — 68 yacos (2
yaca B Henemo), B 9 kiacce — 68 waca (2 waca B Henmemo).DOP yka3piBaloTCS B IOYPOYHOM
IUTAHUPOBAHHUHU TIPENIOIaBATEIIS.

[Ipemyaraemenii B mporpamme mo (usuke nepedeHb JabOpaTOPHBIX PadOT M OIMBITOB HOCHUT
PEKOMEH/IaTEIIbHBIA XapaKTep, YYUTEINb JIEJIaeT BEIOOp MPOBEACHUs 1a00paTOPHBIX pabOT M OIBITOB C
y4€TOM HHIMBHUIYaJIbHBIX OCOOCHHOCTEH OOYYaroIUXCs, CHUCKA JKCIEPUMEHTAIBHBIX 3allaHHi,
IpeJiaraéMbIX B paMKaXOCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 10 (pu3mke.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUHU OKPY/KAIOLIEro MUpa

®usuka — Hayka o mnpupone. fBieHus npuponsl. Puznueckue SBICHHUA: MEXaHUYECKUE,
TEILJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeanunHbl. M3mepenne pusndecknux BenuunH. Pu3ndeckue npudopsl.
[TorpemHocTs U3MepeHu MexiyHapoiHas CUCTEMa CAVHUL.

Kak ¢usmuka u apyrue ectecTBeHHbIE HAyKH M3Y4aroT MpUpoay. EcTecTBeHHO-Hay4YHBIH METO[
NO3HAHUA: HaOJIO/EHUE, MMOCTAaHOBKA HAy4YHOI'O BOIPOCA, BBIIBMKEHHUE TUIOTE3, HKCIEPUMEHT I10
IPOBEpKE TUIOTE3, OOBsCHEHHE HaOmogaeMoro siBieHus. OmnucaHue QU3NYECKUX SBICHUH C
IIOMOILBIO MOJIEIICH.

Jlemoncmpayuu
MexaHu4ecKue, TETUIOBbIE, dJICKTPUICCKHUE, MArHUTHBIC, CBETOBBIC SBJIICHHS.
duzuueckue NprudOpPHI ¥ MPOLEAypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U HU(POBBIMIPUOOPOM.

Jlabopamopmvie pabomovl u onvimol

OrnpezenieHne 1eHbl IeJICHUs IKaJIbl U3MEPUTEIILHOTO Tprodopa.

H3mepenne paccTosTHUM.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenre pasmMepoB MaJlbIX Tell.

N3mepenne TemnepaTtypbl IpU OMOILH KUJKOCTHOTO TEPMOMETPA U JATUUKATEMIIEPATYPBI.

[IpoBenenue uccinenoBaHusl MO MPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA MIAPHUKA,ITYIIIEHHOTO
TOPU30HTAIILHO, TeM OOJIbIIe, YeM OOJIbIIIe BHICOTA ITYCKA.

Pa3nen 2. [lepBoHavajibHbIE CBeJIEHNS 0 CTPOEHUH BelIeCTBA

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMNbBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBr>keHue yacTtull BeuiectBa. CBsi3b CKOPOCTH JIBHXKEHHS YACTHUIL C TeMIlepaTtypoid. bpoyHoBckoe
neuxenne, nud¢ysus. BzanMmoaeiicTBre 4acTull BellecTBa: NPUTHKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, JKUIKOCTEH U TBEPIBIX (KPUCTATLITUIECKHX)
Ten. B3auMocBsI3b MeEXIy CBOWCTBAMH BEIIECTB B pAa3HBIX arperaTHbIX COCTOSHUAX M HX
ATOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM BOJIBI.

Jlemoncmpayuu
HabmtoneHne 6poyHOBCKOTO IBH)KEHUSI.
Habmonenue nudysum.
HabGmronenne  siBiIeHWH,  OOBSICHSIOIIUXCS MIPUTSHKCHAEM WIA  OTTAJIKHBAaHHEM

YaCTHI] BEIIECTBA.

Jlabopamopmwvie pabomul u onvimol
OrneHka nuaMeTpa aToMa METO0M PAIOB (C uctonb3oBanueM (hoTtorpaduii). OnbITH M0
HaOIIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.
OnBITHI 110 OOHAPYKEHUIO AEHCTBHSI CUIT MOJIEKYISIPHOTO IPUTSIKEHUSI.

Pa3nen 3. /IBU:KeHHMe M B3aUMO/IeiicTBHE TeJl
Mexannueckoe nBrxkeHue. PaBHoMepHOE 1 HepaBHOMEpHOE ABMkeHHE. CkopocTh. CpenHsis
CKOPOCTb IIPH HEPABHOMEPHOM JIBHKEHUU. Pacuér myTu 1 BpeMEHU JIBH>KCHHUSL.
SIBnenve uHepuuu. 3aKOH MHepIMH. B3anmojeiicTBue Ten Kak MpUYMHA U3MEHEHHS CKOPOCTH
IBUKEHUS Teln. Macca kak Mepa uMHepTHOCTH Tena. IlmoTHOocTh BemecTBa. CBsA3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEILECTBA.
Cuna kak xapakTepucTuka B3aumonencTBus Tena. Cuiia ynpyroctd M 3akoH ['yka. M3mepenue
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CWJIBI C MOMOIIBI0 JUHAMOMETpA. fIBJIEHHE TATOTEHUS U cuia TskecTH. Cuila TSKECTH Ha JPYrux
wianerax. Bec tenma. Heecomoctb. CriokeHHe CHJl, HanpaBiICHHBIX [0 OJHOW IPSAMOM.
PaBnogeiictByromas cuwi. Cuna tpeHus. TpeHue ckoyibKeHUsl U TpeHUe Mokos. TpeHue B npupoje u
TEXHUKE.

Jlemoncmpayuu
Habmoienne mexanndyeckoro IBUKeHUS Tena. M3mepenue
CKOPOCTH MPsIMOJIMHEIHOTO IBYKeHus. Habmonenue
SIBJICHUS] UHEPLIUH.
Habnronenne naMeHeHHst CKOPOCTH ITpH B3auMo/ieiicTBuu tei.CpaBHEeHHE
Macc 0 B3aUMOJEHCTBHUIO TEll.
CrnosxeHue cu, HallpaBJIEHHBIX 110 OJJHOW MPSAMOIA.

Jlabopamopmvie pabomul u onvimol

OnpeneneHne CKOPOCTH PABHOMEPHOTO JABWKCHHS (IIApUKa B KUIKOCTH, MOJICITH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

OmnpeneneHne cpeiHel CKOPOCTH CKOJIbXKECHHUS OpycKa WIIH IIapuKa 10 HAaKIIOHHONTUIOCKOCTH.

Omnpenernenne MIOTHOCTH TBEPIOTO TeTIA.

OmnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHMOCTh PACTSHKCHHS (IePOpPMAIIUU) MPYKHUHBIOT
NPUIIOKCHHOU CHUIIBI.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHSI CKOJIBXKCHHS OT BEca TeJlau XapaKkTepa
COIPHKACAIOIINXCS TIOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, sKMIAKOCTEH M ra3oB

HaBnenue. CrniocoObl yMEHbIIGHUSI U YBEIHYeHHUs nAaBleHUs. JlaBieHue raza. 3aBUCHMOCTH
nMaBjieHus raza oT o0wéma, TemmepaTyphsl. [lepenaua maBneHusi TBEPABIMU TENAMHU, KUAKOCTIMH H
razamu. 3akoH [lackans. [ITHeBMaTHyeckue MamIuHbl. 3aBUCUMOCTD JABJICHUS KUIKOCTH OT TIyOHHBI.
['unpocratudeckuii mapanokc. Coobaromuecs: cocyabl. [ napaBnuyeckiue MexaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpUYMHBI CYIIECTBOBaHMS BO3AYIIHOMN
o6onoukn 3emnu. Omnweir Toppuuemnmu. W3mepenue aTMocpepHOro MaBICHHS. 3aBHUCHMOCTD
atMoc(epHOro MaBieHHs] OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl st u3mMepeHus: arMochepHOTo
JIaBJICHUSI.

HeﬁCTBHe KUIKOCTHU U Tra3a Ha HOFPY)KéHHOG B HHUX TCJIO. BBITaJ'IKI/IBaIOH_[aH(apXI/IMCI[OBa) cuiia.

3akon Apxumena. [1naBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTbD JIABJICHMS Fa3a OT TEMIIEPATyphI.

[lepenaua naBneHus: KUIAKOCTHIO U Fa30M.

Coobmarommecs COCy/Ibl.

I'mppaBnuueckuit npecc.

[IposiBneHue nericTBust aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTD BBITAIKUBAIOIIEH CHUJIBI OT 00bEMA MOTPYKEHHON YACTH TeJla UTLNTIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue  mimaBaHMs  TeN: IJIJaBaHWE WKW TIOTPY)KECHHE TelI B 3aBUCHMOCTHOT
COOTHOIIIEHUS TUIOTHOCTEH Tesa U )KUIKOCTHU.

Jlabopamophwvie pabomol u onvimol
HccnenoBanme 3aBUCUMOCTH Beca Tela B BoJ€ OT 00bE€Ma MOrpyXEHHOH B )KHUJIKOCTh
4acTHU Tena.
OnpeneneHre BBITAIKUBAIOLIEH CHJIBL, ACHCTBYIOLIEH HA TEJO, IMOTIPYKEHHOEB KUIKOCTD.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIONIEH CHJIbI, JCHCTBYIOIIEH HA TEJIO B AKUIKOCTH,
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OT Maccsl Teja.
OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOUIEH CHIIbI, AEWCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPY>KEHHOH B KUAKOCTh YaCTH TeJa U OT IUIOTHOCTHKUIKOCTH.
KoncTpynpoBanne apeomerpa WIM  KOHCTPYHPOBAHHME JIOAKM U OIpeaeneHue e
Ipy3010bEMHOCTH.

Pa3jnen 5. PaGoTra u MOITHOCTH. JHEPTHUs

Mexanunueckas pabora. MOIHOCTb.

[IpocTble MexaHM3MBbI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTb. IIpaBmio paBHOBecHs peluara.
[IpumeHenne mpaBuiaa paBHOBECHS pbluara kK 010Ky. «3omoTtoe npaBmioy» Mexanuku. KITJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbl B OBITY U TEXHUKE.

Mexannueckas 3Heprusa. Kunernueckast u noreHuuanbHas sHeprus. [IpeBpaienue oqHoro suja
MEXaHWYECKOW SHEPIUU B IPYTrOi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

Jlemoncmpayuu
[TpuMepsI TPOCTHIX MEXaHHU3MOB.

Jlabopamopuvie pabomul u onvimol

OnpenencHue pabOThl  CHJIBI  TPEHUS  TPU  PaBHOMEPHOM JBIDKCHUM  Teja
10 TOPU30HTAJILHON TTOBEPXHOCTH.

HccnenoBanue ycaoBuid paBHOBECHS phlyara.

N3mepenne K11/ HaKIOHHOM TNIOCKOCTH.

W3ydenue 3akoHa COXpaHCHHSI MEXaHUYECKOM YHEPTUH.

8 KJIACC

Pa3znen 6. TemioBble siBJIEHUS

OCHOBHBIE TIOJOKEHUSI MOJEKYJSIPHO-KMHETHUYECKOM TEOpUHM CTPOEHMs BellecTBa. Macca u
pasmMepel  aTroMOB M MoJieKyd.  OmbIThl,  TMOATBEP)KIJAIONIME  OCHOBHBIE  TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, >KHAKOTO W Ta3000pa3HOrO COCTOSIHMUM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObsSCHEHHE CBOWCTB Ta30B, KUIKOCTEH M TBEPIABIX TEN HA OCHOBE MOJOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOU Teopun. CMaunBaHUEN KaMWIIISIpHBIC siBJICHUs. TerioBoe pacuimpeHue u
cKartue.

Temneparypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABWKEHUS YacTull. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEW SHEPruu: TEeIulonepeaada u coBepiieHue paboTsl. Busl
TeIIOTNepeIauu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KomuuectBOo TeminoThl. YIelnbHas TEIIOEMKOCTh BeIeCTBA. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OanaHca. [lmaBneHme u OTBepAEBaHHME KPHUCTATUIMUECKUX
BEIIECTB. Y AeNbHas Teryora TuiaBieHus. [lapooOpazoBanne n xoHaeHcanus. Mcnapenne. Kunenue.
VaenbHas Termiora mapooOpa3oBaHUS. 3aBHUCUMOCTh TEeMIEpaTyphl KHUIEHHS OT aTMOC(EepHOTo
JTaBJICHUSL.

BrnaxHnocTs Bo3myxa.

DHeprus TOIUIMBa. Y IebHas TEII0Ta CrOpaHusl.

[Tpunnumner padoTs! TernoBsix apurareneir KIIJ[ termoBoro neurarens. TermoBbie ABUTATENN U
3alIUTa OKPY>KaroIlIel Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAICHUS YHEPTUU B TETUIOBBIX MTPOIIECCaXx.

Jlemoncmpayuu
Habmonenne 6poyHOBCKOTO IBHKEHUS.
Ha6monenue nuddysun.



HaGmoienue siBieHn CMauyuBaHus M KaMWUTSIPHBIX siBieHuid. Habmonenue
TEIUIOBOTO PACIIMPEHUS TEII.

WN3menenne  nmaBneHuss  raza I[pud  HU3MEHEHUU o0béMa W HarpeBaHUH WIn
OXJIAKICHUH.

IIpaBuia usmepeHus remneparypsl. Bubl

TEIJIONEePEeIayu.

OxJaxkieHue Mpu COBEPILIEHUU pabOTHI.
HarpeBanue npu coBepiieHnr paboTsl BHEITHUME cuiamu.CpaBHEHHE
TEII0EMKOCTEH pa3TUUHbIX BEIIECTB.
Habmonenue kuneHus.
HaGioienne mocTossHCTBa TeMITepaTyphl IPU TUTABIICHUH.
Mopenu TenJI0BBIX ABUTATEIIEN.
Jlabopamopusie pabomul u onvimel
OnBITHI 10 OOHAPYKCHHUIO TEHCTBUS CHJI MOJICKYJISIPHOTO TPUTSHKEHUS. OTIBITHI IO
BBIPANTUBAHUIO KPUCTAJUIOB TIOBAPESHHOW COJIU HITK caxapa.
OnbITHI IO HAOJIIOJICHUIO TETUIOBOTO PACIIUPECHHS T'a30B, KUIAKOCTEH U TBEPIBIX

TEIL.
Ornpenenenue gaBiaeHUs BO3yXa B OAJIJIOHE HITIPHIIA.

OnbITHI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh JAaBJICHUS BO3AyXa OT ero oonéma u
HarpeBaHMs WU OXJIAXKICHUS.

IIpoBepka  rumore3sl  JIMHEHHOMU 3aBUCUMOCTH JUIMHBL ~ CTOJIOMKA  KUIAKOCTHB
TEPMOMETPHUYECKOM TPyOKE OT TeMITepaTyphl.

HaGiroienne n3MeHeHus1 BHyTPEHHEH SHEPTHH Tejla B Pe3yJIbTaTe TEIIONepeIadyiuil paOoThI
BHEIIHUX CHII.

HccnenoBanue sBICHUS TEJIOOOMEHA TMPHU CMEIIMBAHUU XOJOIHOW U TOPSYECHBOIBI.

OrnpezneneHre KONMMYECTBA TEIJIOTHI, IIOJIyYEHHOI'0 BOJOU Opu  TEMI000MeHec
HarpeTbiM METALINYECKUM LIUIUHIPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BenlecTBa.MccnenoBanue

Ipolrecca UCIIApEHNs.

Ornpeznenenrne OTHOCUTEIBHOM BIIaXKHOCTH Bo3ayxa.OnpeneneHue

YAEIBHOM TEIJIOTHI IIJIABJICHUS JIbJA.

Pa3nen 7. JnekTpuyecKue U MATHUTHBIE SIBJIEHUSA

Onektpuszanus Teda. JBa poja snekTpuyecKux 3apsaoB. B3aumopeilcTBuEe 3apsKEHHBIX Tedl.
3akon Kynona (3aBUCMMOCTH CHJIBI B3aMMOJICHCTBUSI 3apsDKCHHBIX TEJT OT BEJIMUMHBI 3aps0B U
pacCTOsTHUS MEXy TeJIaMu).

Onektpuueckoe rmoje. Hanmpsok€HHOCTH anekTpudeckoro mosis. [IpuHIMN cyneprno3uiun
AIIEKTPUYECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIEMEHTApHBIM 3JeKTpudeckuil 3apsia. CTpoeHue atoma.
[IpoBOIHUKY U AMDIEKTPUKHU. 3aKOH COXPAHEHHUSI SJEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUIN TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MICTOYHMKHU TOCTOSSHHOTO
TOoKa. JIeHCTBHS AIEKTPUYECKOTO TOKa (TETIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B
JKUJKOCTSX U Ta3ax.

Dnektpuueckas 1enb. Cuiia Toka. DnekTpuieckoe HanpsbkeHne. COnpoTUBIEHUE MPOBOJHUKA.
VYnenpHOe compoTUBIeHHE BemiecTBa. 3akoH Owma s ywyactka nenu. llocinegoBaTenbHOoe H
napauieIbHOE COSUHEHNE TTPOBOTHUKOB.

PabGora u MOMIHOCTH 3neKTpuyeckoro Toka. 3akoH [[xoyns—JIeHna. DnexTpuueckue e u
NOTPEOUTENH dIEKTPUUECKOM dHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossuHple MarHuThl. B3anmMomeilcTBHE TMOCTOSAHHBIX MAarHuTOB. MAarHUTHOE IIOJE.
MaruutHoe nosie 3eMJIM U €ro 3Ha4eHue I Ku3HU Ha 3emiie. OnbIT Dpcrena.



MarsnuTtHoe MOJ€ JJIEKTPUYECKOro TOKa. [IprMeHeHHe JJIEeKTPOMArHUTOB B TeXHUKe. JlencTBue
MarHUTHOT'O MOJISI Ha IPOBOJIHUK C TOKOM. DJIEKTPOJABUIaTeNb MIOCTOSHHOrO Toka.  Mcnonbp3oBanue
JNIEKTPOJBUraTeIe B TEXHHYECKMX YCTPOMCTBaX W Ha TPAHCIIOPTE.

Oneitel  ®apanes.  SIBneHue  sneKTpoMarHUTHOM — uHaykuuu.  IlpaBuno  Jlenuna.
OnexrporeHeparop. CrocoObl TMONyueHHMsS DICKTPUUECKOM SHEPruu. OJIEKTPOCTAHIMK  Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DnekTpu3aus Tell.
JIBa posia 3JeKTPUYECKUX 3aps10B U B3aUMO/ICHCTBUE 3apsKEHHBIX TeJl. Y CTPONCTBO U JieficTBHE
JIEKTPOCKOIIA.
DneKTpocTaTHueCcKast UHAYKIIMSL.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUDIIEKTPUKH.
MogenupoBaHie CUJIOBBIX JIUHUH 3JIEKTPUYECKOro 1ois.FlcTouHuKu
MIOCTOSIHHOT'O TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
DNEeKTpUYECKUI TOK B KUIKOCTH.
I"a3oBbIl pazps.
W3mepeHue cuiibl Toka aMIepMETPOM.
N3mepenue a1eKTpuyeckoro HanpsKeHust BoapTMeTpom.PeoctaT u
Maras3uH COIIPOTUBIICHUM.
B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
MonenrpoBaHue HEBO3MOKHOCTH pa3ziesIeHus MOICOB Maruuta.MoaenupoBanue
MarHMTHBIX [10JIEH OCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.
MarsautHoe 1osie Toka. JJIeKTPOMarHur.
JlelicTBrE MarHUTHOTO T10JIsL HA IPOBOJIHUK C TOKOM.
ONeKTpOABUTaTEIb IIOCTOSIHHOTO TOKA.
WccnenoBanue sBIeHUS 31eKTpoMariuTHOW nHAyKuun.OnbiTel dapanes.
3aBUCUMOCTD HANpaBiIeHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol
OnpIThI 110 HAOIOIEHUTO SNIEKTPU3AIIMU TeNl MHIYKIUEH U TIpu colpukocHoBeHuu.VccnenoBanue
JCHCTBHS SJICKTPUYECKOTO TIOJIS Ha MPOBOTHUKHU U TUAIeKTpuku. COOpKa v MpoBepKa paboThHI
ANEKTPUYECKON 1IeTTH TOCTOSIHHOTO TOKA.
W3mepenue u peryiupoBaHue CHITBI TOKA.
W3mepenue u peryanpoBaHue HAMIPSKSHUS.
HccnenoBanue 3aBHCUMOCTH CHUTBI TOKa, UIYIIETO qepe3 pesucrop,
OT COTPOTHBIICHUS PE3UCTOPA U HATIPSHKSHHSI Ha PE3UCTOPE.

OneIThI,  AEMOHCTPUPYIOIIHE 3aBUCHMOCTh ANEKTPUUYECKOTO COTIPOTUBIICHUS
MPOBOJHMKA OT €T0 JUTHHBI, MJIOMIA/IH MOTIEPEYHOr0 CEUEHHUS U MaTepHuaa.

[TpoBepka npaBwiia CIOXKEHUS HAMPSHKESHUH IMPU TOCISIOBATSIIBHOM COSTUHEHUHIBYX
pPE3UCTOPOB.

[IpoBepka mpaBuia Jyisi CUIIBI TOKA TIPU TTapauIeTbHOM COeTUHEHUH pe3ncTopoB.OnpeaeneHue

paboTHI AIMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

OmnpeneneHne MOITHOCTH AIIEKTPHYECKOTO TOKA, BBIIECISIEMON Ha PE3UCTOpE.

Uccnenosanue 3aBUCHUMOCTH CHWJIBI  TOKa, UIYLIETOo qyepes JaMIIOYKY,



OT HaIpPsHKEHUS HA HEW.

Onpenenenne KIT/1 narpeBarens.

HccnenoBanue MarHUTHOIO B3aUMO/IEHCTBUS TOCTOSSHHBIX MAarHUTOB.

N3y4yeHre MarHUTHOTO MOJIS TOCTOSHHBIX MAarHUTOB MPHU UX 00bETUHEHUH UpPa3AeICHUH.

HccnenoBanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

OneIThI,  JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHWJIBI  B3aUMOJACHUCTBHUS KaTYIIKUC
TOKOM M MarHUTa OT CUJIbI TOKA U HaIlPaBJICHUS TOKA B KaTYIIIKE.

N3yyenue aeiicTBUSI MArHUTHOT'O MOJISl HA IPOBOJIHUK C TOKOM.

KoncrpyupoBanue u nu3ydenue paboThl 3JEKTPOBUTATEIS.

Namepenne KII/] anexTpoaBUraTeIbHOM YCTAaHOBKH.

OnBITHI 10 UCCIIEAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHON UHIYKLUHU: UCCIIEJOBAaHUEU3MEHEHUM
3HAUEHUS U HallpaBJIEHUs UHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanudeckue iBJIeHUA

Mexannueckoe nBumxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTB
MEXaHUYECKOTrO  ABW)KEHHA. PaBHOMepHOe  mpsmonuHeiiHoe — 1BmkeHue. HepaBHOoMepHOe
IPSIMOJIMHENHOE ABMKeHNe. CpelHsAs 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUIKCHHH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe nBuxeHne. CBoOOIHOE MaJeHHe.

OnbiTel ["anunes.

PaBHOMepHOE jBIWXKEHHME 10 OKpYyXHOCTH. [lepuox m wactoTa oOparieHus.
JIuneiinas u yriioBast CKOpocTd. LleHTpocTpeMuTENnbHOE YCKOPEHHUE.

IIepBbiit 3akoH Hprotona. Bropoit 3akoH Herorona. Tpernit 3akoH HeroToHa.
[IpuHIUIT CyTIEpITO3ULIUY CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuia TPEHMs CKOJIBXEHMsI, CHUJIA TPEHMS I1OKOS,
JpyTHe BUJIbI TPEHHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEeHHE CBOOOIHOro majaeHus. JIBrkeHue
ria"eT Bokpyr CouHna. [lepBas kocmuueckast ckopocTb. HEBECOMOCTB U meperpy3KkH.

PaBHoBecue martepuanbHOM TOUkKH. AOCONMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEpAOro Tema ¢
3aKpEIIEHHON OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TshkecTwu.

Nmnynee Tena. V3meHenue wummynbca. Mmmynbe cuiibl. 3akoH COXpaHEHHsS] MMITYJIbCA.
PeakTuBHOE ABUKECHUE.

MexaHunueckas paboTa 1 MOIIHOCTh. PaboTa cui TskecTH, ynpyrocTH, TpeHus. CBs3b S3HEPTHU U
pabotel. [loTeHnuanbHas HSHeprusi Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3emin. [loTeHiumanbHas
JHEprus cxartod npyxkuHbel. Kunetnueckas sHeprus. Teopema 0 KMHETHUYECKOM HHEPrUM. 3aKOH
COXpaHEHUsI MEXaHUYECKOU DHEPIUH.

Jlemoncmpayuu

Habntoienne MexaHN4ecKoro JABMKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.

CpaBHeHHE MyTeN U TPAeKTOPUN JBUKEHUS OJTHOTO U TOTO YK€ TEJIa OTHOCUTENBHOPA3HBIX TEI
OTCYETA.

N3mepenne cKopoCcTH U yCKOPEHUS NPSIMOJIMHENHOTO IBM>KeHUs . MiccnenoBanne

IIPU3HAKOB PABHOYCKOPEHHOTI'O 1B KCHHUS.

HabmtoneHue qBuxeHus Tea o OKpy>KHOCTH.

Habmonenue MEXaHNYECKHUX ABJICHUM,  MPOUCXOIAIINX B CHCTEME  OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)XEHHUU OTHOCHTEIBHO KaOMHETa(pH3UKH.

3aBHCHMOCTh YCKOPEHHS TeJla OT MacChl TeJla U IeHCTBYIoLIel Ha Hero cuibl. Habmonenue

pPaBEHCTBA CUJI IIPU B3aUMOJIECHCTBUU TEIL.



N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

[lepenaua ummnynbca npy B3auMOACHCTBUU TE.

[IpeoOpa3oBanus FHEPTUH ITPU B3aUMOJICHCTBUH TEl.

CoxpaHeHHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJAECHCTBUH.

CoxpaHeHne uMIyJibca npu abCoIOTHO yIpyroM B3aumoericteuu. Habmonenue

PEaKTUBHOTO JIBUKEHUS.

CoxpaHeHue MEXaHUYECKOW YHEPTUU MPH CBOOOIHOM HaICHUH.

CoxpaHeHMe  MEXaHWYECKOU SHEpPrUM  NOpU JBWKEHHM  Tela I0J JIEUCTBHEM
MPY>KUHBI.

Jlabopamopusie pabomul u onvimel

KoHcTpynpoBanue Tpakrta JUisi pa3roHa U JAJIbHEHIIIEro paBHOMEPHOTO JBM)KCHUS IapHKa WA
TEJICHKKH.

OmnpeneneHne CpeTHEe CKOPOCTH CKOJIBKEHHST OpyCKa WM JBH)KCHUS IIAPUKAIO HAKIOHHOMN
TUIOCKOCTH.

OmnpeneneHne YCKOpEHUs Tejla PU PABHOYCKOPEHHOM JIBHDKEHHH 110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka THIIOTE3bI: €CIU MPU PABHOYCKOPEHHOM ABW)KCHHH 0€3 HadadbHOW CKOPOCTH IyTH
OTHOCSTCS KaK PsiJT HSUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKUBPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAaJbHOTOJ/IaBIICHHUS.

Omnpenenenne KodpPUIMESHTA TPSHUS CKOJIBKEHHS.

OnpeneneHne XECTKOCTH TPY>KUHBIL.

OnpenencHue paboOTBl  CHJIBI TPEHUS  TPU  PABHOMEPHOM JIBW)KCHUU  Tela
10 TOPU30HTAIBHON TTOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YNIPYTrOCTH MPH MOABEME Tpy3a C HCIOIb30BAaHUEM
HEMOJIBYKHOTO U MOJIBIKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUs! JHEPTUHU.

Paznen 9. Mexannyeckue Koj1e0aHUs M BOJTHBI

KonebarenbHoe papmwxkeHue. OCHOBHbIE XapaKTEPUCTUKM KoJeOaHW: Tmepuoj], YacToTa,
aMIuIMTyAa. MaremaTuueckuil 1 npy>KMHHbIN MasTHUKU. [IpeBpaiiieHne s3Hepruu npu KosiedaTeIbHOM
JBHKECHUH.

3aryxatomue KosiebaHus. BeiHykIeHHble KkoneOaHus. Pe3oHaHc. MexaHHWYecKHe BOJIHBI.
CaolicTBa MexaHW4eckuX BOJIH. [IpoponbHbIe M MonepedyHble BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacipocTpaHeHuss. MexaHU4YeCKHUe BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTb 3ByKa U BbicoTa TOHa. OTpaxkeHue 3ByKa. IHdpa3Byk U yIbTpa3ByK.

Jlemoncmpayuu
Habmtonenue koneGaHuii Tl Mo AEHCTBUEM CHIIBI TSDKECTH M CHIlbl ynipyroctu. Habmoienue
Kose0aHuil Tpy3a Ha HUTH U Ha TIPYXKHUHE.
Habmoienue BeIHYX/I€HHBIX KosieOaHuil 1 pe3oHaHca. PacnpocTpanenue
MIPOOJIBHBIX U TONEPEYHBIX BOJIH (Ha Mozenu ). HabmoaeHne 3aBUCUMOCTH BBICOTHI
3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pE30HAHC.

Jlabopamopmwvie pabomol u onvimol
OmnpeneneHne 4acTOThI U MEPUO/Ia KOIeOaHU MaTeMaTHIecKoro MastHika. OnpeneneHue
YacTOTHI U TIEpHO/Ia KoJeOaH it MPyKMHHOTO MasiTHUKA VccieoBaHne 3aBUCHMOCTH TTEPHO/Ia
KOJIeOaHUH TOJBEIICHHOTO K HUTH TPy3a
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OT JUIMHBI HUTH.

Uccnenosanue 3aBHCHUMOCTH nepuojga  KosiebaHUit MPYXUHHOTO MasiTHUKa
OT Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJABEHICHHOIO K HHUTU,0T MAcCChl
rpysa.

OnpIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH nepuoAa KojebaHuu PY>KMHHOTO
MasiTHUKA OT MACChI TPy3a U KECTKOCTHU MPY>KUHBI.

H3mepenune yckopeHusi CBOOOIHOTO MaICHHS.

Pa3nen 10. DiiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbI

DNEeKTpOMarHuTHOE ToJIe. ONEeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
JIEKTPOMarHUTHBIX BonH.  Ilkana JIEKTPOMAarHUTHBIX BoJH.  Mcnosnb3oBanue
AJIEKTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.

OnexTpoMarauTHas npupoja ceera. CkopocTs cBeTa. BonHOBEIE CBOMCTBaA cBETa.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBrlIe cBolicTBa cBETA.

Jlabopamopuvie pabomul u onvimol
W3ydenue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TejiedoHa.

Pa3znen 11. CBeroBble sIBJICHHSA

JlyueBas mojnensb cBeta. Mcrounuku cera. [IpsimMonnHeliHOe pacipocTpaHEHUE CBETa. 3aTMEHUS
Comnua u JIynsl. Otpaskenue cera. [lmockoe 3epkaiio. 3aKoH OTpakeHHs CBETA.

[Ipenomnenue cBera. 3akOH MNpeloMJieHMS cBeTa. [lolHOe BHYyTpeHHee OTpa)keHHE CBeTa.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUs B ONITHYECKUX CBETOBOAX.

JIunza. Xox mydedt B nmun3e. OnTHyeckas cucreMa (oToamnmnapaTa, MUKPOCKONA M TeJIeCKoma.
['na3 kak onTuyeckas cuctemMa. bin3opykocTh U 1aabHO30PKOCTb.

Paznoxenue Oenoro cera B crnekTp. OnbiTel HpioToHa. CriojkeHHe CHEKTpaibHbBIX IBETOB.
Hucniepcus caera.

Llemoncmpayuu
[IpssMonuHENHOE pacIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n3o00pakeHUH B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3epkanax.[Ipenomienue ceera.
OnTuvecKkuii CBETOBO/I.
Xox mydeit B coOuparomieit tnua3e. X0/
JIy4ell B pacCEeMBAIOLIEH JIMH3E.
[Tonydenue n300paskeHU C TOMOIIBIO JIHH3.
[Mpunnmn aeiictus GoToamnmapara, MUKpOCKOIa U Teleckona.Mozaens
riasa.
Paznosxenue 6emoro cBera B CIEKTp.
[Tonyuenue 6emoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopmvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YTJIa OTPa)XXEHHs CBETOBOTO JTy4a OT yria naaeHus. M3yueHue
XapaKTepUCTHK M300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YTJIa TIPEIIOMIICHHSI CBETOBOTO JTyda OT yIJia NaJIcHUsTHA TPaHUIIe
«BO3ITyX—CTEKIIOM.
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[MTonydenue n300paskeHUH C TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSL U ONTUYECKOW CHIIBI cOOMparomei JTUH3bL. ONBITH 110
Pa3I0KEHUIO OEJIOr0 CBETa B CIICKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU WX HAOIIOICHUN Yepe3 IIBETOBBIC (DUIBTPEHI.

Pasznen 12. KBanToBbI€E ABJICHUSA

Oneitel Pesepdopna m r1uranerapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanue u nornoieHue ceera aromoM. KBaHThl. JInHelyaThie ClIEKTPBI.

PagnoaktuBHOCTH. Anbda-, 6eTa- 1 ramma-uznydenus. CTpoeHue aroMHOro siipa. HykinoHHas
MoZelIb aTOMHOro siapa. M3otonsl. PannoaktuBHble npeBpaieHud. Ilepuon momypacnana aToMHBIX
anep.

SAnepHble peakuu. 3aKOHBI COXPAHEHMs 3apsAJ0BOIO W MAacCOBOIO YMCEN. ODHEprusi CBs3U
aTOMHBIX sifep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a W AeneHus saep. VICTOYHUKHM 3HEpruu
CoJHia ¥ 3BE3 1.

AnepHas sHepreTuka. JIeMCTBUS paJuOAKTUBHBIX U3IyUYECHNUN HA KUBBIE OPraHU3MBI.

Jlemoncmpayuu
CrexTpsbl U3ITy4YEeHHS] U TTOTJIOIIECHHUS.
CrexTpsbl pa3IuvHbIX Ta30B.
CuexTp Bogopoaa.
Hab6mronenue tpekoB B kamepe Bunbcona. Pabora
CYE€TUMKA HOHU3UPYIOIIUX U3TYyYEHUH.
Perucrpanus uzmydeHust NpupoIHbIX MUHEPAJIOB U POIYKTOB.

Jlabopamopmvie pabomovl u onvimol

Ha0roieHne CIuTomHbIX ¥ IMHEHYAThIX CIICKTPOB U3 TYYCHHUS.

HccnenoBanmne TPEKOB: M3MEPEHUE SHEPTHH YACTUIBI TI0 TOPMO3HOMY ITyTH(TIO
¢dororpadusm).

N3mepenue paanoakTMBHOTO OHA.

IToBTOpHTEIBLHO-0000 AN MOYJIb

[ToBTOpUTENBEHO-0000IIAONINI MOAYJIb MpeaHa3HaueH JUIsl CUCTeMaTHU3alud M 0000LIeHHs
IPEIMETHOTO COJEpP’KAaHUS U ONbITa JEATENbHOCTH, MPUOOPETEHHOIO MPU U3YUYEHUHU BCEro Kypca
¢u3uky, a TaKkKe ANA MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy MO (usuke s
00y4aromuxcsi, BRIOpaBIIMX ATOT YUEOHBIIIPEIMET.

[Ipy M3y4eHUW AaHHOTO MOJIYJISI PEATH3YIOTCS U CHCTEMATH3MPYIOTCS BHIBI JCSITEIBHOCTH, HA
OCHOBE KOTOpBIX OOecleyrBaeTcsi JOCTH)KEHHE IPEeIMETHBIX W METaNpeIMEeTHBIX IJIaHUPYEMBbIX
pe3yabTaToB 00y4YeHHs, (OPMHUPYETCS EeCTECTBEHHO-Hay4Hass I'PAaMOTHOCTh: OCBOEHHE HayUYHBIX
METO/IOB UCCIIEIOBaHUS SIBICHUH TPUPOIBI M TEXHUKH, OBIIQJICHUE YMECHUSMHU OOBSCHITH (PH3HUECKUE
SIBIICHUS,ITPUMEHSST TIOJMYUCHHbIE 3HAHWS, pemarh 3aJa4yd, B TOM 4YHCIEe KadeCTBEHHBIE U
IKCTIEpUMEHTAIBHEIE.

[TpuHIMNUANBHO AEATENFHOCTHBIN XapakTep JaHHOTO pasjiela pealusyeTcs 3a C4ET TOro, yYTo
o0yyaromuecs BHIIOIHSIIOT 3a/1aHUs, B KOTOPBIX UM IIPe/Iaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHWH pPacro3HaBaTh M HAYYHO OOBSCHATH (PU3MUECKUE SIBJICHUS B
OKpY aroIiel Mpupoie U OBCETHEBHOM JKU3HH;

HCIOJIb30BATh HAyYHBIE METO/IbI UCCIIEJOBAHUS (PU3UUECKUX SIBICHUI, B TOM YUCIIEUI TPOBEPKU
TUIIOTE3 U MOJTYYeHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HamOoJee BaKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTUYECKOrO HCIOJb30BAHUS PA3IMYHBIX HCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA
IPEBPALLCHHS] U COXPAHEHMS BCEX N3BECTHBIX BUJIOB SHEPIHH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKEHA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenne ¢u3uku Ha ypOBHE OCHOBHOIO OOIIETO o0pa3oBaHUsl HAIpaBJICHO Ha
JOCTHKEHHUE TMIYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbprate m3ydeHus (UMK Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUSY
o0yyaronierocst 0yayT chopMUPOBAHBI CIIEIYFOIINE JINIHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpuoTHYECKOro BOCHHTAHMS:

MPOSIBJICHUE MHTEpPECca K UCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHHUCKOM(PH3NUECKOM
HayKH;

LIEHHOCTHOE OTHOUIEHHE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) IrpakaIaHCKOr0 1 IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

TOTOBHOCTb K AKTUBHOMY YYaCTUIO B O6Cy>KIIeHI/II/I O6HI€CTBCHHO-3H8,‘-II/IMI>IX N 3THYCCKHX
HpO6HCM, CBsA3aHHBIX C IIPAKTUYCCKUM IIPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (I)I/I3I/IKI/I;

OCO3HAHUC BAXKHOCTHU MOPAJIbHO-OTUYCCKHUX ITPUHIUIIOB B ACATCIIbHOCTHU y‘IéHOFO;

3) acTeTHYecKoro BOCHUTAHMUS:
BOCIIPUSATHE OJCTETMYECKUX KaueCcTB (M3UYECKOM HAayKd: €€ TapMOHMYHOIO MOCTPOEHMS,
CTPOroCcT, TOYHOCTHU, TAKOHUYIHOCTH,

4) HEHHOCTH HAYYHOI'0 TO3HAHUS

OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAYKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOLIEH KyIbTYpbI;

pa3BUTHE HAYYHOU TH0003HATENFHOCTH, HHTEpEca K UCCIIEIOBATEILCKOM 1eATeIbHOCTH;

5) popMupoBanus KyJabTypbl 310pOBbS H YMOIHOHAIBLHOIO OJATONOTY HSI:

OCO3HaHHE IIEHHOCTH 0€30MacHOro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOXHOCTH TIpaBuJ O€30MacHOr0 TOBEIECHUS Ha TPAHCIOPTE, HA JOpOrax, C DJIEKTPUUECKHUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JJOMAIITHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pe(IeKCHU, NMPU3HAHME CBOETO IMpaBa Ha OIIMOKY M TaKOTO Ke
[paBa y Ipyroro 4ejioBeKa;

6) Tpy1oBoro BocnuTAHMSA:

AKTUBHOE YYaCTHE B PEIICHUM TMPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIfy, TOpoJa, Kpasi) TEXHOJIOTHYECKON U COIMATBHON HAIPaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIECKUX 3HAHUM;

HMHTEPEC K MPAKTHUECKOMY H3yUeHUIO MPOECCHiA, CBA3aHHBIX C (PUBUKOM;

9KOJIOTUYECKOTO BOCTIUTAHHUS:

OpHUEHTAIMS Ha MIPUMEHEHHE PU3NYECKUX 3HAHUMN AJIA peleHusl 3aa4 B 00JIaCTH OKpY Karolei
Cpepl, IJIAaHUPOBAHUS MIOCTYIKOB U OIIEHKU WX BO3MOYKHBIX TTOCIICICTBUMIIISI OKPY>KAIOIIEH CPEIbI,

OCO3HaHUE II00aTFHOT0 XapaKTepa YKOJOTHIECKHUX MPOOIeM U TyTel UX PEeIIeHUs;

7) aganTanuu K H3MEHSIOMHMCS YCI0BHAM COLMAILHOI M PUPOIHOIi cpeIbI:
MOTPEOHOCTh BO B3aMMOJACHCTBUM MPHU BBHIMOTHEHUU WCCIECTOBAHUI M TMPOEKTOB (hHU3HUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSM JIPYTHX;
MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO JeATEIbHOCTh; MOTPEOHOCTh
B (JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4ncie GOpMyIUpPOBaTh UIEH,
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MOHATHS, THIIOTE3BI O PU3HUECKUX OOBEKTAX U SIBICHUSIX;
0co3HaHME Ae(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKU;
IUTAHUPOBAHHE CBOETO Pa3BUTHS B NPUOOPETEHHH HOBBIX (M3UYECKUX 3HAHHI; CTpEeMIICHUE
aHAJM3UPOBATh M BBISBISATH B3aUMOCBSI3U NMPHUPOJIBI, 00IIECTBA U
HKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHMIA;
OLIEHKA CBOMX JICHCTBHH C y4ETOM BIIMSHUS Ha OKPYKAIOIIYIO CPELY, BOSMOXKHBIX TJI00AIBHBIX
IOCIIEACTBHUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBOEHUS MporpamMmbl Mo pU3MKE Ha ypOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs Yy
oOyuarorerocs oynyT c(OpMHPOBAHEI METalpeAMETHBIE  PE3yJIbTaThl,  BKIIIOYAIOIINE
MO03HABATENIbHBIC YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
JENCTBUSL, pEryISITUBHbIC YHUBEPCAIbHBICYUYEOHbIE 1eHCTBUS.

ITo3HaBaTe/bHbIEe YHHBepcaibHble y4eOHbIe NAelicTBUS
Ba3oBble Jiornueckue 1ecTBUA:

BBISIBJIATh M XAapaKTEpU30BaTh CYLIECTBEHHbIEC NMPU3HAKU OOBEKTOB (SBJIECHUI); YCTaHABIMBATh

CYLIECTBEHHBIN NMPHU3HAK KJIACCU(PUKALIMU, OCHOBAHUS
JUTsE 0000IIEHUS U CPAaBHEHHS,

BBISIBIIITh  3aKOHOMEPHOCTH U IPOTHBOPEUYUS B paccMaTpUBacMbIX (akTax, ITaHHBIX M
HAOJII0JICHUAX, OTHOCALINXCA K PU3NYECKUM SIBJICHUSIM;

BBISIBJIATh [TPUYMHHO-CJIEICTBEHHbIE CBSI3U IPU M3y4YE€HUU (PU3NYECKUX SBICHUN U NPOLECCOB,
JieNaTh BBIBOJBI C HCIOJIb30BAHHWEM JIEAYKTUBHBIX M HMHIYKTHBHBIX YMO3aK/IIOUEHHUH, BBIJBUIaTh
TUIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEJTNUMH;

CaMOCTOSITENIbHO BBIOMpaTh cHoco® pemieHus y4yeOHOM (u3Mueckod 3anauu (CpaBHEHHUE
HECKOJIbKUX BAapHAHTOB peEIIeHUs, BbIOOp Haubosiee NOAXOMALIET0 € YYETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCKNe AeiiCTBUSA.
HCIIOJIB30BATh BOHpOCBI KakK I/ICCJ'[G)IOBaTCJ'[BCKI/Iﬁ I/IHCTp}IMeHT IIO3HAHUA, HpOBOI{I/ITI) 110
CaMOCTOSITEJIBHO COCTaBJIIEHHOMY IUJIAHY OIIBIT, HECIIOXKHBIN
(1)I/I3I/I‘I€CKI/II\/'I BKCHepI/IMeHT, H€6OJ’[BHIO€ HNUCCICIOBAHUC (1)I/ISI/I‘ICCKOFO SABJICHUA, OICHHBATh Ha
MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYYEHHYIO B X0O/I€
WCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;
CaMOCTOATENbHO (HOpPMYJIHpPOBaTH OOOOIICHHWS W BBIBOJABI 1O pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJIEHHS, OIIBITA, UCCIIEIOBAHM,
MPOTHO3UPOBATh BO3MOXKHOE JallbHEiIee pa3BUTHE (PU3UYECKUX TPOIIECCOB, a TaKKeE
BBIIBUT'AaTh npennonomemm 06 nux paSBI/ITI/II/I B HOBBIX yCJ'IOBI/U{X 1 KOHTCKCTAax.

PatGora c undopmanmueii:

OPUMEHSATh  pPa3IMYHBIE METOJbl, MHCTPYMEHTBl M  3alpochl MpH  IOHMCKe U 0TOOpe
uH(pOpMallMU WIK JaHHBIX C YU4ETOM IMpeasIoKeHHOW yueOHOoM (u3nueckoi 3aaauu;

aHAJIM3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PAa3IMYHBIX BUAOB U
dbop™M mpecTaBIeHNUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHMajlbHYIO (opMy TpeiacTaBieHus HHPOpMaMM U
WUTIOCTPUPOBATh pelllaeMble 3a/ladll HECJIOKHBIMH CXE€MaMH, AMarpaMMaMy, WHOM Trpadukoil U ux
KOMOWHAIIUSIMH.
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KoMMyHuKaTHBHBIE YHHBEpPCAaJbHbIe YUeOHbIe IelHCTBUS:

B XOJie¢ OOCYXIeHHsS Y4eOHOTO Marepuaia, pe3yJbTaTOB JIA0OPATOPHBIX PadOT M MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XTAaeMOH TEMbl M BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha
pellIeHHE 3aauu U MoJIIepKaHue 01aroKenaTeIbHOCTH OOIIEHMS,

COTIOCTABJIATh CBOM CYXKJCHHUS C CYXICHUSAMU APYTUX YYACTHUKOB JTUAJIOTa, OOHAPYKHBATh
pPa3JIMYME U CXOJICTBO IMO3ULINIM;

BBIPA)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MIMChbMEHHBIX TEKCTaX;

nyOIMYHO TPEICTaBIATh PE3YJbTAThl BBIIOJHEHHOTO (H3MYECKOTO ONbITa (IKCIEPUMEHTA,
UCCJICIOBAHMS, IPOEKTA).

MMOHUMATh U UCTIOJIH30BATh IPEUMYIIECTBA KOMAaHIHON U MHAMBHYaJIbHON PaOOTHINPU PEIICHUN
KOHKPETHOU (PU3UYECKOM TTPOOIIEMBI,

MPUHUMATP IEJTU COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh NEHCTBUS 1O €€ JIOCTHUKCHUIO:
pacupeneNsaTh poiid, 0OCYXKAAaTh MPOIECChl U PEe3yJIbTaThl COBMECTHOW pabOThI, 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

BBINOJIHATH CBOKO YacTh pabOThI, IOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HaIPaBICHHIO
Y KOOPJUHHPYSI CBOU JCUCTBUS C APYTUMH YWICHAMH KOMaHIbI,

OLICHUBATh KAYeCTBO CBOETr0 BKJIAJa B OOMUI MPOMYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble YHMBepca/lbHble YuyeOHbIe 1eliCTBHSA
Camoopranu3anus:

BBISIBIIITH TIPOOJIEMBI B JKM3HEHHBIX W YUYEOHBIX CHUTyalUsX, TPEOYIOMHMX JUIS PEHICHUS
buznyecKuX 3HaAHMIA;

OpPUEHTHPOBATHCS B PA3JIMYHBIX MOJAXO0JAX MPUHATUS pElICHUH (MHAUBUAYAIbHOE, NPUHATHE
pelieHys B rpynie, NpUHITHE PEeIIeHUH TPYIIo);

CaMOCTOSITENILHO COCTABJIATh aJITOPUTM pelIeHust GU3NYEeCKOi 3a1auu WM TUIaHa UCCIIEI0BaHMS
C Y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh IpeJiaracMbie
BapHaHThI PELICHUI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 pEIlIeHHE.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJJIEKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTyalluH U IpeyiaraTh MmiaH e€ N3MEHEHUS;

OOBSICHATH MPUUYUHBI JOCTIXKEHUS (HEIOCTHIKEHUS) PE3y/IbTAaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
nproOpPEeTEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS (PU3MUECKOTO
UCCIIEIOBaHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHHUBIIMXCS CHUTYyaIHi,
YCTAHOBJICHHBIX OUIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSM.

CTaBUTh ce0si Ha MECTO JPyroro 4YejioBeKa B XOJ€ CHOpa WM JUCKYCCHH Ha Hay4YHYIO
TeMy, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTHKY JAPYTOTO.

NpU3HABaTh  CBOE TMpaBO Ha OWMOKY NpU  peleHuH  (PU3MUYECKUX 3aJad WU B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MPaBo JAPYroro.

IMPEIMETHBIE PE3YJIBTATDBI

K xonIty o0yuenust B 7 Kjacce mpeIMETHBIE PE3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUH:

WCIIONB30BaTh TOHATHSA: (PU3MUECKHE W XWMHUUYECKHE SIBJICHHS, HAOIOJECHHE, SKCICPUMEHT,
MOJIeIb, THIIOTE3a, CAWHMIBI (PU3MYECKHX BEINUYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa  (TBEpOOE, IKHUIOKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUXKECHHE (paBHOMEPHOE,
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HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpPaeKTOpus, paBHOACHCTBYIOmas cui, aedopmarus (ympyras,
MJIaCTUYECKast ), HEBECOMOCTb, COOOIIAIOIIHNECS] COCY/IbI;

paznuuath sBieHus (aud@ysus, TEemIoBoe MABMKEHHWE YAaCTHI[ BEILIECTBa, pPaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKECHHE, MHEPLHs, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX Tell C
3aKpeIIEHHONW OChbIO BpallleHus, Nepeaada JaBiIeHUS TBEPIbIMH TelaMH, >KUJIKOCTSIMHU M Ta3aMu,
atMoc(epHOe naBiieHuE, TUIABaHKUE TeJl, MIPEBPAILEHUSI MEXaHUYEeCKONW SHEPruH) IO OINUCAHUIO0 HX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh MNPOSBJICHHE HM3YyUYEHHBIX (M3MUECKUX SIBJICHHI B OKpPYXarolleM MHPE, B TOM
quciae GU3NIECKre SABICHHUS B MIPUPOJE: MPUMEPHI ABMKEHUS C PA3IMYHBIMA CKOPOCTSIMH B JKUBOU H
HEKMBOHM NPUPOJE, NEHCTBUE CUIIBI TPEHUS B MIPHUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS
Ha JKUBOI OpraHu3M, IJIaBaHUE pPbIO, phIYaru B TeJe YeJIOBEKA, MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO
3aauy B y4eOHYIO, BBIIETSATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMUIA,

OINMCHIBATh M3YYCHHbIC CBOWCTBA Tel W (UINYECKUE SBICHUS, HCHOJIB3Ys (u3nYecKue
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTh BELIECTBA, BpeMs, IyTh, CKOPOCTb, CPENIHAS CKOPOCTb, CUJa
YOPYTOCTH, CHJa TSDKECTH, BEC Tejla, CUjla TPEHus, AaBiieHue (TBEPIOTO Tena, >KUJIKOCTH, rasa),
BBITJIKMBAIOIAs CHJIa, MEXaHUYecKasi paboTa, MOIIHOCTh, TUIEYO CHIIBI, MOMEHT CHJIbI, Ko3(duument
MIOJIE3HOTO JEMCTBHUSI MEXaHU3MOB, KHUHETHYECKas W IOTEHLMAJIbHAs DSHEPIus), IpU OMNHCAHUU
NPaBUWIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYUH, UX O003HAUCHHS W €IWHUIIBI
bu3NYECKUX BEIWYMH, HAXOOUTh (OPMYIBI, CBSA3BIBAIONIME AAHHYIO (U3MUECKYIO0 BEIHUHHY C
JIPYTUMH BETHYMHAMHU, CTPOUTH TpapUKU U3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEITHUNH;

XapakTepu30BaTh CBOWCTBAa Tes, (PU3MUECKUE SIBJICHUS M MPOLECCHI, HCIONb3Yysl IpaBuiIa
CIOXeHHs] cui (BOOJb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHsi pbiuara (0JIOKa), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHHYECKOM
SHEPruu, MpU TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKCHIBATh €ro MaTeMaTHYeCKOe
BBIPAKCHHE;

OOBACHATH (PU3NUYECKUE SIBJIEHUS, MPOIECCHl M CBOICTBA Tel, B TOM YHCJIE HB KOHTEKCTE
CUTyallUl MPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa: BBIABIATh MPUUYUHHO-CIEACTBEHHbBIE CBS3H,
CTpOUTh OOBsICHEHHE W3 1-2 JIOTMYEeCKHX MIaroB ¢ OMopod Ha |—2 W3YyYEeHHBIX CBOWCTBA
bu3HYeCcKuX sIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a71aud B 1-2 nedCTBHsI, MCMONB3YS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIINE
¢usnueckue BEIMYMHBI: HAa OCHOBE aHallM3a YCIOBHUS 3a/ayd 3alMChbiBaTh KpPAaTKOE YCJIOBHE,
MOJICTaBIATh (PU3MUECKUE BEJIUYUHBI B (POPMYJBI M IPOBOAMUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOIMMBIE JJI PELIeHUs 33/]ay, OLEHUBATh PEATUCTUYHOCTh MOJYyYEHHOW (hu3HuecKoit
BEJIMYUHBI,

pacrno3HaBaTh MpOOJIEMbI, KOTOPhIE MOYKHO DELIUTh MpPU IMOMOIIM (PU3NYECKUX METOJIOB, B
ONHCAaHUM UCCIENIOBaHMUs BBIIENATH IpOBepseMOe MpEArnoyiokeHue (TUHoTe3y), pasiauyarb H
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT, HAXOAUTh OIIMOKUB XOJI€ OMbITA, JIe1aTh BBHIBOJBI 110 €r0
pe3ylbTaTam;

MIPOBOAUTH OMBITHI MO HAONIONEHUIO (PU3MYECKUX SBICHUM WIM (PU3NYECKHX CBOMCTB Tell:
dbopMynupoBaTh TpOBEpsSEMble  MPEAINOJIOXKEHUs, coOupaTb YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyIOBaHUs, 3aMIUCHIBATh X0/ ONbITAa U (POPMYIMPOBATH BHIBOJIBI; BBIIIOIHATH MPSIMbIE H3MEPEHHS
paccTosiHus, BpEMEHH, MacChl Tela, 00bEMa, CHIIbI
U TeMIepaTypbl C MCIOJb30BAaHHEM AaHAJIOTOBBIX U IHU(POBHIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOANTH HCCJENOBAaHUE 3aBUCHMOCTH OAHOW (DM3MUECKON BEIWYUHBI OT JPYro c
HCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs

16



TeJa OT BPEMEHH JBIKCHMS Teja, CUJIbl TPEHHUS CKOJBXKEHHS OT Beca Tejla, KauecTBa 00pabOTKU
IIOBEPXHOCTEH TEJI W HE3aBUCHMOCTH CHJIbl TPEHHMS OT IUIOUIAJU CONPUKOCHOBEHMS TE€J, CHJIbI
YIOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKABAIOUICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena u
OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH T€Ja, OT IIIyOUHBI, Ha KOTOPYIO TIOTPYKEHO
TEJIO, YCIIOBHI IIJIABaHUs TeJl, YCIIOBHI paBHOBECHs pbhlyara M OJIOKOB, y4aCTBOBATh B IJIAHUPOBAHUH
y4eOHOT0 HCCIeIOBaHUs, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUs, CIEIysl NMPEAIOKECHHOMY
IaHy, (QUKCHpPOBATh peE3yJabTaThl MOJYYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE
IPEUIOKEHHBIX TAOMUI U TpaUKOB, JIEJNaTh BBIBOABINO PE3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEHUs (PU3UYECKUX BETUYMH (TIOTHOCTH BEIIECTBA KHUJIKOCTH U
TBEPAOrO TeNa, cuja TPEHUS CKOJIbXKEHHUS, JaBJICHHE BO3/1yXa, BHITAIKMBAIOIIAs CUJIA, JEHCTBYIOIIAS
Ha MOTPY>KEHHOE B KHUAKOCTH TeNI0, KOA((HUIIMEHTIIONE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIIEYS
NPEUVIOKEHHOW HMHCTPYKLUMHU: TPH BBIIOJHEHUHM HW3MEPEHUH coOuparh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIISITh 3HAUEHUE UCKOMOMN BEJIUUUHBI,

coOJII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBAaHHEM;

YKa3bIBaTh NPUHIUIBI JIEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHl, TEPMOMETD,
JUHAMOMETp, COOOINAIOLINECS COCYAbl, OapoMeTp, pblyar, MOABMKHBIH W HEMOABHXKHBIA OJIOK,
HAKJIOHHAs IIJIOCKOCTB;

XapaKTepu30BaTh IMPHUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpol Ha WX OomUcaHus (B TOM 4YMCJIE: MOJUIMITHUKK, YCTPOMCTBO BOJONPOBOJA, TMAPABINYECKHIMA
pecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBON HACOC, apeoMETp), HCMOJb3ys 3HAHUS O CBOWCTBAX
¢u3nYeCKuX SIBICHUN U HEOOXO0AUMbIE(U3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH MPHUMEPHI (HAXOOUTh MH(DOPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
¢u3nyecKux 3HAHUN B MOBCEAHEBHOW >KMU3HM JUId oOecredeHuss Oe30MacHOCTH IpU OOpalleHUU C
npubopaMu ¥ TEXHHUYECKUMH YCTPOMCTBAMHM, COXPAHEHHs 3/0pOBbS U COOIIONEHHS HOPM
HKOJIOTMYECKOI0 IOBEJICHUS B OKPYKAIOIEHCPEE;

OCYIIECTBIATH OTOOp HCTOYHUKOB HMH(oOpMmanuu B HHTepHETE B COOTBETCTBUUC 33JaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIUXCSA 3HAHUN U IYTEM CpPaBHEHUS Pa3IUYHBIX MCTOYHHKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCTOJb30BaTh MpPHU BBIIOJHEHWH YUYEOHBIX 3aJaHUi HAay4HO-NOMYJIAPHYIO JIUTEpaTypy
(¢u3nUecKoro cojep:kaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT, BlajeTh MpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3llaBaTb COOCTBEHHbIE KpaTKHUE TIHCBbMEHHbIE W YCTHBIE COOOIEHUS Ha OCHOBe 2-3
HUCTOYHUKOB HHpopManuu (U3NYECKOTO COAEpX aHHUs, B TOM 4YHUCIE MyOJUYHO JAenaThb KpaTKHUe
CoOOIlEHUsT O pe3yJbTaTax IMPOEKTOB WM Y4YeOHBIX MCCIEAOBaHUN, HpPU OSTOM TI'PAMOTHO
UCMOJIb30BaTh M3YUYEHHbIM MOHATHHHBIA anmapar Kypca (U3MKH, CONPOBOXAATh BBICTYIJICHHUE
MPE3EHTALHNE;

P BBIIIOJIHEHUU Y4E€OHBIX MPOEKTOB M MCCIEI0BAaHUMN paclpenensTh 00S3aHHOCTH B IPyIIE B
COOTBETCTBUU C IOCTaBJICHHBIMU 3a7[auaMu, CIEAWTH 3a BBINOJIHEHHWEM IUIaHa IeHCTBUHN, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYIIIbI, BBICTpaUBaTh KOMMYHHMKaTHBHOE
B3aMMOJIEICTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIHX.

K koHIy oOyuenus B 8 kiacce npeiMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUM:

HCIIOJIB30BaTh IMOHATUA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHUSI BEIIECTBAa, KPUCTAJUIMYECKHME M aMop(Hble Tenla, HACBIIIEHHBIA H
HEHACBIIICHHBIN 1ap, BJIAXHOCTh BO3/lyXd, TEMIIEPATypa, BHYTPEHHSSIDHEPTUS, TEIUIOBOM JBUIATElb,
ANIEMEHTAPHBIA  DJIEKTPUYECKUM  3apsl, OJIEKTPUYECKOE I10J€, MPOBOJHUKM M  JTUAIEKTPHKH,
IOCTOSIHHBIA 3JIEKTPUYECKUN TOK, MArHUTHOE I0JIE; pa3iMyaTh SIBJICHUSA (TEIUIOBOE PACHIMPEHHE U
cKaTue, TeIuonepe1aya, TeIIoBOe PpaBHOBECHE, CMauMBaHHUE, KaNWUISIPHbIE SIBICHUS,
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UCIapeHue, KOH/IEHCallUsl, 1JIaBJICHUE, KpUCTAJLTU3ALIMS (oTBepaeBanme),

KHUIICHHE, Terionepeaada (TEMIONPOBOJAHOCTb, KOHBEKIIUS, HW3JIyYCHHE),
JJIeKTpU3alMs  TeJ, B3aUMOJCICTBHE 3apsAloB, JACUCTBUA DJICKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHUE MArHUTOB, JIEHCTBHE MArHUTHOTO IIOJII HA MPOBOJHUK C TOKOM,
AIEKTPOMArHUTHASUHTYKIIHS ) 1o ONMCAHUI0O UX XapaKTEepPHBIX CBOICTBMHA  OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX TAHHOE (PU3HUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3MYECKHX SBICHUA B OKPYXKAIOIIEM MHpE, B TOM
yrcie (U3MUYECKUe SBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE W KAlWJUIAPHBIC SIBICHUS B
npUpojie, KpUCTALIbl B Tpupojae, uanydeHue ConHIa, 3aMmep3aHue BOJOEMOB, MOpPCKHE OpH3BI,
oOpa3oBaHHe pOCHI, TyMaHa, HHEs, CHEra, JJICKTpUYECKUE SBJICHHUS B aTMocdepe, AIEKTPUYECTBO
JKUBBIX OPraHU3MOB, MarHUTHOEMOJ e 3eMiIu, Apei(d MOI0COB, pOJIb MAarHUTHOTO MOJIS 7S )KU3HU Ha
3emiie, MOJIIPHOE CHUSIHME, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3ajauyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SBICHUI;

OIMCHIBATh M3yYCHHBIC CBOHCTBA TEN W (UIHUYSCKUC SBICHUS, HCIONB3Ys (QU3NICCKHUEC
BEIIMYUHBI (TeMIEparypa, BHYTPEHHSSA JHEPrus, KOJMYECTBO TEIUIOTHI, yJENIbHas TEIUIOEMKOCTD
BEIIECTBa, yAeNbHAs TEIUIOTa IUIABIEHUS, YJellbHas TEIUloTa mapooOpa3oBaHMs, YJelbHas TEIioTa
CrOpaHMsl TOIUIMBA, KOO(DPUIMEHT TOJIE3HOTO JCHCTBHS TEIJIOBOM MAIIUHBI, OTHOCHTEIbHAS
BJIQXKHOCTH BO3/1yXa, dJIEKTPUYECKHM 3apsif], CUiIa TOKA, HJIEKTPUUYECKOe HAMPSKEHUE, COMPOTUBIICHUE
MPOBOJHMKA, yAEIbHOE COMPOTHUBIICEHUE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOrO TOKA), MPHU
OMHUCAaHUU TIPABUWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIb3YEeMbIX BEIMYMH, O0O03HAYCHUS U
SAMHUIIBI (PU3UYECKUX BEITUYHH, HAXOIUTH (DOPMYIIBI, CBA3BIBAIONINE JTAaHHYIO (PU3HUYECKYIO BEITUIHHY
C IPYTUMU BEJIMYNHAMH, CTPOUTH I'paUKH H3yUYESHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEIINYNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MYECKHE SBICHUS U TPOIECCHI, HCIOJIb3ys OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHMS BEILECTBA, IPUHIIMII CYTIEPIIO3ULIUU MOJEH
(Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma i ydacTKa Lelu, 3aKoH
Jbxoynsi—JIeHa, 3aKOH COXpaHEHMs SHEPTHH,IPU 3TOM JIaBaTh CIOBECHYIO (JOPMYJIHMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MaTEMaTHUYECKOEBbIPAKEHUE;

OOBSICHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBAa Tell, B TOM YHUCJIE M B KOHTEKCTE CHUTYyalUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYMHHO- CIEACTBEHHBIE CBS3U, CTPOUTH
00BsicCHeHHE U3 1—2 JOrMYecKuX IaroB ¢ ONopoil Ha 1—-2u3y4YeHHbIX CBOMCTBA (PM3UUECKUX SBJICHUH,
(bU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemaTh pacuéTHble 3ajauu B 2—3 JIEHCTBHS, UCIOJb3Ys 3aKOHBI U (OPMYJbI, CBSI3bIBAIOLIUE
¢u3nueckre BeIMYMHBI: HA OCHOBE aHaJM3a yCJIOBUA 3a/1a4M 3alMChIBATHEKPATKOE YCIOBUE, BBIABIAThH
HEJIOCTAaTOK JAaHHBIX Ul pelIeHUs 3a]aud, BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JUII €€
peleHus, MPOBOJUTh PAacUy€Thl U CpPaBHMBATh MOJYYEHHOE 3HAaueHUE (U3NYECKOH BEIMYMHBI C
M3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPH IOMOIIM (U3NYECKUX METOJIOB,
UCIIONIB3YSl OINHCAaHUE MCCIENOBAaHUS, BBIACIATH IPOBEPSEMOE IPEAINOIOKEHHE, OLIEHUBATH
MPABUJIBHOCTb MOPSI/IKa MPOBEICHUS UCCIIEIOBaHMSL,I€aTh BHIBOJIBI;

MIPOBOAUTH OMBITHI IO HAOMIOACHHUIO (PU3MYECKUX SIBJICHUM WM (PU3NUYECKUX CBOWMCTB TeEI
(KanwIIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JaBJIEHHS BO3JyXa OT €ro o0b&éMa, TeMIeparypbl, CKOPOCTU
mpolecca OCThIBAHUS M HArpeBaHMsI NPU M3IYYEHHH OT LIBETa H3JIydaromieu (morommatomieil)
MOBEPXHOCTH, CKOPOCTh UCIapeHus BOJBI OT TEMIIEPATypbl KUJKOCTH M IUIOMAAN €€
MOBEPXHOCTH, JJIEKTPHU3alMs Tel U B3aUMOJIEHCTBUE DJIEKTPUUECKUX 3apsA]oB, B3aUMOJeEHCTBHE
MOCTOSIHHBIX MAarHWTOB, BHU3yallM3allUsi MAarHUTHBIX IOJIEH TIOCTOSIHHBIX MarHUTOB, JEWCTBUSA
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOICTBA AJIEKTPOJABUTATEINS
MIOCTOSTHHOTO TOKa): (OpMYJIMpOBaTh MPOBEPSIEMbIE MPEANOIOKEHHUS, cOOUpaTh YCTAHOBKY W3
MPEJI0KEHHOT0 000pyA0BaHUS, ONKUCHIBATH XO/1 OIbITa U (POPMYIINPOBATHBBIBO/IBI;

BBIIIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXXHOCTH BO3yXa, CUJIbI TOKA,
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HaNpsDKEHUsT C HCIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MYECKHX BEIMYHH,
CPaBHHBATh PE3YJIbTATHI H3MEPECHUN C YUETOM 33JaHHOW a0COTIOTHOM MOTPEITHOCTH;

MPOBOJIUTH HCCIIEJOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JPYrod
UCIIOJIb30BAaHUEM IPSIMBIX MU3MEPEHUH (3aBUCHUMOCTh CONPOTHUBIIEHHS IPOBOJHUKA OT €0 JJIUHBI,
IUIOLIA/IA TIONEPEYHOr0 CEUEHUS] U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYLIETO 4Yepe3 MPOBOJHUK, OT HANPSDKEHWs HA MPOBOJHUKE, MCCIECIOBAHHME IOCIENOBATEIBHOIO U
HapajyIeNIbHOTO0 COEAMHEHUHN NMPOBOJHUKOB): IUIAHUPOBATh MCCIEIOBAHUE, COOMpAaTh YCTAHOBKY U
BBINOJIHATh W3MEPEHUsi, CleAys NPeJIOKEHHOMY IIIaHy, (PUKCHpPOBATh pPE3ysbTaThl HMOJIYUYEHHOM
3aBHCHUMOCTH B BHJIE TaOJIUIl ¥ TPpaUKOB, JIEJIaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHNUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIMUYUH (yJelIbHas TEIJI0EMKOCTb BELECTBA,
COIIPOTHUBJIEHUE NPOBOAHUKA, PadOTa U MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJeXys MpEUIOKEHHOW HWHCTPYKLMH, U BBIYUCIATH
3HAYCHHUE BEJIUYHHBI;

coOJIr0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBaHHEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYEHHBIX HNPUOOPOB M TEXHMYECKHX YCTPOMCTB C
OINOpPOIl Ha MX ONMHUCAHHUA (B TOM 4YHCIE: CUCTEMa OTOIUIEHHUS OMOB, TMIPOMETp, MapoBas TypOuHa,
aMIEpMETp, BOJBTMETP, CUETUYMK DJIEKTPUUYECKONW SHEPruu, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTeJIbHbIE 3JEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE NPEJOXPAHUTENH, 3IEKTPOMATHUT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), MCIONB3Yysl 3HAHHWS O CBOMCTBAaX (U3UYECKUX SBICHUH H
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOICTBA W H3MEpUTENbHbIE NPHOOPHI IO CXeMaM U
CXEMaTHYHBIM DPUCYHKaM (JKUIKOCTHBI TEpMOMETp, TEPMOC, INCUXPOMETP, TUTPOMETP, JBUTATEINb
BHYTPEHHEIO CrOpaHHUs, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX Lenell ¢
MOCJIEIOBATEIBHBIM M TapajuIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, Pa3lindas YCIOBHBIE 00O3HAYCHHUS
AJIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

MPUBOJUTH NMPUMEPHI (HAXOAUTH MHPOPMAIUIO O MPUMEPAX) MPAKTUUYECKOIO HCIOIb30BAaHUS
¢u3nyeckux 3HAHWM B TOBCEAHEBHOM JKM3HU Uil obOecreueHus 0e30MacHOCTH MpU OOpAIlleHUH C
npuOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH, COXPaHEHHS3/10POBbsI U COOJIOJICHUS] HOPM KOJIOTMYECKOro
MIOBEZICHUSI B OKPY KAIOLIEH Cperie;

OCYIIECTBIIATh MOUCK HHGpOpManuu (U3NYECKOTO cojepxkaHus B VIHTepHEeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUH U MYTEM CpaBHEHHUS JONOJIHMUTEIbHBIX HWCTOYHUKOB BBIIEIATH HMH(OpPMALHNIO,
KOTOpas SIBJISIETCS IPOTUBOPEUNBOI HIIM MOKET OBITh HETOCTOBEPHOI;

WCIOJIb30BaTh MpPU  BBIIOJIHEHUM YYE€OHBIX 3aJaHUi HAyYHO-IOMYJISPHYIO JIUTEPaTypy
(Gu3uUecKoro coaep)kaHusi, CIpaBOYHBIE MaTepHaibl, pecypchl ceTu HTepHeT, BiageTh npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE MMMChbMEHHBIE U KPAaTKUE YCTHBIE COOOLIECHHs, 00001as nH(pOpMaIHIO
U3 HECKOJBbKHUX HMCTOYHHUKOB (PU3UYECKOTO COAEpXM aHHs, B TOM 4YHCIE IyOJIWYHO TPEACTABIATh
pe3yNbTaThl MPOEKTHON MIIM HMCCIEI0BAaTENbCKOW AESITENbHOCTH, TPU 3TOM IPaMOTHO HCIOJIB30BaTh
M3YYEHHBIN MOHATUIHBIN anmapaT Kypca GU3NKH, COMPOBOXK/IATh BBICTYIUICHHE IPE3EHTALIUEH;

IIPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIENIOBAaHUN (PU3MUYECKUX MPOLECCOB paCIpeaessaTh
00513aHHOCTH B IPYTIE€ B COOTBETCTBUU C MOCTaBICHHBIMHU 33a4aMH, CJIEUTh 3a BBIMOJIHEHUEM IJIaHa
NeMCcTBUI M KOPPEKTUPOBATH €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B S TEIBHOCTD IPYIIIIHI,
BBICTPaWBaTh KOMMYHHMKATHBHOE B3aUMO/ICHCTBHE, MIPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.
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K koHIy o0yueHus B 9 kjacce rnpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHUPOBAHHOCTD Y 00YUAIOIINUXCS YMEHHIA:

HCII0JIb30BATh MOHATHUSA: CUCTEMA OTCUETA, MaTEPUAIIbHAS TOYKA, TPACKTOPHsI, OTHOCUTEIbHOCTD
MEXaHUYECKOro JBHXEHM, nedopmauus (ynpyras, MjJacTU4ecKas), TPEHHUE, LIEHTPOCTPEMUTEIIbHOE
YCKOpPEHHUE, HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTU, aDCOIIOTHO TBEPIOE TENO, LEHTP TKECTH
TBEPJIOTO TeJa, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHUs M BOJHBI, 3BYK, HH(PPA3ByK M YIBTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa AJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CHEKTpPhl HCITyCKaHHUsI W TOJIOIIEHUs, anbda-, OeTa- M TaMMa-U3IydeHHs, H30TOIbI, sJepHas
HHEPreTHKA;

paznuyath  SABICHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBHXKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHHUE, CBOOOJHOE NaJICHUE TEJI, PABHOMEPHOE JBUKEHHE 110
OKPY’>KHOCTH, B3aUMOJCHUCTBUE TEJ, PEaKTUBHOE JBI)KEHHUE, KOeOaTeabHOe IBUKCHUE (3aTyXalolIHe
U BBIHY)KJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHENHOE
pacIpoCTpaHEHUE, OTPAXEHUE M IIPEIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP M CIOXKEHHE CHEKTPaJIbHBIX IIBETOB, JHCIEPCUSI CBETa,
€CTEeCTBEHHAsl paIlOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHUATOr0 CIEKTpa U3Ty4YEHHs1) 110 ONUCAHUIO UX
XapaKTEPHBIX CBOICTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHNUE U3YUEHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOLIEM MUPE(B TOM YHCIIe
¢u3uyeckue SBJICHUS B IPUPOZE: NMPUIUBBI U OTIMBBI, JBUKEHUE IUlaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE [BIKEHHE JKUBBIX OpPraHM3MOB, BOCHPHSITHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHUE,
ceificMUYecKkue BOJIHBI, LlyHaMH, 3XO, LBETa TEJ, ONTHUYECKUE SIBJIECHUS B IPUPOJE, OUOJIOIMUYECcKOe
JeiicTBUe  BUAMMOIO,  YJIbTPa(UOJIETOBOIO UM  PEHTTEHOBCKOIO  M3JIY4YEHUH, €CTECTBEHHBIH
pPalMOAaKTUBHBIA (DOH, KOCMUYECKHE Jy4YHd, DPaJHMOAKTUBHOE H3IyYCHHE INPHUPOIHBIX MHUHEPAJIOB,
NefcTBUE palMOaKTUBHBIX M3TyYEHUH Ha OpraHu3M 4elloBeKa), IPU 3TOM MEePEeBOIUTH MPAKTUYECKYIO
3aady B yueOHYIO, BBIACIATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3NUYECKUX SIBIICHUIA;

ONMCHIBaTh M3Y4YEHHbIE CBOMCTBA Ten M (U3MYECKHE SBJICHUS, MCIONB3Yys (QU3NUECKUe
BEJIMYMHBI (CpeAHsIsi U MIHOBEHHAas CKOpPOCTb Teja IpPU HEPAaBHOMEPHOM [BUKEHHH, YCKOPEHHE,
nepeMenieHe, MyTh, yIiaoBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH, Cuja TSXKECTH, YCKOPEHUE
CBOOOJHOIO MaJIeHUs], BEC Teja, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHHUecKas paboTa U MOIIHOCTb,
NOTEHLIMAJbHAsT SHEpPrusl Teja, MOAHSATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHAs SHEprus
CKaToOM NpPYXHUHBI, KWHETHYECKas SHEPIus, IOJIHAs] MEXaHWuYecKas SHEeprus, NEepuoJ M YacToTa
KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, I10Ka3aTelb
NPEIOMJIEHUSI CpPEelibl), NMPU ONUCAHUMU TMPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, OOO3HA4YeHHs] M €AMHMIBI (PU3MUECKHUX BEIMYMH, HAXOAUTh (OPMYIbl, CBS3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEIMYMHAMHU, CTPOUTh TpapuKd H3YUEHHBIX
3aBHUCUMOCTEN (PU3MYECKNX BEJIWYUH; XapaKTepu30BaTh CBOMCTBA Tes, (U3UYECKUE SBJICHHUS U
MPOLECCHl, HCMOJb3ysl 3aKOH COXPAaHEHHUS OJHEPrHH, 3aKOH BCEMUPHOIO TATOTEHUS, TNPUHIUI
CYNEpHO3UIMN CWJI, NPUHLUII OTHOCHUTENbHOCTH [‘anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOHBI OTPAXKEHUS U IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOI0 U MacCOBOIO
quCceN MPHU SACPHBIX PEAKLUsAX, TP ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlMCHIBAThH
€r0 MaTeMaTU4eCKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA Tell, B TOM YHWCJIE M B KOHTEKCTE CHUTYyalUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO- CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2—3 JOTHYECKUX IIAroB ¢ ONOPOH Ha 2—3W3y4YeHHBIX CBONCTBA (M3UYECKUX SBICHUH,
(U3MUeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemaTb pacy€THbIE 337a4yM (ONMUparoLIecs Ha CUCTeMY U3 2—3 ypaBHEHHIl), HCIIOb3Ys 3aKOHBI
U (GopMyIibl, CBA3BIBaIOIINE (PU3MUECKHE BEIMUMHBI: HA OCHOBEAHAIN3a YCJIOBUA 33aJ]aul 3alHChIBaTh
KpaTKoe yCJIOBHUE, BBIABIATh HEJOCTAIOIINE WM N30BITOYHBIE JaHHBIE, BBIOUPATh 3aKOHBI M (POPMYJIBI,
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HEOOXOIUMBIEC JUISL DELICHHUS, MPOBOAUTH PACUYETHl U OLEHWBATH PEATUCTHYHOCTH MOJYYCHHOTO
3Ha4YeHUs (PU3NYeCKONBETUYNHBI;

pacro3HaBaTh IpPOOJIEMBbl, KOTOPblE MOKHO PELIUTh IPU IMOMOIIM (U3NYECKUX METOJOB,
UCMONb3Yysl OIUCAaHHWE MCCIEOBAaHUS, BBLIEIATh IMPOBEPSAEMOE MPEAINOJOKEHHE, OLEHUBATh
NPaBUIBHOCTH MOPSAIKA MPOBEICHHS HCCIEI0BAHNUS, JeTaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHI
HAOJIIOJICHUN M OIILITOB;

MIPOBOJIUTH OMBITHl MO HAOMIOJCHHUIO (U3WYECKUX SBICHUA WIN (U3NUYECKUX CBOWUCTB TeIN
(u3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh Ieprojia KoueoaHui
NpY>KHHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTH NMPYXKHUHBI U HE3aBUCHMOCTb OT aMIUIUTY[IbI
MaJIbIX KoJeOaHHUH, MpSIMOIUHEHHOE PaclpOCTpaHEHHE CBETa, pa3jiokeHue Oenoro cBera B CIEKTD,
U3y4yeHHE CBOMCTB HU300pakKeHHMsI B IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsl HpeaMmera B
cobuparoniell JTuH3e, HaONI0IeH!e CIUIOLIHBIX M JIMHEHUaThIX CIIEKTPOB M3IIyUEHHs): CAaMOCTOSITEIbHO
coOMpaTh YCTaHOBKY M3 M30BITOUHOrO0 Habopa 0OOpYIOBaHUS, ONKMCHIBATH XOJ| ONBITA M €r0
pe3yiabTatThl, (POPMYIUPOBATH BBIBOABI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSMBIX HW3MEPEHMH, ONpeAesss cpelHee 3HAaYeHHE
U3MepIeMoil BeMYHHBI ((POKYCHOE pacCTOSTHHE COOMPAIONIEH JIMH3bI), 000CHOBBIBATh BRIOOP criocoba
U3MepeHus (M3MEPHUTEIHHOTO MProopa);

IIPOBOJIUTH MCCJIEIOBAHNUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C HUCIOJIb30BAHUEM IPSIMBIX
U3MEpEeHuil (3aBHCHMOCTh IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBIKEHHHM 0€3 HayaJbHOU
CKOpPOCTH, TIEpHOAA KOJECOaHWH MaTeMaTHYECKOTO0 MAasTHHKA OT JUIMHBI HHUTH, 3aBUCHMOCTH YTJa
OTPaKEHHsI CBeTa OT YIJla MaJeHus MW YIJa NPEIOMICHHS OT yIJia TaJAeHHs): IUIAHHUPOBATh
UCCIICIOBAaHME, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBaTh pe3yJsibTaThl MOJTYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUAE TAOIMI U IpadUKOB, J1elaTh BBIBOABI 110 pe3yJibTaTaM
WCCIIC/IOBAaHMS, TPOBOJUTH KOCBEHHBIE H3MEPEHUs (M3NYECKUX BEIMYHH (CpPEeOHSSI CKOPOCTh M
YCKOpEHHE Tejla MPH PaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHE CBOOOJHOIO MaJieHHsl, *KECTKOCTb
HPY>XHUHBI, KOA(G(GUIMEHT TPEHUS CKOJIBbKEHHsI, MEXaHW4YecKasi paboTa MMOIIHOCTb, YaCTOTa U MEPUOJL
KOJICOAHWH MaTeMaTHYeCKOTO0 W MPYXHHHOTO MAasTHHKOB, ONTHYECKas CHJa COOMpAIONICH JIMH3BI,
pamMoaKkTUBHBIA (OH): TUTAHUPOBATh H3MEPEHHs, COOMpPATh OSKCIIEPUMEHTAIBHYI0 YCTAaHOBKY W
BBIMOJIHATh W3MEPEHUs, Cleys MNPEeNIOXKEeHHON HHCTPYKLMH, BBIUUCIATh 3HAYEHHWE BEIMYMHBI U
aHaAJIM3UPOBATh MOJIyUYEHHBIE PE3YJIbTAThI C YYETOM 3a/1aHHON MOTPEIIHOCTH U3MEPEHHIA;

co0IroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MU paboTe ¢ 1ab0paToOpHBIM 000pYyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPW3HAKW HM3YYCHHBIX (PU3MUECKUX MOJEJe: MarepuaigbHas TOYKa,
abcoMoTHO TBEPJOE TEJIO0, TOUEUHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHass MOJeJNb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh TPUHIMIEI JEHCTBHUS HM3YYCHHBIX MPHUOOPOB M TEXHHYECKHX YCTPOHCTB C
OTIOpPOI Ha WX OMHCAHUs (B TOM YHCIIE: CHUIOMETp, JATYHKH ITOJIOKEHHSI, PACCTOSIHUAS U YCKOPEHHS,
pakeTa, 9XO0JIOT, OYKH, IEPUCKOTI, (poToanmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI,  JIO3UMETD,
kamepa  BunbcoHa), HCHONB3ysl  3HAHMS O CBOMCTBaX (DM3WUYECKUX SIBICHUN M HEOOXOIMMBIC
¢du3nveckne 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBI M CXEMaTHYHBIE PHCYHKH W3yYEHHBIX TEXHUYECKHX YCTPOWCTB,
WU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTWYECKHX MPOIECCOB TPU PEIICHHH Y4eOHO-TTPAKTUIECKIX
3ajad, ONTHYECKHE CXEMBI JUIsI TMOCTPOSHHsI HW300paKeHH B TUIOCKOM 3epKaje M cOOMparomeit
JIMH3E;

MPHUBOANTE MPUMEPHI (HAXOIUTh HMH(DOPMAIMIO O TpUMepax) MPAKTHYECKOTO HCIOIB30BAHMUS
(Gu3nUecKnX 3HAHWI B MOBCETHEBHOW JKU3HU U OOecredyeHus 0e30MacHOCTH TMpH OOpaIieHuu C
npubopaMu ¥ TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbSI W COOJNIONEHHS] HOPM
HKOJIOTHUECKOTO IMOBEICHUS B OKpYy Karoliecpee;

OCYILECTBIISATh MOUCK MH(POpMaIuu (HU3NYecKoro conepxkanust B VHTepHETE, caMOCTOATEIbHO
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dopMyIHMpys TOMCKOBBIA 3ampoC, HAXOAWUTh IIYTH ONpEAETCHUsS IOCTOBEPHOCTH MOIYYCHHOM
uHpOpPMALIUK Ha OCHOBE MMEIOLINXCS 3HAHUN U IOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCIOJB30BaTh MpPHU BBHIIOJHEHUH YUYEOHBIX 3aJaHWil HAay4HO-TIOMYJISIPHYIO JUTEpaTypy
¢u3nUecKoro coaep)kaHusi, CIpaBOYHBIC MaTepHajbl, pecypchl ceTu MHTepHeT, BiageTh nmpuéMamu
KOHCIIEKTUPOBAHM TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3llaBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMALUU U3
HECKOJIbKUX UCTOYHUKOB (PM3MUYECKOTO COACPKAHMUS, ITyOIMYHO MPEACTABIATH PE3YIIbTaThl IPOSKTHON
WM HCCIIEIOBATEIbCKOM AEATEIbHOCTH, IPU 3TOM IPaMOTHO HCIIOJIB30BaTh M3YYEHHBIH MOHSITUIHBINA
ammapaTr H3ydaeMmoro pasfena (M3MKH U CONPOBOXKAATh BBICTYIUIGHHE Npe3eHTalueld ¢ yd4éroM
0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue KomnuectBo HporpaMMHoe coacpKkanue OCHOBHBIE BUBI IEATEIHHOCTH 06yqafonmxcs1
/1 4acoB

pasziesnoB U TeM
y4eOHOro peameTa

BeMYuH. Ousnyeckue
npubopsl. [lorpemHocTs
U3MEPEHUN
MexnyHapoaHas cucrema
€IMHMIL

Pa3nes 1. ®dusuka u ee poJib B NO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 | dusuka—Haykao 2 ®du3nka — HayKa O IPUPOJE. BrisaBienue paznnunii MexIy pU3HUECKUME U
pupoze SIBneHus NpupoAbIL. XMMHUYECKUMHU IIPEBPALICHUSIMM.
@u3nyecKue SBICHU: Pacno3naBanue u kiaccuduranus GU3NIECKux
MEXaHUYECKHUE, TEIUIOBHIE, SIBJICHUI: MEXaHUYECKUX, TEIIIOBBIX,
JJIEKTPUYECKUE, MATHUTHBIE, IEKTPUUECKUX, MATHUTHBIX U cBeTOBbIX. Habumoienue
CBETOBBIE, U olnrcaHue pU3NYECKUX SIBICHUN
3BYKOBBIEC
1.2 | ®usnyeckue 2 du3nyecKue BEIUUNHBI. Onpenenenne 1EHbI IETCHUS LIKAIbI
Bennunnbl N3mepenune puznueckux U3MEPUTENIBHOTO pHOopa.

N3mepenue MTMHEWHBIX pa3MepOB TeIl U
MPOMEKYTKOB BPEMEHH C YYETOM MOTPEIIHOCTEM.
N3mepenue 06bEMa )KUIKOCTH U TBEPIOTO TEa.
H3mepenne TemnepaTypsbl IpU TOMOIITA
YKAJIKOCTHOTO TEPMOMETPA U JaTYMKa
TEeMIIEPaTYPBI.

BrinosiHeHUE TBOPUYECKHUX 3aJaHUM 10 TOUCKY
Croco00B M3MEPEHUS HEKOTOPBIX (PU3NUECKHUX
XapaKTePUCTUK, HATPUMED, pa3MEPOB MaJIbIX

00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUM, MAJIBIX

23



IPOMEKYTKOB BpeMeHU. O0CyxkaeHue
MpeuIaraeéMbIX CIoco0O0B
1.3. | EcrectBeHHoO- 2 Kak ¢usuka u npyrue BrinBmkeHne runores, 00bsACHSIIOMMUX MPOCTHIC
Hay4YHBIH METOJ €CTECTBEHHBIE HAyKU SIBJICHUS1, HATIPUMED:
HO3HAHUSA U3Y4aroT IPUPOLY. — [104€MY OCTAHABJIMBAETCS ABHXKYLIeecs
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJILHOM IOBEPXHOCTH TEJIO;
METO/]I IO3HAHMUSL: — [I0YeMY B JKapKylo IOroly B CBETJION OJEXKIe
HaOJI0IeHNE, TOCTAaHOBKA IIpOXJaaHel, yeM B TEMHOMU. [Ipennoxenue
Hay4HOT'0 BOIIpoOca, CII0COOOB MPOBEPKH FMIIOTES.
BBIIBM)KEHUE TUIIOTE3, [IpoBenenue ncciaenoBaHus 0 NPOBEPKE KaKOil-
HKCHEPUMEHT 110 IPOBEPKE A100 TUIIOTE3BI.
TUIO0TE3, O0BSCHEHHE [TocTpoenne mpocreimmx Moeneil pusnaecKkux
Ha0JII01aeMOTr0 SIBJICHUS. SBJICHUH (B BUJIE PUCYHKOB HJIM CXEM), HAlpUMep
Onucanue pusnueckux MaJICHUE IIPEIMETa; MPSAMOIIMHENHOE
SIBJIGHUH C IIOMOILBIO pacnpocTpaHEHHE CBETA
MoZelen
Hroro o pazneny 6
Paznen 2. [lepBoHayajibHbIE CBEIEHNS O CTPOEHHH BelleCTBA
2.1 | Ctpoenue BemecTBa 1 CrpoeHue BelecTna: HabmtoneHne u MHTEpIIpeTaus OnbITOB,
aTOMBI U MOJIEKYJIbI, UX CBUJETENBCTBYIOMIMX 00 aTOMHO-MOJIEKYJIIPHOM
pa3Mepsl. ONbITHL, CTPOEHHMH BEILLECTBA: ONBITHI C PACTBOPEHUEM
JIOKa3bIBaroOIINE pa3IMYHBIX BEIIECTB B BOJIE.
JTUCKPETHOE CTPOEHUE OneHka pa3MepoB aTOMOB U MOJIEKYT
BELIECTBA C UCTOJb30BaHuEM (hoTOorpaduii, MoTyIEHHBIX
Ha aTOMHOM CUJIOBOM MuKpockore (ACM) —
naboparopHas pabota o teme: «OreHka
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JIaMeTpa aTOMa METOJIOM PSIJIOB
(c ucnmonp3oBanueM ortorpaduii).
Omnpenenenue pasMepoB MAJIbIX TEJ

2.2 | BuxeHue u JIBr>KeHre 4yacTHUL] BEIECTBA. Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
B3aUMO/ICHCTBUE CBs13b CKOPOCTUABUKEHUS JBIKEHUS U SBICHUSA TUPDY3UH.
JaCTHL BCUICCTBA JacTUIL HpOBe,IIeHI/IG U1 00BSCHEHUE OIBITOB
C TEMIICPATYPOH. 110 HAaOJIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
bpoyHoBckoe nBmkeHue, [IpoBenenue u 0ObSICHEHUE OIBITOB 110
muaddysust. 00HaPYKEHHUIO CUIT MOJIEKYJISIPHOTO MPUTSHKCHUSIH
B3aumopeiictBue yactuiy OTTAIKMBAHMUS
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE
2.3 | ArperatHbie ArperatHble COCTOSIHUS Onucanue (C UCMIOTB30BaHUEM MPOCTHIX

COCTOsIHHA BCIICCTBA

BEIIIECTBA: CTPOCHUE Ia30B,
YKUAJIKOCTEN U TBEPIBIX
(KpHCTaJUIMYECKUX ) TEJI.
B3aumocss3p Mexay
CBOMCTBaMH BEIIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX B MX
ATOMHO-MOJICKYJISIPHBIM
ctpoenneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM

BOJIBI

MOJIETICi) OCHOBHBIX Pa3InIHii B CTPOCHHUH Ta30B,
YKAJIKOCTEN U TBEPABIX TEI.

OOBsCHEHNE MAJION COKUMAEMOCTH KHUIKOCTEH 1
TBEPBIX TeJI, OOJIBIIION CKUMACMOCTH Ta30B.
OO0pbscHeHne coxpaneHus: GopMbl TBEPABIX TENl U
TEKY4eCTH YKHJIKOCTH.

[IpoBeneHue ONbITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUY BOJIbI YACTHIIBI HAXOJIATCS
B CpEJTHEM JIajIbIlle IPYT OT ApyTa (MJIOTHOCTH
MEHBIIIC), YeM B KUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
OCOOCHHOCTSIMU arperaTHBIX COCTOSTHUN BOJIBI U

CYIIECTBOBAaHUEM BOJHBIX OPTaHU3MOB
(MC — 6uonorus, reorpagus)
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Htoro no pazaeny

5

Pa3nen 3. /IBU:KeHHMe M B3aUMO/IeiicTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHuyeckoe JBUKECHHE. HccnenoBanue paBHOMEPHOTO ABHKEHUS,
JIBUKCHHE PaBHOMepHOE 1 OIIpe/ICNICHUE €0 IPU3HAKOB.
HEpaBHOMEPHOE JIBUKECHHE. Habnronenne HepaBHOMEPHOTO JBMKEHUS U
Ckopoctb. Cpennss oTpeziesIeHUE ero OTIANYUNA OT PABHOMEPHOTO
CKOPOCTbH MpHU JBU>KEHUSL.
HEpPaBHOMEPHOM Omnpenenenue CKOPOCTH PABHOMEPHOTO
nBKeHuu. Pacuér nmytu u JBIDKEHUS (LIApUKA B XKUIKOCTH, MOJIETTH
BpPEMEHH JIBUXKEHUS AJIEKTPHUYECKOTO aBTOMOOWIIS U T.11.).
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUs OpycKa
WIM LIapUKa 10 HAKJIOHHOMW IJI0CKOCTH Perienune 3a1au
Ha ONpeJENICHNE MMYTH, CKOPOCTUU BPEMEHH
PaBHOMEPHOTO JABUKECHHUS.
AHanu3 rpagiKoB 3aBUCIMOCTH IMYTH U CKOPOCTHU
OT BPEMEHHU
3.2 | Muepnus, macca, 4 SIBnenue nHepuuu. 3aKOH OObscHeHrEe U MPOTHO3UPOBAHUE SIBJICHHM,

IIJIOTHOCTD

nHepuuu. Bzanmonaencreueren
KakK MpU4YMHA U3MEHEHUS
CKOpOCTH

NIBIKEHHSA Tell. Macca kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BellecTna.

CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJIB
eInHuIe 00bEMA BEIECTBA

00yCIIOBJIIEHHBIX HHEPIHUEH, HATIPUMED, YTO MTPOUCKXOTUT
IpU TOPMOKEHHUU WJIM PE3KOM MaHEBPE aBTOMOOWIIS,
MoYeMy HEBO3MOXXHO MIHOBEHHO MPEKPATUTD JABIKCHUE
Ha BEJIOCUIIEIEHIN CaMOKaTe U T. II.

[IpoBenenue 1 aHAIN3 OIBITOB, JIEMOHCTPHPYIOIIHX
W3MEHECHHE CKOPOCTH JIBIDKESHUS Tella B Pe3yJIbTaTe
NEHCTBUS HA HETOAPYTUX TEJ.

Pemenwue 3aau Ha ornpeieJICHIE MacChl Tella, ero
00BEMa U IIIOTHOCTH.
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[IpoBeneHue u aHaJIU3 ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHMOCThH M3MEHCHHUSICKOPOCTH TeJIa OT €r0 MacChl
IpY B3aMMOIeicTBUM Tel. M3MepeHune Macchl Teia
Pa3TUYHBIMU CIIOCOOaMHU.

OmnpeneneHne MIOTHOCTH Tella B pe3yJIbTaTe
U3MEPEHUS €ro MacChl U 00bEMA

3.3

Cuna. Bune! cun

14

Cuna Kak XapakTepHUcTUKa
B3aUMOJEHCTBUA TEIL.
Cuna ynpyroctu 1 3aK0H
I'yka. I3mepenne cuibl

C MIOMOILBIO TNHAMOMETpA.
SIBNEeHME TATOTEHMS U CUIIA
TsokecTH. Cuila TSDKECTH Ha
JPYTUX IJIaHEeTaXx.

Bec rena. HesecoMocCTs.
CroxxeHue cui,
HaIlpaBJICHHBIX 110 OJTHON
MIPSIMOM.
PaBHOnElicTBYIOIIAS CHIL.
Cwita Tpenus. Tpenune
CKOJIbJKEHUS U TPEHUE
nokosi. Tpenue B mpupoaen
TEXHHUKE

N3yuenue B3auMoeHCTBUS KaK IPUYKUHBI U3MEHEHUS
CKOpOCTH Tena uiu ero aedopmarun.Onucanue
pEaNbHBIX CUTYalHil B3aUMOAEHCTBUATEI C TIOMOLIBIO
MOJI€JIeH, B KOTOPBIX BBOAUTCS MOHATHE U N300paKeHHE
CHJIBI.

N3yuenne cunel ynpyroctu. MccnenoBanue
3aBUCUMOCTH CUJIBI YIIPYTOCTH OT YJUIMHEHHUS
PE3MHOBOTO LIHYpa WU NPY>KUHbI

(c mocTpoeHuem rpaduka).

AHanu3 NpakTU4eCKUX CUTyalui, B KOTOPBIX
MIPOSBIIETCS AEUCTBUE CUIIBI YIIPYTOCTH (YIIPYToCTh
Msya, KPOCCOBOK, BETOK JIepeBa U Jp.).

AHanu3 cuTyalnuii, CBI3aHHbIX C SBIEHUEM
TATOTEHUSI.

OO0BsicHeHHE OPOUTAITBHOTO IBUKEHUS TJIAaHET

C HCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPILHH.

N3mepenue Beca Tena ¢ MOMOIIBIO0 JMHAMOMETPA.
O60cHOBaHME ATOTO CMIOCO0a U3MEPEHHUS.
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AHanu3 1 MOJIeTUPOBAHUE SBJICHUS HEBECOMOCTH.
DKCrepuMEHTAIbHOE MOTy4YeHHE MTpaBiia
CJIOKEHHMSI CUJT, HAIIPaBJIEHHBIX BJIOJIb OJTHOM
npsimoid. OnpenesieHne BeITUnYuHbI
PaBHOJICHCTBYIONICH CHUJI.

N3yyenue cuiibl TpEeHUS CKOJIBKEHUSI U CHIIBITPEHUS
HOKOSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSIOT

CHUJIBI JABJICHUSI U CBOMCTB TPYILIUXCS
IIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYAIHid, B KOTOPBIX
HPOSIBIISICTCS IEHCTBUE CHIIBI TPEHUS, HCTIONb3YIOTCS
CHocoObI €€ YMEHBIICHUS WINYBETHYCeHUS (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOKEHUE aBTOMOOUIIS,
MCIOJIb30BAaHUE MOAIIUITHUKOB, MJIABAaHUE BOJIHBIX
YKUBOTHBIXHU JIp.). Pelienue 3a1a4 ¢ UCMONb30BaHUEM
dbopMyn A pacu€Ta CUIIBI TSHKECTH, CHITBI

YIPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny
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Pa3nen 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB

4.1 | [JaBnenwue. [Iepenaua
JlaBJIECHUA TBEPABIMU
TeJIaMH, XKUIKOCTAMU M
razamu

3

JaBnerne. CriocoObl
YMCHBIICHUA U YBCIIUUCHUA
napiieHus. JlaBneHue rasa.
3aBHUCUMOCTE JABJICHHS T'a3a OT
00BEMa,

TEMIEPaTypHI.

AHanu3 1 00BSICHEHHE ONBITOB U TPAKTUYECKHUX
CUTYaIlUi, B KOTOPBIX MPOSIBISETCS CUJIa 1aBJICHMUSL.
O6ocHOBaHMEe CIOCOOOB YMEHbILIEHUS 1
YBEJIUYCHUS TABJICHHUS.

N3yuenue 3aBUCUMOCTH JIaBJICHUS ra3a
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[Iepenaua naBnenus
TBEPABIMH TEJIaMH,
KHUJKOCTAMHU U Ta3aMH.
3akoHn [lackains

0T 00bEMa U TeMIIEPaTYpBHl.

N3yuenune ocobeHHOCTEH NIepeiaun JaBICHUATBEPABIMU
TeJIaMU, )KUIKOCTSIMU U Fa3aMH.

O0ocHOBaHME PE3YILTATOB OIBITOB OCOOCHHOCTAMU
CTPOEHHS BEILIECTBA B TBEPIOM,)KUIKOM U
ra3000pa3HOM COCTOSHUSX.

DKCrepuMEHTAIbHOE JJOKAa3aTeIbCTBO 3aKOHA

[Tackais.

Pemrenne 3a1ay Ha pac4€T 1aBIICHUS TBEPIOTO

Tena

4.2 | JlaBaeHHE XKUIKOCTH 3aBUCUMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH IABJICHUS )KUIKOCTHOT
KHUJKOCTHU OT TTTyOUHBI. [IIyOUHBI IOTPYKEHUS U TNTIOTHOCTH KUIAKOCTH.
[THeBMaTHYECKHE MAIIMHBI. Habmonenue u 00bsiICHEHHE THIPOCTATHIECKOTO
I'mppocraTnyecknii nmapagokc. napajsokca Ha OCHOBe 3akoHa Ilackais.
Coo01maroImecsacocy bl M3yueHne coOOOIAIOIINXCS COCYIOB.
I'napaBiuyecKkre MEXaHU3MEI Pemenue 3a1au Ha pacy€T naBIEHUS )KUIKOCTH.
OObsicHeHre TPUHITUTIA JICUCTBUS THAPABINYECKOTO
rnpecca, MHEBMATHYECKUX MAalllvH.
AHanu3 1 00bACHEHHE MTPAKTUUECKUX CUTYAIIHH,
JIEMOHCTPUPYIOIIUX IPOSBICHUE JaBICHUS
JKUJIKOCTH M 3akoHa [lackans, Hanmpumep
MIPOLIECCOB B OPTaHU3Me TIPH TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe ATtMmocdepa 3eMiu u DKCcrepuMEHTAIbHOE O0OHAPYKEHHE
JIaBJICHUE aTMoc(epHOTo JaBJICHHUS.

aTMoc(epHOe JaBICHHE.
[Tpyu4nHBI CyIIecCTBOBAHHS

Amnanus 1 00bsSCHEHHE ONLITOB U MPAKTUYCCKUX
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BO3IYIIHOM 000JI0YKH 3eMIIH.
Onbit Toppuuennu.Mzmepenue
aTMoc(hepHOro1aBICHHUS.
3aBHCUMOCTH aTMOC(HEPHOT0
JaBJICHUS OT BBICOTHI HaJl
ypoBHeM Mopsi. [Ipubopsr

JUISL U3MEpPEeHUs

aTMoc(hepHOro TaBICHUS

CUTYyallHMi, CBA3aHHBIX C JICICTBHEM
aTMoc(epHOro JaBICHHUS.

OO®bscHeHue CyIIeCTBOBAaHUS aTMOC(epbIHa
3emJie U HEKOTOPBIX IUIAHETaxX Ui €€
OTCYTCTBHS Ha ApYyrux maHerax u Jlyne.
OO0bscHeHre U3MEHEHHUSI IUIOTHOCTH aTMOC(hepbIC
BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO AaBJICHUS OT
BBICOTBI.

Pemenue 3agau Ha pacuét atMochepHOTO
JTABJICHUSI.

Wzydenue ycrpoiicTBa 6apoMeTpa-aHepouia

4.4

JlelicTBUE KUJIKOCTH U
rasa Ha MOoTrpyKe€HHOE B
HHUX TEJIO

JlelicTBUE *KUIKOCTH M ra3aHa
MOrpyKEHHOE B HUX TEJIO.
BriTankuBaromias (apxumMeoBa)
cwia. 3akoH Apxumena.
IInaBanwme ter.
BosayxomiaBanue

DKcrnepuMeHTaIbHOE OOHApYKEeHUE AeHCTBUS
JKUAJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TENO.
OnpeneneHne BbITAKUBAIOIIEH CUITBI, IEHCTBYIOIIEH
Ha TeJI0, OTPYXKEHHOE

B KUJIKOCTb.

[IpoBenenue u 00CyX A€HUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIBI, ICCTBYIONIECH Ha TEJIOB
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM

B KUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH
JKUAJIKOCTH.

IIposepka nezasucumocmu GblMaIKU8aAOWEUCcUbl,
Oeticmayrowell Ha mejio 8 HCUOKOCMU, ON MACChl
mena.

HccnenoBanue 3aBUCUMOCTH Beca TEJa B BOJIE

0T 00BEMa MOrpyKEHHOM B KHUIKOCTH YaCTH Tela.
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Pemenue 3a1au Ha MpuMEHEHNE 3aKOHA
Apxumena v yCIOBHUS IJIABAHUS TEJl.
KoncTpyupoBanue apeomeTpa Win
KOHCTPYMPOBAHME JIOJIKU U OIIPEEICHUE €€

Ipy30N0ABbEMHOCTH

Hroro no pazaeny

21

Pa3znen 5. PaGoTra 1 MOITHOCTDH. DHEPTHUsi

5.1

Pabora 1 MOIIHOCTE

3

Mexanudeckas padbora.
MomHocTs

DKCIEepUMEHTAIBHOE OIpeIeTICHNE
MEXaHUYECKOI padOThI CHIIBI TSDKECTUTIPU
NaJICHUU TeJIa U CUJIBI TPEHUS

IIPY PAaBHOMEPHOM TIEPEMEILICHUH TeJIaro
TOPU30HTAJIbHOW MOBEPXHOCTH.

Pacuét momHOCTH, pa3BUBaEMOM MTPU OABEMEIIO
JIECTHHIIE.

Pemenue 3anau Ha pac4€T MEXaHUYECKON paboThI
1 MOIITHOCTH

5.2

[TpocTeie MeXaHU3MBI

IIpocTeie MEXaHU3MBI:
pblyar, 6J10K, HaKJIOHHAs
mockocTs. [IpaBuio
PaBHOBECHS pblyara.
[Ipumenenue npasuia
paBHOBECHS phluara

K 0JIOKY. «30J10TO€ IPAaBUIIO»
Mexanuku. KITJ{mpocTeix
MEXaHHU3MOB.

[IpocTeie MexaHU3MBI

B OBITY U TEXHUKE

Onpez[eneHI/Ie BBIUT'PBINIA B CHJIC ITPOCTBIX MEXAHU3MOB
Ha MpUMEPC pblvara, HOABUKHOI'O HHECTIOABHUIKHOT'O
6J'IOKOB, HaAKJIOHHOM INTOCKOCTHU. Mccnenopanue YCJIIOBHUA
PaBHOBCCHS pblyara.

O6Hapy)KCHI/IC CBOMCTB IMPOCTBIX MCXAaHU3MOB

B pas3JIMYHbIX UHCTPYMCHTAX U HpI/ICHOCO6J'IeHI/IHX,
HCIIOJIb3YCMBIX B GLITy N TCXHHUKEC, a TAKKEC

B )KMBBIX OpraHU3Max.

SKCHepI/IMeHTaJ'IBHOG JA0Ka3aTeJIbCTBO paBE€HCTBA

paboT npu MPUMEHEHUH MTPOCTHIX MEXaHNU3MOB.
Onpenenenne KIIJ] HaKJTOHHOMN TIIIOCKOCTH.
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Pemenue 3anau Ha mpuMeHEHUE paBuiIa
paBHOBecus pbryara v Ha pacuét KII1/]

5.3 | Mexanuueckas 4 Mexanuyeckas dHEprusi. DKClEepUMEHTAJILHOE OIPEIETICHUE N3MEHEHUS
DHEPIUs Kunernyeckas u KMHETUYECKOM U MOTEHIIMAIILHON YHEPTUU TEIAIPH €ro
IIOTEHIUAIbLHASA DHEPrUs. CKATBIBAHWUM 110 HAKJIOHHOM IUIOCKOCTH.
IIpeBpamenue oqHOTO BUAA DOopMyIMPOBAHKE HA OCHOBE UCCIIEIOBAHMS 3aKOHA
MEXaHUYECKON IHEPTUn COXPAHEHHUSI MEXaHUUYECKOM SHEPTUN.
B Jpyroi. 3aKkoH OO6cysxaeHne rpaHul] IPUMEHUMOCTH 3aKOHa
COXpaHEHUs DHEPIUUB COXpaHEHUs DHEPrUH.
MEXaHUKE Pemenne 3a1ay ¢ uCIIoNb30BaHUEM 3aKOHA
COXpaHEHUs DHEPIUU

Hroro no pazneny 12

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KJIACC

BCIICCTBA

MOJIEKYJIAPHO-KUHETUYECKON

TEOPHUH CTPOCHHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJIeKyJI. OTBITHI,
MOJITBEPKIAt0ITHE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOM
TEOpPHUH.

Mogenu TBEPIOTO, KUIKOTO
Y Ta3000pa3HOT0 COCTOSIHHI
BEILIECTBA.
Kpucrannmueckue n
amopdHbIe Tena.
OOBsICHEHHE CBOWCTB ra3os,
KUJKOCTEH U TBEPABIX TEI
Ha OCHOBE TMOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyuBaHue u
KanWJUIPHBIE SBJICHHUS.
TennoBoe pacupeHue u

CXKaTuc

Ne HaumenoBanune KomnuectBo HporpaMMHoe coacpKkaHue OCHOBHBIE BUBI IEATEIHLHOCTH 06yan0me051
/1 pa3zesioB U TeM HacoB
y4eOHOro npeameTa
Paznen 1. TenyioBbIe IBJIEHUS
1.1 | CrpoeHue u cBoOcTBa 7 OCHOBHBIE ITOJI0KECHUS HaGaronenue u MHTEpIIpeTalus OIbITOB,

CBUACTCIILCTBYOIUX 00 ATOMHO-MOJICKYJISIDHOM

CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEILIECTB B BOJIE.

Pewrenne 3a1a4 no OLICHMBAHUIO KOJINYECTBA
aTOMOB WJIM MOJIEKYJ B eiuHULe 00bEMa
BEIIECTBA.

AHanu3 TeKcTa IpeBHUX aTOMUCTOB (HaIIpuMep,
¢parmenTa nosmel Jlykpeuus «O npupoje
BeIlei») ¢ M3JI0’)KEHHEM 000CHOBaHU aTOMHOM
rUnoTe3bl (CMbIcIoBoe uTeHue). OueHka
yOeauTenbHOCTH 3TUX 00OCHOBAHUH.
OO0BsicHeHHe OPOYHOBCKOTO IBUKEHHUS, SIBICHUS
TG Qy3un U pa3Iuuuil MexX1y HUIMU Ha OCHOBE
MTOJIO’KEHNUN MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH CTPOCHUS BEIIECTBA.

OOBsicHEeHHE OCHOBHBIX pa3IMYHil B CTPOSHUH
ra3oB, )KHJKOCTEN U TBEPIBIX TEI

C HCIIOJIB30BAHUEM TOJIOKEHHUI MOJIEKYJISIPHO-

KMHETUYECKON TEOPUH CTPOCHUS BEIIECTBA.
[IpoBeaeHuE OMBITOB IO BHIPANIUBAHHUIO

KpHUCTAJIJIOB TOBApPEHHOM COJIM MIJIM caxapa.
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[IpoBenenue u 0OBSICHEHUE OIBITOB,
JEMOHCTPHUPYIOIINX KaWJUIAPHBIC SBJICHUS U
SIBJICHHE CMaylBaHMSI.

OOBsicHEHNE POJIH KaWJUIIPHBIX SBICHUM

JUTSI IOCTYIIJICHUS BOJIbI B OPraHU3M PacTeHUH.
Hab6mronenue, mpoBeneHre U 00bsICHEHUE OTBITOB 10
HAOJIFOICHUIO TEIIJIOBOTO PACHIUPEHUS T'a30B,
KUIKOCTEH U TBEPABIX Tel.O0bsICHEHNE COXpaHEHUS
00BEMa TBEPABIX TEI,TEKY4ECTH KUIKOCTH (B TOM
YHUCIIe, Pa3HUIIBI

B TEKYUYECTH IS Pa3HBIX KUIKOCTE),

JaBJICHMS Ta3a.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
JABJICHUS BO3TyXa OT €ro 00b&Ma HHATPEBAHUS WU
OXJIXKJICHHMS, U UX 00BSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHS.

AHanu3 NpakTUYECKUX CUTYallUi, CBA3aHHBIX

CO CBOMCTBAMM Ta30B, KUJIKOCTEH U TBEPABIX TEI

1.2

TenuoBsle mpoLecchl

21

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTBIO
TEIUIOBOTO JIBM)KEHUS YaCTHULL.
Buytpennsist sneprus. CriocoOsbl
W3MEHEHUs BHYTPEHHEN
JHEPrUu: TeIUIonepeaada u
coBeplieHune padoTsl. Bumbl

TCIUIonepeaavn:

O06ocHOBaHME TIPABIIT H3MEPEHUS TEMITEPaATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U TITKAJ
TEMIEPATYyPHI.

HaoOmronenne n 0o0bsiCHEHHE OMBITOB,
JIEMOHCTPHUPYIONINX U3MEHEHUE BHYTPCHHEH
SHEPTHUH Tejia B pe3yJIbTaTe TeIuIonepe1adr HpadboTh
BHEIITHUX CHII.

HaOmronenne u 00bICHEHHE OMBITOB,

00CyX/IeHUE IPAKTUYECKUX CUTYAIHH,
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TETUIONPOBOJHOCTb,
KOHBEKIIUS, U3TyUYCHHUE.
KommuecTBO TEIIOTHI.

V nenpHas TeNI0EMKOCTh
BelecTBa. TemiooOMeH U
TEIIOBOE PaBHOBECHE.
YpaBHeHue TEIJIOBOI'O
Oanmanca. IlmaBnenwe wu
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VaenpHas TEII0Ta IJIaBICHUS.
[TapooGpa3oBanue u
KoHAeHcauus. Mcrapenue.
Kunienne. Y nenpHas Temiora
napooOpa3zoBaHus.3aBUCUMOCTD
TEMITePATyPHIKUIICHUS OT
aTMoc(hepHOTo1aBICHHUS.
Bnaxunocts Bo3yxa.

DHeprus TOIUIMBA.

VYV nenpHas TeniaoTa

CrOpaHus.

[TpuHIUTIBI paOOTHI TETIIIOBBIX
nsurareneit KI1IemmoBoro
JBUTATEIIS.

TennoBble ABUTATENIN U

JEMOHCTPUPYIOIIUX PA3JIMYHbIEC BUJIbI
TeIUIONEepeIauu: TeIIONPOBOJHOCTb,
KOHBEKIIMIO, U3JTyYEHHUE.

HccaenoBanue sBjaeHUA TEMI000MeHa

IIPYU CMEIIMBAHUY XOJIOJHOM U TOPSYEi BOBL.

Ha6J’IIO,Z[eHI/Ie YCTAHOBJICHUS TCIIJIOBOT'O PAaBHOBECHA

MEXAy ropsiuei u XoJa01HoM Bogoil.OnpeneneHue

(I/I3MepCHI/Ie) KOJIMYECTBA TCIIJIOTHI, ITOJIYUYCHHOT' O BOI[Oﬁ

[P TEII000MEHEC HarpeThiM METANINYECKUM
LWJIAHIPOM.

Omnpenenenue (M3MepeHue) yaAeIbHON
TEIUIOEMKOCTH BEILECTBA.

Pemenue 3a1a4, CBA3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIMJIOTHI U TEIUIOEMKOCTH

IIpH TEII000MEHE.

AHanus cuTyauui NpakTUYECKOro UCIIOJIb30BaHMs
TEIIOBBIX CBOWCTB BEIIECTB UMATEPUAJIOB,
HalpuMep, B LIEISAX SHEProCOEePEKEHUS:
TEIUIOU30JISILIHSA, SJHEProcOepEraIue Kphlly,
TEPMOAKKYMYJISITOPHI U T. [I.

HabmtoneHue saBneHuii ucapeHus u
KOHJICHCAIIUH.

HccnenoBanue npouecca ucnapeHus
Pa3IMYHBIX )KUJIKOCTEH.

OObsicHeHUe SIBJICHUI CTIapEeHUs U
KOHJICHCAIIUA HA OCHOBE aTOMHO-
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3allATa OKPYIKAIOLIEH
cpeapl.

3aKOH COXpaHEHUs U
IIpEeBpalleHus SHEPTUUB
TEIJIOBBIX Ipolieccax

MOJICKYJISIPHOTO YUCHHS.
Habnronenue u 00bsicCHEHHE TIpoIiecca KUIISHHS,B TOM
YHCIIe 3aBUCUMOCTH TEMITEPATYPhI

KUTICHHSI OT JaBJICHHUSL.

Omnpenenenue (M3MepeHNE) OTHOCUTEILHON
BJIQKHOCTH BO3IyXa.

HaGmronenue nporecca riaBieHust
KPHUCTAJLUTUYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHME MPOIIECCOB IJIaBJICHUS

KPUCTAJUTUYECKUX TEJ U Pa3MATUCHUSITIPU
HarpeBaHUU aMOP(PHBIX TEJ.

Ornpenenenue (M3MepeHne) yaeabHOM TEII0ThI
TUTaBJICHUS JIBJIA.

OObsicHeHUe SBIICHUH MIaBICHUS U

KPUCTAIIM3AI[MU Ha OCHOBE aTOMHO-

MOJICKYJISIPHOTO yUCHHUSI.

Pemenwue 3aa4, CBA3aHHBIX C BEIYUCIICHHECM
KOJIMYECTBa TETJIOTHI B TIPOIIECCaX TETUIONEpe1aun
IpU MJIaBJICHUU U

KPUCTAITU3AIUH, UCTIAPDEHUH U KOHACHCAlUU. AHAIIN3
CUTYallui MPAKTUYECKOTO MPUMEHEHUSSIBICHUI
TJTABJICHUS U KPUCTAJUTH3AIINH, HAIPUMEp, TOJTy4YeHHe
CBEPXYHCTHIX MAaTEPHAIIOB, COJIEBAsl Tpeika U Ap.
AHanu3 paboThl U 0O0BSICHEHHE TIPUHIIUTIA

JICHCTBHS TEIJIOBOTO JBUTATEIS.

Brruncnenue komu4ecTBa TeIIOTHI,
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BBIJICJISIFOLIETOCS IPU CTOPAHUH PA3TMYHBIXBHU]IOB
torummBa, ¥ K11/ nBurarens.

OO0cyxIeHrEe YKOJIOTHYECKUX TTOCIICICTBUM
WCII0Ib30BaHUSI IBUTATENICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THIPOIJICKTPOCTAHITUI

Hroro o pazneny 28
Pa3nen 2. DiekTpuYecKrue 1 MATHUTHbBIE SIBJICHHSA
2.1 | Dnekrpuyeckue 7
3apsIbl.
3apspKEeHHBIE Tela HUX
B3anMMOICHCTBUSI

OnexTpusanus Tei.

JIBa poza JIEKTpUYECKUX
3apsaa0B. B3anmonelicteue
3apsSKEHHBIX TEl.

3akoH KynoHa (3aBUCUMOCTh
CHJIBI B3aMMOICHCTBHUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3apsII0B U
PacCTOSIHUS MEXIY TEJIaMu).
DNEKTPUYECKOE MOJIE.
HanpsxénnocTs
ANEKTPUYECKOTO TOJISL.
[TpuHuMn cynepno3uunn
NEKTPUYECKUX TOJIEN

(Ha Ka4eCTBEHHOM yPOBHE).
Hocurenu snekrprueckux
3apsaa0B. DIIEMEHTapHBIN
IIEKTPUIECKUN 3apsI.
Ctpoenue atoma.
[IpoBonHMKY 1

Hab6ronenue v mpoBeieHNE OINBITOB

0 AJIEKTPU3AIIMU TEJI PU CONTPUKOCHOBEHUH U
WHYKIUEN.

HaGmronenue u 00bsiCHEHNE B3aUMOIEHCTBUS
OJHOUMEHHO U PA3HOMMEHHO 3apsIKEHHBIX TEI.
OObscHeHre IPUHITUIA ACWCTBUS IIEKTPOCKOIIA.
OObsicHEHUE SIBICHUN 3JIEKTPU3aLUU U
COTIPUKOCHOBEHUU TEJI 1 UHIYKIIHEHC
HCIIOIB30BAHUEM 3HAHUM O HOCUTEIISX
3JIEKTPUYECKUX 3aPsII0OB B BEIIECTBE.
Pacnio3naBanue u 00bsICHEHUE IBJICHUI
3JIEKTPU3ALMH B IOBCEIHEBHOM JKU3HMU.
Habmroaenue u 00bsCHEHUE OIBITOB,
WJUTFOCTPUPYIOLIMX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3aps/ia.

HabumoieHre onbITOB MO MOACTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJISI.
HccnenoBanue neiMCTBHS SJIEKTPUUECKOTO MOJISTHA
MPOBOJHMKHU U JUDJIEKTPUKHU
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JAUDJICKTPUKU. 3aKoH

COXpaHEHUs JIEKTPUUYECKOTO
3apsa

2.2

TTocTosHHEBINI
AIEKTPUIECKUI TOK

20

DNEeKTPUYECKHM TOK.
YcnoBus cymiecTBOBaHUs
3JEKTPUUYECKOTO TOKA.
HcTouHrKH TOCTOSTHHOTO
ToKa. [eicTBus
ANEKTPUYECKOTO TOKA
(TenyoBoe, XMMUUYECKOE,
MarHuTHOE).
DNEeKTPUUYECKHI TOK B
KHUJKOCTAX M razax.
DneKkTpruyecKast Lelb.
Cuuta Toka. DIIEKTpUUIECKOe
HarpspKEHUe.

COHpOTI/IBJ'ICHI/Ie IIpOBOAHUKA.

Y nenbHoe CONPOTUBIIEHUE
BemecTBa. 3akoH Oma JJis
y4acTKa LeMu.
IlocnegoBarensHOE U
napajieIbHOE COETUHEHUE
MIPOBOIHUKOB.

PaGorta 1 MOIIHOCTH
AIEKTPUIECKOTO TOKA.
3akoH JIxoyns—Jlenua.
DIIEKTPUYECKUE 1IENU U

HaGuroieHne pa3nyHbIX BUIOB ACHCTBUS
AJIEKTPUUYECKOTO TOKA M OOHAPYKECHUE STUXBUJIOB
JIEHCTBHS B IIOBCEIHECBHOM KHU3HM.

HaGmronenre BO3HUKHOBEHHS Ta30BOTO pa3psigan
3JIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa ¥ UCTIBITAHUE DJICKTPHYCCKOM LIETIH
IIOCTOSTHHOTO TOKA.

H3Mepenue cuibl TOKa aMIIEpMETPOM.
H3MepeHue 3eKTprUIeCKOro HalpsyKEHUS
BOJILTMETPOM.

[TpoBenenue u 0OBICHEHUE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
3JEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOJIHUKA OT €r0

JJIMHBI, TUIOMAAW MMOMEPECUYHOTO CCUCHUAN MaTCpUralia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAOIIIETO Yepe3 PEe3UCTOopP,

OT COTIPOTUBIICHUS PE3UCTOPA U HAIPSKEHUSHA
pesucrope.

[IpoBepka nmpaBuia CIOKEHUS HAMPSIKSHUUTIPU
MTOCJIEZIOBATEIILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBmiIa JIIS CHITBI TOKA

TIPH TTAPAJUICTIEHOM COSTMHEHUN PE3HCTOPOB.
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moTpeduTenn
AIIEKTPUIECKON SHEPTUHB
obITy. KopoTkoe 3ambIkaHue

AHanu3 cuTyanui nociuea0BaTesIbHOro U

HapasuIeIbHOrO COSAMHEHHS IPOBOHUKOBB

JIOMAIITHUX JIEKTPUUYECKUX CETSX.

Pemenue 3anau ¢ ucnonbp3zoBaHueM 3akoHa Omaun
(dhopmMy pacuéra 3IEKTPUUECKOr0 CONMPOTUBIICHUS TIPU
MOCIIeI0BaTEILHOM U MapajlieIbHOM COeIMHEHUU
POBO/IHUKOB.

Omnpenenenue padoOThI AIEKTPUIECKOTO TOKA,
IPOTEKAIOILEr0 YEPE3 PE3UCTOP.

Omnpenenenyre MOITHOCTH 3JIEKTPUUECKOI0 TOKA,
BBIJICISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 JIAMIIOUKY
oT HanpsbkeHus Ha Hell. OnpenenenueKII/l narpesarens.
WccnenoBanue npeobpa3oBaHus SHEPTUUIIPU

oAbEME Ipy3a JIEKTPOJIBUTATEIIEM.

OObsicHeHHe yCTPOWCTBA U IPUHIIUTIA I1eUCTBUS
JOMAITHUX AJIEKTpOHArpeBaTeNbHBIX TPUOOPOB.
OObsicHeHrEe TPUYUH KOPOTKOTO 3aMBIKAHUSI U
NpPUHIUIA JEHCTBUS MJIABKUX IPEIOXPAHUTENEH.
Pemenue 3a1a4 ¢ Cnosib30BaHUEM 3aKOHA

[xoyna—Jlenna

2.3

MarauTHEBIE IBIICHUS

ITocTosTHHEIE MarHMUTHI.
BzaumoneticTeue
MOCTOSTHHBIX MarHUTOB.
MarauTHOE ToJIe.
MaruuTHoe 1oJjie 3eMJIn

HccnenoBanne MarHuTHOTO B3aUMOAECHCTBUS
MOCTOSSHHBIX MarHUTOB.

H3ydyeHne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPH
WX OOBEMHCHHUH U Pa3/ICIICHHUH.

HccnenoBanne MarHuTHOTO B3aMMOACHCTBUS
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M €T0 3HAYCHUE IS )KU3HUHA
3emie. OnbIT Dpcrena.
MarsuTHoOe I0JIe
3JEKTPUUYECKOTO TOKA.
[Ipumenenue

3JIEKTPOMAarHuTOB

B TEXHUKE. [lelicTBrE
MarHuTHOTO MOJIS

Ha IMIPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIND
MIOCTOSIHHOTO TOKA.
Hcnonb3oBaHue
3JIEKTPOABUTATEIEH

B TEXHUYECKUX YCTPOUCTBAXU Ha
TpaHCHopTe

ITOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO IOJIsl TOCTOSIHHBIX MAarHUTOB MPU
X 00beIMHEHNH U pa3aeneHuu. [ IpoBeneHre onbITOB 1Mo
BHU3yaJIu3aluu OISl MOCTOSHHBIX MarHUTOB.

N3ydenue siBieHNs HaMarHW4YMBaHUS BEIIECTBA.
HccnenoBanue neicTBUs dJIEKTPUUECKOTO TOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBeaeHue onbITOB, AEMOHCTPUPYIOIINX

3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTyIIKH

C TOKOM Y MAarHuTa OT CHJIbI U HAIlPaBJICHUS TOKAB
KaTyIIKe.

AHanu3 cuTyalnui NpakTH4eCKOro MpUMEHEHHUs
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIIEHHOCTH, MEAUIIUHE).
N3ydenue neicTBUS MarHUTHOTO MOJISTHA

IIPOBOJHUK C TOKOM.

N3ydenue JNIEUCTBUS BIIEKTPOJIBUTATEIS.
W3smepenne  KIIJI  anexTpoaBurareabHoOu
YCTaHOBKH.

Pacnio3HaBaHue u aHanu3 pa3auyHbIX

IIPUMEHEHUN JJIEKTPOABUraTENCH

(TpancnopT, OBITOBBIE YCTPOICTBA U AP.)

2.4

3J'IeI(Tp0Mal" HUTHAaA
HUHIAYKOUA

OneiTel @apanes. SBnenne
3JIEKTPOMATrHUTHOMN
unaykuuu. [Ipasuno Jlenna.
DIeKTpOreHeparop.

OTMBITHI 10 UCCIIEAOBAHUIO SIBIIEHUS
3JE€KTPOMArHUTHOM MHAYKIIUH: UCCIIEJOBAaHUE
W3MEHEHU 3HAUYCHUSI ¥ HAIPABIICHUS
WHIyKIIMOHHOTO TOKa
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CrniocoObl nosty4eHus

ANEKTPUUYECKON IHEPTHH.

DNeKTpOCTaHIIUU
Ha BO300HOBIIAEMBIX

HCTOYHHUKAX SHCPIrun

Hroro o pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC

No
/o

HanmenoBanue
pa3esioB U TeM
y4eOHOT0 peameTa

KonnuectBo
JacoB

IIporpammHoOe conepxanue

OCHOBHBIE BUJBI JCATCIIBHOCTHU O6yanOIHHXCSI

Pa3zgen 1. Mexanuueckue iBJICHUSA

11

Mexanuueckoe
JIIBUKEHUE U CLIOCOOBIETO
ONUCAHUS

MexaHn4YeCcKOe IBUKEHUE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO ABUKECHHUS.
PaBHOMepHOE
IIPSIMOJIMHENHOE IBUKEHUE.
HepasHomepHoe
MIPSIMOJIMHENHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAs
CKOpPOCTb TeJla pU
HEPABHOMEPHOM JIBHIKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE IBUKEHUE.
CBobosHOe najieHue.
OnbiTel ["anunes.
PaBHOMEpPHOE ABMKEHUETIO
OKPYXHOCTH.

[Iepnon 1 wactora
obparmenus. JIunelinas u
YTJI0Basi CKOPOCTH.

AHanu3 1 00Cy’KIeHUE pa3InYHbIX IPUMEPOB
MEXaHUYECKOTO JBMKECHUSI.

OO6cy>xaeHne rpaHul] MPIMEHUMOCTH MOJIEIH
«MaTepualibHasi TOUKa».

Onucanne MEXaHUYECKOTO JIBUKCHHUS PA3ITNIHBIMA
crocobamu (ypaBHEHHE, TabIuIa,rpaduK).

AHaIN3 KU3HEHHBIX CUTYallui, B KOTOPBIX
HPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBYDKCHUSI.

HaGnronenne MexaHM4eCcKOro JBM)KEHUS Tella
OTHOCHUTEJIBHO Pa3HBIX TeJ OTCYETA.

CpaBHeHue MyTeil U TPaeKTOPUI JIBHKEHUS OJTHOTO U
TOTO0 K€ TeJla OTHOCUTEIBHO PA3HBIXTEN OTCUETA.
Amnanu3 texkcta ['anmies 00 OTHOCUTENBbHOCTH
JIBIDKEHUS; BBIITOJTHEHHE 33/1aHUH 110 TEKCTY
(CMBICIIOBOE YTEHHE).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa
VUM IBYDKEHHSI [IIAPHKA TT0 HAKIIOHHONTITOCKOCTH.
AHanus 1 00cyKIeHre crocoboB
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[HenTpocTpeMuTenbHOE
YCKOpeHue

pUOIM>KEHHOTO OINpEIEIEHUSI MTHOBEHHON
CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO

JBUKEHUS (IIapUKa B KUAKOCTH, MOJICITH
AIEKTPUIECKOTO aBTOMOOMJIS U T. 11.).
Onpenenenue nMyTy, IPOUAECHHOIO 3a JaHHbBIN
MIPOMEXKYTOK BPEMEHH, U CKOPOCTH Teja

1o rpaKy 3aBUCIMOCTH ITYTH PaBHOMEPHOTO
JIBUKCHHS OT BPEMCHHU.

OO6cyxeHrne BO3MOKHBIX TPUHIIUIIOB ACHCTBUS
PUOOPOB, U3MEPSIONINX CKOPOCTh(CITUIOMETPOB).
Brruncnenue myTa 1 CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH>KEHUUTENA.
Omnpenenenre NpoiICHHOTO MyTH U YCKOPEHUSIIBU>KEHUS]
Tena no rpaduKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBIKCHUS TEJIa OT BPEMCHH.

IIposepka eunome3uvl.: eciu

npU PagHOYCKOPEHHOM OBUNCEHUU

0e3 HaYaIbLHOU CKOPOCMU NYMU OMHOCAMCAKAK PO
HEeUEMHbIX Yuces, mo cOOmeemcmeayouue
NPOMENCYMKU 8PEMEHU

0OUHAKOBDL.
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Ornpenenenue yCKOpEHUs Teja npu
PaBHOYCKOPEHHOM JBUKEHUUIIO

HAKJIOHHOM TUIOCKOCTH.

M3mepenue nepruoia 1 9acToThl OOpalieHusTena
10 OKPYKHOCTH.

OrnpeneneHne CKOpOCTH paBHOMEPHOTO
JIBUJKECHHUS TeJla IO OKPYKHOCTH.

Pemenue 3anau Ha onpeneneHue
KHMHCMATHYCCKUX XAPAKTCPUCTUK
MEXaHUYECKOTO ABUKEHUS Pa3IUYHbIX BUJOB.
PacnioznaBanue u npubInKEHHOE ONUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO ABUKEHUS B
MPHUPOJIE U TEXHUKE (Ha mpuMepax cBOOOIHO
MAJAOLIUX TeJl, ABUKEHUS KUBOTHBIX,

HEOECHBIX TeJl, TPAaHCIIOPTHBIX CPEICTB U IP.)

B3aumoeiicTBre TEN 10 Ilepseiii  3akoH HeroToHA. Habmronenre u 00CykIEHHE OIBITOB
Bropoii  3akon  HeioToHa. C IBM)KCHHMEM TeJIa IIPU YMEHBIIECHUH BIMSAHUAAPYTUX
Tpernit  3akon  HproToHa. TeJ, IPEISITCTBYOIIUX JIBUKEHHUIO.
[TpuHIHMT CyNePIO3UIIUHCHIL. Ananmus texcra ['anuies ¢ onmucaHueM MEICJICHHOTO
Cuna ynpyroctu. 3akon I'yka. AKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH HHEPIUH;
Cuna TpeHus: CHIIa TPeHHS BBINOJIHEHHE 33J]aHUH 110 TEKCTY (CMBICIIOBOE
CKOJIbXKEHUS1, CUJIa TPEHUS 4TEHHE).
MOKOs, APpYTUC BUABITPCHUS. OO6cyxIeHre BO3MOXKHOCTHU BBIIMOJTHEHUA3aKOHA
Cuna TSHKECTH M 3aKOH WHEPIIMHU B Pa3UYHBIX CUCTEMaX OTCUETA.

BCCMUPHOT'O TATOTCHUS. Ha6J’IIOIICHI/Ie n O6cy)KJICHI/IC MEXaHUYCCKUX




YckopeHue cBOOOIHOTO
najeHus. J[BHKeHue IIaHeT
Bokpyr Counia. [lepBas
KOCMUYECKasi CKOPOCTb.
HesecomMocTb u neperpysku.
PaBHOBECHE MaTeprUaIbHOM
TOYKH. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOro Tena
C 3aKPEIIEHHON OChIO
BpalleHusi. MOMEHT CHJIBI.
LenTp TsxeCTH

SIBJICHUH, POUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM

U YCKOPEHHOM JIBH)KEHUH OTHOCHUTEIIBHO
kabuHeTa pu3uKH.

JeiicTBHS ¢ BEKTOpaMU CHUJI: BBITIOJTHEHHE
3aJJaHUM TI0 CIIO’KEHHUIO U BEIYUTAHUIO BEKTOPOB.
HaGnronenue u/unu mpoBeIeHUE OBITOB,
JIEMOHCTPHUPYIOLINX 3aBUCUMOCTh YCKOPEHUSTENA OT
MPUIIOKEHHOM K HEMY CHJIBI U MAaCCBITEIA.
AHanu3 u 00bSICHEHHE SABJIICHUM

C HCII0JIb30BaHUEM BTOPOTro 3akoHa HeloToHa.
Pemenue 3a1a4 ¢ nCIoyib30BaHUEM BTOPOTO 3aKOHA
HeroToHa 1 nTpaBuIia CII0KEHUS CHUIL.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyaruii, B KOTOpbIX HaOII0AI0TCS
yopyrue aepopmaium, U ux o0bsiCHEHUE

C UCIIOJIb30BaHUEM 3aKkoHa ['yka.

Pemenue 3ama4 ¢ ucnosib3oBanueM 3akoHal yka.
HccnenoBanue 3aBUCMIMOCTH CHIIbI TPEHUS
CKOJIBXKEHHUS OT CHIIBI HOPMAIBHOTO JaBJICHHS.
OO0cyxaeHne pe3yIbTaToB UCCIICI0BAHMS.
Onpenenenue ko3 uirienTa TpeHUs
CKOJIBXKEHUSI.

W3mepenune cuitbl TPEHUs TIOKOSI.
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Pemenwne 3ana4 ¢ ucnosb3oBaHueM (GOPMYITBLIIIS
CHUJIbI TPEHUS CKOJIbKEHUSI.

AHann3 IBUKEHHUS TeJl TOIBKO MO IEHCTBUEMCHUIIBI
TSDKECTH — CBOOOIHOTO TIa/ICHUS.

OObscHEeHnEe HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOIO MaJIeHUs OT MacCChI TeJa.

OueHka BETUYUHBI CUJIBI  TATOTEHUS,
JIeHCTBYIOIIEH MEXIy ABYMs TelaMH (ISt
Pa3HBIX Macc).

AHanu3 IBUXKEeHUsI HEOECHBIX TEJO/T

JIECTBUEM CHJIBI TSTOTEHUS

(C UCIOJIb30BAHUEM JIOTIOJIHUTEIIbHBIX
HMCTOYHUKOB UH(OpMAIUN).

Peenue 3a1a4 ¢ uCnosib30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYIIBI

TSt pacuéTra CUJIbI TSHKECTU. AHAIU3
OPUTMHAIBLHOTO TEKCTA,

OMUCHIBAIOLIETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBITIOJIHEHUE 3aJJAHUNATIO TEKCTY
(CMBICIIOBOE YTEHHE).

Habmroienue u 00cyskx/1eHre OMBITOB

10 U3MEHEHHIO Beca Teja Py YCKOPEHHOM
JIBIDKCHUH.

AHanu3 ycioBUi BOSHUKHOBEHHUSI HEBECOMOCTUH
MepPETrpy3KH.

Pemenue 3ama4 Ha onpeenieHne Beca Tena

B PA3JIMYHBIX YCIOBHSIX.
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AHanu3 cuil, IeUCTBYIONIMX Ha TEJO,
MOKOsIIIIeecs: Ha OIope.
OrnpeneneHre NEeHTpa TSHKECTH Pa3IMYHBIX Tell

1.3.

3aKOoHBI COXpaHCHHA

Nmnynsc tena. MI3mMeHeHue
uMITyJabca. MiMmyibc cuibl.
3aKOH COXPaHEHHs UMITYyJIbCA.
PeakTuBHOE ABMKEHHE.
Mexanunueckas paboTa u
MolHocTh. Pabora cun
TSOKECTH, YIIPYTOCTH, TPEHHUS.
CBsI3b 3HEPrUM U pabOTHI.
[loTeHunanpHas 3HEprus Tena,
IIOIHATOTO HaJl IOBEPXHOCTHIO
3emun.IloreHnmanbHast
9HEPIUs CKATOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUU

Habmoienue u 00Cy X I€HHUE OIBITOB,
JIEMOHCTPUPYIOIIUX Mepeaady UMITyJIbca

IIPU B3aUMOJICHCTBUHU TEN, 3aKOH COXPAHEHUS
UMITYJIbCA TIPU a0COTFOTHO YIIPYTOM M HEYIIPYTroM
B3aUMOJICHCTBUU TEl.

AHanu3 cUTyaluid B OKPYXKaroIen KU3HHIC
MCII0JIb30BaHUEM 3aKOHA COXPAaHEHUS! UMITYJIbCA.
Pacnio3naBanue siBJI€HUSI p€aKTUBHOTO

JIBIDKCHUSI B TIPUPOJIC U TEXHUKE.

[IpuMeneHue 3aKkOoHA COXpaHEHUST UMITYJIbCa JJIS
pacuéra pe3yJabTaTOB B3aUMOICUCTBHS Tey(Ha
puUMepax HEyIpyroro B3auMOJICUCTBUS, YIIPYTOTO

HCHTPAJIbHOT'O B3aMMOACHCTBUSA ABYXOJAWHAKOBBIX TCIJI,

OJIHO U3 KOTOPBIX

HETIOBUKHO).

Pemrenue 3a1a4 ¢ UCNoJIb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Onpenenenue pabOThl CUIIBI YIPYTOCTH IPH
noabEMe rpysa c HCIIOJIb30BAHUEM
HEMOJBIKHOTO ¥ TOJBHXXHOTO  OJIOKOB.
N3mepenne MOLHOCTH.

N3mepenne moTeHMaabHOM SJHEPT UM YIIPYTO
ne(OpMHUPOBAHHON MPY>KUHBI.
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N3mepenre KWNHETUYECKOW SHEPTUH TEJIAIo
JUIMHE TOPMO3HOTO ITyTH.

OKCIIEpUMEHTAIBHOE CPAaBHEHUE U3MECHEHMUS
IIOTEHIUAIBHOW U KHUHETUYECKOW SHEPIUH Tellalpu
JBIKCHHUH 110 HAKJIOHHOMU IIJIOCKOCTH.
OKCIepUMEHTANIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUsI MEXaHUYECKON SHEPTUH IIPU
CBOOOJHOM MAaJCHUH.

IIpumeHeHne 3aKOHA COXPAHEHHUS
MEXaHUYECKOM SHEPTuu s pacyéra
MOTEHIMAJIbHON U KUHETUYECKOW SHEPTUI Tea.
Pemenne 3a1a4 ¢ HCIOJIB30BaHUEM 3aKOHA
COXpPaHEHHUsI MEXaHUYECKON SJHEPTUn

Hroro no pazneny 20
Paznen 2. Mexannueckne KoJ1e0aHus U BOJIHbI
2.1 | Mexannueckue 6 KonebarenbHoe IBUKEHHUE. Habmonenue koieOanuii mo IeHCTBHEM CHII
KOJICOaHMS OCHOBHBIE XapaKTEPUCTUKU TSOKECTU U YIIPYTOCTU U OOHAPYKEHHUE TT0TI00HBIX

KoJeOaHuii: Iepruo, 4acToTa,
aMILIUTY 1a.
Maremarudecknii U
MIPYKUHHBIA MasSTHUKH.
[IpeBparnienue >HEprunIpu
KO0JI€0aTeIbHOM JIBYDKEHUH.
3aTyxaromue KoaeoaHusl.
BoinyxneHHble KojeOaHusl.

Pe3onanc

Kose0aHui B OKPYIKAIOIIEM MHUpE.

AHanu3 koneOaHuil rpy3a Ha HUTH UHA
npyxxuHe. OnpeneneHrne 4acToThl
Kos1e0aHuI MaTeMaTH4YeCKOro U MPY>KUHHOTO
MAasITHHKOB.

HaOmronenune n 00bsICHEHNUE ABIIEHUS
pe3oHaHca.

HccnenoBanue 3aBUCHMOCTH TTEPHOJIa
Kosie0aHui MOJABEIICHHOTO K HUTH IPy3a0T

JJIMHBI HUTH.
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[TpoBepka HE3aBUCHUMOCTH TEpHO/Ia KOJeOaHUITpy3a,
MOJIBEIIEHHOTO K JICHTE, OT Macchl rpy3a.Habmronenue n
00CYX/ICHUE ONBITOB, JEMOHCTPHPYIOIIUX 3aBUCHIMOCTb
nepuoa

KOJICOaHUH TMPYKUHHOTO MasiTHUKA OT MacChirpy3a u
KECTKOCTU TPy KUHBI.

[IpuMeHEHHE  MAaTEeMAaTUYeCKOr0 W MPYKHUHHOTO
MasITHUKOB B KadeCTBE MOJCICH I  OIHCAHHS
KOJICOAHUH B OKPYIKAIOIIEM MHPE.

Pemenne 3amay, CBA3aHHBIX C BBIYMCICHHEM HWIIN
OIICHKOM YacTOTHI (TIEpHo/1a) KoJieOaHu

Hzmepenue yckopeHnus c60600H020 nadetus.

2.2

Mexanndeckue
BOJIHBI. 3BYK

MexaHn4eCcKHUe BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbHbIe 1
ToTnepeyHbIe BOJHEI. [[nrHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHEHuUs.
MexaHu4ecKre BOJHBIB
TBEPIOM TeEIIE,
CECMUYECKHE BOJTHBI.
3ByK. ' poMKOCTB 3ByKa U
BbIcOTa TOHA. OTpakeHue
3Byka. MH}pa3Byk u
YIbTPa3BYK

OOHapy»xeHure 1 aHaJIu3 BOJHOBBIX SIBICHUIB
OKPYXKaroIeM MUPE.

Habmtoienue pacnpoctpaHeHus MPOOIbHBIXU
MOTIEPEYHbIX BOJIH (Ha MOJENIN) U
OoOHapy)KeHUE aHAIOTHYHBIX BUJIOB BOJTHB
npupoe (3ByK, BOJIHBI Ha BOJIE).
Berurcnenue JUIMHBI BOJTHBI B CKOPOCTH
pacmipocTpaHeHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTALHOE ONPE/IEIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Ha0umroteHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCIIE, C UCMIOJIB30BaHUEM
MY3bIKQIBHBIX HHCTPYMEHTOB).

Habmoienue u 00bsCHEHUE SIBICHUS
aKyCTHUYECKOTO pe30HaHCa.
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AHanau3 OpUrMHAIBHOIO TEKCTA, MOCBALIEHHOIO
MCII0JIb30BAaHUIO 3BYKa (WM YIbTPa3ByKa)

B TEXHUKE (3XOJIOKALMS, YIbTPa3BYK

B MEJIMLIMHE U JIp.); BBIIOJIHEHUE 33JaHUIII0

TEKCTY (CMBICJIOBOE UTECHHUE)

Hroro no pazaeny

12

Pa3nen 3. DiieKTpOMArHUTHOE 10JIe H 3J1eKTPOMATHUTHBIE BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DNEeKTpOMarHuTHOE MOoJIe€. IToctpoenue paccykaeHuil, 000CHOBBIBAIOLINX
noJie u DIEeKTpOMarHUTHBIC BOJIHEI. B3aUMOCBSI3b JICKTPHUYECKOTO ¥ MAarHUTHOTO TTOJICH.
3JICKTPOMArHUTHBIC CBoiicTBa DKCTIIEpUMEHTAIBHOE U3YICHHUE CBOKICTB
BOJIHBI JJICKTPOMArHUTHBIX BOJIH. QJICKTPOMAriuTHLIX BOJIH (B TOM 4YHUCJIC C

[1Ikana 3J1EKTPOMarHUTHBIX MOMOIIBI0 MOOMIIBHOTO Tee(oHa).
BOJH. Ucmonp3oBandue Ananus PEHTICHOBCKUX CHUMKOB
3JIEKTPOMArHUTHBIX BOJTHIJIS HCJI0OBCHCCKOro OpraHnsMma.
COTOBOM CBSI3M. AHan3 TEKCTOB, OMHCHIBAIOIIUX MTPOSBICHUS
DNeKTpOMarHuTHAS IPUPOA AIEKTPOMATrHUTHOTO U3ITyYEHHUs B IPUPOJIC: KUBBIE
cBeta. CKOPOCTb CBETA. OpTaHW3MbI, U3Ty4EHUS] HEOSCHBIX TEJI(CMBICIIOBOE
BoanoBbie cBOMCTBaA CBETa YTCHHUE).
Pacnio3naBanue 1 aHaIM3 pa3IuYHBIX
MPUMEHEHHI 3JIEKTPOMAarHUTHBIX BOJTHB
TEXHHKE.
W3y4eHne BOTHOBBIX CBOMCTB CBETA.
Pemenwne 3am1a4u ¢ ucnonab3oBaHueM Gpopmyn s
CKOPOCTH 3JICKTPOMArHUTHBIX BOJTH, JITHHBI
BOJIHBI U YaCTOTHI CBETA
HWroro no pa3aeny 6
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Pa3znea 4. CBeToBBIC IBJICHUSHA

4.1 | 3aKoHEI
pacrpocTpaHeHHUs
cBeTa

JlydyeBag Moaenb cBeTa.
Hcrounuku cBera.
[IpssmonunHenHoe
pacnpocTpaHEHHUE CBETA.
3armenus ConnHua u JIyHBI.
OTtpaxxenue cBeta. [lnockoe
3epKajio. 3aKOH OTPaXKEHUSI
CBeTa.

[Ipenominenue cera. 3aKoH
npenomienus ceera. [lonnoe

BHYTpPEHHEE OTPaKEHUE CBETA.

Hcnonp3oBaHue MOJTHOTO
BHYTPCHHETO OTPAXKCHUA B
OIITUYCCKUX CBCTOBOJax

HaGnroneHue onbITOB, IEMOHCTPUPYIOIIHUX
SIBJICHHE MPSIMOJIMHEHHOTO PaclpoCTpaHEHHUSICBETA
(BOBHMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIpETaLUs C UCTIOIb30BaHUEM

MIOHATHUS CBETOBOT'O JIyya.

OOBsiCHEHHE U MOJICTTUPOBAHHUE COJIHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXKEHUS
CBETOBOI'O JIy4a OT yTJja MaJeHusl.

W3yuenune CBOWCTB N300pakeHUs B INIOCKOM
3epKaiie.

HaOnronenue u 00bICHEHHE ONBITOB

110 TIOJTYYEHUIO H300paKeHUH B BOTHYTOM U
BBINYKJIOM 3epkanax. HaOmronenue u

00BSICHEHUE ONIBITOB MO MPEJIOMIIEHHUIO CBETA Ha
TpaHMIIe PA3TUYHBIX CPEJl, B TOM YHCIIE OMBITOB C
MOJTHBIM BHYTPEHHUM OTPa’KEHHEM.

HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIIEHUS OT
yIJia MaJieHusl CBETOBOTO JIyyaHa IPaHUIIE «BO3TYX—
CTEKJIO».

Pacnio3naBaHue sSIBIICHUN OTPAKEHUS U
IPEJIOMJICHUS CBETa B MIOBCEIHEBHON KU3HU. AHAIIU3
¥ 00BSICHEHHE SIBIICHUS ONITHYECKOTOMHUPaXKA.
Pemenue 3a1a4 ¢ UCronb30BaHUEM 3aKOHOB
OTpaKeHUsI U MPEJIOMIICHUS CBETa
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4.2 JIMH3BI U OTITHUECKHE JIunza. Xop jtyuyen B JIMH3E. [Tomrydenne n300pakeHHid ¢ TOMOIIIBIO
puOOpbI Onrtrueckas cucrema coOuparoliel U pacceuBarolIeH JINH3.
¢doToanmnapara, MUKPOCKOIan Omnpenenenre (GOKYCHOTO PACCTOSIHUS U
Teneckona. I'ma3 kak ONTUYECKOI CUITIBI cCOOMpArOIIel TMH3bI. AHATHU3
ONTUYECKAsi CUCTEMA. YCTPOKCTBA U IPUHIUNA IEHCTBUSHEKOTOPBIX
biuzopykocts u ONTUYECKUX NMPUOOPOB: PoToamnmapara,
JATbHO30PKOCTh MHUKPOCKOIIA, TEJIECKONa.
W3ydyenne Mosienu ria3a Kak ONTHUYECKON
CUCTEMBI. AHAJIN3 SIBICHUN OJIU30pYyKOCTHH
JAITbHO30PKOCTH, IPUHIIUIIA 1eHCTBUS
OYKOB
4.3 | Paznoxenue 6enoro Pasnoskenue 6e10ro cBeTa Habmroienue pasnoxxeHus 0€10ro cBeTan

CBETa B CIIEKTP

B criekTp. OnbITel HBIOTOHA.
CrnosxeHue CeKTpaabHbIX
1BeToB. Jlucnepcus csera

CIIEKTP.
Hab6nronenue u 00bsiCHEHUE OTIBITOB

IO MTOJTyYEHHUI0 OENIOro CBETa MPH CII0KEHUHCBETA
pa3HBIX I[BETOB.

[TpoBeneHue u 00BSICHEHHE OTBITOB

10 BOCTIPUSTHIO [IBETA MPEMETOB TIPH KX
HAOII0/IEHUU Yepe3 [[BETOBbIC (PHIIBTPHI

(LIBETHBIE OYKH)

Hroro no pazneny

Pa3zgen 5. KBanroBbie ABJIeHUA

5.1

Hcnyckanue u
IIOTJIOILIEHUE CBETA
aTOMOM

OmnsiTel Pesepdopaa u
IJIaHETapHasi MOJIEb aToMa.
Mogens aroma bopa.
Hcnyckanue U nOTIomeHue

Ob6cyxnenue 1enu onbToB Pesepdopna nmo
MCCIIE/IOBAaHHUIO aTOMOB, BBIJIBH)KEHUE

THUIIOTE3 O BO3BMOKHBIX PE3YJIbTaTaX OIIBITOB

B 3aBUCUMOCTH OT IIPCAIIoIaracMoro CTpoCHuA
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cBera aToMOM. KBaHTHI.
JIuHeiyaTbie CIEKTPBI

aTOMOB, (DOPMYJTHPOBAHUE BEIBOJIOBHU3
PE3yJIbTaTOB OIBITOB.

OO6cyxaeHre MpOTUBOPEUYNH TUTAHETAPHON MOIEIN
aToMa M OCHOBaHMi1 Jiy1s runoressl bopa o
CTallMOHAPHBIX OpOuTax 3nekrponoB.Habmonenue
CIUIOIIHBIX U IMHEHYATBIX CIIEKTPOB U3ITyUYCHUS
Pa3IMYHBIX BEIIECTB.

OOBsicCHEHHE TMHEWYATHIX CIIEKTPOB H3ITyUSHHS

5.2

CtpoeHune aToMHOTO
spa

PanmnoaktuBHOCTH. Anb(da-,
Oera- 1 raMMa-u3TyYCHHS.
CtpoeHue aTOMHOTO sipa.
HyxkiionHas Mozenb aTOMHOTO
sapa. M3oronsl. PaguoaktuBHbIE
npespaiieHus. llepuon
rojypacnaja aTOMHBIX sSAep

OO6cyxneHre BO3MOXKHBIX TUTIOTE3 O MOACIISAX
CTpOEHHUS si/Ipa.

Omnpenenenre cocTana siiep 10 3alaHHBIMMACCOBBIM U

3apsA0BbIM YKCIIaM U
IO ITOJIO’KEHHUIO B TIEPUOINYECKON CUCTEME
AJIEMEHTOB.

AHanu3 W3MEHEeHHs cocTaBa sjpa U €ro
II0JIO’KEHHUS B IEPUOJUYECKON CUCTEMETIPH O~
PaZvOaKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUI] 10 TOTOBBIM
¢dotorpadusm.

OObHapysxeHue 1 U3MepeHue paJualuoHHOro(oHa ¢
IIOMOUIBIO JO3UMETpPA, OLICHKA €70 MHTEHCUBHOCTH.
Ananm3 OMOJIOTHYSCKUX U3MEHCHHUIA,
MPOUCXOSIINX MO IeUCTBUEM

paZvOaKTUBHBIX U3ITYyUYEHHH.

Hcnonb30BaHue pagioaKTUBHBIX U3TyUEHUIN

B MEIUIINHE
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5.3 | Slmepuble peakuuu 5 SnepHble peakuu. 3aKOHbBI Pemenue 3a7a4 ¢ HCoJIb30BaHMEM 3aKOHOB
COXpaHEHUs 3apsI0BOTO U COXpaHEHHUS MaCCOBBIX M 3apSAA0BBIX YHCEI Ha
MacCOBOT'0 YHCEN. DHEPTHUs ompeieJICHUE PE3yJIbTaTOB SICPHBIX PEAKIINIA;
CBSI3U aTOMHBIX sijiep. CB3b aHaJIM3 BO3MOKHOCTH WJIM HEBO3MOKHOCTH
MaccChl ¥ d)Hepruu. Peakiymn SIIEPHOM peaKIuu.
CUHTE3a U JCIICHUS Sep. OreHKa SHEPTUH CBSI3U P C UCIOIb30BaHUEM
Hcrounuku sueprun ConHuan (bopMyibl DUHIITEHHA.
3BE31. SlnepHas SHepreTHka. OO6cyxIeHne nepcrneKTUB UCIIOIb30BaAHU
JleficTBUS pagruoaKTUBHBIX YIPaBIIsIEMOT0 TEPMOSIEPHOTO CHHTE3A.
U3JTyYCHU OO6cy:xneHne NpeuMyIeCTB U SKOJOTHIECKIX
Ha KMBBIC OPTaHU3MBbI po0JeM, CBSI3aHHBIX C SACPHON IHEPTETUKON

Hroro o pazneny 10

IToBTOpHTE/IBLHO-00001IAKOIIMIT MOYID

[ToBTOpEHME U 6 CucreMaru3amnus u Brimonnenue yueOHbIX 3aJaHUH, TPEOYIOMINX

000061IeHNE
COJIepKaHus Kypca
¢busuku 3a 7-9 KIaccel

000011IeHIE TTPEIMETHOTO
COJIepKaHHUs U OIbITa
NesITeTbHOCTH,
prOOPETEHHOTO

npu W3YYEHHH BCEro Kypca
(GU3MKH  OCHOBHOTO  OOILEro
oOpazoBaHws.

[lonrotoBka K OCHOBHOMY
rOCyJJapCTBEHHOMY

9K3aMeHY 10 (HU3UKEIs
oOyyJaroruxcs,

BBIOpABUINX 3TOT Y4eOHBII
npeamer

JIEMOHCTPAIIMH KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPAaMOTHOCT:

— IMPUMEHEHUS TIOTYYCHHBIX 3HAHUM JIJIs1
HAYYHOTO 00bACHEHUS GUBNUYECKUXSIBICHUN B
OKpYXaroIlIeil mpupoe,

B [NIOBCETHEBHOM KU3HU U BBISIBICHUS
(bU3MYECKUX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTHH;

— IPUMEHEHUST OCBOEHHBIX
AKCIEPUMEHTAIbHBIX YMEHUM

JJI UCCIICAOBAaHUA (I)I/I3I/I‘-IGCKI/IX HBHCHHﬁ,B TOM
YHUCJIC OJId IPOBEPKU I'MIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacué€THbIX 3a7a4, B TOM YHCIIE
MPEJIIOJIararoIIuX CIOJb30BaHNEe PU3NIECKUX
MojieJIel U OCHOBAHHBIX Ha COJEPKAHUU Pa3INYHBIX
pa3zenoB Kypca GU3HKH.

Brmonnenue n 3aluTa rpylIroBbIX UJIN
HHIWBHUYAJIbHBIX IIPOCKTOB, CBA3aAHHBIXC

coJiepKaHueM Kypca (QU3HKH

Wroro no pazneny 6
OBILIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME
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