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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢gusrike Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJOXEHHH W TpeOoBaHUN K pe3yJbTaTam
OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOW OOpa3oBaTENbHOW MPOTPaMMBI,
npencrapieHHpix B ®I'OC 00O, a Takxe ¢ yd€toMm GenepaibHON
paboueit mporpamMmbl BocnuTaHuss W KoHUENIWM  NpenojaBaHUs
yueOHoro npeameta «Du3nka.

Copepxanue  mporpamMmbl 1m0 (M3MKE  HampaBiIe€HO  Ha
(GopMHUpOBaHUE €CTECTBEHHOHAYYHOW TPAMOTHOCTH OOy4YaloIIMUXCid MU
OpraHu3alvi0 Hu3y4yeHuss QU3MKK Ha JeATEIbHOCTHOM OcHOBe. B
nporpamMme 1o (U3UKe YUUTHIBAIOTCS BO3MOXHOCTH y4€OHOTO MpeaMera
B peanuzauuu TpedoBannit PI'OC OO0 k miIaHupyeMbIM JJUYHOCTHBIM U
METanpeMEeTHBIM pe3yJibTaTaM OOY4YeHHS, a TaKkKe MEXKIPEIMETHbIC
CBSI3 €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
oO1rero oOpazoBaHusl.

[Iporpamma mo (Qu3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro
MaTepuana mo rojgaM oOydeHus (o Kiaccam), Mpejiaraet mpuMepHYIo
MOCJIEIOBATENIbBHOCTh M3YYEHUS! TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS
OPEeIMETHOTO COJIep)KaHMsI M y4€Te BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

[Iporpamma mo Qusuke paszpaboTaHa C 1EJIbIO  OKa3aHUs
METOJIMYECKON TIOMOIIM YUYUTENI0 B CO3JaHHM padouyell mporpaMmbl MO
y4eOHOMY TIPEIMETY.

®uzrka SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEJIMETOB, MOCKOJIbKY (DPM3HMUECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOIIECCOB W SIBJICHUM, U3yYaeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH U
¢usznueckoit reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPeJoCTaBisieT Haubojee siCHble 00pa3ibl MPUMEHEHUS
HAYyYHOTO METOJ]Ia MO3HAHMS, TO €CTh CIOC00a MOJYyYEHUsl TOCTOBEPHBIX
3HaHUU O MUDE.

OnHa u3 IIaBHBIX 3324 (U3MYECKOro 00pa3oBaHUs B CTPYKTYpE
obmero oOpa3oBaHHs COCTOUT B (DOPMHUPOBAHHMH €CTECTBEHHOHAYYHOM
IPaMOTHOCTH U MHTEpEca K HAyKe y 00y4aromuxcsl.

N3yuenne ¢usznkn Ha 06a30BOM YypOBHE IpEAIojiaraeT OBJIAJICHHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHO-
HAy4YHYIO FpaMOTHOCTB

HAy4YHO OOBSICHATD SIBJICHUS,

e OIEHWBATh W TIOHMMATh OCOOCHHOCTH  HAYYHOTO
UCCIIEJOBAHUS;

e HMHTEPHPETUPOBATh JAHHBIE W UCIOIb30BaTh HAy4HBIC
JI0Ka3aTeNbCTBA JJIsl TOJYUYEHHUS BBIBOJIOB.

Hemn w3ydeHus Gu3MKK HA YPOBHE OCHOBHOTO  0OIIIEro
oOpa3zoBanus ompeneneHsl B KoHIENIuU mpenogaBaHusl y4eOHOTO
npeamera «dusnka» B 00pa3zoBaTeNbHbIX OpraHuzanusx Poccuiickoi
Qenepauny,  pealM3yOIIUX  OCHOBHBIE o0mieoOpa3zoBaTeIbHBIC
IpOTrpaMMBbl, YTBEpXKIAEHHOW pemeHueM Komnerun MuHncTEpcTBa
npocsemnienus Poccuiickoit deneparuu (mpotokon ot 3 nekadbps 2019 r.
Ne [1K4BH).

Hesu u3yyenus pusuku:



e TMpHOOpPETCHHE WHTEpeca W CTPEMIICHUS OOyYaromMXCsS K
HAyYHOMY U3YYCHHIO TPUPOBI, PA3BUTHE X WHTEIUICKTYaTIbHBIX
Y TBOPYECKHUX CITIOCOOHOCTE;

e pa3BHUTHE TMPEJACTABICHUA O HAYYHOM METOJAC TIO3HAHHUSI U
dopmupoBanue UCCIIEI0BATEILCKOTO OTHOIICHHS K
OKPYXKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAay4YHOTO MHPOBO33PECHHS KakK pe3yibTaTa
U3YYCHHUS OCHOB CTPOCHHUS MaTepud U (PyHIAMEHTAIBHBIX
3aKOHOB (DU3UKH;

e (opmMupoBaHHE TPEACTABICHUNU O POl (DU3UKH I Pa3BUTHSA
JIPYTHX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHI;

e pa3BHTHE TIPEJACTABICHUNA O BO3MOXKHBIX cdepax Oymymiei
npodeccuoHaIbHON  JEATeNbHOCTH, CBSI3aHHOM ¢ (PU3MKOiA,
MIOJICOTOBKA K JaJbHEHIIIEMY OO YYCHHUIO B 3TOM HAIlPaBJICHUH.

JlocTkeHne 3TUX Iejed mporpaMmbl 1o (HU3MKE HA YpPOBHE

OCHOBHOTO  00miero  oOpa3oBaHHs  OOECIIEUMBACTCS  pelIeHUEM
CIICYIONUX 3a1a4:

e TMPUOOPETCHUE 3HAHWK O JUCKPETHOM CTPOCHHM BEIICCTBA, O
MEXaHMYCCKHX, TCIUIOBBIX, JJICKTPHUYCCKUX, MATHUTHBIX W
KBAHTOBBIX SIBJICHUSX;

e TMPUOOPETCHUE YMEHHH ONHUCHIBATH M OOBSICHATH (PU3HUYCCKHE
SIBJICHUS C MCIIOJIh30BAaHUEM TTOJTYYCHHBIX 3HAHMIA,

e OCBOCHHEC METOJOB PCIICHHS IMPOCTCHININX PAcUYETHBIX 3aJad C
UCTIONBh30BAaHUEM  (PM3WUYECKMX  MOJENeH, TBOPYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YMEHUWH HAOIIOJATh PUPOIHBIC SBICHUS U BHITIOTHSITH
ONBITHI, JA0OpPaTOpHBIE padOTBI W  DKCIEPUMEHTAJIbHBIC
MCCIIEJIOBAHUS C UCTIOJIB30BAHUEM H3MEPUTEIBHBIX MPHOOPOB;

e OCBOGHHE TPHEMOB pabOThl ¢ WHpoOpMaIUell (HU3HIECKOTO
CONlepKaHusi, BKJIIOYass HMHOOPMANMIO O  COBPEMEHHBIX
JTOCTH)KCHUAX (HU3UKK, aHaIW3 W KPUTUYCCKOE OICHUBAaHWE
uHdopManmu;

e 3HAKOMCTBO cO cdepamu MpodheCCHOHATBHON JCATEIbHOCTH,
CBSI3aHHBIMH C (PHU3UKOH, W COBPEMCHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTIKEHUSAX PU3NICCKON HAYKH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus OTBoaUTCS 238 yacoB: B 7 kiacce — 68 dacoB (2
Jaca B Helenm), B 8 kimacce — 68 wacos (2 waca B Heeno), B 9 kimacce —
102 qaca 3 gaca B HEJICITIO).

[Ipennaraemsiii B mporpamme 1mo (pu3nke mepedeHb J1abopaTOPHBIX
paboT U OMBITOB HOCUT PEKOMEHIATECIbHBIA XapaKTep, YUYUTEIhb JeNaeT
BBIOOpD TMpOBEACHHS JTA0OPAaTOPHBIX pa0OT W OMBITOB C Y4ETOM
WHANBUIYaTbHBIX 0COOEHHOCTEH oOyJaromuxcs, CIIMCKa
OKCIIEPUMEHTAIBHBIX 3aJaHuil, TpeajaraéMbix B paMKaX OCHOBHOTO
rOCy/IapCTBEHHOTO IK3aMeHa o busnke.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3zjnen 1. ®u3uka u eé posib B MO3HAHUN OKPY:KAIOIIEro MUpa.

®usuka — Hayka o npupogne. fBineHus npuponsl. Pusnyeckue
SBJICHUSI: MEXAaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHbIC,
CBETOBBIE, 3BYKOBBIE.

Odusnueckne BeMUMYMHBL. M3Mepenwe  (du3Myeckux  BEIUYUH.
Ouznyeckue npudbopsl. [lorpemHocts u3MepeHuil. MexayHapoaHas
CHUCTEMA €IMHUIL.

Kak ¢usmka m gpyrue ecTeCTBEHHbIE HAYKH H3y4YarOT MPUPOY.
EcrecTBeHHOHayUHBIE METOJ] TO3HAHMS: HAOJIIOJCHUE, TIOCTAaHOBKA
HAay4YyHOT'O BOMNPOCA, BBIABM)KEHUE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE
TUIIOTE3, 00BsICHEHHE HaOIrojaeMoro sieHus. Onucanue (HU3NYECKUX
SIBIICHUU C TIOMOILIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHBHIE,

CBETOBBIC SABJICHUS.

2. ®dusznueckue NpuOOPHl W MPOIEAypa NPSIMBIX H3MEPEHUN
aHaAJIOTOBBIM U U(PPOBBIM MPUOOPOM.

Jlabopamopnuvie padbomout u onvimot.

OrnpenenieHue 1EeHbI ACICHUS IIKAbl H3MEPUTEIBLHOTO MpUoopa.
HN3mepenne pacCTOSTHUM.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tela.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue  TeMmmeparypel [pU  MOMOUIM  KHUAKOCTHOTO
TEPMOMETpPA U AATYNKA TEMIIEPATYPHI.

6. IlpoBeneHue MccieOBaHUS MO NPOBEPKE THUIIOTE3bI: JAaTbHOCTh
noJsiéTa MmapukKa, MyImeHHOTO TOPU30HTAIIBHO, TeM OOJbIIE, YeM
OoJIbIIie BHICOTA ITyCKaA.

Pasjen 2. IlepBoHayajibHbIe CBeJIeHUSI 0 CTPOEHUH BellecTBa.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOILIME TUCKPETHOE CTPOECHHE BEIIECTBA.

JIBrxeHne yactull BeniecTBa. CBSI3b CKOPOCTU JBUKEHHS YACTHI] C
TeMIiepatypoil. bpoyHoBckoe aBukenue, auddysus. BzaummoneiicTBue
YaCTUI BEIIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U
TBEPABIX (KPUCTAIUIMUECKUX) Tei. B3auMOCBsI3b MEXAy CBOMCTBaMHU
BEILECTB B Pa3HbIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGnromenune OpoyHOBCKOTO JBHIKEHUSI.

2. HaGmronenue nuddysun.

3. HaGmronenuwe sBrneHWN, OOBACHSIOMUXCS TPUTSKECHUEM WU
OTTAJIKUBAHUEM YACTHUII BEIIECTBA.

Jlabopamopnuie pabomot u onvimeot.

1. OueHka guaMeTpa aToMa METOJIOM pPsJIOB (C HCIOJIb30BaHUEM
doTorpaduwuii).

2. OnbITHI 1O HAOIIOJICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
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3. OnmbITel MO OOHAPYXEHUIO JEUCTBHUS CHUJI  MOJIEKYJISIPHOIO
MIPUTSIKEHUS.

Pa3znen 3. /IBu:KeHHE U B3aUMO/IeiicTBHE TeJl.

MexaHudeckoe JBUKEHUE. PaBHOMEpPHOE UM  HEPABHOMEPHOE
npxkenne. Ckopoctb. CpenHsisi CKOpPOCTh MpPU  HEPABHOMEPHOM
IBW)KCHUU. Pacuér myT U BpeMEHU JBUKCHUS.

SBneHne wHepuuMH. 3aKOH WHEpUMH. B3anmonencTBue TEn Kak
IpUYMHA W3MEHEHUS CKOPOCTH JBWXEHUs Tel. Macca Kak wmepa
uHepTHOCTH Tena. IlmoTtHocTe BemecTBa. CBA3b  IIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B €MHUIIE 00bEMA BEILIECTBA.

Cuita Kak XapakTepuCcTUKa B3auMoAeicTBHS Tea. Cuia yrnpyrocTy u
3akoH ['yka. M3mepeHue cuibl ¢ NOMOIIBIO JWHAMOMETpA. SIBieHHE
TATOTEHUSI U cuia TsokecTH. Cuila TSHKECTH Ha APYrux IUlaHerax. Bec
tena. HeBecomocTps. CoKeHHE CHII, HAIPABJIEHHBIX MO OJAHOW MPSAMOM.
PaBnopeiicTByromas cwi. Cuna tpeHus. TpeHUE CKONbXKEHUS U TPEHUE
nokosi. TpeHue B pupoie U TEXHUKE.

Jemoncmpayuu.

1. HabGmropenne MexaHMUeCKOro JTBUKEHHUS TEJa.

N3mepenne cKopoCcTy NPSIMOJTMHERHOTO IBUKEHUSI.
HaGmronenuve siBineHust MHEPLIUU.

HaGmronenrie u3mMeHeHus: CKOPOCTHU MPHU B3aUMOICHCTBUU TE.
CpaBHeHUE Macc N0 B3aUMOJIEUCTBUIO TEI.

CroxeHue cuil, HallpaBJIEHHBIX MO OJHON MPSIMOIA.

]Iaﬁopamopubte paﬁombz u onvimol.

1. OmnpeneneHne CKOPOCTH paBHOMEPHOTO ABUKEHHUS (IIapHKa B
KHUJIKOCTH, MOJIEJIH SJIEKTPUUYECKOT0 aBTOMOOWJIS U TakK jajee).

2. Ompepenenue cpeaHel CKOPOCTH CKOJIbKEHUS Opycka WiIn
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

3. OmnpexneneHue IIOTHOCTU TBEPIIOTO TENA.

4. OnpIThl,  JI€MOHCTPUPYIOIIHE  3aBUCUMOCTb  PACTSIKECHHS
(medopmarium) IPy>KUHBI OT MPUITOKEHHON CHIIBI.

5. OnpITbl, JIEMOHCTPUPYIOLIWE 3aBUCUMOCTb CHJIBI  TPEHUS
CKOJIBKEHUSI OT Beca Tela M XapaKTepa CONPHUKACAIOMINXCS
ITOBEPXHOCTEM.

Paznen 4. JlaBieHue TBEPABIX TeJl, ;KUIAKOCTENH W ra30B.

HNanenne. CrocoObl yMEHBIICHUS U YBEIWYCHUS JIaBIICHUS.
JlaBnenue ra3za. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00bEMa, TEMIEPATYPHI.
Ilepenaya naBieHus TBEPABIMU TEJIaMH, >KMIKOCTSIMU U razamu. 3aKOH
[Tackans. [TneBMaTHyeckre MallMHbL. 3aBUCUMOCTh JIaBJICHUS KUAKOCTU
oT riayOunbl. ['mapocratuueckuii mapamokc. CooOmmaronmecs COoCybl.
I'mapaBnryeckne MEXaHU3MBI.

Atmochepa 3emnum u  atmMocdepHoe AaBieHue. [IpuuuHBI
CYyILLIECTBOBAaHMS BO3AYyIIHON o00onouku 3emnu. OnbiT Toppuuesiu.
Usmepenne atMmochepHOTO MAaBiCHHUS. 3aBUCHUMOCTh aTMOC(HEpHOTO
JABIIEHUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBUE KUJIKOCTM M Tra3a Ha TMOTPYKEHHOE B HHUX TENO.
BoitankuBaromas (apxumenona) cuia. 3akoH Apxumena. [InaBanue Ten.
Bo3znyxomnaBanue.

Jemoncmpauuu.

1. 3aBHCUMOCTbH JaBJICHUS ra3a OT TeMIEPaTyphI.
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[Tepenava naBneHUs KUIKOCTHIO U TA30M.

Coobmiatomuecst COCybl.

I'mppasinueckuii mpecc.

[IposiBnenue nericTBUsi aTMOC(EPHOTO 1aBICHUSI.

3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOTpPYKEHHON
YaCTH TEJIa U TUIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO  BBITAJKMBAOUIEW CHJIBI  BECY  BBITECHEHHOMN
AKUJIKOCTH.

8. YcnoBHE€ IUIaBaHUs TEJ: IJIABAHUE WM MOTPYKEHHUE TEN B
3aBUCUMOCTH OT COOTHOLICHHUS INIOTHOCTEH TEa U KUIKOCTH.

Jlabopamopnuie padomout u onvimut.

1. UccnemoBanue 3aBUCMMOCTH Beca Tejla B Boje€ OT 0O0BEMA
NOIPYKEHHOM B JKUIAKOCTh YAaCTH TeJa.

2. OmnpeneneHne BBITATKUBAIOUIECHA CHUJIbI, JACHCTBYIOIIEH Ha TeJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JNEUCTBYIOILIEN HA TEJO B )KUAKOCTU, OT MACChI TEJA.

4. OnbITbl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAIKUBAIOIIEH
CWJIbI, JCHCTBYIOIIEM Ha TEJIO B JKUJIKOCTH, OT 0O0BEMa
NOTPY>KEHHONW B JKMAKOCTH YacTU Tejla W OT IUJIOTHOCTHU
KUJIKOCTH.

5. KoHCTpyHnpoBaHHUE apeoMeTpa WJIM KOHCTPYUPOBAHHUE JIOJKH U
orpeaesieHue €€ rpy30n0AbEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPIUsl.

Mexanunueckast pabotra. MOITHOCTb.

[IpocTbie MexaHHU3MBI: pblyar, OJIOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBuno paBHOBecusi peryara. lIpuMeHeHune mnpaBWiia paBHOBECHS
peiuara kK OJoky. «3ojotoe mpaBwio» wexaHuku. KIIJ mpocteix
MexaHu3MOB. [IpocThie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanunyeckas sHeprusa. Kunerndeckas v oTeHIMAIbHAS SHEPTUSL.
[IpeBpaiieHne OAHOTO BUJA MEXAaHWYECKOW SHEPruU B APYroil. 3akoH
COXpPaHEHHUsI DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomout u onvimeot.

1. Ompenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM

JNBH>KEHUH TEJIA M0 TOPU30HTAIBHOW OBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblUara.

3. N3mepenue KII/] HaKIOHHOM NIJIOCKOCTH.

4. HW3yyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON YHEPIUU.

8 KUIIACC
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Pa3nen 6. TensioBblie siBJIeHMS.

OCHOBHbIE  TIOJIOKEHHSI  MOJIEKYJSIPHO-KUHETUYECKOU  TEOPUU
CTpOeHHMs BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJd. OIbITHI,
NOATBEPKIAIOUIME OCHOBHBIE IMOJOKEHUS MOJICKYJISIPHOKUHETUYECKOU
TEOPUH.

Mopgenn TBEPAOrO, KUJIKOTO U Tra3o00pa3HOTO  COCTOSIHUM
BemecTBa. Kpucrammueckue n amopdusie Tena. OObSICHEHHE CBOWCTB
ra3oB, JKMJIKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOXEHUN MOJIEKYJISIPHO--



KMHETHYEeCKOW Teopru. CMauMBaHKUE U KAMWLIAPHBIC SIBIICHUSA. TerioBoe
pacIIMpEHUE U CHKATHE.

Temnepatypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEILUIOBOTO
NBIDKEHMS vacTull. BHyTpeHHsii »dHeprus. CnocoObl HU3MEHEHUS
BHYTpPEHHEW HHEPruu: TeIUIonepenadya U coBeplieHue padoTsl. Buasbl
TEIUIONEPEIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TYYEHHE.

KomnuectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTh — BEIIECTBA.
TennooOMeH W TEIIOBOE paBHOBECHE. YpaBHEHHUE TEIJIOBOro OalaHca.
[InaBneHne M OTBEPACBAHUE KPHUCTAJUIMYECKUX BEILECTB. Y JIeJIbHAs
terota maBieHus. [lapooOpa3oBaHue u KoHaeHcanus. VcmapeHwue.
Kunenue. VYnaenpnas Temmora mapooOpa3oBaHusl.  3aBUCHUMOCTH
TEMIIEPATyPhl KUTICHHUS OT aTMOC(EPHOTO JaBICHUS.

BnaxHocTs Bo3yxa.

DHeprus TOruBa. Y AejbHas TeIoTa CrOpaHus.

[Mpuniunel pabotel  TemnoBbix ABuratenet KIIJ TtemmoBoro
nBuratesns. TerioBble IBUTaTENN U 3alllUTa OKPYKAIOIIEH CPEeIbl.

3aKOH COXpaHEHUsT U TPEBpAllCHUS DSHEPrUM B TEIJIOBBIX
npoieccax.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUS.

Ha6monenne nuddysuu.

HaGmronenue siBjieHN cMauuBaHUS W KaTWJUISIPHBIX SIBICHUH.

HaGmronenne TerioBoro paciumpeHust Tell.

N3menenne pnaBiieHHs raza TMpd H3MEHEHUH OO0bEMAa U

HarpeBaHWUU WIN OXJIAXKICHUH.

[IpaBuiia u3MepeHust TeMmnepaTyphbl.

Bunsl Teronepenaum.

OxmakieHue Mpy COBEPILICHUU PaOOTHI.

HarpeBanue mpu cOBEpIICHHN PaOOThI BHCIIHUMH CHIIAMH.

10. CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaOironenume KumeHus.

12. HaGmrogeHue mocTostHCTBA TEMIIEPATYPHI MTPH TIABJICHUH.

13. Moenu TeIUIOBBIX JABUTaTEIEH.

Jlabopamopnuie padbomout u onvimot.

1. OmpITel 1O OOHAPYXXEHHIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
IPUTSIAKEHHUS.

2. OnbITHl MO BBIPAIIMBAHUIO KPHUCTALUIOB IMOBAPEHHOW COJIM WIIU
caxapa.

3. OnmsITel 10 HAOJIOICHHIO TEIUIOBOIO PACIIMPEHHs Ta3oB,
KUJIKOCTEN U TBEPABIX TEI.

4. OmnpenencHue JaBICHUS BO3AyXa B 0aJUIOHE HITPHUIIA.

5. OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero o0bEMa 1 HarpeBaHMSI WIIA OXJIAXKICHHUS.

6. IlpoBepka rumortesbl JUHEHMHOW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUECKOUN TpyOKe OT TeMIEPATyPHI.

7. HaOGmiogenue w3MeHEHWS BHYTPEHHEW OHEpPruUM Tella B
pe3yiabTaTte Terionepeaayu 1 padoThl BHEIIHUX CHUII.

8. HccnenoBanme sIBICHHS TEIUIOOOMEHAa TIPH  CMEIIMBAHUU
XOJIOAHOW U TOPSTYEN BOJBI.

9. OrmnpeneneHne KOJIMYECTBA TEIIOTHI, OJIYYEHHOTO BOJAOM ITPU
TEMJI000MEHE C HArpPEeThIM METAIUIMYECKUM LUITUHIPOM.

vuihwnN
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10. OnpeneseHne yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12. OnpeniesieHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeniesieHue yIenbHOM TEIUIOTHI TJIaBJICHUS JIbIA.

Pa3nen 7. DiekTpryeckre U MATHUTHBIE SIBJICHUSI.

OnekTpu3auuss Ten. JlBa  pomga  DIIEKTpUYECKHX — 3apsoB.
B3aumopeiictBue 3apsokeHHBIX Ted. 3akoH KysnoHa (3aBUCUMOCTBH CHIIBI
B3aMMOJICHCTBUS 3apSXKEHHBIX TEJI OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS
MEXIY TeJIaMH).

DnekTpuyueckoe 1mnosne. HanpsEHHOCTh AIEKTPUYECKOTO  MOJIS.
[IpuHUMI Cyneprno3uIuyu dIEKTPUUECKUX ToJieM (Ha KadyeCTBEHHOM
YPOBHE).

Hocutenu snektprudeckux 3apsAoB. DIEMEHTAPHBIN AIEKTPUUECKUI
3apsa.  Crtpoenue aroma. I[IpoBOJHMKM UM AUDIJIEKTPUKH.  3aKOH
COXPAHEHHUSI ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUUYECKUN TOK. YCIOBHUSI CYIIECTBOBAHUSI 3JIEKTPUYECKOTO
TOKa. VICTOUHUKU TOCTOSSHHOTO TOKAa. JIEMCTBUSI 3JIEKTPUUECKOIO TOKa
(TeruioBOe, XMMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B JKHIKOCTSIX
U razax.

OnekTpuueckad 1enb. Cuiia Toka. DIEKTPUYECKOE HaINpsKeHUE.
ConpoTuBieHUe TMPOBOJHMUKA. YAEILHOE COMPOTUBICHUE BEIIESCTBA.
3akon Oma mig ydactka uenu. IlocnemoBarenbHOEe M THapasuiebHOE
COEJIMHEHUE MTPOBOTHUKOB.

PaGoTa 1 MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH JIxoyns—Jlenna.
DNeKTpUYecKue Menu U MOTPEeOUTENHN AIEKTPUUYECKON SHEPTUH B OBITY.
KopoTtkoe 3ambikanue.

ITocTositHHBIE MarHuUTHL. B3anMoneicTBUE MOCTOSSHHBIX MarHUTOB.
MaruutHoe nosne. MarauTHoe noJie 3eMJId U €ro 3Ha4eHUEe IS )KU3HU Ha
3emne. OmnbIT Opctega. MarHuTHOe TOJIE AJIEKTPUYECKOrO TOKA.
[IpuMeHeHnE 3IEKTPOMArHUTOB B TEXHHUKE. [[elicTBE MarHUTHOTO TOJIA
HAa ITPOBOJHUK C TOKOM. OJEKTPOABUTATENb IOCTOSIHHOIO TOKA.
Hcnonb3oBaHue 3IEKTPOABUTATENIE B TEXHUYECKHX YCTPOMCTBAX M HA

TpaHCHOpPTE.
Onbitel  ®apanesi. SIBieHUE DIEKTPOMATHUTHONW  MHAYKIIUH.
IIpaBuno  Jlenna. DIEeKTpOreHepaTop. CrocoObl  TIONTy4EHHUS

ANEKTPUUECKOW DHEPruu. IJIEKTPOCTAHIIMM HAa  BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPTHH.
Jemoncmpauuu.
1. DnexTpu3aius Ted.
2. JIBa poma DIEKTPUYECKUX 3apsJ0B U B3aUMOJICHCTBHUE
3apsKEHHBIX TEJT.
Y CTpOUCTBO U AEHUCTBUE JIIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIYKIIHSI.
3aKOH COXpaHEHHUSI DIIEKTPUUECKUX 3aPsI/I0B.
[IpoBOAHUKY U TUATIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JTUHUN 3JEKTPUUECKOTO MOJIS.
NcToyHuKM NOCTOSIHHOTO TOKA.
JlefcTBHS SIIEKTPUUYECKOTO TOKA.
10. ONEKTPUICCKUN TOK B KUIKOCTH.
11. I'a30BbIN pa3psm.
12. VI3MepeHue CUIbl TOKa aMIIEpMETPOM.
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13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

H3mepenne 3IeKTpUIeCcKOro HaIpsKEHUS BOJIbTMETPOM.
PeocraTr u MarasuH cOnpoOTUBIICHUM.

B3anmoaeiicTBre TOCTOSHHBIX MAarHuTOB.

MopnenupoBaHue  HEBO3MOXXHOCTHM  PA3JECICHUS  IOJIOCOB
MarHuTa.

MopenupoBaHre MarHUTHBIX MOJIEU TOCTOSIHHBIX MAarHUTOB.
OmneIiT Dpcrena.

MarauTHoe 1oJjie TOKa. DNEKTPOMarHur.

JlercTBME MarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue sABIEHUS 3JIEKTPOMArHUTHOM HHIAYKIMH.
Omnbrter @apajes.

3aBUCUMOCTbH HaIPaBJIEHUS UHIYKIIMOHHOT'O TOKA OT YCIIOBUI
€r0 BO3HUKHOBCHMUSI.

DIIEKTPOreHEepaTOp NOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

OnbITHl MO0 HAOTIOMECHUIO AICKTPHU3AIMN TEJI MHAYKIIMCH U TPH
CONPUKOCHOBEHUHU.

HccnenoBanue NelCTBUS JICKTPUYESCKOTO TOJIS Ha MPOBOJHUKH
U JINDJICKTPUKH.

COopka u mpoBepKa padOoThl AIEKTPUIECKON LETH MOCTOSHHOTO
TOKa.

W3mepeHre 1 peryJiMpoBaHue CHUJIbI TOKA.

N3mepenue u peryivpoBaHUE HAMPS>KEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI  TOKa, WAYIIETO Yepes
pPE3UCTOpP, OT COMPOTUBIEHUS PE3UCTOpA M HAIPSKEHUS Ha
pe3ucrope.

OnpIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTH DJIEKTPUUYECKOTO
CONMPOTHUBJICHUS] TPOBOJHUMKA OT €ro JUIMHBI, IUIOIIAIU
MIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

[IpoBepka MpaBUiIa CIIOKEHUSA HANPSKCHUN pH
MOCIIEIOBATEIBHOM COSAMHEHHUH IBYX PE3UCTOPOB.

[IpoBepka mpaBwia [Uisi CWJIBI TOKa TMpU THapaJIeIbHOM
COCIMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHl JIEKTPUUYECKOTO TOKA, MIYIIETO Yepe3
pE3UCTOP.

OmnpeneneHne MOITHOCTU IEKTPUIECKOTO TOKA, BBIJEISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHUJIBI  TOKa, WAYIIETO Yepe3
JaMIOYKY, OT HANPSKEHUS HA HEH.

Onpenenenue KII/] narpeBarens.

HccnenoBaHnne MAarHUTHOTO  B3aMMOJICUCTBHSI  TOCTOSTHHBIX
MarHUTOB.

N3yyeHne MarHWTHOTO TIOJISI TMOCTOSIHHBIX MAarHWTOB MPU HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neWcTBHUS DIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

OnbITHI, JEMOHCTPUPYIOIIHIE 3aBHUCHUMOCTD CHJTBI
B3aMIMOJICHCTBHSI KaTYIIKH C TOKOM U MarHWTa OT CHJIbI TOKA U
HaIpPaBJICHMS TOKA B KATYIIIKE.

N3yuenune necTBrsI MATHUTHOTO TTOJISI HA IPOBOJTHUK C TOKOM.



19. KoHcTpynpoBaHue u u3ydeHue paboThl 31€KTPOIBUTaTENsl.

20. U3mepenne KIIJI anexkrpoaBUraTeIbHON yCTAHOBKH.

21. OOBITBI IO MCCIEAOBAHUIO  SBIEHUA  DJIEKTPOMATrHUTHOU
MHIYKIWNA: UCCIECI0BAHUE U3MEHEHUN 3HAUYCHUs U HAIPaBICHUA
VUHIYKIMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe aABWKeHUE. MarepuanbHas Touka. (Cucrema
oTcu€ta. OTHOCUTEIIBHOCTh MEXAHMYECKOTO JBHXEHUsS. PaBHOMEpHOE
NpSIMOJIMHEMHOE  JBH)KEHUE. HepaBHoMmepHoe MPSMOJIMHEHHOE
nBrokeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh Tejia TP HEPAaBHOMEPHOM
JBH>KEHUMU.

Yckopenue. PaBHOYCKOpEHHOE  NMPSIMOJMHEWHOE  JIBHXKCHUE.
CBo0Ooanoe maxenue. OneITe! I anmuies.

PaBHoMepHOe nBukeHME 1O OKpyxHOcTU. Ilepron m wacrora
oOpamenusi. JluneliHas u yrioBass ckopocTH. lleHTpocTpemurtenbHoe
YCKOpEHHUE.

ITepBeiit 3axkoH Hprorona. Bropoi 3akon Herotona. Tpertuit 3axoH
HeroTona. [IpuHiun cynepno3unuu cus.

Cuna ynpyroctu. 3akoH [I'yka. Cuna TpeHuUs: cujla TPEHHS
CKOJIbJKCHUSI, CUJIa TPEHUS TTOKOSI, APYTUE BUbI TPCHUS.

Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOPEHHUE
cBobogHoro manenusa. JIBwkenwe r1iaHeT Bokpyr Comuna. Ilepsas
KOCMHUYECKasl CKOpOCTb. HeBECOMOCTD U NEpErpy3KH.

PaBHOBecue MaTepualibHOM TOYKU. AOCOIIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUVIEHHOW OCBIO BpalleHUs. MOMEHT
cuibl. LleHTp TsKeCTH.

Nmnynec Tena. M3meHeHune wummnynbca. MMmynbe cuiibl. 3aKOH
COXpaHEHHUs UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa CcHII  TSDKECTH,
ynpyroctu, Tpenus. CBs3b 2HEpruu U paboThl. [loTeHnnanbHas sHeprus
Teja, MOJHIATOTO HAJ NOBEPXHOCTHIO 3eMiid. [loTeHumanbHas sHeprus
ckaroul npyxuHbl. Kunernueckass sHeprus. Teopema O KMHETHYECKOU
SHEPIruM. 3aKOH COXPAHEHUSI MEXaHUYECKOU IHEPTUH.

Jemoncmpauuu.

1. HaGmronenrne MeXaHWYECKOTO NBHM)KCHHS TeJa OTHOCHTEIHbHO

pa3HBIX TEJI OTCYETA.

2. CpaBHeHHE MyTel W TPACKTOPHUM JBUKEHUS OJHOTO M TOTO XK€
T€JIa OTHOCUTEJILHO Pa3HBIX TEJ OTCUETA.

3. H3mepeHne CKOPOCTM M YCKOPEHHS  IPSMOJMUHEHNHOTO
JBU>KEHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOIO JIBUKECHMUS.

5. HaOmromenne ABUKEHUS Tea MO OKPYKHOCTH.

6. HaOmromenme MeXaHWYECKUX SIBICHHM, MPOUCXONAIINX B
cucreme orcu€rta «Temexka» mnpu €€ PaBHOMEPHOM U
YCKOPEHHOM JIBUKEHUW OTHOCUTEIHHO KaOMHETa (DU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Teja OT MacChl Tejla U JEHUCTBYIOIIEH
Ha HETO CHJIBL.

8. HaOnroneHue paBeHCTBA CUJI TPU B3aUMOJACHCTBUU TE.

9. M3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKECHUU.



10. Ilepenaya nmnysbca pyu B3aUMOJACUCTBUU TEII.

11. [IpeoOpa3zoBaHus SHEPTUM NIPU B3AUMOJEHUCTBUN TEN.

12. CoxpaHEeHHME UMITYJIbCA IPU HEYIIPYTOM B3aWMOICHCTBHM.

13. CoxpaHeHue MMITYJIbCA npu a0COJIFOTHO YIPYyTrOM
B3aMMOJCUCTBHUH.

14. HabGmroneHue peakTUBHOTO JBUYKEHUS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUU TPU CBOOOTHOM TaJICHUH.

16. CoxpaHEeHHE MEXaHUYECKOW PHEPruM NpH ABWKECHUU TeEJa IO
JNEeUCTBUEM TIPY>KUHBI.

Jlabopamophuie padomost u onvimut.

1. KoHcTpynpoBanue TpakTta sl pa3roHa M JajJbHEUIIEero
PaBHOMEPHOT'O IBMKECHUS [IAPUKA WIIH TEIEKKHU.

2. OmnpenenieHre CpeIHEH CKOPOCTH CKOJbXKEHUs Opycka WM
JBHO>KEHUS IIapUKa MO0 HAKIIOHHOM MJIOCKOCTH.

3. OmpeneneHue yCKOpEHUsT Tella TMpPU  PaBHOYCKOPEHHOM
JBH>KEHUU 10 HAKJIOHHOMW IJIOCKOCTH.

4. UccnenoBaHwe  3aBUCUMOCTA NYyTH OT  BPEMEHU  IIpHU
PaBHOYCKOPEHHOM JIBI)KCHUU 0€3 Ha4aJIbHOU CKOPOCTH.

5. IIpoBepka TrumoTe3bl: €CAU MPU PABHOYCKOPEHHOM JIBMYKCHUU
0e3 HayaJdbHOM CKOPOCTH IYyTH OTHOCITCS KaK P HEUETHBIX
YHUCell, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJITUHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHUJIBI

HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenerne K03 GUIHCHTA TPEHUS CKOIbKCHUSL.

OnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTBHl CUJIBI TPEHUS TIPH PABHOMEPHOM

JIBM>KEHUHU TeJIa MO0 TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenenienne pabOTHI CUJIBI YIPYTOCTH IPH MOABEME Tpy3a C
UCITOJIb30BAaHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

11. I3y4deHue 3aK0Ha COXpaHEHUSI SHEPTUM.

Pa3znen 9. Mexannueckue KoJieOAaHUS U BOJTHBI.

KonebarensHoe JIBUKEHHUE. OCHOBHBIE XapaKTePUCTUKHU
KoJeOaHu: TMepuoJl, dYacToTa, aMIUIUTyAa. MaTeMaTudecKuidi u
NPY>KUHHBIM MasTHUKH. [IpeBpareHue 3HEpruu IpU KoyieOaTeIbHOM
JBU)KCHUU.

3aryxatomue koyicOanus. BwiHyXIeHHBIC KojieOaHus. Pe3onaHc.
Mexanuyeckue BoJHbL. CBONCTBA MeXaHMYECKUX BOJIH. [IpomonbHbIE U
nornepeyvHble BOJHBI. JlJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHnuyecKue BOJIHBI B TBEPAOM TeJ€, CEICMUYECKHUE BOJIHBI.

3Byk. ['poMKOoCTh 3Byka u BbicOTa TOHAa. OTpakeHHE 3BYKa.
WNudpasByk u yiabTpa3ByK.

Jemoncmpauuu.

1. HaOmronenne xosie0aHuii TeI MO AEHCTBUEM CHIIBI TSKECTH U

CHUJIBbI YIIPYTOCTH.

2. HaGmonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGmronenue BEIHYKIEHHBIX KOJICOAHMI 1 pe30HAHCA.

4. PacmnpocTpaHeHHW€ TMPOAOJBHBIX M TOMEPEYHbIX BOJH (HA

MOJEJIH).

5. HaOmroneHnne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHU pE30HAHC.

Jlabopamopnuie pabomot u onvimet.

© N



1. OmpeneneHue 4acTOThI U MepUoja KojaeOaHui MaTeMaTU4eCKOTO

MasTHHKA.

2. OmpezeneHne 4acTOThl UM NEpHUOAA KOJ€OaHUW MPY>KUHHOTO
MasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTHU Iepuoa Kosie0aHui

MOJIBEIIEHHOTO K HUTH Tpy3a OT JIJIUHBI HUTH.
4. WccnenoBaHu€ 3aBUCHUMOCTH IEpUOJa KOJeOaAHUN MPY>KUHHOTO
MasiTHUKa OT MaccChl rpy3a.

5. IlpoBepka HE3aBUCMMOCTH TiepuoJa  KojebaHUW  Tpy3a,
MOABEIIEHHOTO K HUTH, OT MacChl rpysa.

6. OIBITBI, AEMOHCTPHUPYIOLINE 3aBUCHMOCTD [IEPHOJA KOJICOaHHIT
NPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKopeHus CBOOOJHOTO TaJIeHUS.

Paznen 10. DiaekTpoMarHuTHoe MoOJe H JIJIEKTPOMATHHUTHBIE
BOJIHBI.

DJIEKTPOMAarHUTHOE TOJIE. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBA
3NeKTpoMarHuTHeIX  BoiH.  [llkama ~ 3JI€KTpOMArHUTHBIX ~ BOJIH.
Hcnonb3oBaHue 3JI€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

DneKTpoMaruuTHas mnpupoja cBeta. CkopocTh cBeta. BosiHOBBEIE
CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomout u onvimeot.

1. M3ydeHWe CBOICTB »AJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO

MOOWJIBHOTO TesedoHa.

Pa3znen 11. CBeToBBIC SIBJICHUS.

JlyueBass Mopens cBera. HMcrounuwku cBeta. IIpsmonunHerHOe
pactpocTpaneHue ceeta. 3atMeHuss ConHua u JIyHel. OTpakeHHe CBETa.
[Tnockoe 3epkano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBera. 3akoH TmpeiaomyieHuss cBeta. llomHoe
BHYTpPEHHEE OTpakeHUE€ CcBeTa. VICmoJib30BaHUE IOJHOTO BHYTPEHHETO
OTpPa)KE€HUS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xon mydeit B nuH3e. OnTudeckas cucreMa ¢oToarrapara,
MUKpOCKoOMa U Teneckona. ['na3 kak ontuyeckas cuctemMa. biam3zopykocThb
U JaTbHO30PKOCTb.

Paznoxenune 6enmoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue
CIEKTPaJIbHBIX IIBETOB. J(rcniepcusi cBeTa.

Jemoncmpauuu.

1. IIpsMonuHENHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxkeHue cBeTa.

3. [lomyuyenme m300pakeHUil B TIIOCKOM, BOTHYTOM M BBITYKIIOM
3epKajax.

[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xon myueit B cobuparomie TuH3e.

XO0JI Tyder B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenue H306pa>1<eHHﬁ C IIOMOIIBIO JIMH3.

[TpuaIMN neiictBus GoToanmapaTa, MUKPOCKOIIA W TEJIECKOTA.
10 Mopenn ria3a.

11. PaznoxxeHue 6eioro cBeta B CHEKTP.
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12. Tlonydenue 6ey10ro cBETa MPU CIOKEHUU CBETAa Pa3HBIX 1IBETOB.

Jlabopamophuie padomout u onvimul.

1. UccnenoBanue 3aBUCHUMOCTH yTIJla OTPa)KEHHsSI CBETOBOTO JIyda

OT yrJja HajeHHus.

2. V3ydeHue XapakTepUCTHK H300pa)Ke€HUs MpeAMeTa B IIOCKOM

3epKae.

3. HccnepgoBanue 3aBUCUMOCTH yTila IPETOMIIEHHUS] CBETOBOTO JIyda

OT yIJIa MaJICHUsS] Ha TPAHUIIE «BO3YX—CTEKIIOM.

4. IlomyueHue n300pa’keHUI C MOMOIIBI0 COOUPAIOIIEH JIUH3BI.

5. Onpenenenue (¢GOKYCHOTO PACCTOSIHUS W ONTHYECKOW CHJIBI

coOUparoIiei JTUH3HI.

6. ONBITHI 110 Pa3I0XKEHUIO O0EJIOTO CBETa B CIIEKTP.

7. ONBITHI 110 BOCIIPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUU

4yepe3 1BETOBBIC (PUITBTPHI.

Pa3znen 12. KBaHnToBbBIE sIBJIEHUS.

Omneitel Pe3epdopaa u rianetapHas Mojesb aromMa. Mojenb atoMa
bopa. Ucnyckanue u norjomieHue cBera atomoM. KBautel. JInHeituaTeie
CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHue
aToMHOTO snapa. HykimonHas woxenbs aToMHOro siapa. M30Tombl.
PannoakTuBHbIe ipeBpainienus. [lepros nmomypacmnana aTOMHBIX SAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO
qyuces. DHEprus CBSI3U aTOMHBIX sjiep. CBs3b MacChl U dHepruu. Peakiuu
cuHTe3a U aenenus snep. Mcrounuku sHeprun ConaHua u 3BE31.

Snepnas sHepreruka. [[eMCTBUA pPagvOAKTUBHBIX H3JYYEHUN Ha
KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CnexTpsl U31y4YE€HHS U MOTJIOMICHUSI.

CnexTpsl pa3IM4YHbIX Ta30B.

CnekTtp Bogopoa.

Hab6monenne TpekoB B kamepe BunibcoHna.

Pabora cuéTurika HOHU3UPYIOITUX U3TyICHHUH.

Perucrpanus u3iaydeHuss IpUPOJHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaﬁopamopubte pabomul u onvimel.

1. HaGnropeHue CIUTOMIHBIX U IMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccrnenoBaHue TpPEKOB: HM3MEPEHUE HHEPrUM YACTHUIBI 10

TOPMO3HOMY IyTH (110 poTorpadusim).

3. M3mepenne pagnoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-0000 AN MOTY.Ib.

[loBTOpUTENBHO-0000mMAOMNK ~ MOAYAb  TMpEeAHA3HAYEH A
CUCTEMAaTH3allud U O000OIIEeHUs TPEIMETHOTO COJEpPKAHUS M OIbITa
JeSTENHHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHUHU BCETO Kypca (HU3MKHU, a
TaK)Ke JJI1 MOJATOTOBKA K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO
busnke 1 00y4Jaronuxcsi, BRBIOPaBIINX STOT YYeOHBIN TIPEeIMET.

[Tpu U3YYEHUH JTAHHOT'O MOAYJIS peanu3yoTcs u
CUCTEMATU3UPYIOTCS  BHUIBl  JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX
o0OecrieunBaeTCs  JOCTIKEHHWE TPEAMETHBIX W  METampeIMETHBIX
IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHwusl, dbopmupyertcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAYYHBIX METO/OB
WCCIIEIOBAHUS SIBICHUM MPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSMHU
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OOBSICHATh (UBUYECKUE SIBJICHUS, TPUMEHSS TMOJYYEHHbIE 3HAHMUS,
peliaTh 3a/1a4u, B TOM YUCIIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIC.

[IpyHUMNIHANBHO JEATEIBHOCTHBIM XapakTep MAAHHOTO paszela
peanusyetcst 3a CUET TOTO, YTO OOyYaroUIMecs BBINOJIHSIIOT 3aJaHUs, B
KOTOPBIX UM IpEIaracres:

Ha OCHOBE TOJIYYEHHBIX 3HAaHUH PacCliO3HaBaTh U HAYYHO OOBSICHSTH
dbu3uYecKue SIBJICHUS B OKPYXKAIOIIEH NpUpojie U TOBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJBl HCCIIENOBaHUS  (DU3NUECKUX
SIBJICHUA, B TOM 4YHCJIE JUII MPOBEPKUA THUIIOTE3 U IOJYYCHUS
TEOPETUYECKUX BBIBOJIOB;
OOBSICHSITP HAyYHbIE OCHOBBI HamOoJie€ BAXKHBIX JIOCTHIKEHUM
COBPEMEHHBIX TEXHOJOTMW, HAIPUMEDP, MPAKTUYECKOTO UCIOJIb30BaHUS
pa3JMYHBIX UCTOYHUKOB JHEPIMM HA OCHOBE 3aKOHA IIPEBPAILCHUS U
COXpaHEHUs BCEX M3BECTHBIX BUJIOB DHEPTUMU.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBbI
nHOo PHU3UKE HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA

N3ydenne ¢u3nMku Ha YpoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
HAlpaBJICHO Ha JIOCTH)KCHHE JIMYHOCTHBIX, METAlPEAMETHBIX |
IIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB.

B pesynbraTe m3yueHus (UMK Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuarnierocs OyayT chHOpMUPOBAHBI CIEAYIOIINE
JMYHOCTHBIC PE3Y/IbTAThl B YACTH:

e 1) MATPHOTHYECKOTO BOCTIMTAHHSA:

e — MPOSIBJICHUE WHTEPECA K HICTOPHH U COBPEMEHHOMY COCTOSTHHIO
POCCUHNCKON (PU3HUECKON HAYKH, 5 )

e — IICHHOCTHOC OTHOIICHHWE K JIOCTH)KCHHUSM POCCUUCKHX YYEHBIX--

(U3HUKOB;
e 2) rpaIaHCKOT0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS
e — IOTOBHOCTb K aKTMBHOMY Yy4YacCTHIO B OOCYXJEHHH OOIIECTBEHHO

3HAYMMBIX M OJTUYECKUX TMPOOJIEM, CBS3AaHHBIX C TMPAKTUYECCKUM
IPUMEHECHHEM JOCTIDKEHUN (DU3UKMY;

e — OCO3HAaHME BAXHOCTH MOPAJIbHO-3THUYECKUX TIPUHIIMIIOB B
NEATeIbHOCTH YYEHOTO;

e 3)3CTETHYECKOr0 BOCIIUTAHMS:

e — BOCHPHUATHE JCTETUYECKMX KayeCcTB (PU3MYECKONH HayKu: e¢
TapMOHUYHOT'O MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) EeHHOCTH HAYYHOTO MO3HAHMA:

e — OCO3HAaHME IIEHHOCTH (PHU3MYECKOM HAyKHM KaK MOIIHOTO
MHCTPYMEHTA TMO3HAHUA MHpPA, OCHOBBI pa3BUTHUA TEXHOJIOTUH,
B)KHCHUILICH COCTaBJISIOICH KYIbTYPBI;

e — Dpa3BUTHE HAy4yHOM  mMO0O3HATENBHOCTH,  HHTEpeca K
UCCIIEN0BATEIBCKON AEATEIbHOCTH;

e 5) dopmupoBanus KyJbTYpPbl 30POBbSi W 3MOIUOHAIBLHOTO
0J1aronmoTyunsi:

e — OCO3HaHHE LIEHHOCTH Oe30macHOro o0pasa >KM3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpPE, BaXKHOCTH MPABHIJI 0€30MaCHOTO TOBEICHHUS
HAa TpaHCIOPTE, HA JOporax, C DJEKTPUYECKUM M TEIUIOBBIM
000pyZOBaHNEM B JJOMAIIIHUX YCIOBUSX;

e — c()OPMHUPOBAHHOCTH HABBIKA pe(iIeKCHM, TPU3HAHUE CBOETO IpaBa
Ha OIMOKY W TaKOTO K€ MpaBa y IPYroro 4eIoBeKa;

e 6) TPy10BOTr0 BOCIUTAHMS:

e — AKTHBHOE YYacTUE€ B PEUICHUWU MPAKTUYECKUX 3aJad (B pamMKax
CEMbH, oOpa3oBaTeabHOM OpraHu3aluu, ropoja, Kpas)
TEXHOJOTUYECKON W COIMATHHOW HAMpPaBICHHOCTH, TPEOYIOMUX B
TOM 4Hncie U GU3NIECKUX 3HAHWM;

e — HWHTEPEC K MPAKTUYECKOMY H3y4YEHHUIO Mpodeccuil, CBSI3aHHBIX C
bu3HKOI;

o 7)3K0JOrHYECKOT0 BOCIUTAHMS:

e — OpHWEHTAllUd Ha TPUMEHEHUE (U3MYECKUX 3HAHWHA JJIS PEIICHUs

3a7a4 B 00JIACTU OKpPY’KArOUIEH Cpelibl, MIIAHUPOBAHUS MOCTYNKOB U
OLICHKH MX BO3MOXHBIX MOCIEACTBUN JIJIsl OKPYKAIOIIEH Cpebl;

e — OCO3HAHHWE TJI00AIBHOTO XapakTepa HKOJOTMUYECKUX MpPOOJieM U
MyTEU UX PELICHUS;



o 8) amanTamum K H3MEHSIONIUMCH YCJOBUSIM CONUAIBHOW H
NPUPOAHOI Cpeabl:

e — MOTPEOHOCTH BO B3aMMOJEHCTBUU MPHU BHINOJHEHUU UCCIEAOBAHUMI
U MPOEKTOB (PM3HUECKON HANpPaBICHHOCTH, OTKPBITOCTh ONBITY U
3HAHUSIM JIPYTUX;

e — MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NS TENbHOCTD;

e — TOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIE
(bopMynHpoBaTh UJEH, MOHATHS, TUIOTE3bl O (PU3UUECKUX 0OBEKTaX U
ABJICHUSX;

e — OCO3HaHWE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B
00JacTH (PU3HKHY;

e — IUIAHMPOBAaHUE CBOETO PAa3BUTHUS B TNPUOOPETEHHUU HOBBIX
(bu3NUeCcKUX 3HAHU;
e — CTPEMJICHHME AHAJIU3UPOBATHh M BBIABIATH B3aHUMOCBS3U MHPUPOABI,

oOmecTsa W JKOHOMHKM, B TOM UHCI€ C  HCHOJb30BaHUEM
(du3nUeCcKUX 3HAHU;

e — OLEHKAa CBOMX JEHCTBHM C yYETOM BIHAHHUS Ha OKPY>KAIOLIYIO
Cpelny, BO3MOKHBIX INI00aTbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesyapTaTe OCBOCHHMS TIporpaMMbl 1O (U3MKE Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi y  oOydaromerocs oynyT
chopMUpOBaHBl ~ MeTAampeaMeTHBbIe  Pe3yJbTaThl,  BKIIOYAIOIINC
NI03HABATEIbHBIC YHHUBEPCAIbHbIC yueOHbIe NeHCTBHS,
KOMMYHUKATHBHBIE YHUBEpCAIbHBIC y4eOHbIC NEWUCTBUS, PETyJIsSTHBHBIC
YHHUBEpCAJIbHbBIC YICOHBIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jornueckue a1ecTBUA:

e BBIIBIATH W  XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKHU
00BEKTOB (SIBJICHUM);

e YCTAaHABIMBATh CYIICCTBEHHBIM TIPU3HAK  KIAacCH(pUKAIUH,
OCHOBAHUS JIJIs1 0000IIECHHS U CPAaBHEHHUSI;

e BBISIBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B
paccMaTpuBaeMbIX  (aKTax, JaHHBIX HW  HAONIOJCHUSX,
OTHOCSIIHUXCS K (DU3NISCKUM SBIICHUSIM;

e BBIIBIATH TNPUYUHHO-CICICTBCHHBIC CBS3W MPU H3YYCHHUHU
bU3MYeCKUX SABJICHUH W TPOIECCOB, JENaTh BBIBOJBI C
HCIIOJIb30BaHUEM e TyKTUBHBIX 1 UHIYKTUBHBIX
YMO3aKJIFOUEHWUW, BBIJBUTaTh THIIOTE3bI O  B3aHUMOCBS3SIX
(U3UYECKUX BEITNYNH;

e CAMOCTOSATENIIBHO  BBIOMpPATh  CHOCOO  pelieHHus  y4yeOHOU
bu3udeckoii 3amauu  (CpaBHEHHE HECKOJBKMX BapHaHTOB
pelieHusi, BbBIOOp  HauWOojee  MOAXOMIAIIETO C  y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eMCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK HCCIEIOBATEILCKUNA HHCTPYMEHT

ITO3HAHUS;



IIPOBOJIUTH MO CAaMOCTOSITEJIBHO COCTABJIEHHOMY IUIAHY OIIBIT,
HECJIOKHBIN buznueckuit JKCIIEPUMEHT, HEOOJIbII0e
UCCJIEeI0BAaHNE (PU3UYECKOTO SBIICHHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpMaLUIO,
NOJIYYEHHYIO B XOJE UCCIENOBAHNS I SKCIIEPUMEHTA;
CaMOCTOSITEIbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI TIO
pe3yapTaTtam IIPOBEAEHHOTO HaOII0AeHUS, OMbITA,
UCCIIEJOBAHNS;

IPOrHO3UPOBATH BO3MOXKHOE JaJIbHENIIEE pa3BUTHE (PUBHUECKUX
IPOLIECCOB, @ TAKXKE BbIABUTATH MPEANOI0KEHUS 00 UX Pa3BUTUU
B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pab6ora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, UHCTPYMEHTHI U 3aMpOChl TPHU
noucke © OoTOOpe WHPOpPMAIMU WJIH JaHHBIX C Y4ETOM
IPEIJIOKEHHON yueOHOM pu3nyeckoi 3a1auu;

aHAJIM3UPOBaTh, CHCTEMAaTU3UPOBATh W  HHTEPIPETHPOBATH
MH(POPMAIUIO PAa3TUYHBIX BHIOB B (POPM Mpe/ICTaBICHHUS,
CaMOCTOSITENTEHO BHIOWPATH ONTUMAJIHHYIO bopmy
NpecTaBlieHUsT WHGOpPMAlMd W WLTIOCTPHPOBATH pelIacMbie
3a/ja4l HECJIIO)KHBIMHU CXEMaMH, JuarpaMMaMu, WHOW Trpadukoi
¥ MX KOMOWHAITUSMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUA:

B Xo0/€ OOCyXJeHusT Y4eOHOro Marepuaia, pe3yJabTaToB
7a00paTOpHBIX pabOT W TMPOEKTOB 3ajaBaTh BOIPOCHI IIO
CyIIECTBY OOCYXJIaeMOl TeMbl M  BBICKa3bIBaTh  HJICH,
HalleJICHHbIE  Ha  pEelIeHWe  33aJaud W THoAAepKaHue
0J1aroxeraTeIbHOCTH OOIICHHS;

CONOCTABJISITh CBOM  CYXICHHS C CYXICHUSIMH  JPYyTUX
YYaCTHUKOB Juajora, OOHApYy»KWBaTh pa3jIU4YHE€ U CXOJCTBO
MMO3HUIUI;

BBIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IHMCbMEHHBIX
TEKCTax;

myOJIUYHO MPEJCTABIATh pe3yybTaThI BBITTOJIHEHHOTO
(bH3UYIECKOro OMbITa (IKCIIEPUMEHTA, HCCIICA0BAHUS, IPOCKTA);
MOHMMAaTh M MCIOJB30BAaTh NPEUMYILIECTBA KOMAHAHOW W
WHIUBUIYaJbHOH  pabOTBl MpU  PEIICHHMH  KOHKPETHOM
busznueckon mpoOIeMBI;

NPUHUMATh II€JIM COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATH
JEUCTBUS MO €€ JOCTHIKCHHIO: pacHpeaeisiaTh pOJd, 00CyXaaTh
IpOIeCChl M PE3yJIbTaThl COBMECTHOW pabOThl, 0000IIaTh
MHEHHS HECKOJbKUX JIOICH;

BBITIOJIHSITh CBOIO YacTh pabOThl, JOCTUTAs KadeCTBEHHOTO
pe3ysbTaTa IO CBOEMY HAIMPABJICHUIO W KOOPJAMHUPYS CBOH
JEUCTBUS C APYTUMH WICHAMHU KOMaH/IbI;

OIIEHUBATh KAauye€CTBO CBOEro BKJIaJa B OOIIUN MPOIYKT TIO
KPUTEPHUSIM, CAMOCTOSITSIILHO C(HOPMYITHMPOBAHHBIM yIaCTHUKAMHU
B3aMMO/JICUCTBUA.

PeryasiTUBHBbIC YHHBepPCaJbHbIC Y4eOHbIE AeiiCTBUSA

CaMoopraHmaunﬂ:



BBISBJISTH MPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
TpeOyIOUX ISl pelIeHNs PU3NUECKUX 3HAHUM;
OpUEHTUPOBATHCS B PA3JIMYHBIX MOJAXO0JaX MPUHATUA DPELICHUN
(MHOIMBHUyalIbHOE, MPHUHATUE PEIICHHUs B TpyNNe, MNpPUHATHE
pELIeHH rpymmnon);

CaMOCTOSITEJIbHO COCTaBJSITh AITOPUTM pelieHust (HU3N4ecKout
3aJa4d WIM IUIaHA MCCIENOBAaHUA C YYETOM MMEIOIIMXCS
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh
npeajaraeMble BapUaHThl pelICHUM;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBI HHTEJIJICKT:

JlaBaTh aJIeKBAaTHYIO OIEHKY CHUTYyalldd W Tpeajararh IJjaH eé
U3MEHEHHS;

OOBSACHATH MPUYUHBI JOCTUKEHUS (HEJOCTUXKEHHUS) PE3yJIbTaTOB
JeSTEbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBbHOCTh (B TOM YHCJIE B XOJA
BBIMOJHEHUSI (U3MYECKOT0 HCCIAEAOBAaHUS WM TPOEKTa) Ha
OCHOBE HOBBIX OOCTOSATENbCTB, HW3MEHUBIIMXCS CHUTYyallUi,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IICJIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIPYyroro 4ejoBeKa B XOJI€ CIopa WU
JUCKYCCUHM Ha HAYYHYIO TEeMY, TOHMMaTh MOTHBbI, HAMEPECHUS U
JIOTUKY JIPYTOro;

pU3HaBaTh CBOE MPAaBO HAa OMIMOKY MpU PEUICHUU (PU3HUECKHUX
3a/1a4 WIM B YTBEPKICHUAX HA HAyYHbIE TEMBI U TAKOE K€ MPABO

JPyTOro.

INPEJMETHBIE PE3YJ/IbTATBI

K konmy oOyuenuss B 7 KJjacce TPEIMETHBIE pE3yJIbTaThl Ha
0a30BOM  ypOBHE JOJDKHBI  OTpaxxaTb  COPMHUPOBAHHOCTH  y
o0ydJaromuxcss yMCHUH:

UCIIONIB30BaTh TMOHATHS: (PU3MYECKHE M XUMHUUYECKHE SIBJICHUSA,
HAOMIOJIEHUe, DKCIIEPUMEHT, MOJCNIb, THUIOTE3a, CIUHHIIBI
(bU3UYECKUX BEITUYWH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHHS
BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JNBWKEHHE (pPaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHHOE),
TPACKTOpHs, PaBHOJEHCTBYIOMIAs cuia, nedopmarus (ymnpyras,
TUTACTUYECKAsI ), HEBECOMOCTh, COOOIIAIOIINECS] COCYBL;
paznuyarh sBiaeHUS (nuddys3us, TEMIOBOE [BIKCHHUE YaCTHIL
BEILECTBA, PABHOMEPHOE JABUKEHUE, HEPABHOMEPHOE JBUKEHUE,
UHEpLUs, B3aUMOJECHUCTBUE TeEJI, PAaBHOBECUE TBEPABIX TEI C
3aKpEIUIEHHON OChIO BpallleHHUs, Mepeiadya AaBiICHUs TBEPIbIMU
TEIaMH, O KUAKOCTSIMH H Ta3aMu, arMoc(epHoe aBieHue,
IJIaBaHUE TeJ, NpPEeBpalleHUs MEXaHWYECKOM »HHEpPruu) Mo
OMHMCAHUIO HX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIMbBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NIECKOE SIBICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUI B
OKpYXaIoleM MHpEe, B TOM 4YHuCie (PU3HUYECKHE SBICHUS B
MpUPOJIe: MPUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOW U HEXKUBOW MPUPOAE, NCUCTBUE CUIIBI TPEHUS B IPUPOIE



U TEXHUKE, BIMSIHUE aTMOC(EpPHOro JaBIEHUS Ha KHUBOU
OpraHu3M, IUIaBaHUE pPbIO, pblUard B Telle YEJIOBEKa, MPU ITOM
MEepPEeBOUTh MPAKTUYECKYI0 3aJadyy B YYEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (MpU3HAKHU) GUUUYECKUX SIBICHUMN;
OMHUCHIBATh M3yUYCHHBIC CBOMCTBA Tel U (HU3UYECKHUE SIBICHUS,
UCTIONB3Ysl (PU3MYECKHUE BEIUYUHBI (Macca, 00bEM, IJIOTHOCTH
BELIECTBA, BpPEMsl, IMyTh, CKOPOCTb, CPEIHSISI CKOPOCTb, CHJa
yIPYrOCTH, CUJa TSAXKECTH, BEC Tela, CUJIa TPEHHUS, JaBIICHUE
(TBEpHOro Tema, SKUJIKOCTH, Trasa), BbITAJIKMBAIOIIAS CHUJIA,
MeXaHu4yeckasi paboTa, MOIIHOCTh, IUIEYO CUJIbl, MOMEHT CHUJIBI,
KOA(PUIIMEHT MOJE3HOTO JAEUCTBUS MEXaHU3MOB, KHHETUUYECKAas
U TOTCHIMaJbHAs DJHEPrus), MPU ONMUCAHUMU MPABUIHHO
TPaKkTOBaTh (YU3UUYECKUN CMBICT HCIOJIb3yEMbIX BEIMYHH, HUX
0003HaYeHUs] W EIUHULBI (PU3UYECKUX BEJIMYUH, HAXOJUTh
(GopMyIibl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYIO BEIUYUHY C
JIPYTUMU  BEJIMYMHAMHU,  CTPOUTh  T'padUKH  U3YUYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIINUUH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MYECKUE SBICHUS U
IPOLIECChI, MCIIOJIb3Ys TpaBujia CIOXKEHHUS cuil (BIOJIb OJIHOM
npsaMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NpaBWJIO paBHOBecHs pbluyara (0JI0Ka), «30JI0TOE TPABUIIO»
MEXaHUKH, 3aKOH COXPAHCHHS MEXaHUUYECKON dHEPTHH, TIPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alHCBIBATH €T0
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUYECKUE SIBJICHHUSA, MPOLIECCHl U CBOMCTBA Tel, B
TOM YWClI€ M B  KOHTEKCT€  CHUTyallud  MPaKTUKO-
OPUEHTUPOBAHHOTO  Xapakrepa: BBISBIISIT  MPUYUHHO--
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE W3 1—2 JOTHYECKUX
mIaroB ¢ omnopod Ha 1-2 u3ydYeHHBIX CBOMCTBa (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIC 3a7a4u B 1—2 AeHCTBUS, UCTIONB3YS 3aKOHBI U
dbopMyIbl, CBsA3BIBaIONINE (U3MYECKUE BEIUYHMHBI: HAa OCHOBE
aHanM3a YCJOBHMS 3aJaud 3alKChiBaTh KpPaTKOE YCJIOBHE,
MOJICTABIISATh (PU3MYECKHUE BENUYUHBI B (DOPMYJIBI U MPOBOJIUTH
pacy€Thl, HAXOJUTh CIIPABOYHbBIC JaHHBIC, HEOOXOIUMBIC IS
pelieHusl 3ajad, OIEHWBATh PEATUCTUYHOCTh MOJYYCHHOU
(bM3UYIECKON BEIIMYUHBL;

pacrno3HaBaTh MPoOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU TTOMOIIIH
¢u3UeCcKnuX METOJI0OB, B ONUCAHUU WCCICIOBAHUS BBIIEISATDH
IpOBEpSIEMOE  MPEANOJIOKEHUE (TUIOTE3y), pa3inyaTh H
UHTEPIPETUPOBATH TOJYUCHHBIN PE3yNIbTAT, HAXOIUTH OMIMOKHU B
XO/JI€ OMBITA, JAEJIaTh BBIBOJBI IO €r0 PE3YIbTaTaM;

IPOBOJUTH OIBITHI MO HAOTIOMEHUIO (PU3NYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tel: (POPMYIHPOBATH MPOBEPSECMbIC
NPEIMONIOKEHUSI, COOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
o0OpyZOBaHMs, 3aMUCBIBATH XOJ ONBITAa W (HOPMYyTUPOBATH
BBIBOJIBI

BBITIOJIHSITh MPSIMbIE M3MEPEHUsSI PACCTOSIHUS, BPEMEHU, MaccChl
Tena, OOBEMA, CHUIBI M TEMIEPATyphl C HUCIOJB30BAHHEM
aHAJIOTOBBIX M IU(POBBIX MTPUOOPOB, 3aNIUCHIBATH MOKA3aHUS



npuOOpoB ¢ YYETOM 3aJaHHOM aOCONIOTHON MOTrPEIHOCTH
U3MEpPEHUN;

MPOBOJUTH HCCJIEIOBAHUE 3aBUCHUMOCTU OJHOW (hU3MUECKOU
BEJIMYMHBI OT JPYroll C HCIOJB30BAHUEM MPSAMBIX H3MEPEHUIN
(3aBUCUMOCTH IIyTH PABHOMEPHO JIBHXKYIIETOCS T€Ja OT BpEMEHHU
NBWKECHHSI TeJla, CUJIbl TPEHUs CKOJIBKEHHMS OT Beca Tela,
KauecTBa 0O0pabOTKU MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJI, CUJIbl YIPYTOCTH OT
YIJIUHEHUs TPYKUHBL, BBITAJKUBAIOUIEH CHIBI OT O0BEMaA
INOIPY)KEHHOM 4YaCcTH Tejla M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHUCHUMOCTHU OT IUIOTHOCTH Tella, OT TJTyOWHBI, HA KOTOPYIO
NOTPYKEHO TEJO0, YCIOBHUH IUIaBaHUS TEJ, YCIOBUM PaBHOBECHS
ppluara u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAaHUU Y4E€OHOTO
UCCJIeIOBaHUsA, COOMpaTh YCTAaHOBKY M BBIMIOJIHATh MU3MEPEHUS,
cienys MpeUIOKEHHOMY IUIaHy, (UKCUPOBATh PpPE3yJbTaThl
NOJIyYEHHONM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BUJE
OPENJIOKEHHBIX Ta0JWI] M TpapuKoOB, JeNaThb BBIBOABI IO
pe3yabpTaTaM UCCIEA0BaHUS;

OPOBOAUTh KOCBEHHBIE UW3MEpEHUs (U3MUYECKUX BEITUYHH
(MJIOTHOCTDH BEIIECTBA >KUJKOCTH U TBEPIOTO Tela, CUjla TPEHUs
CKOJIbXKEHHUsI, JaBJIEHUE BO3JyXd, BBITAIKMBAIOLIAA CUIA,
JEUCTBYIONIAs HA MOTPYKEHHOE B KHUAKOCTH TEJO, KOADPUITUEHT
NOJIE3HOTO  JCHCTBHUS  MPOCTBIX  MEXAaHHU3MOB),  CIEAYS
NPEMJIOKEHHON WHCTPYKIMU: TMPU BBIIIOJHEHUA H3MEPEHUM
coOupaTh OKCIEPUMEHTAJbHYI0 YCTAaHOBKY UM  BBIYUCISTH
3HAYEHUE MUCKOMOW BEJIMYHHBI,

coOoaTh MpaBUjia TEXHUKU O€30MacHOCTU IMpu padbore ¢
1a60paTOPHBIM 000PYI0BAHUEM;

yKa3blBaTh TPUHLMUIIBI JEUCTBUS TPUOOPOB MU TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIHECS
cocyzbl, 0apoMeTp, pblyar, MOJBUKHBIM U HETOJBUKHBIN OJIOK,
HAKJIOHHAs IUIOCKOCTb;

XapaKTepu30BaTh MPUHIUIIBI ACHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOM Ha HUX OmNucaHusi (B TOM
qucle: NOAIIUITHUKH, YCTPOKCTBO BOJONPOBO/JIA,
TUJIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOMN
HAacoC, apeoMeTp), UCIOJb3Ysl 3HAHUSA O CBOMCTBAX (PU3NUYECKUX
SIBJICHUH U HEOOXOIUMBIE buzndeckue 3aKOHBI "
3aKOHOMEPHOCTH;

NPUBOJUTh TPUMEPHl (HAXOAUTh HHPOPMAIHMIO O TPUMEPax)
NPAKTUYECKOTO  HWCIIONBb30BaHUS  (PU3MYECKHMX  3HAHUU B
MOBCETHEBHOM >KM3HHM sl obOecreyeHus Oe30MacHOCTH TpHU
oOpaiieHu ¢ NpudopaMH U TEXHHUYECKHMMH YCTPOWCTBaMH,
COXPAHEHMS 3/10POBbSl U COOJIFOJEHHUS HOPM 3KOJOTMYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEE;

OCYILIECTBISATh OTOOp MCTOUYHMKOB MH(popmaiuu B UHTepHeTe B
COOTBETCTBHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSI 3HAHUM W TyTEM  CPaBHEHUS  Pa3lIMYHBIX
WUCTOYHUKOB  BBIIETATH HWH(POpPMAIMIO, KOTOpas  SIBISCTCS
MIPOTUBOPEUNBOUN WIIM MOKET ObITh HEJIOCTOBEPHOMU;



UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUN Hay4HO-
MTONYJIIPHYIO JUTEPATYPY (bu3HUecKoro COJIEpKaHUs,
CIIpaBOYHBIE MaTepuajbl, pecypcbl ceth MHTepHEeT, BIIaIeTh
npuéMaMu  KOHCIIEKTUPOBAHMSI  TEKCTa,  NpeoOpa3oBaHUs
uH(OpMaIUK U3 OJHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE KpaTKUE IHMCbMEHHbIE U YCTHBIE
COOOIIEHUsT Ha OCHOBE 2-3 HCTOYHUKOB HH(pOpMaIu
(u3MUECKOro CoJepKaHHus, B TOM 4YHCJIE MYOJIMYHO JenaTh
KpaTKue COOOILIEHUs O pEe3yJbTaTaX NPOEKTOB MM YYEOHBIX
UCCIENOBAHUN, TIPU 3TOM TPaMOTHO HCMOJIb30BAaTh W3YYEHHBIN
NOHATUMHBIA  anmapaT  Kypca  (U3MKH,  CONPOBOXKIATh
BBICTYIUUIEHUE NIPE3CHTALUEN;

OpU  BBINOJHEHUH YYE€OHBIX TPOEKTOB U  HUCCIEIOBAaHUM
pacupenensiTh OO0S3aHHOCTM B TIpPyNne B COOTBETCTBUH C
NOCTaBJIECHHBIMU 3aJa4aMU, CJIEIWTHh 3a BBINOJHEHHEM IIJIaHA
NEUCTBUM, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJAJ B
NEATENIbHOCTh  [PYIIbI,  BBICTPAaUBaTh  KOMMYHHMKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHEHNUE OKPYKAOIIHX.

K konmy oOyuenuss B 8 Kjacce TpeIMETHBIE pE3yNbTaThl Ha
0a30BOM  ypOBHE JIOJDKHBI ~ OTpaxxaTh  C(OPMHUPOBAHHOCTH Y
o0Oy4aromuxcs yMEHUM:

UCIIOJIB30BaTh TMOHATHUSI: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE
JBIDKCHHE aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA,
KpUCTAINTMYECKUEe W aMop(Hble Tela, HACHIIICHHBIA U
HEHACBIIIEHHBI Tap, BJIAXHOCTh BO3/yXa, TEMIEpaTypa,
BHYTPEHHSSI DHEPTUs, TEIUIOBOM JBUTaTellb, 3JIEMEHTApHBIN
ANEKTPUYECKUI 3apsll, SJIEKTPUYECKOE I0J€, MPOBOJHHUKUA H
OUANEKTPUKHN, TOCTOSIHHBI AJIIEKTPUYECKUI TOK, MAarHUTHOE
0JIE;

paznuyath SIBJIEHUA (TEIIOBOE pACIIMpPEHHE U C)KaTue,
TeIIonepeaaya, TEIJIOBOE paBHOBECHE, CMayuBaHMUE,
KalWUISIPHBIE SIBJICHUS, HCHApeHUE, KOHJEHCalus, IUIaBICHUE,
KpucTajuin3aius (OTBEp/IeBaHKUE), KHUIIEHUE, TeIIonepeaada
(TEIONPOBOAHOCTh, KOHBEKIIMS, HW3JIYYEHHUE), DJIEKTpU3ALU
T€JI, B3aUMOJCUCTBUE 3aPSI0B, JECUCTBUS IJIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKaHWE, B3aMMOJICMCTBUEC MAarHUTOB, JECHCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKLHS) IO OMHUCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (DU3UIECKOE SIBIICHHE;
pacno3HaBaTh MPOSBICHUE HU3YUYEHHBIX (PU3NYECKUX SBICHUU B
OKpYXaIollleM MHpEe, B TOM uucie (U3MYECKUE SBICHUS B
IpUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaIWJUISPHBIE SIBJICHUS B
npupoje, KpucTauibl B mpuponae, wusnydeHue  CounHila,
3amMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHUE SBJICHHS B artMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMIIH,
Jpeid MOIFOCOB, POJIb MATHUTHOTO TOJIS JIJISA JKU3HU Ha 3emiie,
HOJISIPHOE CUSIHUE, MPU 3TOM NEPEBOAUTH MPAKTHUUYECKYIO 3a7auy
B y4eOHYI0, BBIICTSATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
bU3UYECKUX SBICHUMN;



ONKCHIBATh M3yYEHHBIC CBOMCTBA TEN W (U3HUCCKHEC SIBICHUS,
UCIIONIB3YSI (PU3MYECKUE BEIMYHMHBI (TeMIlepaTypa, BHYTPCHHSISA
DHEPTUs, KOJUYECTBO TEIUIOTHI, YyHAEIbHAas TEINIOEMKOCTh
BEIIECTBA, YAC/IbHAs TEIUIOTA TUIABJIICHUSI, yHIETbHAs TEIUIOTa
napooOpa3oBaHMsl, yIeNbHAas TEIUIOTa CrOpaHUs TOIUIHBA,
KO PUIIMEHT TOJE3HOr0  JEHUCTBUS  TEIJIOBOM  MAIIMHBI,
OTHOCHUTENIbHAS BJIAXXHOCTh BO3/yXa, JJICKTPHUCCKHM 3apsi, CHUIa
TOKa, DJICKTPHUECKOE HAIPSHKEHUE, COPOTUBIICHUE MTPOBOJTHUKA,
yIEeTbHOE CONPOTHBIICHHE BEIIECTBa, padoTa W MOIIHOCTh
AIIEKTPUYECKOTO0 TOKA), TPU OINHMCAHWH TPABHIBHO TPAKTOBATh
(U3HYECKHI CMBICII WCIOJIB3YeMBIX BEIIMYWH, OOO3HAYCHHS H
SAVHUIBI  (PU3MYECKUX  BEJIWYUH, HAXOIUTh  (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (U3UUYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH TpadUKU H3YyUYCHHBIX 3aBUCHUMOCTCH
(bU3HYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, (U3WYECKUE SBICHUSA U
IIPOIIECChI, HCIOJIB3Yysl OCHOBHBIC TIOJIOKCHHUS MOJICKYIISIPHO--
KMHETUYECKOH  TEOPUU  CTPOCHHS  BCIICCTBA,  NMPHUHIUI
CYNEpIIO3UIIMM TOJIeH (Ha KadYeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHUs 3apsjga, 3akoH Owma Ig ydJacTKa IIeMH, 3aKOH
Jxoyns—JIenna, 3ak0H COXpaHEHHUS SHEPIHH, MPU 3TOM JIaBaTh
CIIOBECHYI0  (OPMYJIMPOBKY 3aKOHAa U  3allUChIBaTh  €r0
MaTEMaTHICCKOE BhIPAKCHUEC;

OOBSACHATHh (PU3NYECKUE MPOIIECCHl U CBOMCTBA TeJl, B TOM YUCIIE
U B KOHTEKCTE CHUTyallud  MPAKTUKOOPHUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NMPUYUHHOCIEICTBEHHbIE CBSA3U, CTPOUTH
oObsicHeHne u3 1-2 JOTMYecKuX ImaroB ¢ omopod Ha 1-2
U3YYCHHBIX CBONCTBAa (U3MYECKUX SBICHUH, (DUIUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3aa4d B 2—3 ACHCTBUS, UCIIONB3Ys 3aKOHBI U
dbopMyIbl, CBs3BIBAaIONINE (U3MUECKUE BEIMYMHBI: HAa OCHOBE
aHanM3a YCJIOBHS 3a/Jlaud 3alUChIBaTh KPaTKOE YCJIOBHE,
BBISBJISITh HEJIOCTATOK JAHHBIX JUIsI PEIICHHs 3aJlayu, BHIOMPATH
3aKOHBI ¥ (HOPMYJIIbI, HEOOXOUMBIE JIJIsl €€ PeIIeHUs, IPOBOJAUTD
pacuy€Thl M CpaBHUBATH IOJYYEHHOE 3HA4YCHHE (PU3NIECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMH;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU TTOMOIIH
(du3MUeCKX METOJ0B, HCIOJb3ysd OIMHCAHUE WCCIEIOBaHNUA,
BBIJICTISATD IpoBepsieMOe MPEANOI0KEHUE, OIICHUBATh
NPaBWIBHOCTh TIOPSKA TPOBEACHHS HCCIEAOBAHUS, JeJIaTh
BBIBO/IbI;

IPOBOAMUTH OIBITHI MO HAOTIOAEHUIO (PU3UYECKUX SIBICHUN WU
(du3HUeCcKrX CBOWCTB Tel (KamWJUISIPHBIC SBIICHUS, 3aBUCUMOCTD
JaBJICHUS BO3AyXa OT €ro o0b&éMa, TeMIepaTypbl, CKOPOCTH
npolecca OCTHIBAHWS W HATrPEeBaHUS TPHU W3IyYEHWH OT I[BETa
u3nydammieid  (MOIJIoMIaroie)  MOBEPXHOCTH,  CKOPOCTh
UCTIAPEHMSI BOABI OT TEMIEPATYPhl >KUAKOCTH MW IUIOMAIN €&
MOBEPXHOCTH,  DJEKTpU3alusg TeIl W B3aWMOJICHCTBHE
ANEKTPUYECKUX  3apsA0B,  B3aWMOJEHCTBUE  TOCTOSTHHBIX
MarHuTOB, BH3yaJlW3allisi MAarHUTHBIX TIOJE€H TMOCTOSTHHBIX
MarHuTOB, JEUCTBHSI MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM,



CBOICTBAa  DJIGKTPOMAarHuTa, CBOMCTBAa  AJIEKTPOIBUTATEIS
ITOCTOSIHHOTO TOKA): (bopMyIupOBaThH IIPOBEPSEMBIE
MPEANoIOKEeHUsl, CcOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
0o00OpyAOBaHUs, OMHUCHIBATH XOJA OMNbITAa W (HOPMYIUPOBATH
BBIBO/JIbI;

BBIMOJHATh NPSMble U3MEPEHUs TEeMIEPATypbl, OTHOCUTEIbHON
BJIQXHOCTH  BO3JyXa, CHUJbl  TOKAa,  HANpSKEHUs C
UCIIOJIb30BAaHMEM  QHAJOrOBBIX  MPUOOPOB U JAaTYMKOB
(u3MUeCKUX BEIUYUH, CPAaBHUBATh PE3yJIbTaTbl M3MEPEHUU C
y4€TOM 3aJJaHHOM aOCOIIOTHOM MOrPEIIHOCTH;

IPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKOM
BEJIMYMUHBI OT JPYrOoM C HCIOJIB30BAHUEM TMPSMBIX HW3MEPEHHI
(3aBUCUMOCTH CONPOTUBIEHUS MPOBOJAHUKA OT €ro JJIUHBI,
IUIOUIAN TIOMEPEYHOI0 CEYEHUS] U YIENbHOTO COIMPOTHBIICHUS
BEIIECTBA MPOBOJHUKA, CHJIbI TOKA, WAYIIErO Yepe3 MPOBOIHUK,

OT HaIpsKEHUs Ha MIPOBOJTHUKE, UCCIIEOBAHUE
NIOCJIEI0BATEIBHOTO " NapajieIbHOTO COCMHECHU I
IPOBOJIHMKOB):  IUIAHUPOBATh  HUCCIEIOBaHHWE,  COOHMpAThH

YCTAHOBKY W BBINOJHATH H3MEPEHHUS, CIEAys MPEII0KCHHOMY
iaHy, (UKCHpOBaTh Pe3yJbTaThl MOJYYECHHON 3aBUCUMOCTH B
BUjJle Tabmuil ¥ TpaduKOB, JejaTh BBIBOJBI IO pe3yJbTaTaMm
UCCIIC/IOBAHUS;

IPOBOJIUTh KOCBEHHBIE U3MEPEeHUs (DU3NYECKUX  BEIMYUH
(ynenbHas TEIJIOEMKOCTD BEILECTBA, CONPOTHUBIICHHE
IPOBOAHMKA, paboTa W MOIIMHOCTh AJIEKTPUUECKOTO TOKa):
IUIAHUPOBATh  M3MEpPEHHUs, CoOUpaTh HAKCHEPUMEHTAIBHYIO
YCTAHOBKY, CIEAys TMPEIJI0KEHHOWM HMHCTPYKIMU, W BBIYUCIATH
3HAYECHUE BEIUYUHBI;

coOoaTh MpaBUjia TEXHUKH O€30MacHOCTU IMpu padbore ¢
1a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepru30BaTh MPUHIUIIBI JECHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOM Ha HUX OmNucaHusi (B TOM
YUCJE: CHUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, IapoBas
TypOuHa, aMIepMeTp, BOJBTMETP, CUYETUYHK DICKTPUUCCKOUN
OHEPTUHU, BJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTelbHBIC
AIEKTPOIPUOOPHI (MMPUMEPHI), DIICKTPUIECKHUE MPETOXPAHUTEIIHN,
ANEKTPOMArHUT,  3JEKTPOJBUraTelb  IMOCTOSIHHOTO  TOKa),
UCTIONIb3ys 3HAaHUA O CBOWCTBaX (PU3MYECKUX SBJICHUA U
HeoOX0IMMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTb  NIPOCTbIE ~ TEXHMYECKHME  YCTPOMCTBA U
U3MEpUTEIbHBIC MPUOOPHI IO CXEMaM U CXEMaTHYHBIM PHUCYHKaM
(KUJIKOCTHBIM TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP,
JNBUTATENb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEeocTar),
COCTaBJISITh CXEMbI AJNEKTPUUYECKUX LENEN ¢ MociieI0BaTebHbIM
U TapajlieNIbHbIM COEJIMHEHHEM JJIEMEHTOB, pa3jinuyasi yCIOBHbIE
0003HaYEHUS PIIEMEHTOB JICKTPUICCKUX IICTICH;

NPUBOJUTH TPUMEPHl (HAXOAUTh HH(POPMAIHMIO O TPUMEPax)
NPAKTHYECKOTO  WCIIONB30BaHUSA  (PU3MYECKUMX  3HAHUUW B
MOBCETHEBHON KWM3HU 1Ji1 oOecrieueHus: Oe30MacHOCTU TIpH
oOpaieHu ¢ mpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,



COXPAHEHHUS 3/0pPOBbS U COONIOACHHS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOIIEU CPELE;

OCYIIECTBIISITh IOUCK MH(POPMALIMK (PU3NYECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE UMEIOLIUXCS 3HAHUU U IyTEM CPAaBHEHUSA
JOTIOJTHUTENbHBIX UICTOYHUKOB BBIIEIATh HHPOPMALINIO, KOTOpas
ABJIETCS IPOTUBOPEUMBOM MIIM MOXKET ObITh HETOCTOBEPHOM;
UCIOJIb30BaTh NPHU BBINOJHEHUN YYEOHBIX 3aJaHUNA HAaydHO--
HOIYJISIPHYIO JUTEpaTypy bu3nUecKoro COZACpKaHuUs,
CIIpaBOYHBIE MaTepuaibl, pecypcel cetu VHTepHEeT, BlIaneTh
npuéMamMi  KOHCIIEKTUPOBAaHMUS  TEKCTa,  MpeoOpa3oBaHUs
uH(pOpPMAaIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE TNHCbMEHHbIE M KpaTKHE YCTHBIE
cooO1eHust, 000011ast UHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB
¢uznueckoro  coxepkaHus, B TOM  4ucie  MyOJUYHO
IIPEACTABIIATh PE3YJIbTAThl IPOCKTHOM WIIM HCCIIEA0BATEIbCKON
NEATENIbHOCTH, MPU 3TOM T'PAMOTHO HCIIOJb30BaTh W3yYCHHBIN
NOHATUMHBIA  anmmapaT  Kypca  (U3MKH,  CONPOBOXKAATH
BBICTYILJICHUE ITPE3CHTALUEH;

OpU  BBIMIOJIHEHUM YYE€OHBIX TMPOEKTOB M  HCCIEAOBAHUHN
($u3MUECKUX MPOIECCOB PACIpPEALNATh 00I3aHHOCTH B TPYNIE B
COOTBETCTBUM C TIOCTaBJICHHBIMHU 3aJa4aMH, CJIEIUTHh 34
BBIIIOJIHEHUEM IUlaHA JEWCTBUH M KOPPEKTUPOBAThH  €ro,
aJIeKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIAJ B JIESITEIBHOCTH
IPYIIBI, BBICTPAUBATH KOMMYHUKAaTHBHOE B3aUMOJICUCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K koHmy oOyuenus B 9 KJjacce TNpeIMETHBIE pe3yibTaThl Ha
0a30BOM  ypOBHE JIOJDKHBI ~ OTpaxaTh  C(OPMUPOBAHHOCTH Y
o0Oy4aromuxcs yMEHUM:

UCIIOJIB30BATh MOHATHUSA: CUCTEMA OTCUETA, MaTEpUalbHasl TOYKA,
TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHUS,
nedopmanus (ynpyrasi, MJIacTU4ecKas), TpEHuUe,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U TEPErPY3KH,
HEHTP TSOKECTH, a0COMIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEP/IOTO Tella, pABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, MH(Pa3ByK W yIbTPa3BYyK, SJICKTPOMArHUTHBIC BOJIHBI,
IIKajga dJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh W
JATbHO30PKOCTh, CIEKTPhI MCIYCKAaHWS M TOTJIONMICHUs, anbda,
0eTa- ¥ TaMMa-u3IydeHUs, U30TOIIbI, SiTICPHAS SHEPTeTHKA,;
paznuuath  sBI€HUA ~ (PAaBHOMEPHOE M HEPABHOMEPHOE
NPSMOJIMHENHOE JIBUKEHUE, PABHOYCKOPEHHOE IPSMOJUHENHOE
JBUKEHUE, CBOOOIHOE TaJICHUE TEJ, PABHOMEPHOE JBUKEHUE TI0
OKPY)KHOCTH, B3aMMOJICUCTBUE TEJ, PEAKTUBHOE JBUIKECHHUE,
KonebaTenTbHOE JBMKEHUE (3aTyXarolle W  BBIHYXKJICHHBIE
Kosie0aHus1), pe30HAHC, BOJHOBOE JBMKEHUE, OTPAKCHUE 3BYKA,
NPSIMOJIMHENHOE PACHPOCTPAHEHHE, OTPAXKEHUE U MPEJIOMIICHUE
CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3JI0KEHUE
0elloro cBeTa B CIEKTP M CIOXKEHHE CIEKTPAJIBHBIX IIBETOB,
IUCTIEPCUs CBETa, €CTECTBEHHAs PaguO0aKTUBHOCT,
BO3HMKHOBEHHUE JTUHEWYATOTO CHEKTPA U3IYUEHHUs) 110 OMUCAHUIO
UX  XapakTEepHbIX CBOMCTB W Ha  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX IAHHOE (PU3NUECKOE SIBJICHHUE;



pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PUBHUECKUX SBICHUN B
OKpyXKaromeM wMupe (B ToM uyucie (U3UYECKUE SBICHUS B
MpUpPOJIe: MPWIUBHI M OTJIMBHI, ABWkKeHUE TutaHeT CoiaHeyHOU
CHUCTEMbI, PEAaKTHUBHOE JBUXKEHHUE JKUBBIX  OPraHU3MOB,
BOCIIPUSITUE 3BYKOB KHMBOTHBIMHU, 3€MJICTPSICEHUE, CEUCMUYECKUE
BOJIHBI, I[yHaMH, 5XO, IIBE€Ta Te€J, ONTHUYECKUE SIBICHUS B
npupoe, OMOJIOTHUYECKOE NerlcTBIE BUJIUMOTO,
yIbTPaPUOIETOBOTO u PEHTIEHOBCKOTO W3ITYYCHUH,
€CTEeCTBCHHBIM PaAMOAKTUBHBIM (OH, KOCMUYECKHE JIy4H,
pPaIMOaKTUBHOE H3JIyUYE€HHE MPUPOJHBIX MHUHEPAIOB, JEHUCTBHUE
PaIMOAKTUBHBIX W3JIYUYEHUN HAa OPraHu3M 4YeJOBEKa), MPU ITOM
NEepPEeBOAUTh TMPAKTHUYECKYI0 3a7ady B Y4eOHYIO, BBIJICIATH
CYIIIECTBEHHbIE CBOMCTBA (MpU3HAKHN) GU3UUYECKUX SBICHUMN;
OMHUCHIBATh M3yUYCHHBIC CBOMCTBA Tel U (U3UYECKHUE SIBICHUS,
UCTIONB3Ysl (U3UYECKHE BEIMYMHBI (CpPedHSIE W MIHOBEHHAs
CKOPOCTh Tejla TpU HEPABHOMEPHOM JBMIKEHHUM, YCKOpPEHHUE,
nepeMeIieHue, MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHS, CHIIa
YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO TaJICHUSI, BEC
Tejaa, UMIYJbC Teja, UMITYJILC CHJIBI, MEXaHWYecKkas paboTa u
MOIITHOCTh, TOTCHIIMAJIbHAS DSHEPrus Teja, TOJHATOTO Ha
MOBEPXHOCTHIO  3€MJIM, TOTCHIIMAJIbHAS DHEPTHs  CXKATOU
NPY>KUHBI, KUHETHUYECKas DHEPrusi, TOJIHAs MEXaHHYeCKas
SHEprusi, IMepuoJ W YacTtoTa KoyiecOaHWM, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKAa3aTellb
IOPEJOMIIEHHS] CpPEJibl), NMPU ONUCAHUM NPABUIBHO TPAKTOBATH
(GU3MYECKUI CMBICI HCIOJIb3YEMbIX BEJIIMYMH, O0O3HAYCHHS U
eAVHUIBI  (PU3WYECKUX  BEJIWYUH, HAXOJUTh  (HOpPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEJIUYHMHY C APYTHUMHU
BEJIMYMHAMH, CTPOUTH TpadUKU MIYUYCHHBIX 3aBUCUMOCTEH
bu3MUeCcKrX BETUYHH;

XapaKkTepu3oBaTh CBOWCTBA TeJN, (PU3WYECKUE SBICHUA U
IPOLIECChl, MCIOJIb3YSl 3aKOH COXpPAaHEHUSI DSHEPruu, 3aKOH
BCEMHUPHOT'O TATOTEHUS, MPUHLMI CYNEPHO3ULUNA CUII, IPUHIUIT
oTHocuTenbHocTH  I'ammnesi, 3akoHsl  HproToHa, 3aKOH
COXpPAaHEHHS] HMITYJbCa, 3aKOHbl OTPAXKEHUS W IIPEIIOMIICHUS
CBETa, 3aKOHBI COXPAHEHMS 3apAI0BOIO U MAaCCOBOI'O YUCEI MPHU
SAIEPHBIX  pEaKUMsiX, TMpU  3TOM  JaBaTh  CIOBECHYIO
GOpMyNIHpPOBKY 3aKOHA U 3aMUCHIBATh €T0 MaTeMaTHYeCKOe
BBIPAKECHUE;

OOBSACHATHh (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCT€ CHUTyalMil  MNPaKTUKOOPUEHTHUPOBAHHOIO
XapaKTepa: BBIABISTH NMPUUYMHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
oOBbsicHeHHEe u3 2—3 JIOTHYECKHX IIaroB C OMopod Ha 2-3
W3YYCHHBIX CBOWCTBA (PU3MYECKUX SBICHUN, (PHU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacdéTHBIC 3a/1auu (OMUpAIoNIUecs Ha cUcTeMy u3 2—3
YPaBHEHHI), WCIOJB3Ys] 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIINE
¢du3nyueckre BEIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJadd
3alUChIBATh KPAaTKOE YCIOBUE, BBIABISITH HEAOCTAIOUIUE WU
M30bITOYHBIE  JIaHHBIE, BBIOUpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOJUMBbIE JI PEUICHUs, TPOBOJUTh PACUEThl U OLIEHUBATH



PEATMCTUYHOCTh  TOJIYYCHHOTO  3HA4YEHUS buzngecKon
BEJTUYHMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TIPH TTOMOIITH
(U3HUECKHX METOJOB, HCIOJB3ysS OIKMCAHUE WCCIICIOBaHNUA,
BBIJICIISATh IpOBEpsEMOe IIPEMOIOKEHHE, OIICHHBATh
NPAaBWIBHOCTh TIOPSAIKA TIPOBEACHHS HWCCICAOBAHUS, JeIaTh
BBIBOJIBI, HMHTEPIPETUPOBATh PE3YJIbTAThl HAOMIOACHUN U
OTIBITOB;

IIPOBOAMUTE OIBITHI 1O HAOIIOMECHUIO (PU3UYCCKUX SIBICHUH WU
(u3nUecKrX CBOMCTB TeN (M3yueHHe BTOpPOro 3akoHa HproToHa,
3aKOHA COXPAHCHHSI YHEPTUH, 3aBUCUMOCTh MeproIa KoJIeOaHuH
NPYXUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI
M HE3aBUCUMOCTh OT AaMIUIMTYABl MajbIX  KoJeOaHUH,
NPSMOJIMHEHOE PAacCIpOCTPaHEHHE CBETa, Pa3lIoKeHHE Oeroro
CBETa B CICKTP, M3YYCHHE CBOWCTB H300PAKCHUS B IJIOCKOM
3epKaje W CBOMCTB HW300pakeHHsI TpeaMera B coOHMparomeit
JAWH3e, HAOMIOJEHNE CIUIONIHBIX W JIMHCHYAThIX CIEKTPOB
U3JyYCHHUs):  CaMOCTOSATEJIBHO  COOMpaTh  YCTaHOBKY W3
U30BITOYHOrO Habopa 00OPYJAOBaHMS, OMMCHIBATH XOJI ONBITA U
€ro pe3yJbTaThbl, JOPMYIHPOBATH BEIBOIBL;

IIPOBOJAUTL TIPH HEOOXOAMMOCTH CEpPHUIO TPSMBIX H3MEPCHHM,
ompenensss  CpeAHee  3HAYCHUE  M3MEPSICMOW  BCIIMYUHBI
(poxycHOEe paccTossHME cOOUparolieil JIMH3bI), OOOCHOBBIBATH
BBIOOD crioco6a u3MepeHus (M3MEpPUTEBHOTO MPUoopa);
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3HMUECKUX BEIHYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUU (3aBUCUMOCTb IYTH OT
BpEMEHU IPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3 HaudaJbHOMU
CKOPOCTH, Mepuoaa KojieOaHWH MaTEMaTUYECKOrO MasTHHUKA OT
JUIMHBl HUTH, 3aBUCHMOCTH YIJIa OTpa)X€HUsi CBeTa OT yrja
najeHus] U yrjia mpesioMJIeHHs OT yrJia MajeHus): TUIaHUpOBaTh
UCCJIEIOBAaHUE,  CaMOCTOSTEJILHO  COOUpaTh  YCTaHOBKY,
bukcupoBaTh pEe3ybTaThI MOJIY4eHHOU 3aBUCUMOCTH
(bU3MYeCKUX BEJIMYMH B BHJAE Tabmui W TpadukoB, 1enaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBbIE M3MepeHUs (U3UYECKUX BEITUYHMH
(cpemHsisi CKOPOCTh U YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM
JIBUKEHUU, YCKOPEHHWE CBOOOJHOTO TMAaJIeHUs, >KECTKOCTh
NPYXUHBL, KOAD(UIIMEHT TPEHUS CKOJBKCHHS, MEXaHU4YecKas
paboTa W  MOIIHOCTh, YacTOTa W TEpPHOJ  KoseOaHui
MaTEMATUYECKOTO U MPYKMHHOTO MAasiTHUKOB, ONTHYECKas CUia
coOuparoneii JHH3BI, PAAUOAKTHUBHBIM (OH): TUIAHUPOBATH
U3MEpEeHHUs, CcoOupaTh OKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIONHSATh W3MEPEHUs, CJeays NPEIIOKCHHOW WHCTPYKIIHH,
BBIYUCTISITh 3HAYEHUE BEIIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC
pe3yJIbTaThl C YUYETOM 3aJaHHOM MMOTPENTHOCTA U3MEPEHNN;
coOmIoaTh TMpaBUja TEXHUKA O€30MacHOCTH Mpu padore C
1a60paTOpHBIM 00OPYIOBAHHUEM;

pa3nu4aTh OCHOBHBIE TMPHU3HAKKM W3YyYCHHBIX (DU3UIECKUX
MOJIeNIel: MaTepuanbHas TO4YKa, aOCOJMIOTHO TBEPIOE TEIo,
TOYCYHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHas
MOJICNIb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO SI/IPa;



XapaKTepU30BaTh MPUHUUIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha UX omnucaHus (B TOM
YUCJE: CIUAOMETP, MJaTYMKU I[IOJOKEHUS, PACCTOSHUAS U
YCKOPEHHUs, pakera, 3XOJIOT, OYKH, MEPUCKOIN, QoToamnmapar,
ONTUYECKHE CBETOBOJABI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnons3ys 3HaHUS O CBOMCTBaX (DU3MUYECKUX
ABJICHUN U HEOOX0IMMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BATh CXEMbl M CXEMAaTUYHBIE PHUCYHKH HM3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB, M3MEPUTENbHBIX MNPUOOPOB U
TEXHOJOTMYECKUX  MPOLIECCOB  NPU  PEIIEHUH  Y4eOHO-
NPaKTUYECKUX 3a7ad, ONTHUYECKUE CXEMBI I MOCTPOEHHUS
U300paKEHUH B IJIOCKOM 3€pKajie U COOMpAIOIIeH JTMH3E;
OPUBOAUTL MNPUMEPHI (HAXOAUTh HHGOPMALUIO O TpUMEpax)
OPAKTUYECKOTO  HCMONb30BaHUA  (U3MYECKUX  3HAHUUA B
NOBCEJHEBHOM KU3HU nJisi oOecredeHus: O€30MacHOCTU TpHU
oOpamieHur ¢ nOpuOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHUS 3/I0POBbSl U COOJIIOJICHHS HOPM 3KOJIOTMYECKOTO
NOBEJICHUS B OKPYKAOUIEN CpeE;

OCYHIECTBIISITh TOUCK MH(POPMALMK (PU3NYECKOTO COACPKAHUS B
WuTepnere, camoctosATeabHO (HOPMYITUPYS MOMCKOBBINM 3aIpoc,
HaxOJIUTh IIYTU ONPEACIICHUS JOCTOBEPHOCTH MOJYyYEHHOU
uHbOpMallM  HA  OCHOBE  HMEIOUIMXCS  3HAHUH "
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BaTh TPU BBITOJIHEHUH YYEOHBIX 3aJaHUN HAy4HO-
MOIYJISIPHY IO JUTEPaTypy bu3rUecKoro CoAEpKaHus,
CIIpaBOYHBIE MaTepHuaibl, pecypcel cetu VHTEpHET, BIalneTh
npuéMamMu  KOHCIIEKTUPOBAaHMUS ~ TEKCTa,  MpeoOpa3oBaHUs
uH(GOpPMAIIK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37iaBaTh COOCTBEHHBIE MHUCHMEHHbBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE MHGOpPMAIMK U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO
collepKaHusl, MyOJIMYHO TPENCTABIATh PE3YyIbTaThl MPOECKTHOM
WM MCCIIEOBATENBCKON JIEATEIBHOCTH, IPU 3TOM TI'PaMOTHO
VCIOJIb30BAaTh M3YYECHHBIM NOHATUWHBIN anmapar H3y4aeMoro
paznena (GU3MKUA U COTMPOBOXK/IATh BBICTYIIJICHUE TTPE3EHTAIIUEN C
yu4€TOM OCOOCHHOCTEW ayJUTOPUM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KOJ]H"[eCTBO qacoB CITMCOK UTOI'OBBIX CITMCOK UTOI'OBBIX
IJIAHUPYCMBIX IJIAHUPYCMBIX
pe3yJIbTaTOB € pe3yIbTaToB C
HauMenoBanue BHeKTpOHHbIe YKa3aHHUEM 3TallOB YKa3aHHUEM 3TallOB
Ne uudpoBbIie
o/n | PA3ACIOB H TeM B Kontposabubie | IlpakTuueckue f)ﬁ ?:::)BaTeJ)ILH])Ie HX (opMupoBaHKA | X (OPMHPOBAHHS
NPOrpaMMmblI cero paGoThI padoTHI p croco0 OLEHKU CII0CO0 OIEHKU
pecypeel HUTOTOBBIX HUTOTOBBIX
TUTAHAPYEMBIX TUTAHHPYEMBIX
pe3yabTaToB PEe3YIbTaTOB
Pa3nen 1. ®u3uka v e€é posib B NO3HAHUM OKPYKAIOIIEro MUpa
UCIOJIb30BaTh
MOHSTHSL:
buznveckue u
XUMHYECKHE
SBJICHHS pelnieHue yaeOHbIX
2
11 ®du3uKa - HayKa 0 5 bu6mmoreka [JOK HaOII0IeHHE, 1 IPaKTHKO-
' npupoIe https://m.edso00.ru/7f416194 | SKCIEPHUMEHT, OPHEHTHPOBAHHBIX
MOACIb, 3a/1a4;
TUI0TE3a,
€IMHULIBI
(bU3UIECKUX
BEJINYMH,
MCIIONIb30BaTh pellenne yaebHbIX
dusnueckue bu6muotexa [JOK TIOHATHA. U IIPaKTUKO-
1.2 2 1 buznueckue u
BEJIUYMHBI https://m.edso00.ru/7f416194 OPHEHTHUPOBAHHBIX
XUMHYECKUE
3aj1a4;

SIBJICHUA,



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HaOII0CHHE,
OKCIICPUMEHT,
MOJICTIb,
TUTIOTE3A,
CIMHULIBI
bu3nIeCKuX
BEJINYHH,

1.3

EcrecTBeHHOHAYYHBI
METO/1 TO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

HCTIOJTb30BaTh
TOHSTHS:
buznueckue u
XUMHUYCCKHE
SIBJICHUS,
HaOJII0JIcHNE,
OKCIICPUMEHT,
MOJIEIb,
TUIIOTE3a,
€IMHULIBI
(bU3IIEeCKUX
BEJIMYUH;

penieHue yaeOHbIX
Y IIPAKTHKO-
OPHECHTUPOBAHHBIX
3ajay;

Hroro no pazgeny

6

Pa3nen 2. [lepBoHavajibHbIe

CBCICHHUSA 0 CTPOCHUHU BeIIECTBA

2.1

Crpoenue BeniecTBa

bubnuoreka [JOK
https://m.edsoo0.ru/7f416194

pacro3HaBaTh
MPOSIBIICHUE
M3YYEHHBIX
(bU3HIECKUX
SIBJICHUM B
OKpYKaroleM
MUpE, B TOM
qucIie
¢dusnueckue
SIBIICHUS B

pelreHue yaeOHbIX
U TIPAKTHKO-
OpHMEHTUPOBAaHHBIX
3aj1ad;



https://m.edsoo.ru/7f416194
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MpUpOJIE: IPU
ATOM MEPEBOIUTD
MIPAKTUYECKYIO
3a/1a4uy B
y4eOHyro,
BBIJICIISITh
CYIIIECTBEHHBIC
CBOMWCTBA
(mpu3HAKK)
bu3nIeCKuX
SIBJICHUM;

2.2

JBmxkenue u
B3aMMOJEHCTBUE
YaCTHUI] BEIIECTBA

bu6mmoreka [JOK

https://m.edsoo.ru/7f416194

pacro3HaBaTh
MIPOSIBIICHUE
H3YYCHHBIX
(bU3IIEeCKUX
SIBJICHU B
OKpYKaroIeM
MUpE, B TOM
qrcie
buznvecKue
SBJICHUS B
pUpoJIe: IPU
ATOM MEPEBOIUTH
MPAKTHYECKYIO
3a1ady B
y4eOHyro,
BBIICTISTh
CYIIECTBEHHBIC
CBOMCTBA
(pu3HAKH)
buznuecKkux
SIBJICHHI;

[IpakTnueckas
pabora,

pelnieHue yaeOHbIX
U MIPAKTUKO-
OPUEHTHPOBaHHBIX
3a/1a4;



https://m.edsoo.ru/7f416194

2.3

ArperaTHblie
COCTOSTHUS BEIIECTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

pacro3HaBaTh
po0IeMbl,
KOTOPBIE MOYKHO
PELuTh MU
MIOMOIIIX
bu3HIEeCKuX
METO/IOB, B
OTIMCaHUH
UCCIIETIOBAHMS
BBIJICIIATH
poBepsieMoe
MPEITOI0KEHNE
(rumoTesy),
pa3nuyarh u

HMHTEPIIPETUPOBATH

TIOJTy4YECHHBIHN
pe3ynbTar,

HaXOIUTh OIINOKHU

B XOJ¢€ OIIbITa,

J€J1aTb BBIBOAbI I10

€ro pe3ysibTaram;

IMPOBOAXTDH OIIBITHI

10 HAOJIFOIEHUEO
(bU3UIECKUX
SIBJICHUM WJTH
(bU3UIECKUX
CBOWCTB Tel:
dbopmynupoBath
MpoOBepsieMbIe
MPEIMOJIOKESHHUS,
coOupathb
YCTaHOBKY U3
PEI0KEHHOTO

YCTHBIH OIpOC;

perIeHne yIeOHbIX
Y TIPaKTHKO-
OpPHEHTHUPOBAHHBIX
3a1aq;



https://m.edsoo.ru/7f416194

00opy10BaHus,
3aIMCBIBATH X0
OTIBITA U
bopMyIMpoBaTh
BBIBO/IBI;

Hroro no pazgeny

5

Paznen 3. /IBu:keHne U B3aUMOIEIHCTB

He TeJ

31 Mexanuueckoe
' JIBU>KEHUE

bu6mmoreka [JOK

https://m.edsoo.ru/7f416194

BBITIOJTHATH
IpsIMBIC
WU3MEpEHUS
paccTosHMUS,
BpPEMEHH, MaCChI
Tena, 00bEMa,
CUJIBI U
TEMIIEPATypHI C
HCII0JIb30BaHNEM
AHAJIOTOBBIX U

i ppoBBIX
puOOpPOB,
3aIKChIBATh
MOKa3aHUs
pUOOPOB C
y4E€TOM 3aJaHHOI
abCcoIOTHOM
HOTPEUIHOCTH
U3MEPEHUN

YCTHBIN OIPOC;

pernieHue yaeOHbIX
U TIPAKTHKO-
OPHEHTHUPOBAaHHBIX
3amad;



https://m.edsoo.ru/7f416194

3.2

Wuepius, macca,
TJTIOTHOCTh

bu6moreka [IOK

https://m.edso0.ru/7f416194

BBINOJIHSATh
psIMbIC
U3MEPECHUS
paccTosiHuA,
BPEMEHH, MaCChl
Tena, 00bEMa,
CHJIBI U
TEMIIepaTyphI C
HCI0JIb30BaHUEM
aHAJIOTOBEIX U

i (ppoBBIX
puOopoB,
3aIMChIBATh
MMOKAa3aHUs
pUOOPOB C
y4ETOM 3aJJaHHOU
a0COJIFOTHOM
MOTPEITHOCTH
W3MEpEHUI

[TpakTnueckas
pabora;

pelenne y4eOHbIX
U IIPAKTUKO-
OPHECHTUPOBAHHBIX
3amad;

3.3

Cuna. Bune! cun

14

bubnunorexa LIOK

https://m.edsoo.ru/7f416194

BBITIOJTHATh
psIMbIe
HU3MEpeHUS
paccTOsIHHUS,
BpPEMEHH, MacChl
Tena, 00bEMa,
CHIIBI U
TEMIIEPATYPHI C

YCTHBIH OIpOC;

NpaKTUYeCKast
paborta

peleHne yueOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAHHBIX
3aj1aq;



https://m.edsoo.ru/7f416194
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MCII0JIb30BAHNEM
AHAJIOTOBBIX U

1 ppoBBIX
puOopoB,
3aMChIBAThH
MOKa3aHus
puOOpoB ¢
Y4ETOM 3aJJaHHOU
abCcoTIOTHOM
MOTPEIIHOCTH
U3MEPEHUIN

Hroro no pazgeny 21

Pa3nen 4. laBieHne TBEPABIX TeJl, K1

KOCTEH U ra3oB

Jasnenue. Ilepenaua
41 JIABJICHUSI TBEPIBIMU 3
' TEJaMU, KHUIKOCTAMHA

U radaMu

bubnuoreka [JOK

https://m.edsoo.ru/7f416194

OITHCHIBATh
H3Yy4YCHHBIC
CBOMCTBA TEJI U
buznvecKue
SIBJICHUSI,
UCITOJIB3YS
buzndeckue
BEJIMYUHBI (CHjIa
YIPYrOCTH, CUja
TSDKECTH, BEC Tela,
CHUJIa TPEHHS,
JIaBIICHUC
(TBEpIoOTrO Tena,
JKUJIKOCTH, Ta3a),
P OMTUCAHUH
IPABUJIHLHO

YCTHBIH OIPOC;

NpaKTUYeCKast
paborta

pelreHue yaeOHbIX
U TIPaKTHKO-
OPHMEHTUPOBAaHHBIX
3aj1ad;



https://m.edsoo.ru/7f416194

TPaKTOBATh
buznUecKuit
CMBICTT
HCIIOJIb3YEMBIX
BEJIMYMH, UX
0003HaYEHUS U
CIMHHUTIBI
bu3HIECKUX
BEJIUYHH,
HAXOJHTh
bopMyIbI,
CBSI3BIBAIONITHEC
JTAaHHYIO
buznyecKyro
BEJIMYUHY C
JpYTUMH
BEJIMYUHAMU,
CTPOUTH rpaduKu
M3YYEHHBIX
3aBUCUMOCTEN
(bU3UIECKUX
BEJIMYUH;

4.2

Z[aBJ'IeHI/IC KHUAKOCTHU

bubnuoreka [JOK

https://m.edsoo.ru/7f416194

OTHCHIBATH
U3yYEHHBIE
CBOICTBA TEJ U
buznveckue
SIBIICHUS,
UCIIOJIB3YS
¢dusnyeckue
BEJIMYUHEI (CUIa
YIPYTrOCTH, CUIa

YCTHBIH OIpOC;

pelreHue yaeOHbIX
U TIPaKTHKO-
OpHMEHTUPOBAaHHBIX
3aj1ad;



https://m.edsoo.ru/7f416194

TSDKECTH, BEC
TeNa, Cuia
TPCHHSI, TABJICHHAC
(TBEpmoro Tena,
JKUJIKOCTH, Ta3a),
P OTTUCAHHUH
MIPABUIIBHO
TPaKTOBATh
bu3nIecKuit
CMBICIT
HCTIOJTE3YEMBIX
BEJIUYHH, UX
0003HaYECHUS U
€IMHULIBI
(bU3IIeCKUX
BEJIMYMH,
HAXOJUTh
bopmyIIbI,
CBS3BIBAIOLIHE
JTAHHYIO
buznueckyro
BEJIMYHHY C
JPYTUMH
BEJTMYUHAMU,
CTpOUTH TpaduKu
M3YYEHHBIX
3aBUCUMOCTEN
buznuecKkux




BEJINYHH;

4.3

AtmochepHoe
JaBIICHHC

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OIMCHIBATh
U3YyYEHHbIE
CBOMWCTBA TEN U
¢duznueckue
SBJICHUS,
UCIIOJIB3YS
¢duznueckue
BEJIMYUHBI (CcUjia
YIPYrocTH, cuja
TSKECTH, BEC
Tena, cuia

TPCHUs, JaBJIICHUC

(TBEpmoro Tena,
XKHUJKOCTH, Ta3a),
NIPY OTIMCAHUU
NPaBUIHHO
TPaKTOBAaTh
buznIecKuit
CMBICI
UCTIOJIb3YEMbIX
BEJIMYMH, UX
0003HAYCHUS U
€IMHULIBI
buznuecKkux
BEJIMYHH,
HAXOJWTh

YCTHBIH OIpOC;

perIeHne yIeOHbIX
Y TIPaKTHKO-
OpPHEHTHUPOBAHHBIX
3amadq;



https://m.edsoo.ru/7f416194

bopmyibl,
CBS3bIBAIOLIHE
JTAHHYIO
¢duznyecKyro
BEJIMYHHY C
JIPYTUMH
BEJIMYNHAMU,
CTPOUTH rpapuKu
M3YYEHHBIX
3aBUCUMOCTEN
(bU3UIECKUX
BEJIMYH;

4.4

JleiicTBUE KUAKOCTH
¥ ra3a Ha
MOTPYKEHHOE B HUX
TENO

bubnuoreka [JOK

https://m.edsoo.ru/7f416194

OIIHCBHIBATh
W3YYCHHBIC
CBOMCTBA TEJ U
buznvecKue
SIBJICHMS,
HCII0JIB3YS
buznvecKue
BEJIUYMHBI (Crja
YIPYrOCTH, CUJIa
TSKECTH, BEC
Teja, CUia
TpEeHHUs], TaBJICHHE
(TBEpIoOrO Tena,
JKHUJIKOCTH, Ta3a),
MIPY OTTUCAHHUH

NpaKTUYeCKast
paborta

pernieHue yaeOHbIX
U TIPaKTHKO-
OPHMEHTUPOBAaHHBIX
3amad;



https://m.edsoo.ru/7f416194

MIPaBUIIBHO
TPaKTOBATh
buznUecKuit
CMBICTT
HCTIOJIE3YEMBIX
BEJIMYMH, UX
0003HaYECHUS U
CIMHUTIBI
(bU3UIECKUX
BCJIUYHH,
HAXOJWTh
bopMyIbI,
CBSI3BIBAOIINC
JTAHHYIO
(U3HUIECKYTIO
BEJIIMYHMHY C
JPYTUMH
BEIIMYMHAMH,
CTPOUTH TPaPUKH

M3YYEHHBIX
3aBUCUMOCTEN
(bU3UIECKUX
BEJIMYUH;
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEPIrus
bubmmorexa LIOK pacrno3HaBarh

51 PaGoTa 1 MoLIHOCTB

3

https://m.edsoo.ru/7f416194

IMMPOSABJICHUC

IIpaxTrnueckas
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M3YYEHHBIX
buznIecKux
SIBJICHU I B
OKpYXKaroIeM
MHUpE, B TOM YHUCIIE
¢duznueckue
SIBJICHUS B
MIPUPOJIE:
TIPUMEPBI
JIBUKCHUS c
Pa3TUYHBIMHU
CKOPOCTSIMU B
KMBOU M HEXKUBOM
NpUPOJIE, pHIYATH
B TeJe 4eloBeKa,
npu TOM
MEPEBOIUTH
MPAKTHYECKYIO
3agaqy B
y4eOHyto,
BBIICTISTh
CYLIECTBEHHbBIE
CBOIICTBA
(Tpu3HaKH)
(bU3UIECKUX
SIBJICHHI;

paborTa;

peleHre  y4eOHBIX

" MPaKTUKO-
OpPHEHTHUPOBAHHBIX
3aaq;

5.2

HpOCTHe MCXaHU3MBbI

bubnunorexa LIOK

https://m.edsoo.ru/7f416194

OIMCBIBATH
W3YyYEHHBIE
CBOMCTBA Te€l WU
¢dusnyeckue
SIBJICHMS,
UCIIOJIB3YS
buznueckue

YCTHBIH OIpOC;

peuieHne  y4eOHBIX
u MPAaKTUKO-
OPHEHTHUPOBAHHBIX
3aj1aq;



https://m.edsoo.ru/7f416194

BEJIMYMHBI (Macca,
00BEM, IJIOTHOCTD
BEIECTBA, BPEMSI,
yTh,  CKOPOCTb,
CpeIHsIsl CKOPOCTh,
CWJIa  YIpYrocTH,
CHUJIa TSDKECTH, BEC
TeNa, cuja TPeHUs,
JTABJICHHC
(TBEépmoro  Tena,
KHUJKOCTH, Tas3a),
BBITAJIKHBAIOIIIAS
CcuIIa,
MEXaHW4YeCKast
pabora,
MOIIHOCTb, IIJICYO
CHUTHI, MOMECHT
CHUTHI,
koaurmeHT
I0JIC3HOTO
NEUCTBUA
MEXaHHU3MOB,
KHHETHYEeCKass |
MOTCHIIHAIbHAS
DHEPTHUs), npu
ONHUCAHUU
IIPaBUIIBHO
TPaKTOBaTh
buznueckuit
CMBICT
UCIIOJIb3YEMBIX
BETTUYMH, ux
0003HaYCHUS u




e IMHUIIBI
buznIecKux
BEJIMYHH,
HaXOJIUTh
bopMyibl,
CBS3BIBAIOLIHE
JTAHHYIO
¢duznyecKyro
BEJIMYUHY c
JIPYTUMH
BEIIMYNHAMH,
CTpPOUTH TpapuKu
M3yYCHHBIX
3aBUCUMOCTEN
(bU3IIEeCKUX
BEJIMYUH;

5.3

Mexanunyeckasa
SHEprus

bubnuoreka [IOK

https://m.edsoo.ru/7f416194

OOBSICHATD
buznIecKue
SIBJICHUS,
MIPOIIECCHI U
CBOMCTBA TEJ, B
TOM YHCIIE U B
KOHTEKCTE
CUTYyalui
MPaKTHUKO-
OPHUCHTHPOBAHHOTO
XapakTepa:
BBIABIISATE
MPUYUHHO--
CIIEICTBEHHEIE
CBSI3H, CTPOUTD
o0BsgcHeHue u3 1-2
JIOTHYECKHX IIaroB

YCTHBIH OIPOC;

NpaKTUYeCKast
paborta

pelieHre y4eOHbIX
U MIPAKTHUKO-
OPHUCHTHPOBAHHBIX
3a7a4;



https://m.edsoo.ru/7f416194

¢ omopoi Ha 1-2
W3YYCHHBIX
CBOICTBA
bu3nIecKux
SIBIICHHI,
bu3nIeCKuX
3aKOHA WJIH
3aKOHOMEPHOCTH,

Hroro mo pazmeny 12
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8K

JIACC

HaumenoBanue KosnyecTBo 4acos
Ne DJIeKTpOHHbIe (L (PPOBbIE)
Pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NnporpamMmbl padoThI padoTsI
Pasnen 1. TensoBble iBJIeHUS
CrpoeHue u cBOHCTBa bubnuorexa [JOK
1.1 7
BeIllECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T
CIVIOBHIC MPOHECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
DIEKTpUYECKUE 3apsibl.
2.1 3a iDKI;HHBIe TCJ‘IaEI I/II[X 7 1 bubnnorexa LIOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBUE
99 IlocTosHHBIN 20 1 7 bubnuoreka [JOK
' AIEKTPUUECKUNA TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
23 MarHuTHELE SBICHHS 6 1 L5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazpeny 37
PesepBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68

145




9 KJIACC
HaumenoBaunue KoanuyecTBO Yacos
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3ieioB U TeM KonTpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
IporpaMmel padoThI padoTsbI
Paznen 1. Mexanuuyeckue siBJeHUS
MexaHu4deckoe Bu6 10K
nOIMoTEKA
11
ABIDKCHHE H CTIOCOGH! 10 1 https://m.edsoo.ru/7f41a4a6
€ro ONMHCAHUS
bu6mmoreka [IOK
1.2 B i
SAMMOJCHCTBHE TeX 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
1.3 3
AKOHBI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexaundeckue K01e0aHUA M BOJTHBI
51 MexaHnnueckue . 3 bubnuoreka [JOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41a4a6
59 MexaHHYECKHE BOJIHBL. 8 1 3 bubmuoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHOE MOJ1€ M JIEKTPOMATHUTHbIE BOJTHbBI
DIEeKTPOMarHuTHOE Eufs OK
31 Houe 1 5 5 nommotrexa L]

QJICKTPOMArHUTHBIC

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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BOJIHbI

Wroro mo pazneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA

41 3aKoHBI 6 bubnuotexa [JOK
' pacrpocTpaHeH s CBETA https://m.edsoo.ru/7f41a4a6

42 JIuH3bI1 M onITHYECKHE 6 bubnuorexa [JOK
' prubOpHI https://m.edsoo.ru/7f41a4a6

Paznoxenne 6emoro bu6mmoreka [IOK

4.3 3
CBETa B CIEKTP

https://m.edsoo.ru/7f41a4a6

Hroro mo pazmeny 15

Pasznen 5. KBanToBbIe ABJICHUA

Hcnyckanue u

bu6mmoreka [JOK

51 HOTIoTHeHIe caeta 4 https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToMHOTO 6 bubnuoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 7Anepubic peaxiyn 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pazgen 6. [loBTOpUTEIbHO-0000 10N MOYJIb

IToBTOpEeHue n
6.1 00o01eHue 9
coJiepKaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 knace

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

102

27
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