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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHHA M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MpPOTrpaMMBbl, IMPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yaeoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (OpPMHpPOBAaHUE
€CTEeCTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYalOLIUMXCS W OPraHu3aliio H3y4yeHUs
¢u3MKu Ha JAesATeNIbHOCTHOW ocHoBe. B mporpamme mo ¢usuke y4yuThHIBAIOTCSA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIlPeMETHBIM pe3yJbTaTaM 00yUYEeHHUs, a TaKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX y4e€OHBIX MPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpenesieHne yueOHOro Marepuaia
1o rojam oOyueHus (Io Kjaccam), mpejiaraeT MPpUMEPHYIO MOCIEA0BATENbHOCTh
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C IEJNbIO0 OKA3aHHUS METOJMYECKOU
MIOMOIIY YYUTENIO B CO3J]aHUU paboyeil MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

®du3zurKa SBISIETCS] CHCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
PEIMETOB, MOCKOJIBbKY (PM3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHUI,
U3y4aeMbIX XUMHEH, OMoIoTHe, acTpoHOMHUEH U puznueckoit reorpadueii, BHOCUT
BKJIQJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBISIET Hauboyee SCHbIC
oOpa3ibl MPUMEHEHUsT HAyYHOTO METOJa MO3HAHUSA, TO €CTh CIoco0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOWT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TIPENIONAraeT OBJAJCHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSTH SBICHUS;

e OLICHMBATH U IOHUMATh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHNS;

e HHTEpPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  Hay4dHbIC
JIOKa3aTeNbCTBA JJIs1 TOJTYYEHHUS BBIBOJIOB.

Hemn wusyuyeHuss (PU3MKA Ha YPOBHE OCHOBHOrO o0Imero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «®Dusukay B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaunn, peanu3yronmx



OCHOBHBIE  00I11€00pa30BaTeNIbHbIE MPOrPAMMBI,  YTBEPKAEHHOW pELIEHUEM
Komnernun Munncrepctsa npocsemienus Poccuiickoit ®enepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K-4BH).

Ieaun n3zyyenus pusuku:

NPHOOPETCHHE WHTEpPEca W CTPEMIICHHSI OOYYalolIuXcsl K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHUS U (OPMHUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOIIECHUS K OKPY)KAIOIIUM SBJICHUSIM;
(dbopMHUpOBaHUE HAYIHOTO MUPOBO33PCHHMSI KaK pe3y/IbTaTa H3y4CHUS OCHOB
CTpOEHUS MaTepuH U (PyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

(dbopMHUpOBaHUE TIPEACTABICHUA O POJU (U3UKU IS PA3BUTHSA JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEJACTaBICHUH O  BO3MOXHBIX  cepax  Oymymien
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYUYCHHIO B ’TOM HaIlpaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueﬂeﬁ MporpaMmsl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOTO

O6IIICFO O6pa?>OBaHI/ISI obecrieunBaeTcs PCIICHUEM CICAYIOMINX 3aaa4.

npuoOpeTeHne 3HAaHWUH O JIUCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEUINX pAcUYETHBIX 3amad ¢
UCTIOJIh30BaHUEM dusznyecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJIOAATh TPUPOTHBIC SBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBI W  AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ WHpOPMaIel (PU3MIECKOTO COACpPIKAHUS,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OIEHWBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu npodeccHnoHaIbHON AeATSILHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3HUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIeN0), B 8
kiacce — 68 wacoB (2 waca B Hezpenmo), B 9 kimacce — 102 gaca (3 waca B Heelo).



[Ipennaraemslii B mporpamMmmMe no (u3MKe NnepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, yYUTeb AEIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBHIYalbHBIX OCOOEHHOCTEU
oOy4Jaromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJlaHWi, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOTO dK3aMeHa 10 (PU3HKE.



COAEPXAHUE OBYUYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SBieHus npuponbl. Duznyeckue sBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

O®uznyeckue BenuuuHbl. M3MmepeHue @uiznueckux BeduyuH. Duznueckue
npubopsl. [lorpemnocts u3mepennii. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u gpyrue ecTeCcTBEHHbIE HAyKd M3y4alOT MPHUPOAY.
EcTecTBeHHO-HAY4YHBII METOJI TMO3HAHMS: HAOIIOAEHHE, MOCTaHOBKA HAy4YHOT'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro siieHus. Onucanue GU3NYecKUX SIBIEHUN ¢ TOMOLIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSI.
2. ®usnueckre NpuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHHUIM aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHue UEHBI IeJICHUS MIKAIbl U3BMEPUTEIHHOTO MPUOopa.
2. H3MepeHue paccTosiHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO Tela.
4. OmpeneneHue pa3MepoB MAJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl MpU MNOMOLIM >KUAKOCTHOTO TEPMOMETpa U
JNaTYrKa TEMIEPaTypPHI.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOoJblle, YeM OoJblle BhICOTA
IycKa.

Pa3nen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOEHUH BelllecTBA.

CrpoeHue BemecTBa: aroMbl W MOJEKYJIbl, HX pasMmepsl. OnbIThI,
JIOKA3bIBAIOLIUE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKMBAaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, JKMAKOCTEH M TBEPIBIX
(kpucTaIMUeckux) Tesl. B3auMoCBs3p MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.



1. HaGmronenne 6poyHOBCKOIO ABUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmonenue ~ siBneHUil,  OOBACHSIOMIUXCA  NOPUTSDKEHUEM WU

OTTAJIKUBAHMEM YACTHI] BEIIIECTBA.

Jlabopamopnuie padomout u onvimut.

1. OneHka JuaMeTpa aroMa METOAOM psloB (C  HMCHOJIb30BAaHHEM

dotorpaduii).
2. OnbITH IO HAOJIIOJEHUIO TETJIOBOT'O PACIIUPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO TCHUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSIKCHHUS.
Paznen 3. /IBu:keHHe U B3aUMOelicCTBHE TeJl.
Mexannueckoe JBHKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBMXKEHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.
SBnenve wHepuuu. 3aKOH HMHEPHUH. B3auMojelcTBHe Tel Kak MpPUYHHA
M3MEHEHHUS CKOPOCTH JIBIXKEHUS Tesl. Macca kak Mepa HHepTHOCTH Teia. [ loTHOCTh
BemectBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €AMHHUIE OO0BEMA
BEIIECTBA.
Cuta kak XapakTepucTuka B3aumojeicTBus ten. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuna TSKECTH Ha Apyrux muaHerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHUs U TPeHHE MOKOos. TpeHue B MpUpoie U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea.
2. HM3MepeHne CKOpOCTH MPSIMOJIMHEUHOTO JIBU>KEHHS.
3. HabGmronenwue siBieHHs] HHEPLIUU.
4. HaOnroneHve U3MEHEHHS CKOPOCTH MPH B3aMMOJICHCTBUH TEJI.
5. CpaBHeHHME Macc MO B3aUMOJEHCTBHIO TEN.
6. CroKeHHe CUJI, HAPABJIEHHBIX 110 OJHOU MPAMO.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABHKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIN AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa Mo
HaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb pACTsKEHUsS (JIepopMaliimn)
OPY>KUHBI OT MPUIIOKEHHON CUJTBI.

5. OnbITHl, I€MOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJILXKEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.
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Pa3nen 4. JlaBiieHue TBEPABIX TeJl, :KUKOCTEH U ra3os.

Hanenune. CriocoObl yMEHBIICHHS U YBEIMYEHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJi€HHUs raza oT o0béma, TemmepaTyphl. Ilepenaua naBneHus
TBEPABIMU TEJIAMM, KUIAKOCTAMM M raszaMu. 3akoH [lackansa. IIneBmatmueckue
MaluHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT IIyOMHBL. ['Mapocrarnueckuii
napanokc. Coobuiaroniuecs cocyabl. [ napaBiruecKkue MEXaHU3MBI.

Atmocdepa 3emunn u atMocepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aymiHON oOonouku 3emun. OmnbiTt Toppuuemu. M3mepenue atMmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 U13MepeHust aTMOCHEPHOTro JTaBICHUS.

JlelicTBHE )KMIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYyPBI.

Ilepenaya naBneHUs: KUAKOCTHIO U FA30M.
CooOmatoiuecs cocy/bl.

I'mppasinnueckuii mpecc.

[IposBnenue neicTBUsS aTMOC(HEPHOTO J1aBJICHHUS.

S L T o

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00BEMa HOpr}I(éHHOﬁ qaCTH TCJIa
H IIJIOTHOCTH XUAKOCTH.

~

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BHITECHEHHOU KUJIKOCTH.
VYcnoBue ruiaBaHus TeIl: IJIABAHUE WA MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS TUIOTHOCTEN T€Ja U KUJIKOCTH.
Jlabopamopnuie padbomout u onvimot.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYyKEHHOH B
AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAJIKUBAIOIIEH  CWIbI, JCWUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIAKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CHJIBI, JEUCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIBI,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh
YAaCTH TEJIA U OT INIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpEAEIICHUE €€ TPY30MOABbEMHOCTH.
Pa3znen 5. PaGora 1 MOIIHOCTH. JDHEPrusi.
Mexanndeckasi pabota. MOITHOCTS.
[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [I[puMeHeHue npaBuia paBHOBECHS pblyara K 0JI0Ky. «3010Toe
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npasuwio» Mexanuku. KIIJ[ npocTeix Mexanu3zmoB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAJIbHAs OJHEPIUS.
IIpeBpamienne 0HOrO BHJIa MEXaHUYECKOW DHEPTUM B APYroil. 3aKOH COXPaHEHUs
DHEPIUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnule padomout u onvimut.

1. Ompenenenue pabOThI CUIIBI TPEHUS ITPU PABHOMEPHOM JBUKEHUU TeJla 10

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yclOBHI paBHOBECHS pblYara.

3. N3mepenue KII] HaKIOHHOM MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON IHEPTHH.

8 KUIIACC

Pa3nen 6. TenJioBble siB1eHUs.

OCHOBHBIE TIOJIOXKEHUS MOJICKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHMUS
BelllecTBa. Macca W pasmepbl aTOMOB U MOJEKYJd. OTBIThI, MOATBEPXKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mogaenu TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB Ia30B, KUIKOCTEH U
TBEPIBIX TEJ HAa OCHOBE IMOJOXEHUM MOJEKYJIIPHO--KHHETUYECKON TEOPHHU.
CmaunBaHue U KanWUISIPHBIE siBJICHUA. TeIIoBoe pacliupeHue U cokaTue.

Temnepatypa. CBsizb TeMIlepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBHXKEHUS
gactull. BHyTpenHsss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH OJHEPIUH:
TEeIIoTepeada u coBepliiieHrne padbotel. Buasl Termonepenadn: TeIIONPOBOHOCTD,
KOHBEKIIUS, U3TyYCHUE.

KomnyectBO TemnoTel. YaenpHas TEIIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TerwioBoro OanaHca. IlnaBinenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JbHAS TEIJIOTA IUIABJICHUS.
[TapoobpazoBanne u konaeHcamus. Mcnapenwe. Kumenue. VYiaenpHas TemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHUIICHHS OT aTMOC(EpHOTo
JIaBJICHUS.

BnaxHocTb Bo3myxa.

DHeprus ToruBa. Y AeibHas TEIIoTa CropaHus.

[Tpuamuner pabotel TeruoBbix asurateneit KIIJ[ TemmoBoro aurarens.
TerioBbie IBUTATENIHN U 3AIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U NMPEBPALICHUS JHEPTUHU B TETUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenrie OpoyHOBCKOTO JIBHXKEHUS.

Ha6monenue nuddysuu.

HaGmtonenue siBjeHU cMaurBaHUS U KalTWJUISIPHBIX SBICHUMH.
HaGntonenue TemioBoro paciumpeHust Tell.

N3menenne naBieHus rasa npu U3MEHEHUU O00OBEMA U HArpEeBaHUM WU
OXJIaXICHUU.

[IpaBuiia u3MepeHust TemnepaTyphl.

Buael Teruionepenaum.

OxnaxxieHue Npy COBEPILICHUN PaOOTHI.

HarpeBanue npu coBepiiieHnn paOOThl BHEIITHUMHU CUJIAMH.
CpaBHeHUE TEIITOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmroeHre moctosiHCTBA TEMIIEPATYPhI MPU TIIABJICHUH.
Mopenu TennoBbIX IBUTATEIICH.

Jlabopamopnuie padbomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 OOHAPYKESHHIO JEHCTBHS CHUJT MOJICKYJISIPHOTO MPUTSHKEHUS.
OnbITHI IO BHIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM UJIU caxapa.
OnbITEl TI0 HAOJIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEI.

Omnpenenenue gaBaeHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro
00bEéMa U HarpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUIECCKON TPYOKE OT TeMIIepaTypHhl.

HaGmonenne wu3MEHEHHS BHYTPEHHEH OSHEpPruu Tella B pe3yJbTare
TeIIoTniepe1auu U pabOThl BHEITHUX CHIL.

HccnenoBanue sSBIEHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON M
ropsiueii BOJIBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  MpH
TEIJI000OMEHE C HAarPEThIM METALTHYSCKUM ITAITUHIPOM.

Ornpenenenue yaeabHON TETNIOEMKOCTH BEIIIECTBA.

HccnenoBanue mponecca UCIapeHus.

OrnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yAaeabHON TETUIOTHI TIJIABJICHUS JIbJA.

Pa3znen 7. DiekTpruecKkre U MATHUTHBIE SIBJICHUS.

Onektpuzauust Tena. J[Ba poja 3JIEKTpUYECKHUX 3apslioB. BzammopelctBue
3apspkeHHBIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TET OT BEJIMYHMHBI 3aPSJI0B U PACCTOSIHUSL MEXK]y TEJIaMu ).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dieKTpudeckoro noiid. I[lpuHiun
CYNEPIO3ULUHU IEKTPUUECKUX MO (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHbBIA JICKTPUUECKUAMN 3apsl.
Crpoenne aroma. IIpoBOAHMKM W JUPIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJIEKTPUYECKOrO TOKAa.
Nctounuku mocTossHHOro TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKHUI TOK B JKUJIKOCTSIX U razax.

Onektpuueckas nenb. Cuna  Toka.  DIJIEKTPUUECKOE  HaMpsHKEHUE.
ConpoTuBieHre TPOBOJAHUKA. YIEIbHOE CONMPOTUBIICHHUE BellecTBa. 3akoH Oma
1151 ydacTka nend. [lociaenoBatenbHoe U MapajuiesIbHOE COSIMHEHNUE TPOBOTHUKOB.

PaGora u MomHOCTH »dyeKTpuyeckoro Toka. 3akoH Jlxoymns—Jlenna.
DNeKTpUYeCcKue ey U MOTpeOUTeNn IeKTpUuIeckoit sueprun B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoOE
rmoje. MarHuTHoe mojie 3eMJIM U €ro 3HaueHue g KU3HM Ha 3emiie. OIBIT
Opcrena. MarauTHoe MoJie AIEKTPUIECKOro Toka. [I[pumMeHenre 31eKTpoOMariuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJISl HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEb
MOCTOSIHHOTO  TOKa. VICmoyib30BaHME  BJEKTPOJBUIraTeNlied B  TEXHUYECKUX
YCTpOMCTBax M Ha TPAHCIOPTE.

OnbiTel @apajnes. SBaeHue IEKTPOMAarHUTHON MHAYKIUU. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoOb1 MOTy4YeHUS AIEKTPUIECKOU SHEPIrHUH.
DNEeKTPOCTAaHIINKU Ha BO30OHOBISIEMBIX UCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DJeKTpu3alus Te.
JIBa pojia 37eKTpUUECKUX 3apsII0B U B3aUMOJICHCTBUE 3apSHKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS AJIEKTPUUYCCKUX 3apsII0B.
[IpOBOHHMKH U TUDIIEKTPUKHU.
MoaenupoBaHue CHIIOBBIX JUHUH JIEKTPUUECKOTO TOJIS.
HcToyHrnKHr NOCTOSTHHOTO TOKA.
JIelicTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUJKOCTH.
. ['a30Bb11 pa3psn.
. I3mepenune cuiibl TOKa aMIepMeTpOM.
. I3mepenune 3eKTpruYecKoro HapsiKEeHUs: BOJIbTMETPOM.
. PeocTaT u MarazuH cCOnpoTUBIICHUM.
. BzaumopencTBre nmoCTOTHHBIX MAarHUTOB.

W X N o Uk WD R

e
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHre HEBO3MOXKHOCTH Pa3AeiICHUs [MOJIOCOB MATHUTA.
MonenupoBaHre MarHUTHBIX MOJIEU TOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTtHoe 1ojie ToOKa. DNEKTPOMAarHuT.

JlercTBME MarHUTHOTO TOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABIEHUS 3JIEKTPOMArHUTHOM UHAYKIUH.

Omnbrter @apanes.

3aBUCUMOCTh HAIpaBJICHUSI HHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOreHEePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnule padomout u onvimut.

1.

o vk ow

10.
11.

12.

13.

14.

15.

16.

OmnbITel MO HAOIMIOMCHUIO DJICKTPU3AIMU Tel MHAYKIMEH W TpHu
CONPUKOCHOBEHUH.

UccnenoBanne AEHCTBUSL HIEKTPUYECKOTO TOJISI HA MPOBOJAHUKU U
JADIICKTPUKH.

Co6opka u npoBepka pabOThI IJTECKTPUUECKOM IENH MTOCTOSTHHOTO TOKA.
N3Mmepenue u perympoBaHUe CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YE€pE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAAX IONEPEYHOTO
CEUYEHUs U MaTepuala.

[IpoBepka mnpaBWiIa CIOXKEHUS HANPSHKCHUW TPU IOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IMPH NApaUIEIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
Onpenenenue MOIIHOCTH  JJIEKTPUYECKOIO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUSA OCTOSIHHBIX MarHUTOB.
N3ydeHrie MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHEHUHU
Y Pa3/ICIICHUMN.

UccnenoBanne neiCTBUS 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

11



17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJBl  B3aWMOJEHCTBUS
KaTyILIKU C TOKOM U MarHuTa OT CUJIbl TOKA ¥ HAIIPABJIECHUS TOKA B KaTYIIIKE.

18. MI3yueHue neicTBUA MAarHUTHOIO T10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue paboThl 31€KTPOABUIaTENsl.

20. M3mepenne KII/] anexTpoaBUraTeIbHOM YCTaHOBKHU.

21. OOBITBl MO MCCIEAOBAHUIO SBJIECHUSA JJIEKTPOMArHUTHOM WHIYKLUU:
UCCIIEIOBAHME W3MEHEHUN 3HAYECHUs W HAIPaBICHUS HWHIAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe JaBWKEeHHME. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCHUTENBPHOCTh MEXaHMYECKOrO JBWKEHUA. PaBHOMEpHOE MPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsisi U MTHOBEHHAas
CKOpOCTH TeJia TPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOE naBMkeHue. CBoOoaHOE
najgenue. OnbiThl ["anunes.

PaBHOMepHOE ABMKEeHHE MO OKpyx)HOocTH. Ilepuoa u vacrora oOparieHus.
JIuneliHas 1 yriioBasi CKOpOoCTH. LIeHTpOoCTpeMHUTENIBHOE YCKOPEHHE.

[Tepsoiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akon HeroToHa.
[TpuHUIMD CyTIEpIIO3UIIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. JIBmxenue tuiaHeT BOKpyr CosHua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanbHOW TOUkH. AOcCoNOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEINIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenue mmmyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
nMIyJibca. PeakTuBHOE NBMKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cui TsKECTH, YHIPYTOCTH,
tperusi. CBsi3b dHEpPruu M padboThl. [loTeHIIMambHas SHEPTHUS Tela, MOJHSATOTO HaJl
MTOBEPXHOCTHIO 3eMiH. [loTeHIIManbHas sHeprust cxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKON SHEPTHU. 3aKOH COXPAHEHUS MEXaHHMYEeCKOU
SHEPIUHU.

Jemoncmpauuu.
1. HaOmromeHre MeXaHUYECKOTO JIBH)KCHUS Teja OTHOCHTEIBHO Pa3HBIX Tell
OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TTyTEW U TPACKTOPHI IBUKEHUSA OJHOTO M TOTO K€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS NPAMOJIMHENHOTO JBUKEHHUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JIBUKECHUS.

HaGmonenue nBrxeHus Telia o OKPY>KHOCTH.

Halmronenne MexaHM4eCKuX SIBJICHUHN, TPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MACChl Tejla M JCHCTBYIOUIEH Ha HEro
CUJIBI.

HaGmonenne paBeHCTBa CHUIT TIPU B3aUMOCHCTBUU TE.

HN3meHenue Beca Tea npu yCKOPEHHOM JABUKECHUU.

[lepenaua umirysibca nNpu B3aMMOJICMCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMNyJibca MPU HEYNIPYTrOM B3aUMOJACHCTBUMU.

CoxpaHeHre UMITYJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmonenne peakTHBHOTO IBUKEHUS.

CoxpaHeHrne MeXaHU4eCKO# PHEPruu NMpu CBOOOTHOM TaJICHUU.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU JABUKEHUU TeJla MOl 1eUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomout u onvimeot.

1.

KoncTtpynpoBanue Tpakra IJjisi pa3roHa W JadbHEHIIET0 PaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA UITH TEJICKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHOKCHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

OrmpeneneHne YCKOpEHHsI Teja IMPU PaBHOYCKOPEHHOM JBIDKCHHH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0O€3
HAaYaJIbHOM CKOPOCTH IIYTH OTHOCSATCS KaK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH  CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAaJIBHOTO JTaBJICHUS.

Omnpenencane KodQPUIIMCHTA TPSHHUS CKOIBXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

OmnpenencHaue pabOTHI CHUIIBI TPEHUS MPH PABHOMEPHOM JBHIKSHHH TeJIa 110
TOPU30HTAIBHOM ITOBEPXHOCTH.

13



10. OnpesiesieHne  pabOTBl  CUJIBI  YIIPYrOCTH MpU  MOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBHKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHnue 3aK0Ha COXpaHEHHUsI SJHEPTUN.

Pa3nen 9. Mexanuveckne Ko/je0aHUS M BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Tepro,
4acToTa, aMIUINTya. MaTteMaTu4ecKui U NPYXKUHHBIM MasTHUKU. [IpeBpamenue
SHEPrUU MPH KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue — koneOaHus.  BpiHyxkaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHWYECKUX BOJH. lIpogonbHeie U
NONEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHn4yecKue BOJIHBI B TBEPAOM TEINE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxkeHnue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue konebaHuil Ten moja ACHCTBUEM CHIIBI TSXKECTU M CHJIBI
YIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGmronenue BoIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.

PacripocTpanenne npo0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJIEIIN).
Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AxycTuyeckuii pe30HaHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue dYacToThl U MepUoJa KoJeOaHMH MaTeMaTHUYECKOTro

S T o

MasiTHUKA.
2. Ompezenenne 4aCTOThI U MEPHOIa KOJICOAHHUM MPYKUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCHMOCTH Meproa KojieOaHUM MOJBEHICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUIN PYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHMOCTH TIEpHOJa KOJIeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIHME  3aBUCHMOCTh  Ilepuojia  KoJieOaHui
NPY>KUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHne ycKOpeHUs: CBOOOHOTO MaeHusl.
Pa3nen 10. DjeKTpoMarHuTHOE MoJIe U 3JIeKTPOMATHUTHBIE BOJTHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpOMarHuTHble  BoJIHBL.  (CBOWMCTBa
aneKkTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

14



OneKTpOMarHuTHas npuponaa ceera. CKOpocTh cBeTa. BosHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomout u onvimut.

1. IBydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0O MOOWJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJICHUS.
JlyueBas MOJIC/b CBeETA. HUcTounuku CBETAa. [IpssmonuHerHoe

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeTta. 3akoH TmpenomieHHs cBeta. lloliHOe BHYyTpeHHEe
OoTpakeHue cBeTa. Mcronp30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS BOITHYECKUX
CBETOBOJAX.

Jlunza. Xox myuedt B muH3e. Ontuueckas cucteMa gotoanmnapara, MUKPOCKOTIA
u Teneckona. ['a3 kak ontuyeckas cucrema. biim3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crektp. Onbitel Helotona. CroxxeHue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue nzoOpakxeHU# B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuueckui CBETOBO/I.

Xon ydelt B coOuparoiiei JIMH3e.

XoJ JIydeu B pacCEHUBAIOIIECH JIMH3E.

[Tomyuenne n300pakeHUI C MOMOIIBIO JIMH3.

[Tpunan neiictBus GoroamnmnapaTa, MUKPOCKOIIA W TEJIECKOIA.
10. Monens riasa.

11. Paznoxxenue 6emoro cBera B CIEKTp.

12. [lomy4yenue Genoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX I[BETOB.

L 00 N A W

Jlabopamopnuie pabomot u onvimot.

1. UccnenoBanue 3aBUCHMMOCTH yIJila OTPa)KEHHsI CBETOBOTO Jiydya OT yria
naJCHUs.

2. M3ydeHue xapakTepUCTUK U300paKeHUs MpeIMETa B TUIOCKOM 3€pKaJie.

3. HccrnenoBanue 3aBUCMMOCTH yTiia MPEJIOMJICHHS] CBETOBOTO JIy4ya OT yriia
MaJICHUs Ha TPAHUIIE «BO31YX—CTEKIIO.

4. Tlonyuenue n300pa)keHH ¢ MOMOIIBIO COOUPAIOIIEH JIMH3BI.
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5. Onpenenenune GOKYCHOIO PaACCTOSTHUS M ONTUYECKON CHIIbI COOUparoIei
JUH3BL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEIMETOB MPU HX HAOIIOACHUU uepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE sIBJIEHUS.

Oneitel Pesepdopaa u mnanerapHas monens aroma. Monens atoma bopa.
Ucnyckanue u nornonieHrue ceeta atomoM. KBaHThl. JInHeuaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u raMmma-uzinydeHus. CTpoeHHe aTOMHOTO
saapa. HykimonHas wMozgens aTtomMHOro siapa. M3otombl. PagmoakTuBHBIC
npeBpainieHus. [lepuos monypacmnaaa aTOMHBIX SIIEP.

AnepHbie peakiuu. 3aKOHBI COXpPaHEHHUS 3apsS0BOTO U MAaCCOBOTO YHCEN.
DOHeprusi CBsi3M aTOMHBIX sjep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a U
nenenus anep. ictounuku 3Hepruu CosiHIa U 3BE3/I.

Anepnas sHepreruka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUNW HA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3y4CHUS U MOTJIONIEHHUS.

2. CrHekTpsl pa3auyHbIX Fa30B.

3. Cnektp Bojmopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. PabGota cuéTunka HOHU3UPYIOUTUX U3ITYUCHUH.

6. Peructpanus uznydeHus: NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnuie padbomout u onvimot.

1. HaGnroneHue CrOMIHBIX U TUHEHYATHIX CTIEKTPOB U3ITyUYCHUSI.

2. HccrnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTULBI 10 TOPMOZHOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 AN MOTY.Ib.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYIIh IPEIHAZHAYCH JIJII CUCTEMAaTH3AIIH
1 00001IIeHNS TPEAMETHOTO COJICPIKAHUSI M OTIBITA JACSTEIBHOCTH, TPHOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (U3MKH, a TaKKe MJis MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY MO (U3HUKEe I OOydYaromuXCs, BBIOPABIIMX ATOT
y4eOHBIH TpeIMeT.

[Ipu “3ydyeHUM JAHHOTO MOAYJSl PEaM3yIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
JESTEIPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCSA JTOCTHKCHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyuyeHus, Qopmupyercs
€CTECTBEHHOHAy4YHAasi TPAaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCJEeJI0BaHUS
SIBJICHUN TPUPOJBI U TEXHUKH, OBIAJICHUE YMEHUIMU OOBACHITh (QU3NUECKUE
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SIBJICHUS, IIPUMEHsSA I[IOJIyYCHHbIE 3HAHWs, pelarb 3aJadyd, B TOM YHUCIE
KAaYECTBECHHBIC U YKCIIEPUMEHTAJIbHBIE.
[IpyHIMNIMAIBHO AEATEIBHOCTHBIN XapaKTep JAHHOT'O pa3jiesia peain3yeTcs 3a
CYET TOr0, UTO O0YYAIOIIUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM MPEIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHSTH
dbuzuUecKue sIBJICHUS B OKPY>KaOIIeH MPUPOJIEe U MOBCEIHEBHOM KU3HH;
UCIIO0JIb30BaTh HAYYHBIE METO/IbI UCCIIeIOBaHUS (U3UUECKUX SIBIICHUN, B TOM
YHUCJIE JJISl IPOBEPKU TUIIOTE3 U MTOIYUYEHUS] TEOPETUYECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJee BaKHBIX JOCTIKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCTIOIb30BAHUS PA3JINYHBIX UICTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
SHEPTUM.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHHs HAINPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydeHus Gu3NKyd Ha YpOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbI CIEAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) maTpHOTHYECKOT0 BOCITUTAHUSI:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIICHUE K JJOCTHKEHUSIM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpasKAaHCKOr0 W JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIECCTBEHHO 3HAUYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTIKCHHU I
buzuky;

— OCO3HAHME BAXHOCTU MOPATBHO--3TUUYECKUX TMPUHIUMNOB B JEATCIHHOCTHU
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHUS

— BOCIIPHUSITHE ICTETHUYECKHX KaueCTB (PU3MUECKOW HAyKu: €€ rapMOHHUYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI PA3BUTUA TEXHOJIOTHUM, BaKHEUIIEH COCTABJISAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATEIHHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NEATENbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  3I0POBbSi W  SMOIHOHAJIBHOIO
0J1aronosy4us:

— OCO3HAaHME LIEHHOCTH Oe3omacHoro obOpas3a JXKHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TpaBUJ OE30MaCHOr0 IOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C AJEKTPUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAIIIHUX YCIIOBUSIX;

— copMHUPOBAaHHOCTH HaBBIKA pedIIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TaKOTO K€ MpaBa y APYroro 4eyioBeKa;

6) TPy10BOr0 BOCIIMTAHMSA:
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e — AKTHUBHO€ YYaCTH€ B pEIICHUM NPAKTHUUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, TOpojJia, Kpass) TEXHOJOTUYECKON U
COIMAIBbHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

e — UHTEPEC K MPAKTUUYECKOMY U3YUEHUIO NMpodeccuid, CBsI3aHHBIX C HUUKOM;

e 7)3KOJOrMY€CKOr0 BOCIIUTAHUSI:

e — OpHEHTalUs Ha MpUMEHEHHE (PU3UYECKUX 3HAHMUM JJIs pElIeHUs 3aaad B
obyacTu OKpyKarolied cpenapl, TUIAHUPOBAHUS TIOCTYNIKOB M OLEHKU UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEbI;

e — OCO3HaHHE IJI00ALHOTO XapaKTepa JKOJOTHMYECKUX MPOOJIeM U MyTew ux
pelIeHus;

e 8) aganTanmMM K W3MEHSIIOIIMMCSI YCJOBHSIM CONMAJBHOW W NMPHPOTHOWM
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUM MPHU BBHINOJHEHUU WCCIECIOBAaHUN U
MPOEKTOB (U3UYECKOW HAIMPaABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHWHY HOBBIX 3HAHUH, B TOM YHCJIE POPMYITUPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O (PU3UUECKUX 0OBEKTaX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH
(1076370478

e — IUIAaHUPOBAHHE CBOErO PA3BUTHUA B MPUOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3AaUMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHKCJIE C UCTOIb30BaHUEM (U3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCHUCTBHUM C YYETOM BIMSIHUS Ha OKPYXKAKOIIYIO CpeEmy,
BO3MOKHBIX TJI00ABHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe 0ocBOeHUS MpOorpaMMsbl 1o (PU3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOydaromerocss OyayT cQOpMUpPOBaHBl MeTampeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCATIbHBIC YICOHbIE JEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAIbHBIC  y4eOHBIE  JEHCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUCOHBIE ICHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEPCAJbHBIC YUeOHbIe AeiiCTBHS

Ba3oBble Jornueckue 1ecTBUA:
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BBISIBIIAT M XapaKTePU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(siBIIEHU);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOTIOACHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBICHUSM;
BBISIBIIATh TTPUUMHHO--CJICJICTBEHHBIE CBS3M TMPH HM3YyYEHUH (PUINIECCKUX
SIBIICHUI U TIPOIIECCOB, J€JIaTh BBIBOBI C UCIIOIH30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYCHHUH, BBIJBUTaTh THIOTE3bI O B3aMMOCBS3SIX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITETTLHO BEIOMPATH CIIOCO0 peieHus yaeOHOW GU3NUYECKON 3a1a4uu
(cpaBHEHHE HECKOJBKMX BapHaHTOB peEIEHHUs, BBIOOp Hamboiee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNe AeHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKANA HHCTPYMEHT MTO3HAHMS,
IPOBOAMUTH MO CAMOCTOSTENBHO COCTAaBICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nUecKuil HKCIEPUMEHT, HEOOJbIIOe HcciaeoBaHre (U3MUECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTBI U 3alpOCHl TIPH MOMCKE U
orObope MH(pOpPMAIIMU WM JAaHHBIX C Y4ETOM MPEIOKCHHOW ydeOHOMU
bu3nvecKon 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM IIpEICTaBICHNUS;

CaMOCTOSAITETILHO ~ BBIOMpaTh ONTUMANbHYIO (opMy mpeacTaBICHUS
uHbOpMAIMK W WJUTIOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HTHOU rpauKoi M MX KOMOUHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiICTBUS:

B X0Ji¢ OOCyXJeHHs ydeOHOro marepuana, pe3yJbTaToB JIAOOPATOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICH, HAIICJICHHBIE HA PEIICHUE 3aJa4d W TMOJJep)KaHue
0J1aroXKeaaTeaIbHOCTH OOIICHHS,
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COMOCTAaBJSATh CBOM CYXKIEHUS C CYXKICHUSMHU JAPYTUX YYACTHHKOB
auanora, oOOHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIUH;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITa
(9KCIEpUMEHTA, UCCIIEA0BAHMUS, IPOEKTA);

NOHMMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUAYATIbHON
paboThl MpHU PElIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh L€ COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTHXKEHHIO: paclpeleNsiTh poju, OOCYXIaTh NPOLECChl U
pe3yabTaThl COBMECTHOU PabO0ThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIPaBJIEHUIO U KOOPJIUHUPYS CBOU JEHUCTBUS C APYTUMH YJI€HAMU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOHIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBepCcaJbHbIe yUeOHbIE TelCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YY€OHBIX CUTYalHsIX, TPEOYIOIINX
TSt perieHus: GU3NUeCcKuX 3HaHUI;

OPUEHTUPOBATHCS B  PA3IMUHBIX  TOAXOAAX TMPHUHATUS  PEHICHUM
(MHOUMBUyaJIbHOE, TPUHSTHE PEIICHHs B TPYIIeE, NMPUHATHE pPEIIeHUN
TPYION);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKOn 3aa4u WIIn
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATH MpeJjiaraeéMble BapHaHThl PEIICHU;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

J1laBaTh aJICKBaTHYIO OLICHKY CUTYal[MU U MPEJIaraTh IiaH €€ U3MEHEHUS;
OOBSCHATh TPUYMUHBI  JOCTIDKCHHUS  (HEAOCTHIKEHUS) PEe3yJbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHWCIE B XOJ BBIIOJIHEHUS
¢u3MUeCKOro  WCCIEeNOBAaHHUS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIMXCS CHUTYyalllii, yCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4esioBeKa B X0/ CIopa WU IUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
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MPU3HABATh CBOE MPABO HA OIMIMOKY MPHU pelIeHUH (PU3UUYECKUX 3a]a4 WUIH
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce npeaMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHUIA:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKHME U  XUMHUYECKHE  SIBJICHUS,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJeb, TUIOTE3a, €IUHUIIBI (HUINUECKUX
BEJIMYMH, aTOM, MOJICKYJia, arperatHbleé COCTOSIHUs BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYeCKOoe JBUWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, NPSAMOJMHENWHOE), TPAeKTOpHUs, PaBHOJCHCTBYIOIIAS
cuia, nedopmarus (ynpyras, nJjacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEmIoBoe ABMIKEHHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE  JBHXKECHHE, HEPABHOMEPHOE  JBWKCHHE, HWHEPIM,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpAILICHHUS, IIEpeaaya TaBJICHUS TBEPIBIMU TEIIAMH, )KUJIKOCTAMHU U Ta3aMH,
aTMoc(pepHOE JaBJICHHE, IUIABAaHUE TEJ, TMPEBPAIICHUS MEXaHWYEeCKON
SHEPIruM) MO ONMHCAHUIO UX XapaKTEPHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUe SBICHUS B NPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSMM B JKMBOM M HEXKUBOU
IIpUPOJAE, NEUCTBUE CUJIbl TPEHHUS B NPUPOJE U TEXHUKE, BIIHASHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phIYaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUYECKYIO 33a/layy B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) PU3UUECKUX SBIICHUN;
OIMMKCHIBATh U3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SIBJICHUS, UCTIONB3YS
dusznueckre BeNUUnHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsI, Iy Th,
CKOPOCTb, CPEIHSs CKOPOCThb, CUJIa YIPYIrOCTH, CHJIa TSKECTHU, BEC Tela,
cuiia TpeHus, JaBjaeHue (TBEPAOro Tena, )KUAKOCTH, ra3a), BEITAIKUBAIOLIAS
CWiIa, MexaHudeckass pa0oTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHIIBI,
KOO OUIIMEHT TIOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMaJdbHas DSHEpPrus), IMpU OMNHCAHUM MPABWIBHO TPAKTOBATH
(bu3HUECKH CMBICT UCTIOJB3yEMbIX BEIHYHH, UX 0003HAYCHUS U €UHUIIBI
¢u3nUecKnX BENWYMH, HAXOAWTHh (OPMYIBI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;
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XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIOJb3ys TpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbiuara (0Joka),
«30JI0TO€ TMpPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruy, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMChIBATh €M0 MATEMATUUYECKOE BbIpaKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUSI, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMil MNpPaKTUKO-OPUEHTUPOBAHHOIO XapakKrepa:
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 nelcTBUA, MCHONB3YysS 3aKOHBI H
(dopMyIbl, CBsI3bIBAIOIIME (DU3UYECKUE BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBHUS 3a/1a4d 3alMChIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYUHBI B (DOPMyNBI M MPOBOJIUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJIA PELIECHUs 3a7a4, OIEHUBATh PEATHUCTHUYHOCTh
MOJIy4eHHON (PU3UUeCKO BETMUNHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PpEIIUTh TMPU T[OMOIIHU
¢u3nUecKrX METOI0B, B OMIMCAHUH MCCIIEIOBAHUS BBIJEIATH IPOBEPIEMOE
NPEANOJIOKEHUE (TUIIOTE3Y), pa3INdaTh U MHTEPIIPETUPOBATH MTOTYyUYECHHBIN
pe3yNbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, AENaTh BBIBOIBI IO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITBI 1O HAOMIONEHUIO (U3UYECKUX SBICHUA WIU
(bu3nUecKrX CBOKUCTB Tel: (OPMYITHPOBATH TPOBEPSEMBIE MPEITION0KECHHS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, 3aMMChIBATh X0/
OTbITa U (POPMYITHUPOBATH BHIBOIBL;

BBINIOJIHSITh TPSAMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tela,
0o0béMa, CHIIBI W TEMIIEpaTyphl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
u(GpOBBIX TPUOOPOB, 3aMUCHIBATH I[MOKAa3aHUS MPUOOPOB C YyUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKOI BETHMYMHBI OT
IpPYrol ¢ WCIOJIb30BaHUEM INPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH MyTH
PABHOMEPHO JABUXKYILETOCs Tela OT BPEMEHHU ABUKEHUS TEJa, CUIIbl TPEHUS
CKOJIbXKEHHUSI OT Beca Teja, KayecTBa OOpabOTKM MOBEPXHOCTEM Ten U
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOLIAIM COMPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTrpy>KEHHON YacTH Tejda M OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT NIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHS pbhluara M OJIOKOB), y4aCTBOBAaTh B
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IUIAaHUPOBAHUM  Yy4yeOHOrO UCCIENOBaHMs, CcOOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHs, CIenys MPEeATOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3ynbTaThl TMOTYYCHHONW 3aBHUCHUMOCTH (PH3MYECKMX BEIUYMH B BHJE
NPEIJIOKEHHBIX TaOnHIl U TpadUKOB, JENaTh BBIBOJABI MO pPe3yJabTaTam
MCCIICJIOBAHNS;

NPOBOJINTh KOCBEHHBIE HW3MEPEHHs] (PU3NYECKHX BEIHYUH (TIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPIOTO TeJa, CUIIa TPEHUS CKOJBKEHHUS, TaBIICHUE
BO3/1yXa, BBITAJKHUBAIONIAS CHUJa, JEHCTBYIOIIAs Ha TOTPYKEHHOE B
KHUIKOCTh  TeNOo, KOIPPUIMEHT TMONe3HOr0  JCHCTBHS  MPOCTHIX
MEXaHU3MOB), CIEIys NPEIOKCHHOW WHCTPYKIIMU: TIPU BBITIOJTHEHUH
U3MEpPEeHH COOMpaTh JKCIEPUMEHTATbHYIO YCTAaHOBKY M BBIYHCIITH
3HaYeHHE UCKOMOW BETMYHHEI;

COOJIO/IaTh MIPaBMIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1ab0paTopHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOWMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOINAIOIIHUECS COCYAbl, OapoMerp,
pBIYar, MOIBHKHBINA M HETIOABYKHBIN OJIOK, HAKIIOHHASI TJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JCWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONUcaHud (B TOM YHCIE:
NOJIIUITHUKHA, YCTPONCTBO BOJOMNPOBOJA, THUIPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIONB3YS 3HAHUS
0 cBOMCTBaX (PU3UYECKUX SIBICHUI U HEOOX0UMBbIE (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpUMEpHl  (HAXOAUTh  HWH(OpPMAIMIO O  MpUMEpPax)
IPAKTUYECKOTO HCIIONb30BaHUSA (U3HUECKUX 3HAHWM B TOBCEIHEBHOMN
KU3HM s obecriedeHus: 0€30MacHOCTH MPU OOpAICHUH ¢ MPUOOpaMH U
TEXHUYECKUMU yCTPOMCTBAMU, COXPAHEHHUSI 3/JOPOBbS U COOJIOJICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpejie;

OCYILIECTBJIATH OTOOp MCTOYHUKOB HHGpopMmanuun B VHTepHere B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HUMEIOLIUXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHHKOB BBIIEISATH
UHpOpMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEUYMBOM HIM MOXET OBIThH
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOro CoAepkKaHusl, CIIpaBOYHbIE MaTepUaibl, PECYpChI
cetu UuTepHer, BiIajeTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMK (PU3NIECKOTO COACPKAHUS, B TOM
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yucie myOIu4Ho JenaTh KpaTKUe COOOIIEHUS O pe3ybTaTaX MPOESKTOB UIN
y4eOHBIX HCCJIEAOBaHUM, IPU ITOM I'PAMOTHO HCIOJIb30BaTh M3YyUYCHHBIM
MOHATUWHBIA anmapatr Kypca (QU3HKU, COMPOBOXKIATh BBICTYIUICHHUE
MpE3CHTALUEN;

e TMpU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M HCCIIECAOBAaHUN pacrpeieisaTh
00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJlauaMH,
CIeAUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJeKBATHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIBbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHmy ooyuenus B 8 kiiacce npeIMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIMUXCS YMEHUM:

e HCMOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TEIIJIOBOE JIBUKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAITUYECKHUE U
aMmopdHble TeNa, HACBIICHHBIM ¥ HEHACHIINICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN JICKTPUUECKUI 3apsiJl, FICKTPUUECKOE TMOJIe, TPOBOIHUKU
U JTUDJICKTPUKH, TIOCTOSIHHBIN YJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

e pazIMuaTh SBJICHUS (TETUIOBOE pacUIMpEeHUE W CXKaTue, Terlonepenaya,
TEIJIOBOE PABHOBECHE, CMauyMBaHUE, KaUJUISIPHBIE SIBJICHUS, HUCIIAPEHHE,
KOHJICHCAIIUs, ITUIABJIEHUE, KpUCTauIM3auus (OTBEpIEBaHUE), KHUIICHHE,
TEeIJIonepeaayda (TemI0NnpOBOAHOCT, KOHBEKLINS, U3IIyYEHUE),
ANEKTpU3ALUs TEJ, B3aUMOJIECUCTBUE 3apsAIOB, JEUCTBHS DJIEKTPHUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJECHCTBHE MArHUTOB, JCHCTBHE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsE UHAYKIUSA )
0 ONUCAHUID MX XapaKTEPHbIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

e pacmo3HaBaTh TPOSABICHHE W3YYCHHBIX (U3UYECKUX SBICHUNA B
OKpYXaIollleM MHpEe, B TOM 4YHcCIe (PuU3nyYecKue SBICHHUS B MPUPOJE:
NOBEPXHOCTHOE HATSXKEHUE M KANWUISIPHBIE SIBIICHHS B MPUPOJE,
KpUCTajUIbl B mpupone, uznydeHue CoiiHIA, 3aMep3aHUuEe BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEs, CHETa, DIEKTPUUECKUE
ABJIICHUS B atMmocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJH, Aper¢ MOTCOB, POITL MATHUTHOTO TIOJIS JISl )KU3HH Ha 3emute,
NOJISIPHOE CHUSHHE, MPU HSTOM MEPEBOAUTH MPAKTUUYECKYIO 3ajayy B
yueOHYyI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHUIM;

e ONHUCHIBATh U3YYCHHBIC CBOMCTBA TeN W (YM3MUECKHE SBICHUS, UCTIONIB3YSI
bu3nUeckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPrUsi, KOJTUYECTBO
TEIJIOTHI, y/eJIbHAs TeIIOEMKOCTh BEILECTBA, YJeIbHas TEII0oTa
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IUTaBIICHUS, yJeibHas TeIIoTa NapooOpa3oBaHMs, YAelbHas TeIjoTa
CropaHusl TOIUIMBA, KOA(PPHUIMEHT TOJIE3HOTO JCHCTBUS TEIUIOBOU
MAaITUHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3/IyXa, JJICKTPUUCCKUH 3apsiI, CHUIa
TOKa, AJIEKTPHUUECKOE HAPSKEHHE, COTPOTHRIICHUE TIPOBOHUKA, YACITBHOE
COTIPOTUBIICHHE BEIIECTBA, PA00Ta M MOIIIHOCTh 3JIEKTPUUECKOTOTOKA), TIPH
ONMCAHWH TIPABWJIBHO TPAKTOBAaTh (PU3WUYECKHA CMBICI HCIIOIh3YyEMBIX
BEJIMYMH, OOO3HAYEHUS W CIUHUIBI (PU3NYCCKUX BEIUYUH, HAXOIUTh
(GOopMyIIBI, CBS3BIBAIOIINAC JaHHYIO (U3UYECKYIO BEIWYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCUMOCTEH (pU3MYCCKUX
BCJIMYMH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIECCHI,
UCIIOJIb3YsST OCHOBHBIC TIOJIOKCHHS MOJICKYJIIPHO--KHHETUYECKONH TEOPHHU
CTPOEHUS BEIECTBA, MPUHIUI CYMEPIO3UIUU TOJICH (Ha KAa4yeCTBCHHOM
YPOBHE), 3aKOH COXpaHECHHsI 3apsaa, 3akoH Oma Juisi ydacTKa IIeTd, 3aKOH
Jlxoyns—JIeH1a, 3aKOH COXpaHEHUsI YHEPTHH, TIPU ATOM JIaBaTh CIIOBECHYIO
(GOpMYyIHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMAaTHUYECKOE BBIPAKCHHCE,
OOBSCHATh (PU3MUECKHE TPOIECCHl W CBOWCTBAa TEJ, B TOM YHUCJIC U B
KOHTCKCTE CHUTyaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUIMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1-2 JTOTHYeCKUX
IIaroB C Omopod Ha 1-2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
(U3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemate pacu€THbIe 3amauyud B 2-3 JCHCTBHS, HCIOIB3YyS 3aKOHBI |
GopMymbl, CBS3bIBaIONINE (DU3WUECKHE BEJIMYMHBI: Ha OCHOBE aHAIIM3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISI pEHmIeHWs 3ajJa4d, BHIOMpaTh 3aKOHBI ©  (HOPMYIIHI,
HEOOXOJMMBIE sl €€ pelIeHHs, MPOBOAWTH PAcU€Thl W CpPaBHUBATH
NIOJTyYeHHOE 3HaYCHHE (PU3UIeCKOl BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PpEUIUTh TPU TOMOIIH
¢u3nUecKrX METOJOB, HWCIIONB3YS OMHCAHUE WCCICIOBAHUS, BBIACIATH
poBepsieMOE  TPENINOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TMOPSIKA
IIPOBEJICHUS UCCIICIOBAHMUS, JIETIaTh BHIBOIBI;

IIPOBOJUTH OMBITHI 110 HAOTIOJEHUIO GU3HMUECKUX SIBICHUN MU (PUZNIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHUS, 3aBUCHUMOCTh JaBICHUSIBO3IYyXa OT
ero o0bpEma, TeMIepaTypbl, CKOPOCTH TIPOIIECCa OCTHIBAHUS M HATPEBAHUS
pU W3IYYCHUH OT IBETa M3IIy4aromieil (MOTJIONIAONIeH) MTOBEPXHOCTH,
CKOPOCTh MCHApeHHsI BOJBI OT TEMIIEpPATyphl JKUIKOCTH W IUIOMIANNA €&
MOBEPXHOCTH, DJCKTPU3alUsS TEI ¥ B3aUMOJCHCTBHE DIECKTPUUCCKUX
3apsAI0B, B3aUMOJICMCTBHE  IMOCTOSHHBIX MArHUTOB, BHU3yaJIA3aIlUs
MarHUTHBIX TMTOJICH TTOCTOSTHHBIX MAarHUTOB, JICHCTBUS
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MarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOICTBA DJIEKTPOJABHUIATENSl TOCTOSHHOIO TOKa): (opMyInpoBaTh
MpOBEpsAEMbIE MPEANOJIOKEHHS, COOMPAaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pya0BaHUs, OMKUCHIBATH XOJ1 ONbITA U (POPMYJIHPOBATH BHIBOABL;
BBITMIOJHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIbHON BIaKHOCTH
BO31yXa, CUJIbl TOKA, HANPSHKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpoB M JATYUKOB (PU3MYECKUX BEIIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4€TOM 3a1aHHOM aOCOIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrol C  UCHOJB30BAHUEM TMPSAMBIX HU3MEPEHUH  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUJIOAAM MONEePEeYyHOTo
CEYEHMsI U Y/IeJIbHOTO COMPOTHUBIICHUS BELIECTBA MPOBOJAHKUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAampsDKEHWsT Ha  MPOBOJHHUKE,
UCCJIEIOBAHUE TIOCNEJOBATEIbBHOIO M  MapajieNbHOrO  COSAMHEHUHN
NPOBOJAHUKOB): TJIAHUPOBATH HCCIEAOBAHUE, COOMpAThb YCTAaHOBKY U
BBIMIOJHATh W3MEPEHHUs, CJeays NpelIoKEHHOMY IUIaHy, (pUKCHpoBaTh
PE3yNbTATHI MOJYYEHHOU 3aBUCUMOCTH B BUE TaOIuUIl ¥ rpaduKoB, JAeiaTh
BBIBOJIBI 110 PE3YJIbTATaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE HW3MEpPEHUS (PU3NUECKHX BeNW4yuH (yaerabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEpPEHHUs, coOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIeysl MPEII0KEHHON WHCTPYKIUHU, U
BBIUUCIISITh 3HAYEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUIa TEXHUKU 0€30TIaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HM3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMIOPOIl Ha MX OMUCAHUS (B TOM YHUCIE: CUCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TapOBasi TypOMHA, aMIIEpMETP, BOJILTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeAOXPaHUTENH, FJIEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOTO TOKA),
UCTIONIb3Ys 3HAHMSI O CBOMCTBaX (PM3WYECKUX SIBICHHM U HEOOXOIUMBIC
dusnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENbHBIC
prOOPHI O CXEMaM M CXEeMAaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUraTEIb BHYTPEHHETO CrOpaHusl,
ANEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUECKHX Lenel ¢
MOCJIEA0BATENIbHBIM U MapaJlIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHUS DIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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OPUBOAUTH  MpUMEpPHl  (HAXOAWTh HH(POpPMAIMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOIB30BaHUs (PU3UUECKUX 3HAHHWA B TOBCEIHEBHOM
KU3HU 17151 obecriedeHns 0e30MacHOCTH IpH OOpalieHnu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHS 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TOWUCK HHpOpMAIMK  (U3NYECKOTO COICpKaHUS B
HNHTepHeTe, Ha OCHOBE WMEIOUIUMXCA 3HAHUW U NYyTEM CpPaBHEHUSA
JOTIOJIHUTENIBHBIX NCTOYHUKOB BBIICIATh HH(DOPMAIIHIO, KOTOpas SBISETCS
IPOTHBOPEYHMBOM WIIM MOKET OBITh HEIOCTOBEPHOM;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy GU3NYECKOTo COACPKAHMsI, CIIPAaBOYHBIC MaTEpUabl, PECYpPCHI
cetm UWHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHUs HHPOPMAIMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHMUS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUIECKOTO
COJIEpKaHMs, B TOM YHCJIE ITyOJIMIHO MPEACTABISATH PE3YIbTATHI IPOSKTHOM
WJIN MCCIIE0BATEIBCKON ACSITEILHOCTH, TIPH 3TOM I'PaMOTHO HUCITOJIb30BaTh
W3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB M UCCIENOBAHUN (PU3NUYECKUX
IPOLIECCOB paclpenensTh OOA3aHHOCTH B TpYIIEe B COOTBETCTBUU C
MOCTABIICHHBIMU 3a/1auaMi, CJEAUTH 32 BBITIOJHEHUEM IIJIaHa JACHCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJIAA B
NeSITEBbHOCTD TPYIIIbI, BRICTPAaUBaTh KOMMYHUKATUBHOE B3aHMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3pemiaTb KOHPIUKTHI.

K koHIy o0yueHust B 9 Kjiacce mpeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcu€ra, MaTepuaigbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO ABIKCHHS, aedopmarius
(ympyrasi, mjgacThyeckasl), TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
IIEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHMYECKUE KoleOaHus u
BOJIHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK, dJICKTPOMATHUTHBIE BOJHBI, IITKAJIa
AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M J1aJIbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
U30TOIBI, SIACPHAs SHEPTETHUKA;

paznuyath SIBI€HUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JNBUKEHHE, DPABHOYCKOPEHHOE TMPSAMOJUHEHHOE JBUKEHHE, CBOOOJHOE
NajJicHue Tell, PABHOMEPHOE JBUKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE
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TEJI, pEaKTUBHOE JBIDKEHHUE, KOJIeOaTeNbHOE NBMKECHHE (3aTyXarollue H
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacIpoCTpaHEHHE, OTPaXEHHE M MpPEIOMIICHHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOro CBeTa B
CHeKTp H CJOXCHHE CHEKTPaNbHBIX I[BETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAs! PaJIMOAKTUBHOCTh, BO3HWKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JTY4YCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHHE;

pacrmo3HaBaTh TPOSBICHHE W3YYEHHBIX (PU3WYCCKUX SIBICHHHA B
OKpyXXaromeM Mupe (B TOM uucie (uU3MUecKue SIBICHHUS B TPUPOJC:
NPUJIMBBI M OTIUBBIL, IBIKEHUE T1aHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JIBW)KCHHWE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHUE BOJHBI, I[yHaMH, D3XO, I[BETa TeT,
ONTUYECKUE SBJICHHUS B TMPHUPOAC, OHMOIOTUYECKOE NEHCTBHE BHUIUMOTO,
yIbTPaQHUOIETOBOTO Y PEHTICHOBCKOTO U3JYy4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIA (OH, KOCMHUYECKHE JIydd, PAJUOAKTHBHOE H3ITyuYeHHE
NPUPOTHBIX MHHEPAIOB, JEHCTBHE pPAJAMOAKTUBHBIX W3IYYCHHA Ha
OpPraHM3M YelIOBEKa), MPH ATOM TNEPEeBOJIUTH MPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYUIECTBEHHbIE CBOMCTBA (MPHU3HAKH) (PU3UUYECKHUX
SIBJICHUH;

ONKCHIBATh MU3YyUYEHHBIE CBOMCTBA Tel M (U3HUECKHE SBJICHUS, UCIOJIb3Ys
¢usznueckre BETWYUHBI (CpelHSAsT U MIHOBEHHAs CKOpPOCTh Teja TpHu
HEPABHOMEPHOM JIBI)KCHHH, YCKOpEHHE, TNEepeMeIlleHHe, MyTh, yrioBas
CKOpOCTb, CHJIa TPEHHUS, CHJIAa YIPYTOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMaJeHUs, BEC TeNa, WMIIYJIbC Tela, HWMIIYJIbC CHIIBI,
MexaHu4deckass padoTa W MOIIHOCTb, MOTCHIMAIbHAS DHEPrus Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS HYHEPTUs CHKATON
NPYKUHBI, KHHETHYECKasi DHEPT s, ITOJIHASI MEXaHUYeCKasi DHEPT s, IEPUO]T
M 4YacToTa KosieOaHUil, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA,
CKOpOCTb CBETa, II0Ka3aTeilb MPEJIOMJICHUS Cpelbl), MPH OMNUCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYUH,
0o003HaueHUsT W EAVHUIBI (DU3UYECKUX BEIMYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIHYMHY C IPYTMMHU BEIMYUHAMH,
CTPOUTH I'pa)UKK U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKHE SIBICHUS U TPOIIECCHI,
UCTIOJB3YsI 3aKOH COXPAHEHHUS PHEPTHM, 3aKOH BCEMHUPHOIO TATOTEHHUS,
OPUHIUI CYNEPHO3UIMH CHUJI, TPUHLUI OTHOCHUTENbHOCTU [anmes,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsAI0BOT0 M MAaCCOBOTO YHCEI
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MpU SIEPHBIX PEAKIUSAX, MPU 3TOM JlaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €r0 MATEMAaTUUECKOE BhIPAKECHHUE;

OOBSICHATh (PU3UYECKHE MPOLIECChl M CBOWCTBA TEJI, B TOM 4YHCJIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
NPUYUHHO--CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpod Ha 2—3 U3Y4YEHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(U3MUECKHX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1auu (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHU),
UCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONIME (PU3UUECKUE BETMUMHBI: HA
OCHOBE aHaJih3a YCJIOBHS 3aJlaui 3aIllMChIBATh KPATKOE YCIOBUE, BBISBIISTD
HEJIOCTAIONME UM W30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAUMBIE JJISI pEIIeHUs, TMPOBOJUTH pPacuéThl UM OIICHUBATH
PEaTUCTUYHOCTD MOTYUYEHHOT0 3HAYeHUsI (PU3MUECKON BEJIMUMHBIL;
pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOJXXHO pEIIUTh TPH TTOMOIIH
(GU3UYECKUX METOJIOB, HCIOJB3Yysl OMUCAHWUE WCCIICIOBAHUS, BBIICSATDH
poBepsieMOe  TPEIOJIOKEHNUE, OICHUBATh IMPAaBUIBHOCTh  TOPSIKA
NPOBEACHUSI  UCCIEOBAaHUSA, JejaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUM U OTIBITOB;

OPOBOAUTH OIBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUM WU
¢u3nUecKkrX CBOWCTB Tell (M3ydyeHue BTOpOro 3akoHa HploTOHa, 3akoHa
COXpAaHEHHUsS] SHEPTruM, 3aBUCHMOCTh MEpPHOJIa KOJeOaHUW MPYKUHHOTO
MasiTHUKAa OT MAacchl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBHUCHUMOCTHh OT
aMIUTUTYBI MaJbIX KOJeOaHUH, MPSMOJIIMHEHHOE paclpoCTpaHEHUE CBETa,
pasnokeHue OeNoro CBeTa B CIEKTP, U3yUYEHHUE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie UM CBOMCTB M300pakeHUs MpeaMera B coOuparomiei
AUH3e, HAOMIOJIEHNE CIUIONIHBIX W JIMHEWYATBIX CIEKTPOB W3ITYUCHUS):
CaMOCTOSITEIbHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
000pyIOBaHUs, OTIUCHIBATH XOJI ONBITA U €r0 Pe3yIbTaThl, (HOPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOJIUMOCTH CEPHUIO0 MPSMBIX U3MEPEHUH, ONpeaesss
CpenHee 3HAayYeHUE u3MepseMoil BeauduHbl ((POKycHOE paccTosiHue
coOuparomieii JUH3bI), OOOCHOBBIBATH BBIOOP cmocob0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3WYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTh MYyTH OT BPEMEHHU MPHU
PAaBHOYCKOPEHHOM JBMIKEHMHM 0€3 HauyallbHOW CKOpPOCTH, Iepuoja
KOoJeO0aHMI MAaTeMaTHUYECKOTO0 MAasSTHHKA OT JIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpakeHusi CBETa OT yrIJjia MajJeHus U yIrjia MpeJOMIICHHs] OT yria
MaJieHus1): TUIAHUPOBATh HCCIIE0OBaHUE, CAMOCTOSITEILHO COOHMPATH
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YCTaHOBKY, (UKCHpPOBAaTh pe3yibTaThl  IOJTYYECHHOW 3aBUCHMOCTH
bu3MYeCKUX BEIWYMH B BHUAEC TAaONMUIl M rpadUKOB, JIeJaTh BHIBOJLI IO
pe3yabTaTaM UCCIEAOBaHuUS,

MPOBOJUThL KOCBCHHBIC W3MEPCHUS (DHU3UYCCKUX BEIUYHMH (CpeaHss
CKOPOCTb U YCKOpPEHHUE Tella TPU PAaBHOYCKOPSCHHOM JBHIKEHUH, YCKOPEHUE
CBOOOTHOTO TaaCHMS, JKECTKOCTh TMPYXKHHBI, KOIPOUIMEHT TPEHUS
CKOJIBKCHHSI, MEXaHWdeckass paboTa M MOIIHOCTh, YacTOTa M TIEPHOT
KoJIeOaHW MAaTeMAaTHYECKOTO W TMPYXKHHHOTO MAasSTHUKOB, ONTHYECKas
CWIa COOMpAOIICH JUH3BI, PATUOAKTUBHBIN (OH): IUIAHUPOBATH
U3MEpPEHUs, COOUPATh SKCICPUMCHTAIBHYIO YCTAaHOBKY M BBIOJHATH
U3MEpPEHUs, CIeAys TPEII0KCHHONH WHCTPYKIIUH, BBIYHCIATH 3HAYCHHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOYYCHHBIC PE3YJIbTaThl C YUETOM 3aJaHHOM
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3NYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH34, IJTaHeTapHas MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEJIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh NPUHIMUMBl  JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OmucaHud (B TOM YHCIE:
CIUJOMETpP, JaTYMKU TIOJIOKEHMsSI, PACCTOSHHMS MU YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, Tepuckorn, Qoroanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BunabcoHa), HUCMONB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHHH W  HEOOXOoauMble (Pu3HUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUUECKHUX MIPOIIECCOB MPHU
pelIeHUH  Yy4eOHO--TIPAKTUYECKUX 3a7ay, ONTUYECKUE CXEMbI JIIs
MOCTPOCHMS N300paKEHUH B TIIOCKOM 3€pKajie U COOMPAIONICH JINH3E;
OPUBOIUTHL  NpUMEpHl  (HAXOAuUTh  HWH(OpMAIMIO O  TpUMEpPax)
PAKTUYECKOTO HCIONBb30BaHUA (U3MUYECKUX 3HAHWM B TOBCETHEBHOMN
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TPU OOpaIieHuu ¢ IpudopaMu H
TEXHHYECKUMU yCTPONCTBAMU, COXPAHCHHSI 3JJOPOBbS U COOJIOJICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYHIICCTBIISITh TOUCK HWHPOpManuu  (HU3UIECKOTO COACPXKAHUA B
WNuTepHete, caMoCTOSITENNBHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOAUTH
MyTH OINPEACIICHUS TOCTOBEPHOCTH MOJYICHHOW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIBHBIX ICTOYHUKOB;
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WCIIOJIb30BaTh MPU BBIMOJHEHUH YUCOHBIX 33a/IaHUI HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3UYECKOro COJIEpkKaHHUs, CIIPABOUHbBIE MAaTEpUAIIbI, PECYPCHI
cetu HHTepHeT, BIaneTh MNpUEMaMM KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHusl MH()OPMALIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uH(oOpMalMM U3 HECKOJIBKHX HCTOYHUKOB (PU3MUECKOTO COJIEepIKaHUS,
nyOJIMYHO MPECTABISTh PE3YAbTaThl MPOSKTHOW MU UCCIIEI0OBATEIHCKON
NESTEIIbHOCTH, IIPU 3TOM I'PAMOTHO UCIOJIb30BATh U3YYEHHBIMITOHA THMHBIN
ammapar M3y4yaeMoro pasjesia (pU3MKH W CONPOBOXKJAThb BBICTYILJICHHUE
Mpe3eHTaINElN ¢ YIETOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.

32



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszjnen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY-KAIOIIEro Mupa
bu6mmorexa [IOK
11 o - 2
H3Hia - Hayka o npHpoae https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VIBHACCIHE BETHHAMHBL https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METO MO3HAHUS httos://m.edso.ru/7f416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIEeHUSI 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelliecTsa https://m.edso0.ru/7f416194
29 JIBMyKeHrEe 1 B3aUMOICHMCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHBIC COUTOARMA Bemectsa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3auMo/IeiicTBHE TeJl
3.1 MexaHuueckoe OBMKEHUE 3 bubmorexa [IOK

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
3.2 Mrepuus, Macca, I10THOCT 4 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Brer cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Paznen 4. /laBienue TBEPABIX TeJl, ;KHAKOCTEN U ra3oB
41 [aBnenue. [lepenava naBineHus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4, A
3 TMOC(EpHO AaBCHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA IOTPYKEHHOE 5 3 bu6mmoreka [JOK
' B HUX TEJO https://m.edso0.ru/7f416194
Hroro no pazmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
51 PaGora i mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.2 Hpoctere mexarmsmbl > 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
53 Mexaieckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TennoBble siBJIeHUS
. bubnuorexa [JOK
1.1 7
CTpocHue i CBOTCTBA BelCCTB https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1
CIVIOBHIC MPOHECehl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHBIE Tena 5 1 bubnuorexa [JOK
' U UX B3aNMOJEICTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIHM TEKTPUIECKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 145
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHUS
MexaHn4ecKkoe IBHKEHUE U CITIOCOOBI €ro bubmmoreka [IOK
11 10 1
OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SanMoiencTBiIe Tei https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 40
Pa3nen 2. Mexanu4yeckue KoJie0aHUs U BOJTHBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 3
NAHITCCIHNE RONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1MoJIe ¥ YJIEKTPOMATHUTHbBIE BOJIHBI
DNEKTPOMarHUTHOE TOJIE U bubnuoreka [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasznen 4. CBeToBbBIE SIBJICHUSA
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4.1 3aKOHBI paclpOCTPAHEHUS CBETA 6 2 bubmoreia OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [IOK
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bub6mmoreka [IOK
4.3 Paznosxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Uroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUA
bu6mmorexa [IOK
5.1 Hcnyckanue 1 NOTJIONIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6mmorexa [IOK
2 1
> (-TpoeHHe aTOMHOTO 57pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Aaepibie peakiuii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 17
Pa3nen 6. [loBTOpUTEILHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COIEep KaAHUS 9 5 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 xnace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1IO [TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» Gusuka, 7 kiacc/ [epwikun .M., UBanoB A.W., AkiimoHepHOE 00111€CTBO
«3narensctBo «IIpocBemienue»

» dusuka, 8 kinacc/ [epwimikun .M., UBanos A.W., AkiioHepHOe 00111€CTBO
«3narensctBo «IIpocsemienue»

» dusuka, 9 knacc/ [Nepeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMoOHEpHOE OOIIECTBO

«HS,II&TGJILCTBO «HpOCB@HlGHI/IG»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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bubnmmoreka [JOK
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