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2023 rox
ITOSICHUTEJIBHAS 3AIIUCKA

IIporpamma o gpu3nke Ha ypOBHE OCHOBHOT'O 00IIIeTo 00pa3oBaHUs COCTaBJICHA Ha
OCHOBE MOJIOKEHHH U TPEOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha 0Aa30BOM yPOBHE OCHOBHOMU
00paszoBaTenbHOM NporpaMmel, peacrasieHHbIX B @PI'OC OO0, a taxxe ¢ yu€Tom
(dbenepanpHOI padoueii mporpaMMbl BocIUTaHUs M KOoHIIeNInY TpenogaBaHus y4eOHOTo
npeamera «Dusnkay.
ConeprkaHue MporpamMMEl 1o (pu3HKe HampaBIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW rPaMOTHOCTH OOYYarOIINXCsl M OPraHU3aIMIO N3y4YeHUs (PU3HKHU Ha JAesiTeIbHOCTHOM
ocHoOBe. B nporpamMme 1o ¢pusrke ydIUTHIBAIOTCS BOZMOYKHOCTH y4eOHOTO IpeaMeTa B
peanuzannu TpedoBanuiit PI'OC OO0 k mIaHUPYEMbIM JIUYHOCTHBIM U METaIPEeAMETHBIM
pe3yapTaTtaM 00ydYeHHs, a TaKKe MEXXIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX yYeOHBIX
MIPEeIMETOB Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs.
IIporpamma no ¢pu3MKe yCTaHABIUBACT paclpe/esieHue yueOHOro MaTepuaia o rogam
0o0yueHus (1o Kiraccam), IpeiiiaracT MPUMEPHYIO TTOCIICIOBATEIIbHOCTh H3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS NPEIMETHOTO COJIEPKAHUS U y4ETe BO3PACTHBIX
0coOeHHOCTEH 00yYarOIINXCS.
IIporpamma o ¢usuke paspadboTana C 1[I0 OKa3aHHUsI METOIMUYECKON ITOMOIIH YUUTEITIO
B CO3JIaHUM paboUei MporpaMMBbI 110 Y4eOHOMY MpeaMETY.
dusrKa SBISIETCS CUCTEMOOOPa3YIOIINUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX IIPEIMETOB,
TTOCKOJIBKY (PU3MYECKHE 3aKOHEI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUM, H3YIAEMBIX XUMHUEH,
OwuoJiorueii, actpoHoMuel B GU3NYECKOl reorpadureii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, IIPEeIOCTaBIIIeT Hanboee icHble 00pasibl MPUMEHEHHS HAy9HOT'O0 MEeTO/1a
MIO3HAHUSI, TO €CTh CII0CcO0a MOIYYSHUsI JOCTOBEPHBIX 3HAHUN O MHpE.
OnHa 13 rIaBHBIX 3a7a4 (GU3HMYECKOTO 00pa3oBaHus B CTPYKTYpe oOIIero oo0pa3oBaHus
CcOoCTOUT B (POPMHUPOBAHUN €CTECTBEHHOHAYYHOU 'PaMOTHOCTH M MHTEpeca K HayKe y
o0yyarouxcsi.
W3zyuenne ¢pu3nku Ha 0a30BOM YPOBHE MpEANIOIaracT OBIAACHHUE CICAYIOIIMHI
KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOMNMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTbD:
® HAYYHO OOBSCHSTH SIBJICHHUS;
® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O MCCIICIOBaHHS;
® UHTEPHPETHPOBATH JaHHBIC U UCIIOJIb30BAaTh HAYYHBIE JOKA3aTeIbCTBA IS
MTOJTyYEHHUS BBIBOJIOB.
Lenn nzydenns: pu3NKH HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs ONPEACICHEI B
Konnenuuu npenoxaBanus yueoHoro npenaMera «Prusmka» B 00pa3oBaTeIbHBIX OPTaHU3ALNIX
Poccutiickoit Denepamnuu, peaau3yOMUX OCHOBHBIE 0011e00pa3oBaTebHBIC IPOTPAMMEI,
yTBepxkaA€HHOU pemenueM Kosuternn MuHucrepersa npocselenus Poccuiickoil @enepanun
(npotokon ot 3 nexadps 2019 r. Ne [TK4BH).
Hean usydeHust GuU3NKM:
e mpuoOpeTeHre HHTepeca U CTPEMIICHUST 00YUalOIMUXC K HAyYHOMY U3YUYEHHIO
MIPUPOIBI, pa3BUTHE UX UHTEIUICKTYAJIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHHUI O HAYYHOM METOJIe IMO3HaHUs U (POPMUPOBAHUE
HCCIIEIOBATEIBCKOIO0 OTHOIIEHUS K OKPYIKAIOIIHMM SIBJICHUSIM;

e (popmupoBaHHE HAYIHOTO MUPOBO33PEHUSI KaK Pe3yJIbTaTa U3yUYeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMECHTAJIbHBIX 3aKOHOB (DU3UKH;
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e (QopmupoBaHHE IPEACTABICHUN O POH (GU3UKH IJIST PA3BUTHSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHM;

e pa3BHUTHE IIPEICTABICHUN O BO3MOXKHBIX cepax Oymymmelt mpodeccrnoHambHOM
JIeSITeIbHOCTH, CBSI3aHHOH ¢ (PM3UKOM, MOATOTOBKA K JAIbHEHITIEMY OOYYEHHUIO B 3TOM
HanpaBJICHUH.

HocTmwkenune 3TUX meei mporpaMmsel o GHU3UKe Ha YPOBHE OCHOBHOT'O OOIIIETO

o0pa3zoBaHUs 00eceYnBaeTCs PEIICHUEM CIEAYIONINX 3a4a4:

e mpuoOpeTeHue 3HAHUKA O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUIECKHUX,
TETUIOBBIX, JIEKTPUUSCKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUAX;

e mnpuoOpeTeHue YMEHHUH OMUCHIBATh U OOBIACHATH (GU3UUCCKUE SIBJICHUSI C
HCTOJIb30BaHUEM TTOTYUYCHHBIX 3HAHUI;

e OCBOCHHE METOJOB PEIICHUS MPOCTSHIITNX pacYETHHIX 3329 C UCIIOIb30BAHUEM
(u3znuecKux MojiesIeH, TBOPUYECKUX M MPAKTUKOOPHEHTUPOBAHHBIX 3a/1a4;

e pa3BHUTHE YMCHHI HaOIIOAATh IPUPOIHEIC SBICHUS U BEITIOIHATH OMBITHI,
sabopaTopHbIe PaOOTHI B YKCIIEPUMEHTAIBHBIE UCCIIEIOBAaHUS C UCITOIB30BAHUEM
U3MEPHUTEIBHBIX IPHOOPOB;

e OCBOEHHE NPUEMOB padbOThl ¢ HH(MOpMaLel GU3NIECKOTO COASPIKAHMUS, BKIIOYas
HHGOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3UKH, aHAIN3 U KPUTHISCKOE
OIICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO cdepaMu IIpodheCCHOHATHEHON EeSITETFHOCTH, CBSI3aHHBIMU C (DU3UKOMH,
U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIDKCHHUSX (PM3MUECKON HAYKU.

Ha u3yuenue ¢usuku (6a30BbIH YPOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs
otBoauTcs 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJleq0), B 8 kiacce — 68 yacoB (2 yaca B
Heaeno), B 9 kinacce — 102 gaca (3 yaca B HEJIEIIO).

IIpennaraemselii B mporpamMme 1o (GHU3NKe IepedeHb J1a00paTOPHBIX U MPAKTHIESCKUX PadoT
SIBIISIETCS PEKOMEHJIOBAaHHBIM, YYUTENb AeiIaeT BEIOOP IMPOBEACHUSA Ja0OpaTOPHBIX PadoOT H

OIIBITOB C YYETOM MHAUBUAYAJIBHBIX OCOOCHHOCTEH 00ydJaromumxcsl.
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COJEP)XAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®uzuka v eé poJib B MO3HAHNY OKPYKAIOIEro MUpa.

®duznka — HayKa o npupoae. SAsneHus npupobl. Duznyeckue sSBICHUS: MEXaHUYECKHE,
TEIJIOBbIE, YJIEKTPUUECKUE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BeIUIUHbL. M3Mepenne puzndeckux BeanduH. dusnueckre npudopsl.
[MorpemrHocTs n3Mepenuii. MexxyHapoaHasi CUCTEMa €IUHUII.

Kak ¢u3uka 1 1pyrue ecTeCTBEHHBIE HAyKHM U3Yy4aloT Ipupoay. EctecTBeHHOHAYUHBIN
METOI IO3HAHMUS: HaOIIIOIeHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BEIIBIIKCHHE THITOTE3,
SKCIIEPUMEHT I10 IIPOBEPKE THUIIOTE3, OOBSICHEHHE Ha0II01aeMOoro siBJieHus. Onucanue
(bU3NIeCKUX SBICHUHA C TIOMOIIBIO MOJCICH.

Hemoncmpayuu.

1. MexaHHuueckue, TEIJIOBBIE, FJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. dwusndeckue NpuOOpPHI U MPOIEaypa NPsIMbIX H3MEPCHUN aHAIOTOBBIM U [TU(PPOBHIM

npudopom.

Jlabopamopnuie pabomst u onvimel.

OmnpeneneHue LEHBI ACIEHUS IKaIbl U3MEPUTEIBHOTO IIpudopa.
HN3mepenne paccTOsTHAMN.

H3mepenne o0bEéMa )XUIKOCTH U TBEPAOTO Tea.

OmnpeneneHue pasMepoB MajbIX Tell.

kv =

I/ISMCPCHI/IG TeMIICPATYPhI IPU ITOMOIIHU KUJKOCTHOI'O TEPMOMETPA U JaTYUKaA
TeMIIepaTyphl.
6. TlpoBeneHuE UCCICIOBAHUS MO TPOBEPKE THUITOTE3bI: JATLHOCTh MOJIETA IIapHUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA MMyCKa.

Paznen 2. IlepBoHayajibHbIE CBeIEeHUsI O CTPOEHUM BelllecTBa.

CTpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JIIUCKPETHOE CTPOCHHUE BEIICCTBA.

JBuxenne yactuil BemiecTBa. CBsi3b CKOPOCTH JBUKEHUS YACTHUI] C TEMIIEPATypPOH.
BpoyHoBckoe nBmxenue, nudPys3us. BzanMmonecTBre YacTHII BEMIESCTBA: IPUTSHKECHAE U
OTTaJIKUBAaHUE.

ArperaTHble COCTOSIHUS BEIIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTaIUTMYEeCKHX ) Tel. B3anMOCBSI3b MEXKIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX Y X aTOMHOMOJICKYJISIPHEIM cTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHHI
BOJIBL.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JIBHKCHUS.

2. Hab6moaenue nuddyszun.

3. HaGmonenue siBICHUN, OOBSICHSIIOMINXCS MPUTSHKEHUEM WIIH OTTAIKUBAHUEM JaCTHIT

BellleCcTBA.

Jlabopamopnuie pabomst u onvimel.

1. OmeHka TuaMeTpa aToMa METOJIOM PsJI0B (C UCMoIb30BaHUEM (oTorpadmii).

2. OmnbIThI IO HAOIIOASHUIO TEIJIOBOTO PaCIUPEHUsS] Ta30B.

3. OmubITEI 1O OOHAPY>KEHHUIO ACHCTBUS CHII MOJICKYJISIPHOTO MPUTSDKEHUSL.

Pa3paea 3. /IBu:KeHue U B3auUMO/IelicTBHE TeJl.
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Mexanunyeckoe nBkeHne. PaBHOMepHOe U HepaBHOMepHOe JBMkeHHne. CKOpOCTh.
CpenHsisa CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHUU. Pacu€T ImyTH U BpeMeHU IBHUKEHUSL.

SIBnenue nHepurnu. 3aKOH HHEepUU. B3anmoaelcTBue Ten Kak NpUYrHa N3MEHCHUS
CKOPOCTH ABM)KEHHS Tesl. Macca Kak Mepa HHEpPTHOCTH Tena. [1moTHocTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIE 00bEMa BEIIeCTBa.

CuJa KaK XapakTepucThKa B3auMojiercTBus Te. Cuila yOpyrocTd U 3akoH [ 'yka.
N3mepenue cuiibl ¢ IOMOLIBIO JUHAMOMETpA. SIBJIeHHE TATOTEHUS U cuiia Tsbkectu. Cuia
TSKECTH Ha ApyTuX IaHeTax. Bec tena. HepecomocTs. CriokeHHe CUIl, HATTPABJIECHHBIX IO
onHOM npsimoii. PaBHoeticTByromast cuin. Cuna TpeHusi. TpeHne CKOIbXEeHUS U TPEHUE TTOKOS.
Tpenue B Ipuposie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHM4eCKOro ABMKCHUS Tella.
H3mepenue ckopocTu NpsIMOIMHEUHOTO IBHXKEHHUS.
Habmronenne sSBICHUS HHEPITUN.
Habnroenne n3sMeHeHUs CKOPOCTH TIPH B3aUMOJICHCTBUU TeIl.
CpaBHEHHE Macc MO B3aUMOJICHCTBHIO TE.
CrnoxeHue cuil, HapaBJIEHHBIX MO0 OJHON MPsIMOM.
.]Iaﬁopamopnbte pabomst u onvimel.
1. OmnpexaeneHue CKOPOCTH PABHOMEPHOTO ABIKEHHUS (LIapUKa B )KUJAKOCTH, MOAESTH
SIIEKTPUIECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmnpeneneHue cpegHed CKOPOCTH CKOJIBXEHHUsS OpyCcKa HUJIH IIapyKa [0 HaKJIOHHOMH
IUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OMNBITH, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTshKeHHs (aedopMaiium) mpyKUHBL OT
NPWIOKEHHOMN CHUIIBI.
5. OnbIThL, IEMOHCTPUPYIOILIHNE 3aBUCHUMOCTD CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella U
XapakTepa CONPUKACAOIINXCs IOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTel M ra3os.

Jasnenune. CriocoObl yMEHBIIICHUS U YBEJIWUYCHUS NaBlieHUs. JlaBiieHne ra3a. 3aBUCHMOCTh
JIaBIICHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBiaeHust TBEPIBIMU TEJIaAMU, JKUJIKOCTIMU
u razamu. 3akoH ITackans. [ITneBMaTHueckue MalIMHbl. 3aBUCHMOCTD JAABJIEHUS KUJIKOCTH OT
r1youHsl. ['mapoctatudeckuii napamgokc. Coobmiaromuecs: cocynbl. [ mapaBnmdeckrie
MEXaHU3MBI.

ATtmocdepa 3emitn 1 atMmocepHoe AaBiieHHE. [[pHYUHBI CYIIECTBOBAHUS BO3TYIITHON
o6omouku 3emiu. Onsit Toppuuerumn. 3Mepenne aTMOCcEpHOTO TaBiICHUS. 3aBUCHMOCTD
aTMoc(epHOro AaBJICHHS OT BEICOTHI HaZl ypoBHEM Mops. [IprOops! it u3MepeHus
aTMoc(epHOro JTaBJICHHUS.

JlelficTBre >KUJIKOCTH M Ta3a Ha NMOTPYyXKEHHOE B HUX TeJo. BeITankuBaromas (apXxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnasaHue.

Hemoncmpauyuu.
3aBHCUMOCTH JIaBJICHUS ra3a OT TeMIepaTyphl.

Ilepenaua naBieHUs KUAKOCTHIO U Ta30M.
CooOlmarimuecs CoCybl.

I'mapaBanueckunii mpecc.

[IposiBienue aericTBHUs aTMOC(HEPHOTO JTABIICHUS.

AU

(V)

Nhwh =
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6. 3aBUCHMOCTH BBITAIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Teja U
IUIOTHOCTH >KUJIKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHus TeJ: [JIaBaHUE WJIU HOTPY>KEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOILICHUSI TNIOTHOCTEH Tejia 1 KHUIKOCTH.

Jlabopamopusie pabomul u Onvimol.

1. HccnemoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTD
4acTH Tela.

2. OrmnpeneneHne BHITATKUBAIOMIEH CHUITBI, AEUCTBYIOMIEH Ha TEJIO, HOTPYKEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITATIKUBAIOIIECH CHIIBI, IEHCTBYIOMIEH HA TEIIO B
JKMIKOCTH, OT Macchl Tea.

4. OmnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBL, 1EHCTBYIOIIEH Ha
TEJIO B )KUAKOCTH, OT 00BEMA HOTPYKEHHOH B KUIKOCTH YACTH TEJIA U OT INIOTHOCTH
SKMIKOCTH.

5. KoncTpyupoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U OIpesiesieHHue e
Ipy30I0AbEMHOCTH.

Paznen 5. PaGora u MOIIIHOCTH. DHEPTrHUsl.

Mexanunyeckasi padbota. MOIIHOCTb.

IIpocTtele MexaHU3MEL: phIYar, OJI0K, HAKIIOHHAS IDIOCKOCTh. [IpaBuiio paBHOBeCHS
pbruara. [IpumeHeHre IpaBuiia paBHOBECHS pbluara K OJIOKy. «30J10TO€ MIPaBUIIOY» MEXaHUKH.
KIT/I mpocTerx MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienne
OJTHOTO BUJIa MEXaHUYECKOW YHEPrUd B IPYroi. 3aKOH COXpPaHEHHUs IHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopuuie pabomst u onvimel.

1. Omnpenenenue paboThl CHIBI TPEHUS IIPH PABHOMEPHOM JIBHKEHUHM Teja 1o
TOPU30HTAITBHON MTOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECHUs pblyara.

3. HWzmepenue KI1J] HakIIOHHO#M MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPrUH.

8 KIIACC

Pa3pnen 6. TensioBble siBJICHUS .

OCHOBHBIE TTOJIOKEHUST MOJIEKYISIPHO-KUHETHYECKON TEOpUH CTPOSHUS BeliecTBa. Macca
U pa3Mepbl aTOMOB U MOJIeKyJl. OnObIThI, TOATBEPIKIAIOIINE OCHOBHBIE TTOJI0KEHUS
MOJIEKYJISIPHOKMHETUYECKOM TEOpUH.

Moaenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucraiumyeckue u
amopdusbie Tena. OOBICHEHHE CBONWCTB T'a30B, JKUAKOCTEH 1 TBEPIBIX TEI HA OCHOBE MOJIOKECHUH
MOJIEKYJISIPHO-KHUHETHUECKOU Teopur. CMaurBaHUE U KalMJUISIPHbBIC SBJICHUS. TermnoBoe
pacIIMpeHue U cxaTue.

Temnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TEILUIOBOTO ABHKESHUS YaCTHII.
BruyTtpennsisa sneprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN HEPryU: Teruionepeaada u
CcOoBepIICHUE pPa0OTHI. BUABI Teruonepenadn: TEIIIONPOBOAHOCTD, KOHBEKIIHS, U3IyUCHHE.
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KonuuecTBo TermoTel. Y AeiabHas TEMI0EMKOCTh BelllecTBa. TemiooOMeH U TeIoBOe
paBHOBecHue. YpaBHEHHE TEILUIOBOro Oasnanca. [InaBieHre u oTBepAeBaHUE KPUCTALUITMYECKUX
BelIeCTB. Y AeNbHas TerioTa riasneHus. [lapoodpazoBanue u koHaeHcanus. Vcrapenue.
Kunenwue. Y nenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTDb TEMIIEPATyPbl KUIIEHUS OT
aTMoc(epHOro JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeNbHas TEIJI0Ta CrTOPaHUsI.

IIpuniuns! padoTsl TemnoBex aAsurareneii KIIJ] tenmoBoro asurarens. Temnosbie
JIBUTaTEH U 3alllUTa OKPYKaIolleil cpenbl.

3aKoH COXpaHEHUS U TIPEBpAIllCHUs YHEPTUH B TETIJIOBBIX MPOIeccax.

Hemoncmpayuu.

Ha6mroaenne 6poyHOBCKOTO NBUKCHUS.

Haomoneaue nuddysuu.

HaGmroneHne siBJIeHUH cMadynBaHUS M KaITMJUISIPHBIX SIBIICHUU.
Habnromenue TeIioBoro pacimpeHust Tel.

N3menenne naBiaeHUs ra3a Mpu U3MEHEHNH 00bEMa U HArpEBaHWUH FUTH OXJIAXKICHHUH.
[IpaBuna usmMepeHus: TeMmepaTyphl.

Bunel Teruionepegaun.

OxJtaxXJIeHUE MPU COBEPIIICHUN pabOTHI.

9. HarpeBaHue IIpH COBEPIICHUH PaOOTHI BHEITHUMHU CHIIAMU.

10. CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIISCTB.

11. HaGxroneHue KUIICHUS.

12. HaGroneHue OCTOSIHCTBA TeMIIepaTyphl IPH IIJIaBJICHUU.

13. Mojienu TeIIOBbIX ABUTATEIIECH.

Jlabopamopnuie pabomst u onvimel.

OmnBITHI 10 OOHAPYKEHUIO JSUCTBUS CHJI MOJICKYJIIPHOTO MPUTSHKESHUS.
OmnBITHI 110 BBIPAIMBAHUIO KPUCTAJIUIOB IIOBAPEHHON COJIM WJIM caxapa.

XA RN =

OmnBITHI 10 HAOTIOJASHHUIO TEIJIOBOTO PaCUIUPEHUsI Ta30B, KUAKOCTEH U TBEPABIX TeIl.
OmnpeniesiecHre JaBJICHUS BO3/IyXa B OaJlJIOHE IITPHUIIA.

kv h =

OTBITHL, IEMOHCTPUPYIONINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béMa H
HarpeBaHUsI U OXJIAKICHHUS.
6. IlIpoBepka rumnoTe3bl JUHCHHOW 3aBUCUMOCTH JUTHHBI CTOJIONKA KHUJIKOCTH B
TEPMOMETPHUUIECKOUN TPYOKe OT TeMIIepaTyphl.
7. HabGnroneHne u3MeHEHHSI BHYTPSHHEH SHEPTHUU Tella B pe3yibTaTe TeIIonepeaaun u
padoOThl BHEIITHUX CHJI.
8. HccnenoBanue siBJICHUS TEIIOOOMEHA TIPU CMEIITUBAHUH XOJIOIHOW B TOpsTYSH BOJIBI.
9. OmnpeneneHue KOJIWYECTBA TEIIOTHI, TOIYYEHHOTO BOJAON MPHU TEIIIOOOMEHE C
HarpeThIM METALTMYSCKUM IFTHHIPOM.
10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBRA.
11. UccnenoBanue mporiecca uCHapeHus.
12. OnpeneneHue OTHOCUTEIBLHOU BIIAXKHOCTH BO3/yXa.
13. Onpenenenne yieTbHON TEIUIOTHI MIABJICHUS JbA.
Pa3pgen 7. DjekTpuyecKue U MATHUTHBIE SIBJICHUS.
OnekTpuzauus tea. JBa pona 31eKTpUUEeCKUX 3apsaa0B. B3auMoieiicTBre 3apsiKeHHbBIX
Ten. 3akoH KynoHa (3aBUCHMOCTh CHITBI B3aUMOACHCTBHS 3apSOKEHHBIX TET OT BEJTUYUHBI
3apsJIOB U PACCTOSHUS MEXKIY TeJIaMu).
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OnekTpuueckoe noje. Hanpssk€HHOCTD 31eKTpUUecKoro moiisi. [IpuHuun cyneprno3unu
3JIEKTPUYECKHUX TOJIeH (Ha KaYeCTBEHHOM yPOBHE).

Hocutenu snekTpudecKux 3apsaoB. DIeMeHTapHBIN dIIeKTpudecKuii 3apsia. CTpoeHue
aroma. [IpOBOJIHMKM U TUIIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTrO 3apsaa.

DJEKTPUUECKUMN TOK. Y CIIOBUS CYIIECTBOBAHMUS IJIIEKTPUYECKOTO ToKa. MicToOUHUKHN
MMOCTOSIHHOTO TOKa. JIeHCTBUS SJIEKTPUYECKOT0 TOKA (TETIOBOE, XMMUYECKOE, MAarHUTHOE).
DIEeKTPUUECKUHN TOK B KUIAKOCTSIX U Ta3ax.

OnekTpuueckas 1nenb. Cuja Toka. DiIeKTpudeckoe HanpspkeHue. ConpoTUBIICHHE
MPOBOJHUKA. Y IEITHbHOE COMMPOTHUBIICHNE BellecTBa. 3akoH OMa [Tl ydacTKa IeTH.
IMocnenoBaTenpHOE M MapaIeIbHOE COSAUHEHUE TTPOBOTHUKOB.

PaboTa 1 MOIITHOCTH JIEKTPUISCKOT0 ToKa. 3akoH J[koyisi—JIeHna. DinekTpudeckue nenu
U HOTPEOUTENHN IICKTPUIECKOH SHEPTUH B ObITY. KOpoTKoe 3aMBIKaHHE.

ITocTostHHBIE MAarHUTEI. B3anMoelicTBIIE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TI0JIE.
MarautHOE nose 3eMJIM U ero 3HaYeHue 1S )Ku3Hu Ha 3emite. OneiT Opcrena. MarHuTHOE mosie
3JIEKTPUIECKOTO ToKa. [[puMeHeHre 2JIeKTPOMariuTOB B TeXHUKE. J|elicTBre MarHUTHOTO TIOJIST
Ha MMPOBOJHUK C TOKOM. DJIEKTPOABUTATEb ITOCTOSHHOTO TOKa. Mcmonp3oBanme
3JIEKTPOJIBUTaTEIeH B TEXHUUECKUX YCTPOHCTBAaX U Ha TPaHCIOPTE.

Omeitel @apagiest. SIBenne srmekTpoMaruuTHOW uHayKun. [IpaBsuio Jlenna.
OnekrporeHepaTop. CriocoObl MOIYyUYeHHUs IIEKTPUUESCKON SHEPruu. DIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX NUCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3amnus Tel.

JlBa pojia 2JIeKTpUYECKUX 3apsiA0B U B3aUMOJCUCTBUE 3apsHKEHHBIX TEIl.
YCTpOUCTBO U AEHUCTBUE DJIEKTPOCKOIIA.

OneKkTpocTaTuyuecKast HHIYKIHs.

3aK0OH COXpaHEHUS IIEKTPUUSCKUX 3apsIA0B.

[TpoBOgHUKYN U AUAIEKTPUKH.

MonenupoBaHue CUIOBBIX JUHUU 3JEKTPUUECKOTO TTOJISI.

W cTOYHUKHN TTOCTOSTHHOT'O TOKA.

NN R WD =

he

JleficTBUSI DIIEKTPUUECKOrO TOKA.
. DNEKTPpUISCKUN TOK B )KUJIKOCTH.
. T'azoBbIit pa3psiz.
. Iamepenne cuibl Toka aMIepMeTPOM.
. Iamepenune 371eKTpuiecKoro HanpsHKEeHUsT BOJIBTMETPOM.
. Peoctrat u Mara3uH cOnmpOTHBIICHHUH.
. B3anmoielicTBHe ITOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3AeyIeHUs MOJII0COB MarHuTa.

— e b e e e e
NN Dbk W= O

. MoaenupoBaHrue MarHUTHBIX IOJICH TTOCTOSTHHBIX MAarHUTOB.

. OmbIT DpcTena.

. MarauTHoOeE 1ojie TOKa. DJeKTPOMAarHuT.

. Jle#ficTBHE MarHUTHOTO TOJIs HA IPOBOJIHUK C TOKOM.

. DIIEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

. Uccnenopanue siBJI€HUS 2JIEKTPOMarHUTHONM MHIYKIIAM.

. OnbrTel @apanes.

. 3aBI/ICI/IMOCTB HaHpaBHCHI/IH I/IH)];yKI_H/IOHHOFO TOKaA OT yCHOBI/Iﬁ €ro BOBHUKHOBCHUSI.
. DIIeKTporeHepaTop NOCTOSHHOTO TOKA.

NN NN NN = =
DN b W~ OO X
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Jlabopamopusie pabomul u onvimol.

OUnbITHI IO HAOIOASHUIO AJISKTPU3AUHU Tell HHAYKIIUEH U IIPU CONMMPUKOCHOBEHUHU.
HccnenoBanue ASHCTBUS 2JISKTPUISCKOTO OIS HA MPOBOIHUKH U JTUIJICKTPUKH.
CoOopka 1 mpoBepKa padOThI AIEKTPUIECKOH e IMTOCTOSHHOTO TOKA.

H3mepeHune 1 peryIMpoBaHUE CHUIIbI TOKA.

H3mepenne u peryaupoBaHUE HAMPSHKCHUS.

SNk W=

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYLIEr0 YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3ucTopa U HAMPSIKEHUS Ha PEe3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COIIPOTUBIICHUS
MPOBOJHUKA OT €0 JJITUHBI, IUIONIA N MOTIEPEUYHOTO CEYSHUSI U MaTepuaa.

8. IIpoBepka mpaBuiia CI0KEHUS HANIPSHKEHUH MPU MTOCJI€I0BATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CHIIBI TOKa IIPU NapasjleIbHOM COEIUHEHUHU PE3UCTOPOB.

10. OnpeneneHue paboOThI AIEKTPUUESCKOTO TOKA, HAYIIEro Yepe3 PEe3UcTop.

11. OnpezneneHue MOITHOCTH BJIEKTPUUECKOTO TOKA, BBIJICIISIEMOI Ha pE3UCTOpE.

12. UccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JAMITIOYKY, OT HAMPSKEHHUS
Ha HEH.

13. Onpenenenne KII/] narpeBarens.

14. VccnenoBanue MarHUTHOTO B3aUMOJAEHCTBHS OCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHuTHOTO T0JI HOCTOSHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3aeIeHuN.

16. UccnenoBanue JeUCTBUS SJIEKTPUUSCKOTO TOKA HA MATrHUTHYIO CTPENIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUIBI B3aUMOJCHCTBHUS KATYIIKH C TOKOM U
MarHurta OT CHJIbI TOKa M HallpaBJICHUs TOKa B KaTyIIKe.

18. U3yuyenue AelCTBHSI MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

19. KoHCTpyHUpOBaHUe U U3y4YeHHE PAOOThI AJIEKTPOIBUTATEIS.

20. Uzmepenue KI1Jl snexTpoaBUTATEIbHON yCTAHOBKHU.

21. OTBITHI IO UCCIICIOBAHUIO SIBJICHUS DIICKTPOMAarHUTHOW MHIYKIIMH: HUCCIICIOBAHUE

W3MEHEHUN 3HAYEHMS U HAPABJIECHUSI UHIYKIIUOHHOIO TOKA.
9 KJIACC

Pa3nen 8. MexaHn4yeckue siBJICHHUS.

Mexanunyeckoe aBwxeHne. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTo NBMXeHUs. PaBHOMEpHOE npsiMonmHeHOe nBmxeHrne. HepaBHoMepHoOe
npsiMoJInHEHoe JBMKeHue. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJjla IPU HEPaBHOMEPHOM
JIBUYKEHHH.

VYckopenue. PaBHOycKOpeHHOE npsiMOIuHeHoe ABmkeHne. CBoboaHoe najgenue. OmbITH
lNamunes.

PaBHOMepHOE ABMKEHUE MO OKpY>KHOCTH. Ilepuon u yactora obpamieHus. JIuneitnas u
yriaoBas cKOpocTH. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

Ilepssiii 3akoH HeroToHa. Bropoii 3akoH Herotona. Tpetuii 3akoH Hetotona. Ilpunnun
CYHEpIO3ULUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHUsI: cujla TPEHHS CKOJIBXEHUS, CHiIa TPEHUS
MOKOS, IPYTHUE BUABI TPEHHUSL.
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Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHHE CBOOOJHOIO MaCHUs.
JBmxenue turaneT Bokpyr Comana. [lepBast kocMudeckas ckopocth. HeBecoMocTh 1
Meperpy3Ku.

PaBHOBecue MarepuaibHON TOUKH. AOCOIIOTHO TBEpAOE Tesio. PaBHOBecHe TBEpAOro Tena
€ 3aKperuIEHHON ochio BpanieHus. MoMmeHT cuitbl. LleHTp TsixecTu.

NMmnynee Tena. U3Menenue umiryiibca. IMmyibe cuiibl. 3aKOH COXpaHEHUs] UMITyJIbCa.
PeakTtuBHOE nBMKEHUE.

Mexanunueckas padoTa U MOIIHOCTh. PaboTa cuit TspKecTH, ynpyrocTH, TpeHus. CBsizb
SHEPTUU U paboThl. [loTeHIMaTbHAS SHEPTHS TeJIa, TOAHATOTO HaJl IOBEPXHOCTHIO 3€MITH.

IToTeHumanbHas 3Heprus cxaToi npykuHbl. Kunerndeckas sHeprusi. Teopema 0 KHUHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUS MEXaHWIECKOW YHEPTHUU.

Hemoncmpayuu.

1. HaGmromenme MEXaHHYECKOTO IBIDKEHUS Tela OTHOCUTEIFHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE ITyTeH U TPASKTOPHUH ABHKEHUSI OJTHOTO U TOTO K€ TeJIa OTHOCUTEIHHO
pa3HBIX Tl OTCUETA.

3. H3mepeHme CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHUS.

4. HccnenoaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUSL.

5. HaOmroenre IBMXKEHHS TeJia 10 OKPY>KHOCTH.

6. HalGmroneHne MEXaHUYECKUX SIBJICHUH, MPOUCXOASIIUX B cUcTeMe oTcuéTa « Tenexkar
rpu €€ paBHOMEPHOM U YCKOPEHHOM ABIKCHUH OTHOCHTEIIHFHO KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTBH YCKOPEHHUS TeJIa OT MAacChl Teja U JeHCTBYIOIIEH Ha HETO CUJIBI.

8. HalOmronenne paBeHCTBa CHII IPH B3aUMOJEHCTBHH TEIL.

9. H3MmeHeHue Beca Tejla [IPU YyCKOPEHHOM JIBUYKEHUM.

10. Ilepenaua ummynbca Ipu B3aUMOAECHCTBUY TeIl.

11. IIpeobpazoBaHus SHEPTUH IIPH B3aUMOJICHCTBUH TEI.

12. CoxpaHeHHEe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUM.

13. CoxpaHeHHE UMITYJIbCA IPU a0COJIFOTHO yIIPYTrOM B3aUMOJICHCTBHH.

14. HaGnroneHne peakTUBHOTO JIBMKEHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTHUH TIPU CBOOOTHOM ITaICHHH.

16. CoxpaHeHne MEXaHNYECKOU PHEPTUM IIPU ABUXKEHUM TeJIa IO ASUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomst u onvimel.

1.

KoncrpyupoBanue TpakTa I pa3roHa U JaJbHEHUIIETOo paBHOMEPHOTO ABHKCHUS
MIapruKa WU TEIICKKH.

OmnpeneneHne CpeTHe CKOPOCTH CKOIBKCHHS OpyCKa FUTH ABYKCHUS [IAPHKA 10
HAKJIOHHOM MIIOCKOCTH.

OmnpeneneHne yCKOPEHUS Tella IPH PaBHOYCKOPEHHOM IBIDKEHUH MO HAKJIIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITYyTH OT BPEMEHH MPH paBHOYCKOPEHHOM IBIKEHUH Oe3
HavyaJIbHOW CKOPOCTH.

TIpoBepka rUIOTE3HI: €CIIH IPH PABHOYCKOPEHHOM JIBIMKEHHUH 03 Ha9aTbHOH
CKOPOCTH ITyTHU OTHOCATCS KaK psiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKHU BPEMEHH OJMHAKOBBI.

HCCHC}IOBaHHe 3aBUCUMOCTHU CUJIbI TPCHUA CKOJIBXKCHUA OT CHUJIbI HOPMAJIbHOT'O
JIaBJICHUA.

Omnpenenenre kKodGPUIIMEHTa TPSHUS CKOJIBKSHHUS.

Omnpenenenure )XECTKOCTH TIPY>KUHBI.

10
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9. OmpeneneHue pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUHU TEJIA 1O
TOPU30HTAIBLHOM MTOBEPXHOCTH.

10. Onpenenenue paboTHI CWIBI YIIPYTOCTH IPHU NOABEME Ipy3a C UCIIOIB30BAaHUEM
HETIOJBUKHOTO U MOJABHKHOTO OJIOKOB.

11. U3yuyenue 3aKkoHa COXpaHEHUs] SHEPTUH.

Pa3jnen 9. Mexanuuyeckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHW: TTIEpHO/, YaCTOTa,
aMIUIMTya. MaTteMaTU4ecKUi U Py KUHHBIA MasTHUKU. IIpeBpalenne aHepruu npu
KO0JIeOATEIFHOM JIBHKESHHH.

3aryxaromue kojebanus. BeiHYXIeHHBIE KoeOanus. Pesonadnc. MexaHn4ecKre BOJHBI.
CpoiicTBa MexaHn4ecKux BoiH. [IponosibHbIe U ToNepeyHble BOIHBL. [[JIMHa BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHbI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTE 3ByKa U BeIcOoTa TOHA. OTpaxkeHue 3ByKka. MH(Dpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Ha6nronenne xonebanuii Te Mo ASHCTBUEM CIHITBI TSDKECTH U CHUTBI YIIPYTOCTH.
HaGmoneHnne konebaHuii rpy3a Ha HUTH U Ha TIPYKUHE.

Ha6nroienre BEIHYKICHHBIX KOJICOAHUN U pe30HAHCA.

PacnpocTpaneHne npo0oJabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIN).

HabnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YACTOTBHI.

. AKyCTHYeCKHH pe30HaHC.

Jlabopamopusie pabomul u onvimol.

1. OmpeneneHne 9acTOTHI U IEpHUOAa KOJIeOaHUH MaTeMaTHIECKOT0 MassTHUKA.

2. OrmpeneneHue 4aCTOTH U Ileproa KojieOaHuil NPyKUHHOTO MasITHHKA.

3. HccnenoBaHue 3aBUCUMOCTHU NEPUOAA KOJICOAHUM MOABEIIEHHOTO K HUTU I'py3a OT

JUTMHBI HATH.

4. HccnenoBaHue 3aBUCUMOCTH Iepuoja KojieO0aHuil NPy KUHHOTO MasiTHUKA OT MaccChl

rpysa.

5. TIpoBepka HE3aBUCUMOCTH Mepuoja KojaeOaHuli rpy3a, MOJABEIIEHHOTO K HUTH, OT

Macchl rpysa.
6. OTmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOIa KOJICOaHUH IPy>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. H3MmepeHHe yCKOPEHHS CBOOOHOIO MM CHHUS.

Pa3pen 10. DjaekTpoOMarHuTHOE 10JI€ M 3JIeKTPOMAarHUTHbIE BOJIHBI.

DJIEeKTPOMArHUTHOE T0JIE. DJIEKTPOMATrHUTHBIE BOTHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJiH. [lIkana 3eKTpOMarHuTHBIX BOJIH. Mcnonb30BaHMe 3JIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSA3U.

OnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BojiHOBBIE CBOMCTBa cBeTa.

Hemoncmpayuu.

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBa CBETAa.

Jlabopamopusie pabomul u onvimol.

1. H3ydeHue CBOMCTB AJIEKTPOMArHUTHEIX BOJH C IIOMOIIBIO MOOHIIBHOTO Telle(oHa.

Paszngeis 11. CBeToBbI€E ABJICHUS.

JlydeBas monenb cBera. ictounuku ceera. IIpsimonnHetHOe pacnipocTpaHEHUE CBETA.
3armenus ConHua u JIynsl. OtpaxkeHue cera. I1nockoe 3epkasno. 3aKOH OTpa)KEHUsI CBETA.

O G
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IIpenomnenue ceeta. 3aKOH OpesioMIeHus cBeTa. [lolHOe BHyTpeHHEe OTpa’keHUE CBETa.
Hcnonp30BaHKe NOJHOIO BHYTPEHHETO OTPAKEHUS B OIITUYECKUX CBETOBOAAX.

JIunza. Xon mydeit B mua3e. OnTHyeckas cucteMa ¢goToanmapara, MUKPOCKOIIA U
Teyeckona. I'ma3 kak onTuueckas cUCTeMa. biIn30pyKoCTh U 1albHO30PKOCTb.

Pasnoxenne 6emnoro ceeta B cuekrp. OnbITel HetoToHA. ClTO’KEHHE CIIEKTPAIBbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

PN RN =

9.

IIpsimonuHeiHOE paclIpoCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Momyuenne n3o00pakeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
IIpenomnenue cpera.

OnTnyecKkuii CBETOBO/I.

Xon nydei B coOHuparoIieii JINH3E.

Xon mydel B paccemBaromie JTUH3E.

[Momy4yenre n300paKeHU C TTOMOIIBIO JTHH3.

[MpuHnun neficteus GoToarmapara, MUKPOCKOIIa U TEJIECKOIA.

10. Mogens riasa.

11. Pa3noxxeHnne 6e10T0 CBETa B CIIEKTP.

12. TTonyuyeHue Oeyoro cBeTa NMpHu CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimol.

1.
2.
3.

Now s

HccnenoBaHre 3aBUCHMOCTH YIJIa OTPaKEHHUs] CBETOBOIO JIy4a OT yTJla MaJeHuUs.
H3yueHne xapakTepuCTHK H300paKeHUS IIPEIMETa B TNTIOCKOM 3€pKaJe.
HccnenoBaHre 3aBUCHUMOCTH yIJIa IPEJIOMIICHHS CBETOBOTIO JIy4da OT yrja NaJcHus Ha
TPaHUIIE «BO3IYX—CTEKIIO».

[Morydyenne nzoOpaxeHU ¢ TOMOIIBIO COOUPAFOIIECH JTUH3HI.

Onpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIBI COOMparoiell JTNH3HI.
OMBITHI MO Pa3IOKEHUIO O0EJI0ro CBETa B CHEKTP.

OHLIT])I IO BOCIIPUATUIO LIBE€TA NPEAMETOB IIPU UX Ha6J’[I-OI[eHI/II/I qepe3 UBCTOBLIC
GUIBTPEL.

Pa3nen 12. KBaHTOBBIC SIBJICHHUS.

OmnwiTel Pesepdopia u mmaHeTapHas Mojiellb atoMa. Mojiellb atoMa bopa. HMcnyckanue n
noryionieHre ceera aromom. KBanTel. JInHeluaTbie CIEKTPHIL.

PanmnoakTuBHOCTE. AJlbha, 6eTa- n ramMMma-u3inydeHus. CTpoeHHe aTOMHOTO sipa.
Hyxnonnas moaens atomHoro sipa. M3oTomnsl. PagnoakTuBabie npeBpamenus. [lepuon
ToJTypacmaja aTOMHBIX sSIIEP.

SlnepHble peaknny. 3aKOHBI COXPAHECHUSI 3aPSII0BOTO U MAaCCOBOT'O YHCEN. DHEPTHS CBSI3U
aToMHBIX saep. CBsI3b Macchl U YHEpPruu. Peakimu cuHTe3a U ieneHus aaep. VcTouHuku
sHepruu CoJHIIa U 3BE3I.

SlnepHas sHepreTuka. [{eicTBUsA paJuOaKTUBHBIX U3IIYUYSHUN Ha KUBbIE OPraHU3MBbI.

Hemoncmpauyuu.

1. CrexTpbl U3TyYCHHUS U TTOTJIOIICHUS.

2. CHexTpsl pa3IM4YHBIX T'a30B.

3. ChekTtp Bogopoaa.

4. HaGmroaeHue TpekoB B kamepe BuiibcoHa.

5. Pabota cu€Tumka MOHN3UPYIOMNX H3ITyICHUHN.

6. Perucrtpanus uznydeHus NIPUPOJIHBIX MUHEPAJIOB U MPOJAYKTOB.

12
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Jlabopamopusie pabomul u onvimol.

1. HaOmroneHne CIUTOIIHBIX Y IMHEHYATHIX CIIEKTPOB M3TyUSHHS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUH YaCTHULIBI 10 TOPMO3HOMY IyTH (110

¢ororpadpusm).

3. H3mepeHHe paIuoakTUBHOTO (OHA.

IToBTOpPHUTEIBLHO-0000IAKOINI MOYJIb.

IToBTOpHUTENHHO-0000MAOIIMI MOLYIh IPEAHA3ZHAYUECH TSI CHCTEMATHU3ANN U
000011IeHUS TPEIMETHOI'O CONIEP>KAHUS U OIBITA IESITEIBHOCTH, IPUOOPETEHHOTO MPU U3YUCHUH
BCero Kypca GU3HUKH, a TAaK)Ke NI MOATOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY JK3aMEHY I10
¢uznke 1151 00yJaromuxcsl, BRIOPaBIINX 3TOT yUSOHBII IIpeIMeT.

[Ipy n3ydeHnn TaHHOTO MOJYJISI PEATN3YIOTCS U CHCTEMATH3NPYIOTCS BUIBI
JIeATeIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBAETCS JOCTH)KEHHUE IPEIMETHBIX U
MeTaIlpeIMEeTHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHHsI, POPMHUPYETCS €CTeCTBeHHOHAYIHAS
TPaMOTHOCTH: OCBOCHHE HayYHBIX METOJIOB HCCIIEOBAHUS SIBJICHUH IIPUPOIBI ¥ TEXHUKH,
OBJIaJICHNE YMEHUSMH OOBSICHATH (QU3NUECKHUE SBJIICHUS, IPUMEHSIS TIOJTydeHHbIe 3HAHUS,
pemaTh 3a/1aui, B TOM YHCJI€ KaYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IprHIMNHAIBHO JIEATEeTbHOCTHBIN XapaKTep TaHHOTO pasjielia pealnu3yeTcs 3a C4éT TOro,
YTO OOyHJarONINECs BBITTOIHSIOT 3aJaHUS, B KOTOPBIX UM IIPEAIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAaHUH pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKHE SIBJICHUS
B OKpy’KaloIlel NMprupoJie U MMOBCETHEBHOM KU3HU;

WCITOJIB30BaTh HAYYHbIE METO/IbI NCCIEA0BaHMUs (PU3NUECKUX SIBICHUH, B TOM YHCIIe JUTsS
MTPOBEPKHU THUIIOTE3 U MOTyUEHHS TEOPETHIECKUX BEIBOJOB;

OOBSICHSTE Hay4YHbIC OCHOBBI HanboJjiee BaXKHBIX ,Z[OCTI/I)KGHI/If/'I COBPEMECHHBIX TeXHOJ’IOFHﬁ,
HaIlpyMep, MPaKTHYECKOT0 UCIIOJIb30BAHNS PA3JIMYHBIX HCTOYHUKOB YHEPTUH Ha OCHOBE
3aKOHa NMpEBpalICHUA U COXpaHCHUA BCCX N3BCCTHBIX BUJIOB OHCPIUM.
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INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

W3yuyeHue GU3UKU HA YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs HAIPABICHO HA
JOCTHUIKCHUEC JIMYHOCTHBIX, METAIIPECAMETHBIX U MPEAMCTHBIX O6paSOBaTeJ'IBHBIX PE3YJIbTATOB.

B pe3ynbprarte uzyueHus GpU3NKU Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus y
oOydaromerocst OyayT choOpMHPOBAHEI CIETYIOMINE IMIYHOCTHBIE PE3yJIbTAaThl B YACTH:

1) DaTPUOTHYECKOTO BOCTIUTAHMS:

- TIPOSIBJICHUE MHTEpPEca K UCTOPHH U COBPEMECHHOMY COCTOSIHUIO POCCHICKON (hU3UIECKOM

HayKH;

- IEHHOCTHOE OTHOIICHUE K JOCTIKECHHUSIM POCCUUCKUAX YUEHBIX-(DH3UKOB;

2) rpaskIaHCKOr0 U IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

- TOTOBHOCTB K aKTHBHOMY YYaCTHIO B OOCY>KJICHHH OOIIECCTBEHHO 3HAUYNMBIX U STHIECKHUX

po0IeM, CBSI3aHHBIX C IPAKTHIECKUM IPUMEHECHHEM JTOCTIDKCHUN (PU3UKH;

- OCO3HaHHUE BaXHOCTH MOPAJIbHO-3THUUECKUX IIPHUHIMIIOB B ASATEIBHOCTH YUEHOTO;

3) 3cTeTHY€CKOr0 BOCIIMTAHUS

- BOCOPHUATHE ICTETUYECKUX KauyecTB (U3NUECKON HAyKH: €€ TapMOHUYHOI'O TTIOCTPOCHUS,

CTPOTOCTH, TOYHOCTH, TAKOHHIHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHME IIEHHOCTH (PU3MIeCKON HAyKH KaK MOIITHOTO HHCTPYMEHTa MO3HAHUS MHPA,

OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTaBIISIIONIEH KyJIbTYPhI;

- pa3BUTHE HAYYHOU JIFOOO03HATEIIFHOCTH, HHTEPECA K UCCIICIOBATEIBCKON AEATEIIEHOCTH;

5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI M SMOIMOHAJIBLHOTO 0JIATONOJIYy UM :

- OCO3HaHME LIEHHOCTHU 0e30ImacHoro o0pas3a >KM3HHU B COBPEMEHHOM TE€XHOJIOTUYECKOM MUpE,
Ba)KHOCTH MPaBHJI O€30MaCHOTO MOBEACHHS Ha TPAHCTIOPTE, Ha JOPOTaX, C AJICKTPUICCKUM U
TEIJIOBBIM 000PYZOBaHUEM B JOMAIITHUX YCIIOBHUSIX;

- c(hopMHUPOBAHHOCTH HaBBIKa peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIMHOKY U TaKOTO

K€ TIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOT0 BOCIIMTAHUSA:

- aKTUBHOC YYacTHE B PEIICHUH MPAKTHYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEeIbHOU
OpraHH3alliH, TOPOJIa, Kpas) TEXHOJOTHISCKON M COIHAILHON HAPaBJICHHOCTH, TPEOYIONINX B
TOM YHCIIe U (PU3NUSCKUX 3HAHUM;

- MHTEpEeC K MPAKTUISCKOMY U3YUECHUIO TIPodecCHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0OrH4eCKOro BOCIIUTAHUSA

- OpHCHTALHS Ha MPUMEHCHUE (DU3NYECKUX 3HAHUH ISl peIIeHUs 3a1a9 B 00J1acTi
OKpYy>Karomel cpepl, INIAaHNPOBaHUS MOCTYIIKOB M OIIEHKH WX BO3MOXKHEIX TTOCIEACTBHIN IS
OKpY>KalolleH cpelibl;

- OCO3HaHUE TI00ATHFHOTO XapaKTepa HKOJIOTHISCKUX MPOOIIEM U ITyTel X PEIICHHUS;

8) ajanTanuu K U3MEHAOIIMMCS YCJIOBUSAM COUMAIbHONH U NPUPOAHOM cpeabl:

- TIOTPeOHOCTh BO B3aUMOJIEHCTBUM IIPU BBIIIOJIHEHUHN UCCIEI0BaHUI U MPOEKTOB

(buzmueckor HaNMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEIbHOCTb;
- IOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHMI, B TOM 4Hciie (OPMYyITHUPOBATh UICH, TOHSATHS,
TUNOTE3BI O (PUBUIECKUX OOBEKTaX U SIBJICHUSAX;
- OCO3HaHue NeHUIUTOB COOCTBEHHBIX 3HAHUU M KOMIIETSHTHOCTEH B 001acT (PU3HUKH;
- INTAHUPOBAHHUE CBOETO Pa3BUTHUA B MPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUH;
14
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- CTpEeMJICHUE aHAJIU3UPOBATH U BBISIBISATH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C HCIIOJIB30BaHUEM (PU3NUECKHUX 3HAHUIH;
- OIIGHKA CBOMX JIEHCTBMI C y4ETOM BIUSHUSA Ha OKPY>KAIOIIYIO CPEy, BO3MOXKHBIX TTI00aIbHBIX

MOCIENCTBUN.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynbrarte ocBOSHMS ITPOTPaMMEI 10 (PH3KUKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpazoBaHus y oOy4Jaronierocst 0yayT cpopMHpOBaHbI MeTaNpeIMeTHbIE Pe3yJbTaThl,
BKJTFOYArOIIHME IMMO3HABATCJIbHbIC YHUBCPCAJIbHBIC y‘le6HbIe I[eﬁCTBHH, KOMMYHHUKaTUBHBIC
YHUBepCalibHbIC yueOHbIC ASHCTBUSI, pEeryJISTUBHbIC YHHUBEPCAIbHBIC YICOHbIC NEHCTBHS.

ITo3naBaTebHbIE YyHUBeEpPcaJIbHbIE YUeOHbIe AelicTBUS

ba3oBble JJornueckue 1eiCTBUA:

BBISIBJISITh U XapaKTePHU30BaTh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBJICHU);
YCTaHABIIMBATh CYNIECTBCHHBIN MTPU3HAK KIACCU(MHUKAIINHN, OCHOBAHUS JJIsT 0000IICHUS
Y CPaBHECHHUSI;

BBISIBIIATE 3aKOHOMEPHOCTH M IIPOTUBOPEUHNSI B paCCMaTPUBAEMBIX (DaKTax, JAHHBIX U
HaOJIFOICHUSIX, OTHOCSIIITUXCS K (DU3UYESCKUM SIBIICHUSIM;

BBISIBJISITH IPUYUHHO-CIICCTBEHHBIE CBSI3U MPU U3YUYCHUU (PU3NYSCKUX SIBICHUN U
MPOIIECCOB, JIeJIaTh BHIBOJIBI C UCIIOJIB30BAHHUEM JIeTyKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUCHHH, BEIIBUTATH THIIOTE3bI O B3aUMOCBSI3SIX (PM3UYCCKUX BEITHMYHH;
CaMOCTOSITEIIFHO BBIOUPATH CITOCO0 penieHust yaeOHOH pHU3NIeCcKoi 3a1aun
(cpaBHEHME HECKOJBKHUX BApPHUAHTOB PEIICHUS, BRIOOP HanbOJIee MOIXOIAIIETO C
Y4ETOM CaMOCTOSITEIIBHO BBIACICHHBIX KPUTCPHUEB).

Ba3oBble ucciieaoBaTe/IbCKUe JeCTBUS:

HCIIOJIB30BaTh BOMPOCHI KaK MUCCIIEIOBATEILCKUM HHCTPYMEHT TTO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSATENIFHO COCTABICHHOMY IIJIaHY OIIBIT, HeCIIOKHBIH
(buzmueckuii SKCIIePUMEHT, HEOOIBIIIOE UCCieOoBaHNEe (PU3UUECKOTO SIBIICHUS;
OIICHUBATHh Ha IPUMEHUMOCTH U JOCTOBEPHOCTH WH(POPMAIIHIO, ITOTYICHHYIO B XOJIE
HCCIIEIOBAHUSI WIN DKCIICPUMEHTA;

CaMOCTOSITENIFHO (POPMYITUPOBATh OOOOIIEHHS U BBIBOJBI 110 pe3ybTaTaM
MPOBEIEHHOT0 HAOIIOAEHUS, OTIbITA, UCCIIEIOBAaHUS;

MIPOTHO3MPOBATh BO3MOKHOE JTalIbHEHIIIee pa3BUTHE (PU3NUECKHUX IIPOIIECCOB, a TAKKE
BBIIBUT'aThb MPCAIIOJIOKCHUA 00 nx Pa3BUTHUH B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pa6ora ¢ undopmanuei:

MIPUMEHSATH Pa3INYHBIE METOABI, HHCTPYMEHTHI U 3aIlIPOCHI IIPH TTIOHMCKE U 0TOOpe
“HGOPMALIMH WU JAHHBIX C YUETOM MPEITIOKEHHON yueOHON (u3mdecKoil 3anauu;
aHAJM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIHIO PA3TUIHBIX
BHIOB U ()OpPM NpeACTaBICHNUS,

CaMOCTOSITEJIBHO BBIOMpPATh ONTUMAIBHYIO (hOpMY IIPEACTaBICHU HH(DOPMAITUN U
WJITIOCTPUPOBATH PELIAEMBbIC 3a1a4U HECIIOKHBIMH CXEMaMH, IMarpaMMaMu, NHOMH
rpadukoil 1 UX KOMOWHAIIHSAMH.

KoMMyHUKATHBHBIC YHHBepcalbHbIe YUeOHbIe JeiicTBUS:
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B X0Jie 0OCYXKJICHUs yYeOHOr0 MaTepraia, pe3yJibTaToB J1abopaTOPHBIX PadoT U
MPOEKTOB 3a7aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMBI U BbICKA3bIBATh UICH,
HaIleJICHHBIC Ha PeIICHUE 3a/1a4d B oAAepKaHue OJIarokenaTeIbHOCTH OOIICHUS;
COIOCTABJISITh CBOU CYXK/ICHHS C CYKISHUSIMU IPYTUX YUaCTHUKOB JUAJIOra,
00HApyKUBaTh PA3IMYHE U CXOACTBO IMO3UIIHH;

BBIpaXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M IMHUCHbMEHHBIX TEKCTaX;

MyOJIUYHO MPECTABIISATh PE3yJIbTAThI BEITOJHEHHOTO (PU3HYECKOrO OMbITa
(PKCIIepuUMeHTa, UCCIICIOBAHUS, ITPOCKTA);

IMOHUMATh U UCTOJIHL30BATh MPEUMYIIIECTBA KOMAaHHOW U MHAUBUAYaJTbHOH paboThI
MpU PEIICHUU KOHKPETHOM (U3NUSCKOH MPOOIEMBI;

MPUHUMATh IIeJIH COBMECTHOM JIESATEIbHOCTH, OPraHU30BbIBATh ICHCTBUS 110 €€
JIOCTHIKEHHUIO: pacIpeIe/IsiTh POJIH, 0OCYKIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM
paboThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHSITH CBOKO YacTh PaOOTHI, IOCTUTAsI KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY
HAMNPaBJICHUIO U KOOPAMHUPYS CBOM JCHCTBHS C IPYTHUMHU YICHAMH KOMaH/IbI;
OIICHUBATh KA9€CTBO CBOETO BKJIAJIa B OOIIUIA MPOIYKT IO KPUTECPHSIM,
CaMOCTOSITSIIFHO CPOPMYITHPOBAHHBIM YUACTHUKAMH B3aHUMOJICHCTBHA.

PeryasaTuBHble YyHMBepcajibHble yUeOHbIe el CTBHUA

Camoopranmsanmus:

BBISBIISATH TPOOJIEMBI B )KU3HEHHBIX U YISOHBIX CUTYAUHIX, TPEOYIOITUX IS PEIICHUSI
(u3nuecKnx 3HAHMIL;

OPUEHTHPOBATHCS B PA3IMYHBIX MOIXOJaX MPUHATHS PElIeHUH (MHIUBUIYTBHOE,
MIPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYTIIIOH);

CaMOCTOSITEIIFHO COCTABIISITh AJITOPUTM PEUICHUS (PU3MISCKON 3a/1aun WIIH IUTaHa
HCCIIEOBAHUS C YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh Ipe/jlaracMble BApUAHTHI PEIICHHI;

JienaTth BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIJIEKT:

J1aBaTh aICKBaTHYIO OLIEHKY CUTYyalluu U IIpesiarath IulaH €€ U3MEHEHUS;
OOBSICHITH MPUYMHBI TOCTIKEHUSI (HEJOCTHUKEHHUS) PE3yIbTaTOB AEATEIHHOCTH,
J1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHUBBI B AEATEIHHOCTE (B TOM YHCIIE€ B XOJ BBIITOJTHEHNS (PU3HIECKOTO
HCCIIeOBaHUS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, H3MEHHUBIIIIXCS
CUTYyaIUii, yCTAHOBJICHHBIX OIMMOOK, BO3HUKIIINX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUAM;

CTaBUTH Ce0s1 HA MECTO APYroro 4eJIOBEKA B XOJ€ CIOpa WIN AUCKYCCUU HA HAYYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYyIrOro;

MpU3HABaTh CBOE MIPAaBO Ha OMIMOKY IPHU PElIeHNH (PU3NUECKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAy4YHBIE TEMbI U TAKOE K€ IIPaBO APYTOro.

IMPEJMETHBIE PE3YJIbTATBI
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K xoHIty oOyueHus B 7 kjacce NpeIMETHBIE Pe3yIbTaThl HA 6a30BOM YPOBHE JOJIKHBI
OTpa’kaTh CPOPMHUPOBAHHOCTD ¥ 00YHAIOIMINXCST yMEHUH:

®  HCTOJIB30BaTh MOHSITHUS: (U3NISCKUE U XUMUYICCKHUE SIBICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIb, TUIIOTE3a, CAWHHIIBI (PU3NUESCKUX BEIIMYHH, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEpIOE, )KUAKOE, Ta3000pa3sHoe), MEXaHHIECKOE
NIBIDKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, IPSIMOJIMHENHOE), TPAaeKTOPHSI,
paBHOACHCTBYIOMAs cuia, nedopmarnus (yrpyras, IDIacTHIeckas), HEBECOMOCTb,
CcoOOIIaronrecs: CoCyabl;

e paznuyaTh sBICHUS (AU Py3Usl, TEIIIOBOE ABMXKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIYKEHHE, HEPAaBHOMEPHOE JBHXKEHUE, UHEPLIUS, B3aUMOACHCTBUE TEIl, PABHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OChIO BpaIllEHUsI, IIepeiada JaBJIeHUs TBEPABIMU
TeJIaMH, KUIKOCTSAMH U ra3aMu, aTMOoc(hepHOe AaBieHue, IUTaBaHNe T, IPEeBPaIeHH
MEXaHUYECKON SHCPFI/II/I) IO OIMUCAaHHIO X XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOINX NaHHOE (PU3UUECKOE SBICHUE;

e pacmo3HAaBaTh MPOSBICHUE U3YUCHHBIX (PU3UYECKUX SBICHHUI B OKPY>KAIOIIEM MHUpPE, B
TOM 4mcie (U3NIECKUE SIBJICHHS B IPUPOJIS: MPUMEPHI ABIKCHUS C Pa3IHNIHBIMU
CKOPOCTSIMHU B )KUBOM U HEXUBOU IPUPOJE, NEHUCTBUE CUIIBI TPEHUS B IPUPOAE U
TEXHHUKE, BIUSIHIE aTMOC(EPHOTO TaBJICHUS Ha KUBOI OpraHU3M, IUIaBaHHUE PHIO,
pblUaru B TeJl€ YEJIOBEKA, IPU 3TOM IEPEBOJUTh IPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJCIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3NUECCKUX SBICHUI;

[ 4 OIMMCBhIBATb U3YYCHHBIC CBOIICTBA TEJI U (bI/ISI/ILIeCKI/Ie SIBJICHUS, UCITIOJIB3Y s (I)I/IBI/ILICCKI/IG
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPeMsl, IyTh, CKOPOCTb, CPEIHSIS
CKOPOCTB, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TEJIa, CHIIa TPCHUS, TaBICHUE
(TBEpOrO TENa, XKUAKOCTH, ra3a), BHITAIKUBAIONIAS CHUJIA, MEXaHUYeCKasl padoTa,
MOIIHOCTB, TJIEYO CHIIBI, MOMEHT CHJIBI, KO3((HUIINEHT MOJIE3HOTO ICHCTBUS
MEXaHNU3MOB, KHHECTHYCCKAas1 U IIOTCHIIUAaJIbHasA 3HepFI/I$[), IpUu OIMMCaHUH MMPaBUJIBHO
TPaKTOBAThH (DU3MUECKUI CMBICI UCIIOTB3yEMBIX BEIMUHH, UX OO03HAUCHUS U CAUHUIIBI
(hu3NYEeCKUX BEIUINH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3HIECKYIO
BEJIMYUHY C JPYTHUMU BEIIMIHMHAMH, CTPOUTH TPapUKU U3yICHHBIX 3aBUCHMOCTEH
(buzmyecKknx BEIIMYNH;

e  XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBICHUS U NMPOLIECCHI, UCTIOIb3YS
MIpaBHJIA CIIOKEHHS CHII (BIOJIb OHOW MPsIMOI), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBWIO paBHOBECHS phrdara (0JI0Ka), «30JI0TOE IMPABUII0» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWUYECKOH SHEpruu, pU 3TOM JaBaTh CIOBECHYIO
(hOpMyYITHPOBKY 3aKOHA M 3aMMCHIBATH €T0 MATEMAaTHUECKOE BRIPAKEHNE;

e O0BACHATH (PU3UUECKUE SIBICHUSI, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHTYaIli MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh IPUIHHHO--
CIIEICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX IIIaroB ¢ OMopou Ha 1—
2 M3y4YeHHBIX CBOMCTBA (PM3MUECKUX SBIICHUH, (PU3NIECKUX 3aKOHA UITH
3aKOHOMEPHOCTH;

e pemath pacyéTHbIE 3a4a49H B 1—2 neificTBUS, HCHIONIB3YS 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAONIME (PU3MYECKHE BEJIMUYMHEBI: HA OCHOBE aHaJIN3a YCIOBUS 3a/1a9u
3aIIMCBIBAaTh KPaTKOE YCIIOBHUE, OACTABILITE (PU3HYECKHE BETMUYNHBI B (DOPMYIIBI U
MNPOBOJUTE PACUEThI, HAXOAUTH CIIPABOYHBIE JaHHBIEC, HEOOXOAUMBIE JJIsI PELICHUS
3a7a4, OIICHUBATh PEATMCTUIHOCTD MMOTyYCHHONH (PU3NIECKON BEITNINHEI,
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pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MIPH MMOMOIIH (PU3UIECKUX
METOZO0B, B OITMCAHUU UCCIICAOBAHUS BbIACIATH ITPOBEPACMOC MMPCAIIOJIOKCHUC
(TumoTesy), pa3nu4aTh U HHTEPIPETUPOBATH MTOIYUYCHHBIN PE3yIIbTaT, HAXOIUTh
OIITMOKH B XO0Ji€ OoMmbITa, ACJIaTh BBIBOALI 11O €T0 pE3yJIbTaTaM,

MPOBOJIUTH OMBITHI IO HAOIOICHHUIO (PU3UICCKUX SIBIICHUHN WIN (PU3HYECKUX CBOWCTB
Tel: GOpPMyIUPOBATH IPOBEPSIEMBIEC IIPEAIOIOKEHHUS, COOUPATh YCTAaHOBKY U3
HNpPEIOAKEHHOT0 000pyI0BaHUS, 3aIIUCHIBATh X0/ ONbITa U (DOPMYJIHUPOBATH BBIBOJIBI;
BBITIOJIHATE TIPSMBIC U3MEPEHUS PACCTOSHUS, BpEMEHHU, MacChl Tena, 00bEMa, CHITBI U
TEMIIEpaTyphl C UCIIOIB30BAHUEM aHAIOTOBBIX U U(POBEIX TPUOOPOB, 3aIHUCHIBATH
MMOKa3aHus TPUOOPOB C YUETOM 3aJaHHOU aOCOJFOTHOM MOTPEIIHOCTA U3MEPECHU;
MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHOU (PU3UIECKON BEITMUHUHBI OT JPYTOH C
HCTOJIF30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCHUMOCTH ITyTH PABHOMEPHO IBIKYIIETOCS
Tejla OT BpEMEHU JIBM)KEHHUS! TeJla, CUJIbl TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa
00pabOTKH MOBEPXHOCTEH TENI M HE3aBUCHUMOCTH CHIIBI TPSHHS OT TUIOIIA N
CONPUKOCHOBEHHUSI TEJ, CUJIbl YIIPYTOCTH OT YIAJIWHEHUS MPY>KUHBI, BRITAJIKUBAIOIISH
CHIIBI OT 00bEMA MTOTPYKEHHON JaCTH Tejla U OT IVIOTHOCTH KUJIKOCTH, €8
HE3aBUCHMOCTH OT IUIOTHOCTH TeJIa, OT INIyOHHBI, HA KOTOPYIO MOIPY>KEHO TEIO,
YCIIOBHH IJIaBaHUS TEII, YCIOBHUI paBHOBECHS phlyara U OJIOKOB), y4aCTBOBATh B
IUTAaHUPOBAHUM y4eOHOTO HCCIIeIOBaHUs, COOMPATh YCTAHOBKY U BBIIOJIHSITH
U3MEPEHUs, ClieAys MPeaI0KEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yJIbTaThl MOJyYeHHOU
3aBHCUMOCTH (PU3UUCCKUX BEIMUYMH B BHC NPEIIOKEHHBIX TaOIHIl U rpadHKOB,
JleN1aTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHBIC H3MEPECHUS (PU3UICCKUX BEINUNH (IUIOTHOCTH BEIIECTBA
JKMIKOCTH U TBEPAOIO Teja, CUJIa TPEHUS CKOJIBXXEHMU, 1aBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CUJIa, IEHCTBYIOIIAsI Ha MOTPYKEHHOE B JKUIAKOCTh TEJNO,
KO3(HHUITUEHT MOJIE3HOTO NEHCTBUSI TIPOCTHIX MEXaHU3MOB), CISIYs IPEITIOKESHHON
WHCTPYKLMU: NP BBINOIHEHUH U3MEPEHUN cCOOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
U BBIYUCIISITh 3HAUYEHUE HCKOMOM BEJIUUMHBI;

coOMIoaTh MpaBmiIa TEXHUKH OE30MMacHOCTH NpH paboTe ¢ 1adopaTOPHEIM
0o0opyI0BaHHUEM;

YKa3bIBaTh MPUHIUIIBI TSUCTBUS IPUOOPOB M TEXHUIESCKUX YCTPOHCTB: BECHI,
TEepPMOMETp, AUHAMOMETP, COOOIMIArOIINECs] COCYyAbl, 0apoMeTp, pbIdyar, HOABIKHBIA 1
HETOJBHKHBII 0JI0K, HAKJIOHHAS IIOCKOCTH;

XapaKTEePU30BaTh MPUHIIUIIBI TEHUCTBUS N3YUCHHBIX IIPHOOPOB U TEXHUIECKUX
YCTPOMCTB € OMOPOU Ha X onrcaHus (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJOIPOBOJIA, TUAPABIMUECKUH ITpecc, MaHOMETP, BEICOTOMED, MOPIIHEBOM Hacoc,
apeoMeTp), UCTIOIb3ys 3HAHUS O CBOMCTBaxX (PU3NUECKUX SBICHUN U HEOOXOIUMBIC
(huznuecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOAUTE MPUMEPHI (HAXOIUTH WHPOPMAITUIO O IPUMEPax) MPaKTHISCKOTO
HCTOJIH30BaHUS (PU3UUCCKUX 3HAHUU B TOBCETHEBHOM JKM3HU TSI 00CECIICUCHUS
0e30MMacHOCTH MpH OOPAIICHUH ¢ IPUOOPAMHU B TEXHUYICCKUMH YCTPOUCTBAMH,
COXpaHEHHS 3I0POBbBS U COOIIONCHUS HOPM IKOJIOTHIECKOTO TIOBEICHHS B
OKpYy’Karollel cpefie;

OCYIIECTBIIITH OTOOP UCTOYHUKOB MH(popMannu B IHTepHETE B COOTBETCTBUU C
3aJaHHBIM ITOUCKOBBIM 3aIIPpOCOM, Ha OCHOBC MMCIOIIUXCA 3HAaHUH U HyTéM CpaBHCHUA
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Pa3ITUYHBIX UCTOYHUKOB BBIJCISITH HH(DOPMAIINIO, KOTOpast SIBIISIETCS] TPOTUBOPESUUBON
WA MOXKET OBITh HEJJOCTOBEPHOMT;

HCTOJIH30BaTh MIPY BHIIOJIHEHUN YUSOHBIX 3aJaHUH HAYYHO-TIOMYJIIPHYIO JTUTEPATy Py
(buszmueckoro cojsiepkaHusi, CIpaBOYHbIE MaTEPHUAITBI, pecypchl ceTu MHTepHeT,
BIIAICTH NIPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIN U3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHUE NMUCbMEHHBIE U YCTHBIE COOOIIEHUs] Ha OCHOBE 2—3
HWCTOYHHUKOB HH(pOpMAIUU PU3HIECKOTO COASPIKAHUSI, B TOM JHCIIC MyOINIHO eaTh
KpaTKHe COOOIISHUS O pe3ybTaTax MPOEKTOB WIH YYEOHBIX UCCIEIOBAaHUH, IPU STOM
TPaMOTHO HCHOJIB30BAaTh U3YyUYCHHBIH MMOHATHHHEBIN annapaT Kypca (GHU3UKH,
COIIPOBOXIAATH BBICTYIIJICHUE HpeSeHTaHHeﬁ;

IPY BBINOJIHEHUHU YU4eOHBIX IPOSKTOB U MCCIEAOBAaHUN pacnpeaessaTh 00sI3aHHOCTH B
rpyHIe B COOTBETCTBUH C ITIOCTABICHHBIMH 3a/1a9aMU, CJISIUTH 3a BHIIIOJIHEHHUEM TUTaHa
JIEUCTBHI, aJeKBAaTHO OLICHUBATH COOCTBEHHBIN BKJIAJ B IESITEILHOCTH TPYIIIIHL,
BBICTPaNBaTh KOMMYHHUKATHUBHOE B3aNMOJICHICTBHE, YUUTHIBAsI MHCHHUE OKPY KAIOIIIHX.

K xoniy oOyuenus B 8 kj1acce nmpenMeTHBIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI
oTpaxaTb C(hOPMUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUN:

HCIIOJIb30BaTh NOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMKEHUE aTOMOB U
MOJIEKYJI, arpeTaTHbIC COCTOSIHUS BEIIECTBa, KpUCTAJUIHUEeCKUe U aMOop(HBIe Tena,
HaCBIICHHBIN U HEHACBIIICHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPECHHSIS
SHEPTHUsl, TEIUIOBOU JBUTATENb, JIEMEHTAPHBIN AJIEKTPUUECKUM 3apsifl, SIIEKTPUUECKOE
MoJie, IPOBOAHUKHU U AVDJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE
I10JIE;

pas3nuyaTh SIBJICHUS (TEIJIOBOE PaclIUpEHUE U CXKaTHe, TeIUlonepeaada, TemIoBoe
paBHOBECHE, CMAaYNBAHNE, KAIWIJJISIPHBIC SIBJICHUS, UCIApEHNUE, KOHACHC AL,
IUTaBJICHUE, KPUCTAJUIN3aus (OTBEpAeBaHNE), KUIICHNE, TeTuionepeaadya
(TermIonpPOBOIHOCTh, KOHBEKLHS, U3TTYUCHHE), DIIEKTPU3ALMs TeJl, B3aUMOJIeHiCTBHE
3apsAI0B, JEUCTBUSA JIEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEHCTBHE
MarHuTOB, ICMCTBUE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) 110 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacno3HaBaThb OPOSIBIICHHE U3YUYCHHBIX (PU3HYECKUX SIBIICHHUI B OKPY’KAIOIIEM MHUpPE, B
TOM 4HcCle (PU3NIECKHUE SIBJICHHS B IIPUPOIS: IIOBEPXHOCTHOE HATSDKECHUE U
KanuJUISIpHBIE SIBIICHUSI B IPUPOJIE, KPUCTAIUIBI B IpUpoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3BI, 0Opa3oBaHHE POCH, TYMaHa, MHEs, CHera,
SJIEKTPUYECKHUE SBICHUS B aTMOchepe, FIEKTPUIECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE ToJIe 3eMITd, Ipel MoIM0CcoB, poJb MATHUTHOTO OIS TSI )KHU3HHU Ha
3emite, OJIIPHOE CUSTHUE, IIPH 3TOM IIEPEBOHUTE ITPAKTUUSCKYIO 3a71ady B YIEeOHYIO,
BBLICIISITH CYIIIECTBEHHEBIC CBOCTBA (TIPU3HAKH) (PU3UISCKUX SBICHUM;

OIHCHIBATh U3YUCHHBIC CBOICTBA Ted U (PU3UIECKUE SIBJICHHS, UCIIONB3YS (pr3ndeckue
BEJIMYMHEI (TeMIlepaTypa, BHYTPSHHSS SHEPT U, KOJTUYSCTBO TETUIOTHI, yASTbHAs
TEIUIOEMKOCTh BEIIECTBA, YACIbHAS TEIUIOTA IUIABJICHUSI, yAEIbHAs TEIIOTa
mapooOpa3zoBaHusl, yIeJIbHAs TEIUIOTAa CTOPAHUSI TOIUINBA, KOA((PULIIMEHT MTOJIE3HOTO
JIEWCTBYSI TETJIOBOW MAIIMHBI, OTHOCUTEJNIbHAS BJIAKHOCTh BO3/1yXa, 3JIEKTPUIECKUMN
3apsj, cujla TOKa, JIEKTPUIECKOE HAIIPSHKEHUE, COPOTUBIIEHUE ITIPOBOIHUKA,
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YIEIBHOE CONPOTHUBIICHUE BEIIECTBA, pa00Ta M MOITHOCTD 3JIEKTPUUECKOTO TOKA), IIPU
OTIMCaHWH NPABIIIBHO TPAKTOBATH (PM3UYECKUN CMBICI UCIIOJIb3yEeMBbIX BEJIMUNH,
0003HaYEHUS U CIONHULBI (1)I/ISI/I‘ICCKI/IX BCJIIMYHUH, HAXOAUTH q)OpMyJIbI, CBJ3bIBAIOIIINEC
JTaHHYI0 (PM3HYECKYIO BEJINYMHY C IPYTHMMH BEJIUYHMHAMU, CTPOUTH rpaduKu
U3YYCHHBIX 3aBUCUMOCTEH (I)I/IBI/ILICCKI/IX BCIIMYHMH,

XapaKTepu30BaTh CBOICTBA TeJ, (PU3HYECKHUE SBJICHHS U MPOLECCHI, UCIIOJIb3Y s
OCHOBHBI€E TT0JIOKEHUS MOJIEKYISIPHO-KMHETHYECKONW TEOPUU CTPOSHHUS BEILECTBA,
MIPUHITATI CYTIEPIIO3ULIHH TT0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiaa, 3akoH OMa 715 ydacTka Lend, 3akoH Jxoyis—JIenna, 3akoH coOXpaHeHUs
SHEPTUH, IPH DTOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTeMaTH4YECKOE BbIPAXKCHUE;

OOBSICHATH (PU3HUECKUE MTPOIECCHI U CBOHCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CI/ITyaHI/Iﬁ OPAKTUKOOPHUCHTUPOBAHHOT'O XapaKTepa: BbIABIATH IPUINHHO-
CIIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUECKHUX IIaroB ¢ Onopoit Ha 1—
2 U3yYCHHBIX CBOHCTBA (PU3UUECKUX SBJICHUH, PU3NUCCKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

pemaTe pac4€THBIC 3a1a9d B 2—3 NEMCTBUS, NCITONIB3YS 3aKOHBI 1 OPMYIIHI,
CBSI3BIBAIONINE (PM3HYECKIE BEIMUNHBI: HA OCHOBE aHAJIN3a yCIOBHUS 3a0aur
3aIMChIBATh KPATKOE YCJIOBUE, BBIABISITh HEAOCTATOK JAHHBIX I PELICHUS 3aAauH,
BBIOHPATH 3aKOHEI U (POPMYIIBI, HEOOXOAUMEIE ISl €€ PeIIeHHs], IPOBOIUTH PACUETHI U
CpaBHUBATh MOJYyYECHHOE 3HAaUCHHUE (PU3NUECKOIN BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTb OPOOJIEMBI, KOTOPEIE MOKHO PEIIUTH IIPU ITOMOIIN (PU3HICCKUX
METOJI0B, UCIIOJIb3Ysl OIIMCAHUE UCCIIE0OBAHUs, BBIACIATH IPOBEPSIEMOE
OPEANOJIO0KCHUC, OUCHUBATDH MMPABUJIBHOCTD IMOPsIAKa MPOBCACHUA UCCIICA0OBAHNA,
Jies1aTh BbIBOJIbI;

MIPOBOJIUTH OMBITHI IO HAOIIOICHUIO (PU3NYECKUX SIBJICHUH MIIN (PU3UYECKUX CBONMCTB
Tel (KalWIJIpHbIE SIBICHUS], 3aBUCUMOCTD JJaBJICHUS BO3/lyXa OT ero o0bnéMma,
TeMIEPaTypbl, CKOPOCTH IIPOLIECCA OCThIBAHHUS M HAIPEBAaHUsI IIPU U3JIyUYEHHUHU OT 1IBETa
H3Iy4arolel (MorIomareil) TIOBEpXHOCTH, CKOPOCTh HCTIapeHUs BOABI OT
TEMIIEPATypPhl KUJAKOCTH U IIOIMIAAN €€ MOBEPXHOCTH, NEKTPU3ALHS TEN U
B3aMMOJCHCTBHUE 3JIEKTPUIECKUX 3aPsAJI0B, B3aUMOJAEHCTBIE OCTOSIHHBIX MAarHUTOB,
BU3YyaJIU3aLMsl MATHUTHBIX MOJIEH OCTOSIHHBIX MArHUTOB, JEUCTBUS MAarHUTHOT'O OIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JICKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTaTEIs
MOCTOSIHHOTO TOKAa): (popMyJIHMpOBaTh MPOBEPSIEMBIE MPEAIOTI0KEHUSI, COOUPATh
YCTaHOBKY M3 IPEIJIOKESHHOTO 000pYIOBAHUS, ONUCHIBATh X0 ONBITA U
(hopMyIUpOBaThH BHIBOJIBI;

BBIIIOJIHATh NPsIMbIE U3MEPEHUS TEMIIepaTyphbl, OTHOCUTEIbHOMN BIAaXHOCTH BO3/1yXa,
CHJIBI TOKA, HAIIPSDKEHUS C UCIIOJIB30BAaHUEM aHAJIOTOBBIX IIPHUOOPOB U JATIUKOB
(hM3MYeCKNX BEIMYNH, CPAaBHUBATh PE3yJIbTATHI H3MEPEHHUH C y9ETOM 3aTaHHON
a0COJIFOTHOH TTOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHOU (PM3MYECKOMN BETMUHUHBI OT IPYTOH C
HCMOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIJIEHUS IPOBOJHUKA OT
€ro MJIMHBI, IJT0Iaau MOMEPEYHOT'0 CEUYCHUA U YACIIbHOT'O COIMPOTUBJICHUA BEUICCTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHUSI Ha IIPOBOJHUKE,
HCCIIEIOBAaHNE MOCIEA0BATEIBHOTO U MAPAILICITEHOTO COSTNHEHUH MPOBOTHUKOB):
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IJIJAHUPOBATh MCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH H3MEPEHUS, CIAEAY S
MPEUIOKEHHOMY IUTaHy, (PUKCUPOBATh PE3yIbTATHI MMOyYCHHONW 3aBUCUMOCTH B BUIC
Ta6HI/IH u l'”pa(bI/IKOB, JA€J1aTh BBIBOABI 11O PE3yJibTaTaM HCCICIOBaHUA;

MIPOBOJIUTH KOCBEHHBIC H3MEPCHUS (PU3UUCCKUX BEINUHH (yIeIbHAS TeIIOEMKOCTh
BEIIECTBa, COMPOTHUBIICHUE TPOBOAHUKA, Pa0OTa M MOITHOCTD DIIEKTPHISCKOTO TOKA):
IUTAaHUPOBATh U3MEPEHUSI, COOUPATH IKCIEPUMCHTAIBHYIO YCTaHOBKY, CIEAYsI
MIPEIIOKEHHOW HHCTPYKIINH, U BBIUUCIISITE 3HAUCHNUE BEITUIHHEL,

coOITrOIaTh MpaBHUIa TEXHUKH 0€30TIaCHOCTH TIpU paboTe ¢ 1abopaTopHBIM
o0opyI0BaHHEM;

XapaKTePU30BaTh MPHUHIIUIIBI IEUCTBUS N3YUCHHBIX MPHOOPOB U TEXHUIECKUX
YCTPOHCTB € OIOPO HA X ONMUCAHUS (B TOM YHCIE: CHCTEMA OTOIUICHHS JOMOB,
TUTPOMETp, apoBasi TYpOUHa, aMIIepMETP, BOJIBTMETP, CYETUHK IEKTPUIECKON
SHEPTHUH, IIEKTPOOCBETUTEIBHEIC IPUOOPHI, HATPEBATEIBHBIC IIEKTPOIIPHOOPHI
(mpuMepBl), PIEKTPUIECKHUE TPEIOXPAHUTEIH, FJIEKTPOMAarHuT, 3EKTPOIBUTaATEIb
IIOCTOSTHHOTO TOKA), UCITOIB3Ys 3HAHUS O CBOHCTBaX (PM3UUCCKUX SBICHUU U
HeoO0XoauMbIe (PU3UISCKHUE 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U U3MEPHUTENIbHBIEC IPUOOPHI 110
cXeMaM U CXeMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETD, JABUTaTeNIb BHYTPEHHETO CrOpPaHusl, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh
CXEMBI JICKTPUYCSCKUX IICTICH C MOCISA0BATEIIFHBIM U MAPAILICIBEHBIM COSTUHCHUEM
3JIEMEHTOB, pa3jnuyasi yCJIIOBHbIC 0003HAUYCHHS DJIEMEHTOB JJICKTPHUECKUX IIeneii;
MIPUBOJIUTH MPUMEPHI (HAXOIUTH UHPOPMAITUIO O IPUMEPAX ) MPAKTUISCKOTO
HCTOJIH30BaHUA (PU3UUSCKUX 3HAHUN B TTOBCETHEBHOM JKU3HH UIsI 00CCIICUCHIUS
0e30ITaCHOCTH IIpH OOpAIlleHHH ¢ MPUOOPaMHU U TEXHUYECKUMH yCTPOUCTBAMH,
COXPaHEHMS 3/I0POBbS U COOJIIOIEHHS] HOPM SKOJIOTHYECKOT0 TTOBEJCHUS B
OKpY’KalolIeH cpesie;

OCYIIECTBIIITh MIOUCK MH(pOPMaLUH (HPU3NIECKOT0 conepkaHus B IHTepHeTe, Ha
OCHOBE UMCIOIINXCS 3HAHUH U ITyTEM CPaBHEHUS JOMOJHUTEIIBHBIX HCTOYHUKOB
BBIACIISITE MH(POPMAIINIO, KOTOPAst SIBJISICTCSI IPOTUBOPEUYNBOI UIIN MOYKET OBITH
HEJIOCTOBEPHOIA;

HCTOJIH30BaTh MIPY BHIMOIHECHUN YUSOHBIX 3aJaHUH HAYUHO-TIOMYIIIPHYIO JTUTEPATy Py
(u3zngecKoro comepkaHus, CIpaBOYHbIC MaTepHalbl, pecypchl cetn MuTepHer,
BIIQJICTH NIPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAITIU U3
OJTHOW 3HAKOBOW CHCTEMHI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE TNCHMEHHBIC M KPATKHE YCTHBIE COOOIIEHHS, 00001mast
MH()OPMAIIMIO U3 HECKOJIBKUX MCTOYHHKOB (PU3NYECKOr0 COJIEPIKAHUs, B TOM YHCIIE
IIyOJINYHO MPEACTABIATh PE3yIbTaThl MIPOSKTHOM MIIN HCCIIET0BAaTEIbCKOM
JESITEILHOCTH, MPHU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3YUCHHBIN MOHATUIHBIN ammapar
Kypca (pU3UKH, CONIPOBOXKIATH BHICTYIIJICHUE IIPE3CHTAIINECH;

[P BEITIOJIHEHUH YUYE€OHBIX MPOEKTOB M HCCIICIOBAHNN (PU3NYECKUX MPOLIECCOB
pacupenensaTs 00s3aHHOCTH B TPYNIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 33a/1a9aMHU,
CIICTUTH 3a BHIIIOJTHEHNUEM IUIaHa IEHCTBUI U KOPPEKTUPOBATH €TI0, aIeKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIAJ B ICSITEIHLHOCTH TPYIIIIEI, BRICTPAUBATH
KOMMYHHKAaTHBHOE B3aMOJICHCTBHUE, TIPOSIBIISISI TOTOBHOCTH pa3pemaTh KOHPIUKTEL.
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K konIiry oOyuenus B 9 kjiacce npeaMeTHbIEC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb COPMUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUN:

WCIIOJIB30BaTh MOHITHS: CHCTEMa OTCUYETa, MaTepHaIbHAs TOYKa, TPAEKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JIBMKEHMUS, AedopMarus (yrpyras, IJIacTUIecKast),
TpeHne, HeHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh U IePerpy3KH, IIEHTP
TSDKECTH, aD0COIIOTHO TBEPAOE TETIO, LICHTP TXKECTU TBEPJIOTO TeJa, paBHOBECHUE,
MeXaHH4YecKHe KoJaeOaHus ¥ BOHEL, 3BYK, HH(Pa3BYK U yIbTPA3BYK,
3J€KTPOMAarHUTHBIE BOJIHEI, IIIKaIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JTaTbHO30PKOCTH, CITIEKTPHI UCITyCKaHHS U MOTJIOMEHHs, abda, 6eTa- 1 raMMa-
W3IIy9YeHUs, U30TOIIBI, sIACPHAsI SJHEPTeTHKA,

pas3nuyaTh SIBJICHUS (paBHOMEPHOE U HEpaBHOMEPHOE MPSMOJIMHEHHOE BIKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE ABIDKEHUE, CBOOOHOE MaJeHUE TEJl, PABHOMEPHOE
JIBMYKEHHE IO OKPY>XKHOCTH, B3aMMOJACHCTBHE TEJl, PEaKTUBHOE IBMKCHHE,
KoJieOaTebHOE JBIDKEHUE (3aTyXaloIlKe U BBIHYK/ICHHbIE KOJIe0aHUs1), PE30HAaHC,
BOJIHOBOE JBHKEHHUE, OTPAKEHHE 3BYKa, IPSIMOINHEHHOE pacIpoCcTpaHeHue,
OTpa)k€HHE U IIPEJIOMIICHHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAXKCHUE CBETA, PA3JIOKECHHUE
0eJ1oro cBeTa B CIIEKTP M CIIOXKEHHUE CIEKTPAIbHBIX IIBETOB, AVCIIEPCHS CBETA,
€CTECTBECHHAS PaIHOAaKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTPA U3TyICHHUS)
10 OTIMICAaHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPHUPYIOIITHNX
JTaHHOE (PU3UYECKOe SBIICHUC;

pacmno3HaBaTh NPOSIBICHUE U3YUEHHBIX (DPU3UYECKUX SIBICHUII B OKpY>KarolleM Mupe (B
TOM yucie GU3NIEeCcKre SABJICHHS B IPUPOJIE: TPUINBEI U OTINBHI, ABMKEHUE TIJIaHET
CoJIHEUHOM CHUCTEMBI, pEaKTUBHOE JBMKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
SKMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBL, IlyHaMH, X0, LIBETa TeJl,
OINITUYECKHUE SIBJICHUS B IPHUPOJIC, OUOJIOTHYECKOE NeHCTBHE BUIUMOTO,
YIBTPa(pUOIETOBOIO U PEHTI€HOBCKOI'O U3JIyYE€HUM, €CTECTBEHHBIH palMOAKTUBHBIH
(hOH, KOCMHUUYECKHE JIydH, paIlOaKTUBHOE M3ITyUCHHUE IIPUPOIHBIX MUHEPAJIOB,
JieficTBUE paAMOaKTUBHBIX W3IyUYCHHUI Ha OPraHU3M 4YeJIOBEKA), IPU 3TOM IEPEBOIUTH
MPaKTUYECKYIO 3a/1ady B y4eOHYI0, BBIIEIISATH CyIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NUeCKUX SIBICHUM;

OTIMCHIBATh U3yYEHHBIE CBOWCTBA Tell U (pU3NUECKUe SBJICHUS, UCIIONb3Y (pu3nyueckue
BEJIMYMHBI (CPEIHSSI 1 MTHOBEHHAs! CKOPOCTH TeJIa PY HEPaBHOMEPHOM JBHKEHHH,
YCKOpEHUE, IEpEMELIEHHE, IIyTh, YTIIOBask CKOPOCTh, CUIa TPEHUs, CUjla yIPYrocTy,
CHJIa TSDKECTH, yCKOPEHHE CBOOOIHOTO ITa/ICHHUs], BEC TeJla, UMITYJIEC Tela, UMITYJIbC
CHJIBI, MEXaHHYECKasl pab0Ta U MOIHOCTh, OTEHIMAIbHAS SHEPT U TeJIa, MOJHATOTO
HaJ NOBEPXHOCTBIO 36MJIM, OTEHLMAIbHAsI SHEPIUs CKATOU NPY>KUHBI, KHHETUYECKas
SHEprusl, HoJIHAasl MEXaHUYEeCKasl SHEPTHUs, IEPHO U YacToTa KojieOaHuil, JIuHa
BOJIHBI, [POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, [I0KA3aTEIb PEIOMIICHUS
cpenibl), IpU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI HCIIOIB3YEMBbIX
BEJIMYUH, 0003HAUCHUS U €IMHUIbI (PU3NUECKUX BEIUYUH, HAXOAUTH (hOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMH BEJIMUYNHAMU, CTPOUTH
rpauKyu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH;

XapaKTepHU30BaTh CBOHCTBA Tell, (PU3NUIECKHE SIBICHHUS U IIPOILIECCHI, HCITOIB3YS 3aKOH
COXPaHEHMs YHEPTUH, 3aKOH BCEMHUPHOIO TSATOTEHUS, IPUHIINII CYNIEPIIO3ULIUH CHII,
HNPUHIUI OTHOCHUTENbHOCTU ['anunes, 3akoHbl HEIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA,
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3aKOHBI OTPAXKECHUS U MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHMUS 3apsiIOBOrO U
MAacCOBOI'0 YMCEN IPU SAECPHBIX PEaKIUAX, IPU STOM 1aBaTh CIIOBECHYO
(hOpMyYIIHPOBKY 3aKOHA U 3aMIMCHIBATh €T0 MATEMAaTHUYECKOE BRIPAKEHNUE;

OOBSACHATH (PU3UYECKUE ITPOLECCHl U CBOICTBA TEH, B TOM UUCIIE U B KOHTEKCTE
CHTyaIlni MPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BEISIBIATH NPUINHHO-
CIIEICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOPOH Ha 2—
3 U3y4eHHBIX CBOHMCTBA (PM3MUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MITH
3aKOHOMEPHOCTEIH;

pemarts pacyETHbIE 3aa4u (OMUpPAIOIINecs Ha CUCTeMY U3 2—3 ypaBHEHHIH), UCIIOJIb3Ys
3aKOHBI ¥ (OPMYJIBI, CBSI3BIBAIONINE (PU3HUECKHE BEJIMYNHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3aa4H 3alIUCHIBATh KPATKOE YCIOBHE, BBISIBIISITE HEIOCTAIOIINE HITH
M30BITOYHBIE JTaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI, HEOOXOAMMBIE JUUISl PELICHMS,
MIPOBOJIUTE PACUYETHI ¥ OIIEHUBATh PEATMCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
(bu3znuecKON BEITUYUHBIL;

pacrio3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEHINTE ITPH OMOIIHN (PH3NIECKIX
METOJOB, UCIIOJIb3YsI ONFCAaHUE UCCIIENOBAHU, BELACISITH IIPOBEPSIEMOE
HNPEIOI0KEHHE, OLIEHUBATh NPABUIBHOCTh NOPSAKA NPOBEACHUS UCCIEIOBAHUS,
JleTIaTh BBIBOJIBI, HHTEPIIPETUPOBATEH PE3yIbTAaThl HAOIIONSHHH U OIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOICHUIO (PU3NYECKUX SIBJICHUHN MIIN (PU3HYECKUX CBONMCTB
Tel (U3ydeHue BTOPOro 3aKkoHa HeloToHA, 3aKOHA COXpaHEHUs! SHEPTUU, 3aBUCUMOCTh
Ieproia KoiebaHnii Npy>KMHHOTO MasiTHUKA OT MAacCChI Tpy3a U KECTKOCTHU MPYKUHBI U
HE3aBHUCHUMOCTh OT aMIUIMTY bl MAJIBIX KOJIEOAHUH, NPIMOJIMHEHHOE pacIpOCTpaHEHNE
CBeTa, pa3lIoXKEeHHe OeIoro cBeTa B CIIEKTP, U3yUE€HHE CBOMCTB H300pa)keHUS B
IJIOCKOM 3€pKajie U CBOHCTB H300pakKeHMsI IIpeIMeTa B cOOMparoieii JTuH3e,
HaOJII0/IEHNE CIUTOIIHBIX U JIMHEHYaThIX CIIEKTPOB H3IIyUEHHUS): CAMOCTOSATEIIEHO
co0upaTh yCTaHOBKY M3 M30BITOYHOTO HabOpa 000py10BaHUs, ONUCHIBATE X0 OIBITA U
€ro pe3yIbTaThl, POPMYIUPOBATH BEIBOIHL,

MIPOBOJIUTH IIPX HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUM, ONIPEIEIIsisl CpeaHee
3HAaYCHUE U3MepsieMol BelUUHHbI ((POKYCHOE paccTosiHUE cOOUparoiel JIUH3bI),
000CHOBBIBaTh BEIOOpP crioco0a n3MepeHus (M3MEpHUTETLHOTO MpUoopa);

MIPOBOANTH MCCIIENOBAHNIE 3aBHCUMOCTEH (PU3NIECKUX BEITUIHH C UCIOJIB30BAHUEM
MNPSIMBIX U3MEPEHUHN (3aBUCUMOCTD IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HadaIbHOM CKOPOCTH, ITeproaa KoeOaHnii MaTeMaTHIECKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKCHHS CBETa OT yIJia MaJeHUs U
yIJIa MPEJOMIICHHS OT YIJIa ITaIeHHsI): TUIAHUPOBATH FICCIIEIOBAHNE, CAMOCTOSATEIIEHO
coOHpaTh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTAThI OJIYyIEHHOHN 3aBUCUMOCTH
(hu3mdYecKnX BETMYMH B BUAE TaOIUIl U TpaUKOB, IeiaTh BEIBOABI 110 Pe3ysIbTaTam
HCCIIeOBaHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUCCKUX BEIUUUH (CPEIHSS CKOPOCTh U
YCKOpPEHUE TeJla IPU PABHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHUE CBOOOIHOTO MaICHUS,
KECTKOCTH MPY>KUHBI, KOA(D(PUIIHMEHT TPEHUSI CKOJIBKEHUS, MeXaHn4uecKas paboTta u
MOILHOCTh, YACTOTa U MEepUO/] KoJIeOaHU MaTEMaTUUECKOr0 U Py KUHHOI'O
MasTHUKOB, ONITHUYECKAsl CUjIa COOMparonell JIMH3bI, PaJHOAKTHUBHBIN (POH):
IJTAaHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHSTh
U3MEPEeHUs, ClIeys NPEI0KEHHON HHCTPYKLIHH, BBIYNCIIATE 3HAUCHUE BETUINHBI U
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aHaJU3UPOBATH MOJYyYCHHBIC PE3YIbTAThl C YYETOM 3aJaHHOH MTOTPEITHOCTH
HU3MEpEHUI;

CcOOJTFOIaTh MpaBHIa TEXHUKH 0E30TTaCHOCTH IIpU paboTe ¢ 1abopaTopHBIM
o0opyZI0BaHHUEM;

pa3iIu4aTh OCHOBHBIC TPU3HAKU U3YUYCHHBIX (PU3UUYSCKUX MOJEICH: MaTepruaabHas
TOYKa, aOCOIIOTHO TBEPAOE TEIO, TOUCUHBI HCTOYHUK CBETA, JIyY, TOHKAsI JIUH3A,
IJIaHeTapHas MOJEeNb aTOMa, HYKJIOHHAast MOJIeJIb aTOMHOTO 51/1pa;

XapaKTePU30BaTh MPUHITUIIBI IEUCTBUS N3YUCHHBIX MIPHUOOPOB U TEXHUIECKUX
YCTPOHCTB C OIOPOH HA UX OMHUCAHUS (B TOM UHCIIE: CIIUIOMETP, TaTUNKH TTOJIOKEHHS,
paccTosiHUS M YCKOPEHHsI, paKeTa, 9XO0JIOT, OUYKH, [IEPUCKOI, ¢oToanmnapar, ONnTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOIL, IO3UMETpP, Kamepa BuibcoHa), HCTIONB3ys 3HAHUS O
cBOicTBaxX (PM3UYECKUX SIBIICHUN U HEOOXOauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
HCHOJIb30BaTh CXEMbI U CXEMaTUYHBIC PUCYHKU U3YYCHHBIX TEXHUIECCKUX YCTPOKCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHIECKUX IPOLIECCOB MPU PEIICHUH yIeOHO-
MPaKTHYECKUX 3aJ1a4, ONITHYECKUE CXEMBI JJIsl TOCTPOSHUS N300paKEHNH B TNIOCKOM
3epKajie u coOuparoIei JInH3e;

MPUBOJIUTH NPUMEPHI (HAXOIUTh MHGOPMAIIHIO O TPUMEPaX) MPaKTHISCKOTO
HCTIOJIb30BaHUs (PU3NUECKUX 3HAHUI B TOBCEHEBHOM KU3HHU 151 00eCTICUCHUS
0e3011aCHOCTH TIpH OOpAIlleHHH ¢ MPUOOPaMHU U TEXHUYECKUMH yCTPOUCTBAMH,
COXpaHEHHS 3/I0POBbs U COOJIFOICHHS] HOPM SKOJIOTHYECKOT0O TIOBECHUS B
OKpY’KalolIeH cpeie;

OCYIIECTBIISITH MIOUCK MH(pOPMaLMH (PU3NIECKOTO conepskaHus B VIHTepHeTe,
CaMOCTOSITEILHO (POPMYJIMPYS IOMCKOBBIH 3aIpOC, HAXOIUTH ITyTH ONpeIeICHUS
JIOCTOBEPHOCTH MOTyYCHHOH HH(GOPMAIIIMH HAa OCHOBE UMCIOIINUXCS 3HAHUH U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

HCTOJIH30BaTh MIPY BBIOIIHECHUN YUSOHBIX 3aJaHUH HAYYHO-TIOMYIIIPHYIO JTUTEPATy Py
(hu3nUecKoro comepkaHus, CIpaBOYHBIC MaTepHalbl, pecypchl cetn MuTepHer,
BJIAICTH NTpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HH(POPMAITIU U3
OIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC TNCHMEHHBIC M YCTHBIE COOOIICHUSI Ha OCHOBE HH(OPMALINHI
13 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOT0 COJIepIKaHus, ITyOJIMYHO IIPEICTABISITh
pe3yNbTaThl MIPOSKTHOM MJIN UCCIIEIOBATEIBCKOM AeATeIIbHOCTH, IIPU STOM T'PaMOTHO
WCIIOJIB30BaTh U3y4YCHHBIH MOHITHITHBIN anmnapar u3y4aeMoro pasziena GU3NKd 1
COIIPOBOYK/JIaTh BBICTYIUICHUE IIpe3eHTaNNel ¢ y4€TOM 0COOEHHOCTEH ay AUTOpHUH
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acoB JlesiTeJIbHOCTh YYHUTEJIsI €
JJIeKTPOHHbIE qeTOM padoyeil mporpaMMsbl
Ne HaumeHnoBanue pa3jienoB Kountpo p y p porp
IMpakTn (uudpossbie) BOCIIUTAHMS
n/n M TeM MPOrpamMmMbI Bcero JIbHBIE
JecKue odpa3oBaTejibHbIE
padoThI
padoThI pecypcehl
Paznen 1. ®u3uka 1 e€ posib B NO3HAHNM OKPYKAKOLIEro MUpa
1.1 dusuka - HayKa O IPUPOJE 2 Bubnuorexka [IOK MHutMupoBath yyammxes K
12 @I/I:;I/IquKI/Ie BETMUMHBI 2 1 httDS://m.edSOO.ru/7f4 1 6 1 94 O6cy)K,HeHI/IIO, BBICKA3bIBAHUIO CBOCT'O
https://resh.edu.ru MHeHus. Bocniuranue
13 EcTecTBeHHOHAYUYHBIN 5 1 ) cf ) K ) ) CaMOCTOATENBHOCTH. Bocniutanue
. videouroki.net

MCTO IIO3HaAHUs

Hroro no pasgeny

class-fizik.ru
https://urok.apkpro.ru/

IIO3UTHUBHOI'O OTHOLLICHHUS K TPYAY.

Paznen 2. [lepBonayajibHbIE CBE/

CHHUHA 0 CTPOCHUH BELIIECTBA

2.1 CtpoeHnne BemecTBa 1
JlBu>xeHue u
2.2 B3aMMOJIEHICTBUE YACTHUIL] 2 1
BEIIIECTBA
23 ArperaTHbl€ COCTOSIHUSI 5
BEIIIEeCTBA
Hroro o pasaexy 5 1

Bu6anorexa IJOK
https://m.edsoo.ru/7f416194
https://resh.edu.ru

videouroki.net
class-fizik.ru
https://urok.apkpro.ru/

Bocnuranue TBOpUYECKOM €SI TEIBHOCTH.
Bocnuranue KOMIIETEHTHOCTH,
MOHSTINBOCTH U HAXOAUYUBOCTH.

Pazngen 3. /IBm:keHne U B3auModelicTBHE TeJl

3.1

MexaHudeckoe JABHWXKCHHUC

3

32

HNuepuwus, macca,
IJIOTHOCTh

4 1

Bbu6aunoreka IIOK
https://m.edsoo.ru/7f416194
https://resh.edu.ru

Bocnuranue TBOp‘IeCKOfI JACATCIIBHOCTHU
y4Jamuxcs - YKpEeIJICHUE CBA3U 06yquH;1 C
JKHU3HBIO U HpaKTI/IKOi/'I.

(DOpMI/IpOBaHI/Ie TIO3BUTHBHOT'O OTHOIIICHUA K

CtpaHuua 25 13 31
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3.3 Cuia. Buasr cvn

14

videouroki.net

HTroro mo paszgeny

21

1 o1
CIAdSS-1ITZIK. TU

TpYLy, )KeJIaHHe JOOPOCOBECTHO

TpyauTbesa. Bocniuranue qyBcTBa

OTBETCTBEHHOCTH 3a BBITIOJTHEHHOE

3a/1aHue.

Opranusanus paboTHI B rpynmnax.
KomnnexTuBHas 1eATEIbHOCTH IOMOTAeT
yCablIaTh APYT APYyra, CONEepeKuBaTh,

IIOMOrath ApyT APYTY

Pasznen 4. /laBjienue TBEPABIX TeJl, SKUIKOCTENH U ra3oB

JaBnenue. Hepe aua 3HaKOMCTBO ¢ OuorpausiMu y4eHbIX.
. IToxa3aTe CBSI3b HAYKH C )KU3HBIO, KPACOTy
4.1 AaBJICHUA TBEPAbIMU 3 1 JIAKOHHYHOCTH (opmys. PopmupoBaHue
. TeJAMH, KHUIKOCTAMH 1 Bubnuoreka ]_IOK goTnBauMOHHo—ueHHOCT%OFO [IOBEJACHUS.
OCIIMTAHUC KOMMyHl/IKa CJIbHOCTH,
rasamu https://m.eds00.1u/7f416194 | axrusnocrs, ymenns conepexusats.
4.2 JlaBreHye *KUIAKOCTH 5 https://resh.edu.ru
videouroki.net
4.3 ATMocdepHoe aBieHue )
class-fizik.ru
JleticTBue XuaKoCTH U https://urok.apkpro.ru/
4.4 rasa Ha Orpy>k€HHOE B 7 3
HUX TEJIO
HToro no pazneny 21 3
Paznen 5. PaGora u MmomHoOCTh. DHeprus
5.1 Pabora 1 MOIIIHOCTE 3 1 Bbutnuoreka [JOK DOopMHPOBAHHE MOHUMAHHS LICHHOCTEH
. Hayku U oOpa3oBaHus. DopMupoBaHue
) [IpocThle MEXaHH3MbI 5 1 https://m.edsoo.ru/7f416194 COSHANIIA CBA3H ¢ OBICCTROM, K
https://resh.edu.ru
53 Mexanuyeckas SHeprus 4 1 ' P : HEOOXOAUMOCTH COrJIaCOBBIBATHL CBOE
videouroki.net MOBEJICHUE C MHTEpPecaMu OOLIeCTBa; K
ClaSS ﬁZlk ru OCO3HAHUIO npaxmqecxoﬂ 3HAYUMOCTH
: TOI'0 WJIN UHOI'O OTKPBITUS.
Hroro no pasneny 12 3 https://urok.apkpro.ru/
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 12
YACOB I10 ITPOTPAMME
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8 KVIACC

HauMeHOoBauue Kosm4yecTBO 4acoB 3J’IeKTp0HHLIe ,Z[eflTe.leHOCTb yuureas
Ne n/m pa3ieyioB U TeM Kourpoansn | IIpakTuuec (nudposnie) ¢ yueToM padouei
Bcero
nporpaMmMabl ble padoThl KHe oOpa3oBaTe/ibHbIC nporpaMmabI
paﬁOT]:-l pecypchl BOCIIMTAHUSA
Pa3nen 1. TenyioBbIe IBJIEHUA
CTpOCHI/IC M CBOMCTBA Bocnuranue skosoruyeckoit
1.1 7 KYJIBTYPBbI, KyJbTYpPbI 310POBOTO U
BCIICCTBA 6e301acHOro 06pa3a KU3HH.
1 2 T 21 1 5 BOCl'll/lTaHl/le OTBETCTBECHHOT'O
. CIIJIOBBIC IIPOLECChI Bbu6nuoreka LJOK OTHOMICHUS K HpIxIpOJIG.BOSl‘II/ITﬁi—IHe
NPOJYMaHHOCTH CBOUX JIEHCTBHUI U
https://m.edso0.ru/714181ce | nopenenus. socruranue TpyoBHIX
httpS -//resh.edu.ru HaBbIKOB.Bocrnuranue
. . KOMIIETEHTHOCTH, [TOHSATIMBOCTH,
videouroki.net HAXOAYUBOCTH (POOIEMHBIN
class-fizik.ru METO/1 O0yUEHHUsI, TIPH U3yUEHUU
Wroro no pazneny 28 1 5 HOBOTO MaTepHaNa).
https://urok.apkpro.ru/ DOPMHPOBAHHE MTO3UTHBHOTO
OTHOLIEHUS K TPYLy, JKEIAHHUE
JI0OPOCOBECTHO TPYIUTHCA,
(opMupoOBaHuE U pa3BUTHE
TPYAOBBIX HABBIKOB
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
SHCKTqueCKI/Ie SapH,I[BI. 3HAKOMCTBO C 6HOFpa(1)l/l$lMH
Y4YEeHbIX, ueil BKIa/ B HAyKY,
2.1 3apspKeHHBIE Tela U UX 7 1 HPABCTBEHHBIH OGITHK,
B3aUMOJICHCTBHE Bu6iunorexa HOK (unocodckue B3rIIALBL,
MHPOBO33pEHHE U COLMAIbHAs
25 IToCTOSHHBIM 20 ) . https://m.edsoo.ru/7f4181ce | nosuums Mormu Gbi cy>KuUTE ApKIM
. . . MOJIOKHUTETBHBIM IPUMEPOM.
SJICKTPUICCKUU TOK https.//resh.edu.ru Hayuuts BecTH cebst B
23 MATHHTHBIC SBICHMUS 6 1 15 videouroki.net 9KCTPEMANIBHBIX CUTYalUAX, YMETh
. . 1 fizik COXpPaHATh XJIaJHOKPOBUE,
DJIeKTPOMArHUTHASE class-nzik.ru camo00J1aIaHKe, HE BIAJIATh B
2.4 4 https://urok.apkpro.ru/ MaHUKY, NPaBUIILHO JeHCTBOBAThH
HUHIYKOU npu pa3nuuHeix Yl1, oka3eBaTh
[IOMOILb [TOCTPAIABILIIM.
Hroro no pazneny 37 2 9,5
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PesepBHoe Bpems

OBHIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

14.5
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9 KJIACC

Koau4decTBO 4acoB BHCKTPOHHLIC I[eﬂTe.leHOCTb yuuTed ¢
HaumenoBanmue 6 "
KounTtpo IpakTuy (undposbie) ydeToMm padoueit
Ne ii/n pa3ieyioB U TeM
Bcero JbHBbIE ecKue 06pa3OBaTeJ1],]-",]e nporpamMmMmbl BOCIIUTAHUSA
NPOrpaMmbl
padoThI padoThI pecypcehl
Pa3pgen 1. MexaHuuyeckue siBJeHUA
MexaHU4eCcKOe NIBUKEHUE Bocmnuranue skomorudyeckon
1.1 10 1 KYJBTYPBbI, KyJIbTYpPbI 3l0POBOTO U
Y CIIOCOOBI €TO ONTMCAHMUS 6e30macHOro 06pasa KU3HM.
- BocnuTanue 0TBETCTBEHHOTO
1.2 Bsanmoneiictaue Ten 20 1 2 OTHOIICHU K rpupoae.Bocnuranne
1.3 3aKOHBI COXpaHEHUsI 10 1 Bubnuoreka HOK MPOJAYMaHHOCTH CBOMX JICUCTBUN U
https://m.edsoo.ru/7f41ada | MOBCACHIA. BOCIMTAHKE TPYAOBLIX
HaBbIKOB.Bocnuranue
é KOMIICTCHTHOCTH, ITOHATIMBOCTH,

. HAXO4MUBOCTH (IIPOGJIEMHBIN METOL
https.//resh.edu.ru 00y4eHUs1, IPU U3YUCHUH HOBOTO
videouroki.net MaTeprana. HHIHUPOBAaTh ydaluxcst

1 fizik K 00CY>XIICHHIO, BEICKa3bIBAHUIO
Hroro o pasacity 40 1 3 class-Tizik.ru cBOero MHeHUs1. Bociuranue
https://urok.apkpro.ru/ CaMOCTOSITENIbHOCTH. Bocniuranue
[TO3UTUBHOTO OTHOILICHUS K TPYIy.
Bocnuranne TBopueckoit
JICSITEIIBHOCTH y4alHXCsi- YKPEIIIICHHE
CBsI3U O0YYCHHS C KH3HBIO, C
MPAKTUKOM
Pa3znen 2. MexaHn4yeckue K0Je0aHUA M BOJTHBI
21 MexaguuecKkue 7 1 d)opMHpoxvaaHHe nomdglamm
. Bubmuorexa LIOK LIEHHOCTEH HAyKH M 00pa30BaHMUs.
KoJIe0aHus ! DOpPMUPOBaHHUE CO3HAHUS CBS3U C
M https://m.edsoo.ru/7f41a4a | o6mectrom, k HEOGXOTUMOCTH
22 CXaHHICCKHUC BOJIHEL. 8 1 1 6 COTrJIaCOBBIBATH CBOE IIOBEACHHE C
’ 3ByK = HMHTEpecaMt OOIIEeCTBa; K OCO3HAHUIO
https://resh.edu.ru HPAaKTHYECKOI 3HAYUMOCTH TOTO HIIH
Htoro no pasaeiny videouroki.net HWHOTO OTKPBITHUS
15 1 2 class-fizik.ru

https://urok.apkpro.ru/
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Pazngen 3. aﬂeKTPOMaFHHTHOC moJie 1 3JICKTPOMArHuTHbLIC

BOJIHBI

DIeKTPOMarHuTHOE TOJIe

CDOpMI/IpOBaHI/Ie TIO3UTUBHOT'O

OTHOIICHUS K TPYY, )KEIIAaHUEC
3.1 U 2JIEKTPOMArHUTHBIE 6 2 Bu6muorexa LHOK JOBPOCOBECTHO TPYJIHTHCH,
BOJIHBI https://m.edsoo.ru/7f41ad4a (opMupoBaHUe U pa3BUTHE TPYIOBBIX
6 HAaBBIKOB (3a00THTHCS O
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OBILIEE KOJIMYECTBO YACOB

T10 ITPOI'PAMME 102 4 te

OTNPABUTEND
MBOVY "CpegHsna 06weobpasoBaTensHas NoANUCAHO
TaTtapcko-Pycckas LWkona Ne 34"

MockoBckoro PalioHa KazaHu

BNALENEL CEPTUDUKATA
HacbibynavHa /lnnna AHBapoBHa

31

A0MXKHOCTb

OuvpekxTop LUKonbl Ne 34

CEPTUOUKAT nOANWCAH
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