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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke Ha ypoBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHWMN K pe3yabTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboyeil mporpammbl BocnuTaHus W KoHuenmwmu mpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Conmepxxanne  mporpaMmbl 1o (usmke  HampaBieHO — Ha  (opMHpOBaHHE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOIIMXCS W OPraHU3aluI0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu  TpeboBanuit PI'OC OOO Kk mnIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yibraTaM  OOy4deHHs, a  TaKkKe  MEXKIPEIMETHBIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpesieleHne ydeOHOro mMarepuasia 1mo rojaam
obyuenus (1Mo Kjiaccam), TpemjaracT MNPUMEPHYIO TMOCIEAOBATEIBHOCTh HW3YUYCHUSI TEM,
OCHOBAaHHYI) Ha JIOTUKE Pa3BUTHA TIPEJAMETHOTO COJIEpXKaHUsA M YU€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Mporpamma mo ¢usuke pa3paboTaHa C LENBI0 OKa3aHUS METOJMYECKOW MOMOIIN
YUUTENIO B CO3AaHUU paboydell mporpaMMBbl 10 y4eOHOMY MpeIMETY.

Ouznka SBISIETCS  CHUCTEMOOOpPA3yIOUIUM Uil  €CTECTBEHHO-HAayYHBIX  Y4eOHBIX
MIPEMETOB, TIOCKOJIbKY (PU3MUECKIE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBJICHUH, H3y9aeMbIX
XUMHEH, Ouosorued, actpoHoMHed u ¢usndeckol reorpadueil, BHOCUT BKJIaa B
€CTeCTBEHHO-HAYYHYIO KapTHHY MHUpa, MPEIOCTaBIsIeT HanOoJiee sICHbIE 00pa3ilbl MPUMEHEHHS
HAyYHOTO METO/Ia TIO3HAHUS, TO €CTh CII0C00a MOTydeH sl TOCTOBEPHBIX 3HAHUH O MHpE.

Onna u3 raaBHBIX 3a7a4 (Qu3nyeckoro oOpa3oBaHUs B CTPYKTYype oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usmkn Ha 0a30BOM YpOBHE MpEANoOjaraeT OBJIAJCHUE CIEAYIOUUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

L HAay4HO O0OBACHATH SIBJICHUS,
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAY4YHOTI'O MCCIICAOBAHUSA,
L4 HHTCPIIPCTUPOBATE AAHHBIC KW HCIIOJb30BATb HAYYHBLIC J0KaA3aTCJIbCTBA JJIA

MTOJIYy4YE€HUS BBIBOJIOB.
Henu u3ydenus (U3MKKM Ha YpOBHE OCHOBHOTO OOILEro oOpa3oBaHUs ONpeAeNeHbl B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa3oBaTEIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHOU pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 mekadbpst 2019 r. Ne [TK-48H).
Heaun n3yyeHus Gpu3nKu:

J npuoOpeTeHre MHTepeca U CTPEeMIICHHMs OOy4arolMXCsl K HayYHOMY H3YyYCHMIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE IMPEJCTABICHUA O HAyYHOM METOJE IMO3HaHUS M (OPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

J (¢opMupOBaHME HAyYHOTO MHUPOBO33PEHHsI KakK pe3yiabTaTa H3y4eHHs OCHOB
CTPOEHHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

o (dopMupoBaHME TPEJICTaBIEHUM O poiau (U3MKKA UL Pa3BUTUS  JPYrUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUI;

J pa3BUTHE IPEJICTaBICHUH O BO3MOXHBIX cepax Oynyuiell nmpodeccuoHaIbHOI

ACATCIIBHOCTH, CBSI3aHHOM C (bHSHKOﬁ, INOATOTOBKA K z[anLHeﬁmeMy 06y‘ICHI/IIO B OTOM
HaIlpaBJICHUH.



JlocTiokeHre 3TUX IeNel mporpaMMbel 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

. MpuoOpeTeHne 3HAHWKW O JUCKPETHOM CTPOCHUM BEIIECTBA, O MEXaHMYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpHOOpETEHNE YMEHUH OIMUCHIBATh W OOBSICHITH (DU3HUSCKUE SBJIICHUS C
KCIMOJIb30BAHUEM IOJTYYEHHbBIX 3HAHU;

. OCBOCHHME METOJIOB PEIICHUS MPOCTEUIINX PACYETHBIX 3a7a4 C MCIOJIb30BAaHUEM
(bu3HYECKUX MOJIeNIeH, TBOPUCCKHIX U MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUW HAONIOAATh MPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,

nabopaTopHble  Pa0OTBI W OKCIEPUMEHTAIBHBIE  MCCIECOBAHUS C  HMCIIOJB30BAaHHUEM
M3MEPUTENbHBIX TPUOOPOB;

. OCBOEHHE MPHEMOB pabOTHI ¢ MHPOPMAIIUEH PU3NIECKOTO COACPIKAaHUS, BKITFOUAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (PU3UKU, aHAJIU3 U KPUTUYECKOE OLIEHWBAaHUE
nHpopmanuy;

. 3HAKOMCTBO CO cdepaMu TPOPECCHOHAIBHON NEATebHOCTH, CBS3aHHBIMH C
(1)1/131/11(0171, U COBPEMCHHBLIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMHW Ha OJOCTHIKCHHAX (1)I/ISI/ILIGCKOI\/’I
HaYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHB) HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 gacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

COIEP KXAHUE OBYUYEHUA

7 KUIIACC

Pa3znen 1. ®usuka v €€ poJsib B NO3HAHUM OKPY:KA0UIEro MUPA.

®dusuka — HayKa o mpupoae. ABnenus npupoibl. Gu3ndecKkue sIBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenMUuuHBL. M3MepeHne ¢Gu3MYecKHX BenMYMH. Duznueckue MmpuOOpHI.
[TorpemHocTh 3MepeHuil. MexayHapoHas CUCTEMA €IUHUII.

Kak ¢wusuka u apyrue ecTecTBeHHbIE HAyKH U3ydaroT Nnpupody. EcTecTBeHHO-Hay4HBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABMKEHHUE THIIOTES,
SKCIEPUMEHT [0 TMPOBEpPKE THUMNoTe3, OObsIcHeHHWe Habmogaemoro spieHus. Onucanue
(bu3nYeCKuX ABJICHUHN C TIOMOIIIbIO MOJEIEH.

emoncmpayuu.
1. MexaHu4ecKkre, TEIIOBBIC, AMEKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. Ouznyeckue TpUOOPHI M MpoIleaypa MNPsIMBIX H3MEPEHHH aHaJOroBBIM U

U(PPOBBIM TPHOOPOM.
Jlabopamopnuie pabomul u onvimel.

1. OmnpezneneHue MEeHbl JSICHHS KTl K3MEPUTEILHOTO TIprbopa.

2. H3mepenne paccTosiHUi.

3. N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeJa.

4. Onpeznenenue pa3MepoB MaJIbIX TEJ.

5. N3mepenune temmeparypsl IPpU NOMOIIM KUAKOCTHOIO TEPMOMETpPA M JaTUUKA
TEMIIEPATypBHI.

6. [IpoBenenue uccnenoBanus Mo MPOBEPKE TMIIOTE3bI: JAIBHOCTH IOJIETA IIApUKA,

MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIe, YeM OOJIbIlIe BHICOTA MyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMHU BellecTBA.

CrpoeHue BemiecTBa: aTroMbl W MOJIEKYJbl, MX pa3Mepbl. ONbITHL, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHUE BEIIECTBA.



JIBmxenune yactul] BemiecTBa. CBsI3b CKOPOCTH JBHMKEHMSI YACTHUI[ C TeMIIepaTypoil.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTaJIKMUBAHUE.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, JKUJAKOCTEH H  TBEPABIX
(kpuctayinueckux) Tena. B3auMOCBsI3b MeXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUI
BO/JIBL.

Jemoncmpayuu.

1. Habntonenue OpoyHOBCKOTO JABHKEHUSI.

2. Hab6monenue muddysum.

3. HaOmoienue siBieHUN, OOBSICHSIOIIUXCS TMPUTSDKCHUEM W  OTTAJKHBAHHCM

YacTHUIl BEIIECTBA.
Jlabopamopusvie padbomot u onvimel.

1. OreHka 1uaMeTpa aToMa METOJI0M PSIOB (C UCTob30BaHueM (poTorpaduii).
2. OnpIThI 10 HAOTIOAEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUSL.

Paznen 3. /IBuikenune u B3anumMojeiicTBue TeJl.

Mexanudeckoe aBukeHue. PaBHOMepHOe W HepaBHOMepHOe ABuxkeHHe. CKOpOCTb.
Cpennsisi CKOPOCTh IPH HEPABHOMEPHOM JIBH)KEHHUH. Pacdér myTn 1 BpeMeHU JIBUKCHHUS.

SBnenne uHepuuu. 3aKOH MHEpUUH. B3amMonelcTBHE Tell KaKk MPUYMHA W3MEHEHHS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa HMHepTHOCTH Tena. [lnoTHocTe BemiectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kxak XapaKTepuCTHKa B3aumojedcTBus Ten. Cuna ymnpyroctd W 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO JMUHAMOMETpA. fIBiIeHHE TArOTeHUs M cuia TsokecTu. Cuita
TSDKECTH Ha Jpyrux Iwianetax. Bec Tena. HeBecomocTh. CroxkeHue CUJI, HAlpPaBJICHHBIX IO
oaHO# mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHHue CKOIBKEHUSI U TPEHUE MOKOSL.
Tpenue B mpupoJie U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHu4eckoro IBHKEHUS Tela.

N3mepenue ckopocTu NpsAMOJIMHENHOTO IBUKECHHUS.
Habntonenue siBjeHMs] HHEPIUH.

Habmtonenue n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU TeTI.
CpaBHEHHME MacC 10 B3aUMOJECICTBUIO TEJL

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
]Iaﬁopamopubte pabomot u onvimul.

ogakrwnE

1. Omnpenenenrue CKOPOCTH PAaBHOMEPHOTO ABIKEHUS (IIapUKa B )KUJIKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. OmnpeneneHue cpeAHe CKOPOCTH CKOJIBKEHUS Opycka WM [Iapuka Io
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenre MIOTHOCTU TBEPAOTO TeNa.

4. OnBbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHus (JedopMalnun) npyKHUHbI
OT MPUJIOKEHHON CUJIBL.

5. OnbITEL, JEMOHCTPUPYIOIINE 3aBHCUMOCTb CHJIBI TPEHHSI CKOJBXKEHHS OT Beca

TeJla ¥ XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienne TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

HaBnenne. CmnocoObl yMEHBIIEHHS U yBeIWMYeHHUs JaBleHus. JlaBreHue Trasa.
3aBUCUMOCTD JIaBJICHH Ta3a OT 00bEMa, TeMiieparypsl. [lepenaua naBiaeHus: TBEPABIMU TEIaMHU,
JKHJIKOCTSIMH M razamMu. 3akoH Ilackans. IIHeBMaTuueckue MaIlWHBL. 3aBUCHMOCTEL JaBJICHMS
KUAKOCTH OT ThayOmHbl. ['mapocratuueckuit  mapagokc. CooOmiaromuecss  COCYIbl.
['mapaBnuueckre MEXaHU3MBI.



Atmocdepa 3emumm u atmochepHoe naBieHue. [[pUYHMHBI CyINIECTBOBAHHS BO3IYIIHOU
obosoukn 3emimn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOCc(epHOTO JaBJICHHUS OT BBICOTHI HAJ ypoBHeM Mops. [lpubopbl it wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHEe JKMOKOCTM M Ta3a Ha INOrpyKEHHOE B HUX Telo. BrlTankuaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3myxoraBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIIEpPaTyphI.

[lepenaya naBieHUs )KUIKOCTBIO U Fa30M.

Coobmmaromuecs: CoCcyabl.

I'mppasinueckuii npecc.

[IposiBnenue neiicTBUst aTMOC(hEpHOTO JaBICHUSI.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00BbEMA TMOTPY)KEHHOW YacTH Teja U
MJIOTHOCTHU KUKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue miuaBaHus TeJ: IJIaBaHUE WM TNOTPYXKEHHE Tl B 3aBUCHUMOCTH OT
COOTHOIIEHUS MJIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopnwie pabomel u onvimel.

oakwnE

1. HccnenoBanme 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B
JKHIKOCTh YaCTH TeJa.

2. OnpeneneHne BBHITATKUBAIONIEH CHIIbI, JEUCTBYIOIIEH Ha TENO, MOTPY:KEHHOE B
KUIKOCTE.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CWIBI, JECUCTBYIOIIEW Ha TENO B
JKHJIKOCTH, OT MaccChl Tejia.

4, OnbITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIbI, IEHCTBYIONIECH

Ha TEJIO B HUAKOCTH, OT 00bEMa MOTPY:KEHHON B >KUAKOCTh YacCTH Tejla M OT IUIOTHOCTH
KUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKU U ONpeJesieHue eé
TPy30MOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIIHOCTB. JHEPIrUs.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. llpaBuio paBHOBecus
prruara. [IpumeHeHnue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kunernueckas M mnoTeHuuanbHas sHeprus. llpeBparienue
OJIHOTO BUJa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. [IpuMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimel.

1. Omnpenenenue pabOThl CUIBI TPEHHUS MPH PABHOMEPHOM JIBIJKCHUHU Tella IO
TOPU30HTAJIBHOM TOBEPXHOCTH.

2. HccnenoBanue yciioBUi paBHOBECHS pblvara.

3. N3mepenune KII/l HaKIOHHON MJIIOCKOCTH.

4. N3yuyenue 3aK0Ha COXPAHEHUS MEXAHUYECKOM SHEPTUU.

8 KVIACC

Pa3pgen 6. TentoBhIe iBJIeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHHUS BEIIECTBa.
Macca u pasmepbl aTOMOB U MOJIeKyd. OMNbITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.



Mogenu TBEPIOTO, KUAKOTO M ra3000pa3HOro COCTOSHUH BemiecTBa. Kpucrammnaeckue
u amopousie Tena. OOBsICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEl HAa OCHOBE
MIOJIOKEHUH MOJIEKYJISIPHO--KUHETHYECKOM Teopuu. (CMauMBaHUE U KallWUIAPHBIE SIBJICHUS.
TemoBoe paciiupeHue u cxatue.

Temneparypa. CBsi3b TeMmiiepaTypbl €O CKOPOCTbIO TEIUJIOBOIO JIBUXKEHHMSI YacTHLI.
Buytpennsis sHeprus. CnocoObl W3MEHEHMs BHYTPEHHEM »SHEpruu: Tervionepenaya u
coBeplieHre padboThl. Bupl Temionepenaun: TEIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHHE.

KonunuectBo Temnotel. YienbHas TEIIOEMKOCTh BelllecTBA. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbhl KUIIEHUS OT
aTMOC(hepHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnunsr padotsl TemoBbix asurarene KIIJ TemoBoro nsurarens. TemoBbie
JIBUTATEJIHN U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHEHUs U MPEBpAIlleHUs] JHEPTHH B TEIUIOBBIX MTpOlIeccax.

Jemoncmpayuu.

1. Ha6mronenne 6poyHOBCKOTO JTBUKEHUS.

2. Ha6mronenue quddysun.

3. Habimoienne SBICHUH CMadMBaHUS M KAITJUTSIPHBIX STBJICHHH.

4, Ha6nronenue TeniaoBoro pacuimpeHus Te.

5. N3MmeHeHMe naBlieHWs Ta3a TpPH HM3MEHEHHMH O00bEMa W HArpeBaHUU WIIH
OXJTAKJCHUH.

6. [IpaBuna n3mMepeHus: TeMnepaTypsbl.

7. Buasl Teronepenaun.

8. OxnaxieHue pyu COBEPIIEHUH PabOTHI.

9. HarpeBanue mipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

11. HaOmronenne kumexus.

12. HabmroneHue mocTOSHCTBA TEMIIEPATYPHI PU TUIABIICHUU.

13. Monenu TeIUIOBBIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.

2. OnbITHI MO BhIpAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WM caxapa.

3. OnbITH IO HAOMIOAECHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TeN.

4. Omnpenenenue AaBlieHUs BO3yXa B OalsIoHE IITPHILIA.

5. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBICHHs BO3JIyXa OT €ro o0béma u
HarpeBaHus WIH OXJIaKICHHUS.

6. [IpoBepka rumores3bl JIMHEWHON 3aBUCUMOCTU JJIUHBI CTOJOWMKA KUAKOCTU B
TEPMOMETPUYECKON TPyOKe OT TeMIepaTyphl.

7. HabGmionenne  u3MeHeHUsT BHYTPEHHEW OHEpPruu Telna B pe3yibTare
Terionepeayn U paboThl BHEUTHUX CHIL

8. UccnenoBanue siBneHUs TeruiooOMeHa MPH CMENIMBAHUU XOJIOJHOW U ropsueit
BO/IBL.

9. Omnpenenenre KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MpHU TEIUIOOOMEHE ¢
HArpeThIM METAJNTMYECKUM IHIHHAPOM.

10.  Ompenenenue yneabHOUN TEIIIOEMKOCTH BEIIECTBA.

11.  HccnemoBaHue mpoiiecca UCHapeHusl.
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12.  Ompenenenue OTHOCUTEIHHOM BIAKHOCTH BO3/yXa.

13.  Ompenenenue yneiabHON TEIIOTHI IUIABICHUS JIbA.

Paznes 7. DiekTpruyeckne 1 MATHUTHBIE SIBJICHHUS.

Onexrpuszanus Tena. [[Ba pona snekTpuyeckux 3apsaoB. B3aumoneicTBue 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3aps7I0B U PACCTOSIHUS MEKY TEJIaMH).

Onexrpuueckoe noyie. Hanpsok€HHOCT anekTpuueckoro nodst. [lpuHiun cynepno3sunuu
AIIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu asnextpuueckux 3apsaoB. DJeMEHTapHbIN 3jekTpuuyeckuil 3apsan. CrpoeHue
atoma. [TpoBOAHMKY U JUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/a.

DOneKTpUYecKui TOK. YCIIOBUS CYHIECTBOBAHHUS JJIEKTPUYECKOro Toka. McTouHMKM
MIOCTOSIHHOTO TOKa. JleWcTBUSA 3JIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTpUUYECKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna TOKa. OleKTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MIPOBOJIHUKA. YJIeIbHOE COINpPOTHBIEHHE BemlecTBa. 3akoH Oma Ui ydacTka LeMu.
[TocnenoBarenpHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaGota m MomHOCTH 37eKTpUyYecKoro Toka. 3akoH Jlxoyns—JleHna. DnexTpudeckue
LENU ¥ MOTPEeOUTENHN AIEKTPpUUECKOi sHEprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosiHHbIe MarHuTHl. B3anMoJelcTBHME MOCTOSSHHBIX MAarHMTOB. MarHuUTHOE TOJIE.
MaruauTHO€E noJie 3eMJIM U €r0 3HaYeHue JUIsl KU3HU Ha 3emie. OnbeIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[pyuMeHeHune neKTpOMarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTeNb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

OnbiTel  @apaness. SBaeHue daeKTpoMarHuTHOW uWHAykuuu. IlpaBuino  Jlenna.
OnekrporeHeparop. CrocoObl TOJYYEHHs] DJICKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIUU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1. DneKTpu3aIus Tel.

2. JIBa poja 3MEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TETl.
3. YCTpolCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

4. DneKTpocTaTU4ecKast HIYKIIHSL.

5. 3aKOH COXpaHEHHUS IIEKTPUUECKUX 3apSAIO0B.

6. [IpoBOTHUKY U TUAIIEKTPUKH.

7. MopennpoBaHue CHUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

8. HcTouHrKY TOCTOSIHHOTO TOKA.

9. JleicTBHS SIEKTPUUECKOTO TOKA.

10. DIIEKTPUYECKUHA TOK B JKHIKOCTH.

11.  T'a30BwIii pa3ps.

12.  W3mepeHnue cuiibl TOKa aMIEPMETPOM.

13.  H3mepeHnue 3MeKTPUUECKOT0 HANIPSKEHUS BOJIBTMETPOM.

14.  Peoctat u Mara3suH CONPOTUBIICHU.

15.  BsaumopelicTBHE MOCTOSTHHBIX MarHUTOB.

16.  MoaenupoBaHue HEBO3MOXXHOCTHU Pa3/ieJIeHHs TOTIOCOB MarHUTA.
17.  MopenupoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18.  OmeIT Opcrena.

19.  MaruuTtHoe noJje ToKa. DIeKTPOMarHur.

20.  JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21.  DnexkTpoABUTaTeib MOCTOSHHOTO TOKA.

22.  HccnemnoBaHue SIBICHUS dJIEKTPOMATrHUTHON MHIYKITUH.

23.  OnsiTel Qapajes.



24.  3aBUCMMOCTh  HANpaBICHHS HMHAYKIMOHHOTO TOKAa OT  YCIOBHH  €ro
BO3HUKHOBEHHS.

25.  DrexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusvie padbomot u onvimel.

1. OnbITBl 1O HAONIOJACHUIO  AJEKTPH3AllMM  TeN  MHAYKIUMEH ©  1pH
COIIPHUKOCHOBEHUH.

2. HccnenoBanue neiicTBUs IEKTPUIECKOTO MO HA IPOBOAHUKH U TUDJIEKTPUKH.

3. COopka u poBepKa padoThI AIEKTPUIESCKON IS ITOCTOSIHHOTO TOKA.

4. W3mepenune u peryinmupoBaHue CHIIBI TOKA.

o. W3mepenune u peryupoBaHue HANPsHKEHUSL.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa, MWIYIIETO YEpPe3 pE3UCTop, OT
COTIPOTHUBIICHUS PE3UCTOPA M HATIPSDKEHHSI HA PE3UCTOPE.

7. OnbITE, JEMOHCTPUPYIONIUE 3aBHCUMOCTh OJIEKTPHYECKOTO COMPOTHBIICHHS
MIPOBOJIHUKA OT €r0 JUTMHBI, IJIOMIA N TOTIEPEYHOTO CEYEHUS K MaTepHaa.

8. [IpoBepka npaBuiIa CIOKEHHS HANIPSDKEHUH TIPU MTOCIIEIOBATEILHOM COCTMHEHUN
JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuna Jyis CUJIbI TOKA [P MAPAIIIEIBHOM COEIUHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI MIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11.  OmpeneneHue MOIMIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHume 3aBUCHMOCTH CHIIBI TOKa, WJYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUs Ha HEW.

13.  Ompenenenue KII/] mHarpeBarens.

14.  HccnenoBaHWe MarHUTHOTO B3aMMOICHCTBHS TOCTOSTHHBIX MarHUTOB.

15.  M3ydyeHue MarHUTHOTO IMOJIS MOCTOSIHHBIX MAarHUTOB NpPU HUX OObEIUHEHUH U
pa3aesieHun.

16.  HccnenoBanue AeHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIbI B3aUMOJIECHUCTBUS KaTYIIKU C
TOKOM M MarHUTa OT CUJIbI TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.

18.  U3ydeHue neicTBHS MarHMTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

19.  KoHcrpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. N3amepenne KIIJ anexkTpoaBUraTeIbHOM yCTaHOBKH.

21.  OnbITel 1O  HUCCIEAOBAHUIO  SIBICHUS  JJCKTPOMArHUTHOM  MHIIYKIIMH:

HCCICIOBAHHUC W3MCEHCHHI 3HAUCHUS B HaIlIpaBJICHUA WHAYKIUMOHHOI'O TOKaA.
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Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBmxeHune. MartepuanbHas Touka. Cucrema orc4€éTa. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBI)KEHHUA. PaBHOMEpHOe mpsMoiMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEWHoe jaBwkeHue. CBoOoJHOe maJaeHHue.
OnsiTel ["anunes.

PaBHOMepHOE ABMKEHME MO0 OKPY)KHOCTH. Ilepuon m vactora oOpamenus. JluneiiHas u
yIi10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsoiit 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuii 3akoH Herorona. IIpununun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHuUs: Cuila TPEHHs CKOJIBKEHUS, CHJIa TPEHUS
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEPErPY3KHU.

PaBHoBecue marepuasibHONW TOUKH. AOCONIOTHO TBEpHOE Tenno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOMN 0ChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec tena. M3menenue umiynabca. Mmynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCA.
PeakTuBHOE nBHKEHUE.

Mexanndeckas pabota U MOIIHOCTh. PaGota cui TspkecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnManpHas 3Heprus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIU.
[ToreHumanpHas 3Heprus c:karod npyxxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. Habnromenne MexaHMYeCKOTO JIBIDKEHHS Tella OTHOCHUTENHHO pa3HBIX Tell
OTCYETA.

2. CpaBHeHue mnyTell W TpaeKTOpUM JBMKEHHMS OJHOTO M TOrO K€ Teia
OTHOCHUTEJIHO Pa3HbIX TEJ OTCUETA.

3. N3mepenne CKOPOCTH U YCKOPESHHUS MPSMOJIMHEHHOTO JIBHYKEHUSI.

4. HccnenoBanue Mpu3HaKOB PaBHOYCKOPEHHOTO JIBHKCHHS.

o. Habmtoienne ABM>XEHUS TeNa M0 OKPYKHOCTH.

6. HaOnronmenne MexaHWYeCKHWX SIBJICHHW, IPOUCXOMSANINX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUU OTHOCUTEIHLHO KaOMHETa (DU3HKH.

7. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT Macchl TeJla U JIEHCTBYIOIIEN Ha HETO CUJIBL.

8. Habntonenne paBeHcTBa CUJl MPU B3aUMOIEUCTBUU TEJl.

9. N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHH.

10.  Ilepemaua umIysbca Mpu B3auMOJCHCTBUHN TE.

11.  TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJACHUCTBUH TEll.

12.  CoxpaHeHHe UMIYyJIbCa TIPU HEYIIPYTrOM B3aUMOJCUCTBUH.

13.  CoxpaHeHue UMIyibca P aOCOTIOTHO YIIPYroM B3aUMOICHCTBUM.

14. HaGnronenne peakTHBHOTO JIBHKCHHS.

15.  CoxpaHeHue MeXaHU4ECKOW SHEPrUuu Npu CBOOOJIHOM MaICHUU.

16.  CoxpaHeHue MEXaHHYECKOW SHEPruu MpU ABWKEHUU Tejla MOoJ JeHCTBHEM
MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBanue Tpakra Juisl pa3roHa U JaIbHEHUIIEro paBHOMEPHOTO ABUKECHHUS
1IapyKa UM TeJISKKH.

2. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa WM JABMKEHUS [IapuKa Mo
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Teja MPU PaBHOYCKOPEHHOM JIBHXKEHUU 10 HAKIIOHHOU
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JBH)KCHHUU
0e3 HauaIbHOU CKOPOCTH.

5. [IpoBepka TUMOTE3BI: €CIM MPH PAaBHOYCKOPEHHOM JABM)KEHHWU 0e3 HaudaibHOU

CKOPOCTH IIYTH OTHOCATCA KakK piajg HEYETHBIX 4Yuceil, TO COOTBETCTBYIOIIHC ITPOMCIKYTKH
BpPEMCHHU OAUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUSI CKOJBXKEHHS OT CHIIBI HOPMAaTbHOTO
JTABJICHHUS.

7. Omnpenenenre kodhhUIMEHTa TPEHUS CKOJIBKEHHUSL.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenre pabOThl CHUIBI TPEHHUS TPH PABHOMEPHOM JIBIDKCHHUHU Tela IO

FOpHBOHTaHLHOﬁ MOBCPXHOCTH.



10.  Ompenenenue pabOTHI CHIIBI YIIPYrOCTH MpPH MOABEME Ipy3a C UCHOJIH30BAHHEM
HETOIBM>KHOTO U TIOJBMKHOTO OJIOKOB.

11. N3ydeHue 3aKk0Ha COXpaHEHHUS SHEPTHUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUWIl: MEpPHOM, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NpPY)KMHHBIM MasTHUKM. lIpeBpamienne »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue Konebanus. BeiHyxneHHble Konebanus. Pesonanc. MexaHn4ecKue BOJIHEIL.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10sibHBIE U MONIEpEeYHbIE€ BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa  BbicOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK u yIbTpas3ByK.

Jemoncmpayuu.

1. Ha6nronenue konebanuit Tel moj 1eWCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. Habmtonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

3. Habmtoienue BbIHYX/IEHHBIX KOJIEOaHUM U pe30HaHCca.

4. Pacrnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

o. Habntonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.

6. AKyCTHUECKHI pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTHYecKoro MasiTHUKA.

2. Omnpenenenre 4acToOThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOJa KoJeOaHUN MOJBENIEHHOTO K HUTH Ipy3a
OT JJTMHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH IEpHOJa KOJEOAHMM NPYKUHHOIO MAasTHUKA OT
Macchl Tpy3a.

5. [IpoBepka He3aBUCUMOCTH IEepHOia KoleOaHuil Ipy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITl, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb IEpHOJa KoJeOaHHH NpyXHHHOTO
MasiTHUKA OT Macchl Ipy3a 1 KECTKOCTHU NMPY>KUHBI.

7. N3mepenne yckopeHust CBOOOAHOTO MaJCHuUs.

Pa3znen 10. JjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [1IKkana 31eKTpOMarHUTHBIX BOJIH. MCIIOIB30BaHKE JIEKTPOMArHUTHBIX BOJIH JIJ11 COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBbIE CcBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimel.

1. N3ydeHne cBONCTB 37IEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0 MOOMIBHOTO TesedoHa.

Paznen 11. CBeToBbI€e IBJICHUS.

JlyueBas mopenb cBera. Mcrounuku cBeta. IIpsmosmHeliHOe pacnpocCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceera. [1iockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomnenne cBeta. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHEee OTpaKeHHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydedr B smH3e. Ontuueckas cuctema ¢oToamnmapara, MHKPOCKONA H
Teneckona. ['1a3 kak ontuyeckas cucrema. bam3opykocTs U JaIbHO30PKOCTb.

Paznoxxenne OGemoro cBera B cmekTp. OmnbiTel HbloToHa. CloeHHE CIEKTPaTbHBIX
uBetoB. /ucnepcus ceera.

Hemoncmpayuu.
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[IpssMOnIMHENHOE PAacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Momy4yenne n300pa>keHMi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBOI.

Xon mydeit B cobuparomieit JuHs3e.

XoJ JIydel B pacCenBarolel JIMH3E.

[Momy4yenne n300paXKeHMIA C TIOMOIIBIO JIMH3.

[Mpunnun neiictBus oroanmapara, MUKPOCKOTIA U TETIECKOTIA.

0.  Mopgens rnaza.

= e e Al o o

1.  Paznoxenue 06€IOro CBETA B CHEKTP.

12.  Tlomydenue 6em0ro0 CBETA MPH CIOKESHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopusvie padbomot u onvimel.

1. HccnenoBanue 3aBHCHMOCTH YTiIa OTPaXEHUS CBETOBOTO JIyda OT yIJia TaIeHHs.

2. N3yueHne xapakTepuCTHK H300paKeHUS TIPEAMETa B IIIOCKOM 3epKaJe.

3. HccnenoBanne 3aBUCUMOCTH yrila TPEJOMJICHHS CBETOBOTO Jiyda OT yria
Ma/ICHUS Ha TPAHMIIE «BO3TYX—CTEKIION.

4, [Tony4yenue n300pakeHUI C MOMOIIBI0 COOMPAOIICH JTUH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAFOIIESH JTMH3HI.

6. OnbITHI IO Pa3JI0KEHUIO OEJIOT0 CBETa B CHEKTP.

7. OMNBITH 110 BOCIPHUATHIO [BETA TPEIMETOB P UX HAOIIOACHUH Yepe3 I[BETOBBIC
(GUIBTPBIL.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnbite Pezepdopaa u mmaneraprast moaens aroma. Mogens atoma bopa. Mcnyckanue n
MOrJIoIIeHUe cBeTa aToMoM. KBaHThI. JIMHEeHYaThie CIIEKTPHI.

PanmnoaktuBHOCTh. Anb(a-, Oera- W ramma-uznydeHus. CTpOCHHE aTOMHOTO sjapa.
Hyknonnass Mozens aromHoro snapa. M3otombl. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaaa aTOMHBIX sJiep.

SnepHbie peakiu. 3aKOHbI COXpPaHEHUS 3apsiIOBOTO U MAaCCOBOTO YHCEII. DHEPIus CBS3H
aToMHbIX sijep. CBs3p Macchl W SHepruu. Peakuuu cuHte3a W AeneHust sjaep. Mcrounuku
sHepruu CosiHIA U 3BE3I.

Snepnas sHepreruka. JlelicTBUs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

emoncmpayuu.

1. CrexTpbl U3JIy4eHHUs U TOTJIOLICHHUS.

2. CrexTpbl pa3ianyHbIX ra30B.

3. CnexTp Bogopoa.

4. Habnronenue TpekoB B kamepe Busbcona.

S. Pabora cuérunka MOHU3UPYIOUINX U3Ty4EeHUI.

6. Perucrpanus u3inydeHus IpUpPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomul u onvimel.

1. HaGnroneHue crijionIHbIX U IMHEHYaThIX CIIEKTPOB U3ITy4EHUS.

2. HccnenoBanue TpeKoB: U3MEpEHHE SHEPTUM YACTULBI 0 TOPMO3ZHOMY IYTH (I10
dororpadusm).

3. W3mepeHne paanoakTUBHOTO (OHa.

IToBTOpPHTENBLHO-00001IAKOIIINI MOLYIb.

[ToBTOpUTENBHO--0000MMAIOIMI  MOJY/Ib TpeAHAa3HAYeH I CHUCTeMaTU3aluud U
0000111eHUs] TPEIMETHOTO COJIEPXKAHMSI U OTIBITA JIESITETbHOCTH, IPUOOPETEHHOTO MPU U3yYEHUU
BCEro Kypca (pu3ukH, a Taxke I MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeET.
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IIpy wu3ydeHMM JAQHHOrO MOJIYJS PpEANU3YHTCSI M CUCTEMATU3UPYIOTCS  BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX 00eCHeunmBaeTcss JOCTHDKEHHE MPEIMETHBIX |
MeTanpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpPYeTCs €CTECTBEHHOHAaydHas
IPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIICJOBAHUS SBICHUN IPUPOJBI U TEXHHKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (HU3MUECKUE SBICHHUS, NPUMEHSS IOJyYEeHHBIC 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCIIE KAYECTBEHHBIE M OKCIIEPUMEHTAJIbHBIC.

[IpyHIMNMAIBHO JEATEIBbHOCTHBIM XapakTep JAaHHOTO pas3zella Pealn3yercs 3a CYET
TOT0, YTO OOYUAIOIINECs BBHIOJIHSIOT 33/I1aHUS, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHHA pAcCHO3HABaThb M HAYYHO OOBSACHATH (DU3HUYECKHE
SIBJICHUS B OKPYXKAIOILIEH ITPUPOJIE U NIOBCEAHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIE METO/bI UCCIEIOBAHUS (PU3MUECKHUX SIBICHHUH, B TOM YUCIIE JUIS
MIPOBEPKHU TMIIOTE3 U MOJYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4yHbIE OCHOBbI HamOojee BaXKHBIX JOCTWKEHUH COBPEMEHHBIX
TEXHOJIOTMH, HalpUMEp, MPAKTUYECKOIO HCIIOJIb30BAHMS PA3JIMUYHBIX MCTOYHUKOB JSHEPIrUH Ha
OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUH.

INJIAHUPYEMBIE PE3YJIbTATBI

N3ydyenue ¢u3nku Ha ypOBHE OCHOBHOTO o0Omiero oOpa3oBaHHsl HamlpaBiIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPECAMETHBIX U MMPEAMETHBIX O6pa3OBaTeJ'H)HI)IX PE3YIbTATOB.

B pesynprare wm3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHHS Y
obyuarorierocs OynyT chOpMHUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTHU:

. 1) naTPpHOTHYECKOI0 BOCIIUTAHUSA:

. MIPOSIBJIEHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bM3UYeCKOi HAYKH;

. LIEHHOCTHOE OTHOIIEHUE K JOCTHIKEHUAM POCCUNCKUX YUEHBIX--(DU3UKOB;

. 2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX M
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (DU3HKH;

. OCO3HAaHME BAXHOCTH MOPAJIbHO--3TUYECKUX MPHUHIMUIOB B JAEATEIBHOCTU
YYEHOTO;

° 3) 3cTeTH4eCKOro BOCIIUTAHMS:

. BOCIPUATHE DCTETUYECKHX KadyecTB (U3MUECKOW Hayku: e€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

. 4) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

. OCO3HAHHE LIEHHOCTU (PU3NYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUs
MHpa, OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaXKHEHIIIEH COCTABISAIOIIEH KYIbTYphI;

. pa3BUTHE Hay4yHOU J0003HATENbHOCTH, WHTEpeca K HCCIEIOBaTEeNbCKOM
NEeSATENbHOCTH;

. 5) popmupoBaHusi KyJbTYpPbl 310POBbS M IMOUMOHAIBHOI0 0J1ArOMOJYyYHA:

. OCO3HAHHME IIEHHOCTH Oe3omacHoro oOpaza KU3HMU B  COBPEMEHHOM

TCXHOJIOTUYECKOM MHUPEC, BAXKHOCTHU IIPABUJL 0€30I1acCHOT0 MNOBCACHUA Ha TPAHCIIOPTC, Ha
A0porax, ¢ 3JCKTPUICCKUM U TCIIJIOBBIM 060py,HOBaHI/IeM B IOMAITHUX YCIIOBHUSX;

o chOpMHUPOBAHHOCTH HaBbIKAa pe(ICKCHH, MPHU3HAHNE CBOETO IMpaBa Ha OIIMOKY U
TaKOTO ke MpaBa y APYroro 4yeioBeKa;

. 6) TPy10BOr0 BOCIIUTAHUA:

o aKTUBHOE YdacTHE B PpEIICHHWH TMPaKTUYECKHX 3adad (B paMKax CeMbH,

oOpa3oBaTeIbHOW  OpraHu3alMy, Tropojia, Kpass) TEXHOJOTMYECKOM W  COIMaJIbHOMN
HaNpaBJICHHOCTH, TPEOYIOUINX B TOM YUCIIe U PU3NYECKUX 3HAHUM;
J MHTEpeC K MPaKTHUECKOMY U3YUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (PU3HUKOM;
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J 7) 3K0J10rM4eCKOro BOCIIMTAHUA:

. OpHUEHTAIIMS HA MPUMEHEHHE (QU3NYECKUX 3HAHUU JUISl PEeIIeHus 3a1a4 B o0nactu
OKpY)KaloLEl Cpelibl, IJIAHUPOBAHUS IMOCTYNKOB M OLIEHKH MX BO3MOYKHBIX MOCJIEACTBUUA IS
OKpYKaroLEel Cpeibl;

. OCO3HAHME TJI00ATBHOTO XapakTepa OHKOJOTHYECKHX NpodJIeM W IyTed ux
pelIeHus;

. 8) ajganTanum K H3MEHAIIMMCH YCJIOBHAM COLMAJIBHON M NPHPOIHOMH
cpenbl:

. HOTPEOHOCTh BO B3aUMOJICHCTBUU INPU BHINOJHEHUHU HCCIIEIOBAaHUI U MPOEKTOB
(bu3nvecKoil HaIPaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHHUSIM APYTHX;

J MTOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO AESITEbHOCTD;

. MOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHUM, B TOM uucie (HOpMyIHpOBaTh
UJIeU, TOHATHS, TUTIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHHUSX;

. OCO3HaHUE Ne(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTh
buzuky;

J IJIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

. CTpEeMJICHHE aHAM3UPOBAaTh U BBISABIATH B3aUMOCBSI3U MPUPOJBI, OOLIECTBA U
SKOHOMMKH, B TOM UHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

. OIIEHKa CBOMX JCUCTBUI ¢ yU4ETOM BIIMSAHUS Ha OKPYKAIOIIYIO CPely, BO3MOKHBIX

ri100aJILHBIX MTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynaprare ocBoeHHsI mporpamMmbl 1O (M3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromerocss OyayT copMHUpOBaHBI MeTampeaMeTHbIEe Pe3yJabTaThl,
BKITIOYAIOIIME TIO3HABATEIbHBIC YHHBEpPCAIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBHSI, PETYISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

o BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC MIPU3HAKU OOBEKTOB (SIBICHHIA);

o yCTaHaBIIMBaTh CYIICCTBEHHBIH TPU3HAK KiacCU(DUKAIUU, OCHOBAaHUS IS
0000IICHUS U CPAaBHEHUS;

o BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBACMBIX (aKTax,
JAHHBIX M HAOIOACHUAX, OTHOCSIIUXCS K (PU3UUCCKUM SIBIICHUSIM;

o BBISIBJIATh MIPUYUHHO--CIICJICTBEHHBIC CBSI3M MPH U3YYCHHH (DU3HUYECKHUX SIBICHUUN

U TPOILECCOB, JeNaTh BbIBOJbI C MCIOJb30BAaHUEM JEAYKTHMBHBIX M HMHAYKTHUBHBIX
YMO3aK/IIOUEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (DU3MUECKUX BEIUYUH;

° CaMOCTOSITENIBHO BBIOMpaTh crmoco0 pemieHust y4eOHOW (u3uueckoil 3amauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHUs, BBIOOp Haubosiee MOAXOMAALIETO C YYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccieaoBareabcKkue AeMcCTBUSA.

L4 HCITOJIb30BATh BOIIPOCHI KaK HCCIIeI0BATEIbCKUI WHCTPYMCHT IIO3HAHUA;

L4 IMPpOBOAUTH II0 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(I)I/ISI/ILICCKI/II\/’I 9KCIICPUMCHT, He0O0IbIIIoe HCCICIOBAHUC (I)I/ISI/ILICCKOFO SIBJICHUS,

L4 OLCHUBATL HAa NMPHUMCEHUMOCTb U HJOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B
X0AC UCCIICAOBAHUSA UM SKCIICPUMCHTA,

L4 CaMOCTOATCIBHO q)OpMyJ'II/IpOBaTB 0606H_ICHI/I$I U BBIBOJbI II0 pPE3yJbTaTaM

HpOBC,Z[éHHOFO HaGJIIO,HCHI/I}I, OIIbITAa, UCCIICAOBAHUAA,
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J MIPOrHO3UPOBATh BO3MOXKHOE JAJIbHEIIee pa3BUTHE (U3UYECKUX IMPOLECCOB, a
TaK)X€ BBIIBUTaTh MPEOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Padora c undopmanueii:

J MPUMEHSATH Pa3IMYHbIE METObI, MHCTPYMEHTHI M 3aIPOCHI TP MOUCKE U 0TOOpE
nHGOPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHON yaeOHOM (PU3nUYecKoi 3a1auu;

o aHaNM3UpPOBaTh, CUCTEMATH3UPOBATb W  HHTEPIPETUPOBATH  HWH(OOPMAIHIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

o CaMOCTOSITEIEHO BEIOMPATH ONTUMAIIBHYIO (OPMY IIpECTaBICHNS HHPOPMALIUU 1
WLTIOCTPUPOBATH pPelIacMble 3a/1a4i HECIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi 1
WX KOMOWHAIUSIMHU.

KoMMyHuUKaTHBHBIE YHUBePCAJbHbIE YUeOHbIe JeilicTBUA:

. B X0JIe 00CYXIeHHsI yueOHOTO MaTepualia, pe3yJbTaToB JJabOpaTOPHBIX padboOT U
MIPOEKTOB 3a/1aBaTh BOTMPOCHI TIO CYIIECTBY OOCYXIAaeMOW TEMBbl W BBICKa3bIBaTh WJICH,
HaIleJICHHBIE Ha PEICHUE 3a/1a41 U TOAJIepKaHne 01aroKenaTebHOCTH OOIeHNS;

o COMOCTABJATh CBOM CYXKJIEHHUS C CYXKACHHUAMM IPYTUX YYaCTHHMKOB JHMaiora,
0OHapyXMBaTh pa3IM4Me U CXOACTBO MO3UIIHIA;

. BBIPa)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

. NyOIMYHO TPEACTABNIATH PE3yAbTaThl BBIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(3KcTIepuMeHTa, UCcCleI0BaHus, IPOEKTA);

. MOHUMAaTh M HCIOJIb30BATh IPEUMYIIecCTBa KOMAHIHONM M WHIUMBUIYaIbHOU
paboThI MPH pElIEHUH KOHKPETHON (hU3UYECKOil MpoOiIeMbl;

. MPUHUMATh L€ COBMECTHOM JEsITeNbHOCTH, OPraHU30BbIBATh ACUCTBUS MO €€

JTOCTHIKEHHIO: PACIIPENICNIATh POJIH, OOCYXKAATh MPOIECCHl U PE3yJbTaThl COBMECTHON pPa0OTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

o BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUras KAUECTBEHHOTO PE3y/bTara 1o CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C JPYTUMHU WICHAMU KOMAaH/IbI;
o OIICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT MO KPUTEPHSM,

CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepPCcaJIbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

° BBISBJIATh TPOOJIEMBl B JKM3HEHHBIX M YYEOHBIX CHUTYyalMSAX, TPEOYIOIMIHMX IS
pereHust GU3NIECKUX 3HAHUM;

° OPHEHTHPOBATHCS B Pa3IUIHBIX MOIX0JaX TIPUHATHS penreHui
(MHAMBHyaTbHOE, IPUHITHUE PELICHUS B TPYIIE, MIPUHATHE PELICHHUH IPYMIOi);

° CaMOCTOSITEIPHO COCTABJISITh AJITOPUTM pelieHus (GU3UYECKON 3a7aui WU TUIaHa

hucciacagoBaHusa C y‘IéTOM HUMCIOIINXCs peCypcoB n COOCTBEHHBIX BO3M0)KHOCT€I>1,
APTYMCHTUPOBATH MpCAJIaracMbIC BapUaHTbI pemeHHﬁ;

° JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

° JlaBaTh aJICKBaTHYIO OLICHKY CUTYalluu U MpeasiaraTh IjiaH €€ U3MEHEHNUS,

° OOBSACHATh MPUYHUHBI JOCTIKEHUS (HETOCTHIKEHUS) Pe3yabTaTOB JESATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

° BHOCUTh KOPPEKTUBHI B JESITENLHOCTh (B TOM 4YHCIE€ B XOJ BBIMOJIHEHUS

(I)I/ISI/ILICCKOFO HUCCICIO0BaHUs HUIIN HpOGKTa) Ha OCHOB€ HOBBIX 06CT05{TCJ'H>CTB, N3MCHHUBIINXCSA
chyauHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHKIIINX prI[HOCTCﬁ;

L4 OLCHUBATb COOTBCTCTBUEC PC3YJIbTATa LCJINU U YCIIOBUAM;

L4 CTaBUTh ce0s Ha MECTO APYyroro 4eCjoBCKa B XOJ€ CIIOpa WM OUCKYCCUU Ha
HAayY4YHYIO TCMY, IOHUMATbh MOTUBLI, HAMCPCHHA U JIOTUKY APYTOIO,
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. MpHU3HaBaTh CBOE MPaBO HAa OMIMOKY NpPU pPEHICHWH (PU3MUYECKHX 3a1ady WIA B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATDBI

K xoHIy oOyueHust B 7 Kjacce mpeIMETHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUN:

. UCTIOJIb30BaTh TOHATHUS: (DU3MYECKHEe M XUMHUYECKHE SIBJICHHUS, HAOIIOACHUE,
AKCHEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUILIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble
coCcTOsIHMsI  BemiectBa (TBEpHOE, IJKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOE JIBUKCHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJUHEHHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAsl CHJIA,
nedopmarus (ynpyras, miacTHIecKas), HeBECOMOCTbh, COOOIIAOIIUECS COCYIbI;

. paznuuath sBieHus (auddys3us, TEmIoBoe [BIKEHHE YacTHUI[ BEIIECTBa,
paBHOMEpPHOE JIBI)KEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, WHEpLUs, B3aUMOJEUCTBHUE Tell,
paBHOBecHE TBEPABIX TEJ C 3aKpEIUIEHHOW OChIO BpallleHMs, Nepeaada AaBJICHUS TBEPIBIMU
TelaMH, >KMJIKOCTSMU U Ta3aMu, aTMocCepHOe MaBJIEHHE, IUJIaBaHUE Tel, NpeBpalleHus
MEXaHWYECKON 3HEpPruM) IO ONHCAHUI0 MX XapaKTEpHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHHE HU3YYEHHBIX (PU3NYECKUX SIBJIECHUN B OKpYXKaIOLIEM
MHpE, B TOM 4ucjIe (PU3NYECKHE SBICHUS B MPHUPOJAE: MPUMEPHI JIBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B >KMBOW M HEXHUBOW MpPHUPOJE, NEHCTBUE CUJIBI TPEHHS B MPUPOJE U TEXHHKE,
BIIUSIHUE aTMOC(EpHOro MJaBJIEHUS Ha >KMBOM OpraHusM, IUIaBaHWE pbIO, pbIYaru B TeJe
Yesl0oBeKa, MIPU 3TOM MEPEBOJIUThH MPAKTUUECKYIO 3aJauy B y4eOHYIO, BBIACTAThH CYIIECTBEHHbIE
CBOICTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

o OTHCHIBaTh M3y4YCHHbIE CBOMCTBA Tel M (PU3MUECKUE SBICHUS, HCIOJIb3YS
¢duznyeckue BeIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSA
CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, CHJia TPeHHs, AaBiieHue (TBEpAOro Tena,
KHUJKOCTH, Tasza), BBITAJKUBAIONIAs CHJIA, MeXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHIIbI,
MOMEHT CHJIbl, KO3((UUIUEHT TOJIE3HOTO JEWCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHIMAIbHAs JHEpPrusi), MpU ONUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX O0O003HAUEHHS M EAUHULBI (U3UYECKUX BEIUYHMH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIOUINE JaHHYIO (U3UYECKYIO0 BEIUYMHY C JIPYTUMU BEJIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIUYUH;

o XapaKTepU30BaTh CBOICTBA Tel, (PU3WYECKUE SIBICHUS U IPOLIECCHI, UCIOJIB3YS
MpaBUJia CJIOKEHUS CUJI (BIIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumerna,
MpaBWJIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE MPABHIIO» MEXAaHUKH, 3aKOH COXpaHEHHS
MEXaHUYECKOM YHEPIHH, IIPHU 3TOM J1aBaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTeMaTH4eCKOe BBIPAKECHUE;

. O0O0BACHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCTE CHUTyallMii MpaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATH HPUYUHHO-
-CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYecKUx IIaroB ¢ omopoid Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIIECHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

J pemiate pacu€THbe 3a7aud B 1-2 NEHCTBUS, MCMONB3YS 3aKOHBI U (DOPMYIBI,
CBs3bIBalOIIME (U3MYECKHE BETUYMHBI: HAa OCHOBE aHalli3a YCJIOBHUS 3a/Jaydl 3alKchiBaTh
KpaTKO€ YCIIOBUE, TMOJCTABIATH (PU3MUECKHE BEIUYUHBI B (HOPMYIBl U MPOBOAUTH PACUETHI,
HAXOJHTh CIIPABOYHBIE TaHHBIE, HEOOXOAUMBIE IJIs PEIICHUS 33a/1a4, OIICHUBATh PEATUCTUIHOCTh
MOJIy4eHHOH (pU3nUeCKON BEINYHHBI,

J pacro3HaBaTh MpPOOJIEMbl, KOTOPblE MOKHO PEIIUTh MPU MOMOIIU (PU3MYECKHX
METOJIOB, B ONMCAaHUM HCCIEIOBaHMS BBIACIATH IMPOBEPSIEMOE NPEANOJIOKEeHHe (TUIOTE3y),
pasnuyaTth ¥ WHTEPIPETHPOBATH MONYYEHHBIA pPE3yNbTaT, HAXOJIUTh OMIMOKH B XOJIE OIBITA,
JIeNIaTh BBIBOJIBI IO €r0 pe3ylbTaTaMm;
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J MPOBOJIUTH OTBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUNH HIU (PU3MYECKHX
CBOMCTB Tel: (opMyaHpOBaTh MpPOBEpSIEMbIC MPEANOJI0KEHHUS, COOMpAaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aUCHIBATH X0/ OTBITa U (JOPMYIUPOBATH BHIBOJIBI,

. BBINIOJIHATH MPSIMBIE M3MEPEHHUS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéMa,
CHJIBI M TEMIIEPaTyphl C HCIIOJF30BAaHHEM AHAIOTOBBIX M IU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MMOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPCHHIA,

. IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOH (PU3MUECKON BEIMYHHBI OT JPYroi
C UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUM (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYLIETOCs Teia OT
BPEMEHHU JIBIDKEHUSl Tella, CHJIbl TPEHHUS CKOJIbKEHHMs OT Beca Teja, KadyecTBa o0paboTKu
MIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYrOCTH OT YAJUHEHUS NMPYKUHBI, BBITAIKUBAIOIIEH CUiIbl OT 00bEMa MOTrpyKEHHOW YacTu
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM IJIaBaHHS TEJ, YCIOBUN paBHOBECHS pblyara M OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHWU Y4YEOHOTO HCCIIEJOBaHMs, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, CcleAysd MpPeaJoKeHHOMY IUIaHy, (UKCUPOBATH pE3yJAbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIMYUH B BHJIE NPEUIOKEHHBIX TaONMI M TpaduKoB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

. MIPOBOJUTH KOCBEHHBbIE M3MEPEHUS (PU3MYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPJOTO Tella, CHJIa TPEHUS CKOJBKEHHUS, JaBJICHHE BO3JlyXa, BBITAJIKHBAOIIAs
Cuia, NEWCTBYIOMIAs HAa MOTPYXKEHHOE B KHUIKOCTh TENO, KOA(D(PHUIIMEHT MOJIE3HOTO JCUCTBUS
MPOCTBIX MEXAHM3MOB), CIEAys MPEAJ0KEHHOM WHCTPYKIMH: MPHU BBINOJIHEHUH H3MEPEHUN
coOuparh dKCIEPUMEHTANIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHHE NICKOMOW BEJIHUMHBI;

. coOnroAaTh MpaBWiIa TEXHUKH O€30IacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
J yKa3bIBaTh HPUHIMIBI JCHCTBUS NMPHOOPOB M TEXHWYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, IUHAMOMETP, COOOINAOIIMECS COCyIbl, OapoMeTp, pbluar, IOJBWXKHBIA H
HETO/IBY)KHBIN OJIOK, HAKIIOHHAsSI IVIOCKOCTB;

J XapaKTepu30BaTh NMPHUHLMIBI JEHCTBUS H3YyYCHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OTMOPOM Ha MX ONMHUCAHUS (B TOM YHCJIE: MOIIIUITHUKA, YCTPONUCTBO BOJOMPOBO/IA,
THJIPABINYECKUN IIpecc, MAaHOMETp, BBICOTOMEp, MOPIIHEBON HAacoC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (U3MUECKUX SBJICHUH M HeoOXoauMmble (U3UUECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

. IPUBOAUTE NpUMEPhl (HAXOIUTh HMH(GOpPMAIMIO O IpUMepax) MPaKTUYECKOTO
UCIOJb30BaHUA (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Ul oOecnieueHus: 0e301MacHOCTU
npu oOpalleHHud ¢ NpudopaMu M TEXHUUYECKMMH YCTPOMCTBAMM, COXPAHEHMs 3]I0pOBbsl U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPY)KaIOLIEeH cpene;

J OCYILIECTBIIATH OTOOP MCTOYHUKOB HH(popMaluu B VIHTepHETE B COOTBETCTBUHU C
3aJJaHHbIM [IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MyTéM CpaBHEHUS
pa3UYHBIX MCTOYHUKOB BBIIENATH HMH(OPMAIMIO, KOTOpas SBIAETCS MNPOTUBOPEUMBON HIIH
MOJKET OBbITh HEI0OCTOBEPHOM;

J UCIOJIb30BaTh IPU BBIIOJHEHUHM Y4eOHBIX 3aJaHUil Hay4HO--HOMYJISPHYIO
auTeparypy (HU3MUECKOro COJep)KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHGOpMAlMKU U3 OJHOH
3HAKOBOW CHUCTEMBI B JPYTYIO;

J cO3/1aBaTh COOCTBEHHBIE KPATKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
2—-3 HMCTOYHHMKOB MH(OpManuu (GU3MUECKOro cOJAep’KaHHs, B TOM 4YHCiIE MyOIMYHO JeNaTh
KpaTKHe COOOILEHHsI O pe3yJbTaTax MPOEKTOB MM YU€OHBIX UCCIIE0OBAHUM, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YUYEHHBIN MOHATUHHBIN ammapaTr Kypca (U3UKH, COTNPOBOXKJATh BBICTYIUICHUE
MpE3EHTALNEN;
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J IpU  BBINOJHEHUH YYEOHBIX TPOEKTOB M  HCCIENOBAHUN  PacHpelemsTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C MMOCTABJICHHBIMHU 3a/1a4aMU, CIICAUTH 33 BBHITIOJHEHUEM
IUTaHA JICHCTBWIA, aJIeKBaTHO OLEHHBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIHL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJICHICTBUE, YUUThIBAsi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUN:

. UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBUJKEHUE aTOMOB
U MOJIEKYN, arperaTHbleé COCTOSIHUS BELIECTBAa, KpPUCTAUNIMYECKHME M aMopQHbIe Tena,
HACBILLIEHHBIA ¥ HEHACBIIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTus,
TEIJIOBOM JIBUraTellb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsijl, JIEKTPUUECKOE I10JI€, IPOBOHUKU
U AUBJIEKTPUKH, IOCTOSHHBIHN 3JEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

J pasnuyath siBJI€HUA (TEIUIOBOE paclIMpPeHHEe U CKaThe, TeIulonepeaayda, TerioBoe
paBHOBECHE, CMauMBaHUE, KalWJUIIPHBIE SIBICHUS, HCIApPEHHE, KOHJIEHCALlUs, IUIaBJICHUE,
KpucCTaJIM3anus (OTBEp/IeBaHUE), KUIIEHUE, Terulonepenadya (TemIONpOBOIHOCTb, KOHBEKIIMS,
U3IIy4yeHHUE), SJIEKTpU3alus Tell, B3aUMOJACWCTBUE 3apsOB, JIEHCTBUS AIIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MarHUTOB, IEHCTBUE MarHUTHOTO TOJIsi HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHas WHIYKIMS) 1O ONHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

. pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3UUECKHX SIBJICHHI B OKpY)KaroleM
MHpEe, B TOM uHcie (U3HUECKUEe SBIEHUS B TMPHUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KalWUISIpHBbIE SBJICHUS B MPUPOJIE, KPUCTAJUIBI B Ipupoje, uzinydyeHue CoiHIa, 3amep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHKEe POCHL, TYMaHa, MHEesl, CHEra, 3JIeKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Moje 3emMiH, Apeid MOJI0COB,
pOJIb MarHUTHOTO MOJI AJS JKU3HU Ha 3emile, MOJIAPHOE CUSHHE, IPU 3TOM IMEPEBOAUTH
MPaKTUYECKYIO 3a71a4y B y4eOHYIO, BBIJCIATH CYIIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3NUECKUX
SIBJICHUH;

J ONMCBIBATH M3YYEHHBIE CBONCTBA Tl U (PU3MUYECKHE SBICHUSA, MHCIOJb3Ys
¢bu3nyeckrue BEJIWYMHBI (TeMIepaTrypa, BHYTPEHHSs SHEPIUs, KOJUYECTBO TEIUIOTHI, yIEIbHas
TEIUIOEMKOCTh BEILECTBA, yJeJIbHAs TEMJIOTa IUIABJICHUs, YAEIbHAsA TEIUIOTa MapooOpa3oBaHMUs,
yllenbHas TEMoTa CropaHus TOIUIMBA, KO3()(UIMEHT MOJIE3HOro JeHCTBUS TEIIOBOM MAIIMHBI,
OTHOCHUTEJIbHASI BJIAXKHOCTb BO3JyXa, OHJICKTPUYECKMH 3apsj, Cuila TOKa, 3JIEKTpPUYECKOe
HanpsDKeHHe, CONPOTUBJICHHWE IPOBOJHUKA, YIECJIBHOE COINpPOTHBIIEHHE BellecTBa, padora u
MOIIIHOCTh JIEKTPUYECKOI'O TOKA), MPU ONUCAHUU MPABUWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJb3yEMbIX BEIMYUH, 0003HAYEHUS U €IUHULBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOILME JIAHHYIO (HU3UYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH IpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH;

J XapaKTepu30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHUS M INPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO--KMHETHUECKOW TEOPUHM CTPOEHUS BEILECTBa, NMPHHLIUI
CYNEepHo3UIMH Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma amis
yJyacTka 1en, 3akoH Jxoyis—JleHna, 3aKkoH coXpaHeHHs SHEPIHH, IIPU 3TOM J1aBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIUCBIBATh €M0 MAaTEMaTHYECKOE BBIPAXKEHUE;

J OOBSICHATh (pU3HUYECcKHEe MPOLECCHl U CBOWCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH PUYMHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTh OOBSACHEHME M3 |—2 JOrMYecKMX HIaroB ¢ OMOpod Ha 1—2 H3y4eHHBIX CBOICTBa
¢bu3nUecKux BICHUN, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

J pemath pacu€THble 3ajauyd B 2—3 NEeMCTBUSA, MCHOJB3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBalOIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMs 3aJaydl 3allMChIBATh
KpaTKoe YCJIOBHE, BBISBIATH HEIOCTATOK MAHHBIX JUIS pPelIeHHs 3a/laud, BBIOMpPATh 3aKOHBI U
(bopmynbl, HEOOXOAUMBIE IS €€ pelIeHusi, MPOBOJUTH Pacy€Tbl U CPaBHHUBATH IOJIYYECHHOE
3Ha4YeHHe (PU3NUECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMU;
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o pacro3HaBaTh HPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PU3HMUECKHX
METOJ/IOB, HCIIOJIb3YSl OIMCAHUE WCCIIEIO0BaHUs, BBIAEIATh IPOBEPSAEMOE IPENAIOJIOKEHNUE,
OLICHMBATh MIPaBUIILHOCTH MOPSIKA IPOBEACHUS UCCIIEIOBAHMS, IEJ1aTh BHIBOJIBI;

J MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (DU3NIECKUX
CBOMCTB Tesl (KalWUIApHBIE SIBJICHUS, 3aBUCHUMOCTh JaBJICHHUS BO3JyXa OT €ro o0O0béMa,
TEMIIEpaTypbl, CKOPOCTH IIpolLlecca OCThIBAaHMSI M HarpeBaHus IpU U3IYYEHUH OT ILBETa
u3yyarouie (morsyomaromneiil) MmoBepXHOCTH, CKOPOCTb HCIApPEHHs BOJbl OT TEMIEpPATyphl
KUAKOCTU U IJIOLIAAN €€ MOBEPXHOCTH, JIEKTPU3ALMsl TeJl U B3aUMOJCHCTBUE AIIEKTPUUYECKUX
3apsA70B, B3aUMOJCICTBHE IOCTOSHHBIX MAarHWTOB, BH3yaJlM3alUsi MAarHUTHBIX TOJEH
IIOCTOSIHHBIX MAarHWTOB, JE€HCTBUS MAarHUTHOTO TIIOJIsI HAa IPOBOJAHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHWTa, CBOWCTBA  JJEKTPOJBUTATENSI  IOCTOSIHHOTO  TOKa):  (OPMYIMPOBATH
MIpOBEpsieMble PEINOJOKEHUS, CcOOMpaTh YCTAHOBKY H3 MPEUIOKEHHOro 00OpyI0oBaHUS,
OMMCHIBATh X0/ OTIbITA U POPMYIHPOBATH BHIBOIBI;

J BBINIOJIHATE MPsIMbIE H3MEPEHHUS TEeMIepaTypbl, OTHOCUTENBHON BIAKHOCTH
BO3JlyXa, CWJIbl TOKAa, HAINpPSDKEHUSI C HCIIOJb30BAaHUMEM AHAJOTOBBIX MPHOOPOB M JIATUMKOB
(u3NyeCKuX BEJIMYMH, CPAaBHUBATH PE3YJbTaThl M3MEPEHUN C y4ETOM 3a/JaHHOM aO0COJIIOTHOM
MOTPEIIHOCTH;

. MIPOBOJIUTH MCCIIEI0BAaHNE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETUYHMHBI OT APYroi
C HUCIOJB30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCHMOCTh CONPOTHBIICHHS INPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN TONEPEYHOTO CEUYEHHUs U YIEIbHOTO COMPOTUBIICHHS BEIIECTBA NMPOBOIHUKA,
CHJIBI TOKa, HWAYLIEro uepe3 IMPOBOJHHUK, OT HAMpsHDKEHHs] Ha MPOBOJHUKE, MCCIEeIOBaHUE
MOCIEIOBATEIbHOIO W MAapajuIeIbHOTO  COEAWHEHUH  NPOBOJHUKOB):  IUIAHMPOBATH
UccleIoBaHUe, COOMpaTh YCTAHOBKY U BBIMOJIHITH U3MEPEHHUSI, CIeNys MPEI0KEHHOMY IUIaHYy,
(GuKCUpOBaTh PE3yJAbTaThl IOJYYEHHOH 3aBHCHMOCTH B BHJE TaOnMMIl M IpaHKoOB, Je€NaTh
BBIBOJIBI 110 PE3YJIBTaTaM HUCCIIECIOBaHUS;

o IIPOBOJUTh  KOCBEHHBIE  HW3MEpeHUs  (U3NYeCKuX BenMuuH  (yAenbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHBIIEHHE MPOBOJHUKA, pad0Ta U MOIIHOCTh IEKTPUUECKOTO
TOKa): IJJAHUPOBAaThb M3MEpEHHs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIELys
IIPEI0KEHHOW HHCTPYKLMH, Y BBIYUCIIATD 3HAYCHUE BEJIUYHHBI;

o coOmoIaTh TpaBHiIa TEXHUKU O€30MacHOCTH MpH pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPHUHIIUIBI JICHCTBUS W3YyYCHHBIX MPHOOPOB M TEXHUYECKUX

YCTPOICTB ¢ OMOpPOi Ha MX ONUCAaHUS (B TOM YHMCIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETD,
napoBasi  TypOMHa,  ammepMeTrp,  BOJbTMETP, CUETYMK  AJIIEKTPUUYECKOM  SHEPruu,
ANIEKTPOOCBETUTENbHBIE ~ MPHOOPBI,  HAarpeBaTelbHBIE  AJIEKTPONPUOOpHl  (IpUMEpHI),
ANIEKTPUYECKHE MPEeIOXpPaHUTENH, SJICKTPOMArHuT, SJEKTPOJBUIaTeNb IOCTOSHHOTO TOKA),
UCIOJIb3YSl 3HAHHUA O CBOMCTBaxX (uU3MUECKUX SBICHUM H HE0OXoAuMble (GU3NYECKUE
3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI TIO
CXeMaM M CXEMaTU4YHBbIM pUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, ICHUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHEro CrOpaHMsl, DJEKTPOCKOI, PEOCTaT), COCTAaBJIATH CXEMBbI
AIEKTPUYECKUX LENEH € MOCIENOBATEIbHBIM M TMapajuIeIbHBIM COECIUHEHHEM JJIEMEHTOB,
pas3nuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKHX LIeTIeH;

o IPUBOIUTH TpPUMEPHl (HAXOAUTh WHMOPMAIHMIO O MpPHUMeEpax) MPaAKTHYECKOTO
UCTOJb30BaHUs (PU3NYECKUX 3HAHMH B MOBCEJHEBHOM JKU3HU I o0OecriedeHus 0e30MacHOCTH
npu oOpalieHud ¢ NpubopaMH M TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHMs 3]I0pOBbsl U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOLIeH cpene;

J OCYIIECTBIIATh MOUCK MH(opMaIu Gpu3nueckoro coaepxkanus B MHTepHere, Ha
OCHOBE MMEIOIUXCA 3HAHUW M NMYTEM CPABHEHUS JAONOJHUTEIBHBIX HCTOYHHUKOB BBIJENATH
MH(pOpMaIINIO, KOTOPAst SBJISIETCS IPOTUBOPEUUBOM MM MOXKET OBITH HEJJOCTOBEPHOM;
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J WCIONBb30BaTh MpPU BBIIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
IUTeparypy (QHU3MUECKOro COJEp)KaHus, CIpPaBOYHbIC MaTepHajbl, pecypcbl cetn WHTepHeT,
BIAJIeTh NPUEMAMU KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHust HH(POpMAIMKA U3 OTHON
3HAKOBOM CUCTEMBI B JIPYT'YIO;

. co3/1aBaTh COOCTBEHHBIC MHCBMEHHBIE W KPATKHE YCTHBIE COOOIIEHUs, 0000Imas
MHGOPMAIHUIO U3 HECKOJBKUX MCTOYHUKOB (PH3UYECKOTO COACPIKAHUS, B TOM UYUCIIE ITyOIUYIHO
MPEICTABIATh PE3YNbTAThl MPOSKTHOW WIIM HCCIEA0BATEILCKON JESITEIbHOCTH, TPH STOM
IPaMOTHO HCHOJB30BAaTh HM3YYCHHBIM TOHATHUHHBIN ammapaT Kypca (HU3WUKH, COMPOBOXKAATH
BBICTYIUICHHE IIPE3CHTALUEM;

o IPY BBITIOJTHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3MUECKUX TPOIIECCOB
pacrpenensaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 3aJ]adaMH, CIEIUTH 32
BBITIOJTHEHUEM TUTIaHA JICHCTBHIA M KOPPEKTUPOBATH €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH
BKJIQ/I B JIEATEILHOCTh TPYIIIbI, BHICTPAaUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, TPOSBIISS
TOTOBHOCTb Pa3periath KOH(IAKTHL.

K xoHIy oOyueHust B 9 Kjacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(OOPMUPOBAHHOCTP y O0yUAIOIINXCS YMEHUH:

o WCTIONIb30BaTh IOHATHS: CHUCTEMa OTCYETa, MaTepHajbHas TOYKA, TPACKTOPWS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO NIBWKCHUs, neopmanus (yrpyras, IiacTHdeckas), TPeHHE,
[IEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TEpPEerpy3KH, IEHTP TSDKECTH, aOCOIIOTHO
TBEPIIOE TEJO, NEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOAHUsT U BOJIHEI,
3BYK, HH()PA3BYK H YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M NAITBHO30PKOCTh, CIIEKTPHI UCITYCKaHUS W TOTJIONMEHUs, anbda-, OeTa- u
ramMMa-u3JIydeHus], H30TOIbI, sSiAepHast SHEPTeTHKA,;

J pa3nuuath sBJICHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE NMPSMOJIMHENHOE ABHKEHHE,
PaBHOYCKOPEHHOE MpPSAMOJIMHENHHOE JBW)KEHUE, CBOOOJHOE TMAaJeHHE Tell, PaBHOMEPHOE
JBWDKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE [BI)KEHHUE, KojeOaTeIbHOe
IBIDKEHUE (3aTyXalollMe M BBIHYXKICHHBIE KOJEOaHMs), PE30HAHC, BOJIHOBOE JBHMKEHHE,
OTpaKE€HHE 3BYyKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHHE U IPEIOMIIEHHE CBETa,
IIOJIHOE€ BHYTPEHHEE OTPaKEHUE CBETa, Pa3JIOKEHHE OeJIoro CBeTa B CIEKTP U CIOXKECHHE
CIEKTPAJIbHBIX LIBETOB, AMUCHEPCUSI CBETA, €CTECTBEHHAs pPaJMOAaKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYaToro CHEeKTpa H3JIy4eHHs)) IO ONUCAaHMI0O UX XapaKTepHbIX CBOMCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

. pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHHH B OKpYKaIOLIEM
Mupe (B TOM yucie (GU3NYecKue SBJICHHUS B MPUPOJE: IPUIMBBI U OTJIMBBI, ABM)KEHHE IUIAHET
CoJIHEYHOM CHUCTEMbl, PEAKTUBHOE JIBKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHE, CeliCMMYECKHE BOJHBI, I[yHAMH, 3XO, LIBETA TeJ, ONTHYECKUE
ABJICHUs B IpUpPOJAE, OHOJOrMyYeckoe JAEHCTBHE BUAMMOTO, YIbTPa(pHOIETOBOIO U
PEHTICHOBCKOTO M3JIydeHUH, €CTECTBEHHbIH paJAMOaKTHBHbIA (OH, KOCMUYECKHE JIy4H,
palMOaKTUBHOE H3JIy4YE€HUE MPUPOJHBIX MHHEPAJIOB, JIeHCTBUE paJIMOAKTUBHBIX M3JIy4eHUN Ha
OpraHu3M 4eJIOBEKa), MPU ATOM IMEPEBOJIUTH MPAKTHUYECKYIO 3a/ayy B Y4eOHYIO, BBIJIENATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKHUX SBJICHUM;

J ONMCBHIBATH M3YYEHHBbIE CBOWCTBA Tel W (PU3MUECKHE SBJICHUS, HCIOJIb3Ys
¢u3nyeckre BEeJIMYMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHHUH,
YCKOpEHHUE, MepeMelleHue, MyThb, YIIoBas CKOPOCTb, CHJIAa TPEHHUs, CHJIa YIPYrocTH, CUIIa
TSKECTH, YCKOpEHHE CBOOOJHOIO NaJeHHs, BeC Tela, HUMIIYJIbC Tejla, UMIYIbC CHIIBL,
MeXxaHuueckass paboTa M MOUIHOCTb, IOTEHLUAIbHAs JSHEprus Tena, MOJAHATOTO Haj
MIOBEPXHOCTBIO 3€MJIM, MOTEHLUUAIbHAS SHEPIUsl CXKAaTOW MPYKHUHbBI, KHHETUYECKas SHEeprus,
MOJIHAsE MeXaHWYecKasi SHEprusi, NepUoJl U YyacToTa KojeOaHWi, [UIMHA BOJIHBI, TPOMKOCTh 3ByKa
U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS CPebl), IPU OMUCAHUH MPABUIBLHO
TPAaKTOBATh (PU3MUYECKHI CMBICI UCHOJIb3YEMbIX BEIMUHUH, 0003HAYECHUS U €AUHULIBI (PHU3UIECKUX
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BEJIMYUH, HAXOJUTHb (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (U3UYECKYIO BEIUYHHY C JIPYTUMHU
BEJIMYUHAMH, CTPOUTH IPa(UKN N3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

J XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS M TPOLIECCHI, HCIOJb3YS
3aKOH COXPAHEHHMs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHLUII CYNEPIIO3ULIUU CHII,
IIPUHLIMI OTHOCUTENBbHOCTH ["anmuiest, 3akoHpl Hbl0TOHA, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHbI
OTpaXXEHUsI U IPEJIOMJIICHUSI CBETAa, 3aKOHBI COXPAaHEHUs 3apsAJ0BOIO M MACCOBOIO YHUCEN IMPU
SICPHBIX PEaKIHsIX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA W 3alUCHIBATH €TI0
MaTeMaTHYeCKOE BbIPAKEHUE;

. OOBSICHATH (PU3MYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa: BBISBIATh MNPUYUHHO--CIIEICTBEHHbBIE
CBSI3M, CTPOUTH 00BSICHEHNE U3 2—3 JIOTMYECKUX LIAroB ¢ ONOpPOil Ha 2—3 U3y4YEHHBIX CBONCTBA
(bu3nyecKux ABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI];

. pemaTth pacy€THBIE 3aJaud (OMUpAroNIMecs Ha CHUCTeMY W3 2—3 ypaBHEHHM),
UCIOJIb3YSl 3aKOHBI U (POpPMyYIIbI, CBSI3bIBAaIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33/1a4dl 3alHChIBaTh KPATKOE YCIOBME, BBIABIATH HEJOCTAIOUINE WJIM HU30BITOYHBIE
JaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYIBI, HEOOXOAUMBIEC ISl PEIICHUS, TPOBOIUTH PACUETHI U
OIICHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIMUNHBI,

. pacrno3HaBaTh MPOOJIEMBbI, KOTOPblE MOXHO PEIIUTh MPU MOMOLIM (PU3HUECKUX
METO/IOB, HCIIOJIb3YSl OIMCAaHUE WCCIIEOBaHMs, BBIAEIATh IPOBEPSIEMOE MPENAINOJIOKEHNUE,
OIICHWBATh  MPABWJIBHOCTh MOpsAKA TPOBEACHUS  HCCIENOBaHUS, JlelNaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OTIBITOB;

. MPOBOJIUTH OTBITHl 10 HAOMIOACHUIO (HU3MYECKUX SBICHUH WM (PU3MIECKHX
CBOMCTB TeJ (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTD
nepuoja KojieOaHUM MPYKHMHHOTO MasTHHKa OT MacChl Ipy3a U KECTKOCTH NPYKHUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYAbI MajblX KoJIeOaHWH, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
paszioxkeHue Oeroro cBera B CHEKTP, W3y4YE€HHE CBOMCTB M300pa)keHHUs B IJIOCKOM 3epKaie U
CBOMCTB M300pakeHUs MpeIMeTa B COOMparolel JInH3e, HaOJt0/IeHUE CIUTOMIHBIX U JINHEHYaThIX
CIIEKTPOB M3JIy4EHHUs): CaMOCTOSTEIBHO COOMpaTh YCTAaHOBKY U3 HM30BITOYHOTO Habopa
000pyI0BaHus, ONUCHIBAThH XOJI ONbITA U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI;

o IPOBOAUTD MPU HEOOXOIMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeAesis cpeiHee
3HaYEHHUE U3MepsAeMOil BeanunHbl ((POKYCHOE paccTosiHuE coOUparoIiei JMH3b1), 000CHOBBIBAThH
BBIOOD crioco0a n3mMepeHus (M3MEpPUTEIIBHOTO MPUOopa);

o IPOBOJAMTH  HCCIIEIOBAaHME  3aBUCUMOCTEH  (U3MUECKHUX  BEJIMYUH  C
WCII0JIb30BAHMEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTh ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBUKEHUHM 0e3 HayallbHOM CKOpOCTH, IMepHoja KojJeOaHWW MaTeMaTHYecKOro MasTHUKA OT
JUIMHBI HUTH, 3aBUCHUMOCTH yIJIa OTPa)XCHHsI CBETa OT yIyla MaJeHUs U yrjia MpeloMIICHUS OT
yria TajeHus): IJIaHUpPOBaTh MCCIEIOBAHHUE, CAMOCTOSITENIBHO COOUpPAaTh  YCTaHOBKY,
(buKcHpoBaTh PE3yAbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BUAE TaOIUI] U
rpaduKoB, IenaTh BBIBOIBI 110 pe3yJibTaTaM HCCIEIOBAHMUS,

. IPOBOJANTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (CPEAHSSI CKOPOCTh U
YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOpEHHE CBOOOJHOTO MaJeHus,
KECTKOCTH MPY)KUHBI, KO3(DOUIIUEHT TPEHUS CKOJIbXKEHHsI, MeXaHu4yeckast paboTa U MOIIHOCTb,
4acToTa U MepHoJ] KoJeOaHU MaTeMaTH4ecKoro M MPY)KMHHOTO MasTHUKOB, ONTHYECKas CHJa
coOuparomied  JMH3bL, PaJMOAKTUBHBIA  (OH): IJIAHMPOBATh  H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIelys MPeI0KEHHOW HHCTPYKIINH,
BBIUUCIIATH 3HaYEHUE BEJIMYMHBI U aHAIM3UPOBATH MOTy4EHHbIE PE3YJIbTAaThl C YUETOM 3aJaHHON
MOTPEUIHOCTH U3MEPEHUH;

J coOmoaTh NpaBUja TEXHUKU Oe30mMacHOCTH MpH pabore C JabopaTOpHBIM
obopynoBaHueMm;
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J pa3nuyatb ~ OCHOBHBIE  NPU3HAKA  HW3YYCHHBIX  (PU3MUYECKHX  MOJIENEH:
MaTepHalibHas TOUKa, a0COJIIOTHO TBEPJIOE TEJIO, TOUSUHBI UCTOYHUK CBETA, Jy4, TOHKAs JIMH34,
IUIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/Ipa;

J XapaKTepu30BaTh NMPHUHLHUIBI JEHCTBUS W3YyYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB C ONOpON Ha MX OMHMCAHMS (B TOM YHCIE: CHMIOMETP, AATUYUKH IOJIOKEHHUS,
paccTosiHUS W YCKOPEHHWs, pakKeTa, 93X0JOT, OYKH, IEpHCKom, (QoToanmapar, ONTHUYECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, J03UMETpP, KaMmepa BuibcoHa), MCIoib3ys 3HAHUS O CBOWCTBAX
(bu3nvecKuX SIBICHUHA U HEOOXO0MMbIE (PH3HMUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTENIBHBIX TPUOOPOB M TEXHOJIOIMUECKUX MPOLIECCOB MPU PELICHUH y4eOHO--
MPaKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JJISl IOCTPOEHUSI U300paK€HUH B MJIOCKOM 3€pKaye U
cobuparoIei JIMH3e;

. MPUBOJUTE HpPHUMEPHl (HAXOAUTh HHPOPMALUI0 O MPUMEPAX) MPAKTUYECKOTO
WCIO0JIb30BAaHUS (PU3NYECKUX 3HAHMM B MOBCEJIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu OoOpaleHuu ¢ MNpUOOpaMM U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
coOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaloIIel cpee;

. OCYILIECTBIIATh TOUCK HH(popManuu ¢usnueckoro cojiepxanusi B MHTepHeTe,
CaMOCTOSITENIBHO  (OpMyNnUpysl  MOUCKOBBIM  3ampoc, HAXOAWTh IYTH  OIpeeIeHUs
JOCTOBEPHOCTH TMOTy4€HHON MH(OpPMAaIMK Ha OCHOBE MMEIOIIUXCS 3HAHUM U JTOMOJTHUTENIbHBIX
HCTOYHUKOB;

. WCIOJIb30BAaTh TMPH BBHIMOJIHEHUH YUeOHBIX 3aJaHUil Hay4YHO--TIOMYJISPHYIO
JTUTEepaTypy (PHU3NYECKOTO COJEp:KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceTu HWHTepHer,
BIIaJIETh MpUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, MNpeoOpa3oBaHus HHGOpPMaLKUKd U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHbIC IHUCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE
MHGOpPMALUU U3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO COAEPIKAHUS, MTyOJUYHO MPEICTABIIATh
pe3yibTaThl NPOEKTHOM WM HCCIIEAOBATEIbCKOM JEATENIBHOCTH, IPU 3TOM T'PaMOTHO
UCIOJb30BaTh N3yYEHHBIN MOHATUIHBIN annapar u3y4yaeMoro paszaena (pU3UKd U CONPOBOXKIATh
BBICTYIIJICHHE IIPE3eHTalMeN ¢ yU€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kourtpoabubie | Ilpakruueckue | (uupposbie)
n/n NPorpamMmbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PCTATHbIC COCTOARMA Betiectna https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAIICCKOT ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
11 10 1
OTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B3aumoeiictBre T 20 1 3
HMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusl U BOJTHbBI
2.1 MexaHnudeckue KojieOaHus 7 3 bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4eCcKHEe BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
b K
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 nommorexa L10

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

4.2
JIMH3BI ¥ ONITUYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE SIBJICHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2 1
> CTpOCHHE ATOMHOTO AP 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SAnepHbie peakuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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