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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUW M TPEOOBAaHUU K pe3yJibTaTaM OCBOCHHS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueild mporpaMMbl BOCITUTAHUS
u KoHueniuu npenogaBanus yueOHoro npeamera « Dusukay.

Copepxanne mnporpamMmbl 1Mo (U3MKE HANPABIEHO Ha YJIOBIETBOPEHUE
HOBBIIIEHHBIX 3alpOCOB O0yYaromMXCs, CTpeMsIMXcsi K Oonee riaybokomy
OCBOCHHIO (DU3MYECKUX 3HAHWW, W Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOU
rpaMOTHOCTH  oOydawmomuxcia. B nporpamme mno (u3uke  y4UTHIBAIOTCSA
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOI'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BATEIbHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOITNXCS.

[Iporpamma mno ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHs METOJUYECKOU
MOMOILMY YYUTENIO B CO3/IaHNU paboveil MporpaMMbl IO YYEOHOMY IIPEIMETY .

dusnka SABIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUYHBIX YYeOHBIX
IPEIMETOB, MOCKOJBbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UYECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpEeNOoCTaBIseT HaumOoJee SCHble O00paslpl MPUMEHEHHS HAyYHOIO METoJa
MO3HaHMSI, TO €CTh CII0C00A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaroluxcsl.

N3ydyenne ¢usukn Ha YyriayOJIEHHOM YypOBHE IMPEAINONAracT YBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIETEHTHOCTSIMH, XapaKkTepUu3yIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBaHUS;

WHTEPIPETUPOBATh JAHHBIE M HUCIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUS BBIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenoaaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepauuu, peaTn3yrOMIMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus: Gpu3NKu Ha yriiyOlIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa W CTPEeMJICHUS OOYyYaronIuXcsi K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHUE yMEHUW NTPUMEHATh (U3MUYECKUE 3HAHUS U Hay4yHBIE
JI0KA3aTeNIbCTBA ISl OOBICHEHUS OKPY KAIOIINX SBIICHHIA,

dbopMHupOBaHWE TIPEACTABICHUA O pONMM (PU3WKU M7 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccoHanbHON  JEesATEeNBHOCTH, CBSI3aHHOW C (DU3UKOM, MOATOTOBKAa K
TanbHEHIIIeMy 00yUSHHUIO B 3TOM HalpaBJICHHH,

dbopMHUpOBaHWE TOTOBHOCTH K JallbHCUIIEMY W3y4YCHHIO (U3NKU Ha
yrayOon€HHOM YpOBHE B paMKax COOTBETCTBYIONUX TMpoduieir oOydeHus Ha
YpOBHE CpeAHero oouiero oopa3oBaHus.

JlocTiwkeHrne 3THX Iejiel MmporpaMMbl MO ()U3UKE Ha YPOBHE OCHOBHOTO
o0111ero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npUOOpETeHNE 3HAHUK O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHNEe YMEHHUIM aHATM3UPOBATh U OOBICHIATH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3yYCHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KaYECTBEHHBIX 3a71a4, TPEOYIOIHNX
CO37aHUSl W WCIONB30BaHUS (PU3MUECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIIEOBATEIbCKUX YMEHMI: HAOIIONATh SIBICHUS W U3MEPATH
(Gbu3HYeCKUe BEIMYMHBI, BBIIBUTATh THIIOTE3bl U TPE/jIaratb SKCIIEPUMEHTAIbHEIC
CIOCOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTATBHBIC
WCCJIeIOBAHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC TAHHBIC U JIEJaTh BBIBOIBI;

OCBOCHHE NpUEMOB paboThl ¢ WHOpMaluel (HU3UIECKOTO COAEpKAHUS,
BKJIFOYasi MH(POPMAIIHIO O COBPEMEHHBIX JOCTHIKEHUAX (PU3UKH, HHTEPIPETALHS U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHIH;

3HAKOMCTBO €O chepamu mpodeCcCHOHATBHONU NEITeIbHOCTH, CBSI3aHHBIMU C
(Gbu3NKON, WU COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHMIKEHUSIX
(bu3HUecKoi HayKH.



Ha wusyuenue ¢usukn (yriayOnéHHBIM YpPOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoBanusi oTBoauTcs 340 wacoB: B 7 kijacce — 102 ygaca (3 vaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 yvacos (4
yaca B HEJIEIIIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

Pa3znes 6. TerioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, TOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenn TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHHUW BEIIECTBA.
Kpucrannmueckne u amopdusie Tena. ['padeH — HOBBIN MaTepuan is HOBBIX
TEXHOJOTUN. TEXHOJOTMU TOJIyYeHHUs HMCKYCCTBEHHBIX anMa3oB. OObsicHeHUe
CBOWMCTB ra3oB, KMJKOCTEW M TBEPHABIX TEJI HA OCHOBE IMOJIOKECHUN MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMAaYMBAHUE, KANMIUISIPHBIC
sBI€HUA. TeIioBOe paclIMpeHue M CKaThe. 3aBUCUMOCTh JaBJEHUSA ra3a oOT
00BEMa, TeMIiepaTyphl.

Temneparypa. CBsI3b TeMIEpaTypbl CO CPEAHEN KUHETHYECKON SHEprueiu
TEIUIOBOTO JIBMKEHUS YacTHUll. TeMIepaTypHbI€ IIKAJbI.

Buytpennsis  sHeprus. CnocoObl W3MEHEHUsT BHYTPEHHEH SHEpruu:
Temionepegaya u COBEpIICHUE paboTHI. Bunet TEIUIoNEPENAYM:
TEIUIONPOBOJIHOCTh, KOHBEKIMs, U3IydeHrue. Buapl teronepenayn B nIpupoae u
TexHuke. HeoOpaTuMOCTh TEIIOBBIX MPOIECCOB.

KomunuectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BELIECTBA. [eIIOOOMEH U
TEII0Boe paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHEeHME TEILUIOBOro OajiaHca.

[LitaBneHne U OTBEpJICBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€NIbHAS TEIJIOTA
iaBienus. [lapooOpazoBanue u konnencanus. Mcnapenue. Kunenue. Y nenpHas
TEIJIOTa  MapooOpa3oBaHMsl.  3aBUCUMOCTh  TeMIIEpaTypbl  KUIEHUS  OT
atMoc(epHoro napieHus. HachIlieHHBII W HEHACHIICHHBIM mMmap. BiakHOCTH
BO3yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpunnmner padotel TermoBbix aBuratened. KIIJ[ TermmoBoro auraresns.
TemnoBble NBUrAaTeNM M 3alIUTa OKPYXKAKOMIEH Cpelnbl. TeErioBble IOTEPU B
TETUIOCETSX.

3aKOH COXpaHEHHS U MPEBPAIICHUS SYHEPTHUU B MEXAHUYECKUX U TEIJIOBBIX
npoueccax.

Jemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHHUS.

Ha6nronenune muddyszun.

HaGnronenue sBIeHWN TMOBEPXHOCTHOTO HATSKEHUS, CMAYUBaHUSA U
KANWUIAPHBIX SIBIICHUM.



Habintoienue TemnoBoro paciupeHust Ted.

WN3menenue paBieHus rasa npu HU3MEHEHUHM OOBEMA M HArpEBaHUM WIIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxJtaxkaeHue mpyu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHMN padOThl BHEITHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

Habnronenue kuneHusl.

HaGnronenue noctosiHCTBa TeMIiepaTyphbl IPH TUIABIICHUU.

Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITHI IO OOHAPYKEHUIO TEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIM caxapa.

N3mepenne TteMieparypel Ipd IOMOIIM YKUIAKOCTHOIO TEPMOMETpa U
JNaTYuKa TEMIIEPaTypBbl.

OnpITel MO HAOJIOJACHUIO TEIUIOBOTO PACUIMPEHMS] Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MIPUIIA.

WccnenoBanne 3aBUCUMOCTH JIaBJIEHHS BO3AyXa OT €ro oOnéMa U
TEMIIEPATYPHI.

[IpoBepka runoressl JIMHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIEpaTyphl.

HaGntonenne wu3MeHeHMs BHYTPEHHEH OSHEprum Tela B pe3yJibTaTe
TEerIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueui BOJIBI.

Onpenenenre KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJAOW MPHU TEIIIO0OMEHE
C HarpeTbIM METAJIIMYECKUM LIUIUHIPOM.

Omnpenenenre MOIIHOCTU TEIJIOBBIX MOTePh (3akoH HproToHa-Puxmana).

Onpenenenue yaeabHON TEIMIIOEMKOCTH BENIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.

Onpenenenre yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

Paznes 7. DinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpu3aums Tenl. J[Ba poaa dIEKTpUYECKUMX 3apsioB. Bzaumopaeincrtaue
3apsKEHHBIX Tell. 3akoH Kynona.

Onektpuyeckoe nose. Hanpsok€HHOCTh anexkTpuyeckoro mons. ITpuHiun
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. I[IpoBOAHMKH, HOMDJIEKTPUKH M IOJYNPOBOJHUKH. 3aKOH
COXpPaHEHHUS FIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U razax.

OnekTpuueckas nenb. Cuia Toka. DIEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOTO TOKa. COMPOTUBICHUE MPOBOAHUKA. Y JE€TBHOE
conmpoTHUBJICHUE BemiecTBa. 3akoH Oma Jisi yuactka nenu. [locnenoBarenbHoe u
napajuielibHoe coeAuHEeHne MpoBOAHUKOB. DJIC B LleNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnou nenu. [lpaBuia Kupxroda. Pacu€r mpocThix 37eKTpUYECKHX
uenen. HemmHelHbie 2J1EMEHTHI.

PaGota u MOIIHOCTH JJIEKTpUYECKOro ToKa. 3akoH JDxoyns-Jlenna.
DNEeKTpUYECKUE TENU U MOTPEOUTENn MEKTPUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE NJIA )KU3HU Ha 3eMII€.
OneiT Opcrena. MarHutHoe TONE AIAEKTPUYECKOro Toka. OmnbiT  Ammepa.
[IpumeHeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JleWCTBHE MArHUTHOTO IO Ha
npoBoAHUK ¢ TokoMm. Cuia Awmnepa U  ompeneneHue €€ HamnpaBICHUS.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJBUrATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnebitel @apaned. SABieHne 31eKTpOMarHuTHON uHAyKuuu. [IpaBuno Jlenua.
DIIEeKTpPOreHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAaHIIMM HAa BO30OHOBIISIEMBIX HCTOYHUKAX JHEPrUU. DKOJIOTHYECKHE
poOJIeMbl SHEPTeTUKU. TOIITUBHBIC SJIEMEHTHI U AJICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apsA10B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpPAHEHUS JIEKTPUUECKHUX 3aPSJIOB.

MogenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMa)KHBIX CYJITAaHOB.

[IpoBOAHUKY U JUAJIEKTPUKH.

HcTOYHMKH TTOCTOSTHHOTO TOKA.

JIeHicTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

["a30BbIi1 pa3ps.



N3MepeHue cuiibl TOKka aMIepMETPOM.

N3MepeHne 3eKTpUIeCKOTrO HANPSHKEHUS BOJIBTMETPOM.

Peocrar 1 Marazud conpoTUBIICHUN.

B3aumopelicTBrE NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3JIeJICHUsI MOJIOCOB MarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe noje ToKa. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSIHHOTO TOKA.

Onbitel Dapapes.

DJIEKTPOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel 10 HAOJIONCHUIO JJICKTPHU3AIMU TN TPU CONMPUKOCHOBEHUU U
VHIYKLHEH.

UccnenoBanne AEUCTBUS DIIEKTPUYECKOrO TMOJsS HAa MPOBOJHUKH U
JTUAJIEKTPUKH.

COopka 1 UCTIBITAaHUE AIEKTPUUYECKOM 1IeMU MOCTOSIHHOTO TOKA.

Uccnenoanmne 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsKEHHS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnpIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh DJIEKTPUYECKOT'O COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IJIOIIaAN MTOMEPEYHOr0 CEYECHUS U MaTepuarna.

Ornpenenenue yAeabHOTO CONPOTUBIICHUS TPOBOJHUKA.

IIpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHUW MOPU  TOCIEAO0BATEIBHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [Jd CWIbBl TOKAa NP NAPAJUIEILHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue IJ[C 1 BHYTPEHHETO COMPOTUBJIEHUSI UCTOYHUKA TOKA.

[Tposepxka mpasun Kupxroda.

[IpoBepka BbInoIHEHUS 3aKO0HAa OMa 15 MOJHOM LEMNu.

N3yueHne BOJbTAMIIEPHBIX XapaKTEPUCTUK HEJTUHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJIMBaHUSI WK MOJYITPOBOJIHUKOBOIO JINOJA).

Omnpenenenre pabOTHI SMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.

OnpeneneHrne MOUTHOCTH AJIEKTPUYECKOT0 TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Onpenenenne KII/] HarpeBaTensi.

UccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB MPU UX O0bEAMHEHUU U
pa3ielieHUHN.

UccnenoBanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.



OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOICHCTBUS KaTYLIKH C
TOKOM M MarHuta OT CHJIbl M HampaBJEHUsS TOKAa B KAaTyIIKE W OT HAJIAYHUA
(OTCYTCTBUS) CEpACUHUKA B KATYIIIKE.

N3yuyeHne neicTBus MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padOoThl 3J1€KTPOJBUTATETIS.

N3mepenne KIIJ] snekTpoaBuraTesibHOM YCTAHOBKH.

OnpITBI MO  HWCCICIOBAHWIO  SBJCHHUS  3JCKTPOMArHUTHOW  WHAYKIIHH:
WCCJIC/IOBAaHNE N3MCHCHNUY 3HAYCHUS M HAIIPABJICHUS WHAYKIIHOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexanuveckue siBJIeHUs.

Mexanuueckoe JBwKeHue. MarepuanbHas Touyka. CrocoObl omucaHus
MEXaHUYECKOT0 JABM)KEHUS: TaOJIMYHBIN, rpaguueckuil, aHanutuueckuii. Cucrema
oTcuyéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUS.

BekTopHble BENMYUHBI, ONEpAMUA C BEKTOPAMU, IPOCKIIMU BeKTOpa. Paauyc-
BEKTOP MAaTE€pUaJIbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMeEpHOe
MPSAMOJIMHEMHOE  JBWKEHHE. HepaBHOMEpHOE MNPSIMOJMHEWHOE IBUKCHHUE.
Cpennsis 1 MTHOBEHHAsi CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHENMHOE JBHXKEHUE. Y CKOPEHHE
cBoOoHOTO MageHus. OnbIThl [anues.

I'paduueckas muTEepnperanust yCKOpEHUs, CKOPOCTH, MPOMJAEHHOIO MyTH U
MepEeMENICHUS JJIsl TPSMOJIMHEMHOTO JBUXKECHUS.

JIBi>xkeHue Tenna, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBr>KeHHE 10 OKPYKHOCTHU. JIMHEHHass CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 4acToTa OOpallieHus Mpyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE IIPU IBUKEHUU 110 OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYIOIIIAS CUIA.

IIepssii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpuHUMND Cynepno3uuuu CUl.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TpEHUs MOKOsI, Apyrue Buabl TpeHus. KosdduuueHt tpenus.

JIBM>KEHHE TEN MO OKPYKHOCTH TOJT IEMCTBUEM HECKOJBKUX CHJL.

3akon bepnymnu u noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENIbHBIC
anmaparel, CyJa Ha TOABOAHBIX KpBUIbAX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOMJISIX. JBHDKEHME 10e3/1a HA MAarHUTHOM MOYIIIKE.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUs. J[BUIKEHUE TEJI BOKPYT
rPaBUTALIMOHHOTO IIeHTpa (B ToM uuciae ImmaHer Bokpyr Comuima). Ilepsas
KOCMHUYECKast CKOpocTb. HeBeCOMOCTh 1 meperpysKu.



PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tenma. W3meHeHue wumnyinbca. KMmnoynsc cunbl.  Yiopyroe u
HEYIPYro€ B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa CWi TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHepruu U padoTel. [loTeHIManbpHas YHEPTUsl TeJla, MOIHITOrO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas sHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKON SHEPruu. 3aKOH M3MEHEHUS M COXPaHEHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

Halnronenue MexaHUYecKOro JBUKEHHS Tejla OTHOCHTENIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHUE MyTell W TPAEKTOpUM JABUKEHUS OJHOTO W TOTrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBU>KECHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue aBMKeHUS TeNa 10 OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SBIICHHUM, MPOUCXOJANIUX B CHCTEME OTCUéTa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

Habnronenue paBHOBecus TeJl, CBOOOIHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUATBHBIX CUCTEMAaX KaK MOJATBEPKICHUE MPUHIIUIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€a OT €r0 MacChl U JEHCTBYIONIEH HA HETO CHUIIBIL.

HaGnronenue paBeHCcTBA CUIT TPU B3aUMOJICUCTBUU TElL.

M3MeHeHue Beca Tenna Ipu yCKOPEHHOM JIBUKEHUM.

[Ieperaua uMIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMIyJibCca P YIIPYTOM B3aUMOJCHCTBUH.

Habnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJCHUU.

CoxpaHeHue PHEepruu Mpu ABUKEHUH TeJla MOoJ1 JEMCTBUEM MPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoncrpyupoBanue TpakTa mjisi pa3roHa W JalbHEHIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIapUKA WA TEIIEKKH.

Ompenenenre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WM JIBWKCHUS
IapyKa 1o HaKJIOHHOM IUIOCKOCTH.



OnpeneneHue yCKOpEHUs Tela NpPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IMYTH OT BpPEMEHH IPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTe3sl: €ciiv MpyU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanue nBM>XEHUS Tella, OpPOIIEHHOTO MO/ YTJIIOM K TOPU30HTY.

HUccnegoBanne 3aBUCUMOCTH  CHJIbI  TPEHUSI CKOJIBXEHUSI OT  CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenre kKodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOUIEH B MIPYKUHE, OT
CTEIEHH JiepopMaIuu MPy>KUHBI.

Onpenenenue pabOThl CHIIBI TPEHUSI PU PABHOMEPHOM JBIKEHUH TeJia IO
TOPU30HTAIBHON IMIOBEPXHOCTH.

Onpenenenue paboThl CUIBI  YNPYTOCTH TMpPU  TMOABEME TIpy3a C
UCIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe nmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIuuTyna. [‘apMoHudeckue KojebaHus. 3aTyxaroliue KoJieOaHus.
BrinyxneHnbie kosie0anusi. PezoHaHc.

MaremaTnyeckuii U TNpPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHepruu npu
KOJIe0aTeIbHOM JIBUXKCHUU.

Mexannueckue BoJiHBL. [IpomonibHble W TomepeuHble BoJHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHus u nudpakius. [jinHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHuss. MexaHn4eCKHUE BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaneHne m oTpakeHHE 3ByKa. I pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3onanc B akycrtuke. MH(pa3Byk u ynbTpazByk. Mcmonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

HaGmronenne koneOaHuii Ten I1O4 JOEWCTBUEM CHIIBI TSKECTH W CHJIIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJIeOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).

Habnronenue untepdepennnu u audpakiinyu BOJIH HAa TOBEPXHOCTH BOJBI.

HaOnronenue 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol.



Omnpesenenre 4acTOThHI ¥ Mepruojia KoJieOaHu MaTeMaTUYECKOT0 MasTHHUKA.

Omnpenenenre 4acTOThI M Miepuoja KoyieOaHui MPY>KUHHOTO MasATHUKA.

HccnenoBanue 3aBUCUMOCTH MepUoja KOJeOaHW Ipy3a HA HUTH OT JJIMHBI
HUTH.

WccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJI€OAHUN TPYKUHHOTO MAsITHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJA KOJEOaHWI Tpy3a, MOABEIICHHOIO K
JIEHTE, OT MacChl Ipy3a.

OnbIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTD MepHoa KoineOaHu MpyKUHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasznes 10. D1eKTpOMAarHuTHoOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. Illkana snekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
DJIEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBsi3u. Panmornmokanus. Kocmuueckas
CBSI3b.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: HHTephEpeHINS U AUPPAKITHSL.

Hemoncmpayuu.

CBOiICTBA PNIEKTPOMATHUTHBIX BOJIH.

Nurepdepenuus n audpakuus cBera.

Jlabopamopnuie pabomul u onvimol.

N3yuenne CBOWCTB SJICKTPOMATHUTHBIX BOJH C IOMOINBI0 MOOHIBEHOTO
TenedoHa.

[IpoBeaeHMEe OMBITOB MO HAOMIOACHUIO HHTEPHEPEHITNHN U TU(PPaKIIUU CBETA.

Pasznesn 11. CBeToBbI€ AABJICHUS.

JlyyeBass MoOIenp CBeTa W TEOMETPUYECKAsT ONTHKA. VICTOYHHMKHM CBETa.
[IpsamonuueitHoe pacnpocTpaneHue cBera. 3armeHuss Conxnua u JlyHBI
Otpaxxenne csera. Ilnmockoe 3epkaio. 3akoH oTpakeHusa cBera. IlocTpoeHune
U300pakeHU, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akOH IpenoMiIeHUs cBeTa. [loaHoe oTpa)keHHe cBeTa.
Hcnonp30BaHne MOJIHOIO OTPAKEHMS B ONITHYECKUX CBETOBOJAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nydyed B JmH3E. DopMmyna TOHKOW JH3BL. [locTpoeHue
U300paKeHU, CHOPMUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
¢doToamnmapaTa, MHUKpOCKONa M Tejeckona. [y1a3, kak onTuyeckas CHUCTEMA.
bim30pyKOCTh M JAITBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus ceera.



Hemoncmpayuu.

[IpssmMomnrHEetHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[TomyuyeHnue n300pakeHUi B IMJIOCKOM 3€pKaje.

[Ipenomiienue cpera.

Onruueckuii CBETOBOI.

Xox mydeii B coOuparonieil JinHse.

XoJ Iy4yelr B pacCEeUBAIOIIEH JINH3E.

[Tonyyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpunun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.

Mopnenb rinasa.

Pasnoxenue 6enoro cBera B CIEKTP.

[Tonyuenue 6e0ro cBeTa MpM CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnule pabomul u onvimol.

Hccnenopanne 3aBUCUMOCTH yIJla OTPaXXEHUs CBETOBOIO Jiyya OT Yyrja
NaJCHUs.

W3yueHue cBOMCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTIJIa IPEJIOMIICHHS OT yIJIa NAJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuyenue n300pakeHui ¢ TOMOIIBIO COOMPAIOIICH JINH3HI.

Omnpenenenre (POKYCHOTO PACCTOSHUS M ONTHUYECKOM CUIIbI coOuparouiei
JIVH3BI.

OnbITHI 1O Pa3oKEHUIO OEJIOr0 CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO IIBETa MPEAMETOB IPH HMX HAONIOJEHUU dYepes
[[BETOBbIC (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u muianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanune u norsomeHue ceeta aroMoM. KBaHThI. JInHe4aThIe CIIEKTPHI.

PannoaktuBHOCTh. Anlb(a-, 6eTa- U raMmma-uziayyeHus. CTpoeHre aTOMHOTO
anpa. HykioHHas wmopens artomHoro sazapa. MW3otomsl. PaanoakTuBHBIE
npespaiienus. Ilepuon monypacnaga atoMHbIX saep. JlelcTBue paauoaKTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3MBl. 3alUTa OT PATHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuuu cuHTe3a U
nenenus saaep. Mcrounuku sHeprun CosiHIA W 3BE37. flnepHas SHepreTuka.
DKOJIOTHYECKHE MPOOJIEMBI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpsl U3ITy4YEeHHSI U TTOTJIOLICHUS.

CnexTpbl pa3auyHbIX ra3oB.



CnekTp Bogopo/a.

HabGitonienue TpekoB B kamepe BunbcoHa.

PaboTa cuérunka HOHU3UPYIOLUIUX U3ITYUEHUH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAIOB U MPOJYKTOB.

Jlabopamopnuie pabomul u onvimol.

HabutoieHne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4YECHHUS.

HccnenoBanue TpekoB: U3MEPEHHE YHEPTUU YACTHUIBI IO TOPMO3ZHOMY MYTH
(o portorpadusam).

W3mepenune paaroakTUBHOTO (oOHA.

IHoBTOPHUTEIBLHO-00001IAOINIA MOTYJIb.

[ToBTOpUTENBHO-00001IAIOIIKMI MOYJIb MIPEAHA3HAUEH AJIl CUCTEMATHU3AIUU
U 0000ImIeHUs  MPEIMETHOTO  COACPKaHUS M ONbITa  JEATEIbHOCTH,
OpUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (UM3HKU YIIIyOJIEHHOTO YpPOBHS, a
TaKXKe /7151 IOJrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 110 (pU3HUKE.

B nmnponecce wu3yueHus JAHHOTO MOAYJIS PEAIM3YIOTCS U IOJIYYaroT
JalpHElIIee pa3BUTHE ydeOHble JEHCTBUS, OOECHEeUnBaOLIUE JOCTHKEHUE
OpPEIMETHBIX W METalpeAMETHBIX pPE3ylbTaToB OOydeHHs, (OpMHpPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBJICHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIIEI0BATENbCKUE NEHCTBUS (BBIABH)KEHUE
TUIOTE3, MOCTAHOBKA LEIM U IJIAHUPOBAHUE HCCIIENIOBAHUS, aHAIM3 JAHHBIX U
MOJIyYeHHE BHIBOJIOB).

[IpeanoututenbHO  (POPMOIl OCBOECHHUS MOIYJIA SBISIETCS MPAKTHUKYM,
IporpamMma KOTOpOro BKIIFOUYAET:

peuieHre 3a1ad, OTHOCSIIMXCA K PasIMYHbIM pasfellaM M TeMaM Kypca
($uU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHNE Pa3HbIX Pa3/IeloB;

BBINIOJIHEHUE JIA0OPATOPHBIX PAOOT U OMBITOB (BKJIIOYask pabOThI M OMBITHI U3
NepeuyHel K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHUPOBAHUS
IPOBEJICHUS UCCIIEIOBaHMs, BEIOOpa 1 000CHOBAaHHUS METOAAa U3MEPEHHs BEJIHUNH,
COOPKH 3KCIIEPUMEHTAILHON YCTaHOBKHU;

BBINOJIHEHHE MTPOOJIEMHBIX 3a/laHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3agaHusl MO ECTECTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIIOBBIMU WM UHIMBUYaJTbHBIMU IPOEKTAMHU, CBA3AHHBIMU C
coJiepKaHueM Kypca (pU3HKH.

N3ydenune mnoBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXET 3aKaHYMBAThCS
IPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kype (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOrO YPOBHS CIIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JIMarHOCTUYECKOI pabOThl MOTYT MMOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOUINXCs



K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3MKe, a TaKkke
CBUJIETEIHCTBOBAThH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA YTI'UIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHNMA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydenust GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIOLINE JTUUYHOCTHBIE PE3YyJIbTaThl B
YacTu:

o I)nampuomuueckozo 60CRUmMAaHUA:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

LEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

o 2)2parxcoanckozo u 0yx08HO-HpPAEGCHMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
busuKy;

OCO3HaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSTUE ICTETHUECKUX KauyecTB (pU3MUecKkor Hayku: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKd KakK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMHM, BAXKHEWILIEW COCTABIIAIOLIECH
KYJBTYPBIL;

OpUEHTallsd B JICATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
Ipe/ICTaBlIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBL;

pa3BUTHE HAY4YHOW JIOO03HATEIBHOCTH, HHTEpPEca K HCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaremyput 300p06bsa u IMOUUOHATILHO20 DJ1A20N0AYYUA:

OCO3HAaHWE LIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBWil O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JA0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEQIIEKCHH, MpPU3HAHUE CBOEro IIpaBa Ha
OIIKOKY U TAaKOT'O ke MpaBa y APYyroro 4yejJoBeKa;



*  6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ay (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOU U COIMaIbHON
HAIPaBICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (U3UUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBI3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00JIacTH  OKpYXarolleil cpenpl, IUIAHUPOBAHUS TOCTYNIKOB M OIICHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPEJIbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX

pelieHus;
o §)adanmayuu K U3SMEHAINOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BBIMIOJHEHUU MCCIEIOBAHUNA U
IPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTUX;

IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUHM, yMEHHMH (OPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B o0nacTu
busuKy;

IUTAHUPOBAHUE CBOEr0 pAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3U MIPUPOAbI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PUBNUYECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUU C Y4YE€TOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpexy,
BO3MOYHBIX TJI0OQJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTre ocBoeHHS TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aAeiicTBUs:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIIEHUI ), KJIaCCU(MUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUsl B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITh NPUYUHHO-CIICJCTBEHHbIE CBA3M IMPU H3YYEHUU (PU3MYECKUX
SABJICHUM W TMPOLIECCOB, JEJaTh BBIBOJbI C HCIOJIb30BAHMEM JEAYKTHBHBIX H
UHAYKTUBHBIX  YMO3aKJIFOUEHHMH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SX
(bu3HUeCKNX BEJINYUH;

CaMOCTOSATENIbHO BhIOUpaATh CHOCOO pelieHus yueOHOM (pu3nueckol 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEILIEHHUSA, BHIOOpP Haubosee MOAXOSAIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0OBATEIBCKUI HHCTPYMEHT TO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJBIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIIUIO, MTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI WJI DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO HAOIIOAEHUS, OTbITa, HCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JlajbHeIIee pa3BuTue (HGU3NIECKUX MpOIECCOB,
a TaKKe BBIIBUTATh MPEANOJIOKEHUs 00 MX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6ora ¢ undopmaumeii:

OPUMEHSTh PA3JMYHBIE METOJbl, MHCTPYMEHTBl M 3alpoChl MpU MOHUCKE U
otOope nHbOpMaIlMU WIN JAaHHBIX C YUYETOM MPEIIoKEHHONW yueOHOM Pu3ndeckon
3a/1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM 1O KPUTEPUSM, MNPEII0KEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHpoOpMaIlMM U WIUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
quarpaMMaMu, MHOM TrpauKoil 1 ©X KOMOMHALUAMH.

KoMMyHUKATHBHbIE YHHBePCAJbHbIE YUeOHbIe 1eliCTBUS:

B XOJe OOCyXJeHus ydeOHOro MmaTepualia, pe3yJbTaToB J1abOpaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEeMbI H
BBICKA3bIBaTh UJEW, HALCJCHHbIE Ha pEIIEHHE 3aJaud U MOAJAEpKaHHe
Oaro>keaTeIbHOCTH OOIIEHUS;

COIOCTABJISITh CBOM CYXKICHHS C CYXACHUSMHU JIPYTHX YYaCTHUKOB JHAJIOTa,
OOHaApYXUBATh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJbTaThl BBIMOIHEHHOTO (U3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI IPU PELLIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JESATENIbHOCTH, OpPraHU30BBIBATh JIEHCTBUS IO
e€ JOCTWKEHHUIO: pacHpelesiaTh pojid, OOCYXKIaThb MPOLECCHl U Pe3yJbTaTbl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATH CBOKO YacTh padOThI, JOCTUrasg KaueCTBEHHOI'O pe3ysbTara o
CBOEMY HAIIPaBJICHUIO M KOOPAMHHUPYS CBOM JACUCTBHUS C JAPYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

BBISIBJISIT TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOMUX IS
pemieHust GU3NYECKUX 3HAHU;

OPUEHTHPOBATbCS B  PA3IMYHbIX  MOAXOJAaX  NPUHATUA  pEHICHUU
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN IPyIION);

CaMOCTOSATENIbHO COCTAaBJISATh AJTOPUTM pelieHus (GU3HUEeCKOW 3aJadyul WU
IUIaH  WCCIEAOBaHUS C YYETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI PELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh mjiaH e€ U3MEeHEHHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HENOCTHMIKEHHUS)  pe3yJbTaTOB
JesITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBINOJHEHUS
(U3NYECKOr0 HCCIIEOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYallui, yCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s1 HA MECTO APYTOoro 4eJoBeKa B XOJAE CIOpa WM JTUCKYCCHUH Ha
Hay4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY IPYIoro.

IpU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NYECKUX 3a7ad UiIU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydeHuss ¢ 8 knacce mpenMeTHbIE pe3yJbTaThl Ha YTIyOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUINA:



UCIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE U
aMmop(Hble Tena, HACBHIIIEHHBbIH W HEHACBHILIEHHBIM Map, CrocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsiji, IPOBOJHUKH,
HOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH MIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHUYECKass CUCTEMA) U CHMBOJIMYECKUH SI3bIK (U3UKH TpU
pelIeHn YYeOHbIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (CKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAYMBAaHHUE, KalWJUISIPHBIC SBJICHMS,
UCTHapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KPHUCTaUIM3alMsl, KHUIIEHHE, CIOCOObI
TeIulonepeauyn (TEIIONPOBOAHOCTb, KOHBEKIUS, U3YyUEHHUE), TEIUIOBbIE TIOTEPH,
ANEKTpU3alus Tel, B3aUMOJIEUCTBHE 3apsiAoB, JNEUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEICTBUE MATHUTOB, JE€HCTBUE MATHUTHOTO IOJS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUI0 MX XapaKTEPHbIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh  IPOSIBIEHWE  M3YYEHHbIX  (PU3MUECKMX  SBICHUN B
OKpyKaromeM wmupe (B ToM 4ucie (U3UYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIIBI B IMPUPOJIE,
uznyuyenue CoiHia, 3amep3aHue BOoJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIIEHUS B aTrMocdepe, 3IEKTPUUYECTBO
KUBBIX OPraHW3MOB, MArHUTHOE T0J€ 3eMJIH, Ipeild MOII0COB, POJIb MArHUTHOTO
noyigs JJIs KU3HM Ha 3emiie, TMOJSPHOE CHUSHUE), MPU O3TOM MEPEBOJIUTH
OPAKTUYECKYI0 3a/7adyy B Y4YEOHYI0, BBIICIATh CYILIECTBEHHBIE CBOMICTBA
(mpu3HaKu) GU3HYECKUX SBICHHM;

ONUCHIBAaTh M3yUYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SIBJICHMS, HCIOJb3Ys
du3nueckue BeNWYUHBI (TeMmIeparypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yJelbHas TEIJIOEMKOCTh BEIECTBA, YJIENbHas TEIIOTa
IUTABJIEHMS, YJElbHas TEIUIOTa NapooOpa3oBaHMs, YJElIbHAs TEIUIOTAa CrOpaHUs
TOIIMBA, KO3 (PUIIMEHT MOJIE3HOro ACHCTBUS TEIJIOBOM MaIIMHbBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3AYyXa, DJIEKTPUYECKMM 3apsi, CHJA TOKA, DJIJIEKTPUYECKOE
HanpsDKEHWe, CONpOTHBIEHHE NpoBoAHMKA, DJ[C B LeNMM MNOCTOSHHOTO TOKA,
ANEKTPUYECKOE YAEIBbHOE COMNPOTUBJIEHUE BEUIECTBA, padoTa M MOIIHOCTH
3IIEKTPUYECKOr0 TOKA), IPU OMMCAHUU MPABUWIBHO TPAKTOBATH (DU3HMUECKUIA CMBICI
UCTIOJIb3YEMBIX BEJIUYMH, UX OOO3HAYEHUS U €IMHULBl (U3NYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKN U3yYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3HUECKHE SBJICHHS W IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOPUU CTPOEHUS
BEIIECTBA, YpaBHEHUE TEIJIOBOrO OajlaHCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO



3apsana, 3akoH KynoHa, NMpUHIMIT CyNEpPIO3HLIMM JJIEKTPUUYECKUX MOJEH, 3aKOH
Oma st yyacTtka 1ienu, npasuia Kupxroda, 3akon OMa a1 OJHOM Lienu, 3aKOH
JIxoynsa-JleHna, 3aKOH COXpAaHEHWs SHEPrUHU, IPU 3TOM pa3IUYaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH HPOCThIE (PU3MUECKHE MOJEIU pPEeaNbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOICTBA
00BEKTOB, MPOIECCOB, SIBJICHUHN, TPUMEHATh (PU3NYECKUE MOJEIH I OObSICHEHUS
(U3HYECKUX MPOILIECCOB U PEUIeHUS YUeOHBIX 3a]1ay;

OOBACHATH PU3NYECKUE SBICHHUS, IPOLIECCHI M CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE€ CHUTyallMii IpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS
XapaKTEPHbIX 3HAYCHUNW (PU3NUYECKUX BEJIMYUH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH NPUUYUHHO-CIEICTBEHHBIE CBSI3U U BBICTPAaUBaTh
JOTUYECKYK) LEMOYKY PpACCYyKIECHHM C ONOpOM HAa H3YUYEHHbIE CBOMCTBA
(¢usnyeckux sBICHUHN, PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEpPEHHO pelaTh pacuy€THble 3a7aud (C onmopod Ha 2—3 ypaBHEHHUSA) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BBIOMpas aJeKBaTHYIO (PU3UYECKYI0 MOAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJI, CBA3BIBAIOLIIUX (PU3HUECKHE BEIUYHMHBI,
3alMChIBaTh KPAaTKOE YCJIOBUE U PAa3BEPHYTOE pEIICHHE 3aJadd, BBISABIATH
HEJOCTAOIINE WU U30BITOUYHBIC TaHHBIE, 00OCHOBBIBATH BHIOOP METO/IAa PEIICHUS
3aJ1a4M, HCHOJIb30BATh CIPABOYHBIC [JAHHbIC, IIPUMEHITH METOAbl AaHaIU3a
pa3MepHOCTEN, HUCMONb30BaTh IpauuecKre METOAbl PEIICHUs 3a/ay, MPOBOJUTH
MaTEeMaTUYECKUe MpeoOpa3oBaHUsl W Pacy€Thl, OLEHUBATh PEATUCTHYHOCTH
MOJyYEHHOTO 3HaueHus (U3MUECKONM BEIMUMHBI U ONPENENATh Pa3MepHOCTh
(bu3HYeCKO BEIMYUHBI, TOJTYYEHHOU MPHU PEIICHUH 33/1a4K;

pacno3HaBaTh NpPOOJEMBI, KOTOpPbIE MOXKHO pPEHIUTh MpPU  MOMOILU
(u3MUEeCKMX METOJ0B, M NpeajaraTb OpPUEHTUPOBOYHBIM CHOCOO pEIICHHS, B
ONMCAaHUM  HWCCIEAOBaHUS  paclo3HaBaTb  IPOBEPSIEMOE  IPEAINOJIOKEHUE
(runotesy), UHTEPHPETUPOBATH NOJYyUEHHBIN Pe3yJIbTaT;

IIPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WIH (PU3NYECKUX
CBOMCTB Ten (KanWUISIpHBIE SIBJICHMS, 3aBUCHUMOCTH JIaBJIEHUA BO3AyXa OT €ro
o0bEéMa W TeEMIepaTypbl, CKOPOCTH IpoOIecca OCThbIBaHUSA (HarpeBaHus) Mpu
U3Jy4EHUH OT LBETa H3JIydaroumedl (MOIJIOMAoNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHHs] BOJABI OT TEMIEPATYPhl JKUAKOCTH M IUIONAAU €€ TMOBEPXHOCTH,
AJIEKTpU3aLMs TEJ U B3aMMOJEUCTBUE AIEKTPUUYECKUX 3apsS0B, B3AUMOJCHCTBUE
NOCTOSIHHBIX MAarHUTOB, BU3YaJIM3alllsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB,
JNEUCTBUS MarHUTHOTO MOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMTa,
CBOMCTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKAa): (hOpMyIHpOBaTh MpPOBEpsieMOe
npeanoioxkeHue (TUmoTresy) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIOJCHUH,



CaMOCTOATENILHO COOMpPAaTh YCTAHOBKY W3 H30BITOYHOrO Habopa 00OpyIoBaHUS,
OTHCHIBATH XOJI OTBITa ¥ (POPMYITHPOBATH BHIBOJIBL;

IPOBOJUTH TPSMBIE M KOCBEHHBIE HW3MEPCHHS (DU3UYCCKUX BEIUYUH
(Temmeparypa, OTHOCHTENbHAS BIAXHOCTh BO3MyXa, CHJA TOKAa, HAIMpsHKEHUE,
yAelbHas TEIIOEMKOCTh BEIEeCTBAa, COMPOTUBIEHUE TPOBOAHUKA, paboTa u
MOIITHOCTh JJICKTPUYECKOTO TOKA) C MCIOJIh30BAHUEM AHAJIOTOBBIX U ITU(PPOBBIX
pruOOpPOB, 0OOCHOBBIBATH BHIOOP METOJIa M3MEpEHHUs, (DUKCHUPOBATH IMOKA3aHUS
puOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMON BEIMYMHBI C TTOMOIIBI0 YCPETHEHUS
PE3yIBTATOB CEPUU U3MEPECHHUI U OIICHUBATH MOTPEITHOCTh H3MEPEHUM;

MIPOBOJUTH IKCIIEPUMEHTAIBHBIC HUCCIEAOBAHUS 3aBHCHUMOCTEH (DU3NYECKUX
BEIMYMH (3aBUCHMOCTh NIaBIICHUS BO3AyXa OT e€ro o0béMa W HarpeBaHUS WIA
OXJIQXKICHHSI, HCCIICIOBAaHUE SBJICHUS TEIDIOOOMEHA ITPU CMENTUBAHUN XOJIOAHON 1
ropsideii  BOJBI, 3aBUCHMOCTh CONPOTHBICHUS TPOBOAHUKA OT €ro JJTUHBI,
IUIOMIAAN TOMEPEYHOT0 CEYCHUS ¢ YACIBHOTO COMPOTUBJICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIBI TOKA, MPOTEKAIOIIET0 Yepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha
NIPOBOJIHUKE, MCCIEIOBAHHUE TOCIIECIOBATEIILHOTO U MAPAJLIEIBHOTO COSAMHEHUN
IIPOBOJHUKOB): COBMECTHO C YyUYHTEJIeM (OPMYIHpPOBATh 3aMady W THUIIOTE3Y
MCCIICJIOBAHMSI, CAMOCTOSITENIBHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh OKCIEPUMEHTAIBHYI0 YCTAHOBKY C WCIIOJIb30BAHUEM WHCTPYKITUH,
NIPEICTABIISITh MMOJYYCHHBIC 3aBUCUMOCTH (DM3MYECKHUX BEIWYMH B BUJC TAOJIHIl U
rpa@uKoB, OIIGHWBATh IOTPEIIHOCTH, JEJIaTh BBIBOJABI 10  pe3yJibTaTaM
WCCJICIOBAHMSI;

coOmrofaTh mpaBuia 0€30MacHOr0 Tpynda mpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepPU30BaTh MPUHITUIIBI JCHCTBUS M3yUYEHHBIX MTPHOOPOB, TEXHUIECKUX
YCTPOHCTB M TEXHOJOTHYCCKUX TIPOIECCOB C OMOPOH Ha WX OMHCaHHUSA (B TOM
YHUCJIe: CHCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK DIICKTPUUECKON SHEPTHH, DICKTPOOCBETUTEIHHBIC TIPHOOPHI,
HarpeBaTelbHbIE  JJEKTPONpPUOOphl  (MIPUMEpPHI), MPEJOXPAHUTEIH U HX
npUMeHEHHe B OBITY W TEXHHWKE, NPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB,
ANIEKTPOMArHUTOB, JJICKTPOJIBUTATEIh IMOCTOSHHOTO TOKAa), WCIOJIB3Ys 3HAHUSA O
CBOHMCTBax (u3MUECKUX SBICHUH, HEOOXOAWUMBbIC (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrlo3HaBaTh TIPOCTHIE TEXHHUYECKHE YCTPONCTBA W HW3MEPHUTCIBHBIC
npuOOpel TIO CXeMaM M CXCMaTHYHBIM DPHCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETpP, JBHTaTreilb BHYTPEHHETO  CrOpaHUs,
ANIEKTPOCKOI,  PEOCTaT), COCTABJSITH CXEMBbI  JJIEKTPHUYECKUX IleNed ¢
MOCIICIOBATEIbHBIM W TApaJJICIbHBIM  COCJMHEHHEM DJJIEMEHTOB, pasiinyas
YCIIOBHBIC 0003HAYEHUS AJIEMEHTOB AJICKTPUUYCCKUX IIETICH, UCIOIB30BaTh CXEMBI



U CXEMaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUUYECKHUX YCTPOWCTB, M3MEPHUTENIbHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB IIPU PEIICHUH y4eOHO-ITPaKTUYECKUX
3azay;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHUYECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHWU B MOBCEIHEBHOW >XKM3HU JUIsl oOecreueHust
Oe3omacHoCTH IpU oOpallleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsl 3J0pOBbS W COONIOJEHUS HOPM DKOJIOTMUECKOTO IOBEJIEHUS B
OKpYXKarolEen Cpee;

OCYIIECTBIISATH MOUCK MHPOpMaIK (HU3NUECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIUpPYSl TOUCKOBBIM 3alpoCc, Ha OCHOBE HUMEIOLINXCS
3HAaHUW M CpPABHEHUS JIONOJHUTENIbHBIX HCTOYHUKOB BBIAENATH HH(OPMALHUIO,
KOTOpas SBJISIETCS] MPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
auTepaTypy (pusmueckoro cojep)kaHus, CIpaBOYHBIE MaTepuaibl, PECypChl CETH
WnTepHer, BiazeTe npuéMaMH KOHCIEKTHPOBAHMUS TEKCTa, MNpeoOpa3oBaHuUs
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHbIE ITMCbMEHHBIE W KpaTKUE YCTHBbIE COOOLIEHUS,
00001mas nHpOpMAaIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COACPKAHMS, B
TOM  4YHcie  MyOJUYHO  MPEACTaBIATh  PE3yJIbTaThl  MPOEKTHOM WU
UCCIIEIOBATENIBCKOM 1€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIIOIb30BaTh U3yUEHHBIN
NOHATUWHBIA  ammapar  Kypca  (pM3WKH,  CONMPOBOXKAATh  BHICTYIUICHHE
MPE3EHTAIUEH;

IPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX MPOIECCOB
pacnpenenarth OOS3aHHOCTH B TpyMNIEe B COOTBETCTBUM C IOCTABJIECHHBIMU
3aJladyaMM, CJIECAUTH 3a BBINOJIHEHHWEM IIJIaHa JEWCTBUH U KOPPEKTHPOBATh €TO,
aJIeKBaTHO OIICHMBATh COOCTBEHHBI BKJIaA B  JEATEIBHOCTH  TPYIIIIHI,
BBICTpAaUBaTh KOMMYHHKAaTHBHOE B3aWMOJICHUCTBUE, TPOSBISS TOTOBHOCTD
paspemniaTh KOHGIUKTHI.

K koHuy oOyudeHuss ¢ 9 knacce TpeIMETHbIE pe3yJbTaThl Ha YIiIyOJIE€HHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:
UCIIOJIb30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBIKEHUSI, HEBECOMOCTb U IEPErpy3KH, LEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(QpPa3BYyK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3TyYEHHE, [IKaJla 3JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKH CBETa, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhl MCIyCKaHUsl U TMOTJIOIIeHus, anb(da-, 6eta- U ramma-
U3IIyYEHHUsI, U30TOIIbI, SiAEpHAas U TEPMOSJAEPHAsl SHEPreTUKA) U CUMBOJUYECKUN
A3bIK (PU3MKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;
YBEPEHHO  pa3iuyarh  sBJICHUS (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSAMOJIMHENHOE JIBHKEHUE, PaBHOYCKOPEHHOE IPSAMOJIMHEWHOE JIBUKEHUE,



cBOOO/ZIHOE TmaJieHue TeJl, JBMKEHUE II0 OKPYXKHOCTH, B3aUMOJEWUCTBUE Tell,
paBHOBECHE MaTEepHAIbHOW TOYKHM, pEaKTHUBHOE JBI)KEHHE, HEBECOMOCTD,
Koyie0aTeNlbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYXKICHHBIC
KOJ€OaHMsI), PE30HAHC, BOJIHOBOE JABW)XEHHUE (paclpOCTPAHEHUE U OTPAKEHUE
3ByKa, HHTepdepeHIHs U Tudpakius BOJIH), NPSIMOJIUHEHHOE paclpoCTpaHeHHE,
OTpaKEHHE U TMpPEJOMJICHHE CBETa, IIOJHOEC BHYTPEHHEE OTpakeHUE CBeETa,
pasnokeHue Oenoro cBera B CIHEKTP U CJIOXEHHE CIEKTPAIbHBIX IIBETOB,
€CTeCTBCHHAss  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYAaTOTO0  CIIEKTpa
U3TY4YEHHUs]) 1O ONHCAHMIO UX XapaKTePHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh  MPOSBJICHHWE  M3YYCHHBIX  (U3UYECKUX  SABICHHHA B
OKpy’KaroleM Mupe (B TOM yucie GU3NYECKUE SBICHUS B MPUPOJIE: MPWIUBHI U
OTIUBHI, IBIKEHUE TulaHeT COHEYHOW CHCTEMBbI, pEaKTUBHOE ABM)KCHHE JKUBBIX
OpPraHM3MOB, BOCIPUSATHE 3BYKOB >KHBOTHBIMH, 3€MIIETPSICEHHE, CEHMCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOIOrHIeCcKOoe
JecTBUE BUAMMOTO, YJIbTPA(pHOIETOBOIO U PEHTITCHOBCKOTO M3JIyYEHUH,
€CTECTBCHHBIM pagOaKTUBHBIA (OH, KOCMHYECKHE Jy4H, paAHOAKTUBHOE
U3Ty4YeHUE NPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3IIy4YCHUH Ha
OpraHM3M YeJIOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3ajady B Y4YeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NUECKUX SIBICHUI;

OMKCHIBATh HM3yUYEHHBIC CBOWCTBA Tel W (HU3MUECKUE SIBJICHHS, WCIOJB3Ys
¢usznyeckue BENMWYMHBI (CPelHAs W MTHOBEHHass CKOpPOCTh Tela TMpHU
HEPaBHOMEPHOM JBUKCHHH, YCKOPEHHE, MEpEeMEIIeHUE MPHU PaBHOYCKOPEHHOM
OpSIMOJIMHEMHOM  JBMKEHHM,  YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaJICHUs, BeC Tema, [EHTP TSHKECTH TBEPJOTO Tela, UMITYJIbC Tella, UMITYJIbC CHJIBI,
MOMEHT CHJIbI, MEXaHH4YecKast paboTa U MOITHOCTh, TOTEHIIMATbHAS YHEPTHs Tela,
HOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHsI CXKATOU MPYKUHBI,
KUHETUYECKasi JHEpPrus, IOJHAs MEXaHW4ecKas HHEprus, MepHoJ M YacToTa
KOJIeOaHUH, TepHO MAaTEMAaTUYECKOTO M MPYKMHHOTO MAasTHUKOB, JAJUHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTelb IMPEIIOMIICHUS
Cpelpl), TMpPH OMHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PUIWYECKUN  CMBICI
UCTIOJb3yEMbIX BEIUYMH, MX OOO3HAYEHUS U €IUWHUIBl (U3UYECKUX BEIUYUH,
HAXOJIUTh (HOPMYJIBI, CBSI3BIBAIOIINE AAHHYIO (DU3MYECKYIO BEIUYHHY C JPYTHMHU
BEJIMYMHAMU, CTPOUTH TpadUKH U3YUYECHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WUECKHe SBJICHHS W TPOIIECCHI,
UCTIOJNb3YS 3aKOH COXPAaHEHHUS SHEPTuH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpHO3UIMHM CHJI, MPUHLMI OTHOocuTedbHOCcTH [anmumnes, 3akonsl HbroToHa,
3aKOH COXpaHEHHsI MMITyJIbCa, TEOPeMy O KHMHETHYECKOH »Hepruu, 3akoH ['yka,



3aK0H bepHyiiu, 3aKOHBI OTpa)XKEHUS U TPETOMIICHHS CBETa, (POpPMYIy TOHKOU
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HYKJIOHHYIO MOJIEJIh aTOMHOTO SiIpa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO U MAcCOBOIO YUCEN MPH SIAEPHBIX PEaKUHUsAX, MPU 3TOM
pa3nuyarh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BBIPAXKECHHUE;

CTPOUTH (PU3NYECKHE MOJENIU peaslbHbIX OOBEKTOB, MPOLIECCOB U SIBJICHHIA,
BBIICNIATh TPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (PU3UYECKHE MOJAENU I OObSICHEHUs
(U3HYECKUX MPOILIECCOB U PEUIeHUS YUeOHBIX 3a]1ay;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MTPOLIECCHl U CBOMCTBA TEJd, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyaluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelatrh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS
XapaKTEePHBIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, TP 3TOM BBIOMpATh aJE€KBATHYIO
(GUBUYECKYIO MOJIENb, BBISBIISITH MPUUYUHHO-CIEICTBEHHBIE CBSI3M U BBICTPAUBATh
JIOTUYECKYIO LENOYKY PACCYX ACHUH M3 2—3 IIaroB C ONOpPOMl Ha M3y4YECHHbIE
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peliaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOWpasl aJIeKBaTHYI (PU3NUECKYI0 MOJeNIb, C UCIOJIb30BaHUEM 3aKOHOB U
dopMmy1, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHWE 3aJlayl, BBISBIATH HEAOCTAIOIMINE WIH W30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BBHIOOP METOJA PEHICHUS 3aJayud, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIEC, MPUMEHSTh METOJIbl aHAJIN3a Pa3MEPHOCTEH, UCIOIb30BATh
rpaguueckue  METOAbl  pPEIIeHHs  3ajJay, [POBOJUTH  MaTEeMaTUYECKUE
npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS
¢bu3nuecKkoil BENIWYUHBI U OMPENEATh Pa3MEPHOCTh (PU3NYECKON BEITUYMHBI,
MOJIYYEHHOMU MPU PEIICHUH 3a/1a4u;

pacno3HaBaTh NpPOOJEMBI, KOTOpPbIE MOXKHO pPEHIUTh MpPU  MOMOILU
(u3MUEeCKMX METOJ0B, M NpeajaraTb OpPUEHTUPOBOYHBIM CHOCOO pEIICHHS, B
ONMCAaHUM  HWCCIEAOBaHUS  paclo3HaBaTb  IPOBEPSIEMOE  IPEAINOJIOKEHUE
(rumoTe3y), OIICHWBATh MPABUIBHOCTh TMOPSAKA TPOBEIACHUS HCCIEIOBAHUS,
UHTEPIPETUPOBATH TOJYYECHHBIN PE3yJIbTaT;

MIPOBOJIUTH OMBITHI MO HAOMIOJAEHUIO (U3UYECKUX SBICHUN WU (HU3NUECKUX
CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HproTOHa, 3aKOHAa COXpAaHEHMsI YHEPTUH,
3aKOHa COXPaHEHHUsI UMITYyJIbCa, JIEWCTBUE 3aKOHA BepHyIM U BO3HUKHOBEHUE
NOABEMHOM CHJIBI KpbLIA, 3aBUCUMOCTh MepuUoAa KoJieOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTbH OT
aMIUTATYJbl MajbIX KoJieOaHUM, TMPSAMOJIUHEHHOE pacHpOCTPaHEHHE CBETa,
paznoxkeHre OelIoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa)K€HUs B MJIIOCKOM
3epKajie ¥ CBOMCTB M300paKEHUS TpeIMeTa B coOuparomieil JuH3e, HabIoIeHre
CIUIOLIHBIX M JIMHEHYATBhIX CHEKTPOB U3IYy4YEHUS): (POPMYIHPOBATH MPOBEPIEMOE



npeanosioxkenue (TUMOTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIOJEHUH,
CaMOCTOATENIHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OMHCHIBATH XOJ OMBITa U (POPMYJIMPOBATH BEIBOBI;

OPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 MPAMBIX H3MEPEHHM, Ompeaemnsis
CpelHee 3Ha4yeHHe M3MEepsieMONM BENMYMHBI U  ONpENeNsAs MOrPeUIHOCTh
pEe3yIbTaTOB NPSIMBIX H3MEPEHHM, OOOCHOBBIBATH BBIOOP crocoba H3MEpeHHUs
(M3MepuUTeNbHOrO Mprbdopa);

POBOJANTH KOCBEHHBIEC U3MEPEHHUsT PU3NIECKUX BEIMUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella IpPU PAaBHOYCKOPEHHOM JBH)KCHHMH, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TPEHUS  CKOJBKCHUS,
MexaHudeckas paboTa M MOIINHOCTh, YacToTa U NEpPUOJ  KoyieOaHUMU
MaTeMaTHYeCKOTO W  TMPYXUHHOTO  MAasSTHHUKOB, (DOKyCHOE  pacCTOsHHE
coOuparomieid JUH3bI WU €€ ONTHYEeCKas CWJIa, paJUOAKTUBHBIA (OH) ¢
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(DPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ia MW3MEpPEHHUs, IUIAHUPOBATh M3MEPEHUs, CaMOCTOSITEIBHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYUCISATH  3HAUYEHHE  BEJIMYMUHBI U
aHAJIM3UPOBATh IMOJIYYCHHBIE Pe3yJbTaThl, OIEHUBAs TOTPEUTHOCTh PEe3yIbTaTOB
KOCBEHHBIX U3MEPECHUM;

MIPOBOJUTH IKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3NYECKUX
BEJUYMH (3aBUCHUMOCTh IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBIXKEHHH 0e€3
HAYaJbHOW CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHHUS CKOJBXKCHHS OT CHJIBI
HOPMAJBHOTO JaBIICHUS, MEPUOJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBI HUTH, OIpeNeJeHHEe YCKOPEHUs CBOOOMHOTO NaJCHHUSA, HUCCIIECJOBAHHE
W3MEHEHHS BEJIMUMHBI M HAINpaBICHUS WHAYKIIMOHHOTO TOKAa, 3aBHCHMOCTH yTiia
OTpaXE€HHUsI CBeTa OT YyIJia MaJIeHUs, Yyrjia TMpeJoMJICHHUS OT yria MaJeHus
CBETOBOTO JIyya, HCCJIEJAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUU YacTHIIbl T10
TopMo3HOMY myTH (10 QoTorpadusimM)): COBMECTHO C yUHUTENeM (POPMYIUPOBATH
3a/1auy W TUIOTE3Y MCCIEIOBAHMSI, CAMOCTOSTEIHHO TUIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOATENIbHO COOMpPATh AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEJICTaBISAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOIUIl U TpaduKOB,
OIICHMBATh MOTPEIIHOCTH, JACNIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMS,

cobmoaaTe mnpaBuia O€30MacHOro Tpyda MNpu padbore ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB C OMOPOH Ha WX OmucaHus (B TOM
quclie: CIUJOMETP, AATYUKU TIOJNOKECHHS, PACCTOSHHUS M YCKOPEHUS, pPaKeTa,
9XOJIOT, OYKH, MEpHUCKoIl, (oToammapar, MUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBO/Ibl, CIIEKTPOCKOIN, TO3UMETP, Kamepa BuiibcoHa), MCHOIB3ysl 3HAHUS O
CBOMCTBax (hU3UYECKUX SIBIICHUNA U HEOOXOJMMbIE (PU3NYECKHEe 3aKOHOMEPHOCTH,



UCIIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTUYECKHX TMPOLECCOB MpHU
pelieHu y4eOHO-MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl ISl MOCTPOCHUS
n300paxeHUil B TNIOCKOM 3€pKajie U COOUpaIoIIei JIMH3E;

MPUBOIUTH NIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TIPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HU IUIsl 0OecreueHus
0€30macHOCTU TpU OOpallleHUH ¢ NMpuOoOpamMu U TEXHUYECKUMH YCTPONCTBaMH,
COXpAaHEHHSI 3JIOPOBbS W COOJIIOJACHUS HOPM 3SKOJIOTMYECKOTO TOBEACHUS B
OKpYXarolen cpee;

OCYIIECTBIISATh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B IHTepHere,
CaMOCTOATENbHO (POPMYJIUPYs MOUCKOBBIN 3aMpoC, HAXOAUTH MyTH OMpPEIeIeHUs
JIOCTOBEPHOCTH TOJIy4Y€HHONW HHQOpMAIIMM HAa OCHOBE HMEIOIIUXCA 3HAHUM H
JOTIOJIHUTENIbHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh MpPHU BBINOTHEHUHA YYEOHBIX 3aJaHU HAYYHO-TOMYJISIPHYIO
JIUTEPaTypy (PU3NYECKOTO CoAepKaHUsl, CIPAaBOUYHbIE MaTEpPHANbl, PECYpPChl CETU
WNurtepHer, Biagerb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
uH(OPMAITUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COACPKAHUS, MyOTMIHO
NPEACTABIATH PE3YJIbTaThl MPOECKTHON MM UCCIEA0BATENBCKON AEATEIbHOCTU MPU
3TOM TPAMOTHO HCHOJIb30BaTh HM3YyYCHHBIN MOHATUUHBIA anmapar H3y4aeMoro
pazaena (U3MKUM U COMNPOBOXKJATH BBICTYIUIEHHE TMPE3CHTAMENd C y4ETOM
0COOEHHOCTEN ayJMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaungecTBO yacoB D1eKTPOHHBIE
Ne HaumenoBaHnue pa3aeioB ndposbie
pas Konrpoabubie | IlpakTnyeckue (1 pp )
n/m | HTeM NPorpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3pen 1. TenioBblie IBJICHUS
11 CrpoeHnue u cBOICTBa 6
' BElIeCTBA
1.2 TermoBbie MpoLEcChl 33 1 6.5
Hroro no paszneny 39
Pa3znen 2. DiiekTpryeckre 1 MarHUTHbIE SIBJICHUSA
DNEKTPUYECKHE 3apsiibl.
2.1 3apsKEHHBIE TeNla U UX 9 1
B3aUMOJICUCTBUS
ITocTostHHBIN
2.2 . 31 1 10
3JEKTPUUYECKUN TOK
2.3 MarxauTHrle ABICHUA 11 2 4
DJIeKTpOMarHuTHas
2.4 P 7 | |
WHY KU
Nroro no pazaeny 58

Pa3nea 3. IloBTopuTe1bH0-000011A10 1M MOYJT

3.1

IToBTOpPUTENBHO-
0000IIarOIINI MOTYJTh

5




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

22.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHnoBaHue pa3aeioB nudposbIie
pas Konrpoibubie | IIpakTnyeckue (pp )
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Mexanunueckue iBJICHUA
L1 MexaHnuyecKkoe IBUKEHUE 30 1 4
' U CIIOCOOBI €0 OIMCAHUS
1.2 B3anMmonelicTBue Ten 18 4
1.3 3aKOHBI COXpaHEHUs 15 1
Nroro no pazaeny 63
Pa3znea 2. Mexann4yeckue KoJ1€0aHUA U BOJIHBI
2.1 Mexannueckne KojIeOanus 8 3.5
MexaHuueckue BOJIHEL.
2.2 10 3
3ByK
Uroro no pazaeny 18
Pa3jen 3. DieKTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJHBI
11 DJIEKTPOMArHuTHOE MOJIE U 6
' 3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI PacIPOCTPAHEHUS
4.1 pacpoctp 8 2
cBeTa
4.2 JIMH3EI ¥ OITUYECKHUE 6 1




npuOOpbI

Pasnoxenue 66J‘IOFO CB€Ta
43 2
B CIICKTP

Uroro no pazaeny 16

Pa3gen 5. KBaHTOBBIE IBJICHUSA

Ucnyckanne n
5.1 MIOTJIOLIEHHUE CBETA 4
aTOMOM
5.2 Ctpoenue aTOMHOTO sijipa
53 SnepHble peakuuu 7
Hroro no pazaeny 16

Pa3nen 6. IloBTopuTe1bHO-00001IaK0IIHIT MOAYJT

Mexannueckue ABICHUSA
6.1 (TTOBTOPUTENHHO- 6
0000IIarOIINIT MOJTYJIb)

TeruioBbie ABIEHUS

6.2 (IOBTOPUTENBHO- 3
0000IIArOIIINIT MOTYJIb)
DJeKTpOMarHuTHbIC

6.3 SIBJIIEHUS (IOBTOPUTEIBHO- 3

0000IIAIOIIIIT MOTYITh)

CBeToBbIC SIBIICHUS
6.4 (TIOBTOPUTENHHO- 1
0000110 MOJTYJIB)

6.5 IToBTOpHUTENBHO-

0000IIarOIINIT MOTYJTh




Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanugecTBO 4acoB

Bcero

KoHnTtpoibHbie
padoThbI

IIpakTHYeckue
padoThl

Jara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHBIE
MOATBEPKICHUSA

Macca u pa3mep aTOMOB U MOJICKYJT

Mozemnu TBepaOTo, KUAKOTO U
ra3000pa3HOro COCTOSHUM
BEIIIECTBA

VYpok-koH(hepeHus
"Kpucrammmieckue u amopQHbIe
tena. ['paden. [lonyyenue
HCKYCCTBEHHBIX aiMa3oB"

CMmaunBanue u KalmuJIIAPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

TemioBoe paciIupeHHe U CKaTue

TennoBoe nBmxeHue. Temneparypa

TemmepaTypHBbIE IIKaIbI

BHyTpeHHs1s sHEprus U crnocoOsl eé
U3MEHEHUs

10

Buae! rerionepenaun

11

VYpok-koHpepeHuus




"Ucnonp30BaHMe TEIITOBBIX
CBOICTB BeILIECTB U MaTepUAJIOB B
HeJsX dHeprocoepexeHus"

12

KonndectBo TeIIoThl. Y AenbHas
TCIIIIOEMKOCTD

13

Ypok-uccnenosanue "IIposepka
TUIOTE3bI JINHEHHOW 3aBUCUMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT
TeMneparypbl"

14

YpaBHeHHEe TEIIOBOTO OanaHca.
TermmooOMeH U TEIII0OBOE
paBHOBecHe. 3akoH HproToHa—
Puxmana

15

JlaGopaTopHnas pabota
"HMccnengoBaHue IBIEHUS
TerooOMeHa Py CMEITMBAHUH
XOJIOAHOU U ropsiueit Boabl"

16

Pemenue 3amay 1o teme
"Tem1000MeH U TEILUIOBOE
paBHOBecue"

17

JlaGopaTtopHnast pabota
"OnpeneseHue KOauyecTa
TEIJIOTHI, IOJTYYEHHOT'O BOJIOHN MpH
TEIJI000MEHE ¢ HarpeThIM
METaJUIMYECKUM HUIMHAPOM"

18

[InaBneHne n oTBEpAEBaHUE
KPHCTAJNINYECKUX BELIECTB.
VY nenbHas TeNaoTa MJIaBIeHUS




19

Pemenue 3agau no reme
"[LnaBnenue U OTBEpICBaHUE
KPUCTAJUIMYECKUX TeT"

20

JlabopaTtopHnast pabota
"OnpeneneHue yaeabHOU TETIOTHI
IJIaBJICHUS JibAa"

21

Ypok-uccnenosanue "CpaBHeHuE
IIPOLIECCOB IJIaBJICHUS
KPUCTAJIIMYECKUX TEJl U
pa3MArdeHust Npu HarpeBaHUU
amop¢HbIX Ten"

22

[TapooGpazoBaHue U KOHJEHCALUS.
Hcnapenue

23

Kunenue. Y nenpHas Teniora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUTIEHUS OT
aTMoc(hepHOTro TaBICHHUS

24

Penrenue 3amad mo reMe
"[TapooOpa3zoBanue u KurneHue"

25

Ypok-uccnenoranue "OObsICHEHNE
3aBUCUMOCTH TEMIIEPATyphl
KUTIEHUS OT J1aBjaeHus"

26

HacpleHHbiii 1 HeHACBIIEHHBIA
nap. BiaxxHocTh Bo3ayxa

27

BnaxunocTs Bo3ayxa u eé
n3Mmepenue. Jlaboparopnas pabora
"OnpeneneHne 0OTHOCUTEIbHON
BJIQXKHOCTH Bo3ayxa"

0.5




Pemenue 3agau mo reme

28 "BmaxHoCTh"
Pemenue 3agau v ananus cuTyanuu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPECHUS
Y KOHJICHCAIINH

30 DHeprus ToIMBa. Y aenbHas
TEIJIOTa CTOPAHUS

31 [TpuHIUTIEI pabOTHI TEIMJIOBBIX
nBurareieit

1 [TapoBas TypOuna. JIBurarenib
BHYTPEHHETO CrOpaHus

33 KIIJI TemmoBoro gBuraTeis

14 Pemenwne 3agau mo teme "KII/]
TEJIOBOrO aBurareis"”
Ypoxk-koupepenuus "Temnnossie

35 JIBUTATENH U 3aLIUTa OKpYXKaromen
cpenst”

36 TemoBble OTEPHU B TEIIOCETSX
3aK0H COXpaHEHUs U TIPEBPAIICHUS

37 SHEPrUU B MEXaHUYECKUX U
TEIJIOBBIX ITpoIIeccax
[ToaroroBka Kk KOHTPOJILHOM padoTe

13 o TeMe ""TennoBbIc SABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHUI
BenrecTna"
KonTponbhas padota no teme

39 "TennoBele aBiieHus. M3MeHeHne

arperaTHbIX COCTOSIHMI BemecTna'




40

Onektpuzanus Ten. [[Ba pona
3apsioB

41

Ypok-uccnenoBaHue
"HccnemoBaHue crioco0oB
pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42

B3anmopelicTBue 3apsKeHHBIX TE.
3axoH Kynona

43

DJIEKTPUYECKOE MOJIE.
Hampsx€HHOCTB 31EeKTPUYECKOTO
nosist. [IpuHnun cynepno3sunuu
SIIEKTPUUYCCKUX TOJICH

44

Hocurenu snexkTpudeckux 3apsaos.
OnemeHTapHbli 3apsag. CTpoeHue
aToMa

45

3aKOH COXpaHEHUS IEKTPUIECKOTO
3apsiza

46

[IpoBOIHUKH, TUBTEKTPUKHU U
MOTYTIPOBOTHUKH

47

Ypok-koHpepeHIus
"DneKkTpu3anus B MOBCEIHEBHOU
KU3ZHU"

48

Penrenue 3amad o reMe "3akoH
COXpaHEHHUS IECKTPUIECKOTO
3apsa”

49

DnekTpudeckuit Tok. cTouHukm
AJNEKTPHUYECKOTO TOKA

50

Ypok-uccnenoBaHue




"HccnenoBanue neiicTBUA
AJIEKTPUYECKOTO TOJISI Ha
MIPOBOJHUKH U AUJICKTPUKHU"

51

DIIEKTPUUYECKHM TOK B METaJJIaX

52

DJIEKTPUYECKUHN TOK B KHIAKOCTAX U
raszax

53

DneKkTpuyecKas 1erb

54

Cuna Toxa. AMnepmerp

55

DIIEKTPUYECKOE HAIPSKEHUE.
BoabrmeTp

56

Jlaboparopnas pabota "COopka u
UCTIBITAHUE JIEKTPUUECKOH IIeTTH
MOCTOSTHHOTO TOKa"

57

3aBUCUMOCTD CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma 1
y4acTKa [enu

58

JlaGopaTopHnas pabota
"HccnenoBaHre 3aBUCUMOCTH CHJTBI
TOKa, IPOTEKAOILIEro uepes3
PE3UCTOP, OT HAMPSHKEHUS HA
pPE3UCTOpPE U COMPOTUBIICHUS
pe3uctopa"

59

DNEKTPUUECKOE COITPOTUBIICHHE.
VY nenpHO€ CONPOTUBIICHUE

60

JlaGopaTtopHnast pabota
"OnpeneneHue yaeabHOTO
CONPOTHUBJICHUS TPOBOHUKA"

61

Pemenue 3a1ay mo reme




"DneKTpruuecKoe COPOTUBIICHHE.
VY nenbHOE conpoTuBiieHUE"

62

Permenne 3agau o reme "3aKkoH
OmMma"

63

HOCJ’IGI[OB&TCJ'ILHOC H 1apaJlyICIIbHOC
COCANHCHU ITPOBOAHUKOB

64

JlaGopaTtopnas pabota "I[IpoBepka
IIpaBUJIa CIOKEHUS HAIIPSIKECHUN
IIPU MOCIIEI0BATEILHOM
COCJIMHEHUH JABYX PE€3UCTOPORB"

65

Pemenne 3amau no reme
"TlocnenoBaTeabHOE U
napajuieIbHOe COSTUHEHUS
MPOBOJHUKOB"

66

JlabopaTtopHas pabota "I[IpoBepka
mpaBujia JJjis1 CUJIbI TOKaA IIpU
napajuieIbHOM COCTMHEHUT
pe3ucropon”

67

Pewienue 3ana4 Ha IpUMEHEHNE
3akoHa OMa AJ1s pa3IuyHOro
COEJIMHEHUS IPOBOJIHUKOB

68

O/1C n BHyTpEHHEE CONPOTUBIICHHE
WCTOYHHKA TOKa. 3akoH Oma a1g
IOJIHOU LieHU

69

Pemenwne 3agau o teme "3J1C,
BHYTPEHHEE COMPOTHBIICHUE
WCTOYHHMKA TOKa. 3akoH OMa s
MOJIHOM menu"




70

JlaGopaTtopHnast pabota
"Onpenenenne I/1C 1 BHYTPEHHETO
COINPOTHUBJICHUS] UCTOYHUKA TOKa"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabora "IIpoBepka
npasun Kupxroda"

73

VYpoxk-uccnenosanne "N3yuenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
HEJIMHEWHEBIX 2JIEMEHTOB"

74

Pabora snexTpuyeckoro Toka.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA

75

JlaGopaTopHnas pabota
"OnpezneneHue paboThl U
MOIIIHOCTH JIEKTPUYECKOro ToKa"

76

3akoH /[xoyns-JIenna.
[ToTpeOuTenu IeKTPUIECKOTO
Toka. KopoTkoe 3ambikaHue

77

Ypok-konpepenuus "O6bsicHeHnE
Y TIPUHIIATT ISHCTBHSI JOMAITHAX
JJIEKTPOHATrPEBATEIBHBIX
npuoopoB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE 3aps/Ibl.
3apsKEHHbIE Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
ANIEKTPUYECKUM TOK"

79

KonTponbhas pabota no teme
"DneKTpruuecKue 3apsbl.




3apsoKeHHBIC Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
3JIEKTPUYECKUM TOK"

80

ITocTosHHBIE MAarHuTLL. MaroHuTHOE
1oJie 3eMJIM U €r0 3HA4YEHUE I
JKA3HU Ha 3emiie

81

Ypok-uccnenosanue "Mzyuenue
MarHUTHOTO TOJIsI MOCTOSTHHBIX
MarHuTOB NP UX 00BETUHEHUU U
pazaenenuu. Buzyanuzanus nosist
MTOCTOSTHHBIX MarHUTOB"

82

OmneIT OpcTena. MaruuTtHoe 1nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1noJje
KaTylmku ¢ TokoM. [Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
HalpaBJICHUS

85

Pemenue 3anau no teme "Cuna
AMriepa u onpezienieHue eé
HanpasyeHus"

86

ONEeKTPOABUTATENL IIOCTOSIHHOTO
ToKa. Mcronbs3oBanue
AIIEKTPOJIBUTaTEICH B TEXHUIECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

87

Bcepocculickas mpoBepoyHas
pabora

88

Bcepoccniickas mpoBepoyHas




pabota

89

JlaGopatopHas pabota "M3yueHue
JeMCTBUSL MAarHUTHOTO T10JIS1 Ha
MIPOBOJIHUK C TOKOM"

90

VYpok-koHpepeHuus
"IIpakTHUecKOe NPUMEHEHNE
3JeKTpoaBUrareneit”

91

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue U U3y4eHUE
paboTHI AJIEKTpoABUTATENS "

92

JlabopaTtopHas padora "H3mepenue
KII/] anextpoaBUraTeabHOU
YCTaHOBKH"

93

Omneitel @apanes. 3akoH
AJIEKTPOMArHUTHOW MHAYKIIHH.
[IpaBuiio Jlenna

94

Ypok-uccienoBaHue
"NccnengoBaHue N3MEeHEHUH
3HAYCHUS ¥ HAIIPABJICHUS
MHAYKIIMOHHOTO TOKa"

95

Penrenue 3amau mo reMe "3akoH
AIEKTPOMArHUTHOW UHIYKITHH.
[IpaBusno Jlenna"

96

Onektporereparop. CriocoObt
MOJTYYCHHUS DIIEKTPOIHEPTUN

97

Ypoxk-koHpepenuus
"DJIeKTPOCTAHIIUU Ha
BO300HOBJIIEMBIX NCTOYHUKA




sHepruu. [IpoOaeMbl SKOJIOTHH.
ToruIMBHEIEC AJIEMEHTHI U
31eKTpomMoouIn"

98

KonTtponsHas padora
"DJIeKTpOMarHuTHHIC SIBJICHUS"

99

PaGora ¢ Tekcramu o teme
"TerioBble ABIeHUA"

100

PabGoTa ¢ TexcTaMu Mo TeEME
"DneKTpuuecKue 3apsbl.
3apsoKeHHBIC Tena | UX
B3auMoacHcTBre"

101

Pabota c Tekctamu 1o Teme
"IToCTOSIHHBIN NEKTPUYECKUN TOK"

102

Pabora ¢ Tekcramu 1o TemMe
"Mar"auTHbIE IBJICHUA U
AJIIEKTPOMArHUTHAS UHTYKIIHS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Mexannueckoe JBMKSHIE.
MarepuanbHas TOYKa.
CrrocoOBI OITMCaHUS
MEXaHUYECKOTO IBIKCHUS

Cucrema oTcueTa.
OTHOCHUTETBHOCTD
MEXAHUYECKOTO JIBUKEHUSA

BCKTOpHBIC BCJINYUHEBI,
onecpannu ¢ BEKTOpaMu,
IMPOCKIUU BEKTOPOB

Panunyc-Bektop
MaTepuaIbHOU TOYKH,
nepeMelIeHUe Ha MIOCKOCTH

PaBHOMeEpHOE
MPSIMOJIMHEMHOE IBUYKEHNE

Pemrenue 3agad mo reme
"PaBHOMEpHOE
MPSIMOJIMHEHOE JBUKEHUE"

HepasaomepHoe
NPSIMOJIMHEMHOE IBUYKEHUE.
Cpenusis U MTHOBEHHas
CKOpPOCTb TeJla Ipu




HEPAaBHOMEPHOM JBUKEHUH

JlaGopatopHas paboTa
"Onpenenenue cpenHen
CKOpPOCTH CKOJIBKEHUs OpycKa
WIIN IBIKCHHS [IAPHKa T10
HAaKJIOHHOM mtockocTy"

PaBHOyCKOpEHHOE
IIPSIMOJIMHEVHOE JIBUKEHUE.
VYckopenue

10

CKopoCTh PaBHOYCKOPEHHOTO
HPSMOJIMHEMHOTO TBH)KEHUSI.
I'padux ckopoctu

11

Penrenue 3amad mo reMe
"CKopoCTh
PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUKEHUS"

12

[Iepemenienue npu
PaBHOYCKOPEHHOM
IPSAMOJIMHEMHOM JIBU)KEHUU

13

JlaGopaTtopHnast pabota
"OmnpeneneHue yCKOpeHus
TeJa MPU PaBHOYCKOPECHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

14

Pemenue 3agau no reme
"Ilepemerienue npu
PaBHOYCKOPEHHOM
MPSMOJIMHETHOM ABMKEHUU"




15

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
IyTHU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBH)KEHUU
6e3 HayaJbHOU cKopocTH"

16

['padmueckas uHTEpIpETALUS
YCKOPEHHUs, CKOPOCTH,
IPOIIEHHOT 0 MMy TH U
nepeMereHus Juis
IPSIMOJIMHEMHOTO ABU>KEHHUS

17

Pemmenue 3agad mo teme
"I'paduaeckas
WHTEPIPETALHs YCKOPEHUS,
CKOPOCTH, MIPONUIEHHOTO My TH
U TIEpEMEIICHUS IS
MPSIMOJIMHEMHOTO JIBHXKEHUS"

18

Yckopenue cBOOOTHOTO
naneaus. OneiTe! [ amuies

19

Pemenne 3amau no reme
"V ckopenue cBOOOTHOTO
naneHus"

20

JIBukeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY

21

Pemienue 3anau o reme

" JIBMKEeHHUE Tena,
OpOILIEHHOTO MO/ YTJIOM K
ropu30HTY"

22

JlaGopaTtopHnas pabota
"UccnenoBaHue ABHKEHUS




Tena, OPOIIEHHOTO MO/ YIJIOM
K TOPU30OHTY"

23

Pemenue 3amau no reme

" JIBM>KeHUE 101 ACHCTBUEM
YCKOpEHUsT CBOOOTHOTO
mageHus"

24

I[BI/DKCHI/IG MO0 OKPYKHOCTU

25

JIunelinas u yrimosas
CKOPOCTb, IIEPUOJ] U YaCTOTa

26

CKopocTb U yCKOpPEHHE NTPU
ABWIKCHUU 11O OKPYKHOCTHU

27

Pemienue 3aiau mo teme
"JIBM>KEHHE 110 OKPY’KHOCTH"

28

VYpok-koHpepeHIms
"Pacmo3HaBanue u
NpUOTKEHHOE OTMCAHKE
pa3IMYHBIX BUOB
MEXaHUYECKOTO IBMKEHUS"

29

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme
"MexaHN4eCcKOe IBMKEHUE U
CIoCcoOBI ero onucanus"

30

KonTponbhas pabota no teme
"MexanndecKkoe IBIKEHHUE U
CIIOCOOBI €ro onucanus"

31

IIepssiit 3ax0H HproTOHA.
Bexrop cuiibl

32

Bropoii 3akoH HeroToHa.




PaBHOelicTBYIOIIAs crta

33

Tperuii 3akoH HeroTOHA.
Cynepnio3unius cui

34

Cuna ynpyroctu. 3akoH ['yka

35

Pemrenue 3agaq mo reme
"Cuna ynpyroctu"

36

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
CUJIBl YIPYTOCTH,
BO3HUKAIOLLIEH B IPYKUHE, OT
CTereHu nedopMaryu
py>KUHBI"

37

Cuna tpenus. Koapduunent
TPEHUs

38

JlaGopaTopHnast pabota
"Onpenenenue
KoddduImeHTa TpeHus
CKOJIbKeHUs"

39

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO
naBieHus"

40

JBr>xeHue Tes 1o
OKPY’KHOCTH IOJ1 IEHCTBUEM
HECKOJIBKHX CUJI

41

3axoH bepuynau u
NobEMHAS CHJIa KpbLIa




42

VYpok-koHpepeHus
"CoBpEMEHHBIE JIETATEIbHbIE
arnmaparsl, cyja Ha
MOJBOHBIX KPbUIbSIX,
AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMIIAX. JIBHKEHUE
1oe3/1a Ha MarHUTHOU
nojaymke"

43

Cuita TSOKECTH U 3aKOH
BCCMUPHOI'O TATOTCHUSA

44

JIBrKeHne Tea BOKPYT
IPaBUTALlMOHHOIO LIEHTPA.
[TepBas xocMuueckas
CKOPOCTh

45

HesecomocTs u neperpysku

46

PaBHOBeCHE MaTeprabHOM
TOUYKH. AOGCOTIOTHO TBEPAOE
TEJI0

47

MowmenT cuibl. [IpaBuio
MOMEHTOB

48

Ypok-uccnenoBaHue
"OmnpeneneHue MeHTpa
TSHKECTH Pa3IMYHbIX Tea"

49

Nmnynsc Tena. 3smenenue
UMITyJIbCa. IMIyJIbC CHIIBI.
VYrpyroe u Heynpyroe
B3aNMOJICHCTBHE

50

3aKOHBI U3MEHEHUS U




COXPAaHCHUA UMITYJIbCa

51

PeakTtuBHOE ABHKEHUE

52

Penrenue 3amad mo teme
"3aKOH COXpaHECHUS
uMmyJibca. PeakTuBHOE
nBHKeHHE"

53

Mexanunyeckas pabota u
MOIIIHOCTH

54

PaGora cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

55

JlaGopaTopHnas pabota
"Onpenenenue pabOTHI CHITBI
TPEHUs IPU PAaBHOMEPHOM
JBUKEHUU TeJa 1Mo
TOPU30HTAIIBHOU
nosepxHocTy"

56

CBsI3b 3HEpruM U paboThI

57

JlaGopaTtopHnast pabota
"OmnpeneneHne paboOThl CHITBI
YIPYTOCTH MPH MOABEME
rpy3a ¢ UCTIOJIb30BaHUEM
HETIOBIIKHOTO U
MOJIBUYKHOTO OJIOKOB"

58

[ToTreHManbHas SHEPrust

59

Kunernueckas sueprusi.
TeopeMa 0 KHHETUYECKOM
SHEPTUU

60

3aKOH U3MEHEHUS 1




COXpPAHEHHU MEXaHUYECKOMN
SHEPIUH

61

Pemenue 3amad mo Teme
"3aKOHBI U3MEHEHUS U
COXPAHEHUS MEXaHUYECKOU
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"BzaumoneiicTBre TEII.
3aKoHbI coXxpaHeHus"

63

KonTponbhas pabota mo Teme
"BzaumonencTBUe TeIl.
3aKoHbI cOXpaHeHus"

64

KomebarenbpHoe IBHKCHHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHUi: Iepro/I, 4acToTa,
aMIUTATY 12

65

MartemMaTUdeCcKU 1
MPY>KUHHBIA MasTHUKH.
JlaGopaTopHnas pabota
"HccnemoBanue 3aBUCUMOCTH
nepuoja kojaebaHui rpys3a Ha
HUTH OT JJIAHBI HUTH"

0.5

66

JlaGopaTopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTH
nepuoaa koaebanui
NPYKUHHOTO MasiTHUKA OT
Macchel rpysa"

67

FapMOHI/I‘IeCKI/Ie KoJeOaHus




68

JlaGopaTtopHnast pabota
"N3mepenune yCKopeHust
cBOOOIHOTO ITageHuI"

69

3aTyxaroliye KojaeoaHusl.
BoinyxneHHbIe KOJI€0aHUS.
Pe3onanc

70

[IpeBpainenue sHEPTUN IPU
KOJIEOATEIBHOM IBUKEHUU

71

VYpok-uccienopanue
"I[IpoBepka HE3aBUCUMOCTH
nepuojaa kojaebanuit rpysa,
MO/IBEIIEHHOTO K JIEHTE, OT
Maccsl rpysa”

72

MexaHandecKre BOJHBI:
IMPOJOJIBHBIC U ITOIICPCYHLIC

73

CBolicTBa MEXaHUYECKUX
BOJIH. J[JIMHA BOJIHBI U
CKOPOCTB €€
pacrpocTpaHeHUs

74

Ypok-uccnenoBaHue
"HaGmroncHne
uHTepdepeHIn 1
nudpakIy BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypoxk-koHpepeHuus
"MexaHu4eCKUe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"




76

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

77

Pemenue 3agay mo reme
"3ByK"

78

VYpok-uccnenoBanue
"OKCIEpUMEHTAILHOE
OIpeEIIEHUE TPaHUL] YACTOTHI
CJIBIIIUMBIX 3BYKOBBIX
KoneOaHuit"

79

I'pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pE30HaHC.

80

Ypok-uccienoBaHue
"HaOGaronenue u 00bsICHEHUE
aKyCTHYECKOIo pe3oHaHca"

81

Wudpa3Byk u yabTpa3BykK.
Kondepenuus
"Hcnonb30BaHue yibTpa3ByKa
B COBPEMEHHBIX
TEXHOJIOTUAX"

82

DIIeKTPOMarHuTHOE TOJIE U
OJICKTPOMArdMuTHBIC BOJIHBI

&3

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

84

Ypok-kondepenus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsI




COTOBOM CBSI3HU.
Pagnonokanus. KocMuueckas
CBSI3b "

85

Pemenne 3amay Ha
ONPEAEIIEHUE YAaCTOThI U
JJINHBI 3HCKTpOMaFHHTHOfI
BOJIHEI

86

DneKTpoMarHuTHas pupoia
cBeta. CKOpOCTh CBETA

87

BonHoBEIe CBOMCTBA CBETA:
UHTEepepeHIMs U AU PaKIHs

88

JlydeBast Mmozieinb cBeTa U
reoMeTpuyecKas ONTHKa.
Hctounuku cBeTa

89

[IpssMonuHenHoe
pacIpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

90

3aKOH OTpa)KE€HUs CBETA.
ILinockoe 3epkano

91

[TocTpoenne n300pakeHHI,
c(OPMHUPOBAHHBIX 3EPKAJIOM

92

[Ipenomnenne cBera. 3akoH
npesiomieHus ceera. [lomnoe
OTpa’KE€HHE CBETA.

93

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
yTia mpeJoMIICHHUS OT yriia
naJIeHUs CBETOBOTO JTyda Ha




TPaHUIIE «BO3TYX-CTCKIO»"

94

Vpok-uccnenosanue "AHanus

U 00BSICHEHUE ONITUYECKOTO
mMupaxa'

95

Ypok-koH(pepeHus
"Mcnons30BaHME ITOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBS3b"

96

Jlun3za, X0 Myuel B TUH3E

97

®opmyIia TOHKON JTUH3BI

98

JlaGopaTopHnas pabota
"Onpenenenne HOKyCHOTO
PacCTOSAHUS U ONITUYECKOMN
CHJIBI COOMparoNIeH JTUH3bI"

99

[Tomyuenue n300pakeHUi ¢
MOMOIIIBIO cCOOMparoIel u
PacCEenBaIOLICH JIMH3

100

VYpok-koHpepeHIus
"[IpunHiun nercTBus
ONTUYECKUX NTPHOOPOB
(MHKpOCKOII, TEJIECKOTI,
¢doroanmnapar)"

101

['ma3 kak onTuyeckas
cucrema. bim3opykocTs u
JAIIbHO30PKOCTh

102

Pasnoxenne 6enoro cBera B
cnektp. OnbiTl HptoTOHA.




CrnosxeHue CeKTpagbHbIX
uBeToB. Jlucnepcus cBera

103

YPpOK-IIpaKTUKYM
"HaOumoieHue u 0ObSICHEHNE
OTIBITOB I10 PA3JIOKCHUIO
0esoro cBeTa B CIEKTP.
[Tomyuenue Genoro 1Bera npu
CJI0KECHUH IIBETOB"

104

OmnsiTel Pesepdopna u
IUIaHeTapHast MOJIENb aToMa

105

IToctynatel bopa. Monens
aroma bopa. Mcnyckanue u
MIOTJIOIIEHUE CBETA ATOMOM.

106

KBauTel. JInneiuaTesie
CIIEKTPBI

107

YpOK-IIpaKkTUKyM
"HaOmroneHue CIUIOIIHEIX U
JIMHEWYATBIX CIIEKTPOB
W3JIYYCHHS U UCITyCKaHUs"

108

PaguoakTuBHOCTE. Anbda-,
0eTa- 1 raMMa-u3Iy4eHUsI

109

CtpoeHure aTOMHOTO sifpa.
Hyxkiionnas Moaesnb aTOMHOTO
spa

110

PagnoakTuBHBIE
npeBpaiieHus. M3oTomsl

111

[Tepron nonypacnana

112

VYpok-koHpepeHuus




"JleficTBUE paAMOAKTUBHBIX
W3JIyYEHHUI Ha )KUBbIE
OpraHu3MblL. 3aluTa OT
PaAMOAKTUBHOIO U3JIy4eHUs"

113

Snepuble peakuuu. 3aKOHBI
COXpaHEHUS 3apsII0BOTO U
MacCOBOI'0 YHCET

114

DHeprust CBA3M aTOMHBIX
anep. CBsi3b Macchl U SJHEPTUU

115

Pemenue 3aau o teme
"SI nepHble peakuuu. DHEPTUs
cBsA3H"

116

Peakuuu cuHTEe3a U ACICHUS
snep. IcTouHuku 3Heprun
CouHiia 1 38631

117

Ypok-koupepenmus "SAneprast
SHEPTEeTHKA. JKOJOTUUECKHE
poOJIEMBI SIIEPHON
SHEpreTuku"

118

IToaroroBka Kk KOHTPOJIBHOMI
pabote o Teme "Konebanus u
BOJIHBEI. CBETOBBIC U
KBaHTOBBIE SIBIICHUA"

119

KonTponbHas pabota mo Teme
"KoaebaHua ¥ BOJIHEL
CBeTOBBIE M KBAHTOBEIE
sBiIeHus"

120

Pemenue PaCYCTHBIX IO TEME




"MexaHn4eckoe IBuxeHume"

121

Pemenue pacueTHbIX U
Ka4eCTBEHHEBIX 33744 I10 TEME
"Bzaumoneicraue teia"

122

Pemienue pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 I10 TEME
"3aKOHBI COXpaHEHUS YHEPTUH
U UMITyJbca"

123

JlaGopaTopHbie paboThI 1O
TeMe "MexaHUuecKoe
IBHKeHHE"

124

JlaGopaTopnbie pabOTHI 1O
TeMme "B3anmoneiictBue Ten"

125

JlaGopaTopHbie pabOTHI 1O
teme "l[IpocThie MexaHU3MBbI"

126

Perenne pacueTHBIX U
KAYeCTBEHHBIX 3a/1a4 110 TEME
"TemnoBsie mporecch”

127

Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3314 [0 TEMe
"Bnaxxnocts"

128

Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TeroBsix aBurarenci'

129

Pewienue pacyeTHbIX U
KauyeCTBEHHBIX 33124 110 TEME
"3aK0HEBI IIOCTOSIHHOTO TOKA"

130

Pemienne PaCUYCTHBIX U




Ka4€CTBCHHBIX 3a1a4 110 TEME
"KII/ snexrpoycTtaHOBOK"

JlaGopaTopHbie pabOTHI 1O

131 TeMe "3aKOHBI IIOCTOSIHHOTO 1
TOKa"
JlaGopaTopHbie pabOTHI 11O
132 ; N 1
TeMe "CBETOBBIE SIBICHUS
Pabota ¢ TexcTaMu o TeMe
133 "3aKOHBI COXpaHEHUS B 1
MexaHuke"
Pabora ¢ Tekcramu 1o TeMe
134 | \ 1
Konebanusa v BOJTHBI
Pabora ¢ Tekcramu 1o Teme
135 | \ 1
CBeTOBLIE SIBICHUS
Pabora ¢ TekcTamMu o TeEMe
136 "KBanToBas u snepHas 1
buznka"
OBIIEE KOJIMYECTBO YACOB
- 136 24.5

I10 TIPOT'PAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OFPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yjabTarta

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJBb30BaTh IMMOHATHA

1.2

pasinuyaTh SBJICHUSA 110 ONKMCAHUIO MX XAapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh MpPOSBIEHUE  U3YYEHHBIX  (U3MUECKHX  SBICHUA B
OKpYXalolleM MHpe, B TOM 4Yucie (u3nyecKue SBJICHUS B MpUpOJE, MpU
9TOM TEpeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHyIO, BBIACIATH
CYILIECTBEHHBIC CBOICTBA (MIpU3HAKU) GUBUYECKUX SBICHUN

1.4

ONMCHIBATh M3yUYEHHBbIE CBOMCTBA TN U (PU3NYECKUE SIBICHUS, HUCIOJB3YS
¢u3nyeckue  BEIMYMHBI, MPU  ONMCAHUU MPABUIBHO  TPAKTOBAaTh
(GU3MUeCKUil CMBICT MCIIOJB3YEMbIX BEJIUYMH, O0O3HAYEHHUS U EJUHMLIBI
¢u3nMUecKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYI'MMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3HYECKHUE SBJICHHUS U IPOLECCHI,
UCIIONB3YSl  W3YYEHHbIE 3aKOHBI, TMPU OTOM JlaBaTh  CJOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMAaTHYECKOE BhIpaKEHHE

1.6

OOBSACHATH (PU3NYCCKUE TPOIECCHl W CBOWCTBA TN, B TOM YHCIE H B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBIATH
MPUYMHHO-CJICACTBEHHBIC CBS3HM, CTPOUTh O0BsICHEHNE U3 1 — 2 JTIOTHYeCKUX
IaroB ¢ MOMOIIBI0 |1 — 2 W3y4YEeHHBIX CBOWCTBA (DU3WYECKUX SIBJICHHH,
bu3nYeCcCKUX 3aKOHA MU 3aKOHOMEPHOCTHU

1.7

pemath pacy€THbIe 3amayd B 2 — 3 JIEWCTBHS, HUCIOJIB3YS 3aKOHBI M
dbopMymel, CBA3bIBatONIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 33/Jlauyd 3alKChbIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK
MaHHBIX JJIs pelieHus 3aJadd, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEeoOXOoauMBble A €€ pelleHus, NPOBOAUTH pPAcY€Thl U CpaBHUBATH
MOJTy4YeHHOE 3HaueHHe (PU3NYECKON BETUUHHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh MpoOJeMbl, KOTOpPhIE MOXHO pEIIUTh MpH [OMOIIU
(GU3NYECKUX METOJ0B, HCIOJNb3ys OINHUCAHHE HCCIEIOBAaHUS, BBIIEIAThH
[IPOBEPSIEMOE  IIPEAINOIOKEHHE, OLCHUBATh IPABWIBHOCTb  IOPsAJIKA
IIPOBEICHUS UCCIIEIOBAHUs, EIATh BBIBOIbI

1.9

IMPOBOAMTDH OIIBITHI 11O Ha6J'[IOI[€HI/II-O q)HSI/I‘IGCKI/IX SIBIICHUM WU (1)I/I3I/I‘I€CKI/IX




CBOMCTB Tell: (OPMYJIUPOBATH MPOBEPSEMBIC MPEANOJIOKEHUSI, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 00O0pYJ0BaHMs, OMHMCHIBATH XOJ OIbITa U
(dbopMyIIHpPOBATH BHIBOJIBI

1.10

BBITIOJIHATD MPAMBIC U3MCPCHUS C MCITIOJIb30BAHUCM aHAJIOTOBBIX HpI/IGOpOB
U OaT4YHUKOB (1)I/I3I/I‘~I€CKI/IX BCJIMYHH, CpaBHUBATL PE3YJILTAThI 1/13MepeH1/1171 C
y4€TOM 33JaHHOM a0COJIFOTHOM MOTPENIHOCTH

POBOJIUTH HCCIEIOBAHUE 3aBHCHUMOCTH OJHOW (PU3MUECKOM BENMYMHBI OT
Ipyrol ¢  UCHOJIB30BAaHUEM  IPSIMBIX  H3MEPEHHN:  IIJIAHUPOBATh
UCCIIeIOBaHNe, COOMpATh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIeays
OpEeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh  pe3yJbTaThl  MOJIYYEHHOU
3aBHCHUMOCTH B BUJE TaOJHUL U I'padUKOB, JAeIaTh BHIBOJBI 110 pe3ysbTaTaM
UCCIIEI0BAHUS

1.12

NPOBOJIUTH KOCBEHHbIE H3MEpEHHs (PU3UYECKUX BEJIMYUH: IJIAHUPOBATh
U3MEpEHUs,,  CcOOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTAHOBKY,  CIeays
IPEJI0KEHHON UHCTPYKLIMH, U BBIYUCIISATH 3HAUEHUE BETUYUHbI

1.13

coOJIIOIaTh MpaBHia TEXHUKH 0€30MaCHOCTH NPU paboTe C J1abopaTOPHBIM
o0opyaoBaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS  U3YYEHHBIX MpPUOOpPOB U
TEXHUYECKUX YCTPOMICTB C OMOPOM HA WUX OMHCAHMS, HCIOIb3Ysl 3HAHUS O
CBOiicTBax  (M3MUECKUX SBICHMA W  HeoOXoAumble  (U3HUYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb MPOCTBIC TEXHHUYCCKUC yCTpOI\/’ICTBa U HU3SMCPUTCIILHLBIC
HpI/I60pBI Imo cxeéMaM H CXCMATHUYHBIM PHUCYHKaM, COCTaBJIATHE CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C OCJIICA0OBATCIIbHBIM u ImapaljICIIbHbIM
COCAUHCHUECM JJICMCHTOB, pa3jin4dasd YCJIIOBHBIC 0003HaUYEHHUS DJIEMEHTOB
SJICKTPHUYICCKUX Lenei

1.16

NPUBOIUTH  TpUMEpbl  (HaxoauTh  WHGOpPMANMIO O  TIpHUMEpax)
NPaKTUYECKOTO HCIONb30BaHUsI (HU3MYECKUX 3HAHUH B IOBCETHEBHOMN
JKU3HHM J1s oOecriedueHusi 0€30MacHOCTH MpU oOparieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAaHEHHS 3I0POBbS U COOJIOICHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPYKAOIIEH cpesie

1.17

OCYIIECTBIISATh TOUCK HHPOpManuu (PU3NIECKOTO COACPKAHUA B CETH
NHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUM M NYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIACNIATH UH(OpPMAIINIO, KOTOpas SBISETCS
MPOTUBOPEUMBOM UM MOXKET OBITH HEZOCTOBEPHOI

1.18

UCIIOJIb30BaTh MPHU BBIIOJIHEHUU YYE€OHBIX 33JaHUN HAyYHO-IOIMYJISIPHYIO
JIUTEepaTypy (QpU3NUYECKOro coAepKaHMsI, CIIPAaBOYHBbIE MaTE€pHalIbl, PECYPCHI
cetu MHrepHeT; BimageTe NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

cOo31aBaTh COOCTBEHHbLIE ITHMCHLMEHHBIE U KpaTKUC YCTHBIC COOGHICHI/ISI,
0000mass uHGOPMAIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO
COJIep’KaHus, B TOM YHCIIe MyOIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON




WM UCCIIE0BATENbCKON NEATEIbHOCTH, IPU ITOM I'PaMOTHO HCIIOJIb30BaTh
W3YUYEHHBI TOHATHHHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHHE MTpe3eHTaINeH

1.20

OpY  BBHIOJIHEHHUH YYEOHBIX MPOCKTOB W HCCIENOBAHUNA (U3NYECKUX
IIPOLIECCOB paclpeensiTh OO0S3aHHOCTHM B TpyNNE B COOTBETCTBUM C
MOCTaBJIEHHBIMU 3aJla4aMHM, CJIECIUTh 32 BBINOJIHEHHWEM IUIaHA ACHCTBUH U
KOpPPEKTUPOBAaTh €ro, AaJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIaJ B
JIeATEIbHOCTh TPYMIbI, BRICTPAUBaTh KOMMYHHMKAaTUBHOE B3aMMOJICHCTBHE,
MIPOSIBIISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

9 KUIIACC

Konx
NpoBEPsSIEMOro
pe3yJibTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3InyaTh SIBJCHUS [0 OMUCAHHUIO MX XapPAKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIMX JAHHOE (PUINICCKOEC SIBIICHUE

1.3

pacrio3HaBaTh  IpOSIBIIEHHME  HM3YYEHHbIX  (U3MUECKUX  SBJIECHUI B
OKpY’KalollleM MHUpE, B TOM uuciie (U3MYeCKUe SBJICHUS B MPUPOJE, NPHU
TOM TIEPEBOJIUTH MPAKTHUECKYIO 3aJady B y4eOHYyIO, BBIICIATh
CylLIeCTBEHHBIC CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OIKCBIBATh M3YUYECHHbIE CBOMCTBA TeNl M (PU3NUYECKHE SBICHHUS, MCIIONB3YS
¢u3uueckue  BEIMYMHBI, NpPU  ONMCAHUU  NPABUIBHO  TPAKTOBATh
(GU3NUECKU CMBICT HCIOJB3YEMbIX BEIUYMH, O0O3HAYEHHS U EJUHMILIBI
¢u3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JTAHHYIO
¢u3uUecKyr0 BEIMYUHY C JPYTMMH BeJIHMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKIX BEIINIHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U MPOILECCHI,
UCIIONIb3YSl ~ M3YUYEHHbIE 3aKOHbI, TIPU A3TOM JaBaTh  CIIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATUYECKOE BhIPAKCHHE

1.6

00BACHATH (bl/ISI/I‘ICCKI/Ie IIpoLeCCChl U CBOMCTBaA T€J1, B TOM YHCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPHUCHTUPOBAHHOI'O XapaKTCpPa: BBIABIATH
MPUYIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JIOTHYECKUX
maroB € INOMOIIIBIO 2 -3 HN3YUCHHBIX CBOMCTBA (I)I/I3I/I‘-IGCKI/IX HBHGHHﬁ,
(I)I/I3I/I‘-IGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3aJayd (ONMUparoIluMecs Ha cucrtemy u3z 2 — 3
YpaBHEHHUI), UCTONB3Ysl 3aKOHBI U (POPMYJIBI, CBsA3BIBAONINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBHS 3a/Jaud 3alHCbIBATh KPAaTKOE
YCIIOBUE, BBISBISATH HEAOCTAIONIME WM HM30BITOYHBIC IAHHBIE, BHIOMPATH




3aKOHbI U (OPMYJIbl, HEOOXOUMBIE Ui PELIEHUs, POBOJUTH PACUEThl U
OLICHUBATh  PEAIMCTUYHOCTb  IOJIYYEHHOI'O  3HaueHHs  (U3NYECKON
BEJIMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh MPH ITOMOIIU
(¢u3NYECKUX METOJOB, HCIIOJIb3Yys OINMCAHHE MWCCIEA0BaHUS, BBIIEIATh
IPOBEPSIEMOE  MPEANOIOKEHHE, OLEHUBATh MPABWIBHOCTh  MOpPSAKA
NPOBEIECHUSI  UCCIICAOBAaHUs, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOACHUHN U ONBITOB

1.9

MPOBOJUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SABICHUN WIN (PU3NIECKUX
CBOWCTB TEII: CAaMOCTOATENBHO COOHMpaTh YCTAaHOBKY W3 H30BITOYHOTO
Habopa 0O0OpyIOBaHHWs, OMHUCHIBATH XOJ OIBITA W €ro pPe3yJbTaThl,
(GopMyITUpPOBATH BBHIBOIBI

1.10

NPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSAMBIX M3MEPEHHH, OmMpeaesss
CpelHee 3HAYeHHE W3MepseMON BeMMYMHBI ((POKYyCHOE pacCTOSHUE
coOuparomield  JUH3BI), OOOCHOBBIBATH BBIOOpP croco0a HW3MEpEeHUs
(M3MepuTETHLHOTO MPUOOPa)

OPOBOJIUTH  HCCJENOBaHWE 3aBHUCUMOCTEH  (U3MYECKMX BEIMYUH C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHMWI: IUIAHUPOBAaTh MCCIEOBAHHUE,
CaMOCTOSITEIFHO ~ COOMpaTh  yYCTAHOBKY, (PHKCHPOBATH  PE3yJIbTaThI
MOJIyYUeHHOM 3aBHUCUMOCTM (U3MYECKUX BEIUYMH B BUAE Tabiuuu
rpaduKoB, e1aTh BBIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHUS

1.12

IPOBOJIUTH KOCBEHHbIE H3MEpEHUs (PU3UYECKUX BEIMYUH: IJIAHUPOBATh
U3MEpPEHUsi, CcoOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY U BBINOJIHAThH
U3MEPEHHUs], CleNysl NPEIIOKEHHOW HWHCTPYKLIMM, BBIYHMCIATH 3HAYCHHE
BEJIMYMHBI U AHAJIM3UPOBATH IOJYYECHHBIEC PE3YNIbTAThl C YYETOM 3aJaHHOU
MOTPELTHOCTH U3MEPEHUI

1.13

coOuro1aTh MpaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

paznuyaTh OCHOBHBIC TIPH3HAKM MW3YYCHHBIX (PU3WYECKUX MOJENCH:
MarepuanbHas TOYKa, a0COJNIOTHO TBEPIOE TEI0, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKasl JIMH3a, TNIaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAsI MOJAEIb
aTOMHOTO siApa

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS  U3YYEHHBIX MPUOOpPOB U
TEXHUYECKUX YCTPOICTB C OMOPOM Ha WUX OMHCAHMS, HCIOIb3Yysl 3HAHUS O
CBOMicTBax  (M3MUECKUX SBICHMA W  HEoOXoAumble  (U3HUYECKUE
3aKOHOMEPHOCTHU

1.16

HCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKU W3YYEHHBIX TEXHHUYECKHX
YCTPONCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPU
pelieHMH  y4yeOHO-IPaKTUYEeCKMX  3a/1ad, ONTHYECKHUEe CXEeMbl  JJis
HOCTPOCHUS N300pa’KeHHH B TUIOCKOM 3epKaJie U coOuparolei auH3e

1.17

OPUBOJUTH  NpuUMepbl  (HaxoauTh  uHGpOpMaLKI0O O  IpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MUECKUX 3HAHUM B IOBCEAHEBHOMU




KU3HU A oOecriedeHuss 0€30MacHOCTH MpU OOpallleHuu ¢ Mpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsl U COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karolllen cpejie

1.18

OCYILECTBIIATh TOMCK HWH(pOpMAMU (UIUIECKOTO COJCPNKAHUA B CETH
WuTepHeT, caMocTOSTENbHO (OpPMYJIUPYs MOUCKOBBIM 3alpoc, HAXOAUTh
NyTU ONPEIENICHUs TOCTOBEPHOCTH MOJIYyYEeHHOW HMH(OpMAalUKd HAa OCHOBE
MMEIONINXCS 3HAHUN U TONIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBIMOJHEHUH Y4EOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (PU3NUECKOro COACPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CeTHu HHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TEKCTAa,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

CO3/MaBaTh COOCTBEHHBIE MUCHMEHHBICE W YCTHBIE COOOIEHUS HA OCHOBE
uHPOpMAIIMK W3 HECKOJIbKUX HWCTOYHUKOB (PUIUYECKOTO COJICPIKAHUSA,
MyOJIMYHO MPEICTaBISATh PE3YJIBTAThl MPOSKTHON MM MCCIEI0BATEIbCKON
JIEATEIIbHOCTH, TIPX 3TOM I'PAMOTHO HUCMOJIb30BATh U3YYEHHbBI MOHATUWHBIN
amnmapaT HW3y4aeMoro pasnuena (U3MKH W COMPOBOXKIATh BBICTYIUICHHUE
MpEe3eHTaNEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPHUH CBEPCTHUKOB

1.21

IpU BBIIOJIHEHUU YUYEOHBIX TPOCKTOB M HCCIEAOBAHUN (DU3MUECKHUX
IIPOLIECCOB paclpeiesiTh OOS3aHHOCTM B TpyNIE B COOTBETCTBHM C
MOCTaBJIICHHBIMU 3a/Jla4aMU, CJIEAUThH 3a BBIIIOJHEHUWEM IUIaHA ACHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIM BKJIA] B
JIEATEIBbHOCTh TPYMIbI, BBICTPANBaTh KOMMYHHKAaTUBHOE B3aHMMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHMUS
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOpHH
6.1 CTpoeHHus BemiecTBa. Macca u pa3mepbl MOJEKyJ. OIBITHI,
) MOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mopenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSIHHI
) BeulectBa. Kpucrannuueckue u amopdHsie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
' OCHOBE II0JIO’KEHHUI MOJIEKYIIPHOKUHETUIECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TemioBoe paciIupeHHe U CKaTHe
6.6 Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEILIOBOTO
’ JBUKEHHUS YaCTHUIL
6.7 Buytpennss oueprus. CnocoObl H3MEHEHHsS] BHYTpPEHHEH
' SHEPruM: TEeIIonepeaaya u CoBepileHrue paboThl
6.8 Bunel  Temnomepenauu:  TEIJIONPOBOAHOCTh,  KOHBEKIIMS,
6 U3ITy4yeHUe
6.9 KonnuectBo TEeuioThl. Y aenpHasd TEINIOEMKOCTD BEIIECTBA
6.10 TermmooOMeH U TEmIOBOE paBHOBECHE. YpPaBHEHHE TEILIOBOTO
' Oananca
6.11 [InaBneHne u OTBEpAEBAaHUE KPUCTAIUIMYECKHX BEILIECTB.
' VnenpHas TerioTa riaBjIeHUs
[TapooOpazoBanne u koHaeHcarus. Vcnapenwe. Kunenwue.
6.12 VY nenbHas TemIoTa apooOpa3oBaHUsI. 3aBUCUMOCTh
TEMIIEPATypPhl KUTIEHUS OT aTMOC(EPHOTO TaBICHHUS
6.13 BnaxHocTs Bo3yxa
6.14 OHeprus TOIIMBA. Y IeJbHas TENJI0Ta CrOPAHUS
[Tpunuuner pabotel TemnoBbix nBuratenedt KIIJ temmosoro
6.15 nBurarens. TeruioBble JBUTATeNM M 3allUTa OKPYKAIOIIEH
cpenbl
6.16 3aKOH COXpaHEHUS U TMPEBPAILLEHUS SHEPIruu B TEIJIOBBIX
' nporeccax
6.17 [TpakTyeckue paboTHI:
' H#HPar#H#OneITEl 10 OOHApYXEHHUI0  JeMCTBUS — CHII




MOJICKYJIIPHOTO TIPUTSIKEHUS.
HH##Par####OnbIThl O BBIPAIIMBAHUIO KPUCTALIOB NTOBAPEHHOU
COJIM WJIM caxapa.

#HHHPar###ONBITEl IO HAOJIONCHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, )KMJAKOCTEU U TBEPABIX TEIl.

#i#Par##Onpenenenue  JaBleHUs BO3dAyxa B OaioHe
HInpuiia.

#H##Par###ONbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIaBJICHHS
BO3JlyXa OT €ro 00bEéMa 1 HarpeBaHUs WU OXJIAXKICHHS.
H#H##Par##Ht IpoBepka TMIOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIEPATYPHI.

#i#Par#t#HabmoneHne n3MeHeHUs BHYTPEHHEW SHepruu Tena
B pe3yJibTaTe TeIionepeaayu u paboThl BHEITHUX CHIL.
#i#HParf##llccnenoBanue  SIBIEHHS ~— TEIUIOOOMEHa  IIpH
CMEILMBAaHUU XOJOAHON U TOpPsYEH BOJIBI.
#H#HPar###Onpeenenre KOMM4ecTBa TEIUIOTHI, MOJIYyYEHHOTO
BOJOW TMpH TEIIOOOMEHE C HArpeThiM METAUIMYECKUM
LUIHHIPOM.

#H##Par##HOnpeneneHye y1eqIbHOU TEIIOEMKOCTH BEIIECTBA.
H#H##Par#HHt ccrnienoBanue mpoiecca ucnapeHus.
#i#HParfi##OnpeieeHre OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.
H#HtPar###Onpenenenre yaeiabHOM TEeIIOTHI IJIaBACHUS JIbJA.

dusndyeckue sSBICHUS B mpupoac: NOBEPXHOCTHOC HATSKCHUC U
KallWJUUIAPHBIC ABJICHHUA B IIPUPOAC, KPHUCTAJIbI B IIPUPOICL,

0.18 u3nydyeHue CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
o0pa3oBaHUE POCHl, TyMaHa, HHEsl, CHera.
TexHuueckune YCTPOWCTBA: KaluJUIsIpBI, IIPUMEPBHI
WCIIOJIb30BAaHUsI KPUCTAJIOB, KUJKOCTHBI TEPMOMETD, JATUUK
6.19 TEMIEPATYpPbl,  TEPMOC, CHCTEMa  OTOIUICHHS  JOMOB,

TUTPOMETpPBI, TICUXpOMETp, TMapoBas TypOuHa, JBUTaTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onexrpuszanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB

7.2

B3anmoneiictBue  3apsokeHHbIX — Tel.  3akoH  Kynona
(3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS 3apsSKEHHBIX Tl OT
BEJIMUMHBI 3aPSAI0B M PACCTOSHUS MEXK]Ty TeTIaMH)

7.3

OnexTpudeckoe moiie. Hanpsok€HHOCTD AIIEKTPUYECKOTO TIOJS.
[lpyHuun  cynmepmno3uLMM  JJIEKTPUYECKMX  mojed  (Ha
Ka4ueCTBEHHOM YPOBHE)

7.4

Hocurenu JNEKTPUUECKUX 3apsa0B. DneMeHTapHbIN
anekTpuueckuit 3apsan. Crpoenue aroma. [IpoBogHukH U
JTUDJIEKTPUKU




7.5

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsiia

7.6

QHCKTpI/I‘{eCKI/If/’I TOK. Y CIIOBUS CYHICCTBOBAHUS SJICKTPUICCKOT' O
ToKa. ICTOYHHMKH IMOCTOSHHOTO TOKa

7.7

JleHicTBHUSI DNEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHUTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTSIX U Ta3ax

7.8

Onekrpuueckas uemnb. Cuia Toka. JNeKTpUYECKOe HallpsHKEHNE

7.9

ComnpoTHBJICHUE TMPOBOJHUKA. YJCIBHOE CONPOTHBICHUE
BeIlleCTBa

7.10

3akon Oma 11 y9acTKa 1enu

7.11

IlocnenoBaTenbHOE U napajijicJibHOC COCAMHCHUC ITPOBOJAHNKOB

7.12

PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH JKoyms —
Jlenna

7.13

DNEeKTpUYECKHUE LIETIH U MOTPEOUTENN 3IEKTPUUECKON IHEPIUU
B ObITy. KOopoTkoe 3aMbikanue

7.14

ITocTostHHBIC MAarHurThblI. BzaumopeiicTBue IIOCTOSAHHBIX
MAarHuToOB

7.15

MarautHoe nose. MargautHoe nojie 3eMJId U €ro 3HaueHue Ui
’KU3HHU Ha 3eMiie

7.16

Oneir Opcrena. MarHuTHoe 10JIe€  3JIEKTPUYECKOIO  TOKa.
HpI/IMeHeHI/Ie OJICKTPOMArdiuTOB B TCXHUKE

7.17

JleiicTBUE MarHMTHOrO IOJII Ha HPOBOJAHUK C TOKOM.
OnexTpoABUrarenab  IOCTOSHHOTO  Toka. Vcmonb3oBaHue
JJNIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe

7.18

OnbiTel Papajnesd. SIBleHHE HIEKTPOMArHUTHOM WHIYKIIHUH.
IIpaBuno Jlenua

7.19

Onektporereparop. CrmocoObl TMOMYyYEeHHsS]  AIEKTPUUECKOM
SHEPTUU. IJICKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

[TpakTuyeckue paboOTHI:

OnbITH 110 HAOMIOACHUIO AICKTPU3ALMK TEN UHIAYKIMEH U TIPU
CONPUKOCHOBEHUH.

UccnenoBanue nedcTBUA 3JIEKTPUYECKOTO OIS HA MPOBOIHUKH
U JUDJICKTPUKH.

CoOopka u mpoBepKka padOTHI AJAECKTPUICCKOH 1IETTH MTOCTOSHHOTO
TOKA.

W3mepenue v peryampoBaHuE CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYLIEro 4Yepe3
pe3UCTOp, OT COMPOTHUBIICHHUSI PE3UCTOpA W HAIPSIKEHUS Ha
pesucrope.




OnpIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh 3JIEKTPUYECKOIO
CONPOTUBIICHNS MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepuana.

[IpoBepka npaBuia CJIOKEHUS HaIpsKEHUN npu
II0CJIEZI0BATEIbHOM COEJUHEHUM ABYX pe3ucTopoB. [IpoBepka
npaBuja JUisi CWJIbl TOKa MNpU MNapaUIeIbHOM COEAMHEHUH
pesuctopoB. OmnpezneneHue padbOTHl SIEKTPUUYECKOTO TOKa,
uayuiero  yepes  pesuctop.  OmnpeneneHue  MOIIHOCTH
AIIEKTPUYECKOTO  TOKA,  BBIACJISIEMONM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO dYepes
JaMIo4yKy, OT HanpsbkeHuss Ha Hed. Omnpegenenue KIIJ]
HarpeBatens. MccnegoBaHME MArHUTHOTO —B3aMMOJIEHCTBHS
MOCTOSIHHBIX ~ MAarHutoB. M3yueHue  MarHuTHOro  MOJs
MOCTOSTHHBIX MAarHUTOB NpHU UX OOBEAMHEHUU W Pa3AelCHUHU.
HccnenoBanue IEHCTBUS IEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIINE 3aBHUCHUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTyIIKM C TOKOM U MarHuTa OT CHJIbl TOKa U
HalpaBJ€HUsT TOKa B  Karymke. I3ydeHue nelcTBus
MarHuTHOTO I0JIs1 Ha MPOBOAHUK ¢ TOKOM. KOHCTpynpoBaHue u
n3ydeHue paboTel anekrTponsuratens. M3mepenwme  KIIJ]
ANEKTPOJIBUTaTEIbHON YCTaHOBKH. OMNBITHI 1O HCCIEI0BAHUIO
SABJICHUS]  BJICKTPOMArHUTHOM  MHAYKIMU:  HCCIEJOBaHUE
M3MEHEHUH 3HaYEHUs U HAIMPaBJIEHUS MHIYKIMOHHOTO TOKa

duszndyeckue SBJICHUA B npupoac: SJICKTPUUCCKHUE SABJICHUA B
aTMOC(l)epe, QJICKTPHUHYCCTBO JKHBBIX OPraHU3MOB, MAIHUTHOC

721 noje 3eMiM, Jpeld MomocoB, polb MAarHUTHOTO MOJS IS
KHU3HH Ha 3emiie, MOJISIPHOE CUSIHUE
TexHuueckue  yCTpOWCTBA: 3JIEKTPOCKOII, aMIiepmeTp,
BOJBTMETP, PpEOCTaT, CUETYUK ODIICKTPUUECKOH HIHEPTHH,
799 AIIEKTPOOCBETHTEIbHBIE puoOOpHI, HarpeBaTeJIbHbIC
' AIIEKTPOIPUOOPHI (mpumepsl), ANEKTPUUIECKUE
peOXPaHUTENH, 3JIEKTPOMArHur, 3JIEKTPOABHUraTEIh

MOCTOAHHOI'O TOKA, T’CHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon

Konx snementa [IpoBepsieMble 37IEMEHTBI COAEPKAHUS

paznena
MEXAHUWYECKUE SBJIEHW S

g 21 Mexannueckoe naBwxkeHue. MarepuanbHas Touka. Cucrema
’ oTcuéra
8.2 OTHOCHUTEIBLHOCTE MEXAaHUUECKOTO ABIDKEHUS




8.3

PaBHOMEpHOE IPSIMOJIIMHEWMHOE JBUKEHNE

#itPar###HepaBHOMepHOE MPSIMOJIMHEITHOE JBUKEHHUE.
8.4 CpenHsis 1 MTHOBEHHasi CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JIBI>KEHUH
8.5 VYckopenue. PaBHOYyCKOpEHHOE NIPSMOJIMHEITHOE IBUYKEHHUE
8.6 #Hi#HPar###CBobOonHoe nagenue. OnpiThl [anunes
#iHtPar###PaBHOMEpHOE NBUKEHHUE MO OKpyx)HOCTH. Ilepron u
8.7 yactora oOpameHus. JluHeiiHas W yrjuoBas  CKOpPOCTH.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE
8.8 ITepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetuii 3akon HeroToHa
8.11 Hi#HParf##] [puHIMI Cynepro3uLuu CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 #iHParf##Cunna  TpeHus: Ccuwia TPEHUsS CKOJIBXKEHHS, CHIla
' TPEHUS TTOKOS, APYTHE BUIABI TPCHUS
214 #iHtPar##H##Cunna TSKECTHU M 3aKOH BCEMHPHOIO TATOTEHMS.
' YckopeHue cBOOOIHOIO MaeHus!
215 JBmwxenune maHer Bokpyr Comnua. IlepBas kocMuueckas
' ckopocTh. HeBecoMocTh 1 meperpy3ku
8.16 PaBHOBecue MaTtepuanbHON TOUKH. AGCOIIOTHO TBEPOE TEIIO
217 #H##Par##HtPaBHoBecue TBEPAOTO Tela C 3aKPEIUIEHHON OChIO
' BpalleHus. MoMeHT cuiibl. LleHTp TsxecTH
8.18 Nmnynsc Tena. U3menenne ummynbca. IMnyibe cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #iHPartH##PeakTHBHOE IBUKCHUE
8.21 Mexannueckas paboTa U MOIIIHOCTh
27 Pabora cun TskecTd, ynpyroct, TpeHusi. CBsi3b SHEpruu u
' paboTHI
23 [ToreHunanbHast 3HEpPrus Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emn
8.24 IToTeHumanpHas SHEPrUs CKATOU NPYKUHBI
205 #iHtPar##HKunetnueckass sHeprus. TeopemMa O KMHETHYECKOU
' SHEPTUH
8.26 HiHParf##3aKoH COXpaHEHHS] MEXaHUYECKON YHEPTUU
[TpakTuueckue pabOTHI:
Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS Opycka HIn
8.27 IBUKEHHS] [IapyuKa MO HAKJIOHHOHM TMiiockoctu. OmpeneneHue

YCKOpEHMSI Tela MNpU PaBHOYCKOPEHHOM JBHKEHUM IIO
HaKJIOHHOM IUIOCKOCTH.




HccnenoBanne  3aBUCUMOCTH IYTH OT  BPEMEHH  TIpH
PaBHOYCKOPEHHOM JIBI)KEHHH 0€3 HadaJIbHON CKOPOCTH.
[IpoBepka THMIIOTE3BI: €CIM NMPH PABHOYCKOPEHHOM JIBIKCHUHU
0e3 HavalbHOW CKOPOCTH ITyTH OTHOCSTCS KakK psiJi HEYETHBIX
qyucel, TO  COOTBETCTBYIOLIME  HPOMEXKYTKM  BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHSI OT CHITBI
HOpManbHOTO AaBneHus. Onpexnenenue koddduumeHra TpeHus
CKOJIbKCHHS. Omnpenenenne KECTKOCTH TPy KHUHBI.
Omnpenenenre pabOTBHl CHJIBI TPEHHS TPH PAaBHOMEPHOM
JBIDKEHWH  TeJa 10  TOPU3OHTAIBHOH  MTOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
UCIOJIb30BaHUEM HEMOBM)KHOTO U TIOJIBHXKHOTO OJIOKOB

duznyeckue SIBICHUI B npupoac: IpPUIMBbI W  OTJIUBEI,

8.28 JnBrkeHue miaHeT COJTHEYHON CUCTEMBbI, PEAKTUBHOE JIBUKEHUE
KUBBIX OPTaHU3MOB
2.9 TexHuuecKkrue yCTPOMCTBA: CHHUIOMETP, NATUYUKU IOJOKEHUS,

pacCTodaHnAg U YCKOPCHUS, PaKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebGarenbnoe  nBwkeHue. (OCHOBHBIE  XapaKTEPUCTUKU
Kosie0aHui: Iepuo/i, 4acToTa, aMIUIUTY1a

9.2

MareMaTtnueckuii M NPYXKUHHBIM MasTHUKHU. lIpespainenue
SHEPTUU MPH KOJeOaATSIHHOM ABIKECHUH

93

38,TyxaIOH_[I/I€ KoJeOaHusl. BBIHY)KIICHHBIG kosieOanus. Pe3onanc

9.4

Mexanudueckue BoJIHBL. CBolicTBA MEXaHHYECKHX  BOJIH.
[TIponosibHBIE M MONEPEYHBIE BOJIHBL. /[JTMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHUs. MeXaHWYeCKHE BOJIHBI B TBEPAOM TEE,
CelCMHUYECKHE BOJIHBI

9.5

3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[TpakTuyeckue paboTHI:

Omnpenenenye 4acTOThl U NEPUOAA KOJIEOAHUNH MaTEMaTHYECKOT O
MasiTHUKA.

OrnpeziesieHre 4acTOTHl M TEpUOJaa KOJEOAHW MPY>KHHHOTO
MasiTHUKA

Hccnenosanue 3aBUCHUMOCTH nepuoja Kosie0aHuit
MOJIBEIIEHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCHMOCTH TepuoJia KoJeOaHUN MNPYyXKMHHOTO MasTHUKA OT
Mmacchl rpy3a. [IpoBepka HE3aBUCMMOCTH IepHojAa KoJeOaHui
rpy3a, MOJABEIIEHHOT0 K HUTH, OT MAaccChl rpy3a M KECTKOCTU
npyXuHbl. MI3MepeHne yckopeHusi cBOOOIHOTO MaieHus

9.8

®du3znueckue SBICHUI B npupoac: BOCIPUATHEC  3BYKOB




JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
X0
9.9 TexHuuecKue yCTpOMCTBA: 3X0JIOT, UCTIOJIb30BAHUE YIIbTPa3ByKa
' B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TT1OJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DJIEKTPOMarHuTHOE  MoJie.  DJIEKTPOMAarHUTHbIE  BOJIHBI.
' CBoOICTBA 2JIEKTPOMArHUTHBIX BOJTH
10.2 [ITxana 37E€KTPOMArHUTHBIX BOJIH
103 DnekTpoMarHuTHas rpupoja ceera. Ckopocth cBeTa. BoaHOBBIE
' CBO¥iCTBa CBETa
10 [TpakTudeckue pabOTHI:
10.4 N3ydyeHne CBOMCTB SJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOMITBHOTO TenedoHa
10.5 dusuueckre SBICHUS B NPUPOJE: OUOIOTHYECKOE EHCTBUE
' BUJUMOTO, YIbTPaQHUOIETOBOTO M PEHTTC€HOBCKOTO U3TYUCHHA
10.6 TexHuyeckue ycTpoucTBa: HCIOJIIB30BAHUE 3JIEKTPOMArHUTHBIX
' BOJIH 11 COTOBOH CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozensb cBera. IcTOuHMKH cBeTa
11.2 [IpsamosinHENHOE pacIpOCTPAHEHNE CBETA
11.3 Ortpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHHUs CBETa
114 [Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe
' BHYTPEHHEE OTPaKCHHE CBETA
11.5 JInnza. Xop rydeit B 1uH3e
11.6 Onruueckas cuctema GoToarnmapara, MUKpOCKOIIa U TEJIECKOa
117 I'maz  kak  onruueckass  cucTeMa.  bauM30pyKocTh U
' JaJbHO30PKOCTh
118 Pasnoxxenne Oemoro cBera B crmektp. Ombitel HbioToHA.
11 ' CrnosxeHue CeKTpaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTrueckue padboThI:
##HtPar##HccneqoBaHue  3aBUCUMOCTH  yIja  OTPaKEHUs
CBETOBOTO JIy4a OT YyIJIa MajeHHs.
#i#Par###l13yueHrne XapaKTepUCTUK M300pakKeHHs MpeaMeTa B
IIJIOCKOM 3€pKalie.
119 #i#HParf##llccnenoBanue  3aBUCHMOCTH  yIJla  IIPEJIOMJICHUS
' CBETOBOIO Jyya OT yIJla MNaJeHUsi Ha TPaHULE «BO3AyX —
CTEKJIIO.
#iHPar### lomydeHne n300paXKeHUI ¢ TIOMOIIBIO COOMpArOIIeH
JIUH3BI.
###Par###Onpenenenne GOKyCHOTO PACCTOSHUS M ONITHYECKOM
CHJIBI COOMpAOLIEeH JINH3HI.




HH##H#Parf##ONBITHI IO Pa3JI0KEHUIO 0€JI0r0 CBETa B CHEKTP.
HH#Par##H#ONBITHl 110 BOCHPHUATHUIO I[BETA NPEAMETOB MPU HX
HaOJII0IEHUH Yepe3 LBETOBbIE (PUIBTPBI
®dusnueckue siBieHUsa B npupoze: 3atmeHus ConHua u JlyHsl,
11.10 [[BETa TEJ, ONTHYECKHE sIBICHUS B aTMmochepe (mBeT HeoOa,
pedpakius, pagyra, MUpax)
1111 TexHuueckue yCTpOHCTBa: OYKH, MEpUCKOIN, ¢oToamnmapar,
' OIITHYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u mimaHerapHas Monenb aroma. Mopenb
' aroma bopa
122 Hcnyckanue W MOrJolieHWe cBera aroMoM. KBaHTHI
' JIunenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue atomHoOro siapa. HykiioHHas MoJesnb aTOMHOIO spa.
' U30TO0mBI
125 PangnoaxTtuBHble npespaienus. [lepuoa nomypacnaga aTOMHBIX
' auep
126 SnepHple peakuuu. 3aKOHBl COXpPAHEHMs 3apsiiOBOrO U
' MacCOBOT'O YHCEN
12.7 OHeprus cBA3M aTOMHBIX siep. CBsA3b MAacChl U SHEPTUU
12 128 PeaK"I_[I/II/I cuHTe3a U AeneHus saep. Mcrounuku sneprun CosHua
¥ 3BE3]]
12.9 SInepnas sHepreTuka. JlelicTBuEe paJllOaKTUBHBIX U3Jy4YCHHUU Ha
' YKHUBBIC OPTaHU3MBI
[TpakTyeckue paboTHI:
HaGnroneHue CrijlonHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10 HccnenoBaHue TPEKOB: W3MEPEHUE DBHEPIUM  YACTHULBINO
TOPMO3HOMY IyTH (110 hoTOrpadusm).
W3mepenue paaroakTUBHOTO (oHa
dusnueckue SIBJICHUS B npUpoze: €CTECTBEHHBIH
211 palMOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, pPaJHOAKTUBHOE
' U3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB, ACUCTBUE pajlOaKTUBHBIX
U3JIy4CHUI Ha OPTaHU3M YEJIOBEKa
12.12 TexHuueckue yCTpPONCTBA: CIEKTPOCKON, WHIUBHYaJIbHBIN
' J03UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K NMPEAMETHBIM pPe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o0uiero odopazoBanust Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MUpa; cHOpMHPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTHU
SABIIGHUW  TPUPOIB, O  POIM  OKCIepuMeHTa B  (Qu3uKe, O
cucTeMooOpasyroiiei ponu (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 IBOMIONMU (U3NYECKUX 3HAHWA U WX POJH B
IIEJIOCTHOM €CTEeCTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKPYaroIIero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHA

3HaHHUS O BHJIAX MaTepuH (BEUIECTBO W TOJE), O JBMKCHHH KaK criocobe
CYILLIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOW TEOpUU CTPOEHUs
BElIeCTBa, O (DPU3MUECKON CYIIHOCTH SIBJIEHUN MNPUPOJbl (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3/inyaTh SBJICHUS
[0 ONHCAHMIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOoe SBJICHUE; YMEHUE DPACIO3HABATH
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKpPY)KaIOLIEM MHUpE,
BBIJIENISASA UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHOBaMHM TOHSTHUHHOTO ammapara ¥ CHMBOJWYECKOTO SI3bIKA
Gu3MKM M UCHONB30BaHME WX JJI pelIeHHs Y4YeOHBIX 3aJad; yMEHHUE
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U IPOLECCHI,
UCTIONB3YS (yHIaMEHTAIbHBIE H SMITUPHUECKHUE 3aKOHBI

YMeHne OIHCHIBaTh HU3YYCHHBIC CBOMCTBA TEII H (bl/ISI/I‘IGCKI/Ie SABJICHUS,
HCIIOJIb3YyA (i)I/ISI/I‘IeCKI/Ie BCJIIMYHHBI

Bnanenue ocHOBaMU METOAOB HAYyYHOT'O MO3HAHUS C YYETOM COOIIOACHUS
MpaBHII OE30MACHOTO TPYIa: HAOMOIeHUEe PU3NICCKUX SBIICHUM:

YMEHHE CaMOCTOSTCIILHO COOMpPATh ADKCIEPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMUCHIBATH XOJI OMBITA U
3alMChIBATH €TI0 PE3yJIbTaThl, HOPMYITHPOBATH BHIBOJIBL;

NPOBEJCHUE TPSAMBIX W KOCBEHHBIX H3MEpEHHMH (U3UYECKUX BEIUYMH:
yMEHHE  IUIAHHPOBaThb  HW3MEPEHHS,  CAMOCTOSTEIbHO  cOOHMpaTth
OKCIICPUMCHTAIBHYI0 YCTAHOBKY [0 HHCTPYKIIMH, BBIYMCIATH 3HAYCHUE
BEJIMYUHBI U AHAJIU3UPOBATH IOJYUYECHHBIEC PE3YJIbTAThI C YYETOM 3aJaHHOU
[IOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIBHBIX I/ICCJ'IGIIOBaHI/If/'I;
CaMOCTOSITEJIBHO COOMPATh SKCIEPUMEHTAIBHYIO0 YCTAaHOBKY M HPOBOJUTH
HCCIICOJOBAHUEC MO HWHCTPYKIOHHU, MNPEACTABIIATH IMOJYUYCHHBIC 3aBUCUMOCTHU




¢usznyeckux BEJIWYMH B BuAe Tabnui U rpaduKoB, YUYUTHIBATh
HOIPEIIHOCTH, JIe1aTh BBIBO/BI 10 pE3yJIbTaTaM HCCIEeI0BAHUS

[ToHnmaHue XapakTEpHBIX CBOWCTB (PU3MYECKUX MOAeNel (MaTepualibHas
TOYKa, a0COITIOTHO TBEPAOE TENO, MOJENIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO
A7Ipa) U YMEHUE IPUMEHATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

YMenue o0bACHATh GU3NYECKUE MPOIIECCHl U CBOWCTBA TEM, B TOM YHCIE U
B KOHTEKCTE CHUTyallMid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
HJaCTHOCTH, BBISABJIISITH IMPUIUHHO-CIICACTBCHHBIC CBA3U u CTPOUTH
OOBSICHEHHE ¢ OMOpPOM Ha HM3YYCHHBIC CBOWCTBA (DM3MUCCKHUX SIBICHHU,
(du3HYeCKre 3aKOHBI, 3aKOHOMEPHOCTH W MOJICITH

YMenue pemiats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUCCKUE BEIMYMHBI, B YACTHOCTH,
3alUCBHIBaTh KPaTKOE YCJIOBHUE 3a7auM, BBISBISTH HEJOCTAIONINE JIAHHBIE,
BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIWMBbIE ISl €€ peIIeHus,
WCIIOJIH30BaTh CIPABOYHBIC JJTaHHBIC, MPOBOJUTH PACUETHI U OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUeHUs (DU3MUECKON BEIIMYMHBI; YMEHUE
OTpeAeNATh Pa3MEpPHOCTh (U3MYECKON BEIMYUHBI, MOJYYEHHON Mpu
pellIeHnH 3a7a9u

YMeHHe XxapakTepu30BaTh MPUHIMIIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcJie OBITOBBIX NPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJOTHYECKHX
IPOILIECCOB M0 UX OMMCAHUIO, UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (PM3NYECKUX
SBJICHUH U HEOOXOaUMbIe (prU3NUECKUe 3aKOHOMEPHOCTH

10

YMeHue ucnonb3oBaTh 3HaHUSI O (PU3NYECKUX SBJICHUSAX B IOBCEAHEBHOMU
JKU3HU A7 oOecrieyeHus O€30MacHOCTH IMpHU OOpalieHHH € OBITOBBIMU
npuOopaMd M TEXHMYECKHMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbSl U
COOJIIOJICHHsSI HOPM HKOJIOTUYECKOTO0 MOBEICHHSI B OKpYXarolleh cpene;
NOHUMaHHE HEOOXOAUMOCTH TNPUMEHEHUS JOCTWXKEHUH (GU3UKH U
TEXHOJIOTUH JUIs palliOHAIBHOTO MPUPOIOTIOIb30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHMs W NOPEACTaBICHUS  UHGOpMaLUU
busznyecKkoro - coaepKaHUs € MCIOJNb30BaHMEM  MH(GOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; yMEHHE OLIEHUBaThb JOCTOBEPHOCTh
HNOJY4YeHHOM MHQoOpManmuu Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB; YMEHHE HCIOJIb30BaTh IIPU BBIOJIHEHNUN
yu4eOHbIX 3aJaHMi  HAyYHO-TIOMYJISIPHYIO JIUTepaTypy (hu3HdecKoro
COJIepKaHus, CIIPaBOYHbIE MaTEpHalIbl, pecypchbl ceTu VIHTepHeT; BiIajieHne
0a30BbIMH HaBBIKAMH TpeoOpa3zoBaHus WH(GOpPMAIMHA W3 OJHOM 3HAKOBOM
CHUCTEMBI B JpyIyl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsieMblii 31eMeHT cOepP:KAHUSA
on

1 MEXAHMYECKHUE ABJIEHUA

11 Mexanunueckoe aBuxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh

JIBIDKCHUS

PaBHOMepHOE W HepaBHOMepHOe mBrkeHHe. Cpenssisi ckopocth. Dopmyna s
1.2 | BwluMCIEHUs cpenHel ckopocTu: v = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JABHMIXKCHUC. 3aBHCHUMOCTh KOOpJZUHATLI TCJIa OT BPECMCHU
B CJIy4dac paBHOMCPHOI'O HpHMOJ’IHHCﬁHOFO JBHMOKCHUA:

1.3 x(f)=x,+vt

I'paduku 3aBUCUMOCTM OT BpEMEHU JJIs MPOEKUUU CKOPOCTH, TNPOEKIUU
NepeMEICHUs, ITyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKEHUU

3aBHCHMOCTD KOOpAWHATBI TCJIa OT BPEMCHHU B CJIyda€ PaBHOYCKOPCHHOI'O
HpSIMOJIPIHGfIHOFO JABHXXCHMUA

351 Ry

Se(f) =vp, #1+a *

DopMyIbl IS TPOEKIMH MTEPEMEIEHUs], MPOCKIIUN CKOPOCTU U MPOEKIUU YCKOPEHUS
pU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:

2

-

14 S.\'(I)ZUOI 'f+ﬂ_‘_'

|

U.\'(?) =Upy T4, 1,

a. (f)=canst,

3 5

B = |
vy, — U =2a.s,

I'paduku 3aBHCHMOCTH OT BPEMEHHU JUISl MPOEKIMH YCKOPEHUS, MPOEKIUH CKOPOCTH,

IIPOCKIUU IIEPEMEIIEHUs], KOOPAUHATBI IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKECHUH

CBobGosnnoe mnanenue. DopMmyiibl, ONUCHIBAIOLIME CBOOOAHOE MaJeHHE Teja IO
BEPTUKAIM (ABWKCHHME Tella BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIN).
I'paduku 3aBUCUMOCTH OT BPEMEHHM ISl IPOCKIIUU YCKOPEHUs, TPOCKIIMH CKOPOCTU U
KOOPAMHATHI IPY CBOOOIHOM Ma/IEHNH TeJla TI0 BEPTUKAIH

1.5

CKOpOCTh PAaBHOMEPHOTO JBHKCHUS TEJIa 110 OKPYKHOCTH. HarpaBieHue CKopoCTH.
1.6 | ®opmyna i1 BBIYHCICHHSA CKOPOCTH dYepe3 paauyC OKPYXKHOCTH U IEPUO[
oOpareHus:




iMR
T

L[eHTpOCTpeMI/ITeJ'IBHOG YCKOpCHHUC. HanpaBneHHe HECHTPOCTPEMUTCIIBHOTO YCKOPCHU.
CDOpMy.TIa AJI1 BBIYUCJICHUSA YCKOPCHUA:

L=

s,
W R
®opmyiia, CBSI3BIBAIONIAS IEPUOJT U YACTOTY OOpAIICHUS:
V.= .
T

17| PTw
1.8 | Cuna — BekTopHas ¢pusznyeckas BenuunHa. CI0KEHHE CHT
1.9 | SBnenue unepuuu. [lepsoiii 3akon HeroToHa
Bropoii 3akoH HeroTona:
1.10| F=m-a
CoHarpaBIeHHOCTh BEKTOpPA YCKOPEHHUs Tela U BEKTOpa CUJIbL, ICHCTBYIOIIEH Ha TeJIOo
Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:
11| Fr=Fis
Tpenue mokos M TpeHHE CKOJbKeHUs. DopMyna A BBIYUCICHUS MOJIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F.=iv. N
1.12 p =t
Hedopmarnus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH ynpyroit gedpopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | Bcemupnoe TaroreHue. 3aKOH BCEMUPHOTO TATOTCHUS:




My - M~
F:G.l—_‘"

R
Cuia TsbKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.

dopMyrta 111 BEIYUCICHHSI CHIIBI TSHDKECTH BOJIM3M MoBepXHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuueckas ckopocts. HeBecomocTs u

HEPErpy3Ku

1.15

Nmmynsc Tena — BekTopHas pu3ndeckas BEIMIMHA.
p=mo

I/IMHy.]'IBC cucteMsl Ten. 3meHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXpPAaHCHUA NMITYJIbCA JJIA 3aMKHyTOI>JI CUCTEMBI TCII.
D=mU +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanuueckas pa60Ta. (DOpMy.]'Ia JJIA BBIYUCIICHUA paGOTH CHIIBI:

A=Fscosa

Mexanunueckast MOIITHOCTb:

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. q)OpMy.]'Ia JJIA BBIYUCIICHUA KUHETHYCCKOM
OHCPI'UM:

2
mu
E. = =
Teopema o kuHeTHueckou s3Hepruu. Gopmyiia AJId BBIYUCICHUSA TOTCHIUAIBHON
DHEPTUHU TeJa, MOJHATOrO

HaI 3eMIIEN:

1.19

MexaHuyeckas SHEpIrus:
E=E.+E p

3aKOH COXpaHEHMsI MEXaHNYECKOoU sHeprun. Popmyia ajs 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[TpeBpamniecHre MEXaHMYECKON SHEPTUH ITPU HAJTMYUU CUJIBI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «3010TOE PABUIIO» MEXAHUKHU.
Prryar. MomenTt cuibsl: M - Fl.
VYcioBue paBHOBECHS phluara:




M +M, +..=0
[ToasvxHbIM 1 HEMOABWXKHBIN O0510Ku. KITJ] mpocThix MeXxaHN3MOB,

n= Anonesuas
‘4ﬂrpaqenﬂaz

1.21

aBienue TBEpIOTO TEA.
®dopmyna assl BBIYMCICHUS JaBICHHs TBEPAOTO Tea:
F
P="g:
JaBnenue raza. ATMocepHOe TaBiIeHUE.
['uapocraTryeckoe AaBieHUue BHYTPH KUIKOCTH.
®opmyna Al BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+Pm,
1.22 | 3axon Ilackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opMyna aJisi onpeeaeHNs] BEITATKUBAIOIICH CUIIbI, JEHCTBYIOLICH
Ha TeJO, NOTrPYKEHHOE B KUIKOCTh WM ra3:
1.23 F_-"me. —pgV
VYcnoBue miaBanus tena. [lnaBanue cy10B U BO3yXOIUIaBaHUE
Mexanuueckue KoneOaHusi. AMIUIMTYya, TEpUOa W YacToTa kolebanuii. Dopmyrna,
{24 CBSI3BIBAIOIIASL YACTOTY U MEPUOJ KoneOaHuH:
. . 1
T
195 Marematnueckuili ¥ TOPYXKUHHBIM ~ MasTHUKM. [IpeBpameHue sHeprum Ipu
’ K0JI€0AaTEeIbHOM JIBHKEHUN
1.26 | 3atyxarouue koneGanus. BeiHyxaeHHble konebanus. Pezonanc
Mexannyeckue BosHbI. [IpogonbHbIe U onepevHble BOJIHBL. J{JIMHa BOJHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 R
128 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHULE JIBYX
' cpen. MudpasByk U yibTpasByK
Ipaxmuuyeckue pabomuol
N3mepenue cpeqHeil MIOTHOCTH BEIIECTBA; ApXUMEIOBOM CUJIBL; )KECTKOCTH MPY>KUHBI,
129 KOX(pUITMEHTA TPEHUS CKOIBKEHUS; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEH

CKOpOCTH JBIDKEHHsI OpycKa IO HAaKJIOHHOHM ITOCKOCTH; YCKOpeHHs Opycka IpH
JIBIDKEHUM 10  HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Tepuoja  KoJjeOaHWi
MaTeMaTHYECKOTO0 MAasTHUKA; YaCTOTHI U MEPHO/Ia KoJeOaHUI MPYyKMHHOTO MasTHUKA;




MOMEHTAa CHJIBI, IEUCTBYIOIIETO HA phIUar; pabOThl CHJIBI YNPYTOCTH TPH MOABEME
rpy3a ¢ MOMOIIIBIO0 HETIOJBMYKHOTO 0JIOKA; paOOThI CHUJIBI YIIPYTOCTH MPH MOABEME TPy3a
C MMOMOIILIO ITOJBHIKHOI'O OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena
U OT INIOTHOCTH JKMAKOCTH; HE3aBHCHUMOCTH BBITAIKMBAIOIICH CHJIBI OT MAacChl Teja;
CUJIbl TPEHUSI CKOJIbKEHHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS U OT poja MOBEPXHOCTH;
CWJIBl YNPYTrOCTH, BO3HUKAIONICH B MPYKUHE, OT CTENEHW aedopmamnuu Mpy>KUHBI,
YCKOpeHHsl OpycKa OT yrila HaKJIOHA HAMpaBIIAIONICH; Mepuoaa (4acToThl) KojieOaHuM
HUTSHOTO MasiTHUKA OT JUIMHBI HUTH, TIEPUOJa KOJICOAHUI NPYKUHHOTO MasTHUKA OT
Macchl Tpy3a W KECTKOCTU TIPYKHUHBI; HCCIEAOBAaHUE HE3aBUCUMOCTH TIEpHOJA
KOJIeOaHWI HUTSHOTO MasTHHKA OT Macchl rpy3a. IIpoBepka yciaoBHUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. NPUMEPHI IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOUW U HEKUBOU MPUPOJE, ACHUCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE, IPUIIUBBI U
OTJINBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX

.30 OpPraHU3MOB, pblUaru B TeJle YeJIOBEKa, BIUSHUE aTMOC(HEPHOro JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE,
CEHCMHUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CHAJOMETpP, HNaTYUKH IIOJIOKEHUS, PACCTOSIHUSA H
YCKOPEHUS, JUHAMOMETD, IMOAIINITHUKHY, PAKETHI, PblYar, OJIBHKHBIM W HETIOABHKHBIN

1.31 | 0On0KHM, HaKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXAaHU3MBbI B OBITY, COOOLIAIONIUECS COCY/IbI,
YCTPOHCTBO BOJOIPOBOJIA, TMAPABIMUYECKUH IIpecc, MaHOMETP, 6apoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, ApEOMETP, IXOJIOT, UCIIOJIb30BAHUE YIIBTPA3BYKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BELIECTBA.

2.1 Mogenu  TBEPHOro, JKUAKOTO M ra3o00pa3HOrO  COCTOSHUM  BeIIecTBa.
Kpucranmmueckue n amopgHbie Tena

27 JIBmkenne dactul BemecTBa. CBs3b CKOPOCTH JIBMKEHHUS YacTHIl C TEMIEPATypOM.

' BpoyHoBckoe nBuxeHue, tudpdysus

2.3 | CmauuBaHME U KaNUJUISIPHBIE SBJICHUS

2.4 | TennoBoe paclIMpEHUE U CKATUE

2.5 TernnmoBoe paBHOBECHE

6 BuyTtpennsist seprusi. PaboTa u Temonepenada kak crnocoObl H3MEHEHUsI BHYTPEHHEH

' SHEPrUu

2.7 | Bwugpl TemIONEpesadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYCHUE
Harpesanue u oxnaxzaenue ten. KonuuecTso TenaoTel. Y AeIbHAsA TEINIOEMKOCTD:

28 O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX MpOIleccax. Y paBHEHUE TEIJIOBOro OajlaHca:

2| Q+0+..=0

2.10 | HUcnapenue u xoHaeHcanus. MI3mMmeHeHre BHYTpEHHENH YHEPIHU B MPOLIECCE UCTIAPEHUS




1 KoHJeHcanuu. Kumnenne sxuakoctu. Y aenbpHas TerioTa napoodpasoanusi: L = O/m

2.11 | BnaxHoCTh BO31yXa
[InaBnenue u kpucraumzanus. V3MeHeHHe BHYTpEeHHEH 3HEpruM NpH IUIABICHUH U
KpHUCTAUTN3aMH. Y IebHas TEeNJI0Ta MJIaBJICHUS:
2.12 19,
s
m
’ 13 BHyTpeHHsAs sHeprus cropaHus TOIUIMBA. Y AelbHAsl TEIUIOTa CTOPAaHUS TOIUIMBA: g =
' O/m
2.14 | Ilpunuuns! pabotsl TemnoBbix aurateneil. KIT/[ reroBoro asuraresns
Ilpakmuueckue pabomol
N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYECTBA
TEIUIOTHI, TOJIy4€HHOTO BOJON KOMHATHOW TeMmmepaTypbl (PMKCUPOBAaHHON Macchl, B
5 15| XOTOPYIO OmymleH HarpeThli LWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
' LWIMHIPOM, T0CJ€ OMYCKaHHs €ro B BOJYy KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/yXa; YAEJIbHOM TEIIoThl TU1aBleHus ibja. McenenoBanue n3mMeHeHus
TEMIepaTypbl BOAbI MPHU Pa3IUYHBIX YCIOBMSX; SBJICHHS TEIIOOOMEHa IIpH
CMEIIMBaHUU XOJIOJHOM U ropsiuei BOJIbl; Ipoliecca UCIIapeHus
QDusuueckue a61eHUsl 8 npupoode. TOBEPXHOCTHOE HATSDKEHNUE U KaWJUISIPHbBIE SBJICHUS
2.16 | B mpupone, Kpucramisl B mnpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3zoBaHHE pOChl, TyMaHa, WHesl, CHeTa
Texnuueckue ycmpoticmeéa: KalWUIApbl, NPUMEPbl HUCIOJIb30BAaHUS KPHUCTAIUIOB,
2.17 | KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATYPbI, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOMHA, IBUTaTEb BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 | Dmnekrpuzauus Ten. J{Ba BUAa AIEKTPUUECKUX 3apsAI0B
3.2 | BsaumopelicTBHE 3apsKEHHBIX Tell. 3akoH KysoHa
3.3 | 3akoH coxpaHEeHUs 3JIEKTPUUECKOro 3apsaa
34 Onextpuueckoe  none. Hanpsx€HHocTe  anekrpuueckoro  nosd.  [IpuHnun
' CYNEPIIO3UINH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snekTpudeckux  3apsaoB. JIeHCTBUE  AIEKTPUYECKOTO  MMOJsA  HA
' aJeKTpruecKkue 3apsaabl. [IpOBOAHUKN M JUAIEKTPUKU
[TocTostHHBIN dnekTpuueckuii Tok. JleMcTBus anexTpudeckoro Toka. Cuiia Toka.
3.6 | Hamnpsxenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE COITPOTUBIIEHHUE. Y AEIBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 1 ygacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenpHOE COEMHEHNE IPOBOIHUKOB:
3.9

I, =1,; U=U,+U,; R=R +R,




HapaﬂﬂenLHoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:

=T =7 +1::R:%

e

CMenaHHbIE COCAUHCHUS IMPOBOAHUKOB

3.10 | PabGorta u MomtHOCTH deKTprudeckoro Toka. A = Ult, P = Ul
3akon Jxoyins — Jlenna:
3.11 O-I 2 Rt
312 OnbiT Dpcrena. MaraHuTHoe moje npsiMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHuTHOMN
’ WHIYKIHN
3.13 | MarsuTHoe 110JIe TOCTOSTHHOTO MarunTa. BzanMoaeiicTBie TOCTOSHHBIX MArHUTOB
3.14 | JleiicTBuE MarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM
3.15 | Omnpbitel ®apanes. SBnenue anekrpoMaraiuTHo nHAYKUMK. [IpaBuio Jlenna
Ipakxmuueckue pabomwl
N3mepenue 371eKTpUuecKoro COMPOTHUBICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIroyYka), OT HapsDKEHUsI Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~ IIPOBOJHHUKA, IUIOIIAAM €ro MOMNEepEeYHOr0 CEYEHHUs U YJIEJIbHOTO
CONPOTHUBIICHUS.
[IpoBepka mpaBuia sl SJIEKTPUUYECKOIO HAIPSKEHUS NPU  IOCIEA0BATEIbHOM
COCIMHCHUM MPOBOAHUKOB; IMpaBUiia JJIg CUJIBI  3JEKTPUYECKOrO0 TOKa MpH
napajuieJIbHOM CO€IMHEHUU TPOBOIHUKOB (PE3UCTOPHI U JITAMITOYKA)
Qusuueckue sA6lenus 6 npupode: OIEKTPUYECKHUE SBJICHHs B aTtMmocdepe,
3.17 | »NEeKTPUYECTBO JKUBBIX OPTaHM3MOB, MArHUTHOE ToJIe 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO MOJIs JUIsl )KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUHK
318 JNEKTPUYECKON  SHEPTuu, DIIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeJIbHbBIE
' ANEKTPONpUOOpsl  (MIPUMEPHI), DIIEKTPUUYECKHE TMPEAOXPAHUTENH, HIEKTPOMArHUT,
3JIEKTPOJIBUTaTeb MOCTOSHHOIO TOKA, FEHEPATOP MOCTOSIHHOIO TOKa
3.19 | OnexrtpoMarHuTHbIE BOJHBIL [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mozensb cBeta. [IpsimonuHeliHOe pacpoCcTpaHeHUE CBETa
3.21 | 3axon oTpaxeHus cera. [lnockoe 3epkano
3.22 | IlpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHSI CBETA
3.23 | Jlucnepcus cBeta
394 JInnza. Xox myueit B iuH3e. POKYCHOE paccTOssHUE JIMH3bL. OnTHYECKas cuja JIMH3bL:
' D=1/F
3.25 | TI'nma3 kak onTuveckas cucreMa. OnTuYecKue mpruoOophl
396 Ilpakxmuueckue pabomwl

HHHPar##113MepeHne oNTHIECKOM CHIIBI COOMpAroIIeH JINH3bI, (POKYCHOTO PaCcCTOSHHS




coOuparomield JUH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpPOB IMpeIMeTa U U300paKeHMUs,
KOT/Ia MMPEMET PACTIONI0KEH B IBOMHOM (DOKyCe), TToKa3aTess MPEJIOMIICHHUS CTEKIIA.
###Par### ccnenoBanne  CBOWMCTBA  HM300pa)KEHHUs, IIOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; MU3MEHEHHs (DOKYCHOTO pPACCTOSHHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yIJla MPEJIOMJICHHUS CBETOBOIO Jyya OT yrja MaJeHuss Ha TpaHule
«BO3/yX — CTEKJIO»

Duszuveckue A61eHUS 8 npupode: 3atMeHus CoJlHIA U .HYHI:I, OBETa TCJI, OIITHYCCKHUEC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpouicmea: 0O9KH, IEPUCKOII, (hOTOAITIAPAT, ONTUICCKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydcHus. Peakiun anbda-u OeTa-pacnaaa
4.2 | Omnsitel Pesepdopna no paccessauro anbha-vyactuil. [lnanerapnas Moaens atoma
4.3 | Cocras aromHoro sapa. M3orormsl
4.4 | llepuon momypacrnaaa aTOMHBIX SJIEp
4.5 | SnepHblie peakiuu. 3aKOHBI COXPAaHECHUSI 3PS A0BOTO M MACCOBOTO YHCET
Qusuueckue s61eHUs 8 NpUpooe: eCTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMHUYECKUE
4.6 | 1my4d, paIHOaKTUBHOE M3ITY4YCHHE MPUPOTHBIX MUHEPAJIOB, NEHCTBUE PAJMOAKTUBHBIX
W3JIyYECHHU Ha OpraHU3M YeJI0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, WHAWBUAYAIBHBIH JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






