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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJIE€HA HA OCHOBE MOJOXXEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMMbl 1Mo (U3MKE HANpaBlICHO Ha YIOBJICTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIUXCS, CTPEMAIIUXCA K Oojee TIyOOKOMY
OCBOCHUIO (UBUYECKUX 3HAHUM, W Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mnmo (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJIMETHBIM pe3ybTaTaM 00yUYeHHs, a TaKkXKe
MEXIIPEIMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no gusrke ycTaHaBIMBAET pacipeeicHue ydeOHOro MaTepuaa
o rojaM o0yueHus (1Mo Kiaccam), mpeiaraeT MPUMEPHYIO MOCIe0BATeIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pH3MdyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgueid, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUs, TO €CTh CIIOCO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHusA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOH TPaMOTHOCTH W
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukn Ha YroyOJIEHHOM YypOBHE TIPE/IONIaraeT YBEPEHHOE
BIIQJICHUE CJeAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yOIHUMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEAOBAHNUS;

WHTEPIPETAPOBATh JAaHHBIE M WCIOJB30BaTh HAyYHBIC JOKA3aTEIhCTBA IS
MOJTyYEHHUS BHIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Pusukay B
oOpa3zoBaTelbHBIX oOpranusanusx Poccuiickoit @Deaepaiuu, peann3yrolIux



OCHOBHBIE  00111€00pa30BaTeNIbHbBIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3ydyenust GU3MKU HA YTIIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEeca W CTPEMJICHHS OOydYaloIUXCs K HAyYHOMY H3yUEHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE TMO3HAaHHA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATH (UIMYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIUX SBICHUH;

dopMupoBaHUE TPEACTABICHUN O ponu (U3WKU IS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE TpeICTaBICHUN O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C (M3HMKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

¢bopMHUpOBaHUE TOTOBHOCTH K JalbHEHIIEMYy HW3y4YeHUI0 (u3uku Ha
yriayOJaEéHHOM YpOBHE B paMKax COOTBETCTBYIOIIMX THpoduiieir oOyueHus Ha
YpOBHE CpelHero o0I1ero oopa3oBaHus.

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
oOmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CICAYIOMIMX 3a1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3YUYEHHBIX (DU3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEIlICHUs PACUETHBIX U KaUeCTBEHHBIX 3a7a4, TPEOYIOIINX
CO3/IaHHS U HCIHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJATh SBICHUS U U3MEPATH
(¢u3nyeckre BETUUYHMHBI, BBIIBUTATh THIIOTE3bI U MpeIjaraTh SKCIEPUMEHTAIbHbIC
CHocO0bI UX MPOBEPKH, TUIAHUPOBATH M MPOBOJAUTH OMBITHI, IKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMS, aHATU3UPOBATh MMOTYUYCHHbIE JAHHbIE U JIENIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIMeil (U3NIECKOTo COJIep KaHMs,
BKJItOUYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3NKH, UHTEPIPETALUs U
KPUTHYECKOE OLIEHUBAHUE HH(POPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBbHOM NEATEIbHOCTH, CBI3aHHBIMH C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HAa YPOBHE OCHOBHOIO
oOmero obpasoBanusi orBoautcs 238 vacoB: B 8 kiacce — 102 yaca (3 yaca B
Henenmo), B 9 kitacce — 136 4acoB (4 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA
8 KIIACC

Paspnen 6. TerioBblie siBJICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca M pasmepbl aTOMOB M MOJEKyd. ONBITEI, NOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. I'padeH — HOBBIA Marepuan Jisi HOBBIX
TEXHOJIOTUH. TEXHOJIOrMU TOJIY4eHUs] UCKYCCTBEHHBIX ayiiMa3oB. OObsSCHEHUE
CBOWCTB ra3oB, XKUJKOCTEW U TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. [IOBEpXHOCTHOE HATSIKEHHUE, CMAUYMBAHME, KANTUJUISIPHBIE
sBeHUs. TeIIoBO€ pacUIMpEeHHEe U CKaTue. 3aBUCMMOCTh JABJICHUS ra3a oOT
o0BEMa, TeMIepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpPEIHEN KHWHETHYECKON HHEepruei
TEIUIOBOTO JBMXKEHHUA YacTHUll. TemnepaTypHbI€ IKaIbI.

Buyrtpennsiss  sHeprus. CrnocoObl HM3MEHEHUSI BHYTPEHHEW OSHEpruu:
TEeIJIonepeaayda U COBEPILICHUE paboTHI. Bunbl TEIJIONEpEAauH:
TEIJIONPOBOHOCTh, KOHBEKILIMS, U3ydeHHE. Buapl Temonepegayn B NpUpose U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonudectBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHueHue terioBoro OamaHca.

[InaBneHue u OTBEp/IEBaHUE KPUCTAUIMUYECKUX BEUIECTB. Y I€JIbHAs TEIUIOTa
miaBiaeHus. [lapooOpa3zoBanue u kouaeHcanus. Mcrnapenune. Kunenue. Y nenbHas
TEIUIOTa  MapooOpa3oBaHUs.  3aBUCUMOCTb  TEMIIEpAaTypbl  KHUICHHUS  OT
aTMocepHoro aaBieHus. HachleHHBIH W HEHACHINICHHBIA Tap. BrakHOCTH
BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOpaHusl.

[Tpununer pabotel TerioBbix aBurateneir. KIIJ[ TemmoBoro asuratens.
TeroBble OBUTaTENM W 3allUTa OKPYXarOWEW cpenbl. TerioBble IMOTEPH B
TEIUIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAIICHUS HEPrUM B MEXAHUYECKUX U TEIUIOBBIX
IIpoLECCax.

Jemoncmpauuu.

HaGnronenre OpoyHOBCKOTO IBUKEHUS.

Habnronenune nuddyzum.

HaGnronenne siBIeHU TOBEPXHOCTHOTO HATSXKEHUS, CMAuMBaHUS W
KaWUISPHBIX SIBICHUM.

HaGntonenue TeminoBoro paciiupeHust Tel.



N3meneHne naBneHusi raza Opu U3MEHEHUUM O0BbEMA UM HArpeBaHUM WM
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMneparypsl.

Buael Terionepenaymn.

OxnaxxaeHne Npy COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.

CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaGmronenue kumneHus.

HaGmroieHre mocTossHCTBA TEMITEPATyPhl MPU TUIABJICHHH.

Mojenu TemJIOBBIX JABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

N3Mmepenune TteMnepaTypbl MpU TOMOIIM JKUAKOCTHOIO TEpMOMETpa U
JNaTyrKa TEMIEPaTyphl.

OnbITel 10 HAOMIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, JKUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue gaBieHUs BO3AyXa B Oa/NIOHE IINPHUIIA.

HccnenoBanue 3aBUCHMOCTH JaBJ€HHS BO3JlyXa OT €ro ooObéma W
TEMIIEPATYPBHI.

[IpoBepka rumnoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEW OSHEpruM Tela B  pe3yjbTaTe
TEIUIoNepeaaun U paboThl BHEIIHUX CHII.

HccnenoBanue sBICHUS TEIJIOOOMEHAa TMPU CMEUIMBAHWU XOJIOAHOW W
ropsiueu BOJIBI.

Ornpenenenue KoJWYECTBa TEIUIOTHI, MTOJIYUYEHHOTO BOJAOW MPU TEIIOOOMEHE
C HArpeThIM METAJNINYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HploToHAa-PrxMaHna).

Ornpenenenue yneibHON TEINIOEMKOCTH BEILECTBA.

HccnenoBanue nporecca UCIapeHusl.

Ornpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaelbHOW TETUIOTHI TUIaBICHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apsKEHHBIX Tell. 3akoH KyroHa.

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnoss. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpOBONHMKHM, JHUAJIEKTPUKH W TOJTYOPOBOAHUKHU. 3AKOH
COXpPAHEHHUSI ANEKTPUUECKOrO 3apsa.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
NcTtoyHuKkM MOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B METaJIIaX, JKUIKOCTIX U ra3ax.

Onekrtpuueckas uenb. Cuna Toka. DIEKTPUUYECKOE HANPSHKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOTO TOKa. CONMpOTUBIECHUE MPOBOJAHUKA. Y AEIBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1t yuactka nenu. [locnenoBartenbHoe U
napasieabHOe COeJMHeHUE TPOBOAHUKOB. DJIC B 1enu MOCTOSHHOTO TOKAa. 3aKOH
Oma mng nmonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX ANEKTpHUUECKHX
uener. HenvHenHble 271EMEHTHI.

PaGora u MOIHOCTL SJEKTpHUYECKOro Toka. 3akoH Jxoyns-JIenna.
DneKTpuUecKue 1eny U MOTPeOUTENn IEKTPUIECKOr sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuThl.  B3aummonaeicTBHE  TOCTOSHHBIX ~ MarHHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe Tosie  dJeKTpuueckoro Toka. OnbelIT  Ammepa.
[IpuMeHeHnEe HIEKTPOMArHUTOB B TEXHHKE. J[lelicTBME MAarHMTHOTIO IOJS Ha
OpoBOJHUK ¢ TokoM. Cuma Awmnepa u  omnpeneneHue €€ HanpaBICHUS.
DONEeKTpOABUraTelb IOCTOSIHHOTO ToOKa. lcmonb30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMariuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJYyYEHHUS ANEKTPUUYECKOM SHEPTHH.
DNEKTPOCTAaHIIMK Ha BO300HOBISAEMBIX MCTOYHUKAX SHEPTHH. DKOJOTHUECKHE
poOJIEMBbl SHEPTeTUKU. TOTUIMBHBIC SJIEMEHTHI U AJIEKTPOMOOMIIH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsIIOB.

MopaenupoBaHiue CHIOBBIX JIMHUM SJIEKTPUUECKOTO TOJII € MOMOIIBIO
OyMaKHBIX CYJITAHOB.

[IpoBOAHUKH U TUAIIEKTPUKHU.

NcToyHuKM NOCTOSHHOTO TOKA.

JIeliCTBUS 3IIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKHIKOCTH.

["a30BbIi1 pa3psn.



N3Mepenune cuiibl TOka aMIepMeTpOM.

N3Mepenne 31eKTpUYeCcKOro HanpsiKEHNUsT BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3AEICHUS MTOTOCOB MArHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oJje ToKa. DIEKTPOMArHHUT.

JlelicTBME€ MAarHMTHOIO TOJISl HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

Omnbrtel @apanes.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

OnbITel IO HAOMIOJEHUIO JJICKTPU3AIMU TEJ TPU CONMPUKOCHOBCHUU U
VHIYKIHUEN.

UccnenoBanne JEWCTBUA DJIEKTPUUECKOTO TOJsi HA TMPOBOJHUKUA U
TADTICKTPUKH.

COopka 1 UCTIbITAHUE AIEKTPUUECKON LEMU MOCTOSTHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPSKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

OnbITEL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUECKOTO CONPOTHUBIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAU TONEPEYHOr0 CEUEHUS U MaTeprara.

Ornpenenenue yielbHOr0 CONPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBWIIa CIHOXKEHHUS HANPSHKEHUHM TMPHU  TOCIEIOBATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBWia Mg CUJIbl TOKAa NpPH MapauIeIbHOM COEOUHEHUU
PE3UCTOPOB.

Omnpenenenue 9/1C 1 BHYTpEHHET0 CONMPOTUBIICHHS] UCTOYHUKA TOKA.

[Tposepka npasui Kupxroda.

[IpoBepka BrinoHEHUs 3aKkoHAa OMa 17151 OJTHOM LeTH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMITbI
HaKaJIWBaHUS WIH MOJYyIPOBOJIHUKOBOTO THOJA).

Onpenenenue padOThI NEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.

Ornpenenenne MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.

N3ydeHrie MAarHUTHOTO MOJISl MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHUH.

UccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.



OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBHS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl M HAaNpaBJICHUS TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEp/ICUHHKA B KATYIIIKE.

N3ydeHne neicTBU MarHUTHOTO IOJISI HA IPOBOJIHHUK C TOKOM.

KoHncTpyupoBanue u uzyuenue padoThl 3JIEKTPOABUTATES.

N3mepenue KIII 351eKTpoABUTaTEIbHOM YCTAHOBKH.

OnpITel 1O MCCIENOBAHHUIO  SIBICHUSA DJIEKTPOMArHUTHOM  MHIYKLMM:
HCCIIEIOBAHNE U3MEHEHUI 3HAUYCHMS Y HAIIPABIICHHS MHAYKIHOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe JBwkeHHe. MarepuanbHas Touka. CrnocoObl OmucaHUs
MEXaHUYECKOTO JIBUKEHUS: TaOJIMUHBIN, Tpaduyeckuii, aHanuTndeckuii. Cucrema
oTcuy€Ta. OTHOCUTETBHOCTHh MEXaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallMU C BEKTOPAaMU, MPOEKIUU BeKkTopa. Paauyc-
BEKTOpP MAaTEepUAIbHON TOUKH, IMEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
npsMOJMHENHOE JBMKeHHE. HepaBHOMEpHOE NPSIMOIMHEHHOE JIBH)KCHHE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOpPEHUE
cBoboHOTO nageHus. OnbITel [anues.

I'paduueckas mHTEpHIpeTaMs YCKOPEHHs, CKOPOCTH, MPOUIEHHOTO MyTH U
nepeMELEHUs 11 PSIMOJIMHENHOTO ABUKEHUS.

JIBmkeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKpyHOCTHU. JIMHEHAs CKOPOCTh, YIioBasi CKOPOCTh, IIEPHUO]T
M 4acTOTa OOpaIlleHusl P PAaBHOMEPHOM JABMKEHHH 0 OKpY)HOCTH. CKOPOCTh U
YCKOpPEHUE MPHU IBUKEHUU IO OKPYKHOCTH.

BexTtop cuibl. PaBHOEMICTBYOIIAS cuiia.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUS! CKOJIbKEHUs, CHIIa
TPEHHsI TIOKOS, Ipyrue BuAbl TpeHus. Koaddumment tperus.

JIBH>KEHUE Tell MO OKPY>KHOCTH O] IEVCTBUEM HECKOJIBKUX CHJL.

3akon bepnynnm um nogbéMmHas cuna kpbuia. COBpEeMEHHbIE JieTaTelbHbIE
anmaparsl, CyJa Ha NOABOAHBIX KpBUIbSAX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BM)KEHUE MOoe3/1a Ha MarHUTHOM MOTYIIKeE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUSA. J[BMKEHHE TE€l BOKPYT
rpaBUTAllMOHHOIO IIeHTpa (B ToM uucie ItuaHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOCcTb. HeBECOMOCTh U meperpy3KH.



PaBHOBecre marepuanbHOM TOUYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHuss. MOMEHT cuibl. LIeHTp TsKeCTH.

Nmnynee  Tema. M3menenue wumnynbca. HMmnynsc cunbsl. Yopyroe u
HEyNpyroe B3aUMOJACHCTBHE. 3aKOHbl H3MEHEHMS W COXPAHCHHS MMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cuJl TSXKECTU, YNPYTOCTH,
TpeHus. CBs3b SHEPruu U padoThl. [loTeHIIManpHas SHEPTUs Tela, MOJAHITOrO Hal
MMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbHas SHEprus cxaTol npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOW PHEPruU. 3aKOH U3MEHEHHUS U COXPAHEHUS
MEXaHMUYECKOU SHEPTUH.

Jemoncmpayuu.

HaGmtoneHne MexaHW4ecKoro JBIKCHHS Tella OTHOCHUTEIBbHO Pa3HbIX Tell
OTCUETA.

CpaBHeHME NyTel WU TPAeKTOPUN JBUXKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOJIMHEIHOTO JIBUKEHMUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBUKCHUS.

HaGmronenue nBr>keHHs Tea Mo OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBIEHUMN, MPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHUKEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3HKHU.

HaGmronenne paBHOBecHS TeJl, CBOOOTHOTO MaJACHUs, KOJIeOaHUs MasTHUKA B
MHEPUUAJIbHBIX CUCTEMAX KaK MOATBEPKACHUE MPUHIINIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHHUS Tela OT €r0 MacChl U ICHCTBYIOLIEH Ha HETO CUJIBL.

HaGmonenne paBeHCTBa CHIT TPH B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JABUKEHUH.

[Iepenada ummynbca npu B3aUMOJIEHUCTBUU TEIL.

[IpeoGpazoBanus SHEPTUN TIPU B3aAUMOICHCTBUU TE.

CoxpaHeHre UMITYJIbca MPU A0COIIOTHO HEYIIPYTOM B3aUMOICHCTBHH.

CoxpaHeHne UMIyJbca MPU YIPYTrOM B3aUMOJICHCTBUU.

HabGmronenre peakTHBHOTO ABUKCHHUS.

CoxpaHeHue dHEpTruM Mpu CBOOOHOM MaJACHUH.

CoxpaHeHue 3Hepruu Ipu ABUKEHUU Tella MO ACHCTBUEM NPYKUHBIL.

Jlabopamopnwie padbomot u onvimot.

KoncTtpyupoBanue TpakTa Mg pa3roHa W JalbHEMIIEr0 PaBHOMEPHOTO
JBKECHUSI IIAPUKA WU TEJICKKU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBXKEHHS OpycKa WM JBMIKCHHS
[IapUKa 10 HaKJIOHHOM IIJIOCKOCTH.



OmnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBUIKCHUU IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
NBIKEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciiv MpyU PaBHOYCKOPEHHOM JBUXKEHUH 0€3 Ha4aJIbHOM
CKOpPOCTHU IMMYTH OTHOCATCS KaK PsAJl HEYETHBIX YHUCEIN, TO BPEMEHA OJIMHAKOBHI.

UccnenoBanue nBuKeHUs Teia, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTA CWJIbI TPEHUS CKOJBXKEHUS OT  CHIIBI
HOPMAaJIbHOT'O JABJICHUSI.

Omnpenenenue kodphUIMEHTa TPEHUS CKOJBXKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
cTerneHu aeopMaru mpy>KUHBHI.

Omnpenenenue paboOThl CUIIBI TPEHUSI TIPU PAaBHOMEPHOM JIBMIKEHUU Teja IO
TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenue pabOThl  CHJIBI  YIPYrOCTH TIPU  MOABEME Tpy3a C
UCITOJIb30BAaHUEM HETIOJIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

Pa3znen 9. Mexann4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarenbnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUii: TIepUuo,
4yacToTa, aMIuMTyda. [apMoHHMYeckue KojebaHus. 3aTyxawliue KojeOaHusl.
Brinyxiennnlie konebanus. Pesonanc.

MaremaTH4eCKMi W TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHepruu mpu
K0JIE0ATEeIbHOM JIBUKEHUU.

Mexannyeckue BOJIHBL. [IpogosnbHbIE UM TIONepeudHble BOIHBIL. (CBOKMCTBA
MEXaHMYECKUX BOJIH: HHTepdepentnsa u audpakuus. J[JIMHa BOTHBI U CKOPOCTD €€
pacrpocTpaHeHusi. MexaHu4ecKue BOJHbI B TBEPJOM TeJ€, CEHCMUUECKUE BOIHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BbICOTA
ToHa. Pe3zonanc B akyctuke. WMuHbpasByk u ynbTpa3Byk. Vcmons3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpauuu.

HaGmronenne xomneGaHmii Tenm TOA JNEUCTBHEM CHJIBI TSOKECTH W CHJIBI
YIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6mroieHre BRIHYKICHHBIX KOJICOAHU B pe30HaHCa.

PacnpocTtpanenne npooJibHBIX U MONEPEYHBIX BOJH (Ha MOJEIH).

Ha6monenne natepdepeHnu u 1u@pakiiuyv BOJIH Ha TIOBEPXHOCTU BOJIBI.

HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimol.



OrnpeneneHue 4acTOThl U Nepuoja KojaebaHuii MaTeMaTUYECKOr0 MasiTHUKA.

Omnpenenenue 4acTOThl U MEPUOAA KOJIEOaHUN MTPYKUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCMMOCTH MEpHOJIa KOIeOaHUN rpy3a HA HUTU OT JJIMHBI
HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproaa KojieOaHUil MPYy>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTHU MepuoAa KoyieOaHWW Tpy3a, MOJBELIEHHOTO K
JIEHTE, OT MAacCChl Tpy3a.

OMNBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI MPYKUHHOTO
MasTHHUKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHusi CBOOOHOTO MaeHHUS.

Paszpnen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMAarHUTHOE  MoJie.  DJEKTPOMAarHuTHble  BOJHBIL.  CBOMCTBa
3JeKTpoMarHuTHoIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHuE
3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBsi3u. Panmosnokanusa. Kocmuueckas
CBSI3b.

DOnekTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHIus U AUPPAKIHUSI.

Jemoncmpayuu.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.

Nutepdepentus u qudpakims cpeTa.

Jlabopamopnuie pabomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMATrHUTHBIX BOJH C TOMOIIBI0 MOOMJIBHOTO
TenedoHa.

[IpoBeneHue OnbITOB 1O HAOMIOACHUIO HHTEPhEPEHIIMH U T PAKIIK CBETA.

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

JlyueBasg Mopmenp cBeTa M TIeoMeTpuueckass onrtuka. Mcrounuku caera.
[Ipsmonuuelinoe pacnpocTpaHenne cBeta. 3atMenuss ConHna u JIyHeL
Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH oTpaxeHusi cBera. llocTpoenue
M300pakeHni, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKoH mpesnoMiieHus cBeta. [loHoe oTpakeHue cBera.
Hcnonp3oBaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX, OMITOBOJIOKOHHAS
CBS3b.

JImuza, xon usyuerd B suH3e. @Dopmyna ToHKoM JuH3bL [locTpoeHue
n3o0pakeHni, CHOPMUPOBAHHBIX TOHKOW JMH30W. OnTHYECKas CHCTEMa
dboToanmnapata, MHKpPOCKONA U Teleckoma. [7a3, Kak onTrhyeckas CHUCTEeMA.
bim30pyKkoCTh M JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.



Jemoncmpayuu.

[IpAMonHEHHOE pacpOCTPaHEHUE CBETA.

Otpaxxenue cpera.

[Tonyyenue n3zo0paxeHni B IIIOCKOM 3epKaje.

IIpenomnenue caera.

Onrtryeckuil CBETOBO/I.

Xon myueit B cobuparolei JuH3e.

XO0J JIy4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyuenue n300pa>keHH C TOMOIIBIO JTMH3.

[Tpunuun neictBus goroarnmapara, MUKPOCKOIIA U TEJIECKOTA.

Mopens riasa.

Paznoxenue 0enoro cera B CHEKTP.

[Tomyuenue Georo cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimot.

HccnenoBanne 3aBUCHMOCTH YIVIA OTPaKEHHS CBETOBOIO Jyda OT yria
naJICHUsI.

N3yuenue cBOMCTB N300paXkeHus B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yria MaJeHUsl CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n3o0paxeHuit ¢ TOMOIILI0 COOUPAIOIIEH JTUH3HI.

Omnpenenenne (QOKYCHOTO pPACCTOSHUS M ONTHYECKOW CHJIBI coOuparoiei
JINH3BL.

OnBITHI IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITEl 1O BOCHPHSITHIO IIBETa MPEIMETOB IPU HX HAOIIOJACHUHM Yepe3
IIBETOBBIC (DHIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomeHne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO
anapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaauoaktrBHBIE
npespaiienus. [leproa monypacnaga aToMHbIX saep. [lelcTBue paamoaKTUBHBIX
M3JIyYEHU Ha KUBBIE OPraHU3MBbIL. 3aluTa OT PaJIUOAKTUBHOIO U3J1yYEHUSI.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus sigep. Wcrounwku sHeprur ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJIOrMYEeCKHE NPOOIEMBI SIAEPHON SHEPTEeTUKH.

Jemoncmpauuu.

CnekTpbl U31y4YEHUS U TOTJIOICHUS.

CnekTpsl pa3Iu4HbIX Ia30B.



Cnektp Bogopoaa.

HaGmronenne TpekoB B kamepe Buibcona.

PaboTta cuéTurka HOHU3UPYIOIIHUX U3TYUESHU.

Peructpauus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuie padbomot u onvimot.

HaGmronenue CiiomHbIX U IMHEWYAThIX CIEKTPOB U3TyYEHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIMM YACTUIIBI [0 TOPMO3HOMY MYTH
(o gororpadusm).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIUN MOAYIh NIPEAHA3HAYEH JI1 CUCTEMAaTU3aliu
U 0000IIeHHs]  NPEIMETHOTO  COJAEpX aHUs W ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO MPU M3YUYEHHUU BCEro Kypca (U3MKH yriayOiaEHHOTO ypOBHS, a
TaK>Ke IS OJrOTOBKU K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMeHY Mo (hHU3HUKe.

B nmporecce wu3ydueHuss JaHHOTO MOIYJSI PEANU3YIOTCS M MOJYy4YaroT
nanbHeliee pa3BUTHE YyueOHbIE JEHCTBHUS, OOECIEUMBAIOIINE JIOCTHUKECHHUE
OPEeIMETHBIX M METanmpeIMETHBIX pe3yabTaToB o00y4eHus, (popmupoBaHue
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: OOBSICHEHHE U ONKMCAHKE SIBJICHUN HA OCHOBE
NpUMEHEeHUs] (PU3NYECKUX 3HAHUM, UCCIENOBaTeNbCKUE ACHCTBUS (BBIIBUKEHUE
TUIIOTE3, NOCTAHOBKA LIEJIM W IUIAHUPOBAHUE HCCIEIOBAaHMS, AHAIN3 JAaHHBIX U
MOJIy4E€HHUE BBHIBOJIOB).

[IpeanournTenpbHON (HOpMON OCBOEHHUS MOMAYJS SBISETCS IPAKTUKYM,
nporpaMmMa KOTOPOTO BKJIIOYAET:

peuieHre 3ajad, OTHOCAIIMXCA K pPa3iMyHbIM pa3liellaM M TeMaM Kypca
¢bu3MKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIEpKaHUE Pa3HBIX Pa3/IelioB;

BBITIOJIHEHUE JTAOOPATOPHBIX PA0OT U OMBITOB (BKJIFOYAsi paOOThI U OTBITHI U3
MepeyHerd K paslenaMm Kypca) B YCIOBUAX CAMOCTOATENIBHOTO ILJTAHUPOBAHUS
MIPOBEICHUSI UCCIIETOBaHMsI, BEIOOpa 1 0OOCHOBAHUS METO/1a U3MEPEHUS BEIUYUH,
COOPKH 3KCTIIEPUMEHTANIHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTHUKO-OPUECHTUPOBAHHOTO XapaKTepa
(3a7aHUsl IO €CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEKIIPEIMETHBIM COJICPKAHUEM;

paboTy HaJa TPYNIIOBBIMYU WIIM WHIUBUIYATbHBIMH MPOEKTAMHU, CBI3aHHBIMU C
cozepkaHreM Kypca (pu3ukm.

N3ydyeHrne MOBTOPUTENBbHO-0000MIAIOMIET0 MOIYIS MOXKET 3aKaHYMBATHCS
MPOBEJCHUEM AUArHOCTHUECKON paboThl 32 Kypc (U3UKH yriayOJIEHHOTO YpOBHS,
BKJIIOYAIOIIEH 3aJaHusl Pa3HOTO YPOBHS CJIOKHOCTU. Pe3ynbTaTbl BBINOJHEHUS
JUArHOCTUYECKON pabOThl MOT'YT IMOKA3bIBaTh CTENEHb TOTOBHOCTH O0YYAIOIINXCS



K OCHOBHOMY TOCyJapCTBEHHOMY »J3K3aMeHy 1o (u3uKe, a Takxke
CBHJIETEIICTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA [TPOI' PAMMBI 110 ®U3UKE
HA VTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE WHTEpPeca K UCTOPUH M COBPEMEHHOMY COCTOSTHHIO POCCUHCKOM
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HUHU OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKUX MPOOJieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM OCTHKECHHI
176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cnumanu:

BOCTIPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayyHo20 NO3HAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIHOTO HWHCTPYMEHTA
[IO3HAHUSI MHUpPA, OCHOBBI DPa3BUTHUS TEXHOJOTHM, BaKHEUIIEH COCTABISIOLICH
KYJbTYpBI;

OpUEHTAIMS B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOBI;

pa3BUTHE HAay4YHOU JI00O3HATENBHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATEeNbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYHUA:

OCO3HAHHWE IIEHHOCTH Oe30omacHoro oOpa3a XKW3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTU MpaBuUi O€30MacHOr0 TMOBEJICHHUS Ha
TPaHCIIOPTE, HAa JOporax, C DJJEKTPUUYECKUM U TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAITHUX YCIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKCuH, NpPU3HAHHE CBOEro IpaBa Ha
OIKOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTHYECKUX 3a7ay (B paMKaxX CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEXHOJIOTUUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIEe U (PU3NUECKUX 3HAHUN;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodeccHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCRUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelIieHus 3a1ad B
o0JlacTU OKpYXalollel cpeapbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOjieM U MyTed HuX
pelieHus;

e 8)aoanmavuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTpeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3NUYECKON HATIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 TMPAKTUUYECKYIO
NeSTeIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHUM, YMEHUU (OPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
[1)76370 478

IUTAHUPOBAHUE CBOETO pa3BUTUS B TNPHUOOPETEHUM HOBBIX (HU3HMUECKUX
3HAHUM;

CTpeMJICHHE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUM C YYETOM BIIMSHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOKHBIX TJI00ATbHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocCBOEHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATD M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBneHUi), K1accU(PULIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTPUBAEMBIX (haKTax,
TaHHBIX U HAOMIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBJISTh TPUYMHHO-CICACTBEHHBIC CBS3M TPU U3YYCHUHM (HU3HMUCCKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOIB30BAHHEM JEAYKTUBHBIX W
WHIYKTUBHBIX ~ YMO3aKIIOYCHHH, BBIJBUTATh THIIOTE3BI O  B3aWMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCOO penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BApUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMSIIETO C
y4ETOM CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 10 CaMOCTOSITEIBHO COCTABIICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
(GU3NIECKUl SKCTIEPUMEHT, HEOOJBIIIOE MCCIIe0BaHNEe (PU3HMUECKOTO SIBICHUS;

OILICHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOTyUYESHHYTO
B XOJI€ MCCIICIOBaHUS FJIM YKCTICPUMEHTA;

CaMOCTOSITeTFHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
POBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATH BO3MOXHOE JTaIbHEHIIIEe pa3BUTHE PU3NUECKUX TPOIIECCOB,
a TakKe BBIIBUTATH TPEIINOJOXKEHHS OO0 WX Pa3BUTUHU B HOBBIX YCJIOBHSX H
KOHTEKCTax.

PabGora ¢ undgopmanmeii:

NPUMEHSATh Pa3IMIHBIC METOJbI, HHCTPYMEHTBHI M 3alpOoChl TPU TIOUCKE W
otbope nHpOopMaIMK WK JAHHBIX C YYETOM MPEIOKCHHON yueOHOH (pu3nueckoit
3a/1a4w;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETHPOBATh HH(DOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM IPEICTABICHNUS;

OIICHMBATh HAA&XKHOCTh HWH(MOpPMAIUKU TIO KPUTEPHSIM, MPEAIOKCHHBIM
YUHUTETIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSATEIbHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TPEACTaBICHUS
uHOpPMAIIMM U WUIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 nX KOMOMHAIMSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

B XOJle OOCYXJIeHHs Y4yeOHOTrO Marepualia, pe3yiabTaTOB JabOpPaTOPHBIX
paboT MW TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha pPENIEHHE 33Jauyd W IOAJAECpKaHue
0J1aroXKeaaTeIbHOCTH OOIICHHS,

COIIOCTABJISITh CBOM CYXKICHUS C CYKICHUAMH JAPYTMX YYACTHHUKOB JHUAJOra,
OOHApyX UBATH PA3TMYUE U CXOJCTBO MO3UIUNL;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIeOBaHMs, POEKTA);

MOHMMAaTh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHIWBUIYaTbHOU
paboThI MPU PEIIeHUH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BbIBATH JIEUCTBUS 1O
€€ JOCTIKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOW paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM MACHCTBUS C APYTMMH YJICHAMH
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO C(POPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHS.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

BBISBJIATH MPOOJIEMBI B )KU3HECHHBIX M YYCOHBIX CUTYAIMSIX, TPEOYIOITUX IS
perieHus GU3HMUSCKUX 3HAHMM;,

OPUEHTHPOBATHCSI B PA3IMYHBIX  MMOAXOJAX  TPUHATUS  pEIIeHUH
(MHIUBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHHUA TPYIIION);

CaMOCTOSITETTFHO COCTAaBJISTh QJITOPUTM pPEIICHUs (PU3UUIECKON 3aJaddl WITH
IUIaH WCCIEAOBaHUS C yYETOM MMEIOIIMXCS PECypcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh Mpe/jlaraeMbie BAPUAHTHI PEIICHHIA;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCILICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlUH ¥ MPe/JIarath IUIaH e€ N3MEHEHUS;

OOBSICHATH ~ TPUYUHBI  JTOCTIDKEHUS  (HEAOCTH)KCHHUS)  pE3YJIbTAaTOB
JeSITEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCJI€ B XOJ BBHITIOJHEHUS
(Gu3MUeCKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaI[ui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3YNIbTAaTa IEIIN U YCIOBHUSIM.

CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WU JUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTUKY JPYTOTO0.

NpU3HABATh CBOE MPaBO Ha OMIMOKY MpH pemieHnn HU3NIECKUX 3a/1a4d WA B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE )K€ MPABO JAPYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K xonuny oOyuenusi ¢ 8 Knacce npeaIMeTHbIE pe3yJbTaThl HA YrIyOJIEHHOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



UCIIOJIb30BaTh MOHATHA (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBU)KEHUE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKUE H
amop(HbIe TeJa, HACBHIILIEHHBI W HEHACBHINICHHBIA Map, CHOCOObl M3MEHEHHUS
BHYTPEHHEH OHEPIUMH, DJJIEMEHTApHbIM JJIEKTPUYECKUM 3apsl, IPOBOJHUKH,
MOJIYIPOBOJHUKH, TUAJEKTPUKU, UICTOYHUKHU MTOCTOSIHHOTO TOKA, 3IEKTPUUECKOE U
MarHuTHOE TMOJs, ONTHYECKas CUCTEMAa) U CHUMBOJUYECKUU SI3bIK (PU3UKH TpH
pElIeHUH YYEOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacCHIMpeHUE (CKATHUE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuBaHUE, KalWUISPHBIC SBICHUS,
UCIapeHue, KOHJACHCAlMs, IUIABICHHUE, KpUCTAJUIM3alus, KUIIEHUE, CIOCOOBI
TeIuionepeaaun (TerionpoBOAHOCTh, KOHBEKIIUS, U3IYyYCHHE), TEIUIOBBIE MOTEPH,
ANEKTpU3aIUsl T, B3aUMOJCHCTBUE 3apsANIOB, JACHCTBUS DJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MAarHUTOB, JIEMCTBHE MAarHUTHOTO MOJIS HA
NPOBOAHUK C TOKOM) IO OIMUCAHUIO HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTBITOB, IEMOHCTPHUPYIOUIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacno3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (PU3UYECKUX  SIBICHUH B
OKpyXaromeM wmupe (B TOM 4ucie (U3HYECKHEe SBICHHUS B MPHUPOJE:
IIOBEPXHOCTHBIE W KallWJUIAPHBIE SIBJIICHUS B IPUPOAE, KPUCTALIBI B IPHUPOJE,
n3nydenne CoiHIla, 3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 0Opa30BaHHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHE SBJICHHUA B aTtMocdepe, 3IEKTPUUYECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE 1OJIe 3eMJIH, Apeii( MOIIOCOB, POJIb MAarHUTHOTO
noJil JUI JKU3HM Ha 3eMile, IOJSPHOE CHUSHHUE), IIPU O3TOM IE€PEBOAMTH
NpaKTUYECKYI0 3aJadyy B y4ueOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Hakyu) GUNICCKHUX SBICHUN;

OIKCHIBaTh W3YYEHHBIE CBOWCTBA TeNl U (DU3UYECKUE SIBICHUS, UCHOIb3Ys
¢u3nyeckue BeIMUMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPrusi, KOJIUYECTBO
TEIUIOTHI, paboTa rasa, yjAellbHas TEIUIOEMKOCTh BEIECTBA, yJEIbHAs TEILIOTa
IUTaBJICHUS, YZeNIbHAas TEIUIoTa MapooOpa3oBaHus, yIeNbHas TEIUIOTa CTOpaHus
TOILJINBA, KO (ULIMEHT MOJIE3HOTO JAEUCTBUS TEIJIOBOM MAaIlllMHBI, OTHOCUTEIbHAS
BIQXXHOCTh BO3/AyXa, DJEKTPUYECKHHA 3apsj, CHJIa TOKa, 3JIEKTPUYECKOE
HaIpsDKEHWE, CONpPOTHUBIIEHHE NpoBoAHMKA, DJ[C B LenM NOCTOSSHHOrO TOKa,
AIIEKTPUYECKOE YJECIbHOE CONMPOTHBICHHE BELIECTBa, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA), PU ONHUCAHUU MPABUIBHO TPAKTOBATH PUINUECKUI CMBICI
UCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHULBl (PU3UYECKUX BEIUYMH,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTH I'pa)MKH U3YYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3NYECKHE SBJIECHHUS W IPOLECCHI,
HCII0JIb3YsI OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOr0 OajaHCa, 3aKOH COXPAHEHUsS AJIEKTPUYECKOIro



3apsiia, 3akoH KylioHa, MPUHIMN CYNEPHO3UIUMU AICKTPUUYECKUX TMOJeH, 3aKOH
Oma jys yuyactka uenu, npasuia Kupxroda, 3akon OMa a1 MOJTHOM 1Enu, 3aKOH
Jlxoynsi-JleHna, 3aKOH COXpaHEHHsSI IHEPTUH, MPH 3TOM pasiinyaTh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U €70 MATEMAaTHUYECKOE BhIPAKCHHUE;

CTPOUTH MPOCThIC (HU3UYECKHE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SIBJICHUM, BBIJCIATh TPU ATOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MIPOIIECCOB, SABJICHUHN, IPUMEHSIThH (PU3NUECKUE MOJEIH sl OObSICHEHHUS
(u3MUECKHX MPOLIECCOB U PelIeHUs YUeOHbIX 3a1a4;

OOBSICHATh (PU3MUECKUE SBICHUS, MMPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUCHTHUPOBAHHOTO XapakTepa, U peliaTh
KaueCTBEHHbIC 3aJa4yd, B TOM 4YHCJI€ TPEOYIOIIME YHUCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (PU3NUECKUX BEJIUYWH, TPU ITOM BBIOHMpATh aJ€KBATHYIO
(bU3UYECKYI0 MOJIEb, BBISIBISTH MPUUYUHHO-CIICACTBEHHBIC CBSI3U W BHICTPAUBAThH
JIOTUYECKYH) [EMOYKY pACCYXKIECHUW C OIOPOM HAa U3YyYEHHBIE CBOWMCTBA
dbu3HYecKuX sSBICHUH, (PU3UIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pemiaTh pacuéTHele 3anayu (C omopoil Ha 2-3 ypaBHEHHUs) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOWpas ajeKBaTHYIO (U3UUYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIOIINX (PU3NYECKHUE BEIMYUHBI,
3alUChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pELICHHUE 3aJayH, BBIABITH
HEJO0CTaIOIIMEe WIK W30BITOYHBIE JaHHBIE, 000CHOBBIBATH BHIOOP METOAA pEelIeHUs
3a/la4d, HCIOJIb30BaTh CIPABOYHBIE JAHHbBIE, IPUMEHATb METOAbl aHAJIN3a
pa3MepHOCTEH, MCIONIb30BaTh rpad)UuecKue METOMbl PEIIeHUs 3a7ad, MPOBOIUThH
MaTeMaTU4YeCKue TMpeoOpa3oBaHUsT W PACcU€Thl, OILIEHUBATH PEATUCTUYHOCTD
MOJIYYEHHOTO 3HA4YCeHHs] (U3UYECKOM BEIMYMUHBI U OMNPENEISATh Pa3MEpPHOCTh
¢dbr3HUYeCcCKON BeTMUMHBI, TTOJIYYSHHON TIPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TMPU  TTOMOIIH
¢u3nuecknx METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO peIIeHUs, B
OMMCAaHWU  UCCIEJOBAaHUS  paclo3HaBaThb  MPOBEPSIEMOE  MPEANOTI0KEHUE
(rumore3y), UHTEPIPETUPOBATH MOJYUEHHBIN PE3yJIbTAT;

IPOBOAUTH OIBITHI 1O HAOIIOMEHUIO (PU3UUECKHUX SBICHUN WIN (PU3HMUECKHUX
CBOMCTB Ten (KamWUJISpHbIE SBJICHUS, 3aBUCHUMOCThH JABJICHHSI BO3AyXa OT €ro
o0BéMa W Temmeparypsl, CKOPOCTH TIpoIlecca OCThIBaHUS (HArpEeBaHHs) TPHU
M3JIy4YEHUU OT IBETa H3JIyvarouled (MOrIoaIleil) MOBEPXHOCTH, CKOPOCTh
WCIApEHHs] BOJBI OT TEMIIEPATYpPhl >KUJIKOCTH M IJIOMIaAM €€ IMOBEPXHOCTH,
ANEKTPU3ALUs TEA U B3aUMOJCUCTBUE DIIEKTPUUECKUX 3apsAJIOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yaJlU3allis MarHUTHBIX MOJEH MOCTOSIHHBIX MAarHUTOB,
JEUCTBUSI MAarHUTHOTO TOJIsi HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOJBUTATENSI MOCTOSSHHOTO TOKa): (pOPpMYIUPOBATH MPOBEPSIEMOE
MpeanojokeHue (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaOJIIOACHUM,



CaMOCTOSITEJILHO COOMPATh YCTAHOBKY M3 HM30BITOUHOIO Habopa 00OpyAOBaHMS,
OTKCHIBATH XO/JI OTBITa U (HOPMYIHPOBATH BHIBOIBI;

OPOBOAUTH TPSIMbIE M KOCBEHHBIE W3MEpeHUs (PU3MUECKUX BEIHYMH
(Temmeparypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HANpsOKEHUE,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHE TMPOBOJHUKA, padboTa
MOIIIHOCTH JJEKTPUUYECKOTO TOKA) C MCIOJIH30BAHHEM AaHAJOTOBBIX M HU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeETOAa M3MepeHus, (UKCHUpPOBATH MOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUCHUE U3MEPSIEMON BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUHN U3MEPEHUH U OIEHUBATh MOTPEITHOCTh U3MEPECHHUIA;

MPOBOJIUTH IKCIIEPUMEHTAIBHBIC MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bEMa W HATrpeBaHHUS WU
OXJIXKICHHMS, HCCIICIOBAaHUE SIBJICHHS TEIJIO0OOMEHa P CMEITMBAaHUH XOJIOIHOMN U
ropsueld BOJABI, 3aBHCHUMOCTH CONPOTHBJICHHS TIPOBOJHUKA OT €ro JUTUHBI,
TUIOIIAM TOTICPEYHOTO CEUEHHUS W YJENbHOTO CONPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOIHHK, OT HANPSDHKEHUS Ha
IPOBOJHUKE, HCCIIEIOBAHUE IOCIENI0BATENLHOTO U MapajijIeIbHOrO COEAMHEHUMN
IPOBOJIHUKOB): COBMECTHO C yd4WTeldeM (OopMynmHpoBaTh 3agady H THIIOTE3Y
UCCIICZIOBAHUS, CaMOCTOSITEJIbHO IIJIaHUPOBATh MCCIEAOBAHUE, CAMOCTOATEIBHO
coOupaTth HKCHEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJb30BaHUEM HWHCTPYKIHUH,
IPECTABIATH MOJIyY€HHBIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TaOIMIl U
rpaUKoB, OLEHMBATb IOTPEIIHOCTH, JieJaTh BBIBOABI 10 pe3yJbTaTam
UCCIICZIOBAHNUS;

cobOroaTh MpaBmia 0O€30MacHOTO TpyJda Ipu paboTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

XapaKTepHu30BaTh NMPUHIUIMBI AEHCTBUS U3yYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOWCTB M TEXHOJOTMYECKHX IPOIECCOB C ONOPOHl Ha UX omnucaHus (B TOM
quCciie: CHUCTeMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBasi TypOMHA, aMIEpMETp,
BOJIbTMETP, CUETUYMK AJIEKTPUUECKONW SHEPTUH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeNIbHbIE  AJIEKTPONPUOOPHl  (IPUMEpHI), MPENIOXpaHUTEIH U X
OpUMEHEHHe B OBITY W TEXHHMKE, IPUMEHEHHE IOCTOSIHHBIX MAarHuTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOABUTATEIh MOCTOSHHOTO TOKA), MCIOJIb3Yys 3HAHUS O
CBOMCTBax (U3MUECKUX SABICHUM, HEOOXoANMbIE (PHU3UUYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JBUTATE€Ihb BHYTPEHHETO  CrOpaHus,
AIIEKTPOCKOI,  PEOCTaT), COCTABIATH CXEMBI  DJJICKTPUUYECKUX HEemer ¢
MOCTICAOBATENBHBIM U TapaUIeIbHBIM COCJUHEHHEM JJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS AJIIEMEHTOB AJIEKTPUYECKHUX LEMNeH, NCTOIb30BaTh CXEMBbI



U CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIbHBIX
pUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIIEHUHU Y4eOHO-NPAKTHUYECKHUX
3azay;

OPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HH JJi1 OOecreyeHUs
0e30macHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYKAIOIIEN CPELE;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaep:xxkanus B Mutepuere,
CaMOCTOSATENILHO (POPMYJIHPYST TOHCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIMXCS
3HAHMM M CpPABHEHHUS JIONOJHUTEIbHBIX HCTOYHUKOB BBIACIATh MHGOPMALIHIO,
KOTOpasi ABJIE€TCA MPOTUBOPEUYUBOM WIIM MOXKET ObITH HEOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conuepikaHus, CIPABOYHbIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
000011as “H(OPMALIMIO U3 HECKOJIBKHUX UCTOYHUKOB (PU3NYECKOIO COAECpKAHUS, B
TOM  4uciae  OyOnMYHO  IPEACTaBISITH  Pe3YydbTaThl  MPOEKTHOHM WM
UCCIIEZIOBATEIBCKON NEATEIBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh U3y YEHHbBIN
NOHATUMHBIA  anmmapaT  Kypca  (U3MKH,  CONPOBOXKIATb  BBICTYIJICHHUE
IIPE3CHTAlNEN;

IpY BBINOJIHEHUU Y4Y€OHBIX NMPOEKTOB M MCCIENOBAaHUI (PU3MUECKUX NPOLECCOB
pacnpenensite O0S3aHHOCTH B TpYIIE B COOTBETCTBUM C IOCTaBICHHBIMU
3aJjayaMM, CJICAMTH 3a BBIOJIHEHUEM IUIaHA JEUCTBUH U KOPPEKTHPOBATh €ro,
aJIecKBaTHO OLIGHHWBAaTh COOCTBEHHBIM BKJIAJ B  JACSITEIbHOCTh TIPYIIIHI,
BBICTpaWBaTh KOMMYHUKAaTHBHOE B3aUMOJCIHCTBUE, MPOSABISASL T'OTOBHOCTH
paspeniatb KOH(JIUKTHI.

K konmy oOyuenuss ¢ 9 knacce mpeIMETHbIE pe3yibTaThl Ha YIIIYOJICHHOM
YPOBHE JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIIMXCS YMEHUH:
UCIIOJIB30BATh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBbHOCTh MEXaHUUECKOTO
JNBH>KEHUSI, HEBECOMOCTh M MEPETPY3KH, LUEHTP TIKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M yIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTCHOBCKOE
M3JIy4EHHUE, IIKana 3JIeKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIU30PYKOCTh U
JATbHO30PKOCTh, CIEKTPbl UCIYCKAaHUS W TOTJOIIeHUs, anbda-, OeTa- U ramMmma-
M3JIyYEHUs, U30TOMbI, SACPHAST U TEPMOSECpPHAsi SHEPreTUKA) U CUMBOJIUYECKHUI
S3bIK (PU3UKYU TP PEIICHUHN YUY€OHBIX U MPAKTUYECKUX 3a]1ay4;
YBEPEHHO  pa3iuyaTh  sBJICHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NPSMOJIMHEWHOE JBHXKEHHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBHXKEHUE,



CBOOOJHOE TMAaJIeHUE TeJ, JBH)KEHHE [0 OKPY>KHOCTH, B3aUMOJECHCTBUE T,
paBHOBECHE MaTepUATbHON TOYKH, pPEAKTHBHOE JBIDKEHHE, HEBECOMOCTb,
KoneOaTeNbHOe JIBIKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BbIHYXJICHHBIC
KoJjeOaHusl), PE30HAHC, BOJIHOBOE JBI)KEHHE (PacinpOoCTpaHEHUE U OTpaKeHHE
3ByKa, uHTEephepeHuuss u Tudpaxiys BOJH), MPSIMOJIUHEHHOE paclpOCTpaHEHUE,
OTpakeHHE M TMpPEJIOMJICHUE CBETa, I[OJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnoxkeHue O0enoro cBeTa B CHEKTP U CIOXEHUE CIEKTPaJbHBIX I[BETOB,
€CTeCTBEHHAs  PaJMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIHEKTpa
M3TY4YCHHsI) 10 OMHCAHHUI0O HMX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIONINX TaHHOE (PH3UYecKoe SBJICHHCE,

pacrmo3HaBaTh  MPOSBIECHWE  W3YYCHHBIX  (U3MUYECKUX  SIBICHHNA B
OKpy’XaromeM Mupe (B TOM 4uciie (PU3UYEeCKHe SBICHHUS B MPUPOJC: MPUIUBHI U
OTJHBBI, MBMKEeHHUE TUIaHET COIHEYHOW CHCTEMBI, PEAKTUBHOE JIBIKEHHE >KUBBIX
OpPTaHMW3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3XO, IIBETA TEJ, ONITUYCCKUE SBICHHS B MPUPOJIE, OMOIOTHIECKOE
ACHCTBHE BHUAMMOTO, VYIBTPa(QHOIETOBOITO H PEHTICHOBCKOTO HW3IyYeHUH,
€CTeCTBEHHBI pAAMOAaKTUBHBIH (OH, KOCMHUYECKHE JIy49H, pPaJHOAKTUBHOE
U3JTy4YeHUE TPUPOJHBIX MHUHEPAJOB JEUCTBUE PATMOAKTUBHBIX H3IIYYCHHH Ha
OpraHu3M 4YeJIoBeKa), MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SIBICHUS, MCIOIB3Ys
¢usznueckre BENWYMHBI (CPEAHSsT W MIHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JBWKEHUU, YCKOPEHHUE, NMEPEMEIICHHE NpPH PABHOYCKOPECHHOM
OPSIMOJIMHEHHOM ~ JIBIDKEHHUM,  yIJIoBask  CKOPOCTh,  ILIEHTPOCTPEMUTEIHHOE
YCKOpPEHHUE, CUia TPEHUSI, CUJla YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOHOTO
najieHus], BeC Tela, HEHTP TAKECTH TBEPAOTO TeNa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHUJIbl, MEXaHHUYeCcKas padoTa U MOUIHOCTh, HOTEHIIMAIbHAS SHEPT U Tea,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHASI SHEPT U CKATON NPY>KUHBI,
KUHETUYECKasi JHEprus, IOJHAas MeXaHW4ecKas HSHEprus, NepuoJ U dYacToTa
Kosie0aHuil, Meproj] MaTeMaTHYECKOr0 U MPYKUHHOI'O MasTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHHUS
Cpensl), TMpH OMNHMCAHWW TPABUJIBHO  TPAKTOBaTh  (DU3MUECKUH  CMBICH
UCIIONb3YEMBbIX BEIMYMH, MX OOO3HAYeHHWs] W €IUWHUIBI (PU3HUECKUX BEIHUMH,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHUMH
BEJIMUYMHAMU, CTPOUTH T'paUKH NU3YUCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBA Tes, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIIOJNIb3YSl 3aKOH COXpPAaHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEPIO3ULUNA CHUJI, TPUHLHUI OTHOCUTENbHOCTH ['ammies, 3akonsl HproToHa,
3aKOH COXpaHEHHs] UMIyJbCa, TEOPEMY O KHMHETHYECKOW JHepruu, 3aKoH ['yka,



3aKOH bepHym, 3aKOHBI OTPaKEHHSI W MPEJOMIICHUS CBeTa, (POpMyTy TOHKOM
JIMH3bI, TUTAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIE]Ib ATOMHOTIO SIAPa, 3aKOHBI
COXPAHEHMS 3apsA0BOIO0 U MAcCCOBOTO YHUCEN MpPH SAEPHBIX PEaKIUAX, IPU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATUYECKOE BBIPAKEHUE;

CTpOUTh (PU3MYECKUE MOJEIU pealbHbIX OOBEKTOB, MPOLIECCOB U SBICHUM,
BBIICNIATh NPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBICHUM, NOPUMEHATh (QU3UYECKHEe MOJAENU s OOBSICHEHUs
(u3MUECKHX MPOLIECCOB U PelIeHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MUYECKUE SBIICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/aud, B TOM 4YHCJIe TpeOyIolUMe YUCICHHOTO OLEHUBAHUS
XapaKTepHbIX 3HAaYCHUN (PU3NYECKUX BEIUYUH, IPU ITOM BBIOUpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJeIb, BBISBISATh MPUYUHHO-CIIEICTBEHHBIE CBSI3M W BHICTPAUBAThH
JIOTUYECKYIO IEMOYKY PpacCyX JACHHM W3 2—3 1aroB C OMOpOH HAa H3y4YeHHbBIC
CBOICTBA (PU3MUECKUX SABICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacuéTHbIC 3aJa4M M0 M3yYaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpasi aJeKBaTHYIO (U3MYECKYI0 MOJENb, C HCIIOJIb30BAHUEM 3aKOHOB U
(dopMyI1, CBS3BIBAIOIMINUX (DU3MUECKUE BETUUYUHBI, 3aIIUCHIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJadyM, BBISBISATH HEIOCTAIONINE WM U30BITOUYHbBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIIeHHUs 3ajlayd, UCIOJIb30BaTh
CIpaBOYHbIE JAaHHbIC, MPUMEHATh METOJbl aHAIN3a Pa3MEPHOCTEH, UCIIOIb30BATh
rpaduueckue  METOABl  pelIeHus  3a7]ad, MPOBOJUTH  MaTeMaTHYECKHE
npeoOpa3oBaHusl U pacu€Thl, OIIECHUBATh PEATHUCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS
¢uznuecko BETUYMHBI W OMNPEACNITh Pa3MEPHOCTh (U3UUECKOW BEIUYUHBI,
MOJIYYEHHOM TIPH PEIICHUU 3a]1a4H;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TMPU  TTOMOIIH
(¢u3nyeckux MEeTONOB, M TpeiuiaraTb OPUEHTUPOBOYHBIA CHOCOO pelIeHHs, B
OMMCAHMM  WCCJIENIOBAaHMA  PACIO3HABAaTh  MPOBEPAEMOE  IPEAIOJI0KECHHUE
(rumoTe3y), OLIEHMBATh IPABUIBHOCTH IOpPsAJKAa IPOBEACHHS HCCIEAOBAHUS,
MHTEPIPETUPOBATH MIOJYYEHHBIN PE3yJIbTaT;

IPOBOJIUTH OMBITH IO HAOMIOAEHUIO (PU3UUECKUX SIBICHUN WM (PU3HMUECKUX
CBOICTB Tea (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs 3HEPIUH,
3aKOHA COXPAaHEHMS HMITYJIbCA, JEWCTBHE 3aKOHAa bBEepHyIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTb NEpHUOAA KOJIEOaHUN MNPY>KUHHOTO
MasgTHHKa OT MacChl TIpy3a U XKECTKOCTH MNPYKUHBI U HE3aBUCHUMOCTb OT
aMIUIMTYAbl MaJblX KOJE€OaHWH, MPSMOJIMHENMHOE paclpoCTPaHEHHE CBETAa,
pa3nokeHue Oesoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300PAKEHMS B INIOCKOM
3epKaje U CBOMCTB M300pa)k€HHUs IMpeaMera B cOOMparolleil JuH3e, HaOJ0IeHHE
CIUIOUIHBIX M JIMHEHYATBIX CIIEKTPOB U3JIyYEHHs): (DOPMYIUPOBATH MPOBEPSIEMOE



NpeanojaoxkeHue (rumore3sy) O  BO3MOXHBIX — pe3ysbTaTax  HaOJIOJEHUH,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 HM30BITOUHOTO Habopa o0OpyaoBaHUS,
OTKCHIBATh XO/JI OTBITa U (HOPMYIHPOBATH BHIBOIBI;

IPOBOJIUTh TPU HEOOXOAMMOCTH CEPHIO TPSMBIX H3MEPEHUH, OIMpenesss
CpelHee 3HAYEHUE HU3MEPSIeMOM BEIMYMHBI M  ONpEAENsisi IMOrPEUIHOCTb
pEe3yIbTATOB NPSIMBIX H3MEPEHHI, OOOCHOBBIBATH BBIOOP CIOCO0a H3MEpEHUSs
(M3MepUTeNbHOrO Mpubdopa);

POBOJIUTH KOCBEHHBIE M3MEPEeHHsI (DU3MUECKUX BETUYUH (CPEIHSAS CKOPOCTh
U YCKOpEHHE Tejla MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJHOIO
NajieHus, KECTKOCTh  MPYXKHUHBI, KOIPOUIMEHT  TPEHUS  CKOJIBKEHHUS,
MexaHuueckas paboTa W  MOUIHOCTb, 4YacToTa M MepHoj KoJjieOaHuM
MaTEMaTUYECKOr0 U NPYKUHHOTO  MAasTHUKOB, (POKYCHOE  pacCTOSHHE
coOuparomieii JUMH3bI W €€ ONTHYecKas Cuia, paJuoaKTHBHBIA (OH) C
UCIIOJIb30BAaHMEM aHAJOTOBBIX M IUGPOBBIX NPUOOPOB: OOOCHOBBIBATH BBHIOOD
METOJIa HW3MEpEHHUs, IUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEIbHO COOUpaTh
OKCMIEPUMEHTAIBHYIO  YCTaHOBKY,  BBIYHCISATH  3HAYCHHWE  BEIUYHMHBI |
aHAIM3UPOBATH TMOJYYEHHBIE PE3YJbTAThI, OLIEHWBASI MOTPEUIHOCTHh PE3YJIHTATOB
KOCBEHHBIX U3MEPEHMUI;

IPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN (U3HUECKHUX
BEJIMYMUH (3aBUCUMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO [IaBJICHUS, TEpHoJia KoieOaHWl MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HUTH, OIpEJCNICHHE YCKOPEHHsI CBOOOIHOTO TMaJeHUs, HCCIEJOBaHHUE
W3MEHEHMsI BEJIMYMHBI U HAIPaBICHUS MHAYKIIMOHHOTO TOKA, 3aBUCHUMOCTBH yTja
OTpaXKeHHUs CBeTa OT yria MaJeHus, yria MpeJoMJIeHUS OT YIjia TMaJcHHs
CBETOBOTO Jy4ya, HCCJIEIOBAHUE TPEKOB: HM3MEPEHUE DOHEPTHMHM YaCTUIBI TIO0
TOPMO3HOMY TyTH (110 QoTorpadusim)): COBMECTHO € yduTelneMm (HOopMyTupoBaTh
3aja4y ¥ TUIIOTE3y KCCIE0BaHMs, CAMOCTOSITEIbHO IUIAHUPOBATh HCCIIEI0BaHNUE,
CaMOCTOSITEIPHO COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, IPEICTaBIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BHUJIE TaONHIl U TPAPUKOB,
OIICHUBATh TIOTPEIIHOCTH, JIeJIaTh BEIBOJIBI TIO PE3yJIbTaTaM MCCIICI0BAHNS,

coOmoaTh mpaBuia 0Oe30mMacHOro Tpyaa mpu padoTe ¢ J1abOpaTOpHBIM
00opyT0BaHUEM;

XapaKTeprU30BaTh MPUHIIUIBI JEHCTBUS M3YUYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTWYECKUX MPOIECCOB C OMOPOM HAa WX OMHCaHuA (B TOM
qHCce: CIUIOMETP, AATYMKU TIOJIOKEHHS, PACCTOSAHUSA M YCKOPEHHSA, paKera,
9XOJIOT, OYKH, NEpUCKOM, ¢oToanmapaT, MHUKPOCKOI, TEIECKOM, ONTUYECKHE
CBETOBOJBI, CIIEKTPOCKOI, IAO3MMETP, Kamepa BuiabcoHa), MCMONB3ys 3HAHUSA O
cBOMCTBaX (U3UYECKUX SIBICHUU M HEOOXOIUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH,



UCIIONB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKH W3YYEHHBIX TEXHHUECKHX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMpHU
pelieHN y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbl JJI MOCTPOCHUS
M300paXeHU B MJIOCKOM 3epKaJie U COOMparoIlel JINH3E;

OPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HH JJi1 OOecreyeHUs
0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYKAIOIIEN CPEAE;

OCYHIECTBIISITh MOUCK MH(pOpMaIK pusudyeckoro coaepxxkanus B Mutepuere,
CaMOCTOATEIbHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HaXOAUTh MYTH OIpeaesICHUs
JIOCTOBEPHOCTH TOJTYYEHHON HH(POpMalMM HA OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJTHUTEIIBHBIX UCTOYHUKOB;

UCTIOJIb30BaTh TMPH BBIMOJTHCHUN YUYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPABOYHbIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpPMAIMKN U3 HECKOJIbKMX MCTOYHMKOB (PU3MUECKOIO COAep aHMs, MyOIMuHO
IPECTABIIATh PE3YJIbTAaThl IPOEKTHOM WM UCCIIEI0BATENLCKON AESITEIbHOCTU MIPU
TOM TPaMOTHO MCIIOJIb30BATh W3YYCHHBIM MOHATUHHBIA anmapar H3y4yaeMoro
pa3gena (U3MKK U COMPOBOXKIATh BBICTYIUIEHHWE IIpe3eHTalMed ¢ Y4ETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CtpoeHre u CBOMCTBaA BelecTBa 6
1.2 TemnnoBeIe MpoIecCh 33 1 6.5
Hroro mo pazueny 39
Paznea 2. DiekTpuvyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsyKEHHbBIE Tella 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 31 10
2.3 MarsuTHbIC SBICHUS 11 4
2.4 DneKTpOMarHuTHasK MHIYKIIUS 7 1
Hroro mo pazgeny 58
Paspnen 3. IloBTopurenbHo-00001a01IUid MOAY/Ib
3.1 [ToBTOpUTENBEHO-0000MIAOIINN MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexanuveckue siBJIeHUSA
MexaHn4ecKoe IBIKEHUE H CITIOCOOBI €T0
1.1 30 1 4
OTIMICAHHUS
1.2 B3aumoeticTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1
Hroro mo pazueny 63
Pa3nen 2. Mexanuveckue K0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 8 3.5
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3
Hroro mo pazgeny 18

Pa3znesn 3. DileKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

BHGKTPOMaFHI/ITHOC IoJIE U

3.1 6
ANIEKTPOMAarHUTHBIEC BOJIHBI
Htoro mo pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETA 8
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP




Hroro no pazneny

16

Paznena 5. KBantoBble ABJIeHUA

5.1 Hcnyckanue u NMOTJIOEHNE CBETa ATOMOM 1
5.2 CrpoeHue aTOMHOTO siipa
5.3 SnepHble peakuu 7
Wroro mo pazueny 16
Pa3nes 6. IloBropuTeibHO-0000 a0 1M I MOYJIb
6.1 MexaHn4decKue SBJICHHS (TOBTOPUTEIIBHO- 6 3
' 0600IIAKOIII MOTYIIb)
6.2 TerutoBbIe siBIICHUS (TIOBTOPUTEITBHO- 3
' 0000IIAKOIII MOIYIIb)
6.3 DJEeKTPOMArHUTHBIC SBJICHUS 3 1
' (MOBTOPHUTETHLHO-0000IAIOIINA MOTYITh)
6.4 CaeToBbI€ SIBIICHUS (TOBTOPUTEIHLHO- 1 1
' 0600IIAKOIII MOIYIIb)
6.5 [ToBTOpHUTEIBHO-0000IIAOIITNI MOTYIIb 4
Hroro mo pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPIK ICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moenu TBEpAOTO, )KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BeIllecTBa
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdmusie Tena. ['paden. [Tonyyenune 1
HUCKYCCTBEHHBIX aJiIMa30B"
5 CMaunBaHue ¥ KamWUISIPHOCTb. 1
[ToBepxHOCTHOE HATSKEHUE
6 TemioBoe pacmupeHue u cxaTue
TemnoBoe nBmwxenue. Temneparypa
TemnepaTypHble HIKaIbI
9 BuyTpennsis sHeprus u cnocoObl eé 1
W3MEHEHUS
10 Buas! Tennonepenaun 1
VYpoxk-koHpepenuus "HcnonapzoBanne
11 TEIJIOBBIX CBOMCTB BEILIECTB U MaTEPUAIIOB B 1
LeJsAx sHeprocoepekeHus"
12 KonuuectBo TemnoTel. Y neabHas 1




TCIIIIOEMKOCTD

13

VYpok-uccienosanue "[IpoBepka runoresbl
JIMHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIONKA
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT
TeMIneparypol"

14

YpaBHeHUE TEIUIOBOTO OajiaHca.
TemooOMeH U TeMI0BOE paBHOBECUE. 3aKOH
Herorona—Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUIO0OMEHA IMPU CMEITUBAHUT
XOJIOJIHOW U TOpsTYeil BOABI"

16

Pemrenune 3amau o teme "TermiooOMeH u
TEIUIOBOE paBHOBecHE"

17

JlaGopaTtopHnas pabdorta "OnpeneneHue
KOJIMYECTBA TEIIOTHI, OJIYYEHHOTO BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUTMYECKUM [UIHHAPOM"

18

IInaBnenue u OTBEPACBAHUC
KPpUCTAINIMYECKUX BECIICCTB. y,[[eJ'IBHaﬂ
TCIIOTA IJIaBJICHUA

19

Pemenne 3amau mo treme "[lnaBiaeHue u
OTBEP/ICBaHUE KPUCTATUTMYECKHUX TeI"

20

JlaboparopHas padota "Onpenenenue
yE€JIbHOW TEIJIOTHI TUIABJICHUS Jibaa"

21

VYpoxk-uccnenopanue "CpaBHEHUE NPOLECCOB
TJTABJICHUS KPUCTALTUYECKHUX TNl U
pa3MArdeHust pu HarpeBaHUU aMOpP(HBIX

TCI




[TapooOpa3zoBaHue 1 KOHICHCAITHS.

22
Hcnapenue
Kunenue. Y nennHas TemioTa

93 napoo0OpazoBaHusl. 3aBUCUMOCTh
TEMIIEPATYPhI KUTICHHUS OT aTMOC(HEPHOTO
JIaBJICHHS

24 Pemenue 3agau o reme "[lapooOpazoBanue
" Kuneuue"
VYpoxk-uccnenosanue "O0bsiCHEHNE

25 3aBUCHUMOCTH TeMIICPATyPhl KHIICHUS OT 1
nmaBneHus"

26 HacpliieHHbII 1 HEHACHIIEHHBINA map.
BiaxxHocTh BO31yXa
BraxxHocTh Bo3niyxa u €€ u3MepeHue.

27 JlaGopaTtopHnas paborta "OnpeneneHue 0.5
OTHOCHUTEILHOM BJIAXKHOCTH BO3/TyXa"

28 Pemenue 3amay o teme "BiaaxxHOCTR"
Pemenue 3a1a4 v aHau3 CUTYalHid,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJIEHCALIM 1

30 DHeprus TOIUIMBa. Y IeibHas TEII0Ta
CropaHus

31 [TpuHuMIBl pabOTHI TEIIJIOBBIX ABUTATEIICH

39 [TapoBas TypOuHa. /[Buratens BHyTPEHHETO
CTOpaHus

33 KII] TermoBoro nBuratenis

34 Pemenne 3agau o Teme "KII/] TemiaoBoro

nsurareias"”




Ypok-koHpepenus "TermoBsie BUTATETN

3 Y 3allUTa OKpyXKarouien cpeapt”

36 TennoBbIie MOTEPH B TETIOCETSIX

37 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU
B MEXaHUYECKHUX M TEIUIOBBIX IPOIIeccax
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

38 "TerutoBble siByieHUs. VI3MeHeHNE
arperaTHbIX COCTOSIHU BerecTra"
KonTponbHas pabora no teme "TemnioBsie

39 siBNIeHHs. VI3MeHeHne arperaTHbix
COCTOSIHMI BeniecTna'

40 DnekTpuzanus Tei. [[Ba poaa 3apsioB
VYpok-uccnenoanue "HccnenoBanue

41 Croco0O0B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anmopeiicTBue 3apssKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpspk€HHOCTD

43 anekTpudeckoro noJis. [Ipuniummn
CYIEPIO3UINH AMEKTPUUECKUX MOJIeH

44 Hocutenu snexTpuueckux 3apsioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aKOH COXpaHEHUs FIEKTPUUYECKOTO 3apsiia

46 [IpoBOTHUKY, AUANEKTPUKU U
MOJYITPOBOAHUKHU

47 Ypok-koHpepeHus "DnexTpu3aus B
MMOBCETHEBHOU XKU3HU"

48 Pemrenue 3agau no reme "3akoH coxpaHeHUs




ANEKTPUYECKOTO 3apsa'

Dnekrpuyeckuit Tok. lctouHuku

49 1
AIEKTPUIECKOTO TOKA
Ypoxk-uccnenosanue "Uccnenopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI Ha 1
MIPOBOJIHUKY U AUDIIEKTPUKH"

o1 DneKTpUUECKUi TOK B MeTaJlIax 1

52 DNEeKTPUUECKUN TOK B )KUJIKOCTSX U Ta3ax 1

53 DnexTpuyecKas 1enb 1

o4 Cuna toka. AMnepMmerp 1

55 DneKTpuYecKoe HanpspKkeHue. BoabTmeTp 1
JlabopaTtopHnas pabora "COopxka u

56 HCTIBITAHUE AJICKTPUYECKOM IeTH 1
ITOCTOSTHHOT'O TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIPSKEHUS. 1
3akon OMa 15 yyacTka Henu
JlabopaTtopHnas pabora "VccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPsDKEHUS Ha
pe3UcTOpe U COMPOTUBIICHUS pe3nucTopa’

59 DNEeKTPUUYECKOE COMTPOTUBIICHHE. Y IeThHOE 1
COTPOTHBIICHUE

60 JlaboparopHas pabota "Onpenenenue 1
yIIeIBHOTO COMIPOTUBIICHUS MTPOBOJHHUKA"

61 Pemenue 3agau no reme "DneKTpUUECKOE 1
CONPOTHBIICHHUE. Y IENBHOE CONIPOTUBIIEHUE"

62 Pemenue 3amau no teme "3akoH Oma" 1




63

IlocnegoBaTenbpHOE U napajjiCJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

64

JlaboparopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MIOCJIEJOBATEILHOM COEIMHEHUU JIBYX
pe3uctopos"

65

Pemenue 3agau no reme
"[TocnenoBaTenbHOE U TApAIIETBHOE
COEJIMHEHUS POBOIHUKOB"

66

JlaboparopHnas pabota "IIpoBepka npasuiia
JJId CUJIBI TOKA IMTPH MapalJICJIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa Oma
JUIS Pa3IM4HOTO COEUHEHUS MPOBOJHUKOB

68

OJIC u BHyTpEHHEE CONPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa JUIs OJTHOU
e

69

Pemenue 3agau no reme "3/1C, BHyTpeHHEE
COMPOTHBIIEHUE UCTOYHHKA TOKa. 3akoH OMa
JUIA IIOJTHOM 1iernu”

70

JlaboparopHnas pabota "Onpenenenue I/1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOYHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

73

Ypok-uccnenosanue "M3ydyeHne BoIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX




31€MEHTOB"

74

Pabota snekrpryeckoro Toka. MouHoCTh
ANEKTPUUECKOTO TOKA

75

JlaboparopHuas padota "Onpenerenne
paboTHI ¥ MOIITHOCTH AJIEKTPHYECKOTO TOKA"

76

3akoH [[xoynsa-Jlenua. [lorpedburenu
3NEKTpUUECcKOro Toka. KopoTkoe 3amMbIkaHHe

77

VYpoxk-koupepennus "O0bsicHeHUE U
IIPHUHIMAIT HGfICTBPI?I JOMalIHUuX
3JIEKTpOHArpeBaTeNIbHbIX TPHUOOpPOB"

78

[ToaroToBka K KOHTPOJILHOU paboTe MO TeMe
"DnexTpudueckue 3apsaabl. 3apsyKEHHBIE Tena
" UX B3auMoeiicTBus. I1locToOSHHBIN
AIEKTPUYECKUN TOK"

79

KonTtponbHas padoTa o Teme
"DnexTpuueckue 3apsaabl. 3apsyKEeHHBIE Tena
H uXx B3auMmoaencTsus. I10CcTOSHHBIH
AJIEKTPUUECKUN TOK"

80

ITocTossHHbBIE MarHuTHl. MaraHuTHOE 110JIe
3eMJIH U €ro 3HaYeHue UL )KU3HU Ha 3eMiie

81

Ypoxk-uccnenopanue "N3yuenue
MAarHUTHOTO IOJIS IOCTOSHHBIX MArHUTOB
MPU UX OOBCTUHCHUH U Pa3/ICJICHUU.
Busyanu3zanus nosis moCTOSHHBIX MAarHUTOB'

82

OmnelT Opcrena. MarauTHoe nosie
EKTPUYECKOTO TOKA

83

OnsIT AMnepa. MarsauTHoOE€ moJje KaTYIIKU C
TOKOM. HpI/IMeHeHI/Ie QJICKTPOMArduToOB B




TCXHHUKC

Cuna Amriepa u onpejeneHue eé

84
HaIpaBJICHUS

85 Pemenue 3agau o reme "Cuiia Amrnepa u
onpezeneHue e€ HarpaByieHus"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcnonbs3oBaHue dIEKTPOIBUTATEICH B
TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccuiickas mpoBepodHas padoTa

89 JlabopaTtopHnas paborta "M3ydeHue necTBus
MarHuTHOTO MOJISl Ha MPOBOJHUK C TOKOM"

90 Ypok-konpepennus "[IpakTuueckoe
MPUMEHEHHE IIEKTPOIBUTaTENei"

o1 JlaGopaTtopHnas pabdora "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATENS"

92 JlabopaTtopHnas padora "U3zmepenue KII1/]
3JIEKTPOJIBUTATEILHON YCTAaHOBKH"

93 OnbiTel Papajes. 3aKOH JIEKTPOMarHUTHOM
unayknuu. [Ipasuno Jlenna
Ypok-uccnenosanue "VccnenoBanue

94 W3MEHEHUI 3HAYEHUS U HAIlPaBJICHUS
WHJYKIUOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 ANeKTpOMarHuTHOW uHayKuu. [IpaBuno
Jlenma"

96 DnextporeHepatop. CocoOb! MOTydeHUS

QJICKTPOOHECPTUHN




Ypok-koHpepeHIus "DIeKTpOoCTaHIIuN Ha
B0306HOBJI$IGMBIX HCTOYHHKA SHCPIrUu.

97 1
[Ipo6nemsl sxonorun. TormuBHBIE
AJIEMEHTHI U AIEKTpoMOoOuIn"

98 KonTtposneHast pabota "DieKTpoMarHuTHbIE 1
sBieHusa"

99 PaboTta ¢ Texctamu 1o Teme ""TermmoBnie 1
sBieHusa"
PaboTa ¢ TekcTaMu 1o TeMe

100 "DIeKTpUIecKHe 3apsbl. 3apsHKeHHBIC Tella 1
M UX B3auMojeuncTaue"

101 Pa6oTta ¢ Texctamu 1o Teme "IlocToSIHHBIN 1
AIEKTPUYECKUN TOK"

102 PaboTta ¢ TexcTtamu 1o TeMe "MaruHuTHEIE 1
SBJICHUS U DJICKTPOMAarHuTHasE MHAYKIUA"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hparrireckie u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypeE!
Mexannueckoe JBr>XeHne. MarepuaiibHast
1 touka. CriocoObl OnmucaHus 1
MEXaHUYECKOTO JIBHKCHUSI
9 Cucrema orcuera. OTHOCUTETBLHOCTD 1
MEXaHUYECKOTO JIBHKCHHUSI
3 BekTopHbIe BETUYNHBI, OTIEPAINH C 1
BEKTOPAMH, MPOCKIIUA BEKTOPOB
4 Paanyc-BexkTop MaTepraibHON TOUKH, 1
NepeMeleHue Ha MI0CKOCTH
5 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHUE 1
6 Pemenue 3agau no reme "PaBHOMEpHOE 1
NPAMOJIMHEHHOE JBUKEHUE"
HepaBnoMepHoe npsaMosiMHeitHOe
7 nBuxkeHne. CpefHsisi © MTHOBEHHaAsI 1
CKOPOCTH TeJla P HEPaBHOMEPHOM
JBUKEHUHT
JlaboparopHas pabota "Onpenenenue
3 CpeIHEel CKOPOCTH CKOJIBXKEHHUs Opycka 1 1
WJIH JIBIKEHUS IIapHKa 10 HAKJIOHHOM
I0cKoCcTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1

JBHKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO
JBIKEHUS"

12

[Tepemernienue mpu paBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHHUH

13

JlabopaTtopHnast padota "OnpeneneHnue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3agau no reme "llepemenienne
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKEeHUN"

15

JlabopaTtopHnas pabora "VMccnenoBanue
3aBUCHUMOCTH IIYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBM)KEHUU O€3
HayaJlbHOM ckopocTH"

16

I'padmyeckas uHTEpIpETALIUS YCKOPEHUS,
CKOPOCTH, MMPOHJIEHHOTO MYTH U
nepeMeneHus A1 IPSIMOJIMHEHHOTO
JIBUKCHUS

17

Pemenne 3agau mo reme "I'padudeckas
WHTEpIpETAIHs YCKOPEHUS, CKOPOCTH,
MPOMIEHHOTO IYTH U TIEPEMEIICHUS 115
MPSIMOJIMHENHOTO ABUXKEHUS"

18

Yckopenue cBo060AHOTO nagieHus. OMbITHI
lanunes




Pemrenne 3agau mo reme "Yckopenue

19 "
CBOOOIHOTO TIAICHUS

20 JIBuKeHHE Tena, OPOIIEHHOTO MO/ YTIIOM K
TOPU30HTY

21 Pemenne 3agau o teme "J[Bmkenue tena,
OpOIIEHHOTO IO/ YIIIOM K TOPU30HTY"
JlabopaTtopHnas pabota "HccnenoBanue

22 JBIDKEHUSI TeJla, OPOIIIEHHOTO IO/ YIJIOM K
TrOpU30HTY"
Pemenne 3agau mo teme " J[BmkeHue o

23 JENCTBUEM YCKOPEHHUS CBOOOTHOTO
najgenus"

24 JIBuKEHHE M0 OKPYKHOCTH

o5 JIuHeitHas u yriioBasi CKOpOCTb, IEPHOJT U
yacToTa

26 CKOpOCTb U YCKOPEHHE MPU IBHKEHUU 110
OKPY>KHOCTHU

97 Pemenne 3aga4 mo teme " J{BrmxeHue mo
OKpyXHOCTH"
VYpok-koHpepennus "PacrnoznaBanue u

28 MPUOIMKEHHOE OTMTMCAaHUE PA3TMYHBIX
BHJIOB MEXaHUYECKOTO TBUKCHHUS"
[ToaroToBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHn4decKoe IBKEHUE U
CrocoObl ero onucaHus"
KonTponsHas paboTa no Teme

30 "MexaHU4YecKO€e JBMKEHUE U CTIOCOOBI €T0

onucanus"




31

IIepssiit 3ak0H HproToHa. Bektop cuisl

Bropoi1 3akoH HeroTona.

32 PaBHoOelicTByrOIIAs crita

33 Tperuii 3akon Hetorona. Cynepno3unus
cuI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenne 3amgau mo teme "Cuna
ynpyroctu"
JlabopaTtopHnas pabota "HccnenoBanue

36 3aBnchocmvcpmm VIIPYTOCTH,
BO3HHKAIOIICH B IPY)KHHE, OT CTEIICHU
nedopmaruy IpyKUHbI"

37 Cuna tpenus. KoapdumnmeHT Tpenus

38 JlaGopaTtopHnas paborta "OnpeneneHue
ko3 duimenTa TpeHUS CKOIBLKEHUS"
JlabopaTtopHnas pabora "MccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUS CKOJILKEHUS OT
CUJIbI HOPMAJIbHOTO JIaBJICHUS "

40 JIBuKeHHe TeJ 10 OKPYKHOCTHU IO]1
JeMCTBHEM HECKOJIBKUX CHUJI

41 3akon bepuynu u noasEMHas cuiia Kpbljia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeNbHBIE alaparkl, cy/ia Ha

42 MOJABOTHBIX KPbUIbSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIsX. [IBrkeHue
1oe3/1a Ha MarHUTHOM moaymnike"

43 Cuna TsbKeCTH M 3aKOH BCEMHPHOTO

TATOTCHUA




JIBM>KEHME Te BOKPYT TPaBUTALMOHHOIO

44 uenHrpa. I[lepBast kocMHuuecKast CKOPOCTb

45 Hesecomocts u neperpysku

16 PaBHOBecue MaTepuasbHON TOUKHU.
AOCOJIIOTHO TBEPIOE TEJIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccnenosanue "Onpesenenue
LEHTPA TAKECTH pa3INUHBIX Ten"
Nmnynsc tena. 3menenue umiyibca.

49 Nmnynec cuiibl. Yripyroe v Heynpyroe
B3aNMOJICHICTBHE

50 3aKOHBI N3MEHEHHS U COXPAHEHUS
UMITYJIbCa

51 PeaxktuBHOE nBIDKEHIE
Pemmenue 3agay nmo reMme ""3akoH

52 COXpaHEHUs UMITYJIbca. PeakTuBHOE
nBmxenue"

53 Mexanuveckasi paboTa U MOIITHOCTh

54 PaboTa cuibl TSDKECTH, CUIIbI YIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas padota "Onpenenenue

55 palboThI CUJIBI TPEHUSI IPU PABHOMEPHOM
JBYDKEHUU TeJa M0 TOPU30HTAIILHON
MoBepXHOCTH"

56 CBs3b 5HEpruu U paboThI
JlaGopatopHas pabota "Onpeznenenue

57 paloThI CUJIBI YIPYTOCTH IIPU MOIbEME

rpy3a ¢ UCIIOJIB30BAHUCM HETIOABHUKHOTO U




HOJIBUKHOTO OJIOKOB"

58

IToreHumanpHas dHEpPIrus

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPTUU

60

3aKOH U3MEHEHMS U COXPaHEHUs
MEXaHUYECKOMN YHEPTUn

61

Pemrenune 3agau o reMe "3aKOHEBI
W3MEHEHUS U COXPaHEHUS MEXaHUYECKON
sHepruun"

62

[ToaroToBka K KOHTPOJBHOU paboTe 1Mo
TeMe "B3auMoaelicTBrue Tel. 3aKOHEI
coxXpaHeHus"

63

KonTponbHas pabora no teme
"BzaumoeiicTBuE TENI. 3aKOHEI
coxpaHeHus"

64

KoneobarensHoe nsmxenne. OCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
4acTOTa, aMIUIATY 1A

65

MaremaTHyeCcKui U NMPY>KUHHBINA
MasaTHUKHU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH TIEpUOAA

KoJieOaHui Tpy3a Ha HUTHU OT AJTUHBI HUTH"

0.5

66

JIaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH MepHOJa KoJIeOaHui
NPY)KUHHOTO MasiTHUKA OT Macchl rpys3a’

67

FapMOHI/ILIeCKI/IC KoJIeOaHMs

68

JIaGopatopHas pabota "M3mepenue
yCKOpeHUsi CBOOOAHOTO TaieHus"




69

3aryxatomue kosuebanus. BeinyxeHHbIe
Kosnebanus. Pezonanc

70

[IpeBpanienue 3HEpruy npu
K0J1e0aTeIbHOM JIBIKEHUH

71

Ypoxk-uccnenosanue "[Ipoepka
HE3aBUCUMOCTH MEpH0/1a KoJIeOaHMi
rpy3a, MMOJBEIICHHOTO K JICHTE, OT MacChl

pr321"

72

MexaHnndeckue BOJIHBL: IIPOJOJIBHBIE U
MIOIIEPEYHbIE

73

CBoiicTBa MEXaHMYECKMX BOJH. JlmnHa
BOJIHBI U CKOPOCTb €€ pacrpOCTPaHECHUS

74

VYpoxk-uccnenosanue "Habmronenne
uHTephepeHIy U AU paKIuyi BOJIH HA
MOBEPXHOCTH BOJIbI"

75

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

76

3Byk. PactipocTpanenue v 0TpakeHue
3ByKa

77

Pewenue 3agau no reme "3Byk"

78

Ypok-uccienoBanue
"DKCIIEpUMEHTAIbHOE ONPECIICHHUE
TPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KonebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUYECKHI pE30HAHC.

80

Ypok-uccnenoBanue "Habmonenue u




00BsICHEHHE aKyCTHUYECKOTO pe3oHaHca"

Wudpassyk u ynberpa3Byk. Konpepenmus

81 "Hcnonb3oBaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUIX"

82 DNIEeKTPOMarHuTHOE TOJIE U
AIIEKTPOMATrHUTHBIE BOJTHBI

83 CBoiiCTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-konpepenuus "Llkana
AIIEKTPOMArHUTHBIX BOJIH. Mcnonp3oBanne

84 AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM
cBsi3u. Pammonokanus. KocMudeckas cBsizb

85 Pemenue 3a1a4y Ha onpeeeHrne 4acTOThI
U JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

86 DneKTpOMarHuTHasl MPUPOJA CBETA.
CkopocTh cBeTa

87 BosHOBEBIE CBOlICTBA CBETA:
uHTephepeHIrs U TudpaKIus

88 JlydyeBast MOJieNib CBETa U TeOMETpUYECKas
onTuka. MlctouHuKH cBeTa

89 [IpsimonuHeitHOE pacrpocTpaHeHHEe CBETA.
3armenust Connua u JIyHsl

90 3akoH oTpaxeHus cera. [1nockoe 3epkaino

o1 [TocTpoenue n3o0paxeHui,
Cc(OPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS
cserta. [lonHoe oTpakeHue cBera.

93 JlaGopatopHnas pabora "HccnenoBanue




3aBHCUMOCTH YIJ1a IPEJIOMIICHHS OT yria
MaJICHUsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKIO»"

VYpok-uccnenopanue "AHanus u

o4 00BsICHEHNE ONTHYECKOTO MUpaxa"
Ypok-koHpepenmus "Vcnonb3oBanne

95 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIuH3a, X0/ Tydel B IUH3E

97 dopmyia TOHKOH JTUH3BI
JlabopaTtopHnas pabota "Onpenenenue

98 (hOKYCHOTO PacCTOSTHUS M ONTHICCKON
CHUJIBI COOMPAIOIIEH JTUH3HI"

99 [Tony4yenune n300paskeHHI ¢ ITOMOTIIBIO
coOMparoIei 1 pacCEMBAIOIICH JINH3
Ypoxk-koudepennus "Ilpuniun aeicTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Tesneckor, ¢poToanmapar)"

101 I'ma3 kak ontuyeckas cucreMa.
brnu3opykocTh U 1anbHO30PKOCTh
Pa3noxxenue 6enoro cBera B CIIEKT.

102 Omnbitel HetoToHa. Crnioxenue
CHEKTpaJbHBIX I[BETOB. Jucnepcus cera
Ypok-npaktukym "Habmonenue u

103 00BSCHEHUE OMBITOB TIO PA3JI0KEHHUIO
6enoro ceeta B criekTp. [lomydenue 6enoro
LIBETA MPHU CIOKEHUHU LIBETOB"

104 OmnbiThl Peszepdopra u miianerapHast




MOJCJIb aTOMa

ITocrynater bopa. Moznens aroma bopa.

105 HcnyckaHue U MOrjoeHne CBETa aTOMOM.

106 KBantsl. JInuneliuateie crieKTpsl
VYpox-npaktukym "Habmonenne

107 CIUIOLIHBIX U JUHEHYATBIX CHEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PannoaktuBHOCTh. Anb(a-, Oeta- u
ramMma-Hu3J1y4eHust

109 Crpoenue atomHoro sapa. Hykinonnas
MOJIeJIb aTOMHOTO si/ipa

110 PannoaktuBHele npeBpanienus. M30Tomnsl

111 [Tepuon nonypacnana
Ypoxk-koudepennus "Jleiictue

112 paZMOAKTUBHBIX U3JIy4YCHUH Ha )KUBBIE
OpraHu3Msl. 3alIUTa OT PAJHOAKTUBHOTIO
nu3ydyeHus"

113 SnepHble peakuuu. 3aKOHbI COXPAHEHUS
3apsiI0BOrO U MacCOBOI'O YHCEI

114 DHeprus CBsI3U aTOMHBIX sifiep. CBs3b
Macchl M SHEPruu

115 Pemenue 3agau no teme "SnepHbie
peakuuu. JHeprust cBsizu"

116 Peakuuu cuHTe3a M AeneHUA suep.
Wcrounnku sHeprun CosHIA U 3BE3 ]
Ypok-koHpepenmus "AneprHas

117 SHEpreTuka. JKOJOTHYECKUE MPoOIeMbl

SJIEPHON PHEPrETUKH "




[ToaroroBka Kk KOHTPOJIBHOM padoTe MO

118 teMe "Kosnebanus u BoaHbl. CBETOBBIE U
KBAaHTOBBIE SIBJIEHUS"
KouTtponsHas padora o teme "Konebanus

119 ¥ BOJHBI. CBETOBBIE U KBAHTOBLIE
SIBJICHUAA"

120 Pemrenne pacyeTHbIX 110 TEME
"MexaHn4eckoe aBrKeHne"

121 Pemrenne pacyeTHBIX U KaYE€CTBEHHBIX
3a7a4 1o teMme "B3aumMoneiictBue Ten"
Pemenne pacyeTHBIX U Ka4€CTBEHHBIX

122 3a/1a4 1o TemMe "3aKOHbI COXpaHEHUS
SHEPIruM U UMIysbca'

123 JlaGopaTopHbie pabOTHI IO TEME
"MexaHn4eckoe IBUKeHue"

124 JlaGopaTopHbie pabOTHI IO TEME
"BzaumonaeiictBue Ten"

125 JlaGopaTtopubie paboTsl 1o Teme "IIpocThie
MeXaHU3MBI"

126 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3aga4 no teme "TenoBsie npouecch”

127 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3a7a4 1o teme "BiaaxxHocts"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

128 3agad 1mo teme "KIIJ] TemioBeIx
nBurareiuei”

129 Pemrenne pacyeTHbIX U KaUE€CTBEHHBIX

3a7a4 1Mo TeMe ""3aKOHBI HOCTOSIHHOTO




ToKa"

Pemenne PACUYCTHBIX U KaUCCTBCHHBIX

130 1
3anay no teme "KII/] anexTpoycraHoBOK"

131 JlabopatopHbie pabOTHI IO TeMe "3aKOHBI 1
IIOCTOSIHHOTO TOKa"

132 JlabopaTopHbie pabOTHI 10 TEME 1
"CBeTOBEIC ABJICHHS"

133 Pabora ¢ Texcramu 1o Teme "3aKOHBI 1
COXPAaHEHHUS B MEeXaHHKe"

134 Pa60th‘c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C"TCKCTaMI/I o Teme "CBeToBEIC 1
SIBIICHHS

136 PaGora ¢ Texcramu 1o Teme "KBaHTOBas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

8 KUIIACC

Kona
NpoBePsieMoOro
pe3yJabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIB30BaTh NOHATHA

1.2

pasiiniaTth SABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC q)HBI/I‘IeCKOC SIBJICHUC

1.3

pacrmo3HaBaTh  MpPOSIBIIEHWE M3YYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHpE, B TOM 4Hciie (GU3NYECKUE SIBICHUS B NPHUPOJE, MPH
9TOM TIepEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3UUYECKUX SIBICHUN

1.4

OTHCHIBAaTh M3yYEHHbIE CBOMCTBA TeNl M (PU3WYECKHUE SBIICHUS, MCIOJb3Ys
¢u3znueckue  BENUYUHBL, TPU  ONUCAHUU MPABWIBHO  TPaKTOBATh
(¢bu3MuecKuil CMBICIT HCMOJIb3YyEMbIX BEJIUYUH, O003HAUECHHUS M E€IAUHULIBI
¢u3nuecKkux BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(¢u3MyuecKyl0 BEIWYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH

1.5

XapaKTepUu30BaTh CBOMCTBa TECII, (1)I/ISI/I‘ICCKI/IC ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA HU3YyUYCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M 3alliMChIBAaTh €0 MAaTEMATHYCCKOEC BBIPAXKCHUEC

1.6

OOBACHATH (bHSPI‘-ICCKPIC npouecCol U CBOICTBa TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABIIATH
IMPUYIUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTDH o0bsgcHeHne U3 1 — 2 JTOru4ecKux
mrarob € IIOMOIIBIO 1 -2 N3YYCHHBIX CBOMCTBa (I)I/ISI/I‘IeCKI/IX HBH@HHﬁ,
(I)I/ISI/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

peuiaTb paC‘{éTHLIC 3agadyud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3Yyd 3aKOHBI H
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I"IeCKI/Ie BCJIIMYMHBI. Ha OCHOBC aHalln3a
YCIOBUA 3aJadud 3allMCbIBATb KPATKOC YCJIOBHEC, BBIABJIATL HCAOCTATOK
JAaHHBIX UIA  pCIICHUA  3alavu, BBI6I/IpaTB 3aKOHbI H (I)OpMy.]'ILI,
HCO6XOI[I/IMLIC o e€ peumeHud, IMIPOBOAUTH paC‘léTLI U CpaBHHUBATH
MOJIYYCHHOC 3HAYCHHUC (1)I/IBI/I‘-ICCKOI\/'I BCIIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacnno3HaBaThb HpOGJ’ICMBI, KOTOpPBIC MOXHO pCHIMTL IpU MMOMOIIN
(I)I/I3I/I‘-ICCKI/IX MCTONOB, MUCIIOJB3Yyd OINUCAHUC HUCCIICAOBAHUSA, BBIACIIATH
OpoOBEPACMOC  MPCAIOJIOKCHHUE, OLCHHWBATH HNPABUIIBHOCTL  IMOPAOAKa
IpOBCACHUA UCCIICAOBAHNS, 1CJIaTh BbIBO/bI




1.9

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUCCKUX SIBICHUN WA QU3NICCKUX
CBOMCTB Tel: (HOPMYIMPOBATH IMPOBEPSIEMbIC TMPEAIOIOKEHHS, COOUPAThH
YCTAHOBKY W3 MPEIOKEHHOTO O00O0PYIO0BaHUS, OMUCHIBATH XOJ OIbITA U
(hopMyITUpOBaTh BHIBOIBI

1.10

BBIIIOJHATL IMMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60p0B
U OHaT4uKOB (1)I/I3I/I‘IGCKI/IX BCJIMYMH, CpaBHUBATL PE3YyJIbTAaTbl H3MepeHI/Iﬁ C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTIPEUIHOCTH

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKON BEITMUUHBI OT
APYroM €  HUCIHOJIb30BAaHWEM  INPSIMBIX  HM3MEpPEHUN:  IUIaHUPOBATH
HCCIIEIOBaHUE, COOMpATh YCTAaHOBKY M BBINOJHITH H3MEPEHHUS, CIENys
MPEeIIOKEHHOMY  IUIaHy,  (UKCUPOBAaTh  pe3yiabTaThl  IOJYyYEHHOU
3aBUCHUMOCTH B BUJIE TaONIUL U I'padUKOB, AeJIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0BaHUS

1.12

MIPOBOJUTH KOCBEHHbIE H3MEpEHHs (U3MUECKUX BEJIMYHMH: IJIAHUPOBATh
U3MepeHus, CcoOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CJenys
MIPEII0KEHHOM UHCTPYKILUH, U BBIYUCIIATH 3HAUEHUE BEJIUYUHBI

1.13

coOiroAaTh npaBuia TEXHUKU OE30MAaCHOCTH MpHU padoTe ¢ 1ad0paTOpHBIM
000pyI0BaHHEM

1.14

XapaKTepU30BaTh MPHUHIUMBI  JIEHCTBHS W3YyYCHHBIX TPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOH HAa MX OMHCAHUS, UCIIOJIB3YsI 3HAHUS O
CBOWMCTBaX  (DU3MYECKUX  SABIEHUA MW  HEoOXoauMmble  (DU3UYECKHE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIiCTBA M H3MEpUTEIbHbIC
npuOOpbl MO CXeMaM M CXeMaTHUYHBIM PHUCYHKAM, COCTaBISITh CXEMBI
JNEKTPUYECKUX  Lemeid ¢  MOC/IeNoBaTelbHBIM M MapaiedbHbIM
COEIMHEHUEM DJIEMEHTOB, pa3juyasi YCIOBHbIE O0O03HAYEHUS SJIEMEHTOB
ANEKTPUYECKHUX eneit

1.16

NPUBOJUTh  NPUMEPHl  (HAXoAuTh  HWHOpMAIMIO O  MpUMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsI (DU3NYECKUX 3HAHUH B TOBCEIHEBHOM
JKU3HU I oOecrieueHruss 0€30MacHOCTH IPpH OOpallleHuH ¢ MpUuOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3JI0POBbS M COOIIOICHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH cpeie

1.17

OCYIICCTBJIATL IIOHUCK I/IH(I)OpMaLII/II/I (l)I/ISI/I‘IeCKOl"O COACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMCIONIUXCS 3HAHHH U HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX UCTOYHUKOB BBIACIIATH I/IH(I)OpMaI_H/IIO, KOTOpas ABJIACTCA
HpOTI/IBOpeLII/IBOI‘/’I WJTH MOYET OBbITh HGHOCTOBCpHOﬁ

1.18

UCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJlaHUil Hay4dHO-TIOMYJISIPHYIO
JIUTEPATYpy (PU3UYECKOTO COJIEpKaHUS, CIIPABOYHBIE MaTE€pPHaJIbl, PECYpPCHI
cetu VHrepHer; Binaaerb Npu€MaMM  KOHCIEKTUPOBAHMSA  TEKCTa,
npeobpa3oBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO

1.19

co3faBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mas WHPOpPMAIIMIO M3 HECKOIbKUX HCTOYHUKOB (DU3UYECKOTO




COJICpKaHUsA, B TOM YHCJIE MMyOJINYHO MPEACTABIATH Pe3yabTaThl IPOCKTHOM
WJIY UCCIIEIOBATEIbCKON NEATEIBHOCTH, IIPA 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3yYCHHBIH TOHATUHHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEN

1.20

IpU BBHIMOJHEHUH YYEOHBIX NPOEKTOB W HCCICNOBAaHMNA (U3NIECKUX
MIPOLIECCOB pacHpeleNaiTh OOA3aHHOCTH B TIpYyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 3aJa4aMM, CJIECIUTh 3a BBIIIOJIHEHHEM IUIaHA JEHCTBUU U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHUWBAaTh COOCTBEHHBIH BKJIAJ B
JEeSATENBHOCTD TPYIIIBI, BBICTPAaNBaTh KOMMYHUKATUBHOE B3aMMOJIECHCTBHE,
MIPOSIBJISASt TOTOBHOCTh pa3peliaTb KOHPIUKTbI

9 KUIIACC

Kox
NpoBePsieMoOro
pe3yJabTara

1.1

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pa3nuyath SBJICHMS MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh  MPOSIBIIEHWE  M3YyYEHHBIX  (U3MUECKUX  SBICHUH B
OKpY)KaIOIlleM MHUpE, B TOM 4Hciie (U3NYECKUE SIBICHUS B NMPHUPOJE, MPU
3TOM TEPeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBLICIATH
CyLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3UUECKUX SIBICHUN

1.4

OIIMCbIBAaTh HW3Yy4YCHHBIC CBOMCTBA TEI U (1)I/I3I/ILI€CKI/IC SABJICHUS, HCIIOJIB3Y:
(1)1/131/1qu1<1/16 BCIIMYHHEI, IIpu OIMMCaHuH IMpaBUJIbHO TpaKTOBATb
(1)1/131/1qu1<1/1171 CMBICJI HCIIOJB3YEMbBIX BCIIMYHUH, 0003HaYeHUsT U CAWMHHNIIBI
(I)I/ISI/I‘ICCKI/IX BCINYMH, HaXOJIUTb Q)OpMYHBI, CBA3BIBAIOIIUC TAaHHYIO
(I)I/ISI/I‘IGCKYIO BCJIMYHMHY C JOPpYruMHu BCIUYUHAMU, CTPOHUTH FpaCbI/IKI/I
HU3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/ISI/IIIGCKI/IG ABJICHHA MW IIPOLCCCHI,
HCIIOJIb3Y: HU3YUCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUCbIBATh €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBSACHATH (I)I/BI/I‘-ICCKI/IC nmponeccoel U CBOICTBaA TCJI, B TOM YHCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapPAKTCPaA: BbIABJIATDH
NPUYIHUHHO-CJICACTBCHHLIC CBA3H, CTPOUTDH 00BsICHEHHUE U3 2 — 3 JIOTHYECKHUX
mraroB ¢ IOMOIIbIO 2 -3 N3YYCHHBIX CBOMCTBa (I)I/IBI/I‘-ICCKI/IX ﬂBJ'ICHHfI,
(1)I/I3I/I‘-IGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTU

1.7

pemiaTh pacuéTHble 3anaud (omuparolecs Ha cucteMy u3 2 — 3
yYpaBHEHMI), UCIIONB3Yd 3aKOHBI U (HOPMYIbI, CBSI3bIBAIOIIUE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alMChbIBaTh KpaTKoe




yCJIOBHE, BBISBIATH HEIOCTAIOUINE WIM M30BITOYHBIC JaHHBIC, BBIOMPAThH
3aKOHBI ¥ (hOpMysbl, HEOOXOAMMBIE ISl PEIICHUs, TPOBOJUTH PACUYEThI U
OLICHUBATh  PEAIMCTUYHOCTb  IOJYYCHHOTO  3HAUeHHUs  (U3NUECKOM
BEJINYUHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO pEHIUTh MPU [OMOIIH
(U3HYECKUX METOJIOB, HCIIOJIB3Ysl OIMCAHHWE WCCIICIOBAHUS, BBIICISITH
MPOBEPSIEMOE  TPEAINOJIOKEHHE, OICHUBAaTh IPABWIBHOCTh  MOPAJIKA
MPOBEACHHUS  WCCICNOBAaHMs,  JieJaTh  BBIBOJBI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOIEHUN U OTIBITOB

1.9

MPOBOJIUTH OMBITHI IO HAOTIOIEHUIO (PU3NUECKUX SIBICHUHA WIN (PU3NIECKUX
CBOMCTB TeEJI: CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY H3 HM30BITOYHOIO
Habopa 00OpyIOBaHUs, OIMUCHIBATH XOJ OIbITA W €ro pe3yibTaThl,
(hopmMyIUpOBaTh BHIBOJIBI

1.10

MPOBOJUTH MPHU HEOOXOJUMOCTH CEpHUI0 NPSIMBIX H3MEPEHMH, Onpeaesnss
cpelHee 3HAYeHHE U3MepseMoil BenuuuHbl ((POKYCHOE pacCTOsSTHUE
coOuparomied JMH3bI), OOOCHOBBIBaTH BBIOOpP cHocoba H3MepeHus
(M3mepuTensHOTO IPUOOPA)

1.11

MPOBOJIUTHh  HCCIEOBAHUE 3aBHCHUMOCTEH  (PU3WYECKUX BEIUYHH C
WCIIOJIb30BAHUEM NPSIMBIX H3MEpPEHUil: IIaHUPOBaTh HCCIIEJOBAHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  yCTAaHOBKY, (PUKCHpOBaTh  pPE3yNbTaThl
MOJIyYeHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJAE TaOIHIH
rpaduKoB, eaTh BHIBOBI [0 pe3yJbTaTaM HCCIeA0BAHUS

1.12

MIPOBOJUTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYHMH: IJIAHHUPOBATh
U3MEpEeHUs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJIHSATH
U3MEpEeHUs, Cleaysd MNPeAJIOKEeHHOW HHCTPYKLUUHU, BBIYHMCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBAThH MOJy4YECHHBIE PE3YAbTAThl C YUETOM 3a/1aHHOM
MOTPEIIHOCTH U3MEpPEHUI

1.13

coOIr0aTh MpaBuiia TEXHUKU 0E30MMaCHOCTH MPH padoTe ¢ J1ab0paTOPHBIM
00opyI0BaHUEM

1.14

pa3in4aTb OCHOBHBIC TIIPU3HAKHW H3YUYCHHBIX (I)I/ISI/I‘ISCKI/IX MOJICJICH:
MaTCpraJibHasd TOYKa, a0COIIOTHO TBépI[OC TCJ10, TOYCYHBIM HMCTOYHHK
CBCTA4, JIy4, TOHKaA JIMH34, IIJIaHCTaApHAasA MOACIIb aTOMa, HYKJIOHHAasd MOJICJIb
ATOMHOTI'O Ag1pa

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JIeNCTBUSA N3YUYCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIUCAHUSA, UCIIOJIB3Y 3HAHHUA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HeO6XO)II/IMLIe (I)I/IBI/ILIGCKI/IC
3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAThb CXEMbI M CXEMATUYHBIC PUCYHKH HU3YUYCHHBIX TCXHUUCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB 1 TCXHOJIOTMYCCKHUX ITPOLECCOB IPpU
peuIcHNN yqe6HO-HpaKTquCKHX 3aaaq, OIITUYCCKHUEC CXCMbI JJIA
IOCTPOCHUMA I/1306pa)ICCHI/II>'I B IIJIOCKOM 3€pKaJic U co614pa}0mel71 JIMH3C

1.17

NpPUBOAUTH  NpUMeEphl  (HaXOAUTh  MHPOPMAIMIO O  IpUMepax)




IMPAKTUYCCKOI0 HCIIOJIb30BaAHUSA (1)I/I3I/I‘I€CKI/IX 3HAaHUM B HOBCCHHCBHOﬁ
KHU3HU Ui oOecredeHrs 0e30MacHOCTH IpU OOpallleHud ¢ IpudbopaMu H
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHUS 3/I0POBbSI U COOIIOJICHUSI HOPM
9KOJIOTHYECKOTO TIOBECHUS B OKPYXKaIOIIEH cpese

1.18

OCYIIECTBIISITh TMOWCK HHGpOpMANU (PHU3UUECKOTO COJCPKAHUA B CETH
WHuTepuer, camocTosTENIbHO (OPMYIUPYS MOUCKOBBIM 3alpoC, HAXOIUTh
IyTH OIpEeSCHHs JTOCTOBEPHOCTH TOIy4YeHHOH MH(POPMALUN HAa OCHOBE
VMMEIOIINXCS 3HAHUH U JOIOJIHUTEIBHBIX HCTOYHUKOB

1.19

WCII0JIb30BaTh MPU BBINOJHEHWH YYEOHBIX 3a/laHUi HAy4YHO-TIONMYJISIPHYIO
auTepaTypy (pU3MUecKoro cojepiKaHus, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
CEeTHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTa,
npeobpazoBaHusi HHGOOPMAIMHN U3 OJHOW 3HAKOBOUW CHCTEMBI B IPYT'yIO

1.20

co37aBaThb COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
nHpopMalluid M3 HECKOJbKHX HCTOYHUKOB (UINYECKOTO COJIEp’KaHus,
MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHON WIIM HMCCIIEI0BATENIbCKON
JIEATEeIIbHOCTH, MIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh H3YYECHHBIN MOHATHITHBII
anmaparT HM3y4yaemoro pasiena (QU3MKU U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaIuen ¢ ya€TomMm ocoOeHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

MPU  BBIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIEAOBAHUM (PHU3NUECKUX
MPOLIECCOB pacHpenesiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUH C
MOCTABJICHHBIMH 3a/ladaMM, CJIEIUTh 32 BBHINOJHEHUWEM IUIaHA ACUCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUWBAaTh COOCTBEHHBIH BKJIA] B
NeSITeNIbHOCTh T'PYIIbI, BHICTpaUBaTh KOMMYHUKATHUBHOE B3aWMOJIEHCTBHE,
IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTHI CO/IeP:KAHUS
pa3iesa  JJieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KHHETHYECKOW TEOpHUU
6.1 cTpoeHusi BemecTBa. Macca u pasmepbl MousieKynl. OIBITHI,
' IO ITBEPIK IAIOIIHE OCHOBHBIE MOJIOKEHUS
MOJIEKYTSIPHOKHHETUIECKOH TEOPHH
6.2 Mogenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSTHHI
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
6.3 OObsicHEHHE CBOMCTB Ta3oB, >XHAKOCTEH W TBEPIBIX TN Ha
' OCHOBE TTOJIOKEHUH MOJIEKY TSI PHOKHHETUIECKOH TeOpUHr
6.4 CMaunBaHWe W KallWJUISIPHBIC SBJICHUS
6.5 TenoBoe pacHIMpeHne U CKaTue
6.6 Temnepatypa. CBsizb TemIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' TIBUKEHUSI YaCTHIT
6.7 Bayrpennsis  sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH
' SHEPruu: TeIuonepeaaya U COBEpIIeHUEe paboThI
6.8 Bunelt  Teruionepenauu: — TEIJIONPOBOJIHOCTb,  KOHBEKIIHS,
6 U3J1y4YeHHE
6.9 KonuuecTBo TermnoTel. Y aenpHas TEMIOEMKOCTD BElIeCTBa
6.10 TeriooOMeH U TeIJIOBOE paBHOBEcHE. YPaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHnne u OTBepleBaHUWE KPUCTALIMYECKUX BEIIECTB.
' VYaenpHas TEMIOTA IJIABICHUS
[TapooOpazoBanue u koHaeHcanus. Vcmapenuwe. Kumenue.
6.12 VY nenvHas TEIUIoTa napooOpa3zoBaHMUsL. 3aBUCUMOCTh
TEeMIEPATyphbl KUIIEHUS OT aTMOC(EpPHOTO JaBICHUs
6.13 BnaxxHocts Bo31yxa
6.14 OHeprus TOIUIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
[Mpunnuner padotel TemnoBbix neurateneit KIIJ[ TemmoBoro
6.15 nBurarens. TeruioBble ABUTaTeNd M 3alllUTa OKpYKaromen
cpeabl
6.16 3aKOH COXpaHEHUS W TMPEBpAlIEHUS HSHEPrUM B TEIUIOBBIX
' npoieccax
6.17 [IpakTuyeckue paboOTHI:




OnbITEl IO OOHAPYKEHUIO ACUCTBUS CHI MOJICKYJISIPHOTO

IIPUTAKCHUL.

OnpITHl 110 BBIPAIIMBAHUIO KPUCTAJJIOB NOBAapEHHOM COJIU

WK caxapa.

OneITH 10 HAOJOJICHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B,

JKUJIKOCTEN U TBEPJIBIX TEIL.

Ornpenenenue naBieHUs BO3Ayxa B OAJIOHE MITIPHUIIA.
OHI)ITI)I, ACMOHCTPHUPYIOLIUC 3aBUCUMOCTDH JaBJICHUS

BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WU OXJIAKICHHUS.

IIpoBepka THUNOTE3bl JMHEHHOW 3aBUCHUMOCTH JJIUHBI

CTOJIOMKA JKUJIKOCTM B TEPMOMETPUYECKON TpyOKe OT
TEMIEPATYPHI.

Habntonenne u3MeHeHWs BHYTPEHHEH OSHEpPruM Tella B

pe3yibTaTe TeIuionepeaauu U padoThl BHEITHUX CHJL.

HccnenoBanue sBiICHHS TETUIOOOMEHA TPU CMENIUBaHUHN

XOJIOJTHOW U TOPSTYE BOJIBI.

OnpeneneHI/Ie KOJIMYECTBA TCIUIOTHI, IMOJYYCHHOI'O BO)IOﬁ

npu TEII000MEHE C Harp€TbiM METANIMYCCKUM HUJITUHAPOM.

Ornpenenenne yneabHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue mporiiecca uCrapeHusl.
Onpenenenre OTHOCUTENBHOM BJIa)KHOCTH BO3TyXa.
Ornpenenenue yaeIbHOM TEIIOTHI TIJIABICHUS JIb/IA.

duzndeckue sSIBICHUS B mprupoac: MOBEPXHOCTHOC HATAXKCHUC U
KalmuJJIIPHBIC SABJICHUA B IIPUPOAC, KPHUCTAJIBI B IIPHUPOIC,

0.18 uznyyenue CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHUE pOCHI, TYMaHa, WHEs, CHETa.
Texuuueckue yCTpoiicTBa: KaIuJUIApHL, MIPUMEPHI
UCIOJIb30BAaHUSl KPUCTAIJIOB, KUJKOCTHBIN TEPMOMETp, JATUHK
6.19 TEMIEpaTypbl, = TEPMOC, CHCTeMa  OTOIUICHHS  JOMOB,

TUTPOMETPBI, TCUXPOMETp, TMapoBas TypOHHA, JBUTATEIb
BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuzanys Tei. J{Ba poaa 3JIeKTpUUYECKHUX 3apsI0B
B3aumopeiictBue  3apspkeHHBIX  Ten.  3akoH — Kymona

7.2 (3aBUCHMOCTb CHJIBl B3aMMOJEHCTBHS 3apsDKEHHBIX Tl OT
BEJIMYMHBI 3aPsAJI0B U PACCTOSTHUS MEX/Ty TeJIaMH )
Onexrpuueckoe mnoiie. Hanpsmk€HHOCTh 3IEKTPUYECKOTO TOJIS.

7.3 [IpuHuMn  Ccynepmno3uIMM  3NEKTPUYECKHX  mosied  (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn ANEKTPUUYECKUX 3aps/ioB. DneMeHTapHbII

7.4 anekTpuueckuii  3apsa. Crpoenue artoma. IIpoBogHuMKH U
JIMAJIEKTPUKU

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia




7.6

DnexTpuyecKuit TOK. Ycnosus CYyILIECTBOBAHUSA
NIEKTPUUECKOr0 TOKA. FICTOUHHUKHU IIOCTOSHHOIO TOKA

7.7

JleficTBUSI  3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUUYECKOE,
MarHuTHOE). DIIEKTPUUECKHUI TOK B JKHIKOCTSIX U Ta3ax

7.8

Onexrpuueckas nenb. Cuia Toka. JNEeKTPUUYECKOE HaPsHKEHNE

7.9

ComnpoTuBieHre MPOBOJHUKA. YJEIbHOE CONPOTUBJICHHE
BElIECTBa

7.10

3akoH OMa 11 yyacTKa LenH

7.11

HOCHGJIOB&TCHBHOG " MapaJiiiCJIbHOC COCAUMHCHHNEC ITIPOBOAHHUKOB

7.12

PaGoTa 1 MONITHOCTH DJIEKTPUUYECKOTO TOKa. 3akoH JIkoyms —
Jlenna

7.13

DneKTpUUecKue LEeNu U MOTPEOUTENN EKTPUUECKOW 3HEpPTUn
B ObITy. KOopoTkoe 3aMbikaHue

7.14

TlocTossHHBIE MAarduThbl. BszaumoneiictBue HOCTOSHHBIX
MAarduToB

7.15

MarautHoe nojsie. MarauTHoe 1moJjie 3eMJId U €ro 3HaYeHue sl
’KA3HH Ha 3eMiie

7.16

OnbiT Opcrena. MarHMTHOE TOJIE DJIEKTPUYECKOTO  TOKA.
[TpyuMeHeHne IeKTPOMAarHuTOB B TEXHUKE

7.17

JlelicTBM€ MArHUTHOTO TIOJSI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb  MOCTOSIHHOTO  TOKa.  Mcmonb3oBaHue
JJIEKTPOJIBUTATEIEl B TEXHUYECKHX YCTPOWCTBAX M HA
TpPaHCIIOPTE

7.18

OnbiTel ®Dapajied. SIBileHHE HIEKTPOMATHUTHOW WHIYKIMH.
[IpaBuiio Jlenna

7.19

Onekrporeneparop. CrmocoObl TOMYyYEHUS  AICKTPUYECKOM
SHEPruu. DIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPruu

7.20

[IpakTuueckue pabOTHI:

OnbITH 0 HAOMIOJCHHUIO AIIEKTPU3ALMU Tell MHAYKIUEH U TpU
COTPUKOCHOBEHHH.

HccnenoBanue AelcTBUS 2IEKTPUYECKOTO TIOJIS HA TIPOBOJIHUKH
U TUDJIEKTPUKH.

C6opka 1 mpoBepka padOoThl IMEKTPUUECKOM LIEMU MOCTOSHHOTO
TOKA.

W3mepenue u perylImpoBaHHe CUIIBI TOKA.

W3mepenue u perynupoBaHue HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTM  CHJIBI TOKA, HAYLIEro dYepes
pPE3UCTOpP, OT CONPOTHUBIEHUS PE3UCTOPA U HANPSHKEHUS Ha
pe3ucrope.

OnpIThl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTH 3JIEKTPHUYECKOIO
COTIPOTHUBJICHUSI TPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAAN




IIOIIEPEYHOI0 CEYEHUs U MaTepuaa.
IIpoBepka IpaBuia CJIOKEHUS HaIpsHKEHUN npu
IIOCJIEIOBATEIILHOM COCIUHEHUN ABYX pe3ucTopoB. lIpoBepka
paBuja JUIsl CUJIBl TOKa IIPU IAPAJLICIbHOM COEAVMHEHUHU
pesuctopoB. OmpeneneHue padOTBI DIEKTPUIECKOTO TOKa,
uaymero  uepe3  pesuctop.  OmpeneneHue  MOLIHOCTHU
JJIEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HAa  pE3UCTOpe.
HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, HIYIIErO 4Yepes
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ
HarpeBaTens. MccnepoBaHue MAarHUTHOTO — B3aMMOJICHCTBHS
IIOCTOSIHHBIX ~ MAarHuToB.  M3ydeHWMe  MarHMTHOrO  IOJIA
MOCTOSIHHBIX MAarHUTOB NpPH UX OOBEAWHEHUU U Pa3/IEICHUM.
HccnenoBanue NeHCTBHS SJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
cTpenky. OIBITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI
B3aUMOJICMCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJIeHWs TOKa B  Karymke. I3ydenume  neicTBus
MAarHATHOTO IOJIS1 HAa IPOBOJHUK ¢ TOKOoM. KoHCTpynpoBanue u
n3ydeHue paboTel anekrponsurarens. Msamepenme  KIIJ
3JIEKTPOJIBUTATENBHON YCTAaHOBKH. OMNBITHI 10 HCCIIETOBAHUIO
ABJICHUS  DJJICKTPOMAarHUTHOM  MHAYKIMM:  UCCIIEJOBAHME
MU3MEHEHNI 3HAaYCHMSI M HAIIPABJICHUS MHAYKLIMOHHOTO TOKa

@dusnyeckue SBICHUS B NPUPOJE: 3JICKTPUUYECKUE SIBJICHUS B
aTMocdepe, SJIEKTPUUECTBO >KHUBBIX OPraHM3MOB, MarHUTHOE

721 nojie 3eMiH, JIpeld TONCOB, POJIb MArHUTHOTO TOJS JUIs
KU3HU Ha 3emie, TOJISIPHOE CHSIHUE
TexHuueckre  yCTPOMCTBA:  DIIEKTPOCKOI,  aMIIEPMETD,
BOJILTMETP, PEOCTaT, CYETYMK DIIEKTPUYECKOW DHEPrHH,
7 99 AJIEKTPOOCBETUTEIILHBIC puOOPHI, HarpeBaTeIbHbIC
' AIEKTPOTPUOOPHI (ipuMepsl), ANEKTPHUICCKHUE
NPe0XPaHUTEIIH, AJIEKTPOMArHuT, AIIEKTPOABUTATEIh

IMOCTOAHHOT'O TOKA, IrCHCPATOP NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kop smemenTa [IpoBepsieMble 371€MEHTHI COACPKAHUS
paznena
MEXAHWYECKUE SIBJIEHU S
8.1 Mexannyeckoe JBIKeHUE. MarepuanpHas Touka. Cucrema
8 oTcuéTa
8.2 OTHOCHUTEIHHOCTh MEXaHHYECKOTO JIBUKCHHS
8.3 PaBHOMEpHOE IPSIMOTTMHEHOE IBIKEHUE




HepaBnomepnoe mnpsmonuHeiiHoe naBuxkeHue. Cpeanss u

8.4 MT'HOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHKCHUHU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSAMOIMHENHOE IBUKCHUE
8.6 CBoboanoe naaenue. OnwiTel ["ammnes
PaBHOMEpHOE [BHKEHHE 10 OKpykHOCTH. llepmon wu
8.7 gactrota oOpamenus. JluHeiHass W yryioBas  CKOPOCTH.
LleHTpOCTpEeMHUTETHHOE YCKOPCHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpernii 3akon HetoToHa
8.11 [TpuHIUIT Cynepno3uIuU CUIT
8.12 Cuna ynpyrocru. 3akoH ['yka
8.13 Cuna TpeHHS: CHWJIAa TPEHUS CKOJBKCHHS, CHJIa TPEHUS
' TTOKOS, IPYTHE BHUJIBI TPEHUS
8.14 Cua TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOPEHHUE
' CBOOOIHOTO TIAJICHUS
8.15 JBuxenne mianer Bokpyr Comnma. IlepBas kKocMuyeckas
' cKopocTh. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecre MaTepuanbHOM TOUKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 PaBHOBecue TBEpAOro Tena € 3aKPEIUIEHHOM OCBIO
' BpanieHusi. MomeHT cuiibl. LleHTp Tskectn
8.18 Nmmynbe Tena. 3menenue ummyinbca. UMITynbC CHITBI
8.19 3aK0H COXpaHEHUsS UMITYJIbCa
8.20 PeakTtuBHOE nBMKEHME
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 PaGora cun Tsxkectu, ynpyroct, TpeHus. CBsi3b SHEpPruu u
' paboTHI
8.23 [ToTeHnmanpHasi 3HEpPrus Tena, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emin
8.24 [ToTeHnmanpHas 3HEPTUs CKATON MPYKUHBI
8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU
[IpakTuueckue pabOTHI:
Omnpenenenue cpeAHel CKOPOCTH CKOJBXKEHHS Opycka WM
JIBUKEHHS IIapyuKa TO0 HAKIOHHOW TuiockocTu. OrmpenereHue
8.97 YCKOpEHUsI Tela TpU PABHOYCKOPEHHOM JBW)XCHHU II0

HaAKJIOHHOM MIOCKOCTH.

HccnenoBanne  3aBUCHMMOCTM IIYTM OT  BpPEMEHHM  IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoressl: €ClM IPU PABHOYCKOPEHHOM JBHKECHUU




0e3 HayaJIbHOW CKOPOCTH IIyTH OTHOCSTCSA KaK psJl HEUETHBIX
gHuced, TO  COOTBETCTBYIOIIME  TPOMEXYTKH  BpPEMEHH
OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI
HOpMaJbHOrO JaBieHus. OmnpeneneHue KodpPUIUEHTa TPEHUS
CKOJIb)KEHHS. Omnpenenenue KECTKOCTH HPY>KUHBI.
Onpenenenne pabOThl CWJIBI TPEHUST NPU PAaBHOMEPHOM
JIBIDKEHUM  Tela 1O  TOPH3OHTAIBHOW  TOBEPXHOCTH.
Omnpenenenre pabOThl CHIIBI YIPYTOCTH IPH MOABEME Tpy3a C
UCTIOJIb30BaHUEM HEMOIBI)KHOTO U TIOJIBFPKHOTO OJIOKOB

dusnyeckre SIBICHUS B npupoac: TMNpUIWBbI W  OTJIMBBEI,

8.28 nBikeHne TiaHeT COTHEYHON CHUCTEMBI, pEaKTUBHOE JIBIYKEHUE
JKUBBIX OPTaHU3MOB
8.99 TexHUYeCcKHe YCTPONCTBA: CHHIOMETD, JATYHKH ITOJOKCHHS,

PaCCTOAHUA U YCKOPCHUSA, PAKETHI

MEXAHUYECKHUE KOJIEBAHNA 11 BOJIHBI

9.1

Konebarenproe  aBwkeHne. OCHOBHBIE — XapaKTEPUCTHKHU
KoJIeOaHUH: TIepHO/I, YaCTOTa, aMILIUTY/Ia

9.2

MaremaTuueckuii W TPYKUHHBIM MasTHUKHU. [IpeBpaiienue
SHEPTUU NpU KOJIeOaTeIbHOM JBUKEHUU

9.3

3aryxatomue kojebanus. BerayxaeHusie konebanus. Pesonanc

9.4

Mexaandeckue BoaHBL (CBOlicTBA MEXaHMYECKHX  BOJIH.
[IpomonbpHBIE M TOTIEpEYHBIC BOJIHBI. J[JTHHA BOJHBI U CKOPOCTh
e€ pacmpocTtpaHeHus. MexaHW4YecKue BOJHBI B TBEPIAOM TeEIE,
celicMHYEeCKHE BOIHBI

9.5

3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpa’keHUE 3ByKa

9.6

Wudpa3Byk u ynbTpa3Byk

9.7

[IpakTuyeckue paboOThI:

OmnpezeneHne 4acTOThl U EpHOa KoineOaHUH MaTeMaTHYeCKOTo
MasiITHUKA.

OmnpezneneHue 4acTOTbl W Iepuoja KojleOaHUH MPYKUHHOTO
MasiTHUKA

Hccnenosanue 3aBUCHUMOCTH nepuoaa Kose0aHun
NOJIBELIEHHOTO K HUTH Ipy3a OT uIMHbBl HUTU. MccrnenoBanue
3aBHCHMOCTH TE€pHOJAa KOJIEOAHUH NPYKMHHOTO MasTHHKAa OT
Mmacchl rpy3a. IIpoBepka He3aBUCHMMOCTH Nepuoja KoseOaHun
rpy3a, MOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyxuHsbl. I3mepenue yckopeHus cBOOOTHOTO HaeHUS

9.8

®du3znyeckue SBJICHUSI B npupoae: BOCHPUATUC  3BYKOB
JKUBOTHBIMH, 3CEMIJICTPACCHUC, celicMHU4YecKue BOJIHBI, ITyHAaMH,
9X0

9.9

Texauudeckue YCTpOﬁCTBaZ 9XO0JIOT, UCTIOJIb30BAHUC YIIbTPA3BYKa




B OBITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI
101 DJEKTPOMAarHUTHOE  TOJIe.  DJIEKTPOMArHUTHBIE  BOJIHBIL.
' CBoHCTBA AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTpPOMarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas rpupoja ceera. Ckopocts cBeTa. BomHoBbIC
' CBOMCTBA CBETa
10 [IpakTuyeckne pabOTHI:
10.4 N3yueHne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
105 ®usnyeckue SBIEHUS B MNpHpoje: OHOJOTHYECKOE JeHCTBUE
' BUIMMOTO, YABTPA(GHOIETOBOTO U PEHTTEHOBCKOTO M3ITy4eHUN
10.6 TexHHUECKHE YCTPOWCTBA: HMCIIOJB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH /IJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa
11.4 [Ipenomnenune cBera. 3akoH TmperomsieHus cBera. [lomHoe
' BHYTPEHHEE OTPAXKEHUE CBETA
11.5 Jlunza. Xon jtydeii B THH3E
11.6 Onrtuueckas cucrema ¢GoToarmapara, MUKPOCKOIIA U TEJIECKOTa
117 'maz  kak  omnTuyeckas  cuctema.  bim3opykocth  #
' JAIbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B croekTp. OmnbiTel HploToHA.
' CrnosxeHue CeKTpaabHBIX 1IBETOB. [lucnepcus cBeTa
11 [IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIila OTPa)KEHUS CBETOBOIO
Jayd4a OT yriia naJeHus.
N3ydyenne xapakTepuCTHK H300pakeHHUs TMpeaMera B
IUIOCKOM 3epKajie.
HccnenoBanue 3aBUCMOCTH yIJ1a MPEIOMIIEHUS] CBETOBOTO
11.9 Jdyda OT yIJia MaJIeHHs Ha TPaHULE «BO3AYX — CTEKIIO».
' [Monyyenne wu300pakeHHi ¢ TOMOLIBIO coOuparomen
JIMH3BI.
Omnpenenenne GOKYCHOTO PAacCTOSHHUS U ONTHUECKON CHIIBI
coOuparomiei JTUH3BL
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.
OnbITBl 1O BOCHPUATHIO IIBETa MPEIMETOB MpPU UX
HaOJII0IEHUH Yepe3 IIBETOBbIE (DPUIIBTPHI
11.10 ®uznueckue sABiacHUs B npupoze: 3atMeHus ConHua u JIyHsl,




[[BETa TeEJI, ONTHYECKUE SBJICHUS B armocdepe (UBeT HeOa,
pedpakmus, pagyra, MUPax)
11.11 TexHuueckne yCTpPOHCTBa: OYKHM, MEpUCKol, (oToanmapar,
' OINITHYECKHE CBETOBOIbI
KBAHTOBGIE SIBJIEHU A
121 OmnbiTel Pezepdopna u minanerapHass MoJens aToma. Mojenb
' aroma bopa
12.2 Hcnyckanme w  morjiomeHue cBera  atoMoM.  KBaHTHL
' JluHeiyaTeie CIEKTPhI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
124 Crpoenne aToMHOTO sijpa. HyKIIOHHAsE MOJIENTb aTOMHOTO SiIpa.
' N30TONEI
125 PagnoaktuBHble npeBpamienus. [leproa nomypacnasa aTOMHBIX
' sep
126 SnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsA0BOIO  H
' MacCOBOTO YHUCEI
12.7 DHeprus CBSI3U aTOMHBIX sijiep. CBs3b MacChl M SHEPTUU
Peaknuu cuaTesa u nenenusa saep. Mcrounuku sHeprun ComHia
12.8
' U 3BE3]1
12,9 Snepnas sHepreTuka. JleiicTBUE paguOaKTUBHBIX U3JTyYCHUN Ha
' JKHBBIE OPraHU3MbI
[IpakTrueckue pabOTHI:
HabnroieHne CrionTHpIX U JIMHEHYAThIX CIICKTPOB H3TyYCHHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHHUE DHEPrUd  YaCTHIIBIIIO
TOpMO3HOMY TTyTH (110 (hoTOTrpadusim).
W3mepenue panoakTuBHOTO poHA
dusndeckue SIBIICHHS B pUpoe: €CTECTBEHHBIN
1211 pPaIOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaIUOAKTUBHOC
' U3JIy4YCHUE MPHUPOJHBIX MHUHEPAJIOB, NEHCTBHE PaIMOAKTHBHBIX
U3JIy4YCHUI HAa OPraHU3M YeJI0BeKa
12.12 TexHUUEeCKHe YCTPOWMCTBA: CIEKTPOCKOI, WHAWBUIYAIbHBINA
' 03UMeETp, kKaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Tonumanue ponu U3MKU B HaydHOW KapTHHE MHpPa; CHOPMHUPOBAHHOCTH
0a30BBIX TMPEJCTABICHUN O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTH
SIBJICHUW  TPUPOJBI, O  POJU  DKCIIEpUMEHTa B  QU3HKE, O
cucteMooOpasyromed poiau (U3UKH B Pa3BUTHU €CTECTBEHHBIX HaVK,
TEXHUKUA W TEXHOJOTHUM, 00 IBOJIONMH (PU3NUECKUX 3HAHUU U UX POJIH B
[IETTOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPYXKAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUS O BHJAX Marepuu (BEHIECTBO U IOJIE), O JIBWKEHHHM Kak crocole
CYLIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUS
BElIECTBA, O (PU3MUYECKOM CYHIHOCTH SIBJICHMH NPHPOJbI (MEXAHUYECKHUX,
TEIJIOBBIX, HJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3INyaTh SIBICHUS
[0 ONHMCAHUI0 MX XapaKTepHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE; YMEHHME pacllo3HaBaTh
IPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKPYKAIOIIEM MHUpE,
BBIJIEJISAS UX CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH TIOHSITHITHOTO armapara U CHMBOJHUYCCKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHHME HX JId PCIICHHUA y‘IC6HBIX 3aaa4; YMCHHUC
XapaKTepUu30BaTh CBOMCTBa TECII, (1)H3HLICCKI/IC ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIC N OMIIMPUYICCKHUE 3aKOHBI

YMeHne OnMchIBaTh HN3YUYCHHBLIC CBOMCTBa Tel W (bHSI/I‘IeCKI/IC SIBJICHUA,
HCIIOJIb3YsL (bHSI/I‘IeCKI/IC BCINYHNHBI

Brnanenue ocHOBaMU METOZOB Hay4YHOTO INO3HAHMS C Y4ETOM COOJIIOIECHUS
npaBui 0€30MacHOro Tpy/aa: HabMoJeHne GU3NYECKUX SIBICHHM:

YMEHHUE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pylOBaHMS 1O MHCTPYKIMH, OMMCHIBATh XOJ OIbITA U
3aIMUCBIBATH €TO PE3YNIbTAThl, POPMYINPOBATH BHIBOJIBI;

IpOBEEHUE NPSAMBIX M KOCBEHHBIX H3MEpEHUil (U3NYECKHUX BEIWYMH:
YMEHHE  IUIAaHUpPOBAaTh  H3MEPEHHUs,  CaMOCTOSTENIbHO  coOupaTh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 WHCTPYKLMH, BBIUUCIISTH 3HAUYEHUE
BEJIMYMHBI U aHAJIM3UPOBATh IOJYYEHHBIE PE3YyNbTAThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHMUIA;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BaHMIA;
CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY M MPOBOJUTH
HCCIIEIOBAaHUE 0 MHCTPYKLIMH, MPEACTABIATH MOIYYEHHBIE 3aBHCHUMOCTH




¢u3NYecKUXx BEIMYMH B BHJIE TaOmUI © TpaduKOB, YYUTHIBATH
MOTPEUTHOCTH, JA€TaTh BBIBOBI 110 PE3yabTaTaM HCCIeIOBaHHS

[lonnMaHue XapakTEpHBIX CBOWCTB (M3WYECKUX MOJeENel (MaTepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TENI0, MOJACIU CTPOCHHS Ta30B, KUIKOCTCH U
TBEPABIX TEN, IUIAHETApHAs MOJENb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) ¥ YMEHUE PUMEHATD UX ISl 00bsACHEHHUS (PU3NIECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLECCH U CBOIMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIlI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa, B
YaCTHOCTH, BBISBJIATH IMPUYUHHO-CJICACTBCHHBLIC CBsA3U )51 CTPOUTH
0OBSICHEHHE C OMOpPOM Ha W3YYCHHBIE CBOWCTBA (PU3UUYECKUX SIBJICHUM,
(bu3MYecKue 3aK0HBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue pemars pacy€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NYECKUE BEIMUYUHBI, B YACTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBUE 33Ja4H, BBISABIATH HEIOCTAIOLIUE TaHHbIE,
BBIOMpaTh 3aKOHBI W (POpPMyIBl, HEOOXOMWMBIE Ui €€ peIIeHus,
WCIOJIb30BaTh CIIPaBOYHBIE JlaHHBIE, MPOBOJUTH pacuy€Thl M OILIEHHWBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3Ha4YeHHs (PU3MYECKOW BEIMYUHBI, yMEHUE
OTIPENeTsATh Pa3MEPHOCTh (PU3UYECKONW BEJIMYMHBI, TIOJYYCHHOW TMpHU
pELIeHUH 3a/1a4un

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUSI TEXHUUECKUX YCTPOUCTB, B
TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, W TMPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MPOLIECCOB MO UX OMHCAHMIO, UCIOJIB3YSl 3HAHUS O CBOWCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOO0X0IUMbIe (PU3HUECKIE 3aKOHOMEPHOCTH

10

YMeHue HCMoib30BaTh 3HAHUS O (PU3NYCCKUX SBJICHHUSAX B IMOBCEIHEBHOMN
KU3HU I oOecredeHusi Oe30MacHOCTH MPH OOpaIleHHH C OBITOBBIMH
npuOOpaMH M TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS W
COOJIIOZICHUST HOPM DKOJIOTMYECKOTO IOBEACHHS B OKpYKaIOIIEH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH TIPUMCHEHHS JIOCTIDKCHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAILHOTO MPUPOIOIIOIb30BaAHHUS

11

OnbIT moucka, mpeoOpa3oBaHMsi M INpeACTaBiIeHUs  HMH(OpMaLuu
¢u3nyeckoro - colep)KaHus ~C  MCIOJIb30BAaHMEM  HMH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
NOJy4eHHOM uHQOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJTHUTEbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IIPHU BBIIOJHEHUU
y4eOHBIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (PU3HYECKOro
COJZIepKaHus, CIIPaBOYHbIE MaTEpUabl, pecypchl ceTu MHTepHET; BiiafeHue
0a30BbIMM HaBbIKaMM NpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHCTEMBl B JPYIyl0; yYMEHHE CO31aBaTh COOCTBEHHbIE IHUCbMEHHBIE U
YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIH U3 HECKOIBKHX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JIBUKEHUS
PaBHOMepHOEe U HepaBHOMepHOe JBMkeHHe. CpenHsis ckopocTb. Dopmyna ans
1.2 | Berumcienus cpeaneit ckopocru: V = S/t
PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJMHATHI Te€Jla OT BPEMEHU
B CJIydae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBHKEHUS:
13 | x(f)=x,+vft
I'paduku 3aBUCMMOCTH OT BpEMEHU MJIs TMPOEKIUU CKOPOCTH, IPOEKIUU
IepeMeNeHus, ITyTH, KOOPANHATHI [P PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUN
3aBUCHUMOCTb KOOPAMHATBI Te€la OT BPEMEHM B Cly4ac pPaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO IBUKCHMSL:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
N
@opMmynsl 1JI IPOESKIHUH NIEPEMEIEHUS, POSKIIMH CKOPOCTH U MPOCKLUUHU YCKOPEHHUS
IIPY PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBHYKECHUM:
2
14 S (D) =vp,-t+a,- 2
U_\_(f) =Up, T4, 1,
a.(f)=canst,
UI.‘cL - Ul.'rL =2”ISI
I'paduky 3aBUCHMOCTH OT BPEMEHH Ul MPOEKLUU YCKOPEHMS, HMPOEKIMU CKOPOCTH,
IIPOEKIMH IEPEMEIIECHNs, KOOPIMHATHl IIPH PAaBHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBUKECHUU
CBobGonnoe manenue. DopmMyibl, OMMUCHIBAIOIIME CBOOOJHOE TMAaJeHHE Tela IO
|5 | BepTHKamH (IBWKEHUE Tena BHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIH).
' I'paduxy 3aBUCUMOCTH OT BPEMEHHM JJISl MPOEKLUU YCKOPEHUSI, TPOSKIIMU CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM IaJICHUHU TeJla 10 BepTUKAIN
CKOpOCTh paBHOMEPHOTO JBMKEHMS T€Ja 110 OKpY>KHOCTH. HarpaBieHue ckopocTH.
1.6 | ®opmyna pans BBIYUCICHHS CKOPOCTH Ye€pe3 pPaJUyC OKPYKHOCTH U IEpPHOA

oOparneHus:




LenTpocTpemurensHoe yckopeHue. HarpaBieHue eHTpOCTPEMUTENBHOTO YCKOPEHMUSL.
dopmyra Jy1si BBIYUCICHUS] YCKOPEHUS:

_u
WR
dopmyina, CBSI3bIBaIOIAs IEPUO]] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTs Bemecta. @opmyna sl BBIYUCICHUS TUIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekropHas ¢uznueckas BenuanHa. CII0KEHUE CHIT
1.9 | SIBnenue unepiuu. [lepBsiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
ConanpaBlieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CHIIbI, ISHCTBYIOIIEH Ha TEJOo
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F. 21 —F1—>2
Tpenue mokos M TpeHHE CKOJbXeHUs. Dopmyna Uisi BBIYMCICHUS MOMYIS CHIIbI
TPEHUSI CKOJIBKCHHUS:
F_=u-N
1.12 p=H
Hedopmarus Tena. Yapyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmamuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BceMupHoOe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTECHUS:




My -1,
F=Gg. 1 _2

'L
Cuna TsxecTu. Y CKOpeHue CBOOOHOTO MaICHHUS.
®dopmyna Juisl BBIYUCIEHUS CUJIbI TSDKECTU BOJIN3M MoBepxHOCTH 3emiu: F = mg.

JBuxenue mianet Bokpyr Connua. [lepBas kocmuueckas ckopoctb. HeBecomocts u
eperpy3Ku

1.15

Nmrynse Tena — BeKTopHast GU3nUYecKas BeIHIHHA.
p=mi

Nmnynec cuctemsl Ten. U3Menenne umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CUCTEMBI TCJI:
D=0, i, U, =const

PeakTtuBHOE NBMKEHNE

1.17

Mexanudeckasi pabota. @opmyra Il BEIYUCICHHS pa0OThI CHJIBL:

A=Fsoosc

Mexannyeckass MOI{HOCTb:

=24
I

1.18

Kunernueckas n MOTCHIUAIbHAA SHCPIUs. d)opMyna JJI1 BBIYUCIICHU S KUHETHYCCKOU
OHCPIUn:

2
nm
Be=mm
TeopeMa o kuHeTHYecKoil sHeprun. DopMyiia A1 BEIYUCICHUS TOTEHIIUAIBLHOU
SHEPTrUM Tela, MOJHITOro
HaJ 3eMIén:

E,= mgh

1.19

Mexanuueckas OHEpPTUA:
E=E,+E,
3aKoH COXpaHCHHA MEXaHHUYeCKOU OHCPIUn. d)opMyna UL 3aKOHA COXpaHCHUA

MEXaHHUYEeCKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHI/Ie MEXaHHYeCKOH OHCPIrvuu Ipu HAJIMYUU CHUJIBI TPCHUA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TTPABHUIIO» MEXAHUKH.
Poruar. Momenr cuiel: M - Fl.
YcnoBue paBHOBeCHs phlyara:




M +M +..=0
[MoasuxubIi 1 HenoABWXKHBIN O050ku. KITJI mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS JABJICHUS TBEPAOTO Tena:
F
pP= ch
JaBnenue raza. AtTmocdepHoe aBiieHue.
I'unpocraTtuyeckoe AaBiieHNE BHYTPH KUJKOCTH.
®dopmyna JUisl BBIYUCIECHUS JaBICHUS BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBinuecknii npece

1.23

3akoH Apxumena. @opMyna s ONpeneNeHNs] BEITATKUBAIOIIEH CUJIbI, IEHCTBYIONIEH
Ha TeJI0, OTPY>KEHHOE B KUIKOCTh WJIH Ta3:

Fap =PEV

VYcnosue nnaBanud Tea. [1maBadue CyA0B M BO3QYyXOIlJIABAHUC

1.24

Mexanuveckue KoJjiebaHus. AMIUIATYA, TEPUOJ M 4YacToTa Kosiebanuit. Dopmyra,
CBSI3BIBAIOILAS YACTOTY U MEePUOJI KOJIeOaHU:

voL
T

1.25

MaremaTuueckuii W TPYKUHHBIM ~ MasTHUKM. [IpeBpailieHue SHEpruvm Mnpu
KoJebaTeTbHOM JBMKCHHUU

1.26

3aTyxa}0H1He KoJIeOaHusL. BBIHY)K,I[GHHBIG kosebanus. Pe3onanc

1.27

MexaHuuecKre BOJIHBL. HpO,I[OJ'IBHBIe H IMOIICPCUYHBbIC BOJIHBI. HJ’II/IHa BOJIHBI U CKOPOCTb
PacipoCTpaHCHUs BOJIHLI:

h=v-T

1.28

3ByK. I'poMKocTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha I'paHULE IBYX
cpea. MHbpa3Byk U ynbTpa3Byk

1.29

Ipakmuyeckue pabomoi

N3mepenue cpenHel INIOTHOCTH BELIECTBA; apXUMEN0BON CUJIBI; )KECTKOCTH IIPYKUHBI,
Kod(QpUIIMEeHTa TPEHHUS CKOJIBKEHHSI; pabOThI CHIIBI TPEHHUSI, CHIIBI YIIPYTOCTH; CPEIHEN
CKOPOCTH JIBIDKEHHSI Opycka IO HAKJIOHHOM IIJIOCKOCTH; YCKOpeHHs Opycka Npu
JBIDKEHUM 10  HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M Mepuoja  KoJjeOaHHi
MaTeMaTH4YeCKOTO MasiTHUKA; YacTOThI U MepHOAa KOJeOaHUI NMPYKMHHOTO MAasTHUKA;




MOMEHTa CHWJIBI, JEHCTBYIONIETO HA pbYar; padOThl CHIIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ MOMOIIBIO HETIOBMKHOTO OJIOKA; padOThI CUIIBI YIIPYTOCTH MPH MOIBEME Tpy3a
C TIOMOTIIBIO TIOJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXUMEIOBOUM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena
1 OT INIOTHOCTH KHUJIKOCTH, HE3aBHCHUMOCTHU BBITaHKHBaIOHICﬁ CHJIBI OT MacCChI T€Jia,
CHJIbI TPCHHUA CKOJIBKCHUSA OT CHUJIBI HOPMAJIBHOI'O AABJICHUA U OT poaa IMOBCPXHOCTH,
CHJIBI YIIPYTOCTH, BO3HUKAIOUIEH B MpPYXWHE, OT CTENEHH NeGOpMaluu MpPYyKHHBI;
YCKOpEHUsI OpycKa OT yIJia HaKJIOHA HAIPAaBIISIONIEH; ieproaa (4acToThl) KoJeOaHui
HUTAHOTO MajdTHHKA OT JJIMHBI HUTH, IICpHUOaA KoJIeOaHuii MNPY’)KUHHOI'O MasATHUKA OT
MacChl Tpy3a M KECTKOCTU TMPYKHUHBI; HCCIEIOBAaHUE HE3aBUCHUMOCTH Ieproaa
KoJeOaHUN HUTSHOTO MasTHUKAa OT Macchl rpy3a. IIpoBepka ycioBusi paBHOBECHS
pbryara

Qusuueckue a61eHUs 6 npupooe. MPUMEPHI IBIKEHUS C PAa3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUITUBBI U
OTJIMBBI, JBWKE€HHE IUIaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX

1.30 OpPraHW3MOB, PBIYard B TeJIe YeJIOBeKa, BIMSHHE aTMOC(EpPHOro JaBJICHUS Ha JKUBOH
OpraHwW3M, IUIaBaHUE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCCHHE,
CeliCMHUYeCKHe BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CIHJOMETP, JAaTYUKH TOJIOKEHHS, pPACCTOSIHUS U
YCKOPEHUsI, AMHAMOMETD, TOIIIUITHUKH, PAKEThI, pbIuar, MoIBMKHBIN 1 HENOIBUKHBIH

131 Onoku, HAKJIOHHAS IUIOCKOCTH, MMPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOMIUECS COCY/IbI,
YCTPOHCTBO BOJONIPOBOJIA, THAPABIMYECKUI MTpecc, MAaHOMETpP, OapOMETp, BRICOTOMED,
MOPIITHEBOI HACOC, APEOMETP, IXOJIOT, UCTIOIH30BAHUE YIBTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJSIPHO-KUHETUYECKOH TEOPUM CTPOCHHS BEIIECTBA.

2.1 | Mogenun  TBEPIOTO, IKUAKOTO H  Ta3000pa3HOTO0  COCTOSIHMH  BELIECTBA.
Kpucranmuieckue u amopHbIe Tena

99 JlBrkeHnue dvacTtuil BemecTBa. CBsi3b CKOPOCTH JIBUIKCHUS YACTHIl C TEMIEPATYpOil.

' BbpoyHnoBckoe nBmwxkenue, nuddysus

2.3 | CwmauuBaHUWE U KaWUISIPHBIC SBICHUS

2.4 | TemnoBoe pacHIMPEHHUE U CKATUE

2.5 | TemnnoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u Temnonepenaya kak cnocoObl MN3BMEHEHUsI BHYTPEHHEH

' SHEPrUM

2.7 | Buasl Temnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIHSI, U3Ty4YECHUE
Harpeanue u oxnaxaenue ten. KoanuecTBo TemioTel. Y aenbHas TEIIOEMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHUS SHEPTUU B TEILIOBBIX MpoIleccax. YpaBHEHUE TEIUIOBOrO OaiaHca:

2.9 Ql +Qg gy

2.10 | Ucnapenue u xoHaeHcaius. M3MeHeHHe BHYTpEHHEH dHEPTUH B TPOIECCE UCTIAPEHUS




U KoHaeHcanuu. Kunenue xuakocty. Y aenbHas TeroTa napoodpasosanus: L = Q/m

2.11 | BnaxHOCTh BO3TyXa
[InaBnenue U kpuctammzanus. V3MeHeHue BHYTpEHHEH SHEPruu IMpHU IUIABICHUU U
KpUCTAJUTH3aLUU. Y IeIbHAs TEIJI0Ta TIJIaBICHUS:
2.12 0)
- m
513 BuyTrpennsisa sHeprusi cropanusi TOIUIMBA. Y IeJbHAsl TEIUIOTa CrOpaHus TOIUIMBA: ( =
' Q/m
2.14 | Tlpunrune! paboTs TerwioBeix aurateneii. KI1J[ TerioBoro apurarens
IIpakxmuueckue pabomoi
N3mepenune ynenbHOM TETUIOEMKOCTH METAJUIMYECKOTO IWJIMHAPA; KOJUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOH Macchl, B
515 KOTOPYIO OMYIIEH HArpeThlii MWJIMHIP; KOJWYECTBA TETUIOTHI, OTJAAHHOTO HArpeThIM
' IUJIUHIPOM, TIOCJI€ OMyCKaHUs €ro B BOJAY KOMHATHOW TeMIIepaTyphl; OTHOCHUTEIBHOM
BJI&KHOCTH BO3]lyXa; YACIBbHOW TETUIOTHI IUIaBJIeHUs Jibja. VcciaenoBaHue M3MEHEHHS
TEMIIEpaTypbl BOJABI TPH PA3JIMYHBIX YCJIOBHSX; SBIEHUS TEIJIOOOMEHa TIpH
CMELIMBAHUH XOJIOJHOM U ropsue BOJbI; IPOIECCa NCTIAPEHUS
Qu3zuueckue A61eHUs 8 npupode: TTOBEPXHOCTHOE HATSHXKEHUE U KaWJUISIPHBIE SBJICHUS
2.16 | B mpupone, Kpuctauibl B mpupoze, uiznydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHE OpHu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoucmea: KanWUSIpbl, TPUMEPbl HCIOJIb30BAaHUS KPUCTAIUIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, JATUYUK TEMIEPATYpPhl, TEPMOC, CHCTEMa OTOIJICHHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHWA
3.1 | Dnekrpuzauus ten. JlBa Buaa SIEKTPUUECKUX 3apSAI0B
3.2 | BsaumopeiicTBue 3apsoKeHHBIX Teql. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS 3IEKTPHUUECKOro 3apsaa
3.4 Onektpuyeckoe  mnoje. Hampsok€HHoCcTh  anekTpuueckoro  mousist.  [lpunHnmn
' CYIEPIO3UINH SIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu  snextpuyeckux  3apsaoB. [leficTBHE  3EKTpUYECKOro MO  Ha
' 3NeKTpUUecKue 3apsaapl. [IpoBOIHUKY U TUAIEKTPUKU
[TocTosiHHBIN BnekTpuueckuili Tok. JleWcTBus snekrpuueckoro Toka. Cuia Toka.
3.6 | Hampsokenue.
| =qg/t,U=Alq
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE IEKTPUUECKOE COITPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma s ydacTka snekrpudeckoit nernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




HapaHHeJIBHOG COCAMHCHHUC ITPOBOJHHUKOB paBHOI'O COIMMPOTHUBIICHUSA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHHA IIPOBOJHHUKOB

3.10 | Pa6ota u momrHOCTB MekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixxoyns — Jlenma:
3.11 0=I 2 .,
312 OnpiT Dpcrena. MarHuTHOE MOJie MPSMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIIAU
3.13 | MarauTtHOE noJie MOCTOSIHHOTO MaranTa. B3anMoaelicTBIe MOCTOSTHHBIX MarHUTOB
3.14 | leiicTBHe MarHUTHOTO TOJISI HA POBOIHUK C TOKOM
3.15 | Omerter @apanes. SArnenne sniekrpomMarauTHOW wHAyKIU. [Ipasuio Jlenma
IIpakxmuueckue pabomoi
W3MepeHne >IeKTpUIecKOTO COTPOTUBIICHUS PE3UCTOPa; MOITHOCTH AJIEKTPHUECKOTO
TOKa; pabOTHI ITEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B TPOBOJHHUKE (PE3UCTOPEI,
3.16 JaMII04Ka), OT HalpsDKEHUs HAa KOHLAX MPOBOJHMKA; 3aBUCUMOCTH CONPOTHBIIEHUS OT
' JUIMHBl  NIPOBOJIHMKA, IUIOIAJAM €ro IMONEPEYHOro CEYEHUs U  YAEIbHOIO
COIIPOTHUBIICHUSL.
IIpoBepka mnpaBuia JUIsl AIEKTPUYECKOTO HANPSHKEHHUsS MPH  IOCIEI0BATEIBHOM
COEJMHEHUU [POBOJHHUKOB; IIpaBWIa s CHJBl DJIEKTPUYECKOTO TOKa MpHU
napajieIbHOM COeIMHEHUU IIPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue AsleHUs 6 npupoode. IEKTPUUYECKHE SBIEHUA B  aTMmocdepe,
3.17 | 27eKTpUYECTBO >KMBBIX OPTaHU3MOB, MarHUTHOE I0J€ 3eMiH, Apeid IMOJIIOCOB, POJib
MarHUTHOTO HOJIS JUIs XKU3HU Ha 3emile, OJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea. 3IEKTPOCKOIl, aMIIEPMETpP, BOJBTMETP, peocTaT, CUETUMK
3.18 JIEKTPUUYECKOW  SHEPruH, 3JNEKTPOOCBETUTENIbHBbIE MPUOOPBI, HarpeBaTelbHbIC
' NIEKTPONPUOOPB!  (IPUMEPBI), AIIEKTPUUYECKHE MNPEJOXPAHUTENH, HICKTPOMAarHuT,
3JIEKTPOBUraTelb MOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DnexkrpoMarHuTHble BoJHbI. [llkana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBas Mmozens cBeta. [IpsiMoaMHEHOE pacpoCTpaHEHUE CBETa
3.21 | 3akoH oTpaxeHus csera. [lmockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 | Mucnepcus cBeta
394 JIunza. Xon nydeit B nmuH3e. DoKycHOe paccTosiHue JUH3bL. OnTHyeckas cuia JUH3bL:
' D=1/F
3.25 | I'ma3 kak onTHyeckas cuctema. Onrudyeckue npuOOpsI
3.96 Ipakmuyeckue pabomol

W3mepeHne onTudeckoil Cuiibl coOuparomieil JMH3bI; (OKYCHOIO PpacCTOSIHUA




coOuparomield JUH3bI (10 CBOWMCTBY PAaBEHCTBA pa3MEpOB MpeAMeTa M H300paskeHUs,
KOT'J1a TIPE/IMET PaCIIOJIOKEH B IBOMHOM (POKyce), MoKa3aTels MPEIOMIICHHS CTEKIIA.
HccnenoBanue cBOCTBA M300paKCHUS, MOTYICHHOTO C IMMOMOIIBIO COOUpArOIIEH
JINH3bI, U3MCHCHU A q)OKyCHOI‘O pacCToAHNA ABYX CJIIOKCHHBIX JIMH3; 3aBUCUMOCTHU YIJia
MIPEIOMIIEHHS] CBETOBOTO JIy4a OT YIJla aJIeHUsl Ha TPAHULIE «BO3YX — CTEKIIO»

Qusuueckue senenus 6 npupooe: 3atmenust Connua u JlyHsl, 1BeTa TeJ, ONTUYECKUE

321 SIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPaK)
3.28 | Texnuuecxue ycmpoticmea: 09Ky, IEPUCKOT, (poToarnmapar, ONTUIECKUE CBETOBOIbI
4 KBAHTOBGIE SBJIEHUA

4.1 | PanuoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nydeHus. Peakium anbda-u 6era-pacnana

4.2 | OmnsiTel Pezepdopna mo paccesnuto anbda-vactui. [InanerapHas Moens aToma

4.3 | CocraB aToMHOTO sifpa. M30TOIIEI

4.4 | TIlepuon mosypacmnajaa aTOMHBIX sIEp

4.5 | SlnepHble peakiuu. 3aKOHBI COXpAaHEHHS 3apsI0BOTO U MAaCCOBOTO YHCEI
DQusuueckue s61eHUsi 8 Npupode: ECTECTBEHHBIM PAaTIMOAaKTUBHBIA (OH, KOCMUYECKHE

4.6 | ydn, paJHOaKTUBHOE W3IyYEeHUE MPUPOIHBIX MUHEPAIOB, ACHCTBUE PaJMOAKTHBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJI0BeKa

47 Texunuueckue ycmpoticmea: CHEKTPOCKOI, HWHIMBHUIYyaJIbHBIA JTO3UMETpP, Kamepa

Bunbcona, snepHas sHepreTHka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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