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nunun «Knaccuuecknii kype» aBtopos I'. SI. Makuiuesa, b. b. Byxosuesa, H. H. Cotckoro,
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Pabouas nporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOTO 0011er0 00pa30BaHUs COCTABICHA HA OCHOBE
MOJIOXKEHUH 1 TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTEIbHON MPOTPaMMBbI,
npeacTaBieHHbIX B DenepanibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIETO
obpazoBanus (PI'OC O0O0), a Takxke ¢ yuérom [IpumepHoit mporpammsel Bocriutanus 1 KoHmenimm
npernoaBaHus yueoHoro npenmera «dusnka» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoii @eneparum,
peann3yroIuX OCHOBHBIE 00111e00pa3oBaTeIbHbIE POTPAMMBI

INOACHUTEJIbHASA 3AIIMCKA

Copepxanue [IporpamMmMbl HampaBieHO HA (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH YYallluXcCst
Y OpraHu3aIuIo U3y4deHus (U3UKHU Ha ACSITEIbHOCTHON OCHOBE B HEll yUHTHIBAIOTCS BO3MOXHOCTH IMIpPEeIMETa
B peanuzanuu TpedoBanuii ®I'OC OO0 Kk mIaHUPyEeMbIM JTUYHOCTHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydueHHUsl, a TakKe MEXKIPECIMETHBIC CBS3UM €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus

B mnporpamme ompenenstoTcsi OCHOBHbIE €M M3y4eHUS (U3MKKM Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMs, IUIAHUPYEMbIC pE3ylIbTaThl OCBOCHHS Kypca (HU3UKU: ITUYHOCTHBIC, MeETaNpeIMETHBIC,
MPEIMETHBIC

[IporpaMMa ycTaHaBIMBaeT pacHpe/elieHne y4eOHOro MmaTepuana Mo rojaM oOydeHus (IO Kiaccam),
mpeaiaraeT MPUMEPHOE KOJIMYECTBO YYEOHBIX YacoB I M3YUYCHHS pa3lie]ioB W TEM Kypca, a Takke
PEKOMEHIYEMYIO TOCJIEI0OBATeIbHOCTh H3Y4YEHHs] TE€M, OCHOBAaHHYIO Ha JIOTHMKE pa3BUTHUSA MPEIMETHOTO
coJiep>KaHus U Y4ETEe BO3PACTHBIX OCOOCHHOCTEH yUyaluxcs

[Tporpamma BKITIOYAET: TUNIAHUPYEMBIEC PE3YIIbTaThl OCBOCHHS Kypca (GU3UKHU, B TOM YHCIIE

NpEAMETHBIC PE3YJIbTATHI IO I'OJdaM O6y‘IeHI/I${; COACPIKAHUC yqe6Horo npeamMcTa «®u3zuka» Mo rojaam
O6yquH$I; MNPUMEPHOC TEMATUUYCCKOC INIAHUPOBAHUEC C YKAa3aHMEM KOJIMYCCTBA YaCOB HA U3YUYCHUC Kaa0i
TEMBI U HpHMepHOﬁ XapaKTCpHCTHKOﬁ y‘le6H0ﬁ ACATCIIBHOCTH Yy4YalllUXCA, peaJme.yeMoﬁ IIpU U3YyUYCHUH STUX
TEM

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA «®PU3UKA»

Kypc ¢usuku — cucremooOpa3yromuil Ui €CTeCTBEHHO-HAYUHBIX YYEOHBIX HPEIMETOB, MOCKOJIbKY
(u3nyecKre 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJIICHUHN, U3y4aeMbIX XUMHEH, OMonoruei, acTpoHoMuen
u ¢usndyeckoi reorpadueit dusnMka — 3TO NpPEAMET, KOTOPHI HE TOJBKO BHOCUT OCHOBHOH BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, HO M MPEJOoCTaBiseT Haubosiee sCHble oOpa3lbl NPUMEHEHHS
HAy4YHOT'O METO/a MO3HaHMs, T € croco0a MoaydeHus T0CTOBEpHBIX 3HaHUH o mupe Hakonen, ¢pusuka — 310
MIPEAMET, KOTOPBIM HapsALy € APYTMMH €CTECTBEHHO-HAayYHBIMU IIPEAMETaMH JOJDKEH JaTh IIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBJIEKAaTEIbHOCTH HAyYHOTO MCCIEJ0BAaHMS M PAZOCTH CAMOCTOSTEIBHOIO OTKPBITHS
HOBOT'O 3HaHUA

Opna W3 rIaBHBIX 337a4 (U3MYECKOTO OOpa30BaHUA B CTPYKType oOmero oOpa3oBaHHs COCTOUT B
BBISIBIIGHUM U TOJATOTOBKE TAJIAHTJIMBBIX MOJIOABIX JIIOJEH A MPOJODKEHUsT 00pa3oBaHUs M AajbHeHIIen
poeCCHOHATTFHON JeSITETPHOCTH B OOJIACTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAaHWNA M CO3JaHUU HOBBIX
texHosoruii Ho He MeHee BaxXHOH 3amaueil siBisieTcst (OPMHUPOBAHUE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW Macchl 00ydaroluxcsi, KOTOphIe B AalibHEHIIEM OyAyT 3aHSATHI B CAMbIX pPa3HO
o0pa3HbIX chepax nesrenbHOocTH COIrNIacHO NPHHIATOMY B MEXAYHApOJIHOM COOOIIECTBE OIpeJesIEHUIO,
«EcTecTBeHHO-Hay4YHass TPAaMOTHOCTh — 3TO CHOCOOHOCTH YEJIOBEKa 3aHWMaTh AKTUBHYIO TPaKIAHCKYIO
MO3UIIMIO 1O OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU HayKaMH, U €r0 TOTOBHOCTh
HHTCPCCOBATHECA C€CTCCTBCHHO-HAYUYHBIMU HACAMU Hay‘—IHO T‘paMOTHblﬁ YCJIIOBEK CTPEMUTCA YyUaCTBOBATH B
apryMEHTHPOBAaHHOM OOCYXKJIEHUH IMPOOJieM, OTHOCSIIMXCA K €CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM, 4TO
TpeOyeT OT HEro CIEAYIOUINX KOMIIETEHTHOCTEH:

—HAay4YHO 00BICHSATD SIBJICHUA,



—OICHMUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOTr'O UCCJICAOBAHUA,
—HWHTEPIPETUPOBATHL JAaHHBIC U MCII0JIb30BaTh HAYYHBIC NOKA3aTCIIBCTBA JIA ITOJTYUCHUA BBIBOJOB »

N3zyuenne pu3uku cnocoOHO BHECTH PELIArOIInii BKJIa] B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH 00Y4YarOIIHXCS.

HOEJIM U3YYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

[enun u3ydennst GuU3MKU HA YPOBHE OCHOBHOTO 00IIeTr0 0OpazoBanust onpeseneHsl B Konmenmu
npenogaBaHus yueOHoro npeamera «dusmnka» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit ®ene-
panuu, peajiu3yolnX OCHOBHBIE 00111€00pa30BaTeIbHbIC MPOTPAMMBbI, YTBEPKIEHHON pPEIICHUEM
Konnernn Munucrepcrsa npocsenienus Poccutiickoit deneparuu, mpotokoit oT 3 aexadps 2019 r Ne TTK-
4BH.

Hean uzyvyennsi Gu3nKu:

—opMupoBaHue MHTEpeca U CTpeMJIeHHUs OOy4aroIIMXCsl K HAyYHOMY M3YyYEHMIO MPHPOJbI, PA3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

—pa3BUTHE TNPEACTABICHUH O HAyYHOM METOJ€ IIO3HaHUS U (OPMUPOBAHUE HCCIIEAOBATEILCKOTO
OTHOILIEHUS K OKPY>KAIOLUM SIBJICHUSIM;

—popMupoBaHue HayyHOIO MHUPOBO33PEHHUS KakK pe3yjibTaTa M3y4YeHHsS OCHOB CTPOEHHUS MaTepuud u
(byHIaMEHTAILHBIX 3aKOHOB (DH3HUKH;

—popmupoBanue ymeHUH OOBSCHATH SBICHHMS C HCIOJb30BAHUEM (PU3MUECKUX 3HAHUN M HAy4YHBIX
JOKa3aTeNbCTB;

—popmupoBanue npencTaBieHU 0 poiau (GU3MKK Ul PAa3BUTHUSA APYTHMX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHI;

— pasBUTHE IPEJCTABICHUN O BO3MOXKHBIX cepax Oyayuiel mpopeccuoHalIbHON AeSITeNbHOCTH,

CBsI3aHHOU C (pU3HMKOH, MOATOTOBKA K JANbHEHIIIEMY 00yUEHHIO B TOM HarpaBiieHUuH J{ocTHKEeHue 3TUX

1eIel Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIOIUX 3a/1a4:

—TpuobpeTeHne 3HaHUM O AUCKPETHOM CTPOCHHUU BEUIECTBA, O MEXAHMYECKHX, TEIIOBBIX, SJEKTPHUUECKUX,
MarHUTHBIX U KBAHTOBBIX SBJICHUSIX;

—OIMucaHue u 00bsACHeHNEe GUBNYECKUX SIBICHUHN C UCIIONb30BAHUEM MOTYYCHHBIX 3HAHMUIA;

—OCBOCHHE METOJIOB PEIICHUSI MPOCTEHIINX PACUETHBIX 3a/a4 C UCTOJb30BaHHEM (U3UUYECKUX MOJIEIEH,
TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHUW HAOJIIOAATh TMPUPOJHBIC SIBJICHUS M BBINOJIHATH OIBITHI, JabopaTopHble pabOTHl U
SKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX MPHOOPOB;

—OCBOCHHE MPUEMOB paboOThl ¢ uHPOpMaIKel (QU3NYECKOTO CcoJepIKaHUs, BKIOYas HHPOPMAIUIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKH; aHATU3 U KPUTUYECKOE OIICHHUBaHUE WH()OPMAIINY;

—3HAaKOMCTBO €O chepamu mpodecCHOHATILHON NEATEbHOCTH, CBSI3aHHBIMU C (DPU3UKOM, M COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha TOCTIKEHUSX (DU3HMUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cootBerctBuu ¢ ®I'OC OOO ¢usmuka sBusercs o0sA3aTeNbHBIM IMPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero obpa3zoBanus JlaHHas mporpamma npeaycMaTpuBaeT udydenne ¢puzuku B 00béme 340 u 3a jBa roja
oOyuenus mo 5 u B Hegenmo B 10 m 11 kmaccax. B TemMaTudeckoM MIaHHPOBAHUM IS KXKIOTO Kiacca
MpeJInoiaraeTcs pe3eps BPEeMEHHU.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA» HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

N3yuyenue yueOHOro mnpeamera «@Dus3uka» Ha YpPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHHs JIOJKHO
obecrieunBaTh JOCTHUKCHHUE CICIYIONINX JIMYHOCTHBIX, METANPEJAMETHBIX M MPEAMETHBIX 00pa3oBaTelbHbIX
pE3yJIbTaTOB

|. JMYHOCTHBIE PE3YJIbTATHI

IInanupyeMble TUYHOCTHBIE Pe3yJbTaThl 0OcBoeHNs Kypca ¢usuku B 10-11 knaccax. JlesarenpHoCTh
o0pa3oBaTebHON OpraHu3aIuy o0Iero oopasoBanus B 00y4eHUH (PU3HUKE B CpeIHEH (ITOJTHON) IITKOJIE
JOJbKHA OBITH HAIIPABIIEHA HA JTOCTHIKEHUE O0YYAIOIIMMHUCS CICAYIONINX JJMYHOCTHBIX PE3yIbTaTOB:

1. Hampuomutwcxoe gocnumanue.

—TIPOSIBJICHHE UHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3MYECKON HAYKH;
—IIEHHOCTHOE OTHOUIEHHE K IOCTHKEHUAM POCCUHCKUX YUEHBIX-(PU3HKOB

2. FpaafcoaHCKoe u dyxosno-npaecmsennoe eocnumanue.

—TOTOBHOCTb K AKTUBHOMY YY4CTUIO B O6CY)KI[CHI/II/I 06H_ICCTBGHHO'3H3‘{I/IMLIX U STHYCCKHUX HpO6J'I€M,
CBA3AaHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I;
—O0CO3HAHUC BAXKHOCTH MOPAJIbHO-3THYCCKHUX ITPUHIUIIOB B ACATCIIbHOCTH y‘{éHOFO

3. Ocmemuueckoe éocnumanue.

—BOCIIPUSATUE AICTETUYECKUX KauyecTB (PU3MUECKONW HayKu: €€ TapMOHUYHOIO IIOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JJAKOHUYHOCTH

4. Ilennocmu Hay4Ho20 NOZHAHUA'

—OCO3HaHUE IIEHHOCTH (U3NYECKOM HayKu KaK MOILIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BaXKHEHILIEH COCTaBIAIOIIEH KYIbTYPBI;
—pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, HHTEPECA K UCCIIE0BATENbCKON 1EATEIbHOCTU

5. @opmuposanue Kynomypol 300p06bs U IMOYUOHANLHO20 OIAZONOTYUUA

—OCO3HaHUE LIEHHOCTU Oe3omacHoro o0pa3a >KU3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, Ba’KHOCTH
npaBua O€30MacHOro IMOBEJIEHUS Ha TPaHCHOPTE, Ha JIOpOrax, C OJJIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

—Cc(opMUPOBAaHHOCTh HaBbIKa pe(IeKCHH, MpPU3HAHHE CBOErO MpaBa HAa OLIMOKY M TAaKOro kK€ MpaBa y
JIPYroro 4eaoBeKa

6. Tpyooeoe éocnumanue:

— aKTHBHOE YYacCTHE B PEIICHUM NPAKTUYECKUX 3amad (B paMKax CEeMbH, IIKOJIBI, TOPOJa, Kpas)
TEXHOJIOTUYECKOW M COLMAIbHOW HAMPABICHHOCTH, TPEOYIOMUX B TOM 4HCIe U (PU3MYECKUX 3HAHUM; —
HHTEpEC K MPAKTHICCKOMY H3YUYCHHIO npodeccui, CBSI3aHHBIX

¢ pusukoi

7. DKonocuueckoe socnumanue:

—OpHUCHTAalUA Ha IMPUMCHCHHUC (I)I/I3I/I‘-ICCKI/IX 3HAHUM 11 pelICHUd 3a1a4 B obiactu Oprxcaromeﬁ CpCabl,



MJIAHUPOBAHUS TOCTYIKOB U OLEHKH X BO3MOKHBIX MMOCJIEACTBUH AJIsI OKPY>KaIOIIEeH Cpebl;
—O0CO3HaHUE TJI00ATEHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MTyTeH X PEIICHHs

Aoanmayusa o0yuarouie2oca K U3MeHAIOUWUMCA YC108UAM COYUANLHOU U RPUPOOHOIL CPeodbl.

—T1mOTpeOHOCTh BO B3aUMOJICHCTBUM TIPU BBIMOJHEHWHW MCCICIOBAHUM M TPOCKTOB (DHU3UUYCCKOM
HAIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM IPYTHUX;

—TIOBBILLICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSATEIbHOCTD;

—1noTpeOHOCTh B POPMUPOBAHNY HOBBIX 3HAHUH, B TOM YuCiIe (OPMYIHPOBATH UJICH, TOHATHS, THIIOTE3bI O
(U3UYECKUX 00BEKTAX U SBJICHUSX;

—O0CO3HaHue JIePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTh (hU3UKH;

—IUTAHUPOBAHKME CBOETO PAa3BUTHUS B MPUOOPETEHNN HOBBIX (DH3NUYECKUX 3HAHUH;

—CTpPEMJICHHE aHAIM3UPOBATh M BBISBISTH B3aUMOCBSI3U MIPUPOIBI, OOIIECTBA U SKOHOMHUKHU, B TOM YHCIIE C
HCIIO0JIb30BaHUEM (PU3UUYECKUX 3HAHUH;

—OIIEHKa CBOMX JICHCTBUU ¢ Y4ETOM BIMSHHUS Ha OKPYXAIOMIYIO Cpeay, BO3MOXHBIX TJI00AIBHBIX
OCJIENCTBUMI

—VyMeHMe ynpasnaTb cCBOel 06pa3oBaTeIbHOM AeATE/IbHOCTbIO;

—TOTOBHOCTb M CMOCOBHOCTb K 06pa30oBaHUIO, B TOM YuC/e K camoobpasoBaHMIO, Ha MPOTAXKEHUU BCEN XKU3HU;
CO3HaTe/IbHOE OTHOLIEHWE K HenpepbiBHOMY 00pa30oBaHWIO KaK YC/0BUIO YCMELWHOM npodeccuoHaibHOM U
0obLecTBEHHOM AeATeNbHOCTY;

—YyMEHHE COTPYIHUYATh CO B3POCIBIMH, CBEPCTHUKAMH, JETHMU MIIQJIIECTO BO3pacTa B 00pa3oBaTENIbHOM,
y4eOHO-UCCIIeIOBATENECKOM, MPOSKTHON U IPYTUX BUIAX NESATEIbHOCTH;

—C(OpPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMCHHOMY VPOBHIO PAa3BUTHUS HAYKU;
OCO3HAaHWE 3HAYUMOCTHU HAyKH, BJIAJICHUS OCTOBEPHOW HH(pOpManuend o0 NepeqoBBIX AOCTHKEHUSX U
OTKPBITHSX MHPOBOW M OTEYECTBCHHON HAyKH; 3aMHTEPECOBAHHOCTHh B HAyYHBIX 3HAHHUSIX 00 yCTpPOWCTBE
MUpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

—YyBCTBO FOPAOCTH 32 POCCUICKYIO PU3NICCKYIO HAYKY, TYMaHU3M;

—)KoJIoThYecKas KyJlbTypa, OepeKHOE OTHOILIIEHUE K POJHON 3eMJie, MpUpoaHbIM OoraTtcTBam Poccu u mupa,
TMOHUMAaHUE OTBETCTBEHHOCTH 34 COCTOSTHUE ITPUPOIHBIX PECYPCOB M pa3yMHOE MPUPOIONIOIB30BAHHUE.

Il. METOINPEIMETHBIE PE3YJIBTATDBI ocBoenust kypca ¢pusuku B 10-11 kiaccax.

MeTtanpeaMeTHBIMH pe3yJIbTaTaAMM OCBOCHHS BBIITYCKHUKAMU CPEIHEN IIKOJIbI IPOrpaMMBI 110 (PU3UKE
SABJIIOTCSL:

1) ocBOEHUE PEryISATUBHBIX YHUBEPCAIBHBIX YUEOHBIX 1€HCTBUI:

- CAMOCTOATEJIBHO ONPEAETATh LeIH, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a]]aul B 00pa30oBaTeIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYAlUX;

- OLICHUBATh PECYPChI, B TOM YHCJIE BpeMs U JIpyrue HemaTepuaabHbIe pecypChbl, HEOOXOAUMBIE A1
JOCTHKEHHMSI TIOCTABIICHHON paHee LIEIIH;

- COTIOCTAaBIIATh UMEIOIINECS BO3MOKHOCTH U HEOOXOMMBbIE JUIsl JOCTHXKEHMSI LIEJIN PECYPCHI;

- OIIPEACIIATh HECKOJIBKO MMyTEH JOCTHKEHHUS LIEIIH;

- 337]aBaTh IIapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOXKHO OIPEAEIINUTD, YTO LEIb JOCTUTHYTA,

- COITOCTABJIATh MOJIYYEHHBIN pe3yibTaT AE€ATEIbHOCTU C IOCTABICHHON paHee 1EIbIO;

- 0CO3HABATh MOCIEACTBUS TIOCTUKEHUS TIOCTABICHHOH 1€ B JIESITeIbHOCTH, COOCTBEHHON KU3HU U KU3HU
OKpY>KaIOIIMX JIIOAEH;

2) ocBOEHME TTO3HABATENIbHBIX YHUBEPCAIBHBIX YU€OHBIX JeHCTBUIL:

- KpUTHUYECKH OLIEHUBATh M HHTEPIPETUPOBATh HHPOPMALIMIO C PA3HBIX MO3UIIHIA;

- pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B MH(OPMALIMOHHBIX HCTOUHUKAX;

- HCIIOJIb30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATUUECKUE CPEIICTBA UL IIPEICTABIICHHS BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX MPOTUBOPEUUIL;



- OCYIIECTBIIATH Pa3BEPHYTHIN HH(POPMAIIMOHHBIN MTOWCK M CTABUTH HA €70 OCHOBE HOBBIC 33/1a4H;

- HCKaTh U HaXOJIUTh 0000IIEHHBIE CITOCOOBI PEIICHHS 3a/1aY;

- IPUBOJIUTH KPUTHUECKHUE apTyMEHTHI KaK B OTHOIIICHHH COOCTBEHHBIX CYKJEHUH, TaK U B OTHOIIICHUU
JNEUCTBUI U CYXKICHUN IPYTOro YeJIOBEKa;

- aHAJIM3UPOBAThH U MPEe0OPa30BBIBATH MTPOOIEMHO-TIPOTUBOPEUUBBIC CUTYAIINH;

- BBIXOJIMTH 33 PAMKH y4€OHOTO IIPEIMETa U OCYIIECTBIIATH IIeJICHAIIPABICHHBIN MOUCK BO3MOKHOCTH
IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JACHCTBHS,

- BBICTPAauBaTh HHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OTPAHUYEHHUS CO CTOPOHBI
JIPYrUX YYaCTHUKOB U PECYPCHBIE OIPaHUUCHUS;

- 3aHMMATh Pa3HbIC MO3UIINU B IO3HABATEIIPHOM JIEATEILHOCTH (OBITh YYEHUKOM U YUUTEIIEM;
(dhopMyIpoBaTh 00pa30BaTEIBHBIN 3aIIPOC U BBITOIHATH KOHCYIHTATUBHBIE (PYHKITUH CAMOCTOSATEIHHO;
CTaBUTH MPOOJIEMy U paboTaTh HaJ €€ PEIICHHEM; YIIPaBIATh COBMECTHON IMO3HABATEIIHHOU JIEATEILHOCTHIO 1
MOAYUHSTHCS);

3) ocBOECHHE KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUIA:

- OCYIIECTBJISITH JIEIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;

- pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAaHUEM aJICKBATHBIX SI3bIKOBBIX
CPEJICTB;

- pacrno3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUU U TPEJOTBPAIIaTh KOH(MIUKTHI O UX aKTUBHOU (hasbl;

- COTJIaCOBBIBATH TIO3UIIMH WICHOB KOMaH/IbI B TIporiecce paboThl Ha/l OOIIUM IIPOAYKTOM/PEIICHUEM;

- IPEICTABIAThH MYOJIUYHO PE3YIbTaThl MHANBUAYAIBHON U IPYNIIOBON AESITENLHOCTU KaK Mepes 3HAaKOMOH,
TaK Y Mepe]l HE3HAKOMOW ayAUTOPUEH;

- noaAOupaTh NapTHEPOB TS I€TTOBOKH KOMMYHHUKAIUH, UCXOJS U3 COOOpaKeHU pe3yabTaTUBHOCTU
B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITATHIA;

- BOCIIPUHUMATh KPUTHYECKHE 3aMEeUaHus KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

- TOYHO ¥ éMKO (DOpPMYJIHPOBATh KaK KPUTHUECKHE, TAK ¥ OJOOPHUTEIBHBIC 3aMEUaHHS B aJI[peC IPYTHX JIFOACH
B paMKax JIEI0BOIl 1 00pa30BaTeIbHON KOMMYHUKALIUY, U30€rast MpH STOM JTMYHOCTHBIX OIEHOYHBIX
CYXKJICHUU.

I1. HNPEIMETHBIE PE3YJIBTATDBI ocBoenusi kypca ¢pusuxku B 10-11 kiaccax.

IIpeaMeTHBIMHU pe3yIbTATAMM OCBOCHHUS BBIITYCKHUKAMH CPEJHEN MIKOJIbI MPOrpaMMbl IO (GU3UKE Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- ¢(hOpMHUPOBAHHOCTb MPEJCTABICHUN O 3aKOHOMEPHOM CBSA3M 1 MO3HABAEMOCTH SIBJICHUM MPUPOIBI, 00
O00BEKTUBHOCTH Hay4YHOT'O 3HAHUS, O POJIM U MeCTe (PU3UKU B COBPEMEHHOM Hay4YHOU KapTHHE MUPA;
MOHUMaHHe posu (GU3MKU B GOPMHUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHOW IPaMOTHOCTH YeJlOBeKa JIs
pPEIICHUA NPAKTHYCCKUX 3a/1a4,

- BJIaJIeHUE OCHOBOIIOJIAralOIMMH (PU3UYECKHUMHU OHATHAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPUSIMHU;
YBEPEHHOE MOJIb30BaHUE PU3NYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

- ¢()OpMHUPOBAHHOCTD MPECTABICHUN O (PU3NYECKOHN CYIIIHOCTHU SIBIEHUHN NPUPOJIbI (MEXaHHUUECKUX,
TCIJIOBBIX, DJICKTPOMAarduTHLIX U KBaHTOBBIX), BUJaxX MaTCpuu (BGHIGCTBO n none), JABMOKCHUHU KaK croco0e
CYILLECTBOBAHUS MAaTEPUH; YCBOCHUE OCHOBHBIX UJI€H MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YYEHUSI O CTPOCHUU
BCIICCTBA, DJICMCHTOB 3JICKTPOJUHAMUKHU U KBaHTOBOM (i)I/I3I/IKI/I; OBJIaJICHUC MMOHATUHHBIM arraparom
CHUMBOJIMYECKHUM SI3BIKOM (PU3HKH;

- BJIaICHUC OCHOBHBIMH METOJAMU HAYYHOI'O IMO3HAHUSA, UCITIOJIB3YEMBIMU B cbmm(e: Ha6J'IIO}IeHI/Ie, OIIMCaHucE,
U3MepeHue, SKCIIEPUMEHT; BilaJIeHUEe YMEHUSIMHU 00pabaThIBaTh pe3yabTaThl U3MEpEHU, 00HApYKUBAThH
3aBUCUMOCTH MCKIY (1)I/I3I/I'-IGCKI/IMI/I BCJIIMYMHAMMU, OOBICHSTH IMOJIYYCHHBIC PE3YIIbTATHI U AC€J1aTh BbIBOABI;

- BJIaJIeHUE YMEHUSMH BBIBUIaTh TUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAOMINX (PU3UUECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATH UX IKCIIEPUMEHTAILHBIMU CPEeACTBaAMH, (POPMYIUPYS LIETh
UCCIIEIOBAHMSI; BJIaICHUE YMEHUSIMU OIUCHIBATh U OOBSICHATH CAMOCTOSITENIHO MIPOBEIEHHBIE SKCIIEPUMEHTHI,
AHAJIIU3UPOBATD PC3YJILTAThI nonyquHoﬁ 13 SKCIICPUMCHTOB I/IH(i)OpMaHI/II/I, OonpeaciIsAiTb JOCTOBEPHOCTDH
IIOJIy4YEHHOT'0 pPe3yJIbTaTa;



- YMEHHUE pelaTh NpocThie GU3NIECKUE 3a1a4H;

- cOPMUPOBAHHOCTh YMEHUS TPUMEHSATH ITOTyYCHHBIC 3HAHUS U1 OOBSCHEHUS YCIOBUM MTPOTEKAHMS
(U3NYECKUX SIBICHUH B IPUPOJIE U IS IPUHATHUS MPAKTUYECKUX PEIICHHUH B TOBCEAHEBHOM KU3HH,

- IOHUMaHUe (PU3NYECKUX OCHOB M IIPUHIIMIIOB ICHCTBUS MAIIMH U MEXaHU3MOB, CPEJICTB MEPEABMKCHUS U
CBSI3U, OBITOBBIX MTPHOOPOB, IPOMBIIIJICHHBIX TEXHOJIOIMYECKHUX MPOLIECCOB, BIUSHUS UX HA OKPYKAIOIIYIO
cpeny; 0CO3HaHME BO3MOXKHBIX MPUYMH TEXHOTEHHBIX U YKOJIOTUYECKUX KaTacTpog;

- ¢(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOLIEHHIO K (pr3nuecKoil nHPOpMAaLKH, TOITy4aeMO 13
Pa3HbIX HCTOYHUKOB.

IIpeaMeTHbIe pe3yabTaThl OCBOCHHS BBITYCKHUKAMH CPEIHEH HIKOJIBI IPOTPAMMBI 1O (PU3HMKE Ha
YIJ1y0JIéHHOM YPOBHE JI0OJDKHBI BKIIIOUATh TpeOOBaHUSI K pe3ylibTaTaM OCBOEHUsI 6a30BOro Kypca u
JIOTIOJTHUTENBHO OTPAXKATh:

- ¢(hOMHPOBAHHOCTH CHCTEMBI 3HAHHH 00 00IMX (HU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX U TEOPHUIX U
IpeACTaBIeHUH O eiicTBIH BO BeeneHHOM (hM3nUecKux 3aKOHOB, OTKPHITHIX B 3MHBIX YCIIOBHSX;

- 0TpabOTaHHOCTH YMEHHSI HCIOIB30BATh U AHATM3UPOBATH Pa3HOOOpa3HbIe (M3NYECCKHE SBICHUS U
MIPUHIIMIIBI pa0OTHI U XapaKTEPUCTHKHU MPUOOPOB U YCTPOUCTB;

- YMCHHC pC€lIaTh CJIOXKHBIC 3a/1a4H,

- BJIaJICHUE YMEHMSIMH BBIJIBUTaTh FMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIINX (PU3NUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH, (OpMyTUpYs 1eb
HCCIIEA0BAHUS;

- BJIAJICHUE METOJaMHU CaMOCTOSTEJILHOTO IJIAHUPOBAHUS U TIPOBEICHUS (PU3UUECKUX IKCIIEPUMEHTOB,
OIMCAHUS ¥ aHAJIN3a MTOJyYEHHOW N3MEPUTEIBHON MHPOPMAITUH, ONIPEICIICHUS JOCTOBEPHOCTH ITOJTYICHHOTO
pe3yJibTarta;

- cpOpMUPOBAHHOCTH YMEHHI MPOTHO3UPOBATH, AHATTU3UPOBATH U OIEHUBATH MMOCIIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHOM JCATEIILHOCTU YEJIOBEKA, CBA3AHHOM ¢ (PU3NUYECKUMHU MPOIECCaMU, C TTO3UITUN
9KOJIOTMYECKOM 0€3011acHOCTH.

OcHOBHOe coepxxkaHue Kypca

[TpodunbHbI ypoBeHH 00pa30BaHUS

Pa3nes 1. ®Pu3nka U eCTeCTBEHHO-HAYYHBINH METO/] O3HAHUS NPHPOIbI

®duszuka — (yHIaMeHTalbHas HayKa o ipupojie. HaydHslil MeTO/] MO3HAHHUS.

MeTobl HayqyHOTO UCCIeI0BaHUs (PU3UUYECKHX SBIEHUH. DKCIIEPUMEHT U TEOpUs B IPOIIecCe MO3HAHMS
npupoasl. [lorpemHocty usmepennit puznyeckux BenuduH. OLeHKa rpaHul] MOrpelIHocTel, YUE€T X npu
BBIUMCIICHUSX U NIPH MTOCTpoeHHH rpadukoB. Hayunsle runore3sl. Moaenu pu3nyeckux siBJIeHUH.
3aKOHOMEPHOCTh M ciydyallHOCTh. PU3nyecKue 3aK0OHbI U TEOpUH. [ paHUIBI MPUMEHUMOCTH PU3NYECKUX
3akoHOB. du3nueckas kapTuHa Mupa. OTKpBITUS B (U3UKE - OCHOBA MTPOrpecca B TEXHUKE U TEXHOJIOTHH
pon3BOACTBA. PU3HKA U KYJIbTYpA.

Pa3nea 2. Mexanuka

[Ipeamer u 3a7aum KacCU4ECKON MeXaHUKU. KnHeMaTnueckne XapakTepUCTUKN MEXAHUYECKOTO IBH)KCHMUS.
Cuctemsl oTcuéra. CriocoObl onrcaHusi MeXaHUYecKoro ABkeHus. CKalsipHble U BEKTOpHbIE (pu3nyeckue
BEJIMYMHBI. MTHOBEHHAs1 CKOPOCTh. Y CKOpeHHE. PaBHOYCKOpEHHOE IBM>KEHUE. [[BHKEHHE 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO.

Macca u cuna, cnoco6sl ux u3mepenus. [IpuHun cyneprno3unuu cuil. 3aKoHbl TuHAMUKU. MHepuuanbHbie
CUCTEMBI OTCYETA. FIHBapHaHTHBIE U OTHOCUTENIbHBIEC BEIMYMHBI B KIIACCUYECKOM MeXaHuke. IIpuHiun



OTHOCUTENBHOCTH ["anmunes. 3aKkoH BCEMUPHOTO TArOoTeHus. BpamaTensHoe nBukeHue Tei. SBinenus,
HaOJroAaeMble B HEMHEPLUAIBHBIX CHCTEMaxX OTCUETA.

3aKkoH coxpaHeHus: uMIynbca. Kuneruueckast sueprusi 1 pabora. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.
Kunernyeckas 3Heprus BpallaroIIEerocs Tea.

IToTeHunanpHas 3HEPrys Tea B rpaBUTAllMOHHOM noJe. [loTeHnanpHas 3Heprust ynpyro
ne(pOopMHUPOBAHHOIO Tea.

3aKOH MU3MEHEHUS U COXPAHEHUS MEXaHUUYECKOM SHEPIUH.

JluHaMuKa BpaIlaTeIbHOTO IBUKEHUS a0COIIOTHO TBEPOIO Tea.

PaBHOBeCHE MaTEpUAIIBHON TOYKHU U TBEPLOTO Tena. MOMEHT Cuilbl. Y CII0BUS PABHOBECUS TBEPAOIO TEJaA B
NCO. PaBHOBecue x)uakoctu u raza. Jlasnenue. /[BukeHne KUIKOCTEN U ra30B. 3aKOH COXPAaHEHUS SHEPTUU
B JUHAMMKE >KMJIKOCTH.

Pasznea 3. Mosexyasipaasi pu3MKa ¥ TEPMOAUHAMUKA

OcnoBbl MKT u TepmoguHamMuku. JKkcriepuMeHTanbHble qokasatesnbetsa MKT. Mogens naeansHoro rasa.
HasneHne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH ra30B.

AOGcomoTHas TeMiieparypa. Y paBHEHHE COCTOSIHUS UACATBHOTO ras3a.

CBs3b cpe/lHe KWHETHUECKOW SHEPIUHU TEMJI0BOT0 JIBMKEHUS MOJIEKYII ¢ a0COIIOTHON TeMIepaTypo.
Arperarssle cocTossHMA BemecTBa. Da3oBeie nepexoabl. HachlleHHBIE M HEHACBIILEHHBIE Napbl. BiaaXxHOCTH
Bo3ayxa. CTpoeHue KUIAKOCTEN U TBEPABIX Tell. I3MeHeHus1 COCTOsAHMI BemiecTBa. MexaHn4ecKkue CBOMCTBA
TBEpAbIX Ten. Kpucrannmueckue u amopdHble TENa.

Buytpennss sHeprus. Pabota u teruionepeaaya kak crocoObl U3MEHEHUs! BHyTpeHHel sHepruu. [lepsblit
3aKOH TePMOAMHAMUKHU. ArabaTHbIH nporecc. Bropoii 3akoH TepMoanHamMuKu. [IprHIUTIBL TeHCTBHS
tertoBbix ManuH. Luki Kapuo. KII/] rernoBoii mamunsbl. [1poGieMbl TEIIO3HEPIreTUKH U OXpaHa
OKpY>Karolleu Cpeibl.

Paznen 4. OCHOBBI JIEKTPOAMHAMUKH

[Ipeamer u 3a7a4u SAEKTPOAMHAMUKU. DIIEKTPUUECKOE B3aUMOICHCTBUE. DIIEMEHTAPHBIN 3JIEKTPUUECKUMA
3apsj. 3aKOH COXpaHEHUs JIEKTpUIecKoro 3apsaaa. 3akoH Kynona. Hanpsyk€HHOCTB 31EKTPUYECKOTO MOJISL.
[IpuHIUI Cynepro3uIuy 3JIeKTprudecKux nosen. [lorennuman siekTpuyeckoro mnoss. PasHocTs moTeHnuanos.
IIpoBOAHMKY M TUAIEKTPUKH B IIEKTPUYECKOM I0JIE. DIEKTPUUYECKAs EMKOCTb. DHEPIHsl dJIEKTPUUECKOTO
TIOJISL.

ITocTosHHBIN 1EKTpUYECKUI TOK. VICTOUHUKH ITOCTOSHHOTO TOKA. DJIEKTPOABIIKYILIAs cuia. 3akoH OMa 1t
MIOJIHOM 3JIEKTPUUECKOH LIeTH. DIEKTPUUECKU TOK B METalllIaX, IEKTPOJINTaX, razax u Bakyyme. [lna3ma.
[TomynpoBoHukU. COOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTD MOITYIPOBOJHUKOB. [10yITpoBOIHUKOBBIE
pu0opsl. CBEpXIPOBOAUMOCTD.

Maruutsoe none. Maaykuust MarauTHOro noss. IlpuHnmn cynepno3unyuyu MaraiuTHbIX nosied. Cuna AMmepa.
Cuna Jlopennia. MarHuTHbIe CBOMCTBA BElIECTBA. DJIEKTPOJIBUTATENb.

3aKkoH 31eKTpoMarauTHoW nHAyKIMH. [IpaBuio Jlenna. Camonnnykuus. MTHAyKTUBHOCTB. DHEprus
MarHuTHOTO 1oJisA. NHIyKIIMOHHBII TeHepaTop IEKTPUIECKOT0 TOKAa. MarHuTHbIE CBOWCTBA BEIIECTBA.
Pa3nea S. KosieOanusi 1 BOTHBI

Mexannueckue konebaHus. AMILIUTYA, IEPUOJ], YacTOTa, pa3a kosnedanuil. [IpeBpaiieHus suepruu npu
KosiebaHusxX. BeiHy)1eHHbIe KoneOanus. Pe3oHaHc.

OnexTpoMarHuTHble konebanus. KonedarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIeOaHu .
["apMoHMUYECKUE 3JEKTPOMAarHUTHBIE KOJIeOaHus. BeIHYX/1eHHbIE 2JIEKTPOMAarHUTHbIE KOJIeOaHMUs.
Ilepemennslii Tok. KonaeHcaTop U KaTylIka B €U EPEMEHHOT0 TOKa. AKTUBHOE COIIPOTUBJICHHUE.
DJeKTpUUecKuil pe3oHaHc. DieMeHTapHas Teopus Tpanchopmaropa. [IpousBoacTBo, nepeaaya u
noTpebdieHue NEeKTPUUECKON SHEPTUH.

OnexTpoMarHuTHoe nose. Buxpesoe anekrpuueckoe nose. CKOpOCTh 3JEKTPOMAarHUTHBIX BOJIH. CBoOlCTBa
AJIEKTPOMAarHuTHBIX BOJH. [lonsipusanus, natepdepeHus u qudpakiuus 31eKTPOMarHUTHBIX BOJIH.
[IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

Paszpnen 6. OnTuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJJHOPOAHOM Cpefie. 3aKOHbI
OTpakeHHUs U mpenomiieHus cseta. [lonmHoe oTpaxkenue ceera. @opmysa TOHKOHN JMH3bL. OnTHYECKUE
pUOOPBHI.



Ckopoctb cBeTa. BonHoBble cBoiicTBa cBeta. MHTEepdepentus cBera. Audpakius csera. {udpakunonnas
pewérka. [Tonspuzamus ceera. Jlucnepcus caera.

Bunel nznyuennii. Criekrpsl. CriektpanbHblil aHanu3. [IpakTnueckoe npruMeHeHue 3JeKTPOMarHUTHBIX
W3JTyYEHHUI.

Pa3nes 7. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

WNHBapuaHTHOCTh MOZYJIsl CKOPOCTH CBETa B BakyyMme. [[puHIMIT OTHOCUTENBHOCTH DUHILITEHHA.
[TpocTpaHcTBO M BpeMs B CHIEIUATBHON TEOPUH OTHOCUTEIBHOCTU. DHEPIrUs U UMITYJIbC CBOOOHON YaCTHIIBI.
Cs13p Macchl ¥ 3Hepruu cBoOoAHON yacTullbl. [lonHas sHeprusi. DHEprus MOKOo4.

Pa3nea 8. KBantoBasi puznka. Pusnka aroma ¥ aTOMHOIO S1/Apa

[IpenmMert u 3a1a4u KBaHTOBOM (DU3HKHU.

TemoBoe uznyuenue. Pacnpenenenue s3Hepruu B CriekTpe adcoiitoTHO uépHoro tena. ['unoresa [lnanka o
kBaHTax. doTtosnekrpuuecknii 3pdekr. 3akonsl pororddexra. YpapHenue DiiHmTeiHa 11 Gporodddexra.
®ortoH. JlaBnenue csera. KopnycKynsspHO-BOJIHOBOM Ayaau3M CBOWCTB CBETA.

Mopnenu crpoenus atroma. OnbiTel Pezepdopaa. ObbsacHeHne TMHEHYaToro CeKTpa BOAOPOia Ha OCHOBE
KBAaHTOBBIX MOCTyaToB bopa. ['unoresa ne bpoiins o BOTHOBBIX CBONCTBax 4acTHil. Judpakiys 31eKTpOHOB.
CooTtHomenue Heonpenenénnoctei I 'elizenoepra. ClioHTaHHOE M BBIHYKJICHHOE U3JIyYeHHE CBeTa. JIa3epsl.
CoctaB u cTpoeHue aToMHOro sijipa. CBOMCTBA SAJAEPHBIX CUJI. DHEPIUsl CBSI3U aTOMHBIX sifiep. Buabl
PaaNOAKTUBHBIX MPEBPALIEHUN aTOMHBIX s1€ep. SAepHbIe CIIEKTPHI.

PanuoaxkTuBHOCTE. Bubl paquoakTUBHOTO U3/IydeHUs. 3aKOH pajinoakTUBHOro pacnana. CBoiicTBa
MOHU3HMPYIOLIUX SACPHBbIX U3nydeHul. Jlo3a uznyuenus. fnepueie peakuuu Llennas peakuus neneHus saep.
Anepnast sHepreTuka. TepMosIepHbIi CHHTE3. DieMeHTapHbIie YacTullbl. DyHaaMeHTaIbHbIC
B3auMoO/ieiicTBUs. bruonornueckoe aeiicTBUE palMOAKTUBHBIX U3JIy4ECHHUI.

DOnemeHTapHble YacTUllbl. DyH/ITaMEHTaJIbHbIE B3aUMOICHCTBUSA. Y CKOPUTEININ AIEMEHTAPHbBIX YACTHII.
Pa3nen 9. Ctpoenue Bcenennoii

[TpumennMOCTh PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH K U3YUSHHIO MIPUPOJIBI KOCMHYECKHX OOBEKTOB H
saBieHnil. Kocmuueckue uccienoBanms, MX HaydHOE U SKOHOMUYecKoe 3HaueHue. ColHeuHas akTUBHOCTh U
e€ BiusgHUe Ha 3emito. Mcrounuku sHepruu u Bo3pact ConHua u 38€34. [Ipencrasnenne 00 oOpazoBaHuu
3BE3]1 U IUIAHETHBIX CUCTEM U3 MEk3BE31HOM cpenbl. Hama ["anaktuka u mecto COaHEYHOU CUCTEMBI B HEH.
Hpyrue ranaktuku. [IpocTpaHcTBEeHHO-BpeMEeHHBIE MacTaObl HabIroaeMoii Beenennoii. PennkroBoe
n3nyuenue. [lonarue o pacimpenun Beenennoit. Opomonnu BeeneHHoM.

Ilepeyenb npakTnyeckux pador (10 ki)

Jlaboparopubie pabOTHI:

Nel. M3ydyenue nBuKeHHs Tela 10 OKPYKHOCTH.

Ne2. 3MmepeHue KECTKOCTH MPYKUHBI.

Ne3. M3mepenne koappuiireHTa TPeHUS CKOIbKEHHS.

Ned. M3ydyenue nBuxkeHUs Tena, OpOIIEHHOI0 TOPU30HTAIBHO.

No5. M3yuenne 3aKkoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

No6. M3yuenne paBHOBECHS TeJa MO AEHCTBUEM HECKOJIBKUX CHIL.

Ne7. I3smepenue Temneparypsl KHUJIKOCTHBIMU U IIU(PPOBBIMU TEPMOMETPAMHU
Ne8. DOxcnepumenTanbHas mposepka 3akoHa I eli-JIroccaxa.

N9, HCCHGHOB&HI/IQ OCTBIBAHHA BOABI M IPOBEPKA I'MITIOTE3bI «KCKOPOCTHh OCTBIBAHUS BOJIbI JIMHEIHO 3aBUCUT
OT BPEMCHU OCTLIBAHUS»



Nel0. U3mepenue yaenbHOM TEIUIOTHI TUIaBIEHUS JIbJA.

Nell. ITocnenoBaTenbHOE U NapaIeIbHOE COEAMHEHUE MPOBOIHUKOB.

Nel2. ITpsimoe nzmepenue DJIC ucTouyHHKa TOKA.

Nel3. M3mepenne O/1C u BHyTpEHHETO COIIPOTUBIIEHUS UICTOYHHUKA TOKA.

Nel4. UccnenoBanue 3aBUCMMOCTH HAMPSXKEHUS HA MOTIOCAX UCTOYHUKA TOKA OT CHJIBI TOKA B IIETIH.
Nel5. MccnenoBanue 3aBUCUMOCTH CUJTBI TOKA Yepe3 JIAaMIIOUKY HAaKaJUBaHUS OT HAIPSDKEHUS Ha HEH.
HanpasJ/ieHusi MPOEKTHOM eI TeJIbHOCTH

y‘le6H0-I/ICCJ'Ie,I[OBaTeJ'IBCKaH 1 IIPOCKTHAasA ACATCIIbHOCTD 06yqafoumxc>1 B paMKaXx M3Y4YCHHUSA KypcCa (1)I/ISI/IKI/I
IIPOBOAUTECA B TOM YHUCJIC 110 TAKKUM HaIIPaBJICHUAM, KaK: HCCICAOBATCIIBCKOEC; MHKXCHCPHOC, ITPUKIATHOC,
I/IH(bOpMaI_[I/IOHHOG; COMAJIBHOC, UTPOBOEC; TBOPUCCKOC. y‘le6H0-I/ICCJ'ICI[OBaTeJ'IBCKaﬂ pa60Ta ydalmuxcsa
OpraHnu3oBaHa 1o OJHOMY U3 HaHpaBJ’IeHI/Iﬁ . YpO4UHasa y‘Ie6HO-I/ICCJ'IeI[OBaTeJ'ILCKa${ ACATCIIbBHOCTD YYAIIUXCA:
HpO6HeMHbIe YPOKH; CEMUHAPBI; IPAKTUYICCKHUEC U J'Ia60paTOpHLIC 3aHATUA, JIP.

OpFaHI/I‘lHO HCIOJIB3YCTCA MPOCKTHAA ACATCIBHOCTD YUAIIUXCA ITPU HU3YUCHUU TAKHUX TEM, KaK:

BHCKTI)OMEIFHI/ITHLIG KOJ'I668.HI/I$I, QJICKTPOMArdnuTHbLIC BOJIHBI, aCTpOCI)I/ISI/IKa, ONITHKA, MOJICKYJISIpHAd (I)I/ISI/IKa u
Ap.

Hcnonb3oBanue pesepBa y4eGHOT0 BpeMeHH

B 10-om kitacce 11 4 pe3epBHOro BpeMeHH J100aBIIEHBI B pa3/iell KKUHEMAaTHKay, 3 4 100aBeHBI B pa3el
«3aKOHBI COXPAHEHHUS» U 5 U PE3EpBHOIO BPEMEHM YUUTHIBAIOT akTuyeckue 34 Henenu BMecto 35 1o
IIporpaMMe.

B 11-oM kitacce 5 4 pe3epBHOTO BpeMEHH J100aBJICHBI B pa3/ie]l «MarHUTHOE ToJie» U 18 1 qo0aBiieHb B
paszen «IOBTOPEHHE.

3. TemaTH4eckoe IJIAHUPOBAHHE.

Yruy0n1éHnnblil ypoBeHb 00pa3oBaHus
10—11 kaaccel (340 4)

10 kaace (17049)
OcHoBHoOe coJep:kaHue 10 TeMaM OcHoBH
OcHoBHBIC BUIbI 1eATEJIbHOCTH ble

HanpasJ
CHUA
BOCIIUTA
TeJIbHOM
padoThI

1. Hay4Hblii MeTOJ NO3HAHUS NPUPOABI (4 4 = 24 +24 U3 pe3epBHOI0 BpEMEHH)

®uszuka - pyHIaMeHTallbHasl HayKa O IPUpo/Ie. OOBACHATH Ha KOHKPETHBIX MTPUMeEpax 1,4, 1,6;

HayuHbIi1 MeTOI TO3HAHUS U METO/IbI poib u MecTo Gpu3uKH B popmupoBanuu | 1,7

UCCIIeIOBaHUs PU3NYECKUX SBJICHUH. COBPEMEHHOM KapTUHBI MUPa, B Pa3BUTUHU

OKCHEpUMEHT U TEOPUs B IPOLIECCE ITO3HAHUS COBPEMEHHBIX TEXHUKH U TEXHOJIOTHM, B

PUPOJIBI. MPaKTUYECKON AESITETbHOCTH JIIOIEH.

HOI‘peI_HHOCTI/I H3MepeHI/Iﬁ (pI/I3I/IquKI/IX I[CMOHCTpI/IpOBaTL Ha NpuMepax




BeJIMUMH. O1EHKA IPaHUI] TOTPEIIHOCTEN 1
MPEJICTABICHUE UX NP MOCTPOCHUH IPaPUKOB.
Hayunsie runoressl. Moaenu puzndeckux
siBreHul. GU3nuecKre 3aKOHbI U TEOPUHU.
[Tpunin coorBeTcTBUS. [ panuIbl
MPUMEHUMOCTH (PH3UYECKHX 3aKOHOB. Poib 1
MecTO (pU3UKU B GOPMUPOBAHUN COBPEMEHHOM
KapTUHBI MUPA, B MPAKTUUYECKOU J1eATEbHOCTH
moaei. Qusuka u Kyromypa.

B3aMMOCBSI3b MEXy (PU3UKON U IPYTUMHU
€CTECTBEHHBIMH HayKaMH.
BocnpousBoauTs cxemy Hay4yHOTO
MO3HAHUs, PUBOJUTH IPUMEPHI €&
HCIOJIb30BaHUS.

JlaBaTh onpenesieHue NOHATHI U
pacrno3HaBaTh UX: MOJIENb, HAyyHas
TUI0TE3a, (U3NYecKas BeIUYNHA,
(buzmveckoe siBJICHUE, HAYIHBIH (PakT,
¢bu3nveckuil 3aKoH, (pu3NIecKas TeOpus,
MIPUHIIUIT COOTBETCTBUA.

O00CHOBBIBATH HEOOXOIUMOCTD
WCIOJIb30BAaHUS MOJIEJICH ISl OMUCaHUs
(bu3NYECKUX MOJETICH U MPOLIECCOB.
[IpuBoIUTH MpUMEPHl KOHKPETHBIX
SIBJICHH, TIPOLIECCOB U MOZEIEH I uX
OTIHMCaHUS.

[TpuBoauTH pUMEPHI HU3HIECKIX
BEJIMYMH.

®opmynupoBaTh GU3NUYECKUE 3aKOHBI.
YKa3pIBaTh rpaHUIIB TPUMEHUMOCTH
(bu3MYECKUX 3aKOHOB.

[TpuBOANTE IPUMEPHI NCTIOTB30BAHUS
(bu3MUeCKUX 3HAHUI B )KUBOIHCH,
apXUTEKType, NEKOPATHBHO-TIPUKIATHOM
HCKYCCTBE, CIIOpTE.

Oco3HaBaTh LICHHOCTh HAYYHOT'O
MO3HAHUS MHUpa JJi YeJIOBEUYECTBa B
LEJIOM U ISl KQKJIOTO YeJIOBEKAa B
OTJIENIbHOCTH, BAXKHOCTh OBJIaJICHUS
METOIOM HAYYHOTO MO3HAHMS IS
JOCTHIKEHUS ycIiexa B JJ000M BHJIe
MIPAKTUYECKOU JIEATEIbHOCTH.

I'0TOBUTH Mpe3eHTalUU U COOOLIEHHS 10
M3Yy4EHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPEJICTABJICHBI B yUeOHUKE)

2. Mexanuka (754 = 69 u +64 U3 pe3epBHOI0 BpeMeHH)

Kunematuka (21 4y =154y + 6 4 u3 pe3epBHOro0 BpeMeHH)

Cucremsl orcuera. CiocoObl OUCAHUS
MEXaHHYECKOTO JBIKeHUS. CKaIsIpHBIE U
BEKTOPHbIE (PU3NYECKUE BEJIM- YUHBI.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
PaBHOyCcKOpeHHOE ABUXKEeHME. J[BIKEHUE IO
OKPYXHOCTH C ITOCTOSIHHOM 110 MOJTYJTIO
CKOpPOCTBI0. IHBapHaHTHBIE U OTHOCUTEIbHBIC
BEJIMYNHBI B KHHEMATHKE

IIpencraBisaTe MEXaHUYECKOE
JBUKEHUE TeJa YPaBHEHUSIMHU
3aBUCUMOCTH KOOPJIMHAT U IIPOCKIUN
CKOpOCTH OT BpeMeHHu. [IpeacraBiars
MEXaHUYECKOE ABUKEHUE Tella
rpadukamMu 3aBUCUMOCTH KOOPAUHAT
U IIPOEKLUN CKOPOCTH OT BPEMEHHU.
Onpenensatb KOOPAUHATHI,
MIPOMICHHBIN IIyTh, CKOPOCTb U
yCKOpeHue Tena o rpaduxkam
3aBUCUMOCTH KOOPJIMHAT U IIPOCKIUHN
CKOPOCTH OT BPEMEHHU.

Omnpenenstb KOOPAUHATHI,
MIPOMICHHBIN ITyTh, CKOPOCTh U

1.2:1,3;
1,6




YCKOPEHHE Teja [0 YpaBHEHUSIM
3aBHCUMOCTH KOOPJMHAT U MPOSKLIUI
CKOpPOCTH OT BPEMEHH.

[TpuoOperats ONBIT pabOTHI B TPYIIIIE
C BBIIIOJIHEHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH

3akonsbl AuHamMuku Herorona (10 1)

SBnenune nnepuun. Macca u cuna.
HNuepuuanbHble CUCTEMBI OTCYETA.
BzaumogeiictBue ten. Clio)KeHue Cuil.
IIepBblii, BTOPOY U TPETHUI 3aKOHBI
Hrrotona.

Hpunyun omnocumenvrnocmu I anunes.
T'eoyenmpuueckas u eenuoyenmpuieckas
cucmembl omcuéma.

JlaBaTh onpeneieHue MOHATHI: HHEPLIHS,
WHEPTHOCTh, Macca, CUa,
PaBHOJEUCTBYIONIAS CUJIa, UHEPIHAIbHAS
cucreMa OTcuéra, HeMHepLuanbHas
cCUCTeMa OTCUETa, 2e0YeHmMpUIecKas u
2eUOYeHMPUYecKasi CUCeMbl OMCUEma.
PacnioznaBath, HaOIIOAATh SIBJICHUE
uHepuuu. [IpuBoAUTH IpUMEPHI €r0
MIPOSIBIICHUS] B KOHKPETHBIX CUTYAIIUSX.
OOBACHATh MEXAaHUYICCKHEC SIBIICHUS B
WHEPIUATBLHBIX U HeUHepYUATbHbIX
cucremax otuéra. BeiiensaTs gericteue
TEN IpYT Ha Apyra U XapaKkTepu30BaTh UX
cunamu. [IpumeHaTs 3HaHUSA O AEHCTBUAX
HaJ BEKTOpaMHU, MOJTYYCHHbIE Ha YPOKax
reoMerpun. OnpenensTb
PaBHOJICHCTBYIONIYIO CUITY ABYX U OoJiee
cuit. Onpeodensimob pagHoOeticmaeyouyio
CUTLY IKCNEPUMEHMATILHO.
@opMyIMpOBaTh NIEPBBII, BTOPON U
TpeTuii 3akoHbl HpI0TOHA, YCIOBUS UX
MIPUMEHUMOCTH. Bbisgnsams ycmouuugvle
NOBMOPAIOUUECS CEA3U MENHCOY
YCKOpeHuem mena u oeticmsyroueli Ha
He2o cunoll. Ycmanasniueams guzuieckui
cMblenl KOdppuyuenma
NPONOPYUOHATLHOCIU 8 MO C8s3U (
8eIUYUHA 0OpamHasn macce meia)
Ycemanasnusams mpemuii 3axon
Hviomona skcnepumenmansho.
IIpuMeHATH NepBbIN, BTOPON U TPETUH
3aKkoHbI HhtoTOHA MpU pereHnn
PACUETHBIX U IKCHEPUMEHMATbHBIX 3a/1ad.
0Ob60cH06bIBAMb BO3MOIHCHOCL
npUMeHeHUsl 8Mopo20 U mpemvbe2o
3axonoe Helomona 6 ceoyenmpuyeckoii
cucmeme omuéma. Haxooumow 6
O0ONOHUMENbHO Tumepamype u
unmepHeme uHgpopmayuio,
NOOMEEPAHCOarOUYIo epawerue 3emiu.
dopMynUpoOBaTh TPUHIIUT
OTHOCUTENBHOCTH [ anuiest.

1,1;1,3;
15:1,6

Cuubl B Mexanuke (164)

3aKkoH BCCMHUPHOTI'O TATOTCHUS, I'PaBUTAIUOHHAA

‘ ITepeuncnarh BUIbI B3aUMOJEHCTBUS TEI U

12,14,




noctostHHas. Cuna TsoxecTd. Cuia TSHKECTH Ha
npyrux 1uianerax. [lepBast kocMuyeckas CKOpPOCTb.
JIBu>keHre HeOECHBIX TeN U CIYTHUKOB.

Bec u HeBecOMOCTb.

Cuinbl ynpyroctu. 3akoH ['yka. Cuiibl TpeHus.
JlaboparopHbie pabOTHI:

1. 3ydyenue aBuKeHUs TeJa 10 OKPY>KHOCTH.

2. U3mepeHnue xECTKOCTH MPYKUHBI

3. U3mepenne koddduirenTa TpeHus CKOIbKEHUSI.

4. N3ydyenue qBUKEHUS Tea, OPOIIEHHOTO
TOPU30HTAIIBHO.

BH/JIbI CWJI B MEXaHUKe. J[aBaTh
omnpeieJICHUE MOHATUH: cuila TSHKECTH,
cuJja yrnpyrocTH, CHiia TpeHus, Bec,
HEBECOMOCTb, IIEPETPY3KA, IIepBas
KOCMHYECKAsi CKOPOCTb.

®opMynMpoBaTh 3aKOH BCEMUPHOTO
TATOTEHUS U YCIOBUS €ro MIPUMEHUMOCTH.
HaxonuTe B HOMOJHUTENBHON JIMTEPATYPE
U MHTEepHEeTe UH(POPMAIIHIO 00 OTKPBITUU
HproTOHOM 3aKOHA BCEMHUPHOTO
TATOTEHUS, a TaKkKe HH(POPMAIIHUIO,
MIO3BOJISIIOILYIO PACKPBITH JIOTUKY
Hay4HOI'O [MO3HAHUS IIPU OTKPHITUHU 3aKOHA
BCEMHUPHOTO TAroTeHUs. [[puMeHsITh 3aKOH
BCEMHUPHOTI'O TATOTEHUS IIPU PELICHUU
KOHKPETHBIX 3aJ1a4.

HmeTs npeacTabienne 00 HHEPTHOM Macce
Y TPaBUTAIMOHHOW Macce: Ha3bIBaTh UX
pasinyue ¥ CXOACTBO.

PaccuuThiBaTh CUILy TAXKECTH B
KOHKPETHBIX CUTYallUsX. BeIauciars cuiry
TSKECTH U YCKOPEHUHU CBOOOIHOTO
MaJieHUs Ha JPYTruX IU1aHeTax. Beraucnsate
yCKOpeHHue CBOOOIHOTO MaJIeHus Ha
paznuyHbIX muporax. Haxoauts B
JIOTIOJIHUTEILHOM JINTEpaType U UHTEPHETE
MH(pOpPMaLIMIO O MapaMeTpax IJIaHET U
Ipyrux HeOecHbIX Tell. PaccunThIBaTh
IIEPBYI0 KOCMUYECKYIO CKOPOCTb.
Hcnonb30BaTh 3aKOHBI MEXAHUKH JJIS
0OBSICHEHUS IBUKEHUSI HEOCCHBIX TEI.
BoruncnsaTe Bec Ten B KOHKPETHBIX
cutyanusax. HaxoauTs cxoacTBoO u
pa3nuyus Beca U CUJIbI TSKECTH.
Pacnio3naBaTe 1 BOCIIPOU3BOIHUTH
COCTOSIHMS T€JI, TPU KOTOPBIX BEC Tela
paBeH cuJie TSHKECTH, OOJIbIIE MIIM MEHBIIIE
e€. OnuceIBaTh U BOCIPOU3BOIUTH
COCTOSIHME HEBECOMOCTH TeJa.
Ornpenensars neperpysKy Tena npu
pemennu 3ana4. Haxoauts B
JTIOTIOJIHUTEILHOM JInTepaType U HUHTEPHETE
WH(OpMaIKIO O BIUSHUN HEBECOMOCTH Ha
OpraHu3M uenoBeka. [ 0ToBUTH
MPE3EHTAIMU U COOOIIEHUS O TOBEACHUN
TEJ B YCIOBUAX HEBECOMOCTH, O MOJIETAX
YeJI0BEKa B KOCMOC, O TOCTUKEHUSAX
Hale CTpaHbl B TOATOTOBKE
KOCMOHABTOB K IOJIETAM B YCJIOBHSIX
HEBECOMOCTH.

Pacnio3naBaTh, BOCIPOU3BOINUTH U
HaOII0/1aTh pa3NuYHbIE BUABI Aeopmanyu

1,7




tes. DopmynupoBaTh 3aKoH ['yka,
IPaHULbI €70 IPUMEHUMOCTH. BrIuncisaTe
Y U3MEPSTH CUILY YIIPYTOCTH, KECTKOCTh
IPYXHUHBI, )KECTKOCTb CUCTEMBI IIPYKUH.
HccnenoBarh 3aBUCUMOCTD CHIIBI
YIPYTOCTH OT JeOopMaIii, BHITOIHSATH
HKCIEPUMEHTAIbHYIO IIPOBEPKY 3aKOHA
I'yka. Pacno3HaBaTh, BOCIIPOU3BOIUTb,
HaOJI0AaTh SIBJIEHUS CYXOT0 TPEHHUs
IIOKOSI, CKOJIb)KEHU S, KAUEHMUs], IBJICHUS
COIPOTHBIICHUS IIPHU JBUKCHHUHU TEI B
KUAKOCTU WU raze. M3mepars u
n300pakaTh rpa)u4ecKy CUIIbl TPEHUS
IIOKOSI, CKOJIb)KEHUS, KAUYEHUsI, HKUJKOTO
TPEHMSI B KOHKPETHBIX CUTYyalUsX.
Hcnonb30BaTh GOPMYITy CHUIIBI TPEHHS
CKOJIbJKEHUS IS PEILIEHUSI KOHKPETHBIX
3aja4. BBIABIAT SKCIIEPUMEHTAIBHO
BEJIMYMHBI, OT KOTOPHIX 3aBUCUT CUJIA
TPEHMSI CKOJIbKCHHUS.

W3MepsaTh cuily TSKECTH, CUITY YIIPYTOCTH,
BEC TeJIa, CUIIy TPEHUS, YAJIUHEHUE
npyxuHbl. ONpenenaTs ¢ HOMOIIbIO
KOCBEHHBIX U3MEPEHUN KECTKOCTD
NpYXUHBL, K03 unmenT tpenus
CKOJIb)KEHUS.

PaGorate B nape npu BbIIIOJHEHUU
IIPAKTUYECKUX 3aJaHUMN.

HaxonuTe B JOMOJHUTENBHON JIMTEPATYPE
U MHTEpHEeTe HH(OPMALHIO O MPOSBICHUIX
CHWJIBI TPEHUS, cloco0ax €€ yMEeHbILIEHUS U
YBEJIMUYEHUS, POJIM TPEHUS B IPUPO/IE,
TEXHUKE U OBITY.

ITpyMeHATH NOTydEeHHbIE 3HAHUSI IPU
pellIeHnH 3a71a4 Ha OJJTHOBPEMEHHOE
JIEHCTBUE HA TEJIO HECKOJIBKUX CWJI, Ha
JIBUKEHHE CHCTEMBI CBA3aHHBIX TEJI.
HaxoauTs B TOMOIHUTEIBLHON JTUTEPATypE
Y MHTEpHETEe UH(POPMAIIHIO O BKIIAJE
pa3HBIX yYEHBIX B Pa3BUTHE MEXaHUKHU.
["'0TOBUTH NpE3eHTAMH U COOOIIEHNUS 10
WU3Y4YEHHBIM TEMaM.

BBINOTHATE 10NOTHUTENBHBIE
UCCIIeI0BATEIbCKUE PabOTHI 110
M3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI
IPEe/ICTaBJICHbI B yUeOHUKE)

[TpuMeHsITh 3aKOHBI AMHAMUKH JTSI
ONMCAHNUHU JABUKCHUSI PEATIBHBIX TEJl.

3aKoH coxpaHeHHusl UMIYJbca (5 4)

Nmnynbe Tena. UmMnynbse cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTUBHOE IBUIKEHHUE.

JlaBaTh onpeneieHue MOHATHI: UMITYJIbC
MAaTepUaIbHON TOUYKH, UMITYJIbC CUIIBL,
WMITYJIbC CUCTEMBI TEJl, PEAKTUBHOE

1,2:1,3;
15:1,6




JBUKEHHE, PEaKTHUBHAs CHUJIA.
Pacrnio3HaBath, BOCIIPOU3BOMTD,
Ha0JI01aTh YIIPYTUe U HEYNIPYyTUe
CTOJIKHOBEHUS TEJ, PEaKTUBHOE
JIBUKECHHE.

Haxonutbs B KOHKpETHON CUTyalluH
3HAYEHUS UMITYJIbCa MaTepHaIbHOM
TOYKU ¥ UMITYJIbCA CHIIBI.
DopMyIMpoBaTh 3aKOH COXPAHEHUS
UMIYJIbCa, TPAHULBI €TI0 IPUMEHUMOCTH.
CocTaBnaTh ypaBHEHUs, ONUCHIBAIOIINE
3aKOH COXpaHEHUs UMITYJIbCA B
KOHKpPETHOU cuTyanuu. HaxoauTs,
UCIOJIB3Ysl COCTaBJICHHBIC YPAaBHEHUS,
HEU3BECTHBIC BETMYHUHBI.

Co3znaBaTh CUTYalH, B KOTOPbIX
MIPOSIBIIIETCS 3aKOH COXPAHEHUS
UMITYJbCA.

CocTaBisTh MU PELICHUH 33734
ypaBHEHUS C Y4ETOM PEaKTUBHOW CHUIIBI.
Haxoauth B AONOJHUTENBHOM
JTUTepaType U UHTEpHETe NH(OPMALIHIO
I10 33JJaHHOH TEME.

I'oTOBUTH Mpe3eHTaluu U COOOIICHHUSI 110
M3Yy4EHHBIM TeMaM. (BO3MOXHBIE TEMBI
MIpE/ICTaBJICHbI B yYEeOHUKE).

I'oTOBUTE MIpE3EeHTALIMN B COOOIIICHHS O
MoJIéTax YesloBeKa B KOCMOC, O
JOCTIDKEHUSIX Halleil CTpaHbl B OCBOCHUU
KOCMHUYECKOTO IMPOCTPAHCTBA.
BEIMONHATE JONOJTHHUTENBHBIE
HCCleI0BaTeNIbCKUE paboThI 110
M3Yy4EHHBIM TeMaM (BO3MOKHBIE TEMBI
MIpE/ICTaBJICHBI B yUCOHUKE)

PaGorate B nape wiu rpymnmne npu
BBITIOJTHEHUH MPAKTUYECKUX 3aJIaHUM.

3akoH coxpaHeHHusi MexaHn4eckoii yHeprum (10 v)

Pa6ora cunbl. MomuocTs. Kunernueckas sHeprusi.
PaGora cunbl Tspxectu. [loTeHmansHas sHeprus
TeJa B TpaBUTAIIMOHHOM Toie. PaboTa cuibl
ynpyroctu. [loTeHnnansHas SHeprus ynpyro
nehOopMUPOBAHHOTO TEIa.

3aKOH COXpaHEHHs MEXaHUYECKON YHEPTHH.
Jlabopartopnast pabota: M3ydenne 3akoHa
COXPAaHEHUS MEXaHHUECKOH YHEPTUH.
Uccnenosanue: VMccnenoBanre eHTPAIbHOTO

ynapa.

JlaBaTh omnpeneneHue MOHATHIA: padoTa
CHUJIBI, MOIITHOCTB, KWHETHYECKAsl YHEPTHS,
MOTEHLIMAIbHAs SHEPTUs, TOJHAs
MEXaHUYECKasl YHEPT s, U30JUPOBaHHAs
CUCTEMa, KOHCEpBAaTHUBHAs CUJIa.
BbrancnsaTh B KOHKPETHON CUTyallK
3HaYeHUs PU3NYECKUX BEJTUYMH: paboTa
CHJIBI, pabOTa CUJIBI TSKECTH, paboTa CHUIIBI
YOPYroCTH, paboTa CUJTBI TPEHUS,
MOIIHOCTH, KHHETUYECKOW IHEPTHH,
M3MEHEHHUs KUHETUYECKOW SHEPTHH,
[IOTEHLIMAJIbHON YHEPTHH B
rPaBUTALMOHHOM T10JI€, TOTEeHIIMATILHOM
SHEPIUU YIpyro 1epOopMHPOBAHHOTO Tela,
ITOJIHOM MEXaHWYECKON YHEPTUU.

1,3; 1,4,
16:1,7




CocTaBisATh YpaBHEHUS, CBSA3BIBAIOIICH
paboTy CHIIbI B KOHKPETHOM CUTYAIHH C
U3MEHEHUEM KMHETUYECKOW SHEPruu Tea.
®opMyIMpoBaTh 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPruu, Ha3bIBATh
TPaHHULIBI €70 TPUMEHUMOCTH.
CocTaBiATh ypaBHEHHUS, ONUCHIBAIOIINE
3aKOH COXPaHEHHUsI MOJIHOW MEXAHUYECKOU
SHEPIrUU B KOHKPETHOM CUTyalUU.
CocTaBisTh CUTyallMH, B KOTOPOH
MIPOSIBJISIETCS] 3aKOH COXPAHECHUS
MEXaHUYECKON IHEPTUU.

BBITIONHATE 3KCIIEPUMEHTATBHYIO
IIPOBEPKY 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

BBINOTHATE KOCBEHHBIE U3MEPEHHUS
MMITYJIbCa TeJla, MEXaHUYECKON SHEprun
Tena, paboThl CHIIbI TPEHUS.

PaGorate B nape, rpymre npu
BBIIIOJIHEHUH NPAKTUYECKUX 3aJaHUM.
CocTaBisITh YpaBHEHUS U HAXOAUTh
3HaYeHUS (PU3NYECKUX BETUYUH MIPU
COCTaBJICHUH 3314, TPEOYIOIIHNX
OJIHOBPEMEHHOI'0 IPUMEHEHHUSI 3aKOHOB
COXpaHEHMsSI UMITYJIbCA M1 MEXaHUYECKOU
SHEPruH; 3a7ad, 0 YCIOBUIO KOTOPBIX
COXpaHsieTCs UMITYJIbC, HO U3MEHSETCS
MOJIHASI MEXAHUYECKAsi SHEPTUSI CUCTEMBI
Ten. BeluucasaTe BTOPYI0 KOCMUUYECKYIO
CKOpOCTb.

HaxonuTe B JOMOJHUATENBHON JIMTEPATYPE
U MHTEpHEeTe HH(OPMAIHIO M0 3aJaHHOH
TEeMeE.

["'0TOBUTH Npe3eHTaUU U COOOLIEHUS O
M3Y4YEHHBIM TEMaM.

BBINOTHATE TONOJIHUTENBHBIE
HCCIIeI0BATENbCKUE PaOOTHI 1O
W3Y4YEHHBIM TEMaM.

[TpuMeHsTh 3aKOHBI COXpaHEHUs
UMITYJIbCA Y DHEPTUHU I ONIMCAHUS
JIBUKECHHSI pEaJIbHbBIX TEJ.

I[I/IHaMI/lKa BpPpalIaATCJIbHOI0 ABMKCHUSA

a0co1I0THO TBEPAOro TeJia (3 1)

OcCHOBHOE ypaBHEHHE TMHAMUKH BpaIaTEIbHOIO
JBUKEHU. YTIIOBOE YCKOpPEHHE. MOMEHT CHUIIBL.
MowmeHT uHepuuu TBEPAOro teaa. MoOMeHT
HMITYJIbCA. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA.
Kunernueckas sHeprust abCoIOTHO TBEPIOTO Tea,
BPAILAIOLIEr0Csl OTHOCUTEIBLHO HEMTOABHKHOM OCH.

JlaBaTh omnpeneneHue NOHATHI MOMEHT
CHUJIBI, YTJIOBOE YCKOPEHUE, MOMEHT
MHEPIH a0COIIOTHO TBEPJIOTO TeEa,
MOMEHT UMITYJIbCA, KWHETHYECKast SHEPTus
a0COIOTHO TBEPMIOTO TeNa.

BbIuucnsaTe B KOHKPETHOM CUTYyaIluu
3Ha4YeHUs1 PU3NYECKUX BEIMUUH: MOMEHTA
CHWJIBI, YTJIOBOTO YCKOPEHUSI, MOMEHTA
MHEPIUH a0COITIOTHO TBEPJIOTO Tea,
MOMEHTa UMITYJIbCa, KHHETHYECKOMN

1,1:1,3;
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SHEpruu adCOJIIOTHO TBEPIOTO TeNa.
CocTaBisITh OCHOBHOE ypaBHEHUE
JUHAMHUKHU BpalllaTEIIbHOTO JIBH)KEHUS B
KOHKpEeTHOMU cutyauuu. OnpenensTs,
UCIIOJIB3YS COCTaBJICHHBIEC YpaBHEHUS,
HEU3BECTHbIE BEIUYUHBI. POpMYIINPOBATH
3aKOH COXPaHEHUS MOMEHTA UMITYJIbCa,
YCIIOBUS €70 NPUMEHUMOCTU. COCTaBIISITh
ypaBHEHHUE, OMUCHIBAIOIIEE 3aKOH
COXpaHEHMsI MOMEHTA UMITyJIbCa B
KOHKpeTHOU cutyauuu. OnpeaensTh,
UCIIOJIb3YSl COCTaBICHHOE YpaBHEHMUS,
HEU3BECTHBIC BETUUHUHBI.

CoznaBath CUTyalH, B KOTOPBIX
MPOSIBIISIETCS 3aKOH COXPaHEHHUsI MOMEHTa
UMITyJIbCA.

HaxoauTs B TOMOTHUTENHHOM TUTEpaType
¥ MHTEpHETE NH(OPMAIIHIO O IPHUMEpax
IIPAKTUYECKOI0 IPUMEHEHNUS 3aKOHa
COXpaHEeHHsI MOMEHTA UMITYJIbCa, O
THPOCKOIIE.

Craruka (5

1)

PaBHOBecHe MaTepuanbHOM TOUYKU U TBEPIOTO
Tena. Bunbsl paBHOBECHS. Y CIIOBHS PaBHOBECHS.
MoOMEHT CuIIBI.

Jlaboparopnas pabora:

W3yueHne paBHOBECHSI ITOJT ACHCTBUEM HECKOJIBKUX
CHIL

[laBaTp onpeneiieHue NOHATHIA:
YCTOMYMBOE PABHOBECHE, HEYCTOMYNBOE
paBHOBecHe, 6e3pa3InYHOE PaBHOBECHE,
MOMEHT CHJIbI, IJIEYO CHJIBI.

Haxonuth B KOHKpETHOM cUTyanuu
3HAYEHUS IJIe4a CUJIbl, MOMEHTA CHJIBI.
[lepeuncnaTh ycinoBusi paBHOBECHUS
MaTepUalbHOU TOYKU U TBEPAOTO TEA.
CocTaBisATh ypaBHEHUs, ONIUCHIBAIOLINE
YCIIOBUSI PaBHOBECHSI, B KOHKPETHBIX
cutyanusax. OnpenensiTs, UCIIONb3Ys
COCTaBJIEHHOE YpaBHEHUS, HEU3BECTHBIE
BEJINYUHBI.

Pacnio3naBaTh, BOCIPOU3BOINUTH U
HaOII0/IaTh pa3IMYHbIC BUABI PABHOBECHS
TeJ.

N3mepsaTs cuiibl Tpy MOMOITA
JUHAMOMeTpa U U(POBOro AaT4UKA
CHUJIbL, U3MEPSTH IJIEHO CHJIBI.

HaxonuTe B JOMOJHUATENBHON JIUTEPATYPE
U MHTEpHEeTe HH(OPMAIHIO O 3HAUYCHUU
CTaTHKU B CTPOUTEILCTBE, TEXHUKE, OBITY,
o0BsicHeHUE (POPMBI U Pa3MEPOB OOBEKTOB
npupoabl. ['0TOBUTH Mpe3eHTaluu U
COOOIIIEHHS, BBIITOIHATD
HCCIIeI0BATENbCKHUE PA0OTHI IO 3a/laHHBIM
temaM. PaboTath B mape npu BHIMOJTHEHUN
nmabopaTopHON pabOTHI.

1,4;1,5;
1,6;

OcHOBBI THAPOMEXAHUKH (5 1)

Hasnenue. 3akoH [lackans. PaBHoBecue

JlaBaTh onpeneneHue NOHATU:
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JKUJIKOCTH U Tra3a. 3akoH Apxumena. [InaBanue
TeJ.

JBmxenue )kuakoctu. 3akoH bepnysiu.
VYpasuenue bepnymin.

HEC)KMMAaeMas )KUAKOCTb, PABHOBECUE
XKHUAKOCTHU U raza, THIPOCTaTHYECKOE
JaBJICHHE, JIJAMIHAPHOE TCUYEHUE,
TypOyJIEHTHOE TEUEHUE.
PacnioznaBath, BOCIIpOM3BOIUTE U
HaOJII0AaTh JIAMUHAPHOE U
TypOyJIEHTHOE TEYEHUE KUKOCTH.
Haxonutbs B KOHKpETHON CUTyalluH
3HAYEHUS JABJICHUS B IOKOAIEHCS
XKuakoctu uiu raze. opmynuposarsb
3aKoH [lackans, NpUMEHATh 3aKOH
[Mackans st OObACHEHUS
THIPOCTaTUYECKOTO MapagoKca, st
OOBSICHEHUS IeHCTBHSA
THIPaBIMYECKOTO Ipecca U
BBIUHCIICHUS [IapaMETPOB IIpecca.
DopMyIMpoBaTh 3aKOH ApXumena.
[IpumensTh 3aK0H ApxuMea npu
pewennu 3a1a4d. PaccuntsiBaTh
IJIOTHOCTH TEJa MO €ro MOBEACHHUIO B
xuakoctu. OnpenensarTb BO3MOXHOCTh
IJIaBaHMs Teja.

CocraBnarts ypaBHeHue bepHysuin B
KOHKPETHBIX cuTyauusix. Onpenenars,
HCIIOJIb3YSl COCTABJICHHBIEC YPaBHEHUS,
HEU3BECTHBIC BEJINYHMHBI.

[IpuBOaUTE IPUMEDHI,
WJUIIOCTPUPYIOLIUE BBIIIOJHEHUE
ypaBHenus bepryin. [Ipumensarts
ypaBHeHUe bepHyun aJi onucaHus
JBUKEHUSI )KUIKOCTH B PACTEHUSAX U
KUBBIX OpraHU3Max.

Haxonute B 1ONOJIHATEILHON
JUTEepaType U HHTepHeTe HHPOPMALIUIO
00 UCIOJIB30BaHUU YpaBHEHUS
bepHynau B TEXHUKE U B OBITY.

1,6

[TonBeneHnne NTOroB U3y4eHHs TeEMbI «MexaHnUKa

OnuceIBaTh MEXaHMYECKYIO KapTHHY
mupa. [lepeuncnsats 00beKTHI, MOACTH,
SIBIICHUSI, PU3NUICCKUE BEIIMINHBI, 3aKOHBI,
Hay4yHbIe (DaKThI, CPECTBA OMHCAHMUS,
paccMaTpuBaeMbIe B KJIACCUYECKON
MexaHuke. DopMynupoBaTh MPSIMYIO U
00paTHYIO 33a/1a4yy MEXaHUKHU. Y Ka3bIBaTh
TPaHUIIBI TPUMEHUMOCTH MOJIENIeH U
3aKOHOB KJIACCUYECKON MEXaHUKH.
Ha3zbiBaTh mpuMepsl UCTIOIB30BaAHUS
3aKOHOB MEXAHUKH ]ISl OTTUCAHUS
JBUKEHHS PEATbHBIX TEJ.
XapakTepru3oBaTh CUCTEMHYIO CBA3b
MEX1y OCHOBOIIOJIATAIOITIMHI HAYYHBIMU
MOHSTHSIMH «IIPOCTPAHCTBO» M «BPEMS»,
HA3bIBaTh X CBOICTBA.

1,7




3. Mouekyasipuas ¢pusuka u repmoanHamuka (36 1)

OcHOBBI MOJICKY/ISIPHO-KHHeTHYeCKOH Teopuu (7 1)

MouekyIapHO-KUHETUYECKAsI TEOPUS CTPOEHUS
BEIIIECTBA U €€ HKCIIEPUMEHTAIIbHbBIC
JI0Ka3aTelbcTBa. bpoyHOBCKOE ABUXKEHUE.
Temneparypa u TeroBoe paBHoBecue. [kanb
Henbcus u KenpBuaa. AGCOIIOTHAS
TEeMIIepaTypa Kak Mepa CpeIHeH KHHETUYECKON
SHEPI'MH YaCTHUIl BEIIECTBA.

Cuibl B3aMMOJICHCTBHS MOJIEKYJ B pa3HbIX
arperaTHbhIX COCTOSIHUSIX BEILECTBA.

Moaens «ujealibHbIN ra3y. JlapjieHue rasa.
CB43b MEXYy JABJICHUEM T'a3a U CPEIHEH
KMHETUYECKOM dHEprueH rmocTynaTeabHOro
JBUKEHHUSI YaCTULL ra3a.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU UI€ATIbHOIO ra3a.
JlaboparopHbie pabOTHI:

N3mepenne temneparypbl KUAKOCTHBIMU U
U(PPOBBIMU TEPMOMETPAMH.

HUccnenosanue:

UccnenoBanue nBukeHusi OpoyHOBCKOM
yacTuilsl ( 1o Tpekam Ileppena)

JlaBaTh onpenieneHue NOHATUI:
TETJIOBBIE SIBIICHHS, MAKPOCKOITMYECKHE
TeJla, TEIIOBOE JABHKEHHE,
OpoyHOBCKOE JBXKeHUE, Tuhy3us,
OTHOCHTEJIbHAs MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIIpHAs
Macca, MOJIEKYJIa, Macca MOJIEKYIIbI,
CKOpOCTH JIBUYKCHHS MOJICKYJIHI,
CpeAHssl KHHETHYEeCKasi SHeprus
MOJIEKYJIbI, CHJIbI B3aUMOICHCTBHUS
MOJIEKYJI, UJ€aTIbHbIH ra3,
MHUKPOCKOITMYECKHE MapaMETPHI,
MaKpOCKOIMYECKHUE MTapaMeTphl,
IaBJIECHHE Ta3a, a0COIMIOTHAS
TeMIIeparypa, TeII0BOEe PaBHOBECHE,
MKT.

[lepeuncasTb MUKPOCKOIIMUYECKUE U
MaKpOCKOITMYECKHE MTapaMeTphI rasa.
[lepeuncasTb OCHOBHBIE MOJIOXKEHUS
MKT, npuBouTs NpuUMeEpHI,
pe3yabTaThl HAOIIOACHUN U ONUCHIBATD
HKCIEPUMEHTHI, OKA3bIBAIOIINE MX
CIPaBEJIMBOCTb.

Pacrnio3HaBath ¥ ONMHUCHIBATH SIBJICHUS:
TEIJIOBOE JIBUXKEHUE, OPOYHOBCKOE
IBUXKCHHE, TUPDY3HSL.
Bocnpou3BoauTh U 00bSACHATH OIBITHI,
JEMOHCTPHPYIOIIUE 3aBHCUMOCTD
CKOpOCTH NMpoTeKaHus 1upPy3un ot
TEMIIEPATyphl U arperaTHOTO COCTOSHHS
BemiectBa. Habmonars quddysuto B
KHUJIKOCTSIX M ra3ax.

Hcnonb30BaTh NOTy4YEHHBIE HA ypOKax
XVUMHW YMEHHSI OTIPEICTISATh 3HAYCHUS
OTHOCHTEJIbHOW MOJIEKYJISIPHOM Macchl,
MOJISIPHOW MAacChl, KOJINYECTBA
BEIIECTBA, MACChl MOJIEKYJIHI,
(bopmynrpoBaTh GUNIECKUNA CMBICIT
MOCTOSIHHOM ABOTaipo.

OnwuceIBaTh METOBI ONPEICIICHUS
pa3MepoB MOJIEKYJI, CKOPOCTH MOJIEKYIL.
OneHnBaTh pasmMep MOJIEKYIIBI.
OOBACHATH OCHOBHBIE CBOMCTBA
arperaTHBIX COCTOSIHUH BEIIeCTBa Ha
ocHoBe MKT.

Co31aBarh KOMIBIOTEPHBIE MOJIETH
TETJIOBOTO JIBUYKEHHSI, OPOYHOBCKOTO
JBUKEHMUSI, ABJIEHUS AUPPYy3HUH, OTIbITa
Ileppena.

OnuceIBaTh MOJIENb HJI€ATHHOIO Trasa.

1,3; 1,4;
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Onpenensatb rpaHullbl €€
MIPUMEHUMOCTH.

CocraBisiTe ocHOBHOE ypaBHeHHEe MKT
UJICATLHOTO Ta3a B KOHKPETHOM
cutyauuu. OnpenensiTh, UCIOJIb3Ys
COCTaBJICHHBIC YPABHEHUS,
HEWU3BECTHBIE BEJIMYHHBI.

CocraBisiTh ypaBHEHUE, CBSA3BIBAIOIICE
JIABJICHUE UJEAIIBHOTO ra3a co CpeiHen
KMHETUYECKOM SHEpruel MOJIEKyJ B
KOHKpPETHOU cutyanuu. OnpeaensiTh,
WCIIONB3Ys COCTABJIICHHBIC YPABHEHUS,
HEWU3BECTHBIE BEJIUYHHBI.

OnuceBaTh CIOCOOBI U3MEPECHHUS
TeMriepaTypbl. CpaBHUBATH LIKaJIbI
KenbBuna u Lenbcus.

CocTaBisATh ypaBHEHUE, CBA3BIBAIOLICE
a0COJIIOTHYIO TEMIIEPATYPY CO CpeIHEN
KUHETHYECKOM SHEprUeit MOJICKYJI.
Ornpenenarb, UCTIOIb3YSl COCTABICHHBIE
ypaBHEHUSI, HEU3BECTHBIC BEIIMUNHBI.
CocTaBisATh ypaBHEHUE, CBA3BIBAIOLIECE
JaBJICHUE UCAIIBHOTO rasa ¢
abCOMIOTHON TeMIIepaTypoil B
KOHKpETHOU cutyaruu. OnpenesnsiTh,
WCII0JIb3Ysl COCTABJIICHHBIE YPABHEHUS,
HEU3BECTHBIC BEITMYHUHBI.

N3mepsaTs Temneparypy JKUJIKOCTH, ra3a
XKHUJIKOCTHBIMH U TU(DPOBBIMU
TEPMOMETPAMHU.

PaGorats B nmape, rpyrie npu
BBITTOJIHEHUH MPAKTUUYECKUX 3aJaHUM.
Haxonute B 1ONOJIHATEILHOU
IuTEpaType U UHTEPHETE CBEIECHUS 11O
HCTOPHUH Pa3BUTHUSI AaTOMUCTHUYECKOM
TEOPHUH CTPOEHUS BEIIECTBA.

YpaBHeHUsI COCTOSIH

us rasa (8 4)

VYpaBHEHHE COCTOSHUS UACATBLHOTO rasa.
VYpaBHeHue MeHzeneeBa-Knaneipona.
N3onporieccel. ['a3oBbie mpo1eCCHI.
JlaGopatopHnas pabora:
DKcrnepuMeHTallbHas TPOBepKa 3akoHa ['eii-
JIroccaka.

Hccnenasanne:

HccenenoBanue n30mpoLeccos.

CocTaBisTh ypaBHEHHE COCTOSTHUS
U/IeabHOTO ra3a U ypaBHEHHE
MenneneeBa-Knanelipona B KOHKpETHON
CUTYalluu. BBIUUCIATH, UCTIONB3YS
COCTaBJIEHHOE ypaBHEHUE, HEU3BECTHbBIE
BEJIMYUHBI.

Pacrio3HaBaTh M OMMCHIBATH IMponecCoul B
ujieaIbHOM rase.

[Iporuo3upoBath 0COOCHHOCTH
MPOTEKaHUs IPOILIECCOB B UACATHHOM ra3e
Ha OCHOBE YPaBHEHUI COCTOSHHS
UJCabHOTO ra3a U ypaBHEHUS
MenneneeBa-Knaneiipona. OG0CHOBBIBaTh
U OTCTauBaTh CBOM MPEAIOIOKEHHS.
DopMyJIUPOBATH TA30BbIE 3aKOHBI U

1,2:1,5;
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OIpeNeNATh T'PAaHULIbI UX TPUMEHUMOCTH.
CocTaBisTh ypaBHEHHS I UX OTHCAHHUSL.
BbIuucisaTe, UCIOJB3Ys COCTABIEHHOE
ypaBHEHHE, HEU3BECTHBIC BEIMUHUHBI.
[TpencraBnsaTs B Buje rpaukoB
M30XOPHBIN, M300apHBIN U
U30TepMHUeCcKuil poueccbl. OnpeaensiTs
o rpadukam xapakTep mnporecca u
MaKponapaMeTpsl U1€albHOI0 rasa.
HccenenoBars 3KCIIEPUMEHTAIBHO
3aBUCUMOCTH MEXJly MaKkpoIapaMeTpamMu
IIPU U30TIPOLIECCaxX B rase.

W3MepsaTh AaBiIeHHUE ra3a MAHOMETPaMH U
U(POBBIMU JIATYMKAMU JIABJICHUSA T'a3a,
TeMIIepaTypy ra3a >KuKOCTHbIMU
TEPMOMETPaMHU U LU(POBBIMU
TeMIIepaTypHbIMU AaTYMKaMH, 00BbEM ra3a
— C IOMOIIBIO CHIIb(OHA.

PaGorate B nape, rpymre npu
BBINOJIHEHUH MTPAKTUYECKUX 3a/1aHU.
Haxoauts B muTeparype U HHTEpHETE
uH(OPMALIHIO IO 33JJaHHOM TeMe.
["'0TOBUTH Mpe3eHTANU U COOOIIECHHS 10
u3ydeHHbIM TeMaM. [IpuMeHsaTs Mosenb
U/ICTBHOTO Ta3a JIIsl OIMCAHUS
IOBEJICHUS PeaIbHbIX I'a30B.

B3auMHble npeBpamenusi ;KMJAKOCTH U ra3a (3 )

B3anmHbIe peBpaleHus KUIKOCTH U rasa.
Haceiiennsle v HeHachlleHHbIE NTapbl. [laBieHue
HACBILLIEHHOr0 napa. Kunenue. BrnaxxHocTts
BO3/yXa.

HccnenoBanue:

HccnenoBanue oCcThIBaHUS BOJBI.

JlaBatb onpeneneHne MOHATUI:
UCMapeHue, KOHJCHCalHsl, KUIIEHHE,
JUHAMHYECKOE pPaBHOBECHUE, HACHIILIEHHBIH
nap, HEHaCBILICHHBIN TIap, KPUTHYECKAs
TeMIeparypa, TemrepaTypa KuneHus,
abCoJIIOTHAs! BIQXKHOCTh BO3/1YyXa,
NapluHuaJIbHOE JaBIeHUEe, OTHOCUTENbHAS
BIIQ)KHOCTB BO3/1yXa, TOUKA POCHI.
Pacnio3naBaTh, BOCIPOU3BO/INUTS,
HaOJI01aTh SIBJIEHUS: HCIIapEHUE,
KOHJEHCAllUs, KUIIEHUE.

OnucelBaTh CBOMCTBA HACHIIIEHHOTO TIapa.
CozniaBaTh KOMIIBIOTEPHBIE MOJIENIN
JUHAMHYECKOIO PABHOBECHSI.

N3MepAaTh BIa)XHOCTH BO3yXa C
IIOMOUIBIO0 THTPOMETPA U IICUXPOMETPA.
OnuceBaTh YCTPONWCTBO TUTPOMETPA U
ncuxpomerpa. OnpenensaTb
OTHOCHUTEJIbHYIO BIaKHOCTb I10
MICUXPOMETPUUECKOM TabuIIe.
Ornpenensats a0CONMIOTHYIO BIAKHOCTh
BO3/yXa, OTHOCUTENBHYIO BJIAXKHOCTh
BO3/yXa, MaplHaIbHOE 1aBJICHUE, TOUKY
POCHI B KOHKPETHBIX CUTYalUsX.
HaxoauTs B tuTeparype u HUHTEpHETE
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nH(pOpMalLIKIO, TOTOBUTH NMPE3EHTAIUH U
COOOIIEHUS O BIIUSHUU BIKHOCTH
BO3/lyXa Ha MMPOLIECCHI
JKU3HEJESATEIIbHOCTH YEJIOBEKA.

Kuakocru (3 4)

Mopeins ctpoenus xkuakoctu. [loBepxHocTHoe

HaTsbkeHue. CMauMBaHUE U HECMavyMBaHUE.
Kanunnsper.

[IepeunciaTs CBOKMCTBA KUIKOCTH U
OOBSICHATB MX C IOMOIIBIO MOJIENIN
CTPOEHUS )KUJKOCTH, CO3aHHON Ha
ocHoBe MKT.

JlaBaTb onpeneneHre MOHATUI: CUJla
IOBEPXHOCTHOT'O HATSKEHMUS,

KO3 PHUIHUEHT MOBEPXHOCTHOTO
HaTSKEHMS1, TIOBEPXHOCTHAS SHEPTHsL.
Pacnio3naBaTh 1 BOCIIPOU3BOJUTD
IPUMEPBI IPOSBICHUS CHIIBI
IIOBEPXHOCTHOT'O HATSYKEHUSI.
OnpenensaTs CUily IOBEPXHOCTHOTO
HATSDKEHUS, KOOQPHUIIUEHT
HOBEPXHOCTHOT'O HATSKEHMUS,
MIOBEPXHOCTHYIO SHEPTHUIO KUAKOCTU B
KOHKPETHBIX CUTYaIUIX.

Pa3znuyarh cMaunBaronye u He
CMauyuBaloIIMe TOBEPXHOCTh KUAKOCTH.
OOBSACHATD MPUYUHY JBHKECHUS )KUJIKOCTH
[0 KaIIWJIISIPHBIM TPYOKaM.
PaccuuThIBaTh BHICOTY MOTHSATHS
(omyckaHus) KHUJIKOCTH IO KAWILIIAPY.
HaxoauTs B tuTeparype U HHTEpHETE
UH(pOPMaLHIO, TOTOBUTH MTPE3EHTALH U
COOOILIEHUS O MPOSIBIIEHNUU AEUCTBUS CUIIbI
MOBEPXHOCTHOTO HATSKEHHSI B AKUBOH U
HEXHBOW MPUPOJIE, HA POU3BOJICTBE.

1,2:1,3;
15:1,7

Teépavble Teaa

24)

Kpucrannmaeckue u amopdusie Tena. Mogenb
CTPOEHUS TBEPABIX Te. MexaHnuecKkue CBOMCTBa

TBEPABIX Ten. KUaAKue KpuCTalIbl.

JlaBaTb onpeneneHne MOHATHN:
KPHUCTAJNTNYECKOE TeJI0, aMOpgHOe TeJo,
AHU30TPOIHUSL.

Ha3zpiBaTh cX0/CTBa U pa3Inyus TBEPABIX
TeN, aMOP(HBIX TeJN, KUAKUX KPUCTAILIIOB.
IIepeuncnars cBOMCTBA TBEPABIX TEN U
0OBSACHSITEH UX C IIOMOIIBI0O MOJEIIH
cTpoeHus. [leMoHCcTpUpoOBaTh
0COOEHHOCTH CTPOEHHUS KPUCTAIITMYECKUX
¥ aMOP(HBIX TBEPABIX TEJ, UCTIOIB3YS
00BEMHBIE MOJIENH KPUCTAILIIOB.
[TpuBOIMTE MpUMEpPHI IPOLIECCOB,
MOJTBEPKIAIOIIUX CXOJCTBO U PA3IUYUS
CBOWCTB KPUCTALITMYECKUX U aMOP(HBIX
Ted.

Haxonuts B MHTEpHETE U
JIOTIOJIHUTEILHOM JINTEpaType CBECHUS O
CBOICTBaxX M NPUMEHEHUHU
KPUCTATIMYECKUX U aMOP(PHBIX TBEPBIX

1,1:1,2;
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TeJl.
["'0TOBUTH NMpe3eHTAUHU U COOOLICHUS IO
U3Y4YEHHBIM TEMaM.

OcHoBbI TepMmoanHaMuKH (13 1)

Buytpennss sneprus. TepmoanHamuueckas
cucTtema u e€ paBHOBeCcHOe coctosiHue. Pabora n
TeruIonepe1aya Kak CriocoObl H3MEHEHMSI
BHYTpEHHEH 3Hepruu. KonuuecTso TeIoTsl,
TEIIOEMKOCTb, (Da30BbIE IIEPEXO/bl. Y paBHEHHUE
TeruioBoro 6ananca. [lepBrlit 3aK0H
TEPMOJIMHAMUKH.

Anmabatblii mporece. HeobpatumocTtsb
TEIIOBBIX MpoIeccOB. BTopoii 3akoH
TEPMOJMHAMMKHU U €T0 CTATUCTHUECKOE
TOJIKOBaHHUE.

[IpeobpazoBanue 3HEPTUU B TEIIIOBBIX
MamuHax. [Hukin Kapnro. KII1/] TersoBbix
MaIlI}H.

ITpoGnembl 3HEPreTUKH U OXpaHa OKPYKAOLIeH
Cpelibl

JlaBaTh onpeneneHue MOHATHIA:
TEPMOJIMHAMHUYECKAsi CUCTEMA,
M30JIMpOBaHHAs TEPMOIMHAMUYECKAs
CUCTEMa, PABHOBECHOE COCTOSHUE,
TEPMOAMHAMHYECKUN MTPOIIEeCC,
BHYTPEHHSISI SHEPTUsI, BHYTPEHHSIS
SHEPrus UeaJbHOro rasa,
TEINIOEMKOCTh, KOJTUYECTBO TEIIOTEI,
ylienbHas TeryioTa IIaBJIeHus,
ylenapHas TerioTa napoodpa3zoBaHus,
ylieabHas TeIjaoTa CrOpaHusl TOIINBA,
paboTa B TepMOIMHAMUKE, aIHa0aTHBIN
rpolecc, 00paTUMBIi Mpoliecc,
HEOOpaTUMBIH MpoILecC, HarpeBaTeb,
XOJIOIMIIBHUK, pabodee Teo, TeII0BOH
npurareiib, KIIJ] TerioBoro aBurartess.
Pacrio3naBath TepMOAMHAMUYECKYIO
CUCTEMY, XapaKTEepPU30BaTh €€
COCTOSIHHE U MPOLIECChl U3MEHEHUS
COCTOSIHHSI.

[IpuBoUTE MpUMEPHI
TEPMOJIMHAMHYECKUX CUCTEM U3 Kypca
OHMOJIOTHH, XapaKTepU30BaTh HX,
OTHCHIBATh N3MEHEHHE COCTOSHUA.
OnuceiBaTh CIOCOOBI U3MEHEHUS
COCTOSIHHSI TEPMOJUHAMUYECKON
CUCTEMBI MYTEM COBEPLICHUS
MEeXaHUYEeCKOH paboThl U IPH
Terionepeaaye.

CocTaBisaTh ypaBHEHHUE TEIIIOBOTO
OanmaHca B KOHKPETHOM CUTYyaIlUH.
BpranciisTh, CNOIB3ys COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHBIE BETUUNHBI.
PacnioznaBate (ha3oBbie mepexo bl
MEPBOTO POJIa U COCTABIISTh YPABHEHUS
JUTst pa30BBIX MEPEX0/10B. BEIYHCIATD,
WCIIOJIb3Ysl COCTABIEHHOE YPABHEHHUE,
HEU3BECTHBIE BEJTMYHUHBI.

Onpenenarb 3HaYEHUS! BHYTPEHHEN
DHEPIUHU UIEABHOIO ras3a, eé
W3MEHEHHe, paboThI HICATHHOTO Ta3a ’
paboTHI HaJ Ta30M, KOJTUYECTBA
TEIJIOTHl B KOHKPETHBIX CUTYaIUsIX.
Onpenensars 3HadeHUE PadOTHI
WJCabHOTO Ta3a Mo rpaduxy
3aBUCHMOCTH JAaBJICHUS OT 00bEMa,
OMUCHIBATh T€OMETPUUECKUN CMBICIT
paboTHl PACCUUTHIBATH €€ 3HAUCHHUE.
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DopmMyIUpPOBATH IEPBHIN 3aKOH
TEPMOJIUHAMUKH.

CocTaBisATh ypaBHEHUE, OMKCHIBAIOIIIEE
MEePBbII 3aKOH TEPMOIMHAMUKH, B
KOHKPETHBIX CUTYaLMIX IS
M30IIPOLIECCOB B UJICAIBHOM T'a3e€.
BrruucnsaTe, UCNOJIB3Ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BETUUNHBI.
Paznuyath oOpaTtumbie U HEOOpaTUMBbIE
nporiecchl. [loaTBepK1aTh IpUMEpamMu
HEeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.
@opMynHMpoBaThH BTOPOU 3aKOH
TEPMOJIMHAMMKH, HA3bIBATH IPAHULIbI
€ro MPUMEHUMOCTH, OOBSICHITH €TO
CTATUCTUYECKUN XapaKTep.

[IpuBOIUTE TPUMEPHI TEMIOBBIX
JIBUTATENEH, BBIIEIATh B IpUMEpax
OCHOBHBIE YaCTH JIBUTATEJIEH,
OTHCHIBATh MPUHIIMUI ICUCTBHS.
Boruncnars 3nauenus KI1JI TermmoBoro
JIBUTATENS] B KOHKPETHBIX CUTYAIUAX.
Omnpenenars 3Hauenus KI1/] tenosoro
JIBUTATEJISI, pa0OTAIOIIETO MO [IUKITY
KapHo, B KOHKpETHBIX CUTYyalUsX.
['oToBUTH Mpe3eHTAIIMN U COOOIICHUS
110 U3YYECHHBIM TEMAM.

Co3znaBaTh KOMIIBIOTEPHBIE MOJEIN
TEIJIOBBIX MAaIIUH.

Haxoautsb B utepaType u HHTEpHETE
nH(popMaIIKIo 0 MpodIeMax IHEPreTUKU
U OXpaHe OKPY>KaIOIIEH Cpeibl.
VYyacTBOBaTh B JUCKYCCHUHU O
npobJieMax YHEPreTUKH U OXpaHe
OKpY’Karollleu cpebl, BECTH IUAJIOT,
OTKPBITO BBIPAXKATh U OTCTAMBATh CBOIO
TOYKY 3PEHHUS, BBICIYIIIMBATh MHEHHE
OTITIOHEHTA.

4. JnexrpoauHamuka (464 = 404 + 64 U3 pe3epBHOr0 BpeMeHH)

JuektpocraTuka (164)

DneMEeHTapHBIN ANEKTPUYECKUH 3apsii. 3aKOH
COXPaHEHMsI AIEKTPHUUECKOTO 3apsia.
DIIEKTPUUECKOE B3aUMOJIEUCTBHUE. 3aKOH

Kynona. Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

biuskonelicTBre U TaJILHOIEHCTBUE.
Hanpsox€HHOCTh M MOTEHIMAN

OJICKTPOCTAaTUUYCCKOI'O ITOJIA, CBA3b MCXKY HUMH.

JIuHUM HANIPSKEHHOCTH U DKBUIIOTCHIIMAJIbHBIE
noBepxHOCTU. [TpuHIMN cynepno3nunn
JJIEKTPUYECKUX IOJIEH, PA3HOCTh IIOTEHIIUAJIOB.
[IpOBOTHUKY M TUAJIEKTPUKH B JIEKTPUUECKOM
noJe.

[aBaTp onpeneneHue MOHATHIA:
JIEKTPUYECKUN 3apsifl, DIEMEHTAPHBII
ANEKTPUYECKUH 3apsa]. ToueuHslit
AIIEKTPUUYECKUI 3apsij1, CBOOOTHBII
ANEKTPUUECKUI 3apsifl, DIIEKTPUUECKOE
I10JI€, HAIIPSKEHHOCTD DJIEKTPUYECKOIO
TIOJISL, IMHUY HAIIPSKEHHOCTH
AIIEKTPUYECKOTO T0JIs, OTHOPOIHOE
ANEKTPUYECKOE MOJIE, TOTEHIHAIL,
Pa3HOCTB ITOTEHIUAJIOB,
SKBUIIOTEHIMAIbHAS] TIOBEPXHOCTB,
AJIIEKTPOCTATUYECKAs] UHAYKIIMS,
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DnekTpuueckas EMKOCTh. Konaencarop.
OHeprus MEeKTPUYECKOTO OIS,

MOJISIpU3aLUs JUAIIEKTPHUKOB,
JUBIEKTPUYECKasi TPOHUIIAEMOCTh
BEILECTBA, AEKTPOEMKOCTh, KOHJAEHCATOP.
Pacnio3naBaTtb, BOCIPOU3BOJUTH U
HaOII0aTh PAa3JIMYHbIE CTIOCOOBI
anektpusanuu Tei. OObSICHATH SBICHUE
ANEKTPU3ALHUUA Ha OCHOBE 3HAHUU O
cTpoeHud BemiecTBa. ONMUCHIBaTh U
BOCIIPOU3BOJUTH B3aMMOJICHCTBHE
3apSKEHHBIX TEJl.

OnuceIBaTh MPUHIUIT JECHCTBUS
anekTpoMmerpa. PopMynHpoBaTH 3aKOH
COXPAHEHHUs SJIEKTPUUYECKOT0 3aps/a,
yCJIOBHS €ro NpuMeHUMOCTH. COCTaBISATh
YpaBHEHUE, BBIPAXKAIOILIEE 3aKOH
COXpaHEHHUs STIEKTPUUYECKOTO 3aps/ia, B
KOHKPETHBIX CUTYyalUsIX. BeIYncisTh,
WCIIOJIb3Ys COCTABJICHHBIC YPABHEHMUS,
HEU3BECTHBIC BEJIMYUHBI.
®opmynupoBath 3aK0H KynoHa, ycioBus
ero npuMeHuMOocTH. COCTaBIIATh
ypaBHEHUs, BhIpakaromue 3akoH Kysnona,
B KOHKPETHBIX CUTyalUsiX. BeIUucisTh,
UCII0JIb3Ys COCTABIICHHbIE YPABHEHMUS,
HEW3BECTHBIC BEJIMYUHBI.

BbruncnaTes 3HaueHue HapsKEHHOCTH
MOJIsI TOYEHHOTO 3apsiia, ONPEIETsATh
HallpaBJIE€HUE BEKTOpA HAIPSHKEHHOCTH B
KOHKpETHOU cutyanuu. @opmynupoBaTh
MPUHUUII CYTIEPIIO3ULINH SJIEKTPUUECKHUX
nosieit. OnpenensTh HalpaBJICHUE U
3HAUYEHHE PE3YyIbTUPYIOIIEH
HaMPSKEHHOCTH SJIEKTPUUECKOTO TTOJIST
CHUCTEMBbI TOYEYHBIX 3aPSI0B.
[Tepeuncnars CBOMCTBA JIMHUN
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
N3o00paxkats 25eKTpudecKoe moJie ¢
ITOMOLIBIO JIMHUN HANPSHKEHHOCTH.
Pacnio3naBath 1 U300pakaTh JIMHUN
HaIpPsKEHHOCTH MOJIs1 TOYEYHOTO 3apsa,
CHUCTEMBI TOYEYHBIX 3aPsI0B, 3aPHKCHHOM
MJIOCKOCTH, IBYX (HECKOJIBKUX )
napajuieIbHbIX MJIOCKOCTEH, mapa, cepsl,
HUJTUHAPA; OJHOPOJAHOTO U
HEOJHOPOJTHOTO AJIEKTPUIECKUX TIOJIEH.
Ornpenensars N0 JUHUSAM HANPSKEHHOCTH
AIEKTPUIECKOTO TIOJIS 3HAK U XapaKTep
pacnpeneneHus 3apsiioB.

OnuceIBaTh MOBEICHNE TPOBOTHUKOB H
JIUAJIEKTPUKOB B 3JIEKTPUYECKOM TOJIE Ha
OCHOBE 3HAHUI O CTPOEHUH BEIIECTBA.
Pacnio3naBaTh ¥ BOCIPOU3BOAUTD SIBJICHUS




JIEKTPOCTATUYECKON MHIYKLIUHU U
MOJIIPU3ALUU TUIJIEKTPUKOB.
Teoperndecku npeacKka3biBaTh HA OCHOBE
3HAHUU O CTPOEHUU BEILIECTBA IIOBEICHUE
IPOBOJIHUKOB U AUIEKTPUKOB B
AJIEKTPOCTATUYECKOM I10JIE.

CocTaBisTh paBeHCTBA, CBA3bIBAIOIINE
HANPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIS B
JTURJIEKTPUKE C HAIIPSKEHHOCTBIO
BHEUIHETO 3JIEKTPUUECKOT0 MOJIS.
BbruucinsaTe, HCHOIB3ys COCTABIEHHBIE
YpaBHEHUs, HEU3BECTHBIE BETUYHHBI.
OnuceIBaTh MPUHITUIT JEHCTBUS
AIEKTPOCTATUYECKOM 3aILHTHI.
OnpenensaTs NOTEHIUAI
ANEKTPOCTATHYECKOTO I0JIS B IAHHOMN
TOYKE T0JIsl OTHOTO U HECKOJIBKHX
AIIEKTPUYECKUX 3apsA0B, IOTEHLINUATbHYIO
SHEPTHIO AIEKTPUUECKOIO 3apsia U
CHCTEMBI AJIEKTPUUYECKUX 3apsIJI0B,
pa3HOCTb MIOTEHLIUAJIOB, padoTy
3JIEKTPOCTATUYECKOTO 110JIsl, HANIPSDKEHUE
B KOHKPETHBIX CUTYyalIUsIX.

CocTaBisTh ypaBHEHMsI, CBA3bIBAIOILNE
HaNpPsHKEHHOCTD AJIEKTPOCTATUYECKOTO
HOJIS C Pa3HOCTHIO MOTEHILIUAIOB.
BbruncnsTe, UCIIONb3ys COCTABIICHHBIE
YpaBHEHMsI, HEU3BECTHbIC BEITUYMHBI.
N300paxaTh 3KBUIIOTEHIIUAIbHbBIE
MOBEPXHOCTH JIEKTPOCTATUUECKOTO MOJIS.
Pacnio3naBaTe 1 BOCIIPOU3BOIHUTH
HKBUIIOTEHIIMAJIBHBIE TOBEPXHOCTHU TOJIS
TOYEYHOI0 3apsiia, CUCTEMbI TOUEUHBIX
3apsA0B, 3apSHKEHHON TUNIOCKOCTH, ABYX
(HECKOJIBPKUX ) MapauIeNIbHBIX TNIOCKOCTEH,
mapa, cepsl, HUINHApPA.

OOBSICHATH YCTPOMCTBO, IPUHLIUIT
JENCTBUS, IPAKTUYECKOE 3HAUECHUE
KOHJICHCATOPOB.

BbrancnsaTe 3Ha4EHUS SIEKTPOEMKOCTH
IJIOCKOTO KOH/IEHCATopa, 3apsiia
KOHJIEHCATOpa, HAIIPsDKEHUS Ha O0KIaIKax
KOHJIEHCATOpa, TapaMeTPOB IIOCKOTO
KOHJIEHCATOPa, JHEPTUH IIEKTPUUECKOTO
T0JIs 3apsKEHHOT0 KOH/IeHCaTopa B
KOHKPETHBIX CUTYalIHsIX.

PaccuntbiBaTh 00111y10 EMKOCTH CUCTEMBI
KOHJICHCATOPOB.

Haxonuts B MHTEpHETE U
JIOTIOJTHUTEIbHON JIUTEpaType
nH(pOpMaLK0 00 OTKPBITHUH 3JIEKTPOHA,
VICTOPUU U3YUYEHUS DIIEKTPUUYECKUX




siBJICHUN. ['OTOBUTH Mpe3eHTaluN 1
COOOIICHUS IO U3YUYECHHBIM TEMaM.

3aKOHBbI MOCTOSIHHOTO TOKA (144 + 64 U3 pe3

€PBHOI0 BpeMeHH)

[TocTosiHHbIM 2nekTpuueckuii Tok. Cuiia Toka.
Conporusnenue. [lociaenoBarensHoe u
napajuieJIbHOE COSIUHEHNE TPOBOIHUKOB.

Pa6oTa u moutHOCTh TOKA. 3akoH JIkoyis - JIenna.
DIIEKTPOABUIKYIILAs CUJIA.

3akoH Oma 1St TOJTHOM JIEKTPUUYECKOM IIEMH.
JlaboparopHbie pabOTHI:

JlaBatb onpeneneHne MOHATUI:
ANEKTPUYECKUH TOK, CHJIAa TOKA,
ANEKTPUYECKOE COITPOTUBIIEHUE, BOJIBT-
aMIIepHasl XapaKTEPUCTUKA, CTOPOHHUE
CUJIBL, JJIEKTPOABMIKYIIIAs CUIIA.
IlepeunciaTh yCiaoBHs CyIIECTBOBAHUS
ANEKTPUYECKOTO TOKa. Pacro3HaBars u

1. HOCJ’ICI[OB&TCJ'IBHOC U Mapalji€JIbHOC COCAMHCHHUS BOCIIPOU3BOAUTD ABJICHUC DJICKTPUICCKOI'O

MIPOBOJIHUKOB.
2. U3mepenue DJIC ncrouHuka Toka.

TOKA, IEUCTBUS AIEKTPUUECKOIO TOKA B
npoBoHUKE. OOBACHATh MEXaHU3M
SBJICHUM Ha OCHOBE 3HAHWU O CTPOCHUHU
BELICCTBA.

CozniaBaTh KOMIIBIOTEPHBIE MOJENIN
IIEKTPUYECKOTO TOKA.

ITonb30BaTbCs aMIEPMETPOM,
BOJIETMETPOM, OMMETPOM.

HcenenoBars 3KCIIEPUMEHTAIBHO
3aBHCHUMOCTb CHJIbI TOKA B IIPOBOJHUKE OT
HAIPSDKEHUS U OT CONPOTUBIICHUS
npoBojHUKa. CTpouTh rpaduk
BOJIbTAMIIEPHON XapaKTEPUCTUKH.
dopmynuposaTh 3akoH Oma JU1s yyacTka
L€, YCJIOBUS €TI0 IPUMEHUMOCTH.
CocraBiATh U pelaTh ypaBHEHMS,
onucelBaronye 3akoH OMa a1 y4acTka
LI€NY, B KOHKPETHBIX CUTyalUsX.
PaccuuTsiBaTh 00111€€ COTPOTUBIICHUE
y4acTKa LENy MPHU NOCIEN0BaTENBHOM,
MapaJUIEIbHOM M CMEIIAHHOM COEAUHEHUN
IIPOBOJHUKOB.

BBITTONHATE pacy€Thl TOKOB U HANIPSKEHUN
B CJIOXKHBIX 2JIEKTPUUECKUX LIETISIX.
®opMyIHpOBaTh U UCIIOJIB30BATh 3aKOH
Jbxoyns — Jlenna. Onpenenste padoTy u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BBIICISAIOLIEECS B
MIPOBOJHMKE C TOKOM, IIPH 3a/IaHHBIX
napaMeTpax.

®opmynupoBaTh 3ak0oH OMa Ji1s TOJTHOU
LIENIU, YCIIOBUS €T0 IPUMEHUMOCTH.
CocTaBiATh U peniaTb ypaBHEHHS,
BbIpaXkaroniye 3akoH OMa Juis OJIHON
L[N, B KOHKPETHBIX CUTYyaIUsX.
W3MepsATh 3HaUEHME IEKTPOABIIKYILEN
CHUJIBI, HANIPSKEHHE U CHITY TOKa Ha
y4acTKe LENU C IOMOIIBIO BOIBTMETPA,
amnepMerpa, Hu(pOoBBIX TaTIYMKOB
HaANPSDKEHUS U CUIIBI TOKA.

Co0:ro1aTh TpaBUiIa TEXHUKH
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0e30macHOCTH MpU paboTe ¢ ICTOYHUKAMU
TOKa.

PaGoTtats B mape, rpymie mpu
BBIIIOJIHEHUH 3aJaHUA.

HaxonuTth B TONOJIHUTEIILHOM JIUTEpaType
¥ MHTEpHETE UH(OPMAIIHIO O CBSA3H
AIIEKTPOMArHUTHOT'O B3aUMOJCHCTBUS C
XUMHYECKUMHU PEAKITUSIMH U
OMOJIOTUYECKUMHU TIpolieccaMu, 00
WCTIOJIb30BAHUU JIEKTPUUECKUX SBIICHHIMA
JKUBBIMU OpraHu3MaMu U T. II.

['OTOBUTH MPE3EHTAIMH U COOOIICHUS T10
W3y4YEHHBIM TEMaM.

BbINOIHATE JOTOIHUTEIBHBIC
HCCIIeI0BaTENbCKUE PaOOTHI 11O
W3YYCHHBIM TEMaM.

JIeKTPHYECKH TOK B pa3n4HbIX cpeaax (10 1)

DneKTpOHHas IPOBOJANMOCTb METAJLJIOB.
3aBUCUMOCTD COIIPOTUBIICHUS IIPOBOJIHUKA OT
TEMIICPATYyPHI.

CBepXnpoBOAUMOCTb.

DNEKTPUUECKUN TOK B MOITYIPOBOIHUKAX.
CoOcTBeHHas U MPUMECHAs IPOBOAMMOCTH.
p-n nepexoxa. [1onynIpoOBOIHUKOBBIN THOJ,.
Tpansucrop. IoxynpoBogHHKOBBIE TPUOOPBHI.

ONEeKTPUYECKUH TOK B DIEKTPOJIUTAX. DIEKTPOIIH3.

DNEeKTpUYECKHUI TOK B BAKyyMe U rasax.
ITmazma.

JlaBath orpeeieHue MOHITHN: HOCUTEIH
3JIEKTPUUYECKOI0 3apsiJia, IPOBOAUMOCTD,
CBEPXIPOBOAMMOCTD, COOCTBEHHAs!
IPOBOJUMOCTb, IPUMECHAS
MPOBOIUMOCTb, HJIEKTPOHHAS
POBOJIUMOCTb, JIBIPOYHAs IPOBOAUMOCTb,
p-N mepexo, BaKyyM, TEPMOIJICKTPOHHAS
HIMUCCHS, STEKTPOJIN3, Fa30BbI pa3psiy,
PEKOMOMHAIMS, HOHU3ALINS,
CaMOCTOSITENIbHBIN pa3psi,
HECaMOCTOSITENIbHBIN pa3psij, miasma.
Pacrnio3HaBaTh ¥ ONUCHIBATH SIBICHUS
MPOXOXKJICHHS JIEKTPHUYECKOTO TOKA Yepe3
IPOBOJTHUKH, ITOJTYITPOBOIHUKH, BAKYYM,
DIIEKTPOJIHTEI, Ta3Hl.

KadecTBeHHO XapakTepu30BaTh
DIIEKTPUUYECKHUI TOK B CpEJIe: Ha3bIBATh
HOCHUTEIH 3apsAI0B, MEXaHU3M UX
00pa3oBaHUs, XapaKTep ABHKEHUS
3aps1/10B B AJIEKTPUUECKOM IOJIE U B €T0
OTCYTCTBUE, 3aBUCUMOCTh CHJIIBI TOKA OT
HanpsKeHUs1, 3aBUCUMOCTb CHJIBI TOKa OT
BHEIIHUX YCIIOBUM.

Teoperuuecku npeacKka3biBaTh HA
OCHOBAHMY 3HAHWH O CTPOCHUU BEIIECTBA
XapakTep HOCUTEJeH 3apsi/ioB B
Pa3INYHBIX CPeAax, 3aBHCUMOCTh
COIIPOTHUBJICHUS IPOBOJAHUKOB U
DIIEKTPOJIUTOB OT TEMIIEPATYPHI.
[TpuBOANTE IPUMEPHI HPUZNIECKUX
IKCTIEPUMEHTOB, SBIISIOIIHXCS
KPUTEPHSAMH UCTUHHOCTH TEOPETHYECKUX
npeackazanuii. O60CHOBBIBATH U
OTCTauBaTh CBOU MPEIIOI0KEHUS.
[lepeuncisiTb OCHOBHBIE TTOJIOKEHUS
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3JIEKTPOHHOMN TEOPUU MPOBOAUMOCTHU
METAaJUIOB.

Bbruucnate 3HaueHus cpeiHeil CKopocTH
YIOPSIOYSCHHOTO JIBUKECHHUS DIIEKTPOHOB B
MeTajule MO AeHCTBUEM 3JIEKTPUYECKOTO
10JIS1 B KOHKPETHOM CUTYAIHH.
OnpenensTs CONPOTUBJIEHUE
METAJUINYECKOT0 MPOBOAHUKA MTPH JAHHOM
TemIeparype.

DKCIepUMEHTAbHO UCCIIEI0BATh
3aBUCUMOCTb COIPOTUBIICHHUS
METAJUINYECKUX MPOBOAHUKOB OT
TeMIIepaTyphl.

[TpuBOANUTE MPUMEPHI CBEPXIIPOBOTHUKOB,
CBEPXIPOBOJUMOCTH. Y TOUHATh IPAHULIBI
NPUMEHUMOCTH 3aKkoHa OMa B CBSI3U C
CYLIECTBOBaHUEM SIBJIICHUS
CBEPXIPOBOAMMOCTH.

[TepeuncisiTb OCHOBHBIE TTOJIOKEHUS
TEOPHH IEKTPOHHO-ABIPOUHON
MPOBOJIUMOCTH TTOJTYITPOBOIHUKOB.
[TpuBOANUTE MpUMEPHI YUCTHIX
MOJTYIIPOBOTHUKOB, MTOTYITPOBOIHUKOB C
JIOHOPHBIMU U aKLIENTOPHBIMU
MPUMECSIMH.

DKCIepUMEHTAIbHO HCCIEeI0BATh
3aBUCUMOCTH COTIPOTHUBIICHHUS
HOJIYIIPOBOJTHUKOB OT T€MIIepaTyphl U
OCBELIEHHOCTH.

OOBACHATH TEOPHUIO MPOBOAUMOCTHU P-N
nepexoa, MepeuncIIsiaTh ero OCHOBHBIE
CBOMCTBA.

[TpuMeHSTHh TEOPHIO MPOBOJAUMOCTH K
OINKCAHUIO pabOTHI 1M0JIa U TPAH3UCTOPA.
[TpuBOANUTE TPUMEPHI NCTIOIH30BAHUS
MOJIYIIPOBOTHUKOBBIX TPUOOPOB.
[TepeuncisTh yCcaoBUs CYIIECTBOBAHMUS
AIIEKTPUUYECKOTO TOKA B BaKyyMe.
[TpuMeHSTh 3HAHUS O CTPOCHUH BEIECTBA
JUISL OTIMCAHUS SIBJICHUS
TEPMODIJIEKTPOHHOM dMuccur. ONUCHIBATH
NPUHIUIN JeHCTBUS BaKyyMHOI'O 1M0/1a,
AIIEKTPOHHO-TY4€BON TPYOKH.
[TpuBOANUTE MPUMEPHI UCTIOIB30BAHUS
BaKyyMHBIX IPUOOPOB.

OOBsACHATH MEXaHNU3M 00pa30BaHUS
CBOOOTHBIX 3apsI0B B paCTBOPAX H
pacruiaBax 3JeKTPOJIUTOB.

OnwuceIBaTh 3aBUCUMOCTh CONIPOTHBIICHHS
AIIEKTPOJIUTOB OT TEMIIEpaTyphl.
TeopeTnyeckn Ha OCHOBAHUM 3HAHUM O
CTPOEHUU BEIIECTBA MPECKA3bIBATh X0/




nporecca 3aekTpoiaun3a. [IlpuBoauts
IPUMEPBI U BOCTIPOU3BOANUTH (PU3UUECKUE
HKCIIEPUMEHTBI, TOATBEPKIAIOIINE
BBIJICJIEHUE HA JICKTPO/IaX BEUIECTBA MPU
MPOXOXKACHUU AJIEKTPUIECKOTO TOKA Yepe3
HIIEKTPOJIUT.

Y TOYHSATH TPaHUIIBI IPUMEHUMOCTH
3akoHa OMa /17151 OTIMCaHus IPOXOXKACHUS
AIIEKTPUYECKOTO TOKA YEePE3 IIEKTPOIIUTHI.
[TpuMeHSTH 3HAHUS O CTPOCHUH BEIECTBA
JUTSL OTUCAHMUS SIBJICHHUS AJIEKTPOJIN3A.
CocTaBisITh U pelaTh ypaBHEHUE,
OMKCHIBAIOIIEE 3aKOH JIEKTPOIN3a
dapanes, 11 KOHKPETHBIX CUTYaIUi.
[TpuBOIUTE MpUMEPHI UCTIOIB30BAHUS
AIIEKTPOJIN3A.

OOBSICHIATh MEXaHU3M 00Pa30BAHUS
CBOOOJIHBIX 3apsI0B B raszax.

[TpuMeHSTH 3HAHUS O CTPOCHUH BEIECTBA
JUTSL OMTUCAHMS SIBJICHUN CaMOCTOSITETTLHOTO
¥ HECAMOCTOSATEIBHOTO Pa3psiiOB.
Pacnio3naBaTh, MPpUBOAUTH IPUMEPHI,
NEPEYHCISTh YCIOBUS BOSHUKHOBEHUS
CaMOCTOSITENIbHOTO 1 HECAMOCTOSTEIIBHOTO
pa3psAI0B, PA3TUYHBIX TUIIOB ra30BBIX
pa3psioB.

[TpuBOIUTE IPUMEPHI UCTIOIB30BAHUS
ra30BbIX Pa3psIOB.

[IepeuncnaTb OCHOBHBIE CBOWMCTBA U
00nacTv MPUMEHEHHUSI I1JIa3MBbI.

PaGorats B nape, rpyrie npu
BBINOJIHEHUH HCCIIE0BATENLCKUX padoT,
IIPU OCYIIECTBICHHH TEOPETUIECKUX
MpeICKa3aHu M.

HaxonuTs B TUTEpaType M HHTEPHETE
uH(pOPMALKIO MO 33JJaHHOM Teme.
[TepepabartbiBaTh, aHATU3UPOBATH U
MPEJICTaBIATh HHPOPMAIIHIO B
COOTBETCTBUH C TIOCTaBJICHHBIMU
3a/la4aMH.

['0TOBUTH Mpe3eHTANU U COOOIICHHS 10
M3YYEHHBIM TEMaM.

IHoBTOpenue (9 4)

1,7

2 4 pe3epBHOIro BpeMeHH 100aBJICHBI B pa3jies «BBeeHHe», 6 4 100aBjeHbI B pa3aed
«KHHEMATHKa», 6 4 pe3epBHOI0 BpeMeHH /100aBJIeHbI B pa3/iesl «3aKOHbI MIOCTOSIHHOIO

TOKa» U 9 4aCOB 0CTABJIEHbI HA IOBTOPCHHUE.

11 knacce (1704)

OcHoBHOE coepkaHue 10 TeMaM XapaKTepucTHKa OCHOBHBIX BU0B
AeATeIbHOCTH YYCHUKA (HA YPOBHE YUeOHBIX




\ AeCTBHII)

OCHOBBI J1eKTPOANHAMUKH (MTpoaoJKkeHue) (23 4 = 184 + 5S4y pe3epBHOr0 BpeMeHH)

MaruutHoe noJie (14 4 = 94 + 54 pe3epBHOIro0 BpeMeHH)

MaruautHoe none. Maaykuns
MAarHuTHOTo 1mossi. Bektop
MarHUTHOW UHAYKIWH.

JleficTBMe MarHMTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM U
JBHOKYIIYIOCS 3apSDKEHHYIO
yactuny. Cuina Amnepa. Cuna
Jlopenua. [IpaBuiio 1eBoi pyku.
MarsuTHBIE CBOMCTBA BEIIECTRA.
MarauTHas 3anuch HHPOPMAIIUH.

DNEKTPOU3MEPUTENBHBIE IPUOOPBI.

Jlaboparopnas paboTa:
N3mepenue cuiibl B3aUMOICHCTBUS
MarHuTa U KaTYIIKH C TOKOM.

JlaBaTb onpeneneHne NOHATUI: MarHUTHOE I10JI€,
WHIYKIHS MAarHUTHOTO IOJIS, BUXPEBOE I10JIE, CUJIA
Awmmnepa, cuna Jlopenna, peppomMarHeTuk, J0MeH,
Temneparypa Kropu, MarauTHas IpOHULIAEMOCTh
BELIECTBA.

JaBaTh onpenencHue eqUHULBI UHAYKLIUU
MarHMTHOT'O TOJIS.

IlepeuncnaTs OCHOBHBIE CBOWCTBA MAarHUTHOTO
OJIS.

N300pakaThb MarHUTHBIE JIMHUH [TOCTOSIHHOTO
MarHura, IpssMOro IPOBOJHUKA C TOKOM, KaTYIIKH C
TOKOM.

HabmroiaTe B3auMoAeCTBHE KATYIIKH C TOKOM U
MarHuTa, MarHUTHOM CTPEJIKH U IIPOBOJHUKA C
TOKOM, JI€HICTBME MArHUTHOIO I10JI Ha
JBIKYLIYIOCS 3apSyKEHHYIO YacCTHILY.
dopMynHMpoBaTh 3aKOH AMIIepa, Ha3bIBATh IPAHUIIBI
€ro IPUMEHUMOCTH.

OnpenensaTh HarpaBiIeHUE TUHUA UHIYKIIUU
MarHUTHOT'O MOJIS ¢ TIOMOLIBIO MpaBuiia OypaBUMKa,
HalpaBJlieHUuE BEKTOPOB cuiibl Amriepa u Jlopenna c
IIOMOUIBIO IIPABUIIA JIEBOM PYKHU.

[TpumensTh 3aK0H AMIiepa U GOPMYITY CHIIBI
Jlopenna npu penieHuy 3a1ad.

OnpenensTb NpUHIMI padOThl HUKIOTPOHA U Macc-
criekTporpada.

[lepeuncnaTh TUIBI BELIECTB 10 MArHUTHBIM
CBOICTBaM, Ha3bIBaTh CBOMCTBA Jua-, Mapa- u
(beppoMarHeTKOB.

N3MepATh crily B3aUMOJIEHCTBUS KaTyILIKH C TOKOM
Y MarHura.

HccnenoBaTb MArHUTHBIE CBOMCTBA TEII,
M3TOTOBJICHHBIX U3 Pa3HbIX MaTEpUaJIOB.

PaboTath B nape npu BBIIOJIHEHUH NTPAKTUUECKUX
3aJJaHu, B I1ape U IpyMIie Npu pelieHnH 3a1ad.
OOBACHATH NPUHLIUT JIeHCTBUSA
AIIEKTPOU3MEPUTEIBHBIX PUOOPOB,
I'POMKOTOBOPUTEISI U AJIEKTPOABUTaTENS.
Haxoauts B muTeparype U HHTEpHETE HH(OPMALIHIO
o BKiazxe Amnepa, JIopeHna B u3ydyeHue
MarHMTHOTO OJIs, pycckoro ¢usuka Ctonerosa B
U3y4eHHE MarHUTHBIX CBOMCTB (peppOMarHeTHKOB, O
MIPUMEHEHUH 3aKoHa AMIepa, IPaKTUYECKOM
MCII0JIb30BaHUU JEHCTBHS MarHUTHOT'O TIOJIS HA
JBIKYLTUICS 3apsisl, 00 YCKOPUTENAX
AJIEMEHTAPHBIX YaCTHII, O BKJIAJI€ POCCUMCKUX
YYEHBIX B CO3JaHUE YCKOPUTEIIEH AJIEMEHTAPHBIX
YaCTHII, B TOM YUCIIE€ B 00bETUHEHHOM HHCTUTYTE

SIIEPHBIX SHEPTHi B T. JlyOHE M 2JIEKTPOHHOM

1,3:1,5:1,7




kostaiinepe B LIEPHe; oOucnons3oBanum
(beppoMarHeTUKOB, O MArHUTHOM T10JI€ 3EMIIH.
['oTOBUTH Mpe3eHTAIMK U COOOIIEHUS 110
I/I3ylleHHBIM TEMaM.

DJleKTPOMarHuTHasi MHAYKIus (94)

SIBiIeHME IEKTPOMArHUTHOM
WHAYKIMWA. MarHuTHBINA MOTOK.
[IpaBuno Jlenma. 3akon
3JIEKTPOMArHUTHON MHIYKIUH.
DJIEKTPOMArHuTHOE TOJIE.
BuxpeBoe anexTpuieckoe mose.
[IpakTHyeckoe NMPUMEHEHHUE 3aKOHA
AJIEKTPOMArHUTHON WHIYKITUH.
Bo3HukHOBEHME 3/1C UHAYKIUU B
JBIDKYIIUXCS MPOBOAHUKAX.
SIBneHne caMOMHAYKIINH.
NHAYKTUBHOCTS.

DHeprusi MarHuTHOTO MOJIS TOKa.

DHeprus EeKTPOMarHuTHOTO IOJIA.

Jlaboparopnas paboTa:
HccnenoBanue sBneHus
JIEKTPOMArHUTHON MHIYKIIWH.
Koncrpynposanue:
KoncrpyupoBanue
AIIEKTPOBUTATEIIS.

JlaBaTh onpeeneHue MOHATHI: SIBICHUE
3JIEKTPOMArHUTHON MHIYKIIMU, MAarHUTHBIN MTOTOK,
OJ1C MHAYKIIMU, UHITYKTUBHOCTb, CAMOMHYKIIUS,
OJ1C camouHayKIIHH.

Pacno3naBath, BOCIIpOU3BOANTH, HAOIIOIATh SBJICHUE
3JIEKTPOMArHUTHOW MHIYKIIMHU, TTIOKA3bIBATh
MIPUYUHHO-CIICCTBEHHBIE CBS3H MPHU HAOI0ICHUN
ssBieHusi. Habmronath v aHanmm3upoBaTh
SKCIEPUMEHTHI, JEMOHCTPUPYIOIINE MTpaBUiIo JIeHna.
®opmyspoBarh npaBuiio JIeHna, 3akoH
3J€KTPOMArHUTHOM MHIAYKIMHU, HA3bIBATh TPAHUIIBI
€ro MPUMEHHUMOCTH.

HccnenoBaTh siBIEHUE 3JIEKTPOMArHUTHON MHAYKIINH.
[lepeuncnars ycaoBusi, Ipu KOTOPHIX BOSHUKAET
VWHJYKIMOHHBIN TOK B 3aMKHYTOM KOHTYp€, KaTyIIKe.
Ornpenenars poJib KEJIE3HOT0 Cep/ICUHUKA B KaTYIIIKE.
N306paxaTs rpaguuecku BHEITHEE U UHIYKIIHOHHOE
MarHuTHbIe nojisi. OnpeaensaTh HarpaBieHue
WHJYKIHOHHOTO TOKA B KOHKPETHOM CUTYallUH.
OOBsCHATH BOSHUKHOBEHHE BUXPEBOTO
3IEKTPUUYECKOTO MOJIS.

OmnuceiBath nporiecc Bo3HukHoBeHUs J/]C uHayKum
B JIBIKYIIMXCS IPOBOAHUKAX.

[IpencraBisTh NPUHIMIT AEHCTBUS IEKTPOreHepaTopa
Y DJIEKTPOIMHAMUYECKOTO MUKPO(OHA.

PabotaTh B mape u rpyrirne npu BbIIOJIHEHUH
MPaKTUYECKUX 3a/IaHHUM, IJITAHUPOBATh IKCIIEPUMEHT.
[Tepeuncnars mpuMepbl HCTIOIB30BAHUS SIBICHUS
3J€KTPOMArHUTHON MHIYKIUU.

Pacnio3naBate, BOCIIpOU3BOANTH, HAOTIOIATH SIBJICHUE
CaMOMHAYKIIMH, TOKa3bIBATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MPU HAOJIIOICHUH SIBJICHUSI.
®opMynHpOBaTh 3aKOH CAMOMHAYKIIMH, HA3bIBATh
TPaHMIIBI €70 TPUMEHUMOCTH.

[IpoBOAUTH aHATIOTHIO MEXITY CAMOUHAYKIIUEH 1
WHEPTHOCTHIO.

Ornpenenarb 3aBUCUMOCTb UHIYKTUBHOCTH KaTYIIKH
OT €€ IUTMHEI U TIJIONIAIH BUTKOB.

Onpenenarb B KOHKPETHOM CUTYyalluy 3HAYECHUS:
MarauTHoro notoka, IJIC unaykiuu, 3/1C naaykmnmn
B JIBIKYIIMXCS npoBoAHMKax, JJIC caMonHykuuu,

1,2;1,4;
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MHIYKTHBHOCTB, SHEPTHIO 3JIEKTPOMAarHUTHOTO TOJIS.
HaxoauTs B nuTeparype U HHTEpHETe HH(POPMAIIHIO
00 MCTOPUH OTKPBITUS ABJIECHUS 3JIEKTPOMArHUTHOM
MHIYKIMH, O BKJIAJI€ B U3yUYEHUE 3TOTO SIBICHUS
poccuiickoro ¢usuka Jlenna, o 6opnoe ¢
IIPOSIBJICHUSIMU 3JIEKTPOMArHUTHOM MHIYKIUU U €€
HCIIOJIb30BAHUU B IIPOMBIIUIEHHOCTH.

['oTOBUTH MpE3EHTALMHU U COOOLICHUS IO U3YUYCHHBIM
TEMaM.

Pasnen 5. Kosiebannsi u BoJIHbI (424)

Mexanunuyeckue kojedanus (74)

Mexannueckue KoieOaHusl.
CBo0OoHbIe KoeOaHus.
MareMaTnyeckuii ¥ NpyKUHHBIA
MasiTHUKHU. [IpeBpanienus snepruu
MpH KOJIeOAHUSIX. AMILTUTY/IA,
MepUoI, 4acToTa, (ha3a KoseOaHU.

BrinyxaeHHble Kosie0aHus, pe30HaHC.

Jlaboparopuas pabota: OnpeneneHue
YCKOpPEHUsI CBOOOHOTO TIAJCHHUS C
MTOMOIIbIO MasITHUKA.

HccnenoBanue:

[Tpu 3aTyxanuu konebaHui
aMIUTUTYy 12 00paTHO
MPOIMOPLMOHAIIbHA BPEMEHHU.

JlaBath orpe/esieHus MOHATHIA: KoJieOaHus,
KoJjeOaTenbHas CUCTEMa, MEXaHNYeCKHe KojaeOaHusl,
rapMOHHYECKHE KoieOaHus, CBOOOIHbBIC KOJIeOaHus,
3aryxaroliue KouebaHus, BIHYKICHHbIE KoeOaHus,
pe30HaHC, CMEINIEHNE, aMIUIUTY1a, IEPUOJI, 4aCTOTa,
coOCTBeHHas 4acTora, ¢asa.

Ha3piBath ycia0BUsI BOSHUKHOBEHUS KOJICOAHMIA.
[IpuBOUTE IpUMEPHI KOIEOATEIBHBIX CUCTEM.
OrnuceIBaTh MOJACIH «IPYKUHHBIN MasiTHUK,
«MaTeMaTUYEeCKUI MasiTHUK.

[TepeuncisiTh BHIIBI KOJICOATEITHLHOTO BUKCHHUS, UX
CBONCTBA.

Pacnio3naBatk, BOCIpOU3BOANTH, HAOIIOIATh
rapMOHHYECKHe KoieOaHus, CBOOOIHbIE KoJeOaHus,
3aryxarolue KouebaHus, BbIHYKIEHHbIE KoeOaHus,
pe30HaHC.

[lepeuncnsth criocoObl MOyuYeHUs: CBOOOAHBIX U
BBIHYKJCHHBIX KOJICOAHUH.

CocTaBniTh ypaBHEHHE MEXAaHUYECKUX KOJICOaHUH,
3aluChIBaTh €ro pemeHne. OnpeaensaTs 0 ypaBHEHUIO
K0J1e0aTeNnbHOro ABUKEHUS ITapaMeTphl KojaeOaHuH.
[IpencraBasaTh rpaguuecky 3aBUCUMOCTb CMEIICHUS,
CKOPOCTH, YCKOPEHUSI OT BPEMEHH NP KOJIEOaHUSIX
MaTeMaTUYeCKOr0 U MPY>KMHHOTO MasiTHUKOB.
Omnpenensts 1o rpapuKy XapakTepUCTUKU KOJIeOaHUH:
aMIUTUTYy, IEPUOJ U YaCTOTY.

N3obpaxats rpaduuecku 3aBUCUMOCTh aMIUTATY/IbI
BBIHYKJICHHBIX KOJIEOaHUN OT YacTOTHI
BBIHYKJAIOIIEN CUIIbl. AHATM3UPOBATh U3MEHEHHE
JaHHOTO Tpaduka Mpu U3MEHEHUH TPEHHS B CHCTEME.
BrryucisTe B KOHKPETHBIX CUTYAllUSIX 3HAUCHUS
nepuoja KoiebaHuii MaTeMaTUYECKOTO HIIN
MPY>KUHHOTO MasITHUKA, YHEPTUN MASITHHUKA.
OOBSCHATH MPEBPAIIEHUS SJHEPTUU TTPH KOJIEOAHUIX
MaTeMaTHYeCKOro MasiTHUKA U rpy3a Ha MpPYKUHE.
HccnenoBaTh 3aBUCUMOCTD TIepHOa KoJeOaHun
MaTeMaTHYeCKOro MasiTHUKA OT €ro JJIUHBI, Macchl U
aAMIUTUTYIbI KOJICOaHMIA.

HccnenoBaTh 3aBUCUMOCTH TepUoa KOJI€OaHU Tpy3a
Ha MPY>KUHE OT MacChl rpy3a U KECTKOCTHU MPYKUHBI.
PaGotate B nape u rpyIie npu peleHuu 3ajad u
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BBITTOJIHEHUH MTPAKTHYECKHUX 3aaHUH, UCCIIEA0BATh,
TJTAHUPOBATH SKCTIEPUMEHT.

BecTu muckyccuto Ha TeMy pe30HaHCa B TEXHHUKE U
ObITY.

Haxoaute B muTeparype U HHTEpHETE WHPOPMAIIHIO
00 UCTIOTB30BaHUU MEXaHUYECKUX KOoJjeOaHui B
npubopax reosIoropa3Beiky, yacax, KadelsixX, APyrux
YCTPOMCTBAX, 00 MCIOIH30BAHUH B TEXHUKE M MY3bIKE
pe3oHaHca, 0 60prOe ¢ HUM.

['OTOBUTH MpE3eHTAIINN 1 COOOIICHHUS 110 H3yYECHHBIM
TEMaM.

Pewats 3amaun.

KonTponupoBath pemeHue 3aad caMuM | JPyTuMu
YUAIMHUCS.

JIeKTPOMArHUTHBIE KoJieOanus (164)

DEeKTPOMarHUTHHIE KOJEOaHUS.
Konebarenbublit koHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE KOJIeOaHus.
ABTokoneOanus. BeiHyXIeHHBIC
ANEKTPOMArHUTHBIE KOJIeOaHus.
IlepeMeHHBIN TOK.

Kongencarop u karyika B 1ienu
MEPEMEHHOT0 TOKa. Pe30HaHC B Lenu
MEPEMEHHOTO TOKA.

DnemMeHTapHas TEOpUs
Tpancopmaropa.

[IpousBoxacTBo, nepenaya u
noTpebiieHue NMEKTPHUUECKOM
SHEpPruHu.

KoHncTpynpoBanue:
KonctpynpoBanue tpanchopmaropa.

JlaBaTh onpenieNieHue MOHATHI: 3JIEKTPOMarHuTHbIE
Koje0aHus, KouebaTebHbIM KOHTYpP, CBOOOIHbIE
3JIEKTPOMAarHUTHbIE KojeOaHusl, aBTOKOJIe0aHus,
aBTOKoOJIe0aTeNbHAasl CUCTEMA, BEIHYKICHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHMsl, IepEeMEHHBbIH
ANEKTPUUYECKUH TOK, aKTUBHOE COIIPOTHBIICHUE,
MHJYKTUBHOE COIIPOTUBIIEHUE, EMKOCTHOE
COIIPOTHUBIIEHUE, ITOJTHOE COIIPOTUBIICHHUE LIETIN
IIEPEMEHHOTI'0 TOKa, JEHCTBYIOIME 3HAYECHUSI CUJTIBI
TOKa W HanpspKeHus, Tpanchopmarop, koddduiment
TpaHchopmanuu. M300paxars cxemy KosiedaTeabHOro
KOHTYpPa ¥ ONHMCHIBATh MMPUHIIUI €T0 PaOOTHI.
Pacnio3HaBatk, BOCIpOM3BOIUTh, HAOIIO1ATh
AJIEKTPOMArHUTHBIE KOJIeOaHMsI, BEIHY)KCHHbIC
9JIEKTPOMAarHUTHbBIE KOJeOaHMsl, PE30HAHC B LIENH
MIEPEMEHHOT'0 TOKa.

AHanu3upoBaTh NPEBPAIIECHUS YHEPTUU B
K0J1e0aTenbHOM KOHTYpPE MPH 3JIEKTPOMArHUTHBIX
KOJIEOaHHUSX.

[IpencraBasaTs B BUAE rpaduKoB 3aBUCUMOCTD
NEKTPUYECKOTO 3apsAJia, CUIIbI TOKA M HANIPSKEHUS OT
BPEMEHHU NPU CBOOOIHBIX AIEKTPOMArHUTHBIX
konebanusax. Onpenensats no rpaduky kojaeGaHmi
XapaKTePUCTUKU: aMIUTUTYy, IEPUO U YaCTOTY.
IIpoBOANTH aHATIOTHIO MEXKY MEXaHUYECKUMHU U
AEKTPOMAarHUTHBIMU KOJI€OaHUSMHU.

3anuceiBaTh popmyny TomcoHa.

BrraucnsaTes ¢ momoristo popmyiel ToMcoHa epruos u
YacTOTY CBOOO/IHBIX 3JIEKTPOMArHUTHBIX KOJEOaHU.
Onpenensitb Nepuol, 4acTOTy, aMIUITUTYAy KoieOaHui
B KOHKPETHBIX CUTYyalHsIX.

HccnenoBaTh 251eKTpOMarHUTHBIE KOJICOAHNS.
[TepeuncnsTh CBOHCTBA aBTOKOJICOAHMUIA,
aBTOKoJieOaTenbHOU cuctembl. [IpuBOANTH MpUMEpHI
aBTOKOJIEOATENbHBIX CUTEM, UCIIOIb30BaHUS
aBTOKOJICOAHUH.
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OOBSACHATH MIPUHITUI MTOJTyYSHHSI TIEPEMEHHOTO TOKa,
YCTPOMCTBO TeHEepaTopa MepeMeHHOr0 TOKa.
Ha3biBaTh 0COOCHHOCTH IIEPEMEHHOTO TOKA Ha
y4JacTKe LENH ¢ Pe3UCTOPOM, KOHJICHCATOPOM,
KaTyIIKOW WHIAYKTUBHOCTH.

3anuceiBaTh 3aK0H OMa 17151 LIEeNU TEPEMEHHOTO TOKa.
HaxoauTe 3HauEHMSI CHITBI TOKA, HANIPSDKCHHUS,
aKTUBHOTO COIPOTHBIICHHSI, UHIYKTHBHOTO H
€MKOCTHOTO COITPOTHBIICHUSI, IOJTHOTO
COIIPOTHBIICHUS B LIENTH IEPEMEHHOTO TOKA B
KOHKPETHBIX CUTYaIUsIX.

BbruuciaTe 3HaueHNEe MOITHOCTH, BBIICIISIOIIUICS B
LENH IEPEMEHHOT0 TOKa, JICHCTBYIOIINE 3HAYCHUS
TOKA U HaNpsHKESHUSI.

Ha3biBaTh yci0BUsI BOSHUKHOBEHHS PE30HAHCA B LIETH
MEPEMEHHOTO TOKA.

OnwuceIBaTh yCTPOHCTBO, MPUHIIUI JICHCTBUS U
MpUMEHEHHE TpaHchopmaropa.

Berancnsate ko3 puimert tpanchopmarmm.
Haxoauts B muTepaType U HHTEpHETE WH(POPMAIIHIO O
MOJTyYeHHH, TIepeiave, UCIIOIb30BaHIH ITEPEMEHHOTO
TOKa, 00 CTOPUU CO3/[aHUS Y IPUMCHECHUH
TpaHchOopMaToOpoB, UCIOIH30BAHUN PE30HAHCA B IIETIH
MIEPEMEHHOT'0 TOKa 1 0 0Oph0Oe C HUM, ycrexax u
mpooIeMax EKTPOIHEPTETHKH.

CoctaBisTh cXeMbl TpeoOpa3oBanus dHepruu Ha TOI]
u I'DC, a Takke cxemy nepeaayu v noTpediaeHus
AJIEKTPOIHEPT U, HA3bIBATh OCHOBHBIX ITOTPEOUTEIICH
AJIeKTpOdHEepruu. [lepeuncisaTe MpUUInHBI HOTEPh
SHEPTHU ¥ BO3MOXKHOCTH JIJISI IOBBIIICHUS

3¢ PeKTUBHOCTU €€ UCTIOIH30BAHUS.

BecTu quckyccuto o mojb3e U Bpejie 3JIeKTPOCTaHIHH,
apryMEHTHPOBAThH CBOIO TIO3HIINIO, BHICITYIINBATH
MHEHUE IPYTUX YUaCTHUKOB.

['oTOBUTE MIpE3EeHTAINHU U COOOLICHUS IO U3YUYSCHHBIM

TeMaM.
Mexannuyeckue BOJHBI (8 1)

MexaHn4deckne BOJIHEL. JlaBaTh omnpeneneHre MOHATUI: MexaHndeckas BonHa, | 1,4;1,5;1,7

[Tonepeunble 1 NPOAOIbHBIE MonepeyvHast BOJIHA, IPOJO0JIbHAS BOJIHA, CKOPOCTh

BOJIHBI. DHEPTHUS BOJHBI. BOJIHBI, JUTMHA BOHBI, (ha3a BOJIHBI, TNIOCKAs BOJIHA,

WuTepdepenmus u qudpaxius BOJIHOBAsI TOBEPXHOCTh, ()POHT BOJHBI, Ty, 3BYKOBas

BOJIH. 3BYKOBBIE BOJTHBI. BOJIHA, TPOMKOCTH 3BYKa, BBICOTA TOHA, TEMOD,

OTpakeHue, IPeIOMIIEHUE, MOTJIOUIEHUE,
uHTepdepeHus, 1udpakuus, TOAIpU3ALHL
MEXaHUYECKUX BOJIH, KOT€PEHTHBIE HCTOYHUKH,
CTOsYasi BOJIHA, aKyCTUYECKUI PE30HAHC,
MJIOCKOMOJIAPU30BaHHAs BOJIHA.

[Tepeuncnars CBOMCTBA MEXaHUYECKHUX BOJIH.
Pacnio3naBatk, BOCIPOU3BOINTE, HAOTIOAATH
MEXaHWYECKHUE BOJHBI, TOTIEPEUHBIE BOJIHEI,
MPOJI0JIbHBIE BOJIHBI, OTPAKEHHE, IPEITOMIICHUE,
TIOTJIONICHUE, HHTeP()EePEeHIIHIO, TUPPAKITUIO U




MOJIAPU3ALUI0 MEXaHUYECKUX BOJIH.

Ha3piBaTh XapaKTepUCTUKHU BOJIH: CKOPOCTh, 4aCTOTa,
JUIMHA BOJIHBI, Pa3HOCTb (Da3 U ONpeessiTh UX B
KOHKPETHBIX CUTYalUsIX.

3anuCchIBaTh U COCTABIIATH B KOHKPETHBIX CUTYALUAX
ypaBHEHHE TapPMOHHYECKOM Oerymiei BOJIHBI.
Haxoaute B nuTepaType U MHTEpHETE HH(OPMALHIO O
BO30YKJEHUHU, [Iepelade U UCII0JIb30BAHNU 3BYKOBBIX
BOJIH, 00 NCIIOJIb30BAHNHU PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE U TEXHUKE.

Bectu auckyccnto o nosib3e ¥ Bpele BO3ACHCTBHS Ha
YeJI0BEKa 3BYKOBBIX BOJIH, apI'YMEHTHUPOBAThH CBOIO
MO3ULMIO, YMETh BBICIYIINBATH MHEHUE IPYTUX
YYaCTHHUKOB.

["'oTOBUTH Npe3eHTaLUU U COOOLIECHUS IO U3YUYCHHBIM
TEMaM.

DJIeKTPOMarHuTHelie BOJHBI (11 1)

DNeKTPOMarHuTHOE T0JIe.
DNEeKTPOMarHUTHbIE BOJHBI.
BuxpeBoe anekrpudeckoe noie.

CsoiicTBa QJICKTPOMArduTHBIX BOJIH.

Jlnamna3oHbl 3J1I€KTPOMAarHUTHBIX
U3IYYEeHUH U UX MIPAKTUYECKOe
IIPUMEHEHUE.

[TpuHIMIBI PaAHOCBA3U U
TEJIEBUACHHUS.

JlaBaTh onpejielieHue MOHITHI: 3JIEKTPOMarHUTHOE
110JI€, BUXPEBOE JIEKTPUUECKOE T10JIE,
AJIEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI, IMHA
BOJIHBI, (ha3a BOJIHbI, BOJIHOBAsI IOBEPXHOCTb, (POHT
BOJIHBI, JIy4, INIOTHOCTh MOTOKA U3JIy4E€HUsI, TOUCUHbIN
HCTOYHUK U3IIy4EHUs, OTPAKEHUE, IPEIIOMIICHHE,
MOTJIOLEHUE, UHTeppepeHus, Tudpakuus,
IIONEPEYHOCTD, MOJSPU3ALNS FIEKTPOMArHUTHBIX
BOJIH, PaJINOCBS3b, PAINOIOKALUS, aMILTUTY/THAsS
MOZYJIALMS, JETEKTUPOBAHUE.

OOBACHATH B3aUMOCBSA3b IEPEMEHHOTO
NEKTPUYECKOr0 U MarHUTHOTO noJieil. Pucosate
CXEMY pacIpOCTPAHEHUS AIEKTPOMarHuTHOW BOJIHBI.
[lepeuncnsars cBOMCTBA U XapakTepucTuku OMB.
OOBSACHATDH MPOLIECCHI B OTKPHITOM KOJIe0aTeIbHOM
KOHTYp€, IPUHIUI U3JIy4eHUs U peructpaunu OMB.
Pacnio3naBate, HaOM0gaTh DOMB HX uznyuyenue,
IpUEM, OTPaXKEHHE, TPETOMIIEHUE, TTOTJIOIIEHNUE,
UHTEpEepeHnIO0, TU(PPAKIINIO U MOJISIPU3ALUIO.
BbIuMcisaTh B KOHKPETHBIX CUTYallUsIX 3HAYECHHUS
XapaKTEPUCTHUK BOJIH: CKOPOCTH, YaCTOTHI, IJTUHBI
BOJIHBI, Pa3HOCTH (a3, IITyOUHY paJloIOKalHH.
CpaBHuBaTh MexaHudeckue u OMB.

OOBACHATH MPUHLUIBI PAAUOCBI3U U TEIEBUICHHUS.
OOBSACHATH MPUHIIMIIBI OCYILIECTBICHUS TPOLIECCOB
MOJYJISILIMM U IeTeKTUpoBaHus. M300paxars
MPUHIMITHATIBHBIE CXEMBI paJuornepe1aTynKa 1
paauonpuéMHUKa. OCyIIECTBIATh paAronepenady u
paauonpuéM. OOBSICHITH NPUHIIUIIBI TIEpeadn
n300pakeHus TeenepeJaTYuKoOM U IPUHIIMITBI
npuéMa n300pakeHUs TEIEBU30POM.

HccnenoBaTh CBOWCTBA DJIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIbHOTO Tenedona. Ha3piBath 1
OIMCHIBATh COBPEMEHHBIE CPEJICTBA CBSI3U.
Beraensats pons [lonoBa B uzyuenun

1,1, 1.4
15,16




3JIEKTPOMArHUTHBIX BOJIH M CO3JJaHUM PAJIUOCBSI3H.
OTHOCHUTBCS C YBOXKEHUEM K YUEHBIM U OTKPBITUSIM.
OO60CHOBBIBaTh BAXKHOCTh OTKPHITHS OMB st
pPa3BUTHS HAYKHU.

PaboTaTh B mape u rpyIe npu pemeHun
MPAKTUYECKHUX 33/1a4 U BBIIOJHEHUH NMPAKTHUYECKUX
3aJaHUMN.

HaxomuTh B uTeparype u MHTepHETE HH(POPMAIIHIO O
BO30YXICHHH, TTepeade u UCroab30Ban OMB, 00
onbITax ['epa u X 3HAaYCHUH.

BecTtu nuckyccuto o mosb3e U BpeJie UCTOJIb30BaHUS
yesnoBekoM OMB, aprymMeHTHUpoBaTh CBOIO MO3UIIHIO,
YMETh BBICIYIIMBAaTh MHEHUE JPYTUX YYACTHUKOB.
['OTOBUTH MpE3eHTAIHN U COOOIICHHUS 110 U3YICHHBIM
TEMaM.

Paznen 6. OnTuka (25 4)

CgeroBble BOJIHBI. ['eomMeTpryeckasi M BOJIHOBasi onTuka (204)

I'eomerpuueckas onrTuka.
[IpsiMonuHetHOE pacipocTpaHEeHue
CBeTa B OJHOPOJHOM cpenie. 3aKOHbI
OTpa)KE€HUs U MPEIOMIICHUS CBETA.
[Tonnoe oTpaxkenue. Onruueckue
PUOOPHI.

BonHoBBIE CBOMCTBA CBETA.
Wntepdepennus creta.
Korepentnocts BoiH. Audpaxims
cera. [longpusanus ceera.
Hucnepcus ceera. IIpaktnueckoe
MIPUMEHEHHUE EKTPOMArHUTHBIX
W3JTyYCHHI.

JlaGopaTopHble pabOTHI:

1. Onpenenenne moxkazaress
IIPETIOMIIEHUS CPEJIBI.

2. Vzmepenue hOoKyCHOTO PacCTOSTHUS
coOuparolel U pacceuBaroIIeH JINH3.
3. OnpeneneHue ATUHBI CBETOBOM
BOJIHBI.

HccnenoBanus:

1. MccnenoBanue 3aBUCMMOCTH yIJla
MIPEIOMJIEHUS OT KIJjla MajeHHsl.

2. UccnenoBanue 3aBUCUMOCTH
paccTosiHUS OT JIMH3BI J10
M300pakeHHs OT PacCTOSIHUS OT
IpeIMeTa J10 JINH3BI.

IIposepka runores:

1. Yrou npenomienus npsamo
IIPONOPLIOHAJIEH YIIIy MaJEHUS.

2. IIpy NIOTHOM CIIOKEHHMH JIBYX
JIMH3 ONTUYECKUE CHUIIBI
CKJIa/IbIBAIOTCSI.

KoHncTpynpoBanue monenu
TEJIECKOIa, MUKPOCKOIIA.

JlaBaTh onpeelieHue MOHATHI: CBET, TEOMETpUYECKas
ONTHKA, CBETOBOMH JIy4, CKOPOCTh CBETa, OTPAKEHUE
CBETAa, IPEJIOMIICHUE CBETA, IIOJIHOE OTPAKEHUE CBETA,
yroJ NajieHus], yroj OTPa)XKe€Hus, yroJ MpeaoMIICHHUs,
OTHOCHTEJIbHBIN NIOKA3aTelb IPEIIOMIICHUS,
a0COMIOTHBIN TTOKA3aTeNb MPEIOMIICHUS, JINH3A,
(hOKyCHOE pacCTOSTHUE U ONTHYECKasi CHJIa JIMH3HI,
JUCTIepCcus CBeTa, MHTep(epeHIus cBeTa, TudpaKius
cBera, Tu(ppaKIoOHHAast PemETKa, MOIPU3alns CBeTa,
€CTECTBEHHBIN CBET, IJIOCKOIOISIPU30BAHHBII CBET.
OnuceiBaTh METO/IbI U3MEPEHUSI CKOPOCTH CBETA.
[lepeunciars cBOMCTBA CBETOBBIX BOJIH.
Pacnio3naBatk, BOCIIpOU3BOANTH, HAOIIO1ATh
pacIpoCTpaHEHUE CBETOBBIX BOJIH, OTPaXKEHUE,
MIPENOMIIEHUE, TIOTJIOIIEHHE, TUCIIEPCHIO,
uHTepepeHInio, TUPPAKIHIO U MOIIPUALIUIO
CBETOBBIX BOJIH.

dopmyMpoBaTh NPUHLMI [ FOMreHca, 3aKOHbI
OTPaKEHUs U MPEIOMIICHUS CBETA, IPAHMIIBI UX
MIPUMEHUMOCTH.

Crpouts X071 Jyya B INIOCKONapaieIbHON IIaCTUHE,
TPEYrOJILHOU MPU3ME, IOBOPOTHOH IIPU3ME,
o0opauuBaromiel mpu3Me, TOHKOH JIMH3E.

Crtpouth n3o0pakeHue MmpeaMera B III0OCKOM 3epKale,
B TOHKOM JIMH3E.

[IepeunciaTs BUIBI TUH3, UX OCHOBHBIE
XapaKTEPUCTUKHU — ONITHYECKUN LIEHTP, TJIaBHAs
OIITUYECKasi 0Ch, POKYC, ONTUYECKAs! CUIIA.
Onpenenars B KOHKPETHOM CUTYalluH 3HAYEHMS yIJia
MaJIeHus, yria OTPaXeHus, yria NpeJoMIICHHUS,
OTHOCHUTENIHOTO U a0COJIOTHOTO MOKAa3aTes
MPEJIOMJICHUS, CKOPOCTH CBETa B cpefie, (POKYCHOTO
pacCTOsIHUS, ONTUYECKOUN CHUJIIBI JINH3BI, YBEITUYECHUS
JUH3BI, IeproJa Tu(GpakiInOHHON PEIIETKH,
TIOJIOXKEHUS NHTEeP(HEPEHITMOHHBIX U AU(PPAKIIMOHHBIX
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MaKCUMyMOB 1 MUHUMYMOB. 3aliChIBaTh (PopMyITy
TOHKOM JIMH3bI, PACCYUTHIBATH C €€ MOMOILBIO
HEU3BECTHHIC BEIINYMHBI.

OOBSICHATH MPUHIIAIT KOPPEKIIMH 3PEHUS C TIOMOIIBIO
OYKOB.

DKCIEPUMEHTAIBHO OMPENEIATh MOKa3aTelb
MpeoMIIeHUs cpeibl, (POKYCHOE pacCTOSTHUE
coOuparoliel U pacCeuBAIOIIEH JINH3, JJIMHY CBETOBOM
BOJIHBI C TTIOMOIIBIO AU(GPAKIIMOHHON PEIIETKH,
OIICHUBATh WH()OPMALIMOHHYIO EMKOCTh KOMITAKT-
JIACKA.

[lepeuncasats 001acTu npuUMEeHEHUs! HHTEp(epeHInn
cBeTa, AU paKIUK CBETA, MOJISPU3ALIUNA CBETA.
HccnenoBaTth 3aBUCUMOCTBD yTJila MPEJIOMIIEHUS OT
yTJIa MaIeHus1, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3BI J0
M300paXEHUS OT PACCTOSIHUS OT MPEAMETA J0 JIMH3BI.
[IpoBepsATh TMIOTE3BI: YTOJI IPETIOMICHUS IPSIMO
MPOMOPILMOHAJIEH YTy NAJAEHUS, IPHU MNIOTHOM
CJI0’KEHUU JBYX JIMH3 UX ONTUYECKUE CUJIIbI
CKJIaJbIBAIOTCS.

KoncTpynpoBars MoAenM TENECKONA © MUKPOCKOTIA.
PaGorate B mape u rpyrie npu BbIIIOJTHEHUU
MPAKTUYECKUX 38/IaHHH, BBIIBUKEHUSI TUTIOTES,
pa3pabOTKX METOI0B IMPOBEPKHU THUIIOTE3.
[imanupoBaTh AEHCTBUS 11O BBIITOJIHEHUIO U
BBIIIOJIHATH UCCIIEIOBAHUS 3aBUCUMOCTH MEXIY
(U3HYECKUMU BEITMYNHAMU, SKCIICPUMEHTATEHYIO
MIPOBEPKY TUIIOTE3BI.

HaxomuTh B TuTeparype U HHTepHETEe HH(POPMAIIHIO O
ouorpadusx HerotoHa, ['tolirenca, FOura, ®penens,
00 uX HayuyHbIX paboTax, 0 3HAYEHUH UX padoT AJis
COBPEMEHHOU HAYKH.

BriaenaTs OCHOBHBIE TTONOKEHUST KOPITYCKYJIAPHOU U
BOJIHOBOW TEOpPHH CBETA.

Yka3bIBaTh rpaHULIbl IPUMEHUMOCTH F€OMETPUUYECKOMN
ONTHKH.

['oToBUTH Mpe3eHTAIMH U COOOIIEHUS 10 U3YIECHHBIM
TEMaM.

N3nyuenue u cnekTpsl (S 9)

Bunpl nznydyenuii. UctouHuku cBeTa.
Crnekrtpsl. CrieKTpaibHbIN aHAIIN3.
TermnoBoe n3nyuenue. Pactipenenenue
SHEPIUH B CIIEKTPe a0COIIOTHO
YEPHOTO Tea.

[IIxana 3meKTpOMarHUTHBIX BOJIH.
Ha6mronenue cnekTpos.

JlaBaTb onpeneneHne NOHATUI: TEIJIOBOE U3JIy4EeHHE,
JJEKTPOJIOMUHECIEHIUS, KATOAOJIIOMUHECLIEHIIUS,
XEMWIIOMUHECLEHIIUS, (POTOTIOMUHECIICHIINS,
CIUIOLIHOM CIIEKTP, JIMHEWYATBI CIIEKTP, I10JI0CATHIN
CHEKTpP, CHEKTP MOTJIOIIECHHUS], CIIEKTPAJIbHBIN aHAJIN3.
IIepeunciars BUbl ClIeKTpoB. Pacno3Hasars,
BOCIPOU3BOIUTbH, HA0JII0/IaTh CIUIOIIHOM,
JIMHEWYaTBI|, ITOJI0CATHIN CIEKTPBI, CIIEKTPHI
W3JIy4€HHUS U TOTJIOIIECHHUS.

N3006paxxaTh, 0OBSACHATH U aHAJTU3UPOBATH KPHUBYIO
3aBUCUMOCTH PACTIPEEICHUS YHEPTUN B CIIEKTPE
abCoIIOTHO YEPHOTO Tea.

[lepeunciiaTs BUABI 3€KTPOMArHUTHBIX U3TyYEHUH,
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UX UCTOYHUK, CBOMCTBA, MpUMEHEeHHE. Mcroap30BaTh
LIKATy 3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATH
cBoiicTBa DMB pa3HbIX 1Mana3oHOB.

Pa3nen 7. OcHOBBI cieMAJIbHONH TEOPUM OTHOCHTEJIBLHOCTH (5 4)

[Tpuuunsl nossiaenus CTO.
IToctynarst CTO: uHBapraHTHOCTH
MOJ1yJII CKOPOCTH CBETa B BaKyyMe,
IIPUHLIMIT OTHOCUTEIBHOCTH
OWHIITEWHA.

[IpocTpancTBO M BpeMs B
CHelHabHOM Teopuun
OTHOCHUTEJIHOCTU. DHEPrus u
UMITYJIEC CBOOOIHOM YacTuibl. CBs3b
MacChI U DHEPTHH CBOOOTHOM
YaCTULIBI. DHEPIHsl MOKOSI.

JlaBaTh onpeieneHue MOHATHIA: COObITHE, TOCTYIAT,
cobctBennas MCO, coOcTBeHHOE BpeMs, COOCTBEHHAs
JUIMHA TeJla, Macca MOKOs, UHBAPUAHT, SHEPTUS TTOKOSL.
OOBACHATH MPOTHBOPEYHS MEXKTY KIACCHYECKON
MEXaHUKOW U 3JEKTPOIMHAMHUKON MakcBeia u
npuurHbl nosisiaeHus CTO.

®opmynuposars noctysarsl CTO.

®opmynaupoBaTh BeIBOJbI U3 nnoctynaroB CTO u
OOBSCHSTH PENATUBUCTCKUE (D (PEKTHI COKpAIICHHUS
pa3MepoB Teja U 3aMEUIEHUS] BPEMEHU MEXy IBYMS
COOBITUSIMU C TOYKU 3PEHUS IBHKYILEHCS CHCTEMBbI
oTcuéra. AHAIM3UPOBATH POPMYITY PENIATUBUCTCKOTO
CIIOKEHHSI CKOPOCTEH.

[TpoBOIUT MBICTICHHBIE SKCIIEPUMEHTHI,
noareepsxkaatonue noctynatsl CTO u ux ciencTaus.
Haxonuths B KOHKpETHOM CUTyalluX 3HAYECHUS
ckopocreit Ten B CTO, nHTepBanoB BpEMEHU MEXAY
COOBITHSIMH, JJTUHY T€Ja, SHEPTUIO MOKOS YaCTHIIbI,
MIOJIHYIO HEPTUIO YACTHIIbI, PEISTUBUCTCKUI UMITYIIbC
YaCTHUIIBL.

3anuchIBaTh BhIPAXKEHUE AJI YHEPTHH MOKOS 1
MOJIHOM PHEPIUM YacCTHILI.

W3narats cyTh NpUHIMIIA COOTBETCTBUS.

HaxoauTs B tuTeparype u MIHTEpHETE HH(POPMALIHIO O
Teopuu 3¢upa, 00 IKCIepUMEHTaX, KOTOPbIE TPUBEIU
K co3nanuio CTO, 00 OTHOCUTENFHOCTH PAaCCTOSIHUN U
MIPOMEKYTKOB BpeMeHH, 0 Ouorpaduu DHHIITEHHA.
BrickasbiBaTh cBOE€ MHeHUE 0 3HaueHuu CTO s
COBPEMEHHOU HAYKH.

I'oTOBUTH MIpE3EeHTAINU U COOOIICHHS IO N3YYEHHBIM
TEMaM.

1,2;1,4;
15:1,6

Pa3nen 8. KBanToBas ¢pusuxa (41 4)

CaetoBblie kBaHTHI (10 1)

[Ipenmer u 3a1a4uu KBaHTOBOM
¢bu3uKu.

I'mnoresa I1nanka o kBaHTax.
®otordpdext. PoToH. YpaBHEHHE
DiiHmreliHa st potodrddexra.
Omneitel CTONETOBA.

3akonsl GpoTtorddexra.
KopnyckynsipHO-BOJIHOBOM Jyanu3m.
Judpakius 31eKTpoHoB. [laBieHue

csera. OnbiTel JIeOenesa u Basuiosa.

CooTHolIeHNE HEONPENETEHHOCTEN
Ieiizenbepra.

HaBatb onpenenenue NoHATHI: GoTodhdexT, KBaHT,
TOK HAacCBILICHHUS, 33/I€p’KUBAIOIIEE HANIPSDKEHUE,
paboTa BbIX0J1a, KpacHas rpaHuna ¢porordpdexra.
dopmynupoBaTh MpeIMET U 3a7a4yil KBAHTOBOU
(bu3uKu.

Pacnio3naBatk, HabmoaaTh siBIeHUE GpoTodhdeKTa.
OmnuceiBatek onbiTel CTONETOBA.

®opmynupoBaTh runote3y [lnanka o kBaHTax, 3aKOHbI
dboTorddekra.

AHanu3upoBaTh 3aK0HbI (HOTOdPdeKTa.

3anmuCchIBaTh M COCTABIIATH B KOHKPETHBIX CUTYAIHIX
ypaBHeHHe DiHIITeHA 111 HoTod(PdeKTa U HaXOAUTh
C €r0 IOMOIIBI0 HEM3BECTHHIC BETMYMHEI.

BbruucnaTe 3HaueHNue MaKCUMaJIbHOM KHHETHYECKON
SHEpPrur (POTOIIEKTPOHOB, CKOPOCTH

1,3; 1,4,
15:1,6




(hOTO2JIEKTPOHOB, paOOTHI BBIX0/1a, 3AMMHPAIOIIETO
HaMPSHKEHUS, YaCTOTHI U TMHBI BOJIHBI,
COOTBETCTBYIOIIMX KpacHOU rpanuiie Gporordpdexra.
[TpuBoauTH MpUMEpHI UCTIOIB30BaHUs PoTodhdekTa.
OOBACHATH CYTh KOPIYCKYIISIPHO-BOJIHOBOTO
Jyaau3Ma.

OnuceiBath onbITH JlebeneBa no u3MepeHuIo
JIABJICHUS CBETA M OIBITH BaBUIIOBA O ONITHKE.
OnuceIBaTh OMBITHI 110 TU(PAKIUU JIEKTPOHOB.
@opMyIMpOBATH COOTHOILLEHNUE HEONIPEAEIEHHOCTEN
['eitzenOepra u OOBSICHATH €r0 CYTh.

HaxomuTh B muTeparype u MHTepHETE WH(POPMAIIHIO O
paborax CroneroBa, JIebenera, Bapmiiosa, [Tnanka,
Komnrona, ne bporns.

Boiaensats poib poccUiicKUX y4EHBIX B U3YUYE€HUU
CBOMCTB CBETA.

['0TOBUTH Mpe3eHTAIHN U COOOIICHUS 110 U3YYCHHBIM
TEMaMm.

AtomHuas ¢pusuka (10 v)

Omnsitel Pe3epdopaa. [lnanerapuas
Mojieb cTpoeHus aroma. O0bsiICHeHHE
JINHEMYAaTOro CIEKTpa BOAOPOJA Ha
OCHOBE KBaHTOBBIX MocTynaToB bopa.
CrioHTaHHOE M BBIHYXKICHHOE
usnydeHue cera. Jlazepsl.
Jlaboparopuas pabora:

1. HabmroieHue CIIomHoro u
JINHENYaTOrO CIIEKTPOB.

2. UccnenoBanue criekTpa BOAOPOAA.

JlaBaTh onpeneieHue MOHATHI: aTOMHOE A1pO,
SHEPIreTUYECKUIl YPOBEHb, SHEPTUsl HOHU3ALINH,
CIIOHTaHHOE€ U3JIy4EHUE CBETA, BEIHYKIECHHOE
W3JIy4eHHUE CBETA.

OnwuceiBatk onbITEI Pe3epdopra.

OnuceiBaTh U CpaBHUBATH MOAEIU atoMa ToMcoHa n
Pesepdopna.

PaccmarpuBars, uccneqoBaTh U ONMCHIBATH
JIMHENYaThIe CIIEKTPBI.

®opMynHpoBaTh KBAHTOBBIE OCTYJIATHI bopa.
OOBACHATH TUHEHYATHIE CIIEKTPHI aTOMa BOJOPOa Ha
OCHOBE KBAHTOBBIX NOCTys1aTOB bopa. PaccunTeiBats B
KOHKPETHOW CUTYallMu 4acTOTY U JIJTMHY BOJIHBI
ucrnyckaemMoro ¢poToHa Ipu nepexose aToma U3
OJIHOT'O CTallHOHAPHOT'O COCTOSIHUSA B IPYrO€, SHEPTUIO
HMOHM3ALMH aTOMa, BBIYUCIIATH 3HAYCHUSI paJHyCOB
CTallMOHAPHBIX OPOUT 3JIEKTPOHOB B aTOME.
OnwuceIBaTh yCTPOHCTBO M OOBACHATH MPUHIHIT
JEHCTBHS JIA3€POB.

HaxoauTs B IuTepaTrype U MUHTEPHETE CBEEHUS O
(akTax, MOATBEPKAAIOIINX CIOKHOE CTPOCHUE aTOMa,
0 paboTax yu€HbIX M0 CO3/aHUIO MOJIENTU CTPOCHHUS
aToMma, IMOJIYYEHUIO BBIHYKJIECHHOTO U3JIy4YEHHUs, O
IIPUMEHEHNH J1a3€pOB B HAyKe, MEJUIIMHE,
MIPOMBIIIJIEHHOCTH, OBITY.

BolaensaTs poiab pOCCUNCKUX YYEHBIX B CO3JAHUU U
WCIIOJIb30BaHNH JIA3€POB.

['0oTOBUTH Mpe3eHTALMHU U COOOLICHUS IO U3YUYECHHBIM
TEMaM.

1,1:1,2;
14;1,6;1,7

Du3zuka aToMHOro saapa (16 1)

CocTaB 1 cTpoeHHE aTOMHOTO si/Ipa.
N3otombl. Anepubie cunpl. OOMeHHas
MOJIEJb SJIEPHOTO B3AMMOJACHCTBHUS.

ZlaBan, OIpECACIICHUC IMOHATUH: MacCOBOE qHuCJIo,
HYKJIOHBI, AACPHBIC CUJIbI, BUPTYAJIbHBIC YaCTUILIBI,
)Ie(l)eKT MacCcC, DOHEPTUA CBA3U, YACIIbHAA DHEPIUs CBA3U

1,2:1,3;
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JleekT Macchl ¥ 3HEpTUs CBA3H siipa.

PagnoaxkTuBHOCTE. BHabI
PaaNOAKTUBHBIX PEBPALCHUS
aTOMHBIX sifiep. PanuoakTuBHoe
W3JIy4€HHE, IPABUJIa CMELICHUSI.
3aKoH paJiMOAaKTUBHOIO pacnaja.
MeTo/1p1 HaOIOICHUS U PETUCTPALIUU
3apsOKEHHBIX YaCTHIL.

Snepubie peakuuu. Peakuuu neneHus
u cuHTe3a. Llennas peakuus qesneHus
sanep. SlnepHas sHepreTuka.
TepmosiepHbIil CUHTES.

[IpumeneHue s AEpHON SHEPTUM.
buonorunueckoe nencreue
PaaNOAKTUBHBIX U3TyYEHUM.
Jlaboparopnas pabora:

Onpeznenenne UMIYIbCa U IHEPTUU
YaCTHIIBI NIPU JBUKEHUU B
MarHuTHOM T10J1€ (10 poTorpadusim)

aTOMHBIX €D, PAANOAKTUBHOCTb, aKTUBHOCTb
PaguOAaKTUBHOIO CEMEUCTBA, IIEPUOJ, I10JIypaciaa,
HCKYCCTBEHHAs paJJMOaKTUBHOCTb, SIICPHBIC PEAKIINH,
SHEPIreTHUYECKUH BBIXOJ SICPHOM PEAKLUH, LENHAs
sJIepHas peakuus, Ko3pUIUEHT pa3MHOKEHUS
HEUTPOHOB, KPUTHYECKAsI Macca, peaKTOpbI-
Pa3MHOXKHUTEIH, TEPMOSAIEPHAS PEaKLUs.
CpaBHUBaTh CBOMCTBA IPOTOHA U HEUTPOHA.
OnuceiBaTh IPOTOHHO-HEUTPOHHYIO MOJENb S/Ipa.
OnpenensTb cOCTaB siiep pa3InUYHbIX 3JIEMEHTOB C
NOMOILbIO Tabauubl Menaeneesa. M300paxars u
YUTATh CXEMBbI aTOMOB.

CpaBHUBATh CHILY 2JIEKTPUYECKOIO OTTAIKUBAHUS
IIPOTOHOB U CUJIY CBSI3U HYKJIOHOB B si/Ipe.
[lepeuncnaTs ¥ ONKMCHIBATH CBOMCTBA SAEPHBIX CHIIL.
OOBSICHATH OOMEHHYIO MO/IE)Th B3aUMOICHCTBUSI.
Boruucnare gedekt mace, 3HEpPruro CBA3U U yIEIbHYIO
SHEPTHIO CBA3U KOHKPETHBIX aTOMHBIX sJIEP.
AHanmM3UpOBaTh CBA3b YACIBHOW SHEPTHUH CBS3H C
YCTOMYHMBOCTBIO SAIED.

[IepeunciaATs BUABI paAMOAKTUBHOIO pacnaaa
aToMHbIX a1ep. CpaBHUBATh cBOiicTBa anb(a-, 6eTa- 1
raMma- u3JlydyeHuil. 3anuchbiBaTh IPaBUIa CMEILIEHUS
IIpY paAMOAKTUBHBIX pacnanax. OnpenensaTh
3JIEMEHTBI, 00pa3yIoIIUECs B pe3ysibTaTe
pPaaMOaKTUBHBIX PaclaloB.

3anuchiBaTh, OOBSICHITH 3aKOH PaJIMOAKTUBHOIO
pacnaza, olpenesnsaTh TpaHULlbl €r0 IPUMEHUMOCTH.
OnpenensiTb YUCIIO HEpAaCHaBIIMXCS AEp, YUCIIO
pacnaBIIMXCS SAEp, IEPUO N0JIypacnana, akTuBHOCTb
BEILIECTBA.

[lepeuncasTh U OMUCHIBATH METO/IbI HAOIIOACHUS U
perucrpanmu 31eMeHTapHbIx yactull. Habmonars
Tpeku anb(da yacTuil B kamepe Buibcona.
PeructpupoBars siiepHbIE U31y4EHUS C TIOMOIIBIO
cuérunka ['elirepa. OnpenensaTs UMIYJIbC U SHEPTUIO
YacTHULIbI IPU ABMXKEHUU B MarHUTHOM T110J1€ (110
¢dororpadusm).

3anuchIBaTh sAepHbIe peakuu. OnpenensiTh
IIPOJYKTHI SIACPHBIX peakuuil. PaccuntbiBaTh
SHEPTreTHYECKUI BBIXOJ SIEPHBIX PEAKIHM.

DJieMeHTapHbIe YacTHUbI (5 9)

DneMeHTapHbIe YaCTULIBI.
OyHAaMEHTAIbHBIE B3aUMOJEHCTBUSI.
Y CKOPUTENH DJIEMEHTAPHBIX YACTHLL.

JlaBaTb onpeneneHue NOHATUN: aHHUTUIISIUA,
JIENITOHBI, aJPOHBI, KBAPK, TJIFOOH.

IIepeunciiATb OCHOBHBIE CBOMCTBA DJIEMEHTAPHBIX
YacTHLI.

BoiaensaTs rpynmnel 2J1€eMEHTapHBIX YacTHLI.
[IepeunciaTh 3aKOHBI COXpAaHEHUs, KOTOPbIE
BBIIIOJIHAIOTCSA IIPU IIPEBPALLEHUAX YaCTHLI.
OnuceIBaTh MPOLECCHl AaHHUTUIISILIUU YaCTHUI U
AQHTUYACTHUL U POXKICHUS DJICKTPOH-TIO3UTPOHHBIX I1ap.
HasbiBaTh 1 cpaBHUBATH BUJIbI (DYHIaMEHTAIbHBIX
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B3aMOJECUCTBHH.

OnuceIBaTh pojb YCKOPUTENEH B U3yUEHUU
3JIeMEHTapHbBIX YyacTHll. Ha3bIBaTh OCHOBHBIEC BU/IBI
YCKOPUTEIIEH 3JIEMEHTaPHBIX YaCTHII.

Haxomuth B muTeparype U HHTEpHETE CBEJCHUS 00
HUCTOPHUM OTKPBITHS JIEMEHTAPHBIX YaCTHULL, O TPEX
JTanax B pa3BUTUU (PU3UKU FIEMEHTAPHBIX YACTHII.
OnwuceIBaTh COBPEMEHHYIO (PH3UUECKYIO KAPTHHY
MHUpa.

T'oToBUTH MMpEe3CHTaluu U COOGH_IGHI/IH 10 U3Yy4YCHHBIM
TEeMaMm.

Pasnen 8. Ctpoenune Beesnennoii (9 1)

Bunumeie nuxeHust HEOECHBIX TETI.
3akonsl Kemnepa. Conneunas
cUCTeMa: IJIaHEeThl U MaJIble Tela,
cuctema 3emuis-JlyHa.

Crtpoenue u 3Bomtonus CoiHua u
3BE31. Kitaccudukanus 38E371. 3BE3 B
Y UCTOYHHUKH UX YHEPTHH.
INanaktuka. CoBpeMeHHbIE
MIPEJICTABICHUS O CTPOCHUHU U
3BOJIIOIMU BeenenHon.

Jlpyrue ranakTuKH.
IIpocTpaHCTBEHHO-BPEMEHHBIE

macurta0bl Ha0rogaeMoi BeelleHHOM.

[TpMEeHUMOCTE 3aKOHOB (PU3UKH IS
O0BSICHEHHS IPUPOIHI KOCMHUYECKHUX
0OBEKTOB.

Témnuas marepust U TEMHASI SHEPTHUSL.
Jlaboparopuas pabora:
Omnpenenenue nepuoaa ooparieHus
JBOMHBIX 3BE3] (TI0 TTEYaTHBIM
MaTepuaiam)

Habmonenus:

Beuepnue nabmoaenus 38&31, JIyHsl
U TUTAHET B TEJIECKON WJIM OMHOKJIb.
Hccnenosanue:

UccnenoBanmue nBMKEHUS TBOMHBIX
3BE37 (IO MeYaTHBIM MaTepuaIam)

JlaBaTh onpeneneHus MoHATHI: HeOecHas cdepa,
SKJIMIITUKA, HEOECHBIH HKBATOP, MOIOC MHUPA, OCh
MHpa, KPYT CKIIOHEHUS, IPSIMOE BOCXO0XKJICHHE,
CKJIOHEHUE, Napajlakc, HapceK, aCTpPOHOMUYECKAs
€MHUILIA, TIepUTeNnid, apennii, COTHEUHOE 3aTMEHHE,
JYHHOE 3aTMEHHUE, TUIaHEThl 36MHOM TPYIIIIbI, JIAHETHI
TUTaHTBI, aCTEPOU]I, METEOP, METEOPUT, poTocdepa,
CBETHMOCTD, IPOTyOEpaHel, myascap, HEUTPOHHAS
3Be3/1a, YEpHas JbIpa, IPOTO3BE3/1a, CBEPXHOBAS
3B€3/1a, FaJlakTHKa, KBa3ap, KpPaCHOE CMEIIECHUE,
Teopust bonbioro B3peiBa, Bo3pactu BeeneHHOM.
Hab6mronate JIyHy U TIaHETHI B TEIECKOTI.

Boiaensate ocobeHHOCTH cucTeMbl 3emuisa-JlyHa.
PacnioznaBatk, MoJeIMpoBaTh, HA0JIIO1aTh COJTHEUHBIE
1 yHHbIE 3aTMeHUs. OOBACHATH IPUIUBBI U OTIUBBI.
®opMmyaupoBaTh U 3alIMCHIBATh 3aKOHbI Keruiepa.
OnuceIBaTh CTPOCHHUE COTHEYHON CUCTEMBI.
[lepeuncnsTh naaHeTh! U BUIbI MAJIBIX TEJl.
OnuceiBathk ctpoenue CoJHIIA.

Ha6mtonate conneunsle narHa. CobmoaaTh npaBuia
6e3onacHocTy npu HaOmoneHun CoHua.
[lepeuncnsTh TUIIMYHBIE TPYIIIIBI 3BE3], OCHOBHBIE
¢bu3nyecKkne XapakKTepUCTUKU 3BE3L.

OnuceIBaTh IBOJIIOLMIO 3BE3] OT POKACHUS 10
CMEPTH.

HazbiBaTh camble sipkue 3BE3/1bI U CO3BE3/IUS.
[lepeuncnars BUAbI FAIAKTUK, OMUCHIBATH COCTAB U
CTpOEHHE TIaKTHK. BBIIENSITh MICUHBIN MYTh CpeIu
Apyrux rajgaktuk. Onpenensats Mecto CoaHEYHON
cucteMsl B ['anaktuke. O1ieHUBaTh MOPSJIOK
paccTOsIHUM 10 KOCMUYECKUX OOBEKTOB.

OnuceIBaTh CyTh KPaCHOTO CMELIEHUS U €r0
WCIIOb30BAHUE MPU U3YUEHUU TATIAKTHK.
[IpuBouTE KpaTKo€ M3N0XKeHue Teopun bosbiioro
B3pbIBA M TEOPUHU pacluupsitomieiics BeceneHHOM.
OOBSACHATH CYTh MOHATHH «TEMHASI MaTEPUSI» U
«TEMHAs SHEPTUS.

[IpuBOIUTH IPUMEPHI UCIIOJIB30BAHUS 3aKOHOB
¢bu3uKy 115 00bACHEHHUS TPUPOJIBI KOCMUYECKUX
00BEKTOB.
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PaboTaTh B mape u rpyrine npu BBIIOJHCHUH
MPAaKTUYECKUX 3aJaHHI.

Hcnons30BaTh MHTEPHET AJIS OMCKA H300paKeHUH
KOCMHYECKUX 00BEKTOB M HH(pOpMAIHK 00 X
0COOEHHOCTSX.

Y4acTBOBaTh B 00CYKIEHUU U3BECTHBIX KOCMHUYECKUX
HcCClieIoBaHUM. BbIIenaTh COBETCKUE U POCCUHCKHUE
JIOCTHKEHHMS B 00JIaCTH KOCMOHABTHKY U
uccaeaoBanus kocMoca. OTHOCHTBCS C YBOKEHHEM K
POCCUMCKMM Y4EHBIM U KOCMOHABTaM.

Haxonutp B uTepaType U HHTEPHETE CBEACHUS Ha
3a/IaHHYIO TEMY.

['oTOBUTH Mpe3eHTAIMHN B COOOIIECHUSI 10 U3YUYCHHBIM
TEMaM.

IloBTOpenue (254 = 7 4 +184 U3 pe3epBHOro0 BpeMeHH)

MarepuajibHO — TEXHHYECKOe oOecredeHue 00pa3oBaTeibHOI MPOrpaMMbl

TexHuueckue cpescTBa;

1.MHTEepakTUBHBIN annapaTHO-IIPOrPaMHBIN KOMIUIEKC

2.MynpTUMEIUUHBINA IPOEKTOP

3.KomruiekT 1abopaTopHOTo M IEMOHCTPAIMOHHOTO 000pYA0OBaHUS /I KAOMHETa XUMUU
4.Mojenu KpUCTaIIIMYeCKUX PeETOK

5.KomriekT 1abopaTopHOro U AEMOHCTPAaLMOHHOT0 000pyRoBaHus A taboparopHbix padot(HITHIT)
HHTepHeT-pecypebl:

1.http://lib.inorg.chem.msu.ru — Matepuaisi 1o GU3MKE A1 yIanuxcs

2. http://www.chem.km.ru — Mup ¢usuku.

3. www.fipi.ru — denepaibHblid KHCTUTYT MEAArOTMYSCKAX U3MEPEHHUH.

4. http://ege.edu.ru — Mudopmanuonnoi mopran EI'D

5. http://school-collection.edu.ru. — Exunas xomtekius [IOP.

6. http://www.chem.km.ru — Mup ¢puzuku.

7. www.fipi.ru — ®eiepasibHbIi HHCTUTYT MEIarOrHYeCKUX U3MEPEHHI.

8. http://ege.edu.ru — MupopmanmonHoit mopran EI'D.

9. http://school-collection.edu.ru. — Eanxas xoyuexnus

COI''TACOBAHO COI''TACOBAHO

[IpoTokon 3aceganus METOAMYECKOTO 3amecTtuTens nupekropa no YBP
00BETMHEHUS yuuTeNnen

€CTECTBCHHO — HAYYHOI'0 IIHKJIa Cxosopona H.B.
oT .08 2022 roma Ne 1 TOJIIHCD ®UNO.

noAnuces pykosogurenss MO .08. 2022 rona
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https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fege.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.chem.km.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fege.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

		2022-10-14T11:56:44+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №11 СТАНИЦЫ НИЖНЕБАКАНСКОЙ МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ КРЫМСКИЙ РАЙОН




