Pywomasimess LIMO
2~ /E.BMonamapsa’

IpoTokon Ne 7
or w_3¢ »afigesr 2017

«Coranconumos
3amecTHrens pyrkosoarem no YBP
MOY

b3 il F T —

w30 wadegmp 2,

PABOYAS TIPOTPAMMA

no pusnxe
(yray6aénumii yposens)

10-11 waacest

Cocrasurean:

Monamapésa E.B.,

yaureas Gpuinkn

1 ksasmdurannonnoii kareropun

IpunaTo Ha 3aceranim
NEATOTMHYECKOro CoBeTa
nporokoaNe /7  or

« JO »_ O4F 2017r.

r. Epmon
2017r.
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10-11 kixacenl

IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma mo ¢usuke (yriayOnEHHBINH ypOBEHB) MJis cpelHell o0meo0pa3oBaTenbHOM
IITKOJIBI COCTABJIEHA HA OCHOBE:

¢ (yHIAMEHTAILHOTO Spa COJIepKaHus 00IIero oOpa3oBaHus;

e TpecOOBaHWI K pe3ylibTaTaM OCBOCHHUS OCHOBHOH 00meo0pa3oBaTeIbHOW MPOTPaMMBI
cpemHero  oOmiero  oOpa3oBaHUs, IPEACTaBICHHBIX B DenepalbHOM  TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE CPEIHETO 00IIero oopa3oBaHus;

e npumMepHOU mporpammbl 1o ¢usuke s 10-11 kmaccoB, SBISOMIEHCS COCTABHOW YacThiO
MIPUMEPHOI OCHOBHOM 00pa30BaTeILHOM MPOTPAMMEBI CPETHETO 00IIero 00pa3oBaHus;

e aBTOpCKOM paboueir mporpammbl mo ¢usmke k guand YMK I'.5. MskumeBa: ®usuka.
Yrnyonéunsiii ypoBenb. 10-11 xmaccsl: pabouas mporpamma k aunuun YMK I'.5. MskuieBa: yaeOHO-
metoauueckoe mocodue/ O.A. Kpeicanosa, I'.51. Mskumes. — M.: [lpoda, 2017. — 78 c.;

e OCHOBHOI 00pa30BaTeNbHON MpOrpaMMbl cpeaHero oobmiero obpaszoBanus (10-11 xiaccer)
MOYVY «COIII Nel r. Epmiosay.

PaGouyass nporpaMMa OpHEeHTHPOBAHA HA UCNOJIb30BaHMe YUeOHUKOB «Du3uka» 1 10 u
11 kaaccoB:

dusuka: Mexanuka. 10 xmacc. YrmyOnéuusiii ypoBeHb: y4ueOHuk/ I'.5I. Mskumes, A.3.
CunsikoB. — M.: JIpoda, 2017. — 510 c.

dwusuka: Monekynspras ¢pusuka. Tepmoauaamuka. 10 kimace. YriayOaéHHbIN ypoBeHb: yueOHUK/
I'.4. Mskumes, A.3. CunsikoB. — M.: [Ipoda, 2017. — 351 c.

dusuka: Dnexrpoaunamuka. 10-11 kiacebl. YrnyOonéunslii ypoBenb: yaeOHux/ I'.51. Msikuies,
A.3. Cunskos. — M.: llpoda, 2017. — 476 c.

®dwusuka: Konebanust u BosHbL 11 kimace. Yrayonéuusiii ypoBeHs: yueouuk/ I'.51. Mskwumes, A.3.
CunsikoB. — M.: JIpoda, 2017. — 284 c.

®wusuka: Onruka. KBantoBas ¢usmka. 11 kmacc. YrayOonéHublii ypoBeHb: yucOuuk/ I'.S.
Mskumies, A.3. Cunsiko. — M.: Jlpoda, 2017. — 478 c.

MecTto npeamMera B y4eOHOM IJIaHe

VY4eOHBIM TUIaH IIKOJIBI Ha W3ydeHHe (HU3UKU Ha YriyOJIEHHOM YPOBHE B CpPEIHEH NIKOJE
OTBOJIUT 5 Y4eOHBIX YaCOB B HEJCIIO B TECUCHHE KaXJ0ro rojga oOydeHus, Bcero 340 ypokoB mpu 34
y4eOHBIX HEJENSAX B TOIY.

O01mas xapakTepucTuKa Kypca

B cucreme ecrecTBeHHO-HaydyHOTO 00Opa3oBaHHs (H3MKA Kak y4eOHBIH MpeaMeT 3aHHMaeT
Ba)XHOE MECTO B (POpPMHpPOBAHMHM HAyYHOTO MHPOBO33PEHHS M O3HAKOMJICHUS OOyYarolmMXcs C
METO/IaMH HayYHOT'O TIO3HAHHUS OKPYKAIOIIEr0 MHPA, a TaKKe C (PU3NUECCKIMU OCHOBAaMH COBPEMEHHOTO
NPOM3BOJCTBA U OBITOBOTO TEXHHYECKOTO OKPY)KEHHs 4YeIOBeKa; B (OPMHUPOBAHMU COOCTBEHHOU
MO3HULIUH M0 OTHOIIEHHIO K (PU3MUECKON MH(POPMAIINH, TOJTYIEHHON U3 Pa3HbIX HCTOYHHKOB.

HIkonbHBIH Kypc (U3MKM SBISETCS CUCTEMOOOPA3yIOIUM JUIsl  €CTECTBEHHOHAYYHBIX
IIPEIMETOB, MOCKOJBbKY (U3NYECKHE 3aKOHBI SIBISIOTCS OCHOBOM COJAEp)KaHUS KypCOB XUMUM,
Ouosoruu, reorpadpuu U actpoHoMuu. OU3nKa BOOPYKaeT MIKOJbHUKOB HAYYHBIM METOJIOM MO3HAHUS,
MO3BOJISIOIIMM MOJY4aTh 0OBEKTUBHBIE 3HaHUS 00 OKpy»katomieM Mupe. OCBOeHHE yJalTuMKCS METOJI0B
HAy4YHOTO MO3HAHHUS SBISAETCS OCHOBOIOJIAraloOIUM KOMIIOHEHTOM IIpPOLIECCOB (POpPMUPOBAHUS HX
HAay4HOTO MHPOBO33PEHHs, Pa3BUTUS IMO3HABATENBHBIX CHOCOOHOCTEH, CTAaHOBJIEHUS IIKOJIbHUKOB
cyObeKkTaMu y4eOHOM 1esTebHOCTH.

VYcnemrHocTh  M3ydeHHS  IpeiMeTa  CBs3aHa C  OBJIQZIGHHEM  OCHOBaMH  y4eOHO-
HCCIIEI0BATENLCKOM IEATETbHOCTH, TPUMEHEHHEM MOJYYSHHBIX 3HAHUH NPHU PEIIeHUH MPAKTHUYECKUX U
TEOPETUUYECKHX 3a/1a4.



N3ydenne ¢u3uku Ha yriryOJIEHHOM YPOBHE BKIIIOUAET PACIIMPEHHUE TPEIMETHBIX PE3yIbTaTOB
U COJepXaHHe, OPUEHTHPOBAHHOE HA TMOJATOTOBKY K MOCIEAYIoUeMYy HpodecCHOHAIEHOMY
00pa3oBaHUIO.

W3yuenune mpenmera Ha YrilyOJI€HHOM YPOBHE IO3BOJIIET CPOPMHUPOBATH y OOyJaromuxcs
¢uznuecKkoe MBINUICHWE, YMEHHE CHCTEMaTHU3UpoBaTh W 0000maTh IOJyYEeHHBIC 3HAHWS,
CaMOCTOSITEIBHO TPUMEHSTh TIONYYCHHBIE 3HAHUS IS PEHICHHs] MPAKTUYECKHX U Yy4eOHO-
WCCIICIOBATENIbCKUX 33/lad; YMEHHE aHAIM3UPOBATh, IMPOTHO3UPOBATH M OIICHUBATH C MO3UIUU
IKOJIOTHYECKON 0€30MacHOCTH TOCICICTBUS OBITOBOM M IPOU3BOJICTBEHHOW JCSITEIHLHOCTH YENIOBEKa,
CBSI3aHHOU C MCIIOJIb30BAHHEM MCTOYHUKOB DHEPIHH.

B ocHoBy u3yduenus npenaMera «Dusnkay Ha yriryOJEHHOM YpPOBHE B 4acTH (DOPMHPOBAHUS Y
oOyJaronuxcss Hay9HOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJOB ITO3HAHUS, a TaKKe
MPAKTUYECKOTO TMPUMEHEHHUS HAyJYHBIX 3HAHUN 3aJI0)KCHBI MEXKIPEIMETHBIE CBS3M B 00JacTh
€CTECTBCHHBIX, MATEMATHYCCKUX ¥ TYMaHUTAPHBIX HAYK.

N3yuyenne ¢u3uku Ha yriayOJIeHHOM YpPOBHE CpeaHero obiiero oOpa3oBaHMsl oOecreunBaeT
JOCTIDKEHHUE CJIEAYIOIMMX LesIei:

- opmupoBanue (QYHKIIMOHAIBLHON TPAMOTHOCTH W METAlPEJIMETHBIX YMEHUH depes
BBITIOJTHEHUE MCCIIEI0BATEIHCKOW U IPAKTHYECKOH IeATEIbHOCTH;

- pacmupeHHe MPEAMETHBIX Pe3yJIbTaTOB U COJICPKAHKUE, OPUCHTUPOBAHHOE HA MOJTOTOBKY K
MoCIeAyIIEMY popecCHOHATFHOMY 00pa30BaHUIO TI0 MHKEHEPHO- TEXHHUECKOMY HAIPaBJICHHUIO;

- CTAQHOBJICHWE W PA3BUTHE JTUYHOCTH OOYUYAIOIIErocs B €€ CaMOOBITHOCTH W YHUKAIBLHOCTH,
OCO3HAaHWE COOCTBEHHOW WHIWBHIYaIbHOCTH, TIOSIBIICHHE IKU3HECHHBIX IUIAHOB, TOTOBHOCTH K
CaMOOTIPEICIICHUIO.

JlocTmkeHWe TIOCTaBJICHHBIX IIEJIeH TpeaycMaTpPUBACT pEIICHUE CICAYIOIINX OCHOBHBIX
3a;au:

- o0ecriedyeHre paBHBIX BO3MOXKHOCTEH TOJYYeHHUS KAuyeCTBEHHOTO CpEIHEro OO0IIero
00pazoBaHus;

- 00ecreunTh  JIOCTHKEHHE  OOyJaromuMmucs  oOpa30oBaTelIbHBIX  PE3yJIbTaTOB B
COOTBETCTBUU C TPEOOBAHUSIMH, YCTAaHOBICHHBIMHI DeiepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
cTaHgapToM cpeaHero odOmero oOpazoBanus (manee — ®I'OC COO) mo ¢usuke Ha yriayOIeHHOM
YPOBHE;

- chopmupoBaTh y 00ydaronuxcsi pu3nuecKoe MbIIIJICHHE, YMEHHUE CHCTEMAaTH3UPOBATh 1
00001IaTh TOJyYeHHBIE 3HAHHS, CAMOCTOSATENBHO IPHUMEHSTH TOJYYCHHBIE 3HAHUS Uil PEHICHUS
MPAaKTUYECKUX W Y4eOHO-MCCIIEOBATENILCKUX 3a/1ady; yYMEHUE aHAJIM3WPOBATh, IMPOTHO3UPOBATH M
OIICHUBATh C TO3WMIMU DKOJOTHYECKOW OE30MacCHOCTH IMOCIEACTBUS OBITOBOW W TMPOM3BOICTBEHHON
NESTETbHOCTH YEJIOBEKA, CBA3aHHON C MCIOJIB30BAHUEM HCTOYHHKOB SHEPTHU.

- o0ecreynTh TPEEMCTBEHHOCTH OCHOBHBIX 0OO0Opa30BaTEIIbHBIX MPOTPAaMM OCHOBHOTO
obmero, cpeaHero odiiero oopazoBanus Mo Gpu3MKe;

- CO3/IaTh YCJIOBUS JUIS PA3BUTHUSI U CaMOPEATTU3aliK, B TOM YHCIe TIPOPOPHUECHTAIIHOHHOM
HampaBjiIcHUU oOyJaromuxcs, Ui (GOPMHPOBAaHUS 3I0POBOro, OE30TMACHOTO M JKOJIOTHYECKU
1enecoodpa3zHoro oopasa KU3HU 00 yJaOLTUXCA.

I. Iliianupyemblie pe3yJibTaThl 0CBOCHUS Y4eOHOr0 Kypca (Gpu3suku
1. JIu4HOCTHBIE pe3y/bTaThI:

1) cdhbopMHUPOBAHHOCTH OCHOB CAaMOPAa3BUTUS M CAMOBOCIMTAaHHS B COOTBETCTBUU C
00IIeYeNIOBeUeCKUMHU IIEHHOCTSMHU; TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTEIbHOM, TBOPYECKON U
OTBETCTBEHHOM JESATENbHOCTH;

2) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, JAETbMH MIIAJIIETO BO3pPacTa, B3POCIBIMU B
00pa30BaTeNbHOM, MPOEKTHOMN U IPYTUX BUAAX ACSITEIbHOCTH;

3) HpaBCTBEHHOE CO3HAHME U TIOBEJICHUE Ha OCHOBE YCBOEHUS 00IIeUeTIOBEUECKUX IEHHOCTEH;

4) TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOPa30BaHHUIO, HA IPOTSHKEHUN
BCcel JKM3HM, CO3HATEIbHOE OTHOIIEHHE K HEMpPEepPhIBHOMY OOpa30BaHHUIO KaK YCIOBHIO YCIEITHOM
npodeccruoHalbHOM 1 00IIECTBEHHOM JAESITENFHOCTH;



5) acTeTHyYeckoe OTHOLICHWE K MHpPY, BKIIOYAs SCTETUKY ObITAa, HAyYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIEHHUI;

6) chOpMUPOBAHHOCTh JKOJOTMYECKOTO MBIIUICHUS, NOHUMAaHHUS BIUSHHUS COIHAIBHO-
SKOHOMMUECKHUX IIPOLIECCOB HA COCTOSIHNE IPUPOIHOM U COLIMATIBHON CPEJIBI.

2. MeTal’lpeL[MeTHbIe pe3yJbTaThl:

PeryasitTuBHble yHMBepcaJlbHbIe YUeOHbIe JeliCTBUS
BbInycKHMK HAY4YUTCS:

— CaMOCTOSITENILHO OIpPENeNSITh IENU, CTaBUTh W (OPMYIMPOBATh COOCTBCHHBIC 3a7a4d B
00pa30BaTEILHON JICATSIBHOCTH U KU3HEHHBIX CUTYAIIUSX;

— OLICHMBATh PECYPChI, B TOM YHCJIE BPEeMs U APYyTrHe HeMaTepuaibHbIE PECYPChl, HEOOXOAUMbIE
JUISl TOCTUKEHUS TOCTABIICHHOW paHee 1IEJH;

— COTIOCTAaBJISITh UMEIONTUECS BOBMOXKHOCTH M HEOOXOUMBIE JIJIsl TOCTIKEHHUS IIEJIH PECYPCHI;

— OpraHu3oBbIBaTh JI(PGEKTHUBHBI TIONCK PECYPCOB, HEOOXOMUMBIX [UISI  JOCTHKECHHS
IMOCTaBJICHHOM IICIIH;

— ONPEAENATh HECKOJBKO IMyTEH JOCTUKEHUS TOCTABJICHHOM LENH;

— BBIOMPATh ONTUMAJIBHBIM MYTh JTOCTHKEHHUS LETH C y4eTOM 3((PEKTUBHOCTH PacxXxoOBaHUS
PECYpCOB U OCHOBBIBAsICh Ha COOOPaKEHUSIX ITUKH U MOPaJIH;

— 3a7]aBaTh apaMeTpbl U KPUTEPUH, IT0 KOTOPBIM MOMKHO OMPEAEIINUTh, YTO LIEJIb IOCTUTHYTA;

— COIOCTABJISITh TTOJTYYEHHBIN PE3YJbTAT ACITENLHOCTH C MOCTABIECHHON 3apaHee LEIIbIO;

— OIICHUBAaTh TIOCJEACTBUSl JIOCTHKEHHS TIIOCTaBJICHHOM 1€MW B Yy4eOHON JesTeIbHOCTH,
cOOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIMX JIIOJCH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
BbINMyCKHUK HAYYUTCS:

— KPUTHUYECKH OIIEHUBATh U HHTEPIIPETUPOBATh HHPOPMAIIMIO C Pa3HBIX ITO3UIIHH;

— pacmno3HaBaTh U (PUKCUPOBATH MIPOTUBOPEUHS B MHPOPMAIIMOHHBIX UCTOYHHKAX;

— WCTOJIB30BaTh Pa3JIMUHBIE MOJIETBbHO-CXEMAaTUYECKUE CPEACTBA JUIsl MPEACTaBICHUS
BBISIBJICHHBIX B MH()OPMAITHOHHBIX HCTOYHUKAX IPOTUBOPEUHIA;

— OCYIIECTBIISATh Pa3BEPHYTHIH WH(POPMAIMOHHBI TOWCK U CTaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHBIC U MTO3HABATEIIHHBIC) 32/1a4H;

— HWCKaTh U HaXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHHUS 3a1a4;

— MPUBOJUTH KPUTHUYECKHUE apTyMEHTHl KaK B OTHOIIEHWHW COOCTBEHHOTO CYXKIEHHUS, TaK M B
OTHOIIIECHUHU JICUCTBUU U CY>KJACHUU IPYroro;

— aHAJIM3UPOBATH U IPEOOPA30BHIBATH ITPOOIEMHO-TIPOTUBOPEUHBBIC CUTYAIINH,

— BBIXOJUTHh 32 pPaMKH Y4eOHOTO TpEAMETa W OCYIISCTBJIATH IIEJCHANPABICHHBIA IMONUCK
BO3MOJKHOCTH IIIMPOKOTO IEPEHOCA CPEJCTB U CIIOCOOOB ICHCTBHS;

— BBICTpPaMBaTh WHIMBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUYUTHIBAas OTPAaHUYEHUS CO
CTOPOHBI IPYTHX YYACTHUKOB U PECypCHbBIC OTPAaHUYCHHUS;

— MEHSTh U YACPKUBATh Pa3HbIe MO3UILIMU B MO3HABATEIBHON JEATEIHHOCTHU (OBITh YYCHHKOM U
yuuteneM; (opMyaupoBaTh 00pa30BaTENbHBIA 3alpoOC M BBIMOJHITh KOHCYJIbTaTHBHBIC (DYHKIIUU
CaMOCTOSITENIbHO; CTaBUTh MpoOjeMy M paboTaTh HajJ €€ pelIeHHWEeM; YNpaBiIsTh COBMECTHOU
MTO3HABATEIHHOU JCATEIHBHOCTHIO M ITOAYUHSITHCS ).

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUS
BbinycKHHMK Hay4YuTCs:

— OCYILECTBIIATh JIEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKaMH, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pazoBaTeIbHON OpraHU3alliy, TaK 1 3a €€ IpeieaMu);

— TIPH OCYIIECTBICHNUHU TPYIIOBOI pabOTHl OBITh KAK PYKOBOAUTENIEM, TaK M YICHOM MPOEKTHOM
KOMaH/1bl B pa3HBIX POJISIX (T€HEPaTOPOM HJIei, KPUTHKOM, UCTIOTHUTEIIEM, TPE3EHTYIOUUM U T. 11.);

— Pa3BEpPHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM aJ€KBAaTHBIX
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(YCTHBIX U MIUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(MIMKTOTEHHBIE CUTYAIlMH M NPEAOTBpaIIaTh KOH(QIUKTHI O WX aKTUBHOU
¢ba3zsr;

— KOOPAMHHMPOBATH M BBHIMOJHATH PabOTy B YCIOBHUSX BHPTYaJIbHOTO B3aUMOJCHCTBUS (WM
COUETaHMS PeaIbHOI0 U BUPTYAJIBbHOTO);

— COIJIAaCOBBIBATh TMO3MIIMM WICHOB KOMaHIBI B Iporecce padoTbl Hax  oOmuM
MPOIYKTOM/pEIICHHEM;

— MpPEACTaBIATh MYOIMYHO pPE3yNbTaThl MHAUBUAYAJIbHOM W TIPYNIOBOM AEATEIBHOCTH, Kak
repes 3HaKOMOM, Tak U IIepe]l HE3HAKOMOU ayIUTOPUEH;

— moalbupaTe TAapTHEPOB Ui JAEJIOBOM KOMMYHUKAIlMM, WCXOAS U3 COOOpakeHWi
Pe3yJIbTaTUBHOCTH B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMIIATHUI;

— BOCIIPUHUMATh KPUTUYECKUE 3aMEUYaHUsI KaK pecypc COOCTBEHHOTO pa3BUTHUS;

— TOYHO M €MKO (OpMyIHpOBaTh KaK KpPUTHUYECKHE, TaK U OJOOpHUTEIbHBIC 3aMECUaHHS B
aZpec Jpyrux JIOJEH B paMKax JeJ0oBOW M 0Opa30oBaTelbHOM KOMMYHUKAIIMH, W30eras Mpu 3TOM
JIMYHOCTHBIX OLEHOYHBIX CY)KJIEHUH.

3. TlpenMeTHbIe pe3ybTaThl:

B pe3yabTare u3ydeHusi y4eOHOro mnpeaMera «®Du3MKa» HA YPOBHE CpPeaHEro o0mero
o0pa3oBaHus:

BrInyckHUK HA yriy0JIeHHOM YPOBHE HAYYHUTCS:

— OOBSICHATH M aHAJIM3UPOBATH POJIb U MECTO (PU3UKH B (POPMHUPOBAHUHM COBPEMEHHOW Hay4YHOU
KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHONW TEXHUKUM M TEXHOJOTHH, B MPAKTUYECKOW IesTeNbHOCTU
JTIOEH

— XapaKTepu30BaTh B3aMMOCBSI3b MEXKY (PU3UKON U JPYTMMU €CTECTBEHHBIMU HAayKaMH;

— XapaKTepU30BATh CHCTEMHYIO CBA3b MEXJIY OCHOBOIOJATAIOIIMMU HAyYHBIMH IOHSTHIMM:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, MOJIE), ABUIKEHHE, CUIIA, SHEPIHUS;

— IOHMMaTh MU OOBSCHATH LEJIOCTHOCTh (PU3MUECKOW TEOpUM, pa3iauyaTb TpAaHUIBl €€
IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HUECKUX TEOPUIA;

— BJIAJCTh IPUEMAMH IIOCTPOEHUS TEOPETUYECKHUX T0KA3aTeNbCTB, a TAKXKE MPOrHO3MPOBAHUS
0CcOOEHHOCTEH MpoTeKaHus (PU3NYECKUX SIBIECHUH M MPOLIECCOB Ha OCHOBE MOJYYEHHBIX TEOPETUUYECKUX
BBIBOJIOB U JI0Ka3aTEIIbCTB;

— CaMOCTOATEIBHO KOHCTPYHPOBAaThb  OKCIIEPUMEHTAJIbHBIE YCTAHOBKUA IS IIPOBEPKU
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIbHYIO IOIPEIIHOCTH;

— CaMOCTOSITEIbHO INIAHUPOBATH U IIPOBOAUTH (PU3UUECKUE SKCIIEPUMEHTHI;

— pewaTbh NPaKTUKO-OPUEHTHPOBAHHbIE KAYECTBEHHbIE M pAcCUeTHbIC (PU3UYECKUE 3a7aud C
ONOpPOM KaKk Ha M3BECTHbIE (DPU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTHM M MOJENH, TaK U Ha TEKCThl C
M30bITOYHON MH(pOpMaITHEH;

— OOBACHATH TIpaHMIBl IMPUMEHEHHs] W3Y4EHHbIX (U3NYECKUX MOJENEeH IpU peIIeHUuU
(bU3NYECKUX U MEXIIPEIMETHBIX 3aJ1ay;

— BBIIBUraTh TUIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIAraloMIUX (PU3NUECKUX 3aKOHOMEPHOCTEH
U 3aKOHOB;

— XapaKTepu30BaTh INI00aNbHbIE MPOOIEMBI, CTOSIUE MEPe]] YETOBEUECTBOM: SHEPreTHUECKNUE,
CBIPbEBBIE, IKOJIOTHYECKUE, U POJIb (DU3UKU B PELICHUH 3TUX MPOOIIeM;

— OOBACHATH MNPUHLUIBI PAaObOTBl U XapaKTEPUCTHKM M3YYEHHBIX MAalIMH, HOpUOOPOB MU
TEXHUUYECKUX YCTPOUCTB;

— OOBACHATH YCIOBUS NpPUMEHEHHs (U3NYECKUX MOJETed Mpu pelieHud (U3UYecKux 3ajad,
HaXOJUTh aJeKBAaTHYIO MNPEIIOXKEHHON 3anade (U3UYECKYI0 MOJEb, pa3peliars MnpodiieMy Kak Ha
OCHOBE UMEIOLINXCS 3HAHNUM, TaK U MPU IOMOIIH METOIOB OLIEHKH.

BpinycKHUK Ha yri1y0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUThCH:
— TPOBEPSTH SKCHEPUMEHTAIBHBIMU CPEACTBAMHU BBIIIBUHYTHIE T'MIIOTE3bI, (HOpPMYIHpYs LEb
MCCIIeIOBAaHUS, HA OCHOBE 3HAHUS OCHOBOTIOJIAraloluX (PU3NYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;



— ONKCHIBAaTh W AaHAJIM3UPOBATh TNOJIYYEHHYIO B pE3ylIbTaTe TIPOBEICHHBIX (UINIECKUX
9KCMEPUMEHTOB WH(OPMAIINIO, OTIPEACTISTE €€ TIOCTOBEPHOCTS;

— IIOHUMATh H O6’b$ICH$ITB CUCTCMHYIO CBA3b MCKAY OCHOBOIIOJIAralOomiuMu HAay4YHbBIMHA
MOHSATUSMHU: TIPOCTPAHCTBO, BPEMsi, MaTepus (BEILECTBO, I0JIE), ABUKEHUE, CHUIIA, SHEPT U,

— pcflaTtb S3KCICPUMCHTAJIBHBIC, KAYCCTBCHHLIC MW KOJMYCCTBCHHBLIC 3aJadyd OJMUMIIMAJHOIO
YPOBHS CJIOKHOCTH, HCIIONB3ysd (PU3UUECKHE 3aKOHBI, 4 TAK)XKEC YPAaBHEHUs, CBA3BIBAIOIINE (DU3HUCCKUE
BCIINYHNHBI,

— AaHaJIu3upoBaTh TI'paHUIbl IIPUMCHHUMOCTHU (1)H3H‘~I€CKI/IX 3aKOHOB, IIOHHUMATh BCCO6HIPII>1
XapakTep (bYHI[aMeHTaJII)HI)IX 3aKOHOB U OI'paHUYCHHOCTDb UCIIOJIb30BAHHA YaCTHBIX 3aKOHOB,

— QopMyIHpoOBaTH U PEIIATh HOBBIC 33124, BO3HUKAIOIINE B X0JI¢ yIeOHO-UCCIICIOBATEILCKOM
u HpOGKTHOI\/JI ACATCIBbHOCTH,

— YCOBCPUICHCTBOBATH HpI/I60pI)I U MCTOAblI HCCIICONOBaHUA B COOTBECTCTBHHU C MOCTaBJICHHOM
3ajaveii;

— HCIOJIB30BATH MCTOAbI MATCMATHYCCKOIO MOJACIHNPOBAHHA, B TOM YHCIC HpOCTGfIHIHG
CTATUCTUYECKUE METO/IBI JIsl 0OpabOTKH pe3yIbTaTOB AKCIIEPUMEHTA.

I1. Conepxanue yueoHOro Kypca pusuku (yrjyo1éHHbIH ypPOBeHb)
10 kaacc

DuU3UKa ¥ eCTECTBEHHO-HAYYHBIMMETO/ MO3HAHUS PUPOABI (4 1)

®uznka — yHIaMeHTallbHas HayKa o npupojie. Haydnusiit Mmetoq nmo3nanus mupa. Bzaumocsszp
Mexay (U3UKON M JPYTMMU €CTeCTBEHHBIMH HayKaMu. MeTo/Ibl HAy4HOTO MCCIIEOBaHUS (PU3NYECKUX
spieHuid. [lorpemHocT u3MepeHuit pusnueckux BeJWYUH. MoOJENupOBaHUE SBIEHUN M MPOIECCOB
IpUpPOAbl. 3aKOHOMEPHOCTh M CIIy4alHOCTb. ['paHMIIBI TPUMEHUMOCTH (U3NYECKOTO 3aKOHa.
Ou3nyecKkue TEOPUU U MPUHIMIT COOTBETCTBUS. Posib 1 MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHOM
HAayYHOW KapTUHBI MUPA, B TPAKTUYECKOU IEATEIbHOCTH JTto/Iei. PU3UKa U KYJIbTYpa.

Mexanuka (72 4)

[Ipeamer u 3amaum kinaccuyeckod MexaHUKH. KuHemaTuyeckne XapaKTepUCTHUKH JBUKECHUS.
Mogenu Ten u nBwkeHud. JIBukenue Touku u tena. [IpsmonnHeliHoe ABMKeHHE TOUKU. KoopauHarhl.
Cucrema orcuera. CpeaHsii CKOPOCTh IPU HEPABHOMEPHOM JBHKEHUU. MTHOBEHHasi CKOPOCTb.
Onuncanue JABWMKEHUA HaA IUIOCKOCTH. YckopeHue. CKOpOCTh MNpHU JABWKEHUU C ITOCTOSIHHBIM
YCKOpPEHUEM. 3aBUCUMOCTh KOOPJAUHAT U PaJNyCa-BEKTOpPa OT BPEMEHU MPH JBUKEHHUU C TOCTOSHHBIM
yckopenueM. CBobOoanoe mazeHue. JIBmwkeHue Tena, OpOMIEHHOrO TMOJ VYIJIOM K TOPU3OHTY.
PaBHOMEpHOE ABMXKEHUE TOUYKU IO OKPYKHOCTH. YTIJIOBasE CKOPOCTb. OTHOCHUTEIBHOCTH JIBHXKCHHS.
[IpeoOpazoBanus ["anumnest.

OcHOBHOE yTBepKJACHHE MeXaHUKH. BzaumopeiictBue ten. [IpuHIMn cyneprno3uuuu CHIL
[Tepsriit 3akon Hetorona. Muepumansabie cuctemsl oTcuera. Cuma. CBsA3b MEXKy CUIION U YCKOPEHUEM.
Bropoii 3akon Hetotona. Macca. Tperuii 3akoH HptoToHa. OcHOBHBIE 3a1aun MexaHukU. CocTosHue
CUCTEMBI TeJl B MeXaHuKe. [[pUuHIINI OTHOCUTENBHOCTH B MEXaHHUKE.

Cunma BCEMHpPHOIO TATOTEHHUS. 3aKOH BCEMUPHOIO TITOTEHUs. PaBEHCTBO HWHEPTHOM W
IpaBUTALIMOHHONW Macc. JIBwkeHne HEOeCHBIX Tell M HMX HCKYCCTBEHHBIX CHYTHHKOB. IlepBas
KocMuyeckasi ckopocTh. [lebopmanusa u cuna ynpyroctu. 3akon ['yka. Bec tema. HeBecomocts u
neperpy3ku. Cuna tpenus. I[Ipupona u Bunel cun tpenus. Cuiia CONPOTUBIICHUS NPU IBKEHHUH TEIl B
BSI3KOU CpeJie.

HeunepuuanbHble cUCTEMBI OTCUETA, IBHKYIIHUECS MPSMOJIMHENHO C IOCTOSTHHBIM YCKOPEHHUEM.
Bpamaromuecs cuctempioTcueta. LleHTpoOexHas cua.

NmMnynbc mMaTepuanbHOW TOYKM M CUCTEMBI T€l. 3aKOH W3MEHEHUS U COXPAHEHMS] MMITYJIbCA.
PeaktuBHas cuna. PeakTuBHBIN ABUraTenb. YCleXu B OCBOEHUU KOCMHUYECKOTO MpocTpaHcTBa. Pabora
cunbl. Momuocte. Kunernmueckas sHeprus. IloTeHumanbHas 5Heprusi. MexaHuueckass SHEPrus
MaTepuaIbHON TOYKM W CHUCTEMBL. 3aKOH M3MEHEHHMS M COXPAHEHUS OJHEPrUM B MEXaHUKE.
CTONKHOBEHHE YIPYTHX MIAPOB. Y MEHBIICHUE MEXaHUUYECKOM SHEPTUH 01 ISHCTBUEM CUJI TPEHUS.

AOGCOTIOTHO TBEpAOE TENO W BUABI ero ABMKeHus. LleHTp macc TBepaoro tena. Teopema o
JNBUKEHUM IeHTpa Macc. OCHOBHOE ypaBHEHUE JMHAMUKHU BpAIIaTEbHOTO JABUKEHUS TBEPJIOTO Teja.
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3aKOH COXpaHEHMs] MOMEHTa UMITYJIbCa.

Ycnosus paBHOBecHs TBEpAOTo Tesna. MoMeHT cuitbl. LleHTp TsxecTu. Buasl paBHOBeCH .

Buner nedopmanmii TBepAbIX Ten. MexaHHMUYECKHE CBOWCTBA TBEpIbIX Tel. [ImacTHUHOCTH U
XpyHKOCTh. [laBnenue B UIKOCTAX U razax. 3akoH [lackans. 3akon Apxumena. ['uapoaunaMuka.

Knaccupukanuss xonebanuii. YpaBHEHHE IBIDKCHHMS Tpy3a, IOIBEIICHHOTO Ha MpPYXKHUHE.
VYpaBHeHHE ABMKEHMSI MAaTEMaTU4YECKOIO0 MasTHUKA. ['apmoHnueckue kosedanus. Ilepuon m uyactora
rapMoHMYecKkux Kosebanuid. Paza xonebanuii. OnpenereHWe aMIUIMTYAbl M Ha4dalbHOW (asel u3
HayaJbHBIX yciaoBUil. CKOpPOCTh M YCKOpEHHE INpU TapMOHMYECKUX KosiebaHusx. llpeBpamienus
sHepruu. 3aryxaronme kojebanus. Beinyxaennsie konebanus. Pezonanc. CrojkeHue rapMOHHY ECKUX
kosebanuii. CiekTp xonebaHuil. ABTOKOIEOaHHUS.

Bonnosble siBnenus. [lonepeunsie BoiHbl. JlyinHa BoaHBI. CKOpPOCTH paclpoOCTPAHEHUs BOJIHBI.
[IpononbHble BoMHBL. YpaBHeHHe Oerymieil BoiHbI. CTosunMe BOJHBI Kak CBOOOJHBIC KOJICOAHHUS Tell.
Bonnsl B cpesie. 3BykoBble BOJIHBL. CKOPOCTh 3BYKa. My3bIKallbHbIE 3BYKU U IIIYMBI.

I'pomkocTs U BbicOoTa 3ByKa. TemOp. /[mana3zoHbl 3ByKOBBIX 4acTOT. AKYCTHUECKUH PE30HAHC.
W3nyuenue 3Byka. YnbTpa3Byk U uH(ppa3Byk. MHrepdpepenuus BoaH. [Ipuniun IroiireHca. 3axoH
oTpaxeHust BoJH. [Ipenomnenue BosH. Judpakius BoyH.

Mounekyasipuasi pusuka u TepMmoauHamMuka (47 4)

®u3nka u MexaHuka. Terosble siBiieHHs. KpaTkuil oduepk pa3BUTHA IPEACTABICHUN O IPUPOLE
TEIUIOBBIX SIBIICHUHN. TepMoAMHaMUKa U MOJIEKYJIIPHO-KUHETHUECKasi TEOPHUSL.

OcHOBHbBIE TIOJIO)KEHUSI MoJeKyIsipHO-kuHeTHueckoil teopun (MKT). OkcnepumeHTanbHbIe
nokazatenbetBa MKT. Macca monekyn. Mounb. [locrosinnas ABoraapo. bpoynoBckoe asuxenue. Cuibl
B3auMoJIeHcTBUS MoJieKyI. CTpoeHue ra3000pa3HbIX, JKUJKUX U TBEPABIX TEIl.

CocTosiHME MaKpOCKONHMYECKUX Tell B TepMoJauHamuke. Temmneparypa. TemniaoBoe paBHOBeCHE.
PaBHOBecHbIe (0OpaTuMble) U HepaBHOBECHBIE (HeoOpaTuMbIe) mporiecchl. ['a3oBbie 3akoHBL. Mojens
ueanbHOTO raza. AOCONIOTHAs TeMIeparypa. YpaBHEHHE COCTOSIHUS HiealnbHOro rasa. Ilpumenenue
ra3oB B TEXHUKE.

Cucrembl ¢ OOJBIIUM YUCIOM YacTHIl M 3aKOHBI MeXaHUKHU. VneanbHblil Ta3 B MOJEKYISPHO-
KMHETUYECKON Teopuu. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW Teopuu. Temmeparypa —
Mepa cpenHel KuHeTndeckor sHepruu. Pacnpenenenne Makcgenna. M3MepeHne CKOpOCTEH MOJEKY
raza. BHyTpeHHss1 SHEprUs UI€aJbHOTO rasa.

PaBHOBecue Mexay KUIKOCThIO M razoM. HaceimienHele mapsl. M30TepMbl peaibHOrO Trasa.
Kputnueckas remnepatypa. Kputnueckoe cocrosinne. Kunenne. Cxmxenne ra3oB. BiaxxHOCTh BO3myxa.

MonexkyinsipHas KapTUHA MOBEPXHOCTHOTO ciiosi. [loBepxHocTHAas sHeprus. Cruiia HOBEpXHOCTHOTO
HaTspkeHus. CmaunBanue. KanuuisipHele sBIEHHUS.

Kpucrannmueckue tena. Kpucramnuyeckass pemerka. Amopdubie Tena. JXuakue KpuCTaILIbL
HedexTsl B kpuctaiax. O0bsSCHEHHEe MEXaHUYECKUX CBOMCTB TBEPABIX TEJI Ha OCHOBE MOJIEKYIISPHO-
KuHeTh4yeckoil teopuu. IlnmaBnenue u orBepaeBanue. l3Menenue oObema Tena MpU IUIABICHUH U
oTBepJieBaHuU. TpoitHas ToUKa.

TemnoBoe pacmupenue Ten. TemnoBoe InuHeiiHoe pacuupenue. TemaoBoe 00beMHOE
pacuupeHue. Y4eT U UCIO0JIb30BAaHUE TEIIOBOIO PACIIMPEHHUS Tl B TEXHUKE.

Pa6ora B Tepmoaunamuike. KomuuectBo Temnotel. BHyTpennsisi sueprus. IlepBwiii 3akoH
TePMOJIMHAMUKU. TemIoeMKocTH Ta30B MpPH MOCTOSHHOM OO0bEME€ U IOCTOSHHOM JIaBJICHHH.
AnmnabatHbiii mpouecc. HeoOpatumocTs mpoiieccoB B mpupojie. BTopoit 3akoH TepMOAWHAMUKH.
CraTucTuueckoe HCTOJIKOBAaHHME HEOOPATUMOCTH MPOLECCOB B MpuUpoAe. TersoBble JIBUTATEINH.
Maxkcumanpubii KI1JI TermmoBsix gBUraTeiei.

JJieKTpoAMHAMHUKA (42 1)

Ponb 3neKTpOMarHUTHBIX CUIT B MPUPOJE M TEXHUKE. DIEKTPUUECKUN 3aps] U dJIEeMEHTapHbIe
yacTulbl. DaekTpusanus Ten. 3akon Kynona. BzaumoneiicTBHEe HEMOABIKHBIX IIEKTPUUECKUX 3apsI0B
BHYTPH OJIHOPOIHOTO TUDIIEKTPHKA.

brnuskoneiicTBue W JeiicTBHE Ha PACCTOSHUHM. OJEKTpuueckoe Tosie. HampshkeHHOCTD
anekTpudeckoro nois. [IpuHmumn cyneprno3uiiuu noiei. JIMHUM HanpsHKEHHOCTH AIIEKTPUIECKOTO TTOJIS.
Teopema I'aycca. Tlone 3apskeHHOM MIIOCcKOCTH, chepsl U mmapa. [I[poOBOJHUKN B JEKTPOCTATHUECKOM
nosie. JIMAIeKTpUKH B 3JIeKTpocTaTHuecKoM noJe. [lonspuzaiius IudneKTpuKoB.



[ToTeHIanbHOCTh ANEKTPOCTATUUECKOTO NoJs. [loTeHImanbpHas sHeprus 3apsaaa B 0JJHOPOTHOM
aneKTpudeckoM moste. [ToTeHman 3IeKTpocTaTHYecKoro Mo U PasHOCTh NOTEHIHANOB. CBS3b MEXIY
HaNPSHKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TMOJS M Pa3HOCTHIO IOTEHIUAIOB. DKBUIOTCHIIMAIbHBIC
MOBEPXHOCTHU. M3MepeHne pa3HOCTH MOTEHIIHAIOB. DKCIEPUMEHTAIBHOE ONPEACTICHUE 3JIEMEHTapHOTO
AIIEKTPUYECKOTO 3apsiza.

Onexrpuueckas eMkocTh. Konpencaropsl. EMKOCTh miIockoro KoHAeHcaTopa. Pa3znuyHbie THIIBI
KoHieHcaTopoB. CoeanHEHHsI KOHAEHCATOPOB. DHEPTHUsl 3apsHKCHHBIX KOHACHCATOPOB M MPOBOIHUKOB.
[IpuMeHeHNsI KOHAEHCATOPOB.

Onexrpuueckuii Tok. [InoTHOCTH TOKa. CHita TOKa. DIEKTPUUECKOE TMOJIe MPOBOJAHUKA C TOKOM.
3akon Oma st yuyactka wnenud. CoONpOTHUBIIEHHE IPOBOJHHMKA. 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTUBIIEHUSI OT TeMmIiieparypbl. CBepXIpoBoMMOCTh. PaboTa U MouIHOCTh TOKa. 3akoH Jloyiis-
Jlenna. Dnextpuyeckue wnenu. IlociemoBarenbHOE W TMapajuIeIbHOE COCJMHEHUS IPOBOJIHUKOB.
W3mepenune cuiibl TOKa, HAMPSKEHUS] U COMTPOTHBIICHHS.

DnexTpoaBrKyIas cuia. ['aarpBaHHYECKUE AIeMEHTH. AKKyMYISTOPBL. 3akoH OMa IS TTOJTHOM
nenu. 3akoH OMa Juist ygacTka 1ienu, conepxkamiero JJ]C. Pabota 1 MOITHOCTh TOKa Ha y4acTKe IIETH,
conepsxkamieM DJIC. Pacuer ClI0KHBIX JIEKTPUUECKUX LETIEH.

Hrorosoe nosropenue (5 1)
11 kaace

JueKkTpoaMHaMHKa (npoxoskeHue) (36 4)

DneKTpruYecKas MPOBOJUMOCTh PA3IMYHBIX BEMIECTB. DJIEKTPOHHAS MPOBOJUMOCTH METAJLIOB.
DONEeKTPUYECKU TOK B pPacTBOpax W pacijlaBax JJICKTPOJUTOB. 3aKOH AJIEKTPOJH3a. TeXHU4YecKoe
IIPUMEHEHHE IJIEKTPOJIU3a. DJIEKTPUUYECKHA TOK B Tra3ax. HecaMoCTOATENbHBI M CaMOCTOSATEIbHBIN
paspsanbl. Pa3nmuuHble TUTBI CAaMOCTOSITENIBHOTO paspsla W WX TEXHUYEeCKoe mpuMeHeHnue. [lmazma.
ONEeKTpUYECKHd TOK B BakKyyMe. OJEKTPOHHBIE JIAMIIBI: JUOJ W TPHUOA. OJEKTPOHHBIE ITYYKH.
DNEeKTPOHHO-JTydeBasi TPyOKa. DJIEKTPUUYECKUN TOK B MOMynpoBoaHHKaX. COOCTBEHHAs] W MPUMECHas
AJIEKTPOTPOBOJAUMOCTh  MOJIYIPOBOJHUKOB.  DJIEKTPOHHO-ABIPOYHBIA  mepexosd  (p—N-mepexon).
[TomynmpoBOAHUKOBBIN AUOI.

MaruuTHbI€ B3aUMOJICUCTBUS. MaruuTHOe moJie TOKOB. Bektop MarHuTHON MHAYKIMU. [ToTOoK
MarHUTHOM MHAYKIMU. JIMHUM MarHuTHOM MHIyKuuH. 3akoH buo—CaBapa—1IJlamnaca. 3akon Amrepa.
[IpuMeHnennst 3akoHa Amriepa. DJIEKTPOU3MEPUTENbHBIC MPUOOPHI. JIeHCTBHE MarHWUTHOTO TOJISI Ha
nerokymuiics 3apsaa. Cuna Jlopenna. [Tpumenenue cumnel Jlopeniia.

OTkpbITHE BJEKTpOMarHuTHOM uWHAYKUMM. [IpaBuno Jlenma. 3akoH 3JIEKTPOMAarHUTHOM
nHaykuuu. BuxpeBoe anekrpuueckoe mnone. OJC HMHAYKUIMM B JIBHXKYILIHUXCS IPOBOJHHUKAX.
NHOyKUMOHHBIE TOKM B MAacCUBHBIX MpoBoAHMKAX. Camounaykuus. WHIYKTHUBHOCTb. DHeEprus
MAarHUTHOTO I0JIS TOKA.

MarnuTHas TPOHHUIIAEMOCTh — XapaKTEPUCTHKAa MAarHUTHBIX CBOMCTB BewlecTB. Tpu Kiacca
MarHuTHbIX BemlecTB. OObsicHEeHHe Mapa- U AuamarHeTu3ma. OCHOBHBIE CBOicTBa heppomarHeTukos. O
npupoae peppomarnerusma. [[pumenenne peppomarHeTHKOB.

Kosebanus u BosnbI (46 4)

CBoOo1HBIE U BBIHYKJICHHBIC dNIeKTpUueckue kojebanus. [Ipomeccsl B konebareapHOM KOHTYPE.
®opmyna TomcoHna. IlepemeHHBIN 3yeKTpUuecKHil TOK. JlelcTByrollMEe 3HAYEHHMs] CHIIBI TOKa M
HanpsbkeHus. Pesucrop B nenu nepemeHHoro toka. KonaeHncatop B enu nepeMeHHoro toka. Karyiika
WHJYKTUBHOCTHU B LIENIM NEPEMEHHOTrO0 ToKa. 3akoH Oma AJ1s Lieny NepeMEHHOro Toka. MOIHOCTh B enu
[IEPEMEHHOT0 TOKa. PE30HAHC B 2JIEKTPUYECKOM LIETIH.

I'enepupoBanue sneKkTpuueckoil sHepruu. I'eHepaTop mnepemeHHoro Ttoka. TpanchopmaTop.
Brinpsimienue nepemenHoro toka. Tpexcdasueiii Tok. CoenuHeHne 0OMOTOK reHepaTopa TpexdasHoro
Toka. CoenuHeHHE TMOTpeOUTENEH JNIEKTPUUECKOM HHEPruu. ACHHXPOHHBIM 3JEKTPOJIBUTATEINb.
Tpexdaznsiii Tpanchopmarop. I[Ipor3BoACTBO M UCHOIB30BaHKE 3JIEKTpUUecKoi sHepruu. Ilepenaua u
pacripeiesieHue MeKTpHUecKoil sHeprun. IPHEeKTUBHOE UCTIOIb30BaHUE ANEKTPUUECKON SHEPTHH.

DNEeKTpOMarHUTHOE NOJie. DJIEKTPOMarHuTHas BOJIHA. M3iydeHue 3JEKTPOMAarHUTHBIX BOJIH.
OHeprus >JI€KTPOMarHUTHON BOJIHBI. CBOMCTBa 3JE€KTPOMArHUTHBIX BOJH. IIpMHIMIBI paanoCBsA3H.
IIpocrenmmii paguonpueMHuk. Pacripoctpanenue paauoBoiH. Paguonokanus. [lonsTre 0 TeaeBUICHUN.
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PasBurtue cpeacTs cBs3u.

Onruka (20 4v)

I'eomerpuueckas ontuka. CBETOBbIE JIydd. 3aKOH NPSMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA.
[Ipunnun @®epma u 3akoHbl TreomeTpuyeckoil ontuku. Otpaxenue cera. Ilnockoe 3epxaino.
Coepuueckoe 3epkaino. [locrpoeHne nzo0pakeHuid B chepruuecKoM 3epKaie. YBeTnueHHe 3epKaa.

[Ipenomiienue ceeta. [lonHoe oTpaxenue. [ IpenomiieHue cBeTa B II0CKONAPAIIIEIbHOM IIJTACTUHKE
u TpeyroiasHOU pm3me. [Ipenomienne Ha chepudeckoit mosepxHoctu. Jlnaza. okycHOE paccTOsSHUE U
ontuyeckas cuia JuH3bl. @opmyna nun3bl. [locTpoenne n3o0paxeHuid B TOHKOW JIMH3E. YBEIMUEHUE
muH3bl.  OCBEIIEHHOCTh M300pakeHus, JnaBaemoro JsuH30M. Henocratku snuH3. @oroanmapar.
[Ipoexuuonnslii annapar. ['na3. Ouku. Jlyna. Mukpockon. 3purenbHble TpyObl. Teneckonsl.

BonHoBbie cBolicTBa cBeTa. CkopocTh cBeta. lucnepcus ceera. MHTEepdepennus cBera. [[nmHa
cBeToBoi BOHBI. MHTepdepennus B ToHKMX TuieHKax. Kombra Heiorona. HexkoTopwle mpuMeHEHHS
untepdepeniuu. Judpakuus ceera. Teopus nudpakunu. Judpakuus Openens Ha IPOCThIX OOBEKTaX.
Hudpakuuss @paynrodepa. JAudpakumonnas pemierka. Pazpemiaromas cnocoOHOCTP MHUKPOCKONA U
teneckomna. [lonepeuyHocTh cBeToBbIX BOJH. Ilonmspusanus ceera. [lomepedyHOCTh CBETOBBIX BOJIH U
AIIEKTPOMAarHUTHasi TEOPHS CBETA.

Bunel usnydennii. Uctounuku cera. CHeKTpbl M CIEKTpaibHbIE NMPUOOPHI. Buabl criekTpos.
CrniexktpanbHblii aHanu3. IHppakpacHoe U ynbTpaduoaeToBoe u3inydeHus. Penrrenosckue nyuu. [llkana
AJIEKTPOMArHUTHBIX U3JTy4EHUH.

OcHOBBI CHIEMATBHON TEOPUU OTHOCUTEIBHOCTH (4 1)

3aKOHBI SJIEKTPOJAMHAMUKU W TMPUHIMI OTHOCUTENbHOCTU. OmnbiT Maiikenbcona. IlocTynaTel
TEOPUU OTHOCHUTENIBHOCTH. OTHOCHUTETHLHOCTh OJHOBpeMeHHOCTH. [IpeoOpazoBanus Jlopenna.
OTHOCHUTENBHOCTh PACCTOSIHUM. OTHOCUTENBHOCTh INPOMEXYTKOB BPEMEHM. PENsATUBHCTCKUI 3aKOH
CIOXEHUsA  CKOpocTed. PensTMBHCTCKAass  JuUHAMHMKA. 3aBUCUMOCTb  MacChl OT  CKOPOCTH.
CunxpodazoTpoH. CBs3b MEXTY MaCCOM M SHEPTHEH.

KBanToBas ¢pusuka. @®usuka aroma u aroMHoro sapa (40 4)

[Ipeamer u 3aa9un KBaHTOBOH (hM3UKH. 3apOKACHHE KBAHTOBON TCOPHH.

TennoBoe nznyuyenue. Pacrpenenenre sHepruu B CeKTpe abCOIIOTHO YEPHOTO Tea.

I'mnote3a Ilmanka o kBanTax. doroaddexr. Teopus ¢ororddexra. Dotonsl. [Ipumenenue
dhoTtorddexra.

Omeitel I1. H. Jlebenepa u C. 1. BaBunosa. /laBieHue cBeTa. XHMHYECKOE ICHCTBHE CBETA.
®dororpadusi. 3anuch 1 BOCIIPOU3BEACHHUE 3BYKa B KMHO.

CrnekrpanbHble 3akoHOMepHOCTH. CTpoeHue atoma. Mogaenb Tomcona. OmbiTel Pesepdopna.
[lnanerapnass Mogmens aroma. llocrymatet  bopa. Mogens aroma Bojgopoma 1o  bopy.
DKCIEPUMEHTAIBHOE J0KAa3aTeIbCTBO CYLIECTBOBAHMS CTAlMOHAPHBIX COCTOSIHUU. TpyaHocTH Teopuu
bopa. KBantoBass Mmexanuka. ['unore3a ne bpoisi 0 BOJHOBBIX CBOWCTBax yactull. KopmyckymnsipHo-
BOJIHOBOM nyanusM. [dudpakuus snextponoB. CooTHolieHHe HeonpeaenenHoctei [ eiisendepra. BomHbl
BEepOATHOCTH. VHTepdepeHuus BeposTHOCTeH. MHOro3J1eKTpOHHbIe aToMbl. KBaHTOBbIE HCTOYHHMKH
CBETa — JIa3ephl.

ATOMHOE PO U 3JIEeMEHTapHbIE YacTUIIbl. MeTO bl HAOIIOICHUS U PETUCTPALIH SJIEMEHTAPHBIX
gactull. OTKpBITHE €CTECTBEHHON paJuOaKTHBHOCTU. Aunbda-, Oera- U ramma-usiaydeHHe.
PannoaktuBHBIE TpeBpalleHUs. 3aKOH paguoakTUBHOro pacnaja. [lepmon momypacnaaa. M3oTomsl.
[IpaBuno cmemenus. MckycctBeHHOE IpeBpalleHue aTOMHBIX sifep. OTkpbiTue HeuTpoHa. CTpoeHue
aTOMHOTO si7pa. SIAepHble CUIbl. DHEPrusi CBsA3M aTOMHBIX sifep. McKkyccTBeHHas paauOaKkTUBHOCTb.
SAnepubie peakuuu. [denenue saep ypana. Llennsie aaepusie peakuuu. A nepHslii peakrop. TepMosaepHsie
peakuuu. [Ipumenenue saepHoit sHepruu. [lonmydyeHne paauoOaKTUBHBIX M30TONOB U UX NPUMEHEHUE.
buonoruueckoe nelicTBre paJuoaKTUBHBIX U3ITYYECHUI.

Tpu sTana B pazBuTHH (UMKHA dIEMEHTApHBIX YacTHil. OTKPHITHE MO3UTPOHA. AHTUYACTHIIBL.
Pacnag wneititpona. OtkpeiTHe HelTpuHO. [Ipomexxyrouynble OO30HBI — TEPEHOCYUKU CIabbIX
B3auMoJeiicTBUM. CKOJIBKO CYHIECTBYET 3JIEeMEHTapHbIX yacTull. KBapku. B3aumopeiicTBue KBapKOB.
['mrooHsL.



Ctpoenue Beesiennoii (8 1)
[TpuMeHUMOCTh 3aKOHOB (PM3UKH 151 00BSICHEHUS TPUPO]IbI KOCMHUYECKHX 00beKTOB. CoTHEeuHast

CHUCTeMa KaK KOMIUJICKC Tell, UMEIoIuX olmee mpoucxoxaeHue. OOmue XapaKTepPUCTUKH IUIAHET.
[Tnanetsr 3emHoM Tpymnmbl. [Janekue mnanersl. ConHie u 3Be3abl. Kinaccudukamms 3Be3n. DBOTONUS
Comnniia v 3Be3/1.

©CONOOA~BNRE

W WNDNNNNNMNNMNNMNNNRPRPRPEPRPRPERPRERPRERPPRE
PO OWWO~NOOUOMNWMNMPOOONOOOOUGAMAWNEDO

Crpoenue u 3Bomtonus Beenennoit. TeMHast MmaTepusi U TEMHasl SHEPTUsl.
Enunas ¢pusudeckas kaptuHa Mupa. @us3nka n HAy4HO-TEXHUYECKasl PEBOJIOLIHS.

Hrorosoe nosropenue (14 4)

JlabopaTopHbIil NPAKTHKYM
N3mepenue yckopeHust CBOOOIHOTO MaJEHHs C TOMOUIbI0 MaTEMaTUYECKOTO MasITHUKA.
N3yuyenune Broporo 3akoHa Herotona.
HccnenoBanue Moenu ABUKEHUS Tejla, OPOLIEHHOTO MO/ YIIIOM K TOPU30HTY.
N3ydeHne 3aKkoHa COXpaHEHUS UMITYJIbCa IIPU COYAAPEHUH CTAJIBHBIX IIaPOB.
N3yueHue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.
N3mepenue KIIJI anexTpoaBuraresns npu o HsITHH TPy3a.
N3yuenune CBONWCTB 3BYKOBBIX BOJIH.
OnsiTHas npoBepka 3akoHal eii-Jltoccaka.
OmnpeneneHne NPOLIEHTHOTO COAEP>KAHUS BJIarkd B MOKPOM CHETE.

. U3mepenne temnepaTrypHoro kodppuiinenTa JMHEHHOTO pacIupeHust TBEPABIX TEJ.
. Ompenenenne ko3P PuUIMEHTA TOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTH.

. VI3aMepeHne eMKOCTH KOHIEHCaTOpa.

. VI3aMepenue yienpHOro CONPOTUBIICHUS MPOBOIHUKA.

. U3mepenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHUS UCTOYHHKA TOKA.

. M3ydeHue nenu nocTostHHOTO TokKa, conepxanien J/1C.

. COopka u rpagynpoBKaOMMETpA.

. Pacmupenue npezaena usmepeHus BOJIbTMETpa/aMIepMeTpa.

. V3yuenue temnepaTypHOW 3aBUCIMOCTHU COMTPOTUBJICHHS METAJJIOB U MOJTYIIPOBOIHUKOB.
. M3yuenue nporuecca NpoxXoKJIeHHs 3JEKTPUUECKOT0 TOKA B paCTBOpaXx 3JIEKTPOJIUTOB.
. V3yuenue nenu nepeMeHHOro TOKa.

. M3yuenue pe3oHaHca B IIeNH IEPEMEHHOTO TOKA.

. 3smepenne kodrpduimenTa MOIIHOCTH 1IETTH TTEPEMEHHOTO TOKA.

. MI3MepeHne eMKOCTH KOHJIEHCATOpa U UHIYKTUBHOCTH KaTyLIKH.

. M3yuenue 3akoHa NpeoMIICHHs CBETA.

. M3amepenue noka3zatelis npeaoMIIeHHsI CTEKIa IPU MOMOIIM MUKPOCKOTIA.

. M3amepenune pokycHOTO paccTOSIHUS pacCEUBaIOIIEH JTNH3bI.

. COopka ONTUYECKUX CHCTEM.

. UccnenoBanue nntepdepeHInm cBeTa.

. HccnenoBanue nudpakiinm cBera.

. Onpenenenue ATUHBI CBETOBOM BOJHBI IPU MOMOIIHU JU(PPAKIIMOHHON PELIETKH.

. M3yuenue saBiennii potosddexra. U3mepenue paboThl BBIX01a IEKTPOHA.
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III. TemaTnyeckoe NJIAHUPOBAHME

10 knace
§ nam Ne Ha3zpanue Tembl (cogep:kanue matepuana) | Konuve| Ilnanupyemsbie BUABI y4eOHOIl AeATEILHOCTH Ilnanupyemblie BUABI Y4eOHOMH NesITEIbHOCTH
MMYHKTA CTBO JUISl JOCTHKEHM S MIPeIMETHBIX Pe3yJbTaToB YYaIluXxcs A5l JOCTHKEHM ] JTUYHOCTHBIX,
yyeOHHKA 4acoB MeTanpeAMeTHBIX Pe3yJbTATOB 00y4eHu sl
BBenenne. ®usnka U eCTeCTBEHHO-HAYYHbIN MeTO/ O3HAHUS NPUPOABI (4 1)

§1-7,1-2 | Beeaenne 4 N3mepsTh (pu3nyecKue BETMYHHBL W3narate cBOM MBICIH, OOOCHOBBIBATH CBOIO TOUKY
3apok/JeHre U pa3BUTHE HAYYHOrO B3IJIsAa Ha MUP. OneHnBaTh TPaHUIIBI IOTPELIHOCTEH U3MEPEHHI (B TOM | 3peHHs, BOCIPHHUMATh M aHAIM3MPOBATh MHEHHs
HeoOxomumocTs mo3Hanust mnpuponsl. Hayka s YHCIIe U TIPU MTOCTPOSHUHUTPA(UKOB). co0eceTHIKOB (Ha MaTepHalle TTOr0TOBKU IMCKYCCHU
BCEX. 3apOXIEHHE ¥ pa3BUTHE COBPEMEHHOIO VYka3piBaTh ~ TpaHHIBl  NPUMEHHUMOCTH  MEXaHuKH | «®Du3rka — HayKa JUis BCEX WM Yl IMHUID).
HayqyHOro  Meroja uccienoBaHusi.  OCHOBHBIE HetoroHa. [TpuBoANTE TMpUMEPBI HCHOJIB30BAHUS (HUIUUECKUX
0COOEHHOCTH (PU3MYECKOr0 METOJa HCCIEeIOBAHUS. 3HaHUH B JKUBOIHCH, apXUTEKTYpe, IEKOPATUBHO-
duznka — JKCIIEPUMEHTAIIbHAS HayKa. MPUKJIAJHOM MCKYCCTBE, MY3BIKE, CIIOpPTE.
[TpuOnmxeHHslit  xapakTep (HU3MYECKUX TEOPHUHL. Oco3HaBaTh IIEHHOCTh HAYYHOI'O MO3HAHUS MHpa AJs
OcobenHoctu u3ydeHus ¢usuku. [lo3HaBaeMoCTb YeJIOBEUECTBA B 1IEJIOM M JUIS KaXKIOTO 4YelOBeKa B
mupa. Knaccudeckast mexannka HploTOHa 1 rpaHuIibl OT/AENBHOCTH,  BAKHOCTh  OBJIQJCHHS  METOAOM
€€ IPUMEHHMOCTH HAYYHOTO TIO3HAHWS JUIsi JOCTH)KEHHS ycrexa B

Jr000M BHUJIE IPAKTUYECKOH NeATEIbHOCTH.
['oTOBUTH NpEe3eHTAMU U COOOIIEHUS 110 U3y4YEHHBIM
TeMaM  (BO3MOXKHBIE  TEMbl  NPEACTAaBICHB B
yueOHHKe).
Mexanuka (72 4)
§1.1-1.31 | KunemaTuka TouKku. OCHOBHBIE OHATHS 18 [IpencTaBnsTh MEXaHUUECKOE IBIKECHUE TETa [MpuoOperaTh OMBIT MHUCHMEHHOW KOMMYHHUKAIIUH

KHHEMATHKH
JBrxenue Touku U Tena. [IpsMonnneiiHoe qBUKEHNE
toukd. Koopauuatel. Cucrema otcuera. Cpemsss
CKOpPOCTh pu HEpaBHOMEPHOM  JIBIKCHUH.
MrHoBeHHast ckopocTh. OmnmcaHWe HIBIKCHHS Ha
wIockocTH. Pammyc-Bextop. Yckopenue. CKOpOCTh
IpU JBWKEHUH C TIOCTOSHHBIM  YCKOPCHHEM.
3aBUCHMOCTh KOOpAWHAT ¥ paJWyca-BeKTopa OT
BpEMEHH TPH  JBIDKEHHH C  IOCTOSHHBIM
yckoperneM. CBoOomHOe majeHne. JIBIDKEHHE Tena,
OpOIIIEHHOT0 TIOJ] YTJIIOM K TOPU30HTY. PaBHOMEpHOE
JBIOKEHNE TOYKHU 1o OKPY>KHOCTH.
LentpocTpemMuTensHOe YCKOpEHHE.
TaHreHnMaIpHOE, HOPMAIBHOE U TTOTHOE YCKOPCHHS.

B aHAIUTHYECKOW U rpadudeckor popmax (ypaBHEHHS U
rpaduku
CKOpPOCTH OT BPEMEHH).

OnpenensiTb KOOPAUHATHI, IPOHIEHHBIN MTyTh, CKOPOCTH
U YCKOpeHHe Tela Mo TpaduKaM U ypaBHEHUSIM
3aBHCHMOCTH KOOPAWHAT M MPOEKLIUH CKOPOCTH OT
BpPEMEHH.

OKCHEepUMEHTAIPHO HCCIIEA0BATh PA3IMYHBIE BHBI
JBYDKCHUSL.

KnaccudummpoBaTs BUabI, ypaBHEHHS IBHKCHIS;
MonenupoBaTb
(Hanmpumep, Ha ypPOBHE aHAJIWTHYECKOTO OMHMCAHMSA W
9KCIIEPUMEHTAIBHOI TPOBEPKH CBOETO MIBWKCHUS B
TEUCHHE OTPECIICHHOTO MPOMEXKYTKA BPEMEHH).

3aBUCHMOCTH  KOOpIMHAT ¥  NPOCKUHI

pa3JInIHBIC BHUIbBI JBYOKCHUSA

(Hanmpumep, Tpu HamucaHuM 3cce «Mosi cucrema
oTCUeTay).

OrneHrBaTh  3HAYEHMS  PA3NIMYHBIX  [1aPaAMETPOB
(HampuMep, CBOIO CPEIHIOI CKOPOCTh, Pa3BUBAEMYIO
B TEUEHHE JHS; PABHOMEPHOCTH/HEPABHOMEPHOCTh
nosiBIIeHHs1 coodmienuii B IHTepHeTe).

Hcnonb3oBaTh pa3iinuHble WCTOYHHKKA WH(OpMauu
(Hampumep, TOpU  ONpEACICHMH  3HAYCHHS U
MPOUCXOXKICHUS TEPMUHOB «BEKTOP» U «CKAISPY).
BeictpanBaTe cBOIO Oymymryro 00pa3oBaTENbHYIO
TPAEKTOPUIO B aCMeKTe MPOPECCUHOHATHHOTO CaMo-
orpezenenus (HampuMmep, Mpy MOArOTOBKE OTBETa Ha
Borpoc: «Kakum 00pa3om COCTaBISIETCS paclucaHue
JIBIDKCHUSI Pa3IMIHBIX TPAHCTIOPTHBIX cpenctB? Kro
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YrimoBas ckopocTb. OTHOCHTEIIEHOCTH IBHKCHUSL.
[IpeobpazoBanus ["ammes.
Konmponwnuie pabomul no memam

«PaBHOMEpHOE MIPSIMOJIUHEHHOE JIBIDKEHUE.
Cpemnuii  MOAylTb  CKOPOCTH  NPOU3BOJIBHOTO
JBYDKECHUS»;

«[IpsmonuHeliHOe paBHOYCKOPEHHOE JIBIKEHUEY;
«/IBmwkeHne Tema, OpOLIEHHOrO TOA YIJIOM K
TOPU30HTY»;

«OTHOCUTETBHOCTD JBHKCHUSDY

9TUM 3aHuUMaeTcs? [ie OCcyHIeCTBISIOT MOATOTOBKY
TaKHX CIICIHUATIHCTOB?).

OuennBath yernexu Poccun (Hanpumep, orpereneHue
TEXHOJIOTHUECKHX o0nacted, B KoTophix Poccus
npeycrnena 3a nociaenaue 10 ser).

[IpuMeHATh 3HAHMS K PEICHHI0 (DH3MYECKHX 3a/1a4
(BBIYHCITUTENBHBIX, KAUECTBEHHBIX, IPaUIECKUX)

Ha YpPOBHE OTIePUPOBAHUS CIEYIOIIMHU
HHTEJICKTYalbHBIMI  OMEpaldsIMHU:  MOHUMAaHHe,
MPUMEHECHUE, aHaju3, CHHTE3, OICHKa, 000O0IIcHuE,
CHCTEMAaTH3aIlHSI.

§ 2.1-2.14 | Tunamuka. 3axonbl Mexanuku HoioToHa 10 JlaBaTh omnpeneneHue MOHSATUN: MHEPIUs, UHEPTHOCTh, | YMETh BBIIEISATh aHAJIOTMU (HAapUMEp, MEXKIY
OcHOBHOE YTBEp)KJIEHHE MEXaHWKU. MaTepuaabHas Macca, CHja, paBHOJAEHCTBYIOIas cuia, nHepuuanbHas | ¢paszamu: «Llens onpasasiBaer cpencrea» u «Bcee
touka. IlepBelii 3akoH HeroToHa. MHepunanbHble cucreMa OTcuéTa, HEHMHepIMaJbHasg CHUCTeMa OTCU€Ta, | B 3TOM MHPE OTHOCHUTEIIBHOM).
cucteMbl orcyera. Cuma. CBs3b MEXAYy CHIOH H TeOLIEHTPUYECKasT M TeJHoleHTpHYeckass cuctembl | Paborate ¢ pasznuuHoii uHbopmanumeid (Hampumep,
yckopeHueMm. Bropoii 3akoH Herorona. Macca. oTcuéTa. MOATrOTOBKAa  BUJeoKouiekuuu  «HeuHepuuanbHbie
Tperuit 3akon Hbtorona. Ilonatne o cucreme Pacno3naBarts, HaOJII01aTh SIBJIEHUE WHEPIIUU. | CHUCTEMBI OTCUETa, TOKIIAJIOB).
enuHul. OCHOBHBIE 3aJ1aud MexaHuKu. CoCTOosSHHE IIpuBOmUTH TpUMEpHI €ro MPOSABICHHUS B KOHKPETHBIX | TeopeTuuecku MOJIETTUPOBATh u MIPOBEPSATH
CHUCTEMBI Teln B MeXaHUKe. [MpusINnI CUTYyaIUsX. 9KCIEPUMEHTAIIBHO MOAeTh (HampuMep, JAoKa3aTh
OTHOCUTEIIBHOCTH B MEXaHUKE. OOBACHATP MEXaHMYECKHE SBJICHUS B MHEPLUUAIBHBIX U | CYIIECTBOBAHKE HHEPIHAIBHBIX CHCTEM OTCUETA).

HEMHEpIMAIbHBIX ~ cucTeMax  oTcuéra. Beigensats | [IpuMeHATh 3HaHUSI K pelieHUI0 (QU3MYecKHx 3ajaad
Konmponwvnaa paboma no meme JeHCTBHMA TeNl Ipyr Ha Apyra M XapakTepu3oBaTh HMX | (BBIYMCIMTEIbHBIX, KAYECTBEHHBIX, IPa(UIECKUX)
«/luHamMuka MaTepHaIbLHON TOYKI» cunamu. [IpuMeHsTp 3HaHHMA O JCHWCTBUAX Haja | Ha ypOBHE OTIepPUPOBAHUS CIEIYIOUTIMHU
BEKTOpaMHM, TIONy4YE€HHBIE Ha ypPOKaX TCOMETPUH. | WHTEIUICKTyaldbHBIMH  OINEpallisIMH:  IOHHUMAaHHE,
OmnpenensaTh PaBHOACHUCTBYIOLIYIO CHJIY ABYX W Oojee | MpUMEHEHHWe, aHallu3, CHHTE3, OlleHKa, 000O0IIeHue,
CHIL. cUCTEeMaTH3aIHs.
@opMyaupoBaTh IEPBBI, BTOPOM U TPETUH 3aKOHBI
HrroToHa, ycoBHA UX IPUMEHUMOCTH.
§ 3.1-3.17 | Cuabl B MexaHUKe 10 [lepeuncnsaTe BUAbI B3aUMOAEHCTBUA Ted U BUABI ciI B | Oco3HAaBaTh W pa3BUBATh OINPECTICHHbIC TUYHOCTHBIC

Cua BCEMHPHOTO TATOTEHHS. 3aKOH BCEMHPHOTO
TATOTEHUSI. PasencrBo MHEPTHOI u
rpaBUTalMOHHONM Macc. IlepBasg kocMuueckas
ckopocth. edopMmaius u cuiaa ympyrocTH. 3aKoH
I'yka. Bec Tena. HeBeco- mocts 1 meperpysku. Crma
tpennsa. Ilpupoma m Bumsl cun Tpenmsa. Cuna
CONPOTHBJICHUS [P IBUKEHNH TEI B BSI3KOH Cpejie.

Konmponwvnasa paboma no meme
«/IBWKEHME TeN 1M0J] NEWCTBUEM HECKOJIBKUX CHIDY

MeXaHHUKe.
JaBate ompeneneHue MOHATHI: CUa TSHKECTH, CHIIA
VIOPYrocTH, CWIa  TPEHHS, BeC, HEBECOMOCTb,
reperpysKa, mepBasi KOCMHIeCKast CKOPOCTb.
@opMyITUpOBaTh 3aKOH BCEMUPHOTO TATOTEHUS W
YCITIOBHS €0 MPHUMEHUMOCTH.

PaccunThIBaTh CHITY TSHKECTH B KOHKPETHBIX CUTYAITHSX.
Beruaucnare Bec Tem B KOHKPETHBIX — CHUTYaIlHsIX.
Ha3zbiBaTh CXONCTBO M pa3iu4ms BeCa U CHIIBI TSHKECTH.
PacnozHaBaTh M BOCIIPOHM3BOAWTH COCTOSIHHUS TEM, TPHU
KOTOPBIX BEC Tella PaBEH CIJIE TsDKECTH, OOJNBIIE FUTH
MeHbIe e€. OnuchBaTh M BOCIIPON3BOIUTH COCTOSHUE

KauyecTBa M CIIOCOOHOCTH C LENbl0  OyAymliero
MpOoQeCCHOHATBHOTO CaMOOIIPENEICHUS  (Hampumep,
MpU W3YYCHHUH, WCCIECIOBAHUU TPOHECcCHid JIoNIeH,
paOorarommx B LleHTpe ympaBieHUs mONETaMu
IYID)).

CucreMaTtu3npoBaTh MH()OPMALMIO B MPEAMETHOM H
MEXIPEIMETHOM  KOHTEKCTax  (HampuMmep, TIpH
TIOATOTOBKE Tpe3eHTanun « CKOIBbKO CHII CYIECTBYET
B mipupoae?»).

MogenupoBath (HampuMep, IpU BBELSICHEHUH YCIOBUIH
MPUMEHEHNST 3aKOHA BCEMHPHOTO TATOTEHUS IS
OITMCAaHNsI B3ANMOAEHCTBHUS MEXKTY JTIOJJbMH).
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HEBECOMOCTH Tela.
PacriosnaBaTh,  BOCHPOM3BOAWTH W HAOIIONATH
pasnuuHble BUABl aedopmanuu Ten. DopMmymupoBaTh
3aKkoH ['yka, rpaHUIIBI €ro NPUMEHUMOCTH. BBUUCIATH
U U3MEPATH CUILY YIPYTOCTH, XKECTKOCTh NPY>KUHBIL.

dopMyIMpoBaTh 3aJaYM U CPEICTBA HX PEIICHUS
(Hampumep, TpU  BBIIOTHEHWHM mpoekra  «Kaxk
TIPU3EMITATHY KaKOW-TH00 00BEKT Ha ACTECPOHI?» ).
BricTpanBath MTUCEMEHHYIO KOMMYHUKAITHEO
(HampuMep, TPH HAITUCAHUH KPUTHYECKOM cTaThu «Bec
WM Macca?y).

CucreMaTu3upoBaTh WH(OOPMAIUIO B TPEAMETHOM H
METaNpeIMETHOM  KOHTEKCTaxX  (Hampumep, Tpu
BBISIBJICHHMHM OOINErO0 B MEXaHHW3Max BO3HUKHOBCHHS
TPEHUS B ¢dusuke u YEIIOBEYCCKUX
B3aMMOOTHOILIEHUSIX).

[IpuMeHSTh 3HAHUS K PEHICHUI0 (DU3MYCCKHUX 3ajad
(BBIYUCITUTENBHBIX, KaUCCTBCHHBIX, rpaUIecKux) Ha
YPOBHE OTICPUPOBAHUS CIICYOITUMHI
mTeHHeKTyaHI)HI)IMI/I ornecpaturusaMu: INOHHUMAaHHEC,
NPUMCHEHHE, aHallu3, CHUHTE3, OIllCHKa, 0000IIeHHE,
CHUCTEMaTH3alHs.

§4.1-45 | HenHepuuajbHble cHCTEeMBbI oTcuéra. Cuiibl 4 PasznuyaTh HeMHEpIIMATbHBIE CUCTEMbI OTCUETA. [Tonp30BaThHCS U(pPOB O TEXHUKOU u
HHepUuHU OOBACHITH IPUPOAY CUIHUHEPIIIH. KOMIBIOTEPHBIMH ITPOrpaMMamMu 00paboTKH UPPOBO
HeunnepuuanbHple CHCTEMBI OTCYETA, IBIKYLIHECS uH(pOpMaIUH (manpumep, pH HIOArOTOBKE
NPSMOJIMHEHHO € IIOCTOSHHBIM  YCKOPEHHEM. BHUJIEOpEIIOpTaXka «HennepuuansHble CHCTEMBI
Bpamiarouecst cucrembl otcuera. lleHTpoOexHas oTcYeTa B MOCH KU3HIY).
cuJia. O0o00marh ¥ CHUCTEeMaTH3MPOBaTh  MH(POPMALHUIO

(HampuMep, TpH  MOArOTOBKE Jokinana  «Cumbl
Konmponwvnaa paboma no meme MHEPLUH: TEXHUKA U IPUPOJIAX).
«HenHeprpanbHble CHCTEMBI OTCYETa» [TpyMeHATh 3HAHUA K pELIeHHI0 (U3NYECKuX 3a1ad
(BBIYMCIIUTENBHBIX, KAUECTBEHHBIX, I'pauueckux) Ha
YpOBHE OIIePUPOBAHUS CIIeYIOIIMHI
MHTEUICKTYyallbHBIMH ~ ONepalisAMHU:  [OHHMaHHUe,
NPUMEHEHUE, aHaJn3, CHHTE3, OlleHKa, 00o00IIeHue,
CHCTEMAaTH3aLHs.
§5.1-6.12 | 3aKoHbI COXPAHEHHUS B MEXAHHKE 10 W3MepsTh 1 BEIYUCIIATH IMITYIIBC TENA. O000m@aTh U CUCTEMATU3UPOBATh WH(OpPMAIUIO 110

Nmmymbe. 3aKkoH coXpaHEHUs NMITylibca. PeakTuBHas
cwia. YpaBHenue Memepckoro.  PeakTuBHBII
JIBUTaTeNlb. YCIEXH B OCBOCHHHM KOCMHYECKOI'O
MIPOCTPAHCTBA. Pabora CHJIBI. MomHOCTS.
Kunernueckass sHeprus. lloreHuuanbHasi sHeprus.
3aKOH  COXpaHEHHWs  JSHEPrMM B  MEXaHHKe.
CTonKHOBEHHE YNPYrMX INApoB. Y MEHbBIICHHUE
MEXaHUYECKONIHEPTUMIIOAEHCTBUEM CHUJI TPEHUS.

[IpuMeHATh  3aKOH  COXpAHEHWs  MMIylbca Ul
BBIYMCIIEHUS W3MEHEHHHW CKOpOCTEM Ten IMpu HX
B3aUMOJIEHICTBUH.

W3MepsaTh W BBIUUCIATH pabOTy CHI M HM3MEHEHHE
KWHETHYECKOH SHEPTUH TeTa.

BbMMCHSATE  TMOTEHIMAIBHYIO  BHEPTHI0  TEl B
TPaBUTAIIMOHHOM IIOJIE.
OnpenensiTe  NMOTCHUHANBHYIO  JHEPTHUIO  YHPYTO

JeOpMHUPOBAHHOT'O TEJIA.

TeMe (HampuMep, TpPU TOATOTOBKE CXEMBI «3aKoH
COXpaHCHHS UMITYIHCAY).

OnennBath JoCTWXEHUs Poccum W Ipyrux crpaH
(HampumMep, TpU TOATOTOBKE Mokiama «OcCBoeHHE
KOCMHYECKOTO IPOCTPAHCTBA: YCMEXH, HEyaauH,
TIPOTHO3BD) (B BUIE PETPOCTIIEKTUBHOTO
CPaBHUTETHHOTO aHaim3a Poccnu u 3amaHbIX CTpaH)).
[TpoBOANTE TEPMHUHOIOTHYSCKUN aHANMU3 (HAIpUMeED,
IPU  BBUIBICHWH OOMIETO MEXKIY CIEeTYIOIMHUMHU
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Konmpononuie pabomul no memam
«3aKOH COXpaHCHUS UMITYIIBCAY;
«3aKOH COXpaHCHUS MEXaHIMUECKON SHEPTUID

IIpHMeHHTL 3aKOH COXpaHCHUA MeXaHM4IeCKOI OHEPrumn
HHHS&WKHyTOﬁCHCTeMLHBaHMOHGﬁCTByHHHHXTeﬂ;
AHAJIM3UPOBATH OanaHc 3H€pl"PII71 B CUCTEMC TCJI, MCKAY
KOTOpHNHIHeﬁCTByeTCHHaneHHE

MOHSTUSIMH «KOHCEPBBI» U KKOHCEPBATHBHBIE CHIIBI» ).
BeicTpanBaTh YCTHYIO M ITUCBMEHHYIO KOMMYHHUKAIIUH
(HampuMmep, MpU HANMUCAHMKA M MPE3EHTAIlMH 3CCe
«DHEPIHsl: €CTh, YTOOBI JKUTh, UJIH YKUTh, YTOOBI €CThH).
[TpuMeHsATh 3HAHHS K PEIICHHI0 (U3HMUECKUX 3a]au
(BBIYMCITUTENLHBIX, KAUECTBEHHBIX, IPAQUIECKHX )

Ha YPOBHE OIEPUPOBAHUS CIIEIYIOUMHU
HHTEIUIEKTYyaIbHBIMM ~ OTIEpAllsIMU:  TIOHUMAaHHUe,
MPUMCHECHUE, aHAJIM3, CHHTE3, OICHKa, 000O0IIcHuE,
CUCTEMATH3aIH.

§ 7.1-7.10 | ABu:keHune TBEPABIX U epOPMUPYEMBIX TeJl [TpuMeHsTh 3aKOH COXpaHEHUsI MOMEHTA IMITYJIbCa. Beinensite  ananoruu (Hampumep, TPH  CPaBHEHUH
AOCOJIOTHO TBEpAOE TEJIO W BUABI €0 JIBMKEHHSI. Jloka3piBaTh, ONMPAsCh Ha  AKCIIEPUMEHT/TEOPHIO | BPAIIATEILHOIO M MOCTYNATEIBHOIO TBEPIOrO Tea);
Llentp Macc TBepzoro Tena. Teopema O ABHKCHUH (Hanmpumep,  TpU  JIOKA3aTeNbCTBE  MOJIGNIBHBIX | HaXOIUTh TP OSIBIICHUS 3aKOHOB JIMHAMUKH
neHTpa Macc. OCHOBHOE YpaBHEHHE JIMHAMHUKU NPeJICTaBIICHUI 00 aOCOIIOTHO TBEPIOM TeJIe). BpaIaTeIbHOrO JIBMJKEHHSI Tela B METarpeaMETHOM
BpAIIATENILHOTO JBIWKEHUSI TBEPJOr0 Tejia. 3aKoH KOHTEKCTE (Hanpumep, npu POCMOTpE
COXPaHEHMS MOMEHTA UMITYJIbCa BUJICOPEIIOPTaKa C COPEBHOBAHUI MO (QUIYypHOMY
KaTaHUIo).
§8.1-8.5 | Cratuka JaBatb oIpezieTieHIe MOHATHUI: paBHoBecue, | CucremaTH3upoBaTh HMHGOpPMALUIO (HAarpuMmep, Mpu
YcnoBust paBHOBECHS TBEPOrO Tesla. MOMEHT CHIIBI. YCTOWYMBOE paBHOBECHE, HEYCTONYMBOE paBHOBECHE, | MOATOTOBKE Jokiaga «PaBHOBecMe B IKHBOH |
Lentp TsxecTH. BuasipaBHOBECHSI. 6e3pa3In4HOE paBHOBECHE, IIJIEYO CHIIBI, MOMEHT CHJIBL. | HEXHUBOW HPUPOIE»).
Haxonute B KOHKpETHOH cHTyauuu 3HaueHMs Iuieda | [IpumeHATs (usnyeckye NPUHOUIBI B IPEIMETHOM,
Konmponwvnas paboma no meme CHJIBbI, MOMEHTA CHJIBI. MEXIPEAMETHOM M  METAlpEeIMETHOM KOHTEKCTax
«Cratuxay [lepeuncnsate yciaoBUs paBHOBECHS MaTepUaNbHOH | (Hampumep, TIpU  apryMEHTallMd  IPUMEHUMOCTH
Touku M TBEPHOro Tena. CocTaBiIsATb YPaBHEHUs, | NPUHLUIIA MHUHUMYMa IMOTEHLUAIBHOM SHEPrUM INpH
OIMCBHIBAIOLINE YCIIOBHS PABHOBECHS, B KOHKPETHBIX | ONMCAHMM TIOBEJCHUS JIIOJEH, @pU IOATrOTOBKE
cutyauusx. OmnpemensaTs, HCHONB3ys cocTaBlIeHHOe | (oroansOoma «PaBHOBecHe B MOEH KH3HI»).
ypaBHEHHE, HEU3BECTHBIEC BEJIMUUHBIL. [TpyMeHATh 3HAHUA K pELIeHHI0 (U3NYECKuX 3a1ad
PacriozHaBaTh,  BOCHPOM3BOOUTH M HAOMIOAATH | (BBIYMCIMTEIBHBIX, KAYECTBEHHBIX, I'Pa()UUECKUX) Ha
pa3nuYHbIC BUBI PABHOBECHS TEI. YpOBHE OTIEPUPOBAHUS CIIELYIOLIMU
W3mepsaTs  cumy € TIOMOIIBIO  NPYKUHHOTO | HHTEIUIEKTYalbHBIMM  ONEpAlMsAMHU:  TIOHUMAaHHE,
JMHAMOMETpa M IU(POBOTO JATYMKA CHIIBI, U3MEPSTh | NPUMEHEHWEe, aHali3, CHHTE3, OLEHKa, 000OIIeHue,
IJIEYO CHIIBL CHCTeMaTH3alusl.
§ 9.1-9.15 | Mexanuka xe¢opMHPYEMBIX TeJ Beinensate 0cOOCHHOCTH TBEpABIX T, *kuakoctell u | OmepupoBaTth  (QU3MUECKMMH  BEIMYMHAMH B

Bunsr nedopmanmii TBepapIx Ten. MexaHHYECKHUe
cBoiicTBa  TBepabIX  Ten.  IlmactuuHocTh WM
XPYNKOCTh. J|aBJeHHE B JKUAKOCTSIX U Tazax. 3aKOH
[Mackans. 3akon Apxumena. ['mapoamHaMuka.

Konmponwvnasa paboma no meme
«MexaHuueckue CBOWCTBA TBEPHABIX TeIl.
3axon [lackamns. 3axoH Apxumenay.

Ta3o0B.

NPEIMETHOM, MEXIPEAMETHOM W METalnpeIMETHOM
KOHTEKCTaxX (HampuMmep, IpU OIMCAHHU IIpoIiecca
MPOEKTUPOBAHHUS Pa3IMYHBIX APXUTEKTYPHBIX
COOpPYKECHUH, KU3HECATEITEHOCTH YeJIOBEKa).
l'enepupoBaTh wumem B o0macTé  (HU3HIECKOTO
JKCIIEpUMEHTa (HalpuMep, 10Ka3arh, YTO JaBJICHHUE B
JKHIAKOCTH TPSIMO MPOIOPIMOHAIBHO BBICOTE CTONOA
JKHJIKOCTH).
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Temwt npoekmos
1. IIpoBemute WMCTOPUYECKYIO PEKOHCTPYKIIHIO
TIOSIBJICHHSI HOBBIX MOJIENICH aBTOMOOMIeH (Iu3aiiH

—  a’poJMHAMHYECKHE  CBOICTBA,  MapOBOH
JIBUTaTellb — JIBUTATENb BHYTPEHHET'O CTOPaHNs).
2. Cpenaiite JIEUCTBYIOIIU T MAaKer,

JIEMOHCTPUPYIOIINNA PEAKTUBHOE JIBUYKEHUE.

3. CropoekTupyiTe YCTaHOBKY, IO3BOJISIFOIIYIO
MPOJIEMOHCTPUPOBATh ~ BO3HUKHOBEHUE  BOJIH
IIYHaMH.

4. CnpoekTupyiTe Kauellu, MPH JABHKECHUH KOTOPBIX
BO3HHKAIOT OUCHUS

[TpoBOIUTH TEPMHUHOJIOTHUECKHUI aHAN3 (HAPUMED,
BBISICHEHHUE CMBICIIA TEPMUHA IIAPAJIOKC», BBISBICHHUE
00IIero Mexjay JIAMHHAPDUAMH U JIAMHHAPHBIM
TEUCHHEM).

BrISBIATE B3aUMOCBSI3H MEKIY HAyYHBIMHU
OTKPBITUSIMH, DPa3BUTHEM TEXHOJOTHEH W JIIOJbMH,
YUYACTBYIOIIMMH B 3THUX MpoOIeccax (HampuMep, Mpu
IOArOTOBKE JoKIazna «Pa3surre aBuanuu B Poccuu u
3a pyOEIKOM: YUEHBIE, KOHCTPYKTOPBI, TEXHOIOTHI ).
[TpuMeHsTh 3HAHUS K PEIICHHUI0 (DU3NYECKUX 3ajay
(BBIYMCITUTENBHBIX, KAYECTBEHHBIX, rpaMUECKUX) Ha
ypOBHE OIEPUPOBAHHS CIIETYIOIIMMHU
HHTEIIEKTYyaIbHBIMM ~ OMEPALUsIMUA:  [OHHUMaHHE,
MPUMCHCHUE, aHAJIHW3, CHHTE3, OICHKAa, 0000IIcHuUE,
CUcTreMaTus3sarus.

JlaGopaTopHbIii IPAKTHKYM
1. H3mepeHue ycKOpEHHUs] CBOOOIHOrO MajJCHUS
CTIOMOIIbIO0 MATEMATHUECKOTO MasTHUKA.

N3MepaTh yckopeHHe CBOOOJHOrO MaJeHUs C OMOLIBIO
MaTeMaTHYECKOr0 MasiTHUKA.
VccnenoBats mposiBIeHUsI BTOPOro 3akoHa HeroToHa.

[IpencraBisarh pe3ynbTaThl GU3HYECKUX M3MEPEHHUH B
pa3auyHbIX popmMax (TaldsuIbl, rpad)uKu, TMarpaMMbl 1

ap.)

2. Wzyuenwue BTOporo 3akoHa HeroToHa. HccnenoBare  B3aumocBsi3n  Mexay  (usnueckumu | OleHHMBATH JOCTOBEPHOCTh JIaHHBIX, MOMYYEHHBIX B
3. HccnenoBanue MOJETH JBHKCHUS BEIMYMHAMY,  ONKCBHIBAIOLIMMM  JABIJKCHHE  Tela, | (pU3NUECKOM SKCIIEPUMEHTE.
Teda, OpOLIEHHOrO IOX YIJIOM K OpOILIEHHOr0 MO/ YIJIOM KTOPU30HTY. PaGoratp B mape, TIpymme TIIpUd  BBIIOJTHEHUH
TOPU30HTY. HccnenoBate yciioBUsl BBIITOJIHEHHS 3aKOHA COXPAHEHMs | MPAKTUYECKUX 3aJaHUM.
4. M3ydeHue 3aKOHA COXPaHEHUs UMITYJIbCa MIPU UMITyJIbCa IPU COYAAPEHUH YIPYT'HX LIAPOB.
COYIapEeHUH CTaJIbHBIX [IAPOB.
5. Hsyuenue 3aKOHa COXpaHEHUs
MEXaHUYECKOH HEPTUH.
Moaekyasipuasi pusuka. Tepmoannamuxa (47 4)
§ 1.1-1.4 | Pa3BuTHE MpeACTABIeHUIi 0 MPUPOAE TENIOThI 2 JleMoHCTpHUpPOBATh IIOHUMAaHHe MEXaHHYECKOU
@dusnka u Mexanuka. TerutoBble siBneHus. Kpartkuii KapTUHbl ~MHpa  (Hampumep, Tpd  IOATOTOBKE
OUEpPK pa3BUTUS MPEIACTABICHUH O HPHUPOIE obo0mmarorei u CUCTEMATU3UPYIOLLEH
TETIJIOBBIX SIBIICHUH. TepmoanHaMuka u TaOJIULIBI/CXeMBl/pUCYHKa «MeXaHuCcTHYecKast KapTHHA
MOJIEKYIISIPHO-KHHETHYECKAs TEOPHs MHpa: PACHBET U KPax»).
BeicTpanBath MICEMEHHYIO KOMMYHHUKAIINIO
(mampumep, mnpu Hanucanuum dcce  «Pas3Burme
TIPEACTABICHUN O IPUPOJIE TEIUIOBBIX SIBIICHHUID).
§ 2.1-2.7 | OCHOBBI MOJIEKY.ISIPHO-KHHETUYECKOil TeOpUuu 7 JaBaTb ompezaelieHUEe MOHATUM: TeIsloBble sBieHUs, | OnepupoBaTh pU3HUECKUMU MOHATUAMY/ HpoLeccaMu/

OcCHOBHBIE TIONIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKOM
teopun. Macca wmonekyn. Monb. IlocTosHHas
ABoraipo. BpoyHoBckoe  nBHXKEHHE. Cuet
B3amMozeiicTBrs Monekya. CTpoeHne ra3000pa3HbIX,

MaKpOCKOIIMYECKHEe  TeNa,  TEINIOBOe  JBIKEHHE,
OpoyHOBcKOe nBWKeHHE, AUDDY3Us, OTHOCHUTEIHHAS
MOJIEKYJISIpHAst Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAS
Macca, MOJEKylna, Macca MOJISKYJBl, CKOPOCTb

SBICHMWSIMA B TIPEAMETHOM, MEXKIPEIMETHOM |
METanpeIMETHOM  KOHTEKCTax  (Hampumep, TpH
HaXOXKJCHWHM B  XYIJOXKECTBEHHOH  JUTEpaType

OITMCaHNss OpPOYHOBCKOTO JIBIDKEHHS, NPH HM3Y9YEHHH
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JKUJKUX U TBEPJBIX TEIl.
Konmponwvnaa paboma no meme

«OCHOBHBIE TTOJIOKEHU ST MOJIEKYJISIPHO-
KUHETUYECKOM Teopuu. Macca 1 pazMepbl MOJIEKYII»

JIBIDKCHUSI MOJICKYJIBI, CPEHAS KHHETHYECKash SHEPTHs
MOJIEKYITHI, CHUTBI B3aUMOJICHCTBUS MOJIEKYII,
WACaTbHBI Ta3, MHKPOCKOIIMYCCKHE TapaMeTpHI,
MaKpOCKOTIMYECKAE  TapaMeTphl, JaBJICHHE Tras3a,
a0CONIOTHAsT ~TeMIlepaTypa, TEIUIOBOC paBHOBECHE,
MKT.

[TepeuncnasTh MEKPOCKOITHYECKUE M MAKPOCKOITUUCCKUE
mapaMeTpsI rasa.

[lepeuucnsate ocHoBHBIe TonokeHust MKT, npuBoauTh
MPUMEPBI, PE3yIbTaThl HAONIONCHUA W  OMHUCHIBATH
JKCIICPUMEHTBI, JOKA3BIBAIOIINE HX CIIPABEITMBOCTS.
Pacnio3HaBaTh M  ONKCHIBATH  SBJICHUS:  TEIIOBOE
JIBIKEHHE, OpOYHOBCKOE  JBIOKeHHE, aAuddy3us.
BocnpousBoauts U OOBSICHATH OITBITHI,
JIEMOHCTPHPYIOIINE 3aBUCHMOCTh CKOPOCTH IUPPy3uH
OT TEMIIEPaTypbl U arperaTHOro COCTOSIHHUS BEIIECTBA.
Ha6ntonate quddy3uio B )KUAKOCTIX U ra3ax.
OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSHHUN
BelecTsa Ha ocHoBe MKT.

BIAMSHHUS ~OpPOYHOBCKOrO JBHKEHHMS Ha  pabory
Pa3INYHBIX U3MEPUTEIBHBIX TPUOOPOB).

[TpuMeHsITh 3HAHHUS K PEIICHUI0 (U3NUECKHUX 3aj1adu
(BBIYMCITUTENLHBIX, KAUECTBEHHBIX, ITPA(PUIECKHX )

Ha YpPOBHE OIIEPUPOBAHHUS CIIETYIOIIMMHU
HHTEIUIEKTYyaIbHBIME ~ OMEPAllsIMU:  TIOHUMAaHHUE,
NMPUMCHCHUE, aHaji3, CHHTE3, OICHKa, 0000IIeHUE,
CHUCTEMAaTH3aIH.

§3.1-3.12

Temneparypa. I'a30BbIe 32aKOHBI

CocrostHue MaKpOCKOIIMYIECKUX Teln B
TEPMOJAUHAMUKE. Temneparypa. TeruioBoe
paBHOBECHE. PaBHOBecHble  (OOpaTuMble) U

HepaBHOBECHbIE (HeoOpaTUMbIe) Tpolecchl. ['a30Bbie
3aKkoHbl. VeanbHblil ra3. AGCOIIOTHAsI TEMIIepaTypa.
VpaBHEHHE COCTOSIHUSI MAEAIBHOrO rasza. ['a3oBbli
tepmomeTp. IIpuMeHeHne ra3oB B TEXHHUKE

CocTaBnsiTh ypaBHEHUE COCTOSHMS HICAJIbHOrO rasa u
ypaBHeHHEe MenzeneeBa-Kinanelipona B KOHKpETHOM
CUTyallUd. BBIUMCISTE, MCHONB3Ysl COCTABICHHOE
ypaBHEHHE, HEU3BECTHbIC BEJIMUUHBI.

Pacrnio3naBaTh M ONMCBHIBaTh U30IPOLECCH B UIEATIBHOM
rase.

@opmynupoBaTh Tra3oBbleé 3aKOHBI U ONpPEAEIATH
TpaHUIBl UX NpUMEHUMOCTH. COCTaBIATH YpaBHEHUS
JUIi WX ONHCaHWA.  BplUMCIATB,  HCHONB3YS
COCTaBJIEHHOE ypaBHEHHE, HEU3BECTHbIC BEITMUMHBIL.
[peacraBnsite B BUme  rpadMKOB — M30XOPHBIH,
n300apHBIA U H30TEPMUIECKUi mporecchl. OnpenensiTh
1o rpadukaM XapakTep MpoIecca W MaKpoHmapaMmeTphl
HACAIBHOTO Ta3a.

Haxomute mapameTpbl BemiecTBa B Tra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUM HCIIOJIB30BAHMS YPABHEHMS
COCTOSIHUS HJICAJIBHOTO Ta3a.

OmnpenensiTh TapaMeTpbl BEMIECTBA B Ta3000pa3HOM
COCTOSIHUM WM TIPOMCXOAAIINE TPOLECCHl MO rpadukam
sasucumoctr P(T), V(T), p(V).

UccrnenoBath skcmepumentansio 3aBucumoct P(T),

V(). p(v).

O0o00m@arh M  CUCTEMAaTU3UPOBATh  MH(POPMAIHIO
(mampumep, npu IO OTOBKE Mpe3eHTAIUN
«TemmnepaTypHble IIKambl: BHABIL, OCOOCHHOCTN,
«IIpuMeHeHne ra30B B TEXHUKEY).

Bectn pwmanor, BBICTyIIMBaTH MHEHHE OIIOHEHTA,
Y4acTBOBaTh B JHCKYCCHH, OTKPBITO BBIpAXKaThb U
OTCTamBaTh CBOIO TOYKY 3peHHUS (Hampumep, IpH
MOArOTOBKE M ydactun B auckyceun «Jl. W
MenpeneeB: XUMUK WIH GUIUK?»).
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§4.1-4.9

MonekyIsipHO-KHHeTHYeCKast
H1eaJILHOI0 ra3a

CucreMbl ¢ OONBIIUM YHCIOM YaCTHI[ M 3aKOHBI
MexaHuku. WjeanbHbli Ta3 B MOJEKYISPHO-
KUHeTH4Yecko  Teopuu. OCHOBHOE  ypaBHEHHUE
MOJIEKYJISIpHO-KUHETHYEeCKOH Teopuu. TemrmepaTtypa
— Mepa cpelHed  KHHETHYECKOW  DHEPIUu.
Pacnpenenenne Maxkcpemna. M3mepenue ckopocteit
MOJIEKYJ ra3a. BHYTpeHHsst SHEprusi HaeanbHOro
rasa.

Teopus

Konmponvnaa paboma no meme
«["a3oBble  3aKOHBL. MoONEKyISIpHO-KMHETHYECKAsI
TEOpHUs UJCATBHOIO Ta3a

Pemate 3amaun ¢ npyUMeHEHHEM OCHOBHOI'O YPaBHEHUS
MOJIEKYISIPHO-KHHETUYECKON TEOpHUH.

OOBSICHATH C TOYKH 3PEHHS] CTATUCTUYECKOW (H3HKH
CMBICIT TEPMOJUHAMUYECKUX MTapaMeTpPOB.
WurepnipernpoBath  rpaduyeckyo  uH(OpManuio,
OIMCHIBAIOLIYIO pacnpeneneHe Makcseruia.

[Tonb3oBatees Ppa3IMYHBIMA rpadIecKuMu
cpencTBaMu 00paboTku MH(pOpMALUH (HApUMeEp, TPH
N300paKeHNH KAkl CKOPOCTEH B JKMBOM M HEXHUBOU

TIpUpoJIE).

OnepupoBatb TEpMHUHAMH B HPEIMETHOM,
MEXIPEIMETHOM M METalpeIMETHOM KOHTEKCTax
(Hampumep,  «CTENeHb  CBOOOABIY,  «HYHKIMS
COCTOSIHUS).

[TpuMeHsTh 3HAHHWS K PEIICHUI0 (U3UUECKHUX 3a/adu
(BBIYMCITUTENILHBIX, KAYECTBEHHBIX, Ipa()UuecKuX) Ha
ypOBHE OIEPUPOBAHHUS CIIETYIOIIMMU
HHTEIUIEKTYaIbHBIMK ~ OMEPAllUsIMU:  TTOHUMAaHHUE,
NPUMEHEHHE, aHaJW3, CHUHTE3, OIICHKa, O000OIICHHE,
CUcTreMaTus3sarus.

§5.1-5.13

3aKoHBI TEPMOAMHAMHUKH

Pabora B TepmomuHamuke. KOTHUUECTBO TEIUIOTHI.
BHyTpeHHsIs JHEprusl. IlepBbIit 3aKOH
TePMOAMHAMMKH.  TEIJIOEMKOCTH  Ta30B  IMPH
MOCTOSIHHOM O0BbEME U IOCTOSHHOM JIABJICHHUH.
AnnabatHeiii iporiecc. HeoOpaTMocTh IpOLIECCOB B
NIpUpoJE. Bropoit 3aKOH TEPMOIMHAMHUKH.
CraTHCTHYECKOE  HWCTOJNKOBaHHE  HEOOPaTUMOCTH
MpoIeccoB B Tpupope. TernoBsle IBUTATENN.
Maxkcumanbhbiii KITJ] TerioBeIX QBHraTesicii.

Konmponwvnaa paboma no meme
«OCHOBBI TEpPMOIMHAMUKID

JlaBaTh ompenelieHHe IOHATHI: TEepPMOIMHAMHUYCCKAs
cucreMa, PaBHOBECHOE COCTOSTHHE,
TepMOlII/IHaMI/I‘IeCKI/Iﬁ npouecc, BHyTpeHHHH 3HepFI/Iﬂ,
BHYTPEHHSS SHEPTHs HICABHOTO ra3a, TEeIUIOEMKOCTD,
KOJTMYECTBO TEIUIOTHI, YIENbHAas TEeIUIoTa IUIaBJICHUS,
ylenpHas — TemoTa  napooOpa3oBaHUs,  yJAelbHAas
TEIUIOTa CrOpaHus TOIUIMBA, paboTa B TEPMOAMHAMUKE,
agna0aTHBIN npoIiecc, 00paTUMBII nporiecc,
HeoOpaTHMBI TIpollecc, HarpeBaTenb, XOJIOAWIHHHUK,
pabouee Teno, TemnoBoi asuratens, KIIJ TemmoBoro
JIBUTaTeJIs.

OnuchIBaTh CITIOCOOBI HW3MEHCHHS COCTOSIHUS
TEPMOAUHAMUYECKOH CHCTEMBI IIYTEM COBEpPILEHUS
MeXaHHYeCKOW paboTHI U MPH TeIIonepeaaye.
CocTaBnsiTh  ypaBHEHHE TEIUIOBOro Oanmanca B
KOHKPETHOM  CHUTyallud.  BBIYMCIIATH,  UCHONB3YS
COCTaBIICGHHOE YpaBHEHHE, HEH3BECTHBIC BETMIMNHBL.
OnpenensTh 3HAYCHUS BHYTpEHHEH SHEpPTruH
WOCaJbHOTO Ta3a, W3MEHEHHWE BHYTPEHHEW DSHEpTuu
HIeaThHOT0 Ta3a, PabOoTH UICATBHOTO Ta3a, paboThl HAL
HIeaTbHBIM Ta30M, KOMHYIECTBA TEIUIOTH B KOHKPETHBIX
CUTYaIIHsX.

DopMynupoOBaTh NEPBBIA 3aKOH TEPMOJINHAMHUKH.
CocTaBJiTh ypaBHEHHE, ONICHIBAIONICE IEPBBIN 3aKOH

O000maTh ¥ CHCTeMaTH3UPOBATh 3HAHUS (HampuMmep,
U COTJIACOBAaHMU HEBO3MO)KHOCTH CO3JIaHHSI BEUHOI'O
JABHUTI'aTCIIsA C MCIUITUHCKHUMHA HNCCIICAOBAHUAIMH,
HAIpaBJICHHBIMU Ha YBEJINYEHHE MPOJOIKHTEIbHOCTH
YKU3HU YETIOBEKa).

MogenupoBath (HampuMep, HAXOXJIEHHE YCIOBHH,
IIPU KOTOPBIX peajbHbIE MPOLIECCHl MOXKHO CUMTATh

amnabaTHBIMU).
OOBACHATH ITOHSTHS B MPeIMETHOM u
MEXIPEIMETHOM KOHTEKCTaxX (Hanpumep,

«BEPOATHOCTb MAKPOCKOIIMYECKOTO COCTOSIHUS» |
«MaTeMaTH4YeCKask BEPOSATHOCTHY ).

[TpoBomUTE  CHUCTEMHO-MH(OPMAIMOHHBIN  aHaJIM3
(Hanpumep, IPH MOATOTOBKE aHAIUTUYECKOrO TOKIaa
«TerutoBbIe IBUraTeNy, OKpYKarowlas cpea, 3J0pPOBbe
YEITOBEKay ).

JleMOHCTpHPOBAaTh ~ TMO3UTHBHOE  OTHONICHHE K
MO3HABATEJIFHBIM [IEHHOCTSIM Ha IpuMepe (pHU3NYecKuX
OTKPBITHH (HampuMmep, TPH IOATOTOBKE IHCKYCCHH,
ONMUpAsCh HA OTECUCCTBEHHBIH W 3apyOC)KHBIN OIIBIT,
«Kakue mporecchl SBISIOTCS B HACTOAIIEE BpeMs
Oomee 3(h(hEeKTHBHBIME “‘OT HAyYHBIX OTKPBITUH K
TEXHONOTHAM™ WM “OT TEXHONOTHMA K HAyIHBIM
OTKPBITHAM ?»).
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TEPMOJUHAMUKY, B KOHKPETHBIX CHUTyalUusX s
HU30MPOLIECCOB B HUACAIBHOM Ta3e. BbIUUCIATS,
HCTIONB3Ysl COCTABJICHHOE ypaBHEHUE, HEU3BECTHbHIE
BEJTMUMHBI.

Paznuuate oOpaTHMBIE W HEOOpPATHMEBIC ITPOLECCHI.
ITonTBepkmaTh NpuUMepaMu HeoOpaTHUM. [IpHUBOAMTH
MIPUMEpPHI TEIJIOBBIX JBUTaTENIeH, BHIJENATH B IpUMepax
OCHOBHBIE 4YaCTH JBUTATeleH, OMHUCHIBATH MPUHIUI
neiictBusi.  Boruumcnsate 3Hauenuss KIIJ[  termsioBoro
JIBUTATeNsl B KOHKPETHBIX CUTYallUAX. OCTb TEIUIOBBIX
TPOIIECCOB.

BoiessiTe mpo0eMbl, 3ajlaud HAa OCHOBE CHCTEMHO-
HH()OPMAIIMOHHOrO  aHanu3a  (Hampumep,  TpH
MOATOTOBKE Tpe3eHTalmu «BaxHeimas TexHuueckas
3ajaya, pelaeMas B HacTosiee Bpems B Poccun»).
[TpuMeHsATh 3HAHHUS K PEIICHUI0 (U3UYECKHX 3a7ad
(BBIYMCITUTENLHBIX, KAYECTBEHHBIX, Ipa()UUECKUX) Ha
yYpOBHE OIEPUPOBAHHUS CIIETYIOIITMU
HHTEIUIEKTYyaIbHBIME ~ OMEPAllMsIMUA:  TIOHUMAaHHUE,
NMPUMCHCHUE, aHaji3, CHHTE3, OICHKa, 0000IIeHHE,
CUCTEMATH3aIH.

§ 6.1-6.9 | B3aumHbIe IpeBpaLIeHUs] )KUIKOCTEN 1 ra30B JaBatb onpeeneHre TIOHSITHH: ucnapenue, | [IpoBoauTh JIOMaIlTHHE/IIKOJIbHBIE ¢uznueckue
PaBHOBecme  MeXIy  OJKMAKOCTBIO W Ta30M. KOHJIGHCAllMsl, KHIIeHWe, JUHaMUYECKOe paBHOBECHE, | MCCllefoBaHUs (HampuMmep, NpU IOMCKE OTBETa Ha
Haceiennsie mapel.  M3otepmbl  peanbHOro rasa. HACBILIEHHBIM Map, HEHACHIIEHHBIN Map, KpUTHYEcKas | BONpoc: «MOXHO JI B JIOMAIIHUX YCJIOBUSIX HOJNYYUTh
Kpurnueckas TeMIIEpaTypa. Kpurtnueckoe TeMIiepaTypa, TeMmIlepaTypa KHUIeHHs, aOCONIOTHAs | HACBIIICHHBIH map?»).
cocrosinue. Kunenue. Cxmkenne razoB. BnaxHocTb BJIQXXHOCTh ~ BO3MyXa, IapuuajibHOE  JaBlieHue, | BricTpauBaTh MMCbMEHHYIO KOMMYHHUKAIINIO
BO3JlyXa OTHOCHTENIbHAs BJAXHOCTh BO3[yXa, TOYKa pOCHL | (Hampumep, TpH HamucaHuu scce «Kak BiakHOCTB

Pacno3HaBath, BOCIIPOM3BOJUTH, HAOIONATh SIBICHMS: | BO3JyXa BIMSET Ha )KU3HEJCATEILHOCT YEIOBEKA?» ).
UCMapeHue, KOHACHcalus, kureHue. OObICHATH

HPOLIECCHl B3aUMOIlepexoa pa3anyHbIX (a3. M3mepsrs

BJIQXHOCTh BO3ayxa. OOBSCHATH, Kakue (u3nueckue

NPUHIMIBI [IOJIOXKEHBI B OCHOBY PA3JIMYHBIX YCTPOHCTB

(Hanpumep, HOJTrOTOBHUTb JOKJIat 0

OHOKIMMAaTH3aTOPE).

§ 7.1-7.8 | IloBepxHOCTHOE  HATSKEHHE B  JKHIKOCTAX OOBsICHATD HPOLECCHI, HPOUCX OIS B | HaxoauTp ananoruu u pasnuuus (HampuMmep, «MEHHUCK
MonekynsipHasi KapTHHa IOBEPXHOCTHOTO — CJIOSL. HIOBEPXHOCTHOM CJIO€ JKUAKOCTH. JlOKa3hIBaTh MPSAMYIO | JKUIKOCTH» M «MEHHCK B aHaTOMHM»). BblcTpanBath
[ToBepxHoctHast sHeprus. Cumina MOBEPXHOCTHOTO NPONOPIUOHANBHYIO ~ 3aBHCHMOCTH  IIOBEPXHOCTHOW | YCTHYIO KOMMYHHKAIWIO (HAaIpUMep, IPH HOATrOTOBKE
HaTspkeHus. CMaunBanue. KanmuispHble SBICHUS 9HEPIUH OT IUIOLIAAN TOBEPXHOCTH KHUAKOCTH. JOKIIaza «CmaunBaHue: 3HAYCHHE B

IPOMBIIIIEHHOCTH, OBITY, IPHPOJIE).
§ 8.1-8.10 | Teepabie Tesia M HX NpeBpAleHHe B KHIKOCTH JaBath orpezeneHue MOHATHIA: KpUCTAIIMYecKoe Teno, | O000mark ¥ CHCTeMaTH3UpOBaTh HWH(OPMALUIO O

Kpucrannuueckue tena. Kpucramnuueckas peleTka.
Amopodusie Tenma. JXunkne kpuctamisl. JleQekTsr B
kpuctamiax. OOBSCHEHHE MEXaHMYECKUX CBOMCTB
TBEPBIX TET HA OCHOBE MOJIEKYJISIPHO-KMHETHIECKON
teopun. [lnaBnenue u orBepaeBanue. V3meHeHue
obbemMa Tenma MpU IUIABICHUM W OTBEPJCBAHUM.
TpoiiHas Touka

aMop¢HOEe TeII0, aHU30TPOITHSL.

HaspiBath cxonacTBa W pa3nuuusl  TBEPIBIX  TEll,
aMOp(HBIX TeT, KUIAKUX KPHUCTAJUIOB.

[lepeuncnsaTsy cBOWCTBA TBEPIABIX TEN M OOBSICHITH UX C
TIOMOIIIBIO MOZENN CTPOCHHUSL.

OOBACHITH KPUCTAIUTHIECKOE CTPOCHUE TBEPIOTO Tea.

CBOICTBaxX KPHCTAJIJIOB B MIPEAMETHOM,
MEXKIPEIMETHOM M METAlpPEeIMETHOM KOHTEKCTax
(HampuMep, TpY BBISBICHUH OOIIEro W Pa3iMdHOTO B
CJIEYIOIINX KaTeropysx: MOTUMOpP(GH3M KpHUCTaILIOB,
oIuMophu3M B Omomorum, TTOTMMOP(PHI3M
KOMIIBIOTEPHBIX BHPYCOB). OOBACHATh H3MEHEHHE
o0bemMa Tena TIpHM IUIABICHWHM M OTBEP]CBAHMUM.
[IpoBoguTh  CUCTEMHO-UH()OPMAIMOHHBIA  aHAJIH3
(Hampumep, TpH MOATOTOBKE JIOKIana «Jluciokarum:
kpucrammiorpadus, reorpadus, BOCHHOE  JIEIO,
METUITIHA ).
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AHanu3upoBaTh BIUSHHUE MPOLECCOB IIABJIEHUS JIbJa
U KPUCTAJUTM3ALMU BOJBI HA OKPYXKAIOIIYIO CPENy.

OneHnBaTh BKJIAJ, POCCUMCKHMX YYEHBIX B pa3BUTHE
(u3nueckoii Haykum (HampuMep, TPH  IOJATOTOBKE

JIOKNIaja «IIepcriekTuBHBIE HaTpaBJICHUS u
UCCIENIOBAaHNSl  CTPYKTYpBHl — TBepjaoro Tema  (Ha
MaTepuae OTEYECTBEHHBIX u 3apyOeIKHBIX
HCTOYHHUKOB)»).

§9.1-95

TemnoBoe pacmmpenne TBePAbIX W KUIKAX TeJI
TeroBoe pacmupeHue Ten. TerioBoe JIMHEHHOe
pacmupenue. TemmoBoe 00BEMHOE pacIIUpEHHE.
VYd4er u UCIOb30BaHUE TEIJIOBOTO PACIIUPEHUS TEI
B TEXHUKE.

Konmponvnas paboma no meme
«B3aumHble TIpeBpallleHUs] JKUAKOCTEH, Ta30B U
TBEPABIX TEI»

Temwl npoekmoe
1. TIlpencraBbre (oTOMaTepuanbl, JOKa3bIBAIOIIUEC
ocHoBHbIe monokeHnss MKT B XuBOH M HEXHBOI

TIPUPOJIE.
2. CkoHCTpyHupyiite BOJIOCHOM TUTPOMETP.
Onpenenure ONTHMAaJIbHbIE yCIIOBUSI ero
(G YHKIIMOHUPOBAHUSL.

3. OmeHuTe  JaBleHWE  TOA  HCKPUBJICHHOM

MIOBEPXHOCTBIO JKUAKOCTH (PACTUTENBHOE Macio —
OJINBKOBOE, TIOJICOTHEYHOE).

4, Ornenure MEXaHHYeCKOe HaTpsDKCHUE,
BO3HHUKAIOIlEe B HOXKAX CTyla, Ha KOTOPOM BBI
CHIUTE

OOBSCHATh MEXaHH3Mbl TEIJIOBOTO JIMHEHHOTO |
00BEMHOTr0 PaCIIMPEHHUS Tell.

Jloka3pIBaTh HKCIEPUMEHTABHO 3aBHCHMOCTh 00beMa
TBEPIBIX TEN OT TEMIIEPATYPBHI.

AHanM3upoBaTh  BIHMSHHE  SBJICHHS  TEIJIOBOTO
pacIIpeHns Tl Ha pasiuyHbie cdepsl (Hampumep, npu
HOJrOTOBKE JI0KIaa «TerIoBoe paciupeHne Tem: yaer
" UCIIOJIb30BAaHUC B TCXHHKC»).

®dopmynupoBath 1ieflb  UCCIEAOBAaHUSA, BBIIBUTaTh
THITOTE3bl, HAXOAWUTh CPEACTBA  JIOKA3aTeNIbCTBA/
OMPOBEPIKEHUS WX (HAMpUMEpP, MPHU TOMCKE OTBETa Ha
Borpoc: «CBOMCTBEHHO JIM 4YEJIOBEKY TEIIOBOE
pacmmpeHue?y).

JlaGopaTopHblii IPAKTHKYM

1. OmnsITHas mpoBepka 3akoHa [ ei—Jlroccaka.

2. Ompenenenne MPOIEHTHOIO COMAEPKAHHS BJIArH
B MOKPOM CHET€.

3. Usmepenme TemmeparypHOro KkodddummeHra
JIMHEHHOT'O PACIIMPEHNUS TBEPABIX TEII.

4. Ompenenennie Kod((UIMEHTa ITOBEPXHOCTHOTO
HATSHKECHUS KUIKOCTH

Jloka3piBaTh  BBIMONHEHWE 3akoHa [ eii-Jlroccaka.
HaxonuTe mporieHTHOE Ccofep)KaHHe BIard B MOKPOM
cHere. lccnenoBats «hopmy» pacrpeneaeHust MOIEKYI
HUJEAIBHOrO Ta3a Mo cKopocTsM. MccienoBars CBOWCTBA
uaeanbHOU TEII0BOM MaluHbI. McciiemoBaTh MEXaHU3M
TEIUIOBOTO B3auUMOJECTBUsl. PaccuuTeiBaTh MOIYIb
IOnHra peswHBI, oOmMHpasch Ha HKCIEPUMEHTAIHHBIC
maHeble.  V3MepsTh TeMIepaTypHBIH  KOX(PQHUIIMEHT
JTUHEHHOTO pacIMpeHus TBepAbIX Ten. Omnpenensirs
K02 PHUIMIEHT MOBEPXHOCTHOT'O HATIKCHUS KHITKOCTH.

[IpencraBasaTh pe3ynbTaThl (HU3MUECKUX W3MEPECHUI B
pa3nuuaHbIX (hopmax (TabmHUIbI, TpaduKH, THATPaMMBI
u 7p.).

OreHnBaTh JAOCTOBEPHOCTh IAHHBIX, IOIYYEHHBIX B
(hU3UIECKOM IKCIICPUMEHTE.

PaGoratp B mape, Tpymme TpH  BBHINOJHEHUH
MPaKTUYECKUX 3aJIaHUM.
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OCHOBBI JIEKTPOAUHAMUKH (42 u)

ctp. 3-13 | BBenenue 2 OnepupoBaTtb nH(popmanueil/3HaHIIMHI B
Posb AyIeKTpOMarHUTHBIX CHII B MIPUPOJIE U TEXHHKE. MPEJIMETHOM, MEXKIPEIMETHOM M METaIlpeZMETHOM
DJIeKTPUYECKHUH 3apsi/] U dJIeMEHTapHbIE YaCTHIIBI KOHTEKCTax (Hampumep, TMpPEACTaBUThH B  BHIC

CXEMBI/PUCYHKAa B3aUMOCBSI3b MOHSTHH, WMEIOIINX
OTHOIIIEHHE K TTOHSITHIO «AJIEKTPOMArHUTHOE TTOJIE».
Omnpenenuts coObITHE B UcTOpUN Poccnu, cpaBHIMOE C
OTKpbITHEM MaKCBEIJIOM 3aKOHOB 3JIEKTPOJMHAMHKH).
DKCHEepUMEHTANILHO J0Ka3bIBaTh, YTO JJIEKTPUYECKHIA
3apsi/i ONpEENsieT MHTEHCUBHOCTh AJIEKTPOMAarHUTHBIX
B3aMMOJICHCTBHH.

§ 1.1-1.28 | DuekTpocTaTHKA 18 [JaBathb onpenereHue MOHATHN: aneKTpudeckuit 3apsn, | CoOmonate TpeOoBaHMS TEXHUKH O€30MacHOCTH IPH
Onextpuzaiust Ten. 3akoH Kynona. Ennaunes 9JIEMEHTApHBIA  DJIEKTPUUECKUH  3apsi, TOYEYHBIH | padoTe C AIEKTPHYECKUMU ITPUOOPAMH.
3JIEKTPUYECKOTO 3apsja. Biaumopneiicteue JJIEKTPUYCCKHIA  3apsa, CBOOOMHBIN 3JEeKTpHUecKuil | Brnamers crocob0aMu OKa3aHWsl MEPBOM MOMOIIM TPU
HCTIOABMKHBIX  DJICKTPUYCCKUX  3apsaa0B BHYTpHU 3apsana, QJICKTPHUUCCKOEC moJie, HaHpH)KéHHOCTB TpaBMax, CBA3aHHBIX C DJICKTPUYCCKHUM J'la60paTOpHLIM
ofHOpoAHOro  mmanekrpuka. OueHka mpesena JJNIEKTPUYUECKOrO  MOJS,  JIMHWW  HaNpsDKEHHOCTH | OOOpY/ZOBaHMEM U OBITOBBIMH  DJIEKTPHUYECKUMHU
NpOYHOCTH U MoayJisi FOHra MOHHBIX KpPUCTAILIOB. AJIEKTPUYECKOTO MOJIsl, OIAHOPOIHOE DIIEKTPHUYECKOE | YCTPOWCTBAMHU.
bauskoneiictBie W JEeHCTBME HA  PACCTOSHHUHU. noJie, TOTEHIHMAaN DIEKTPUYECKOro TMojsl, pa3HOCTh | ['eHepupoBarh  uaen  (Hampumep,  NPEUIOKHUTE
DJekTpuyueckoe nose. HanpspkeHHOCTh MOTEHIMAJIOB,  DHEPrus  DJIEKTPUYECKOro Mo, | crmocoO(bl),  Kak  chenaTb  CHIIOBBIE  JIMHHUH
JIeKTpUUeckoro momst. IlpuHnmm cyneprnosunuu 9KBUIIOTEHIIMAJIbHASI TOBEPXHOCTbD, IEKTPOCTATUUECKAS | IEKTPUUECKOTO MO «BUAUMBIMIN).
nonedl. JIMHUM HaANpSHKEHHOCTH  JIEKTPUYECKOIo UHITYKLHS, HOJIsIpU3aLys JMAIIEKTPUKOB, | OOBACHATD CMBICI METOJONOIMYECKHX TEPMUHOB
nonsa.  Teopema Taycca. Ilome  3apsbkeHHOU JUDJIEKTPUYECKast IIPOHULIAEMOCTH BeIIeCTBa, | (HampuMmep, TmoueMy Teopema laycca sBisercs
IUIOCKOCTH, cdepbl ¥ mapa. [IpoBojaHuKH B 3JIEKTPOEMKOCTb, KOHAEHCATOP. TEOpEeMOH, a He (OPMYIIOI WIIK 3aKOHOM).
UIEKTPOCTATUUECKOM  Moje.  JudnekTpuku B PacriozHaBath,  BOCHpOM3BOIUTH M HabmomaTh | IIpoBoxuTH TeopeTHYECKOe HCClIeIOBaHUE (Halpumep,
IEKTPOCTATHUECKOM ToIne. IMonspuzarus pasyuyHble CIOCOOBI dneKTpu3anuu Ted. OOBACHATH | «UTO CBA3BIBACT TEPMHHBI «TEII0» U «TEIECHBIH YTrom»,
JIMJIEKTPUKOB. IoTeHnuanbHOCTh ABJICHUE JIEKTPU3AIMU Ha OCHOBE 3HAHMH O CTPOCHUM | «CTEpaJUaH» U «CTEPEOMETPUSIN?»).
AIEKTPOCTATUIECKOTO OIS [TorenunanpHas BEIIIECTBA. OnwuceiBaTh u BocIipon3BoAuTh | KnaccuduimpoBaTh 00beKkThl (Hampumep, Kakow(ue)
SHEPTHs 3apsiia B OJHOPOAHOM 3IIEKTPUUIECKOM IOJIE. B3aUMOJIHCTBHE 3apsKEHHBIX TEI. NPU3HAK(M) TONOXKEH(BI) B OCHOBY KJIAcCH(pUKAIUH
OHeprust  B3aMMOJIGHCTBUSI ~ TOUEUHBIX  3apPsJIOB. OnuceiBaTh  NPUHLIUI  JEHCTBHA ~ JJIEKTPOMETpa. | AWAICKTPUKOB HAa  MONAPHBIE M HETONAPHBIC,
[loTeHman 3IeKTpPOCTATUYECKOro MOl U Pa3HOCTh @opMynupoBaTh 3aKOH COXPaHEHHSA 3JIEKTPUYECKOrO | CYLIECTBYIOT I JIpyrHe KITaccu(puKanuu
noreHnuanoB. CBA3b MEXKAY HANPSHKEHHOCTBHIO 3apsizia, yCIOBUS €TO IIPUMEHHIMOCTH. JIM3JIEKTPUKOB, TIOCTPOCHHBIE HA MHBIX MPU3HAKAX).
JIEKTPOCTATHIECKOT O TIOJIS u Pa3HOCTBIO @opmymupoBate 3akoH Kymona, ycnmoBusi  ero | BeicTpamBaTh CBOIO 00pa3oBaTENbHYIO TPAEGKTOPUIO
MOTEHIINATIOB. OJKBUIOTEHIMAIBHBIE TTOBEPXHOCTH. npuMeHUMOCTH. COCTaBIISATh ypaBHEHHE, BBIPAXKAIOIIEE | IPU OCBOCHMHU OMNPENENEHHOro OJoKa (H3MIECKOH
W3zmepenne pa3HOCTH MTOTEHIHAJIOB. 3akoH KynoHa, B KOHKPETHBIX CUTyalMsX. Beraucisate, | nHpopmanmu  (Hampumep,  MPOCMOTPEB  (GHIbM
OKCHEPUMEHTAIBHOE OMNPEACICHUE JIEMEHTAPHOTO WCIIONB3Yysl COCTABIEHHOE YpaBHEHHME, HEHM3BECTHbIE | «CerHEeTORIEKTPUKU " MTbE303IEKTPUKI

ANEKTPUYECKOTO 3apsfa. DIEKTPUIecKas eMKOCTb.
Konpnencaropbl. EMKOCTh TUIOCKOrO KOHJEHCATOpA.

Paznuunable  THmBl  KOHAEHcaTopoB. CoexmHeHus
KOHJICHCATOPOB. Oneprust 3apsSKEHHBIX
KOHJICHCATOPOB M NPOBOAHMKOB. IlpumeneHns

BEIMYMHBI. BRIUNCIIATh 3HaUCHNE HAMPSHKEHHOCTH OIS
TOYEYHOTO  3JEKTPUYECKOTO  3apsia,  ONpEensTh
HalpaBJI€HHE BEKTOpa HAIpPSHKEHHOCTH B KOHKPETHOM
curyar. PopMynmHpoBaTh NPHUHIMI CYNEPHO3UIIN
JNeKTpUUecKuX moned. OmnpenensiTe HampaBIeHHE |

(http://tube.sfu-kras. ru/video/232), BeImUIIATE HOBBHIE
(HenM3BeCTHBIC) TIOHATHS, B KAKAX pa3ienax (U3UKU BBI
C HUMH TO3HAaKOMHUTECh, KAKUMH HOBBIMH CHOXKETaMH
ClielyeT JIONOJHUThH JAHHBI (QUIbM, y9WTHIBas JaTy
ero cbeMku — 1985 1.).
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KOHIACHCATOPOB.

Konmponwvnas paboma no meme
«DJEKTpOCTATUKA

3HAUYCHHEC peSyJ'ILTPIpyIOHIefI HaHpH)I(éHHOCTI/I
QJICKTPHUYCCKOI'O MOJId CUCTEMBI TOUCUHBIX 3apsA10B.
Onpez[ens[TL MNOTCHIUAJT JJICKTPOCTATUICCKOIro IIOJid B
I[aHHOﬁ TOYKEC ITOJIsI OAHOI'O M HCCKOJIBKHX TOYCYHBIX
QJICKTPHUUYCCKUX  3apsAd0B, PpPa3HOCTb  IMOTCHIIMAJIOB,
Halps’KEHUE B KOHKPCTHBIX CUTYalUAX.

CocraBIsITh YpaBHCHUs, CBA3bBIBAIOIINC HaHpSI)KéHHOCTL
QJICKTPHUYCCKOIo T1ojid € Pa3sHOCTbIO ITOTCHIIMAJIOB.
BLI‘{I/ICJ'IHTL, HCIIOJIb3YyA  COCTAaBJICHHOC  YpPaBHCHUC,
HCU3BCCTHBLIC BCIIMYUHEI.

Jloka3bpiBaTh (haKThI/yTBEPIKIACHUS B MEXIIPEIMETHOM
KOHTEKCTe (HAmpHMep, MpPUBEIUTE J0Ka3aTeIbCTBA
«OOBSICHUTEILHON ~ CHJIBY  (DU3UYECKMX  METOJ0B
UCCIICMIOBaHKUs B psge oOmactel OWONOTMM B
XPOHOJIOTHYECKOM aCIEKTe).

[TpoBomuTE  CHCTEMHO-MH(OPMAIMOHHBIN  aHaJIH3
(Hampumep,  TOATOTOBBTE  HCTOPUKO-TEXHUYECKHUH
0030p  «OBoIIOLMA  TEXHOJIOTMM  IIPOU3BOJCTBA

JIMDJIEKTPUYECKUX MaTEPHaoB Uil KOHJIEHCATOPOBY,
JAHHBIA 0030p JOMKEH COoJepkKaTh HHPOPMAIHUIO O

TOM, KakK pa3BUTHE TEXHOJIOTHMU TPOU3BOJCTBA
JTUDJIEKTPUUECKUX ~ MaTepHaloB  MOBIMSIIO  Ha
N3MEHEeHne TEXHUYECKHUX XapaKTEePUCTUK
KOHJIEHCATOPOB).

OpraHu30BbIBaTh CBOIO JESITENBHOCTD (HAIpUMep, MpH
BBIMOJTHCHUH MPOEKTa «DJIEKTPOEMKOCTD YEJIOBEKA» ).
[IpuMeHsITh 3HAHMS K pElICHUI0 (U3UUECKHX 3a/1ad
(BBIYMCITUTENILHBIX, KaYECTBEHHBIX, Ipa)Uueckux) Ha
ypOBHe OHepI/IpOBaHI/Iﬂ CHC}IleLHI/IMPI
MHTEIUICKTYaJIbHBIMH ~ OIEpPaIHsMU: MMOHMMaHHE,
MpUMEHEHNE, aHajh3, CHHTE3, OICHKa, 0000IIeHue,
CHUCTEMAaTH3aIHs.

§2.1-2.18

IlocTOSIHHBIN 3JIEKTPUYECKUIT TOK
Onextpuueckuii Tok. IImotHocTs TOoka. Cuia TOKa.
DNeKTpUUecKoe TOoJie MPOBOAHMUKA C TOKOM. 3aKOH

Oma gma  yuactka 1iend.  CompoTHBIICHHE
MIPOBO/IHUKA. 3aBHUCHMOCTD JNEKTPUIECKOTO
CONPOTHBIICHUS oT TeMIIEPaTYPHI.

CaepxnpoBoauMocTb. Pabora W MOLIHOCTH TOKA.
3akon J[Dxoyms—IJleHma. OnekTpuyeckue —IIenu.
IlocnenoBarensHOE W TApauIeNbHOE COEAMHEHUS
MIPOBOIHUKOB. VI3MepeHne CUibl TOKa, HANPsDKEHUS
U CONpPOTHBJICHWA.  DJIEKTPOABIKYIIAS  CHIIA.
lasibBaHMUECKUE 371EMEHTBI. AKKYM YIS TOPBI.

Bakon Oma g momHOM memu. 3akoH Oma uia
ygactka 1enn, comepxamero JOJC. Pabora wu
MOIIIHOCTh TOKAa HA Y4YacTKE IENH, COJCepIKaIleM
O/1C. PacdeT CIOXKHBIX AIIEKTPUICCKUX IICTICH.

Konmponwvnasa paboma no meme
«IToCTOSIHHBIN 2JIEKTPUYECKUN TOK»
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JlaBaTb onpeneseHUE NOHATUH: DJJIEKTPUYECKUH TOK,
CHJIa TOKa, 3JIEKTPUYECKOE COMPOTHBIICHHE, CTOPOHHUE
CHJIBL, DJICKTPOABIDKYIIAs cuna. IlepeuucnsaTs ycaoBHA
CYIIIECTBOBAHUS DIIEKTPUYECKOTO TOKa. Pacrmo3HaBaTh
SIBJICHHE 3JIEKTPUUECKOTO TOKa, JIeUCTBUS
JJNIEKTPUYECKOr0 TOKa B INpoBoAHUKE. OOBICHATH
MEXaHHU3M SIBJICHUII HA OCHOBAaHUM 3HAHUU O CTPOEHUU

BEILlECTBA.
[Tonb30Batbcst aMIIEpMETPOM, BOJIBTMETPOM:
YUUTBIBaTh OCOOCHHOCTH HM3MEPEHHS KOHKPETHBIM

prOOpOM U TIpaBHiIa MOJKIIOYEHUS B 3JIEKTPHIECCKYIO
LIeTIb.

HccnenoBaTh 3KCHEPHUMEHTATIBHO 3aBHCHMOCTH CHJIBI
TOKa B TPOBOJHMKE OT HANPSHKECHUSI M OT
COIIPOTHBIICHHU TPOBOAHUKA. CTPOHUTH TpadUK BOIBT-
aMIIEPHOM XapaKTEPUCTUKH.

@opmymupoBate 3akoH Oma A ydJacTKa LeMH,
YCIOBHSL €r0 TPHMEHMMOCTH. PaccumThiBaTh obmiee
CONPOTHBIICHNE yJacTKa LEMH MPH TOCIE0BATETHHOM

Bectu gwmanor, BbICHyIIMBaTh MHEHHE OIIOHEHTA,
y4acTBOBaTb B JAUCKYCCHM, OTKPBITO BBbIPAXaThb U
OTCTauBaThb CBOIO TOUKY 3pEHUs (HampuMep, IpH
MOATOTOBKE u MPOBEICHUN JMCKYCCUH
«IlonoxxuTenbHple W OTPULATENBHBIE  CTOPOHBI
JIEUCTBUH 3JEKTPHUECKOT0 TOKAY).

[TpoBoauTh Qu3nMUeckoe uccienoBaHue (HAIpUMep,
JIOKQ)KUTE O3KCIEPHUMEHTaJIbHO, 4YTO CHJIa TOKa B
MIPOBOTHHUKE HE 3aBUCHT OT €r0 (hOPMBI).

BBIABIATE  CMBICK  TEPMHHOB B TIPEIMETHOM,
MEXKIPEIMETHOM M METAlpPEeIMETHOM KOHTEKCTax
(HampuMep, «IUIOTHOCTh TENa», «IUIOTHOCTh TOKay,
«IUIOTHOCTD HACENICHUSI/3aCTPOMKI»; «QJICKTPUUECKOE

COTIPOTHBIICHUE» u «TICHXOJIOTUYECKOe
COTIPOTHBIICHHEY ).

BeictpanBaTte cBOrO  Oymymryro  00pa3oBaTENbHYIO
TPAaeKTOPUIO B acleKkTe  NpodecCHOHAIBHOrO
camoorpeneneHust  (HampuMmep, Kakme Tpodeccun

CYHIECTBYIOT W TIOABATCA B CBA3M C Pa3BUTUEM
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W TapajuleIbHOM  COEAMHEHUSX  IPOBOJHHKOB.
BEIONHATE pacyeTsl CHJI TOKOB U HAIPSHKEHUH B
INEKTPUUECKUX LETISIX.

@®opmynupoBaTh W HCHONB30BaTh 3aKkoH JKoysis-
Jlenma. Onpenensarb paboty u MOIIIHOCTh
JJIEKTPUUECKOTO  TOKa, KOJIMYECTBO  TEIUIOTHI,
BBIJICIISIFOLICHCS] B TIPOBOJJHUKE C TOKOM, IIPU 3aJlaHHBIX
napameTpax.

®opmynupoBatk 3akoH OMa /115t TOIHOM LIEIH, YCIIOBHS
ero  NPHUMEHHMOCTH. CocraBisiTh ~ ypaBHEHHE,
BeIpakaromiee 3akoH Owma anus TMOMHOM [enu, B
KOHKPETHBIX CHUTyalusiX. PaccunThIBaTh, HUCHONB3Ys
COCTaBJICHHOE ypaBHEHHE, HEM3BECTHBIC BEJTMYMHEL.
W3mepsTh  3HaueHHWE  OJIEKTPOJBIDKYIIEH  CHIIBL,
HaIpsDKeHUE W CHITY TOKa Ha Y4acTKe LENu ¢ MOMOIIBI0
BOJBTMETPA, aMIepMeTpa M HUPPOBHIX JaTUUKOB
HampsbkeHust W cwibl Toka. CoOnmofate mpaBuia
TEXHUKH O€30MacHOCTH Mpu padoTe ¢ HCTOYHUKAMU
TOKA.

CBEPXIPOBOIHUKOBBIX TEXHOJIOTHUIT; YTO JOJKEH 3HATH
AJIEKTPHK [IPU MPOSKTUPOBAHUU CXEMBI JICKTPUIECKOM
MPOBOJIKH JKUIIOTO JIOMa/KBAPTHPHI).

[TpuMeHsATh 3HAHHWS K PEIICHUI0 (U3UUECKHUX 3a/1au
(BBIYMCITUTENILHBIX, KAYECTBEHHBIX, IPa()UUecKHuX) Ha
YpOBHE OIEPUPOBAHHUS CIIETYIOIITIMU
HHTEIUIEKTYyaIbHBIMM ~ OMEPAllsIMU:  TTOHUMAaHHUe,
NMPUMCHCHUE, aHaju3, CHHTE3, OICHKa, 0000IIeHUE,
CUCTEMATH3aIH.

JlaGopaTopHbIii IPAKTHKYM

1. Hsmepenue €MKOCTH KOHJIEHCcaTopa
0aJUTUCTHYECKUM METOJIOM.

2. W3mepenue YAEIBHOIO COIPOTHUBJICHUS
IIPOBO/IHUKA.

3. Usmepenue D/]C u BHYTpEHHETO CONPOTUBIICHUS
HCTOYHHKA TOKA.

4. H3ydeHue 1enu NOCTOSIHHOIO TOKA, COEpKallel
SC.

5. Coopxka u rpaIyHpoBKa OMMETpA.

6. Pacmmpenue mnpeziena U3MepeHUs] BOJIbTMETpa/
amIiepMerTpa.

N3mepsaTh eMKOCTh KOHJIEHCATOpa.

N3mepsTh yAenbHOE CONPOTUBICHUE MPOBOIHHUKA.
Wamepsate BJIC wu  BHyTpEHHEE CONPOTHUBICHHE
HCTOYHUKA TOKA.

HccenenoBate Lielb IOCTOSHHOTO TOKA, COAEPIKAILYIO
ncrounuk DJIC.

I'pamynpoBatb ommeTp.

Konctpynposats BOJIBTMETP/aMIepMeTp c
WU3MEHEHHBIMU TIPEIEeaMu U3MEPEHUH.

[pencraBisite pe3ynbTaThl PU3MYECKUX W3MEPEHUH B
pa3nuyHbIX (opmax (TaOmuibl, rpaduKy, AUarpaMmbl
u zp.).

O1eHNBaTh JOCTOBEPHOCTh IAHHBIX, IOJYYEHHBIX B
(PU3UUECKOM IKCIIEPUMEHTE.

PaGoratp B mape, TIpymme Ipd  BEIIOJTHEHUH
MIPaKTUYECKUX 3a1aHUM.

Hrorosoe nosropenue (5 4)

[ToBTOpenue Tem 3a kypc 10 xmacca
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TemaTn4veckoe IJIAaHUPOBAHUE

11 kaacc
§ mom Ne Ha3Banmue Tembl (cofep:kanne MaTepuasia) Koanyu Ilnanupyembie BUABI YUeOHOMH NeATEIbHOCTH I[lnanupyembie BUABI Y4eOHOM
MMYHKTA €CTBO JUISl JOCTHKEHM S MIPeIMETHBIX Pe3yJbTaToB AeATeJILHOCTH YYAIUXCH A JOCTHKEHU
y4yeOHuKA 4acoB JUYHOCTHBIX, MeTaNPeaAMEeTHbIX
pe3yabTaTOB 00y4YeHHs
OCHOBBI YJIEKTPOAUHAMUKH (NpoaoJKeHne) (36 1)
§3.1-3.21 | DyieKTpUYECKHii TOK B Pa3INIHBIX CpeIax 10 JlaBatb OlIpesieIICHUE TTOHATHUI: Hocurenn | KnaccudunmpoBare  uHpopmanumio  (Hampumep,
Onexrpuueckas HPOBOJAUMOCTh Pa3IHYHBIX UIEKTPUIECKOr0 3apsja, HPOBOAUMOCTb, | cobepute u npoxiaccuduupyite
BELIECTB. JIEKTPOHHAs IPOBOJUMOCTH METaJLIOB. CBEPXIPOBOIMMOCTb,  COOCTBEHHass  MPOBOJMMOCTb, | BUJICOKOJUIEKIMIO  MATEpPHAJIOB,  IIOCBSIIEHHBIX
CnpaBenuBocTh 3aKoHa OMa. DIEKTPUYECKHU TOK B npUMecHas HPOBOANMOCTb, NIEKTPOHHAS | JIEKTPOIIH3Y).
pacTBopax M pacIuiaBaX DJIEKTPOIUTOB. 3aKoH MPOBOJIUMOCTb, JIBIPOYHAsI TPOBOAUMOCTb, p-N-niepexon, | OnepupoBaTh  MOHSATHSAMH B IIPEIMETHOM,
JNIEKTPOJIH3A. TexHnueckoe IpPUMEHEHUE BaKyyM, TEpPMOJIEKTPOHHAS OMHCCHS, OJIEKTPOJIU3, | MEKIPEAMETHOM M METAIPEIMETHOM KOHTEKCTax
9MEKTpoNn3a.  ODJEeKTpUYeckuid TOK B rasax. ra3oBbli paspsn, pexoMOuHaIws, HOHU3AIW, | (HampuMep, HANUIINUTE 3cce «DOMUCCHUS DIIEKTPOHOB

HecamMocTosTeNnbHbIN U CaMOCTOSITENIBHBIN pa3psibl.
PaznuyHble THIIBI CaMOCTOSATEIBHOIO paspsaia U UX
TeXHUUecKoe mpuMeHeHue. [1nazma. DnexTpudeckuii
TOK B BakyyMme. JIBYXdJIEKTPOAHAsl 3JIEKTPOHHAs
jJamna — JUol. TpexaneKTpoiHas 3IIeKTPOHHAs
JlaMIa — TPUOJ. DIIEKTPOHHBIE IyYKH. DICKTPOHHO-
nydeBas — TpyOka. ONeKkTpu4ecKkuii TOK B
nonynpoBogHukax. CoOCTBEHHass ¥ IpHMeEcHas
JIEKTPOIIPOBOAUMOCTh MIOJTYIPOBOTHUKOB.
DNEeKTPOHHO-ABIPOYHBIN TIepex o (P—N-TIepexon).

Konmponwvnasa paboma no meme
«DNEKTPUIECKUH TOK B PA3IMIHBIX CPEAax»

CaMOCTOSITENIbHBIN pa3psil, HECAMOCTOSTENbHbIN pa3psl,
iasma.

Pacnio3HaBaTh M ONMUCHIBATH SABJCHHUS IPOXOXKICHUS
3JIEKTPUUECKOT O TOKa yepes MIPOBOJIHHUKH,
MOJIYTIPOBOJAHUKH, BAKYYM, DJICKTPOJIUTHI, Ta3bl.
KadecTBeHHO XapaKTepu30BaTh 3JIEKTPUUECKUM TOK B
cpere: Has3blBaTh HOCUTEIM 3apsfoB, MEXAaHU3M HX
o0pa3oBaHMsA, XapakTep JBI)KEHHS  3apsioB B
3JIEKTPUUECKOM T10JI€ U B €I0 OTCYTCTBHE, 3aBUCUMOCTh
CHJIBI TOKA OT HAIpSHKEHHS, 3aBUCUMOCTb CHJIBI TOKA OT
BHEIIHUX YCJIOBHI.

[lepeuncnsts OCHOBHBIE TIOTOXKEHHSA Teopun
3JIEKTPOHHOW NPOBOAMMOCTH METAJUIOB. BpuncisaTh
3HAYEHUA  CpeIHEH  CKOPOCTH  YIIOPSIOYEHHOTO
JBIDKCHUSI DJIEKTPOHOB B METalUle II0J JEHCTBHEM
JJIEKTPUUYECKOTO TMOoNg B KOHKPETHOM  CHTyaIlWH.
Omnpenensits COIPOTHUBIICHHE METaJITHYECKOTO
MIPOBO/IHHKA MPH TAHHOW TeMIepaType.
IIpuBonuTh TIPUMEPBI
TIOTYTIPOBOJHUKOBBIX TIPHOOPOB.
[lepeuncnsTe ycioBHs CYIIECTBOBAHUS IEKTPUIECKOTO
TOKa B BakyyMme. I[IpUMeHATh 3HAaHHA O CTPOCHHH

HCIIOJIB30BaHUA

U JICHET»).

CpaBHUBATbH nHpopmanuo (mampumep,
HOJATrOTOBBTE CPAaBHUTENbHYIO Tadiuny «Tumsl
CaMOCTOATEIIBHOTO Pa3psiay, BBLICIUTE KPUTEPHH,
10 KOTOPBIM BBI CTPYKTYpHpYyeTe OJIOKH TaOIHUIIBI).
Wcnone3oBaTh LU(POBYIO TEXHUKY (HAmpHMep,
moArotoBeTe (hoToanmsboM «CaMOCTOATENbHBIA U
HECAMOCTOSITETIBHBIN Pa3psIIb»).

O0o06math  uHpOpMaIMO/3HaHus  (Hampumep,
NPE/ICTABbTE B BUJE TaOJMIbI/CXEMbI/PUCYHKA
undopmanmio 1Mo TeMe «BuIbl 3IEKTPOHHOM

IMUCCHI ).
OpraHm3oBEIBaTh CBOIO ACATENHFHOCTH (HAIpUMep,

npumuTe  ydactue B mpoekre  «Cos3maHue
BUPTYaJIbHOTO My3est pudopoB,
CKOHCTPYHPOBAaHHBIX HA OCHOBE 3JEKTPOHHO-

Jy4eBOH TPYOKH, MONYNPOBOIHUKOBBIX JHOJIOB,
TPaH3UCTOPOB, TEPMHUCTOPOB U (POTOPEIUCTOPOB) ).
Bectu nuanor, BBICITYIIMBATh MHEHHE ONIMOHEHTA,
y4acTBOBaTh B JIMCKYCCHH, OTKPBHITO BBIPQXaTh U
OTCTaMBaTh CBOIO TOYKY 3pCHUs (HAIpuMep, NpH
MOJIrOTOBKE M TPOBEACHHH JHcKyccnn «Or
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BEIIECTBA ISl ONHMCAHMS SIBICHUS TEPMOIEKTPOHHOMH
smuccnd. ONUCHIBaTh MPUHIOWN JEHCTBUS BaKyyMHOT'O
JIF0/1a, SIEKTPOHHO-TTy4eBOH TPYOKH.

[IpuBoaMTH TPUMEPHI HCIOIB30BAHHUS  BaKyyMHBIX
npuOOpOB.

OOBSICHATH MeXaHU3M 00pa30BaHUsI CBOOOIHBIX 3apsiI0B
B pacTBOpax U pacIulaBax 3JIEKTPOJIUTOB.

MOTYTPOBOJTHUKOBBIX TEXHOJIOT Ui K
HAHOTEXHOJIOTHSIM: OJIMH LIAT WU MPOIACTb).
BricTpanBaTh CBOKW Oyayliyro 00pa3oBaTeNbHYO
TPAaeKTOPUIO B  aclekTe MNpoeCcCHOHATBLHOrO
caMoonpeneneHus (HampuMep, OpH  MOArOTOBKE
nokmama «KpemuueBass monmmHa u  CKOJKOBO:
reorpadus, MHTEIICKTYyallbHbIHA MOTEHIIHAT
(mromm), TEXHOJIOTHNY; cobepure
(horo/Bueokomtekuio «KommbploTepHast UCTOpHUs
B Poccun»).

[IpuMeHATh 3HAHUSI K PEIICHHIO HH3MUECKHX 3a1a4
(BBIUMCITUTENBHBIX, KAUYCCTBCHHBIX, I'Pa(UUCCKUX)
Ha  ypOBHE  OMEPHPOBAHHUS  CICAYOUMMH
MHTEJICKTYalbHBIMH  OTIEPAIMAMH:  [TOHUMAaHHE,
NPUMEHEHHUE, aHaJIN3, CUHTE3, OI[CHKa, 0000IICHNUE,
CHUCTEMaTu3anus.

§4.1-4.11

MarsurtHoe 1oJjie TOKa

MaruutHele B3aUMOIEHCTBUS. MarHutHoe 105€e
TOKOB. Bexktop MarmutHOi uHAykuuu. Ilorok
MAarHUTHOR MHIYKLWH. Jlunuu MAarHuTHOU
nHaykipn. 3akoH buno—Casapa—IJlamaca. 3axoH
Awmnepa. CucteMbl eOWHHUI] JUII  MarHUTHBIX
B3amMmopelicTBuil. IlpumeneHust 3akoHa Awmrepa.
DNeKTpOu3MEpUTEIEHBIC PUOOPBHI. elictBue
MarHuTHOrO IMONs Ha JBWKyLuics 3apsin. Cuia
Jlopenua. Ilpumenenue cunsl JIopeHna.

Konmponwvnaa paboma no meme
«MarsuTHoe 1oie ToKa»

10

ZIaBaTI) OnpeaACICHUC TTOHSTHUI: MAarduTHOC I10JIC,
MHOYKOUS MarHUTHOIO IIOJsA, BHUXPEBOE IMOJIE, CHIIA
Awmmnepa, cuna JlopeHua, QeppomarHeTHk, MarHUTHas
MPOHUIIAEMOCTh BEIECTBA.

JlaBaTh onpejeieHHe €AMHHLBI WHIYKIUH MarHUTHOTO
THOJIS.

IlepeuncnsaT OCHOBHBIE CBOMCTBA MArHUTHOI'O TIOJISL.
N300paxaTh MarHUTHbIE JMHUM TOCTOSHHOTO MAarHMTa,
HPSIMOT0 MPOBOJIHUKA C TOKOM, KaTYILIKH C TOKOM.
Habmromate B3amMoneiicTBHE KaTyIIKH C TOKOM U
MarHuTa, MarHUTHOM CTPEJKH U IIPOBOJHUKA C TOKOM,
JEUCTBME  MAarHUTHOTO IOl HAa  JABWXKYIILYIOCS
3apsDKEHHYIO YacTHILY.

DopmynupoBaTh 3aKOH AMIIEpa, Ha3bIBaTh IPAHUILIBI €T0
MIPUMEHUMOCTH.

OmnpenensiTs HaIpaBJICHHE JTUHAN WHAYKIAN
MarHUTHOTO TIOJS C TOMOLIBIO IpaBWia OypaBumKa,
HaIpaBJICHUE BEKTOPOB CHIBI AMIiepa u cuibl JlopeHia
C TIOMOILBIO TIpaBUJIa JIEBOM PYKH.

[IprmensaTs 3akoH AMriepa u GOpMyITy TSl BEIYHCICHUS
cuibl JIopeHna npy penieHny 3aaad.

[lepeuncnsITh THITBI BEIIECTB MO MAarHUTHBIM CBOWCTBAM,
Ha3bIBaTh CBOICTBA JIMa-, Mapa- U (eppoMarHeTHKOB.
M3MmepsTh cuily B3aUMOJEHCTBUSI KATYIIKM C TOKOM H
MarHuTa.

CpaBHuBaTh OOBEKTHI (HampuMmep, MO KaKuM
KPUTEPHSIM MOXHO COIOCTaBUTh Teopemy [aycca
JUISL QJIEKTPUYECKOro oM U 3akoH buo—CaBapa—
Jlanmaca mst marautHOTO TOMIsT). KOHCTpympoBaTh

OOBEKTBI (Hanpumep, CKOHCTpYHUpYHTE
JICHCTBYIONIUI MaKeT YCKOPUTEIIS).
OnepupoBatb nHpopmanuen/3HaHuIMH B

IPEeMETHOM M MEXKIIPEAMETHOM  KOHTEKCTax
(HampumMep, KakuM 00pa3oM HCHONB3YIOTCS Macc-
criektporpadsl B MOJIEKYJISIpHOM Ouonoruu (OTBeT
MIPEACTAaBbTE B BUJIC MPE3CHTAIINH)).

Bectu nuanor, BeICIYIIMBATH MHEHHE OIIOHEHTA,
y4acTBOBaTh B JHUCKYCCHH, OTKPBHITO BBIpPAXaTb U
OTCTauBaTh CBOIO TOUKY 3pEHHs (HampuMep, Mpu
MOJIFOTOBKE U IMPOBEJIEHUM AUCKyccuu «bombiioi
anpounsit  kommaigep (BAK): sxoHOMMYeckwmii
[IPOEKT, TEXHOJOIMUECKUA MPOEKT, HaydHbIH

TIPOCKT»).
[TpoBomuTh CcHCTEMHO-MH(OPMALMOHHBIA aHAJH3
(mampumep, pu MOATOTOBKE JIOKJIaia

«PajmanvioHHbIe Tosica IIIaHET»).

[TpyMeHATh 3HAHUS K peIeHHI0 GU3HIECKHX 3a1ad
(BBIYMCTUTENBHBIX, KaYECTBEHHBIX, T'pa(UIecKuX)
Ha  ypPOBHE  ONCPHPOBAHUS  CIEIYIOIIHMMH
MHTEIUICKTYaJIbHBIMH  OTIEpaIMsIMU:  [TOHUMAaHHUe,
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MIPUMEHCHUE, aHaIN3, CHHTE3, OllCHKA, 0000IIeHIe,
CHUCTEMAaTH3aIH.

§5.1-5.9

DJIeKTPOMATHUTHAS WHIYKIIUS

OTKpBITHE DJIEKTpPOMArHuTHOW MHAYKIUHU. [IpaBuio
Jlenna. 3akOH  DJIEKTPOMATHUTHOM  MHIYKIIMU.
BuxpeBoe snekrpuueckoe mnone. DJC HHAYKIMU B
JBIDKYITUXCS TIPOBOJHUKAX. MHIYKIIMOHHBIC TOKH B
MaCCHBHBIX MIPOBOHUKAX. CaMouHayKIHSI.
WNHAYKTUBHOCTD. DHEPTHsl MATHUTHOTO IMOJIS TOKA.

Konmponwvnas paboma no meme
«DJIEKTPOMATrHUTHAS MHYKIIUS

JaBatb oTpenereHre TIOHSATHIA: SIBJIEHUE
3JIEKTPOMArHUTHOW WHAYKIIMM, MAarHUTHBINA TO0TOK, DJC
WHAYKIWHU, WHIYKTUBHOCTh, caMouHaykuus, 2J1C
CaMOMHJTYKITUH.

Pacno3HaBaTh, BOCIPOW3BOAWUTH, HAOJIONATH SIBICHHUE
SJIEKTPOMArHUTHOM HWHIYKIUH, MOKa3bIBaTh MPUYMHHO-
CIICZICTBEHHBIC CBS3M TMpPU HAONIONECHUM  SIBJICHUS.
Habmronats u aHAIU3UPOBATH JKCIIEPUMEHTHI,
JIEMOHCTpHpYIolIue npasuio JleHna.

DopmMynupoBaTh MPaBUJIO Jlenna, 3aKOH
SJIEKTPOMArHUTHOM WHAYKIIMW, Ha3biBaTh TPAHUIIBI €ro
MPUMEHUMOCTH.

HccnenoBath sBJI€HUE 3JEKTPOMArHUTHON MHIYKINH.
[lepeuucnsaTe HOpUMEpPHl  HCIONB30BAHUS  SIBJICHUS
3JEKTPOMArHUTHON HHIYKIIUH.

Pacrnio3HaBaTh, BOCHPOHM3BOJWTH, HAOIIOIATH SIBICHUE
CaMOMHJIIYKIIMH, IOKa3bIBaTh NPUYHUHHO-CIIEICTBEHHBIE
CBSI3U IIpY HAOJIOIEHHUH SIBJICHUSI.

DopMynmupoBaTh 3aKOH CaMOMHIYKIINM, Ha3bIBaTh
TPaHUIIBI €r0 TPUMEHUMOCTH.

IIpoBOAUTE aHAJNOTMIO MEXAY CaMOMHIYKLUMEN U
HWHEPTHOCTBIO.

OnpenensiTh 3aBUCUMOCTh MHAYKTUBHOCTH KAaTYIIKU OT
e€ NITMHBI ¥ TUTOIIAN BUTKOB.

OOBSICHATD METO/I0JIOTNIECKHUE KaTeropuu
(HampumMep, comoctaBbTe mpaBwio JleHma u
npuniun  Jle Ilarense—bpayna; Ha  kakux
OCHOBAaHUSAX B  (U3UKE, XUMUH, OHOJOTHUU
YTBEPIKICHHUSAM TIPUCBAMBACTCS «TUTYJI» IPaBUIIA,
NpUHIMIA  (apTYMEHTHPYHTE Ha  KOHKPETHBIX
MIpUMEpPaXx)).

dopMynupoBaTh JIMYHOCTHO-3HAUYUMBIE €M TIPH
n3yueHur (us3uku (Hampumep, TPU HANKUCAHUU
acce

«Kax pgemaror OTKphITHS JoAM  (Ha TpUMeEpe
OTKPBITHUS 3aKOHa 9JIEKTPOMArHUTHOM
UHTYKIAN)?»).

CucreMatu3upoBaTh ¥ 0000maTh HH(POPMALNIO/
3HaHWs (HampuMep, TMpH [OJrOTOBKE JIOKJIazia
((SHGKTpOMaFHI/ITHaH HUHAYKIUA: OT 3aKoHa J0
IPOMBIIIIEHHOT'O IPUMEHEHUS ).

[TpumeHsITh 3HaHUS K pelleHHI0 (U3NUECKHX 3a/1a4
(BBIYMCIUTENIBHBIX, KAYECTBEHHBIX, Ipa(UuecKHX)
HA  YpOBHE OTIepPUPOBAHUS CIIEYIOIIMHU
MHTEJUICKTYaIbHBIMA ~ OTIEPALMSIMU:  [TOHHMAaHHE,
MIpUMEHEHNE, aHaJN3, CHHTE3, OlleHKa, 0000IIeHHe,
CHCTEMaTH3aIHs.

§ 6.1-6.6

MarnuTHbIe CBOIiCTBA BellleCTBA

MaruuTHass TPOHUIIAEMOCTh — XapaKTepPHCTHKA
MAarHUTHBIX ~ CBOWCTB  BEIIECTB. Tpu  Kiacca
MarHuTHbeIX  BemlectB. OObsCHEHWE mapa- U
IaMarHeTu3Ma. OCHOBHBIE CBOMCTBa
¢deppomarnernkoB. O mnpupojne (eppomMarHeTH3Ma.
[Ipumenenne GpeppoMarHETHKOB.

Temwt npoekmos

1. CkoHCTpyupyiTe KOHOCHCATOP B JOMAIIHUX
YCIIOBUSIX M OLIEHUTE €r0 EMKOCTb.

2. CrpoexTHpyiTe YCTaHOBKY, MO3BOJIIONIYIO
00HAPYKUTH IIEKTPOCTATHIECKOE ITOJIE.

3. CkoHCTpyHpyHTe B  IOMAIIHUX  YCIOBHSX
Oarapeiiky.

OOBSACHATh MAarHUTHBIC CBOKMCTBA BEIICCTB.

Haxoauth BelectBa ¢ ONpPEIEICHHBIMH MarHUTHBIMU
cBOiicTBaMU (Hanpumep, coOepUTe KOJJIEKINIO BEIIEeCTB
C pa3HbIMHM MarHUTHBIMHU CBOMCTBaMH (IlapaMarHETHKH,
JMMaMarHeTHKH, (eppOMarHETHKN)).

OnepupoBathb nHpopmanmen/3HaHuIMH B
NPEeIMETHOM, MEKIPEIMETHOM M METalpeAMETHOM
KOHTEKCTaxX (HampuMep, MpU MOArOTOBKE TOKIIAAa
«['ncrepesuc B ¢usuke, OMOIOIHH, COLUOIOTHA U
HKOHOMHKE: CYIIHOCTb U MPOSIBIICHUEY).
CucremMatu3upoBath u 0000maTh WHPOPMALINIO/
3HAHUS (mamprmep, n3zobpasure
HNIEKTPOAMHAMHUYECKYIO KapTHHY MHpa (BO3MOXKHO
UCIIONB30BAaHNE KAaK KOMITBIOTEPHBIX IIPOTPaMM,
TaK W TPAJULUOHHBIX CPEACTB PUCOBAHHI —
Kpacok, IoMacTepoB, KapaHIAIIeH 1 T. II.)).
OLeHMBATh BKJIQJ OTCYECTBEHHBIX YUYCHBIX B
pa3BuTHE (PU3UYECKON HAYKH (HATIpUMeEp, OTMETHTE
Ha reorpa)Myeckoil KapTe CTpaHbl HIMEHa Y4YCHBIX,
JOCTIDKCHUS. KOTOPBIX BHECIH  ONpeJeIeHHBINH
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4. TlomroroBere (oToanpboM «CaMOCTOSTETHHBIN
U HECAMOCTOSITENIbHBIN pa3psaby.

5. Crenaiite npezeHTanuo no teMe «OTKPBITUS B
(u3MKe — OCHOBA HOBBIX TEXHOJIOTHH (Ha mpumepe
MOSABJICHUS HOBBIX MOJIENICHl MOHUTOPOB).

6. CoOepuTe KONJIGKIWIO BEHIECTB C pPa3HBIMHU

BKJIaJl B CTAHOBJICHUE, PA3BUTHUC IJICKTPOJANHAMUKHU
B pa3JIMYHbIC UCTOPHUYICCKUEC IICPUO/Ibl; KAKOB BKJIA[1

COBETCKHX, POCCHUHCKHMX YYEHBIX B JaHHOU
obnactm).
Bnagers nmpuemMamMu  yCTHOM M NUCHMEHHOM

KOMMYHHUKAIIMU (HalpuMep, MpoBeIuTe ornpoc (Ha

MarHUTHBIMH CBOMCTBaMH (mapamarHeTHKH, YPOBHE KJIacca, KO, POACTBEHHUKOB U JIpy3ei),

JIMaMarHeTUKH, ()eppOMarHeTHKH). BBISIBIISTFOIIIAN MH()OPMHUPOBAaHHOCTH/3HAHUE
pa3nuYHbBIX  (DU3UUECKUX  TOHSTHH, 3aKOHOB,
SIBJICHUH M3 pa3/iesioB GU3UKH «DIEKTPUIECTBO» U
«Marunerusmy; obpaboraiite pe3ynbTaThl onpoca ¢
MOMOII[BIO0 CTATUCTUYECKUX METOJI0B M ciefaiire
BBIBOJIBI  COBMECTHO C  yuHuTeneM  (DU3HUKH,
pOAMTENSIMA W BCEMH  3aUHTEPECOBAHHBIMH
JIIOJTbMU).

JlaGopaTopHBIii IPaKTUKYM 4 Hccnenosats TEeMIIEepPaTypHYIO 3aBucuMocTh | IlpencraBnare Pe3yJIbTaThI (uznueckux

1. WMsyuenue TEMIIEPaTYPHOU 3aBHCHMOCTH COIIPOTHUBIIEHHUST METAJIOB U ITOIYIIPOBOAHUKOB. U3MEpPEeHU B pa3iM4HbIX Qopmax (TaOIHIIbI,

COIIPOTHBIICHNS METAJUIOB U MOTYIPOBOJHHUKOB. HcenenoBate mpoliecc TMPOXOKACHHS AJIEKTPUUECKOro | rpadUKH, AUarpaMMbl U JIp.).

2. Uzyuenwue nporecca MPOXOXKICHHUS TOKa B pacTBOpax 3JIEKTPOIUTOB. OrneHnBaTh AOCTOBEPHOCTh JIAHHBIX, MOJYYEHHBIX

IEKTPUUECKOr0 TOKA B PACTBOPAX IEKTPOJIUTOB. WccnenoBate NpOLECCHl  BBINPAMIICHUS IEPEMEHHOTO | B (PM3MYECKOM SKCIICPHMEHTE.

3. H3yueHue nonynpoBOJHUKOBOIO JUOJA. TOKa. PaGoraTe B mape W rpymme npu pelieHud 3aiad u
BBINOJTHEHUN MPaKTUIECKUX 3a/laHui,
UCCIIE[IOBaHUH, INIAHUPOBATh AKCIICPHUMEHT.

Kosaeoanus u BoJHbI (46 1)

§ 1.1-1.13 | Mexanuueckue KoJae0aHuUsI 10 JaBatb ompeseneHne TIOHATHH: konebanwusi, | OnepupoBaTh uHpopmanuen/3HaHusIMH B
Krnaccudukanus xoneGaHuid. YpaBHEHHE IBIKCHHS KoneOaTenbHas CHCTeMa, MEXaHHMYecKHe KoJeOaHHs, | MeTalpeAMETHOM KOHTeKcTe (Hampumep, IpH
Ipy3a, IOJBEIICHHOIO Ha IMpYyXKHHE. YpaBHEHHE rapMOHMYEcKHe KoneOaHus, CcBOOOAHBIE KojeOaHus, | orBere Ha Bompoc: «Kakue Buapl KoneOaHHI
JIBYKECHUSI MaTeMaTHIECKOTO MasITHUKA. 3aTyxamomuye KojeOaHHs, BBIHY)KACHHBIE KOJNEOAHHs, | MOXHO BBIJICITUTh pu UCCIIEIOBaHUU
lapmonnueckne konebanus. Ilepmox m wacrora pE30HAHC, CMEIIEHHe, AaMIUIUTYAa, IEpHOJ, YacToTa, | (YHKLMOHUPOBAHUS YEIOBEYECKOTO OpraHu3Ma?y).
TapMOHMYECKUX  KoneOaHmid. Dasza  KoJeOaHWHIA. coOCTBEeHHasI 4acToTa, (asa. UccnenoBath 3aBUCMMOCTH MEXIY BEIMYMHAMHU B

OrmpenenneHre aMIUTUTYAbl W HadalbHOH (a3bl U3
HayajabHBIX YyCcIOBHHA. CKOPOCTH M YCKOpEHHE IIpH
rapMOHHYECKHX KOJICOaHHSX. [TpeBpamienns
SHepruu. 3aryxalomue KoneOaHus. BrIHYyXIeHHBIE
konebanus. Pe3zonanc. CroxxeHne TapMOHHYECKHX
konebannii. CiekTp KoneOaHuid. ABTOKONCOAHS.

Konmponwvnasa paboma no meme
«CB0O0OOIHBIE MEXaHUYECKNE KOJIEOAHUSI»

HaspiBaTh  yCcIIOBHST ~ BO3HUKHOBEHHSI  KOJIEOaHHU.
[IprBOOMTH IPUMEPHI KONEOATEIBHBIX CUCTEM.
OnucelBaTh ~ MOAEIM  IPYXKWHHBIH  MAasTHHUKY,

«MAaTeMaTHYCCKHH MasTHUK).

[lepeuncnsate BuABl KoNeOATENBPHOTO MABIKEHHSA, HX
CBOMCTBA.

Pacno3naBarts, BOCTIPOU3BO/IUTE, Ha0II01aTh
TapMOHMYECKHAE KoJeOaHWs, CBOOOIHBIE KOJIeOaAHMS,
3aTyxaromue KoneOaHWs, BBIHYXICHHBIE KOJIeOaHMS,
pe30HaHC.

METaIpeIMETHOM KOHTEKCTE (Harpumep, OT KaKux
IIapaMeTpoB 3aBHCHT AaMIUIMTyZAa pa3Maxa pyK

yemoBeka Tpu  xoap0be;  mocTpoiite  rpaduk
aMIDIUTYAbl TEeMIlepaTypbl Bo3ayxa (pa3HOCTb
MEXIy  MaKCHMaJbHBIM W MHHHMAJIbHBIM

3HAYCHUSMHU TEMIIEpaTypbl) 3a ONpeAeICHHBIN
nepuo (CyTKH, HEJeIs, MECALI, TON)).

Jloka3piBaTh ~ MOJENBHOCTb  NPEJCTABICHUA O
TapMOHUYECKHUX KOJTCOAHMAX.

VccnenoBath BIWSHWE PA3IUYHBIX (AKTOPOB Ha
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[lepeuncnsare crnocoObl MONyYeHHST CBOOOIHBIX U
BBIHYX/ICHHBIX MeXaHH4decknx kosebaHuil. CocTaBiIATh
ypaBHEHHE MEXaHWYECKMX KOJeOaHWi, 3alnchIBaTh €ro
pemrenne. OnpeneniaTs M0 ypaBHEHUIO KOJIE€OATEIbHOIo
JIBIDKEHUSI TTapaMeTphl KolleOaHui.

[IpencraBnsare Tpaduyeckd 3aBUCHMOCTh CMEIICHUS,
CKOPOCTH M YCKOPEHHSI OT BPEMEHH MpH KOJIEOaHUSIX
MaTeMaTHYeCKOro M TNPYXUHHOTO  MasTHHUKOB.
Onpenensate 1Mo rpaduKy XapaKTEpUCTUKU KoJeOaHWii:
aMIUTUTYAY, IEPUOJL U YacTOTy.

pe3oHaHC (HampuMmep, TPOBEIUTE HCCIIETOBaHUE
«BnusHue  compoTHBIICHHMS B CHCTEME  Ha
PE30HAHC»).

[Tonws3oBaTbcs dpoBoit TEXHUKOMN u
KOMITBIOTEPHBIMH ~ TIpOrpaMMamM#  00paboTKH
midpoBoit  mHpOpManWK  (HampUMep, CHUMHUTE
BuieopmiibM «JI10nM pe30HUPYIOT»; OpraHU3yHTe
npocMoTp (wibMa B Kiacce, IIKOJe, JoMa |
00CyIUTE YBUICHHOE).

OnepupoBaTtb nHpopmanmen/3HaHUAMH B
MPEZIMETHOM, MEXKIPEIMETHOM M METaIPEJMETHOM
KOHTEKCTaxX (HampuMep, TOArOTOBbTE JIOKJIAJ
«ABTOKOJIEOaHNS B JKMBOH U HEXKUBOM TPHUPOJIEY).
MPUMEHSTH 3HAHUS K PEIICHHI0 (PU3MYECKUX 3a/1ad
(BBIYMCITUTENFHBIX, KAYECTBEHHBIX, Ipa(UuecKHXx)
Ha  YpOBHE  OMNEPHPOBaHMS  CIIEAYIOIMMHU
MHTEJUICKTYaIbHBIMU ~ OTIEPALUsIMUA:  TTOHUMAaHHE,
NPUMCHEHHUE, aHAJIN3, CHHTE3, OI[CHKa, 0000IICHNE,
CHCTeMaTH3alusl.

§2.1-2.14

DJIeKTpHYecKHe KoaeO0aHus

CBoOomgHble ¥ BBIHYXKICHHBIE  DJICKTPUYECKHE
koneOanusi. [Iporecchl B KoneOaTeIbHOM KOHTYpE.
®opmyna Tomcona. IlepeMeHHBIH 3JIEKTPUUECKUI
TOK. JlelicTByrouiMe 3HAa4YeHWs CWIbl TOKa U
HanpspkeHusl. Pe3uctop B LienmM NMEPEMEHHOTO TOKa.
Konnencarop B menu mepeMeHHOro Toka. Karyrika
WHyKTUBHOCTH B IIENH IEPEMEHHOIO TOKA. 3aKOH
Oma nanst 1enu HEepeMEeHHOro Toka. MOIIHOCTh B
LIENU IEPEMEHHOr0 TOKA. PE30HAaHC B 3JIEKTPUUECKON
uenu. JlammnoBelli  reHepatop. I'eHeparop Ha
TPaH3UCTOPE.

Konmponwvnasa paboma no meme
«IlepemeHHBIN TOK»

[aBaTe omnpeneneHue IMOHATHM: 3JIEKTPOMArHUTHBIE
KojeOaHusi, KojeOaTeNnbHBIH  KOHTYp, CBOOOJHbBIE
3JIEKTPOMarHUTHBIE KoJebaHusl, BBIHYX/ICHHBIE
3JIEKTPOMarHUTHBIE Koje0aHus, NepeMeHHbIH
JNIEKTPUUECKUH  TOK,  aKTHBHOE  COIPOTUBIICHHE,
JICICTBYIOILIlEE 3HAYEHUE CHUJIbl TOKA, JEHCTBYIOLIEE
3HAUCHUE HANPsDKEeHHs, TpaHc(hopMaTop.

W3obpaxaTh cxemMy KoneGaTenbHOIO KOHTypa U
OIMCBIBATH TPHUHIIMII €r0 pabOoTHI.

Pacno3naBars, HaOII01aTh CBOOOIHEIE
3JIEKTPOMarHUTHBIE KoseOaHus, BBIHYX/ICHHBIC
3JIEKTPOMAarHUTHBIC KOJNEOaHWsA, pPE30HaHC B IENH
TIEPEMEHHOT O TOKa.

AHanm3upoBathb MIPEBPALICHHA SHEPrur B
KoneOaTenbHOM  KOHTYpPE MpPH  3JIEKTPOMATHUTHBIX
KOJICOaHUSX.

[pencraBnsate B Buge TpadUKOB  3aBHCHMOCTh
3JIEKTPUUECKOTO 3apsiia, CHIIBI TOKAa W HamNpsDKEHUS OT
BpEMEHH  TIpH  CBOOOAHBIX  BJIEKTPOMAarHUTHBIX
konebarmsax. Ompenenarts 1Mo TpapuKy KoneOaHui
XapaKTEPHUCTUKH: aMIUTUTYTy, IEPUO U YacTOTYy.
3ammuceiBath  Gopmymy Tomcona. Bremumcmate ¢

OnepupoBatb uHpopmalmen/3HaHUAMH B
HPEeIMETHOM, M&KIPEIMETHOM M METalpeAMETHOM
KOHTEKCTaxX (HampuMep, IpH HAIHMCaHHU HCCe
«O6patHasi cBsi3b B (HM3HMKE, OUOIOTUU, XUMUH U
COTIMOJIOT HH ).

[TpyMeHATh 3HAHUS K peIICHUIO QU3HIECKHX 3a1ay
(BBIYMCIUTENBHBIX, KaYeCTBEHHBIX, I'pa(UIecKuX)
Ha  ypPOBHE  ONEPHPOBAHUS  CIECIYIOLIMMU
MHTEJUICKTYalbHBIMI  OIEpAlMsIMU: [TOHHMAaHHUe,
MIpUMEHEHNe, aHaJN3, CHHTE3, OlleHKa, 0000IIeH e,
CHCTEMAaTU3aLHsL.
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moMoIe0  Gopmynsl  TOMCOHA TMEpUOJ U YacTOTY
CBOOOJTHBIX AJIEKTPOMATHUTHBIX KOJIEOAHHIA.
OmnpenensiTe MepUoJ, YacTOTy, aMILIUTYy KoleOaHuil B
KOHKPETHBIX CUTYaIIHsX.

OOBSICHAT MPUHIMI TIOJYYSHUST TEPEMEHHOTO TOKa,
YCTPOICTBO reHepaTopa MepeMEeHHOT0 TOKA.

§ 3.1-3.13 | IIpou3BoacTBO, Nepenaya, pacrupenesieHue OOBSICHATH W HCCIENOBAaTh  TIPUHIMIT  JEHCTBUS | YMETh BECTH JIMAJOT, BBICIYIINBATh MHEHHUE
U HCNOJB30BaHME JJEKTPHYECKOW JIHePruu reHepaTopa IepeMEeHHOr 0 TOKa. OIIIOHEHTa, YYacTBOBATh B JIUCKYCCHH, OTKPBITO
['enepupoBaHue 31eKTpUUIECKOi SHeprun. ['eHeparop OOBSICHATh W MCCIENOBAaTh  TPHHIMIT  JEHCTBUS | BBIpaXKaTh W OTCTaMBaTh CBOKO TOYKY 3PEHHS
nepeMeHHoro toka. Tpanchopmarop. Bempsimiienne TpaHcdopmaropa. (Hanmpumep, TPH TOATOTOBKE M  TPOBEACHUH
nepeMeHHoro Toka. Tpexdaszublii Tok. CoeanHeHne JIUCKYCCHUH «cnonp3oBanue MeXaHHUYEeCKOH
00MOTOK reHepaTopa Tpexdaznoro TOKa. SHEPrHM, BHYTPEHHEH OHEPTUH, HIEKTPUYECKOU
CoennHeHue notpeduTenell 3JeKTpHUYECKOH SJHEPTHH. SHEpPTUU:  MNPEUMYIIeCTBAa U HEJOCTAaTKHY,
ACHHXPOHHBIH  3JIeKTpoIBUraTenb. TpexdasHbiid «O(PEeKTUBHOCTh HCIOIB30BAHUS DJIEKTPUUECKOM
TpaHncdopmarop. [IpoM3BOACTBO M HUCHOIB30BAHHE sneprun: Poccust u EBpomnay).
3JIEKTPUYECKON SHEPIUHU. [lepenaua u BeisiBnath CBOU JINYHOCTHBIE
pacripezenenue AIIEKTPUYUECKOM SHEPTHUH. Ka4ecTBa/0COOCHHOCTH B TBOPYECKOI
D¢ dexTuBHOE  HMCIOJIB30BAHUE  DIIEKTPUUYECKOI JIeITeNIbHOCTU B 0o0nactu (GU3MKK (Harmpumep, MpH
SHEPrUMu. HanucaHuu odcce  «l'eHepaTtopbl-ycTpoiicTBa U

TCHEPATOPBI-ITIONIN).
Cucremaru3upoBath u 00001maTh HHPOPMALIUIO/
3HaHUs (HampuMep, MpHU [OATOTOBKE JIOKJaza
«KITl pa3nu4HBIX 3JIEKTPOCTAHIIUI).
Oco3HaBaTh IKOJIOTMYECKHE MPOOIeMBI (HapuMep,
npu HanMcaHuu 3cce «bynymero Her — OHO
nemaercss Hamu  (JI.  Tomcroit)» B acmekte
poOIIeMbI 3 peKTUBHOrO UCIIONTb30BaHHUS
UIEKTPUUECKOM  PHEPrMM M CYLIECTBYIOIINX
HKOJIOTHUYECKHIX TPo0IeM).

§ 4.1-4.20 | Mexanuueckune BOJHbBI. 3BYK JaBaTh ompeneneHue IOHATHI: MexaHW4Yeckas BonHa, | OnepupoBaTh MH(MOpMALUEH/3HAHUAMH B IPEIMET-

Bonnosble sBneHusi. Ilomepeunesle BonHbl. [{nunHa
BonmHbL.  CKOpOCTH  paclpOCTPAaHEHUs  BOJIHBI.
[IpomonbHbIe BONMHBL YpaBHEHHWE Oerymiel BOJHBI.
Crosurie BOJHBI KakK CBOOOMHBIE KOJICOAHHUSA TEI.
Bomuer B cpene. 3BykoBbie BOMHBL. CKOPOCTH 3BYKA.
My3bIKabHbBIE 3BYKH U LIyMbI. [ pOMKOCTH M BBICOTa
3Byka. TemOp. Jlmama3oHBl 3BYKOBBIX YacTOT.
AKycTHUeCKM  pe3oHaHc.  M3nmyueHue — 3BYyKa.
YapTpa3sByk m uHOpa3Byk. MHTephepeHus BOIH.
[puamun  Troiirenca. 3akoH OTpaKCHHWS BOIH.
[Ipenomnenue BonH. Judpaxiws BOIH.

ToTepeyHas BOJIHA, TPOAONBHAS BOJHA, CKOPOCTH
BOJIHBI, JUIMHA BOJHBI, ()a3a BOJHBI, 3BYKOBasl BOJIHA,
TPOMKOCTh 3BYyKa, BBICOTAa TOHA, TeMOp, OTpa)KeHHE,
TIpeJIOMIICHHE, TIOTJIOIIEHNE, uHTepdepeHys,
Iupakous, TOISpH3alMid — MEXaHWYECKHX  BOJH,
KOT€pPEeHTHBIE MCTOYHUKH, CTOSTYasi BOJHA, aKyCTUIEeCKHN
PEe30HAHC, IOCKOTIONSIPU30BAaHHAS BOITHA.

Ilepeuncnsath CBOICTBA MEXaHUYECKHX BOJIH.
Pacno3naBath, HaOmIOJaTh MEXAaHMYECKHE  BOJIHBI,
TIOTIePEYHBIC BOJHEI, MPOMOJBHBIC BOJHEI, OTpPaKEHUE,
TIpEeJIOMJICHHE, MOTJIOIICHHE, nHTEepEPEHIHIO,

HOM ¥ METaIlPeJMETHOM KOHTEKCTaX (HampuMep,
npy HanucaHuu dcce «beryme BomHbl 1 Oerymue
TI0 BOJI- HAM: BBIMBICET U peabHOCTEY, «MBICIH cO
CKOpOCTBIO 3BYKA...»).

OcCymecTBIATh MOHATHIHBIA aHAIH3 (HaIpuMep, C
Kakoil 1enbl0 B (HU3MKE BBOAATCS CIEAYIOIINE
TOHATHS: «BOIHOBAs ITOBEPXHOCTBY, «JIyd» U
«BOJTHOBOU (POHTY).

Hcnonp3oBaTh mHGPOBYIO TEXHUKY (Hampumep,
cobepute  Qortoanmsbom  «Bmky BOmHY» W
ayIrmoasbooM
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Konmponwvnas paboma no meme
«MexaHU4ecKHe BOJHBD)

Mudpakuuio W TONSpU3AIMI0 MEXaHHMYECKHX BOJH.
Ha3zpiBaTe xapakTepUCTUKM BOJH: CKOPOCTb, YacTOTa,
JUTMHA BOJIHBI, pa3HOCTH (a3.

Pazniuate KonebaTenbHbBIE M BOTHOBBIE TIPOLIECCHI.
3amuceiBaTh B aHAJIUTHYECKOW (opMe ypaBHEHHE
BOJTHBL.

KnaccudunmpoBaTh 3ByKOBBIE BOJIHBI.

OneHuBaTh JUIMHY BOJHBI (HAampuMmep, Kak MOXKHO
OLICHUTb JUTUHY BOITH Ha MOpE).

«Crpllily  BONTHY», ayIHOKOJUIEKIIHIO Pa3INIHBIX
TeMOpOB 3BYKa, ayIHONPUMEPBl WHIYCTPUAIBLHOMN
MY3BIKH).

OpraHu30BBIBaTH CBOIO JIEATENLHOCTH (HAampUMep,
NpU  BBIIONHEHWH TMPOEKTa 1O YMEHBIIEHUIO
BO3JICHCTBYS IIIyMa Ha YEJIOBEKa).

BeicTpanBaTh CBOIO OyaymIyr0 00pa30BaTECIBHYIO
TPAaeKTOpUIO B  acrmekre NpogeCCHOHATBLHOTO
camoornpeseneHus (HanpuMep, Mpy TOMCKe OTBeTa
Ha  Bompochl: «YTo  sBIIETCS  TPEIMETOM
HCCTIEIOBaHMS apXUTEKTypHOH akycTUKU? B kakux
npodeccusix TpeOyIOTCsl 3HAHUS U YMEHUS TAaHHOW
TEXHUYECKOH UCLIUTUINHBI?Y).

OOBSICHATD YCIIOBHS BO3HHUKHOBEHHS
UHTeppepeHIH/ Tu(PaKIIN MEXaHHYECKUX BOJIH.
[IpuMeHsITh 3HAHUS K PEIICHUIO PU3MYECKUX 33124
(BBIYMCITUTENFHBIX, KAYECTBEHHBIX, IPa()UuecKHX)
Ha  YpOBHE  OMNEPHPOBAHMS  CIIEAYIOIMMHU
WHTEJUICKTYaIbHBIMU ~ OTIEpPALUsIMUA:  TTOHUMAaHHE,
NPUMEHEHHUE, aHallu3, CUHTE3, Ol[EHKa, 00001IeHuE,
CHCTEMaTH3aLusl.

§5.15.17

DJIeKTPOMATrHUTHbIE BOJIHBI

CBsA3p MEXKAYy NEPEMEHHBIM JJIEKTPHUECKUM U
NIepeMEHHbIM MarHUTHbIM HOJISIMH.
DONeKTpOMarHuTHOE  TIOJIe. DneKTpOMarHuTHas
BOJIHA.  [3myueHuWe  IJIEKTPOMArHUTHBIX  BOJIH.
Knaccudgeckass  Teopus — M3IydeHHA.  DHEPrus
3JIEKTPOMAarHUTHOU BOJIHBL. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJH. M300perenue paano A. C.
[TonoBeiM. IIpuHIMOBI paguoCBs3U. AMIIMTYAHAs

MOZYJISLIMSL. JerexTupoBanue KoneOaHuit.
[pocreiimmii pagronprueMHuk. CymepreTepoInHHbII
TIPUEMHHUK. Pacnipoctpanenne pasoOBOIIH.

Panmonokamusa. Ilorstue o teneBumeHun. PassuTue
CpPEZCTB CBSI3H.

Konmponwvnasa paboma no meme
«DNEKTPOMATHUTHBIE BOJHBD).

Temwt npoekmos
1. Caumwure BuneopmipM «JI0IM pE3OHUPYIOTY.

JaBaTe onpeneneHue IOHATUM: 3JIEKTPOMArHUTHOE
rnore, BUXPEBOC JNIEKTPUUECKOE noie,
3JIEKTPOMAarHUTHBIC BOJIHBI, CKOPOCTb BOJHBI, [UIMHA
BOJIHBI, (ha3a BOJIHBI, BOJHOBAas MOBEPXHOCTb, (PPOHT
BOJHBI, JIyd, IUIOTHOCTh TOTOKA W3IY4€HMs, TOUCUHBIN
UCTOYHUK  M3JIydEeHUs, OTpakK€HHE, IPEIIOMIICHHE,
TMOTJIOIIEHHUE, unrepdepeHnus, nudpakmus,
MOMEPEYHOCTD, MONAPU3ALUS AIIEKTPOMArHUTHBIX BOJIH,
paauoCBsI3b, PaJUOIOKALUS, AMIUINTYIHAS MOIYJISALIMS,
nerekTupoBaHne. OOBICHITH B3aUMOCBS3b MIEPEMEHHBIX
3JIEKTPUYECKOTO0 M1 MarHUTHOro nosneu. PucoBate cxemy
pacrpocTpaHeHuUs 3JIEKTPOMAarHUTHON BOJTHBI.
Ilepeuncnsath CBOICTBa u XapaKTEPUCTUKU
3JIEKTPOMAarHUTHBIX BOJH.

Pacnio3naBath, HaOMIOOATh 3JIEKTPOMATHUTHBIE BOJIHBI,

u3IydeHue,  OpuéM,  OTpakeHHe,  MNpPEIOMIICHUE,
TIOTJIOIIEHNe,  WHTepQEpeHINI0,  AUQPAKIAI0 |
MOJISIPU3ALIUIO ATIEKTPOMATHUTHBIX BOJTH.

OOBSACHATD MEXaHH3M BO3HUKHOBEHHSI

DJICKTPOMArHUTHBIX BOJIH.

Cucremaru3upoBath u 00001maTh HHPOPMALIUIO/
3HaHUA (HalpuMep, MpY MOATOTOBKE T0KIanoB «OT
QHAJIOroBOro 10  LU(POBOro  TEIECBUACHUS»,
«/IBIKyIMe CHIIBI Pa3BUTHUS CPEIICTB CBA3M»).
[TpyMeHATh 3HAHUS K peleHo GU3HIEeCKHX 3a1a4
(BBIYMCIUTENBHBIX, KaYeCTBEHHBIX, I'pa(UIecKuX)
Ha  ypPOBHE  ONCPHPOBAHUS  CIEIYIOIINMH
MHTEJUICKTYalbHBIMI  OIEpAlMsIMU: [TOHHMAaHHUe,
MIpUMEHEHNe, aHaJN3, CHHTE3, OlleHKa, 0000IIeH e,
CHCTEMAaTH3aLHs.
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2. TloxmroroBbre (OTOKOUIEKIHIO «MUHHATIOPHBIC
reHepaTopbl Ha TPAH3UCTOPaX).

3. CkoHCTpyHpyiiTe B YCIOBHSIX KaOuHeTa (U3UKH
MOJIEJIb TeHepaTopa IepeMeHHOr o TOKa.

4. TloaroroBere (oroansbom  «lcnonp3oBanue
AIIEKTPOIHEPTHI.

5. TloxmroroBsre Qotoansbom «Bmky BoOIHY» H
ayanoanb0oom «CIIbIIy BOTHYY.

6. PaspaGoraiitTe  mpoekT 1O
BO3/ICHCTBUSI IIyMa Ha YEJIOBEKA.

7. Cobepure ayAnOKOJUIEKIIUIO Pa3IMYHBIX TEMOPOB

3ByKa

YMEHBIICHUTO

WccrnenoBaTh CBOWCTBA JJIEKTPOMATHUTHBIX BOJH C
TTOMOIIBF0 MOOMITFHOTO TenedoHa.

OOBCHATH MeXaHU3MBbI panuoriepenadn u
paauornpueMa.

N300pakaTh cXeMy MPOCTEHIIETO paIuopHEMHHKA.

JlaGopaTopHBIi NPAKTHKYM 7 HcenenoBats 11enb NepeMEeHHOro TOKa. [pencrapmsiTh pe3yabTaTh (bu3HUecKux
1. H3yueHue nenu NepeMeHHOTO TOKA. HcenenoBarhk pe3oHaHC B LIEMH TIEPEMEHHOI0 TOKa. U3MepeHuil B pasnuyHbIX (opMax  (TaOmHIB,
2. U 3yuenue pe3oHaHCa B IENU IEPEMEHHOIO TOKA. H3mepsaTh KO3PQHUIMEHT MOITHOCTH IIETTH MEPEMEHHOr0 | rpaduKH, AUarpaMmbl U JIp.).
3. Usmepenue Kod(pHUIMEHTA MOIIHOCTH IICIH TOKA. OrneHnBaTh JOCTOBEPHOCTh JAHHBIX, MOMYUEHHBIX
MEepEeMEHHOI0 TOKa. HccenenoBatek ogHodasHbii Tpancdopmarop. B (PM3MYECKOM IKCIIEPHMEHTE.
4. W3ydenue ogHodazHoro rpancopmaropa. N3mepsaTh €MKOCTh KOHJEHCATOpa W HWHIAYKTHBHOCTH | PaGoTaTh B mape W Tpymie MpH pelieHud 3a1ad
5. U3smepenue  eMKOCTH  KOHJEHcaropa | KaTYIIKH. BBITIOTHEHUH MPAKTHYECKHUX 3aIaHHH,
WHIYKTUBHOCTH KaTYLIKH. HccnenoBats aBTOKONIEOAHNUS. HCCIIeIOBaHMUH, TIIAHMPOBATh YKCIIEPUMEHT.
6. l3ydyeHue mOmepeyHbIX BOJH B CIpPyHE C Habmronath mpouecchl MOAYISLUM M JETEKTUPOBaHUS
3aKpEeIUICHHBIMU KOHIIAMH. JIEKTPOMArHUTHBIX BOJH.
7. V3y4eHne CBOMCTB 3BYKOBBIX BOJIH. HccnenoBarh  1momepedHble  BOJIHBL B CIpyHE C

3aKpEeIUICHHBIMU KOHIIAMH.

HccienoBath CBOMCTBA 3BYKOBBIX BOJIH.

Onruka (20 49)
§ 1.1-1.28 | Pa3BuTHe B3IISIIOB HAa  NPHUPOAY  CBeTa. 10 JlaBaTh omnpeznereHUe MOHATHI: CBeT, reomerpudeckas | OnepupoBath uHpopmanuen/3HaHusIMH B

I'eomeTpuueckas onTuka ONTHKA, CBETOBOH JIyd, CKOPOCTh CBETa, OTPaKEHHE | MPEIMETHOM U  MEXKIPEIMETHOM KOHTEKCTax
CBeToBble  JIyYH. 3akoH IPSMOMHEHHOT 0 CBETa, NpeJOMJIEHHE CBETa, IOJMHOE OTpakKeHHWe CBeTa, | (HampuMmep, NpH OOBSCHEHHM CMbIcna (pasbl:

pacripoctpanenus csera. Poromerpus. Cuia cBera.
OcgemeHHOCTB. SIpKOCTh. DOTOMETPHI.

yroil TajeHWs, Yroid OTPaKEHUs, Yroyl MPEIOMIICHHS,
OTHOCHUTEIIbHBII TOKa3aTelb TIPETOMIICHHS,
a0CONMIOTHBIN  TOKa3aTenh  MPEIOMIICHHUS,  JIMH3a,
(hoxycHoe

pACCTOSIHHE JIMH3HI, ONTHYECKAsl CHJIa TUH3BI, AUCIEPCHUS
cBera, uWHTepdepeHius cBera, audpaknus CBera,
IUQpaKkIMOHHAS  peméTka, TOISIpH3alusi  CBETa,
€CTECTBEHHBII CBET, MJIOCKONOSPU30BAHHBIN CBET.
OnwceBaTh METOABI H3MEPEHUS CKOPOCTH CBETA.
IlepeuncasTe CBOMCTBA CBETOBBIX BOJH.

Pacnio3naBars, BOCIIPOW3BOJIUTH, HaOJIIOIaTh

«I'ma3 KaK MpPOAYKT €CTECTBEHHOT'O 0TOOpPay).
Hcnonp3oBaTh mHGPOBYIO TEXHUKY (HAIpuUMep,
IpH OATroTOBKe (hoToans0oMoB «Pa3nudaHere riaza
B IIpHpOJIe», «3epKasia BOKPYT Hacy, «Mos ceMbs B
MOeM OOBEKTHBE» U JIp.).

YMerb BECTHM JAWajor, BBICAYIIMBATb MHEHHE
ONITOHGHTA, YYaCTBOBATh B JAUCKYCCHH, OTKPBITO
BBIpQXKaTb M OTCTaWBATh CBOK TOYKY 3pCHUS

(Hampumep, TPH TOATOTOBKE U MPOBEACHHH
quckyccun  «Koppekimst  3peHus::  OYKH WU
JIUH3BI»).
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paclpocTpaHEHUE  CBETOBBIX  BOJIH,  OTPaKEHUE,
TpEJIOMIICHHUE, TIOTJIOILIEHUE, JHCIIEPCHUIO,
HHTepPEpEHINIO,  MTUPPAKIUI0 W MOMAPU3AIUI0
CBETOBBIX BOJIH.

DopMynupoBaTh npuHiun  [roiirenca, 3aKOHBI
OTpakKeHUsT U TPEIOMJICHHS CBETa, TPaHUIBl UX
MIPUMEHUMOCTH.

Ctpouth XOX Jlyda B IUIOCKONApaUIeNIbHOM IUIACTHHE,
TpeyroiabHOU npusMe, TOBOPOTHOM pu3Me,

obopaumBarolell Ipu3Me, TOHKOH JHH3e.

Ctpoutb u300paxxeHue mpeaMeTa B INIOCKOM 3epKalie, B
TOHKOH NHH3E.

[TepeuncnsTe BUIBI JINH3, UX OCHOBHBIE XapAKTEPUCTUKU
— ONTHYECKHUIl LIEHTp, INIaBHasl ONTHYECKas och, (oKyc,
ONTHYECKas CUJIA.

OmnpenensiTe B KOHKPETHOW CUTyallMH 3HA4YEeHUs yria

naacHus, yria OTpaXXE€HU, yriia  OpeIoOMJICHUS,
OTHOCHUTCIIBHOI'O ImoKasaTeiisa MpeCIOMIICHHA,
aOCONIOTHOTO  TTOKAa3aTess MpEeIOMIIEHUA, CKOPOCTH

cBeTa B cpene, (POKYCHOro pacCTOSHHMS, ONTHYECKOH
CWIBl  JIMH3BL,  YBGJMYCHHS  JIMH3BL,  IIepHOIA
JpaKIMOHHOM pemeéTKy, IIOJIOKEHUS
UHTEP(EPEHLIMOHHBIX M JU(PAKIMOHHBIX MaKCHMYyMOB
U MHHHMYMOB. 3alHCHIBaTh ()OPMYJly TOHKOH JIMH3BI,
PACCUHUTHIBATh B KOHKPETHBIX CUTYALUAX C €€ IIOMOIIBIO
HEU3BECTHBIC BEIUYMHBI.

Cucrematu3upoBaTh 1 00001aTh HHPOPMALIUIO/ 3HAHUS
(HampuMep, TpPH TOATOTOBKE OTBETOB Ha BOIPOCHL
«Kakoit CMBICI COIEp)KHTCS B Ha3BaHUM pPa3JesioB
bu3uKM  «reoMeTpuvecKas ONTHKa» U «pU3HYecKas
ontuka»? MOXKeT JIM NOSBUTHCS HOBBINA pa3fes (pH3NKH

«Ounonmornyeckas OITHKa nm «XUMHYEcKast
OTITHKA» 7»).
IIpumeHsaTh Ha NPAKTHKE 3aKOHBl TIEOMETPHYECKOM

ONTHKH NPH PEILICHUH 33/1a4.
Ctpoutb n300paKeHHS MPEIMETOB, TaBaeMbIe TMH3AMH.
PaccuuteiBaTh paccTossHUE OT JIMH3BI 10 M300paKeHHUS

npenMera.
Hcronb30BaTh MUKPOCKOIT U TEJIECKOII KaK ONTHYECKHE
mpuOOpEl  TPH  PEIICHHH  JKCIIEPUMEHTAIBHBIX/

HCCIIEN0BATEIBCKUX 3a1a9.

CaMOCTOSITeTbHO ~ MPOBOIUTH  HCCIICOBAHUE
(HampuMep, KaK B JIOMAIIHUX YCIOBUSX IPOBEPUTH
3aKOHBI OTPAKCHUSI U MPEIIOMIICHUSI CBETA).
Omnpenensith JMYHOCTHO-3HAYUMBbIC HeITH
(HampuMmep, TIpH HAMMCaHUU dcce «Mosi IKH3HB:
(hokyc u Goxycs»).

CucreMatu3upoBaTh u 0000maTh WH(OPMALUIO/
3HaHWs (HAMpUMEpP, TMPU COCTABICHUM TMaMSITKU
«Kax kyrmuth Xoporuii gporoarmnapar?»).

Brasers HaBBIKAMH CHCTEMHO-HH(POPMAIIHOHHOTO

aHanu3a (Hanpumep, npu HanvcaHuu
AQHAJIUTUYECKOro 0030pa «OBOIIOLMA ONTHYECKHX
puOOpOBY).

[TpuMeHSTh 3HAHKS K PEIICHUIO (PU3UUECKHX 3a/1au
(BBIYMCITUTENLHBIX, KAUECTBEHHBIX, TPA(PUIECKHX).
Ha YpOBHE OIEPUPOBAHUS CIIEIYIOMMU
I/IHTCHHGKTyaHI)HI)IMI/I Ol'[epa]_H/IﬂMI/I: IIOHUMAaHHUEC,
NPUMCHEHHUE, aHAJIN3, CHHTE3, OI[CHKa, 0000IICHNE,
cCUucreMaTusanus.
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§2.1-2.16

CBeToBbI€ BOJIHBI

Ckopocts cBera. Jlucriepcus cBera. MuTepdepenmus
ceera. HaOmronenne wWHTEppEpPEHIIMM B ONTHKE.
JmHa cBeToBOi BONMHBI. MHTEpdepeHIust B TOHKHX
IJIEHKAX. Konbma Hrrorona. Hexkoropsie
npuMeHeHus: uHTepdepennun. Judppakuus cBera.
Teopun pmudppakumm. Judpakmus @Dpenensts Ha
mpocThiX oOwvekTax. Judpakmus Dpayrrodepa.
JudpakiuoHHas perierka. Paspemaromias
CIIOCOOHOCTH MHKpPOCKOTIa u TEJIECKOIIA.
[TonepeunocTs cBETOBBIX BOMH. [lonspusanus ceera.
[TonepeyHOCTh CBETOBBIX BOJIH U 3JIEKTPOMAarHUTHAs
Teopusi CBETA.

Konmponvnaa paboma no meme
«CBeTOBbBIE BOJTHBDY

HaOmonate  siBnienmst uHTepdepeHnmyn, mudpaxnu,
TIOJISIPU3ALIUH U TUCIIEPCHH CBETA.

W3MepsaTh UIMHY CBETOBOH BOJIHBI II0 peE3ynbTaram
HaOJIOIeHNS SIBJIICHHUS UHTEP(EPEHIINH.

OnpenensiTb CeKTpajIbHbIC TPAHUIIBI YyBCTBUTEILHOCTH
YeJOBEYECKOro TIJla3a C TOMOIIbIO JU(paKInOHHON
PELIETKH.

OOBsICHATD cr10co0Bl HaOIIOIeHNsT HHTEP(EpEeHIIMOHHON
KapTHHBI.

Pasnmuuate mudpakuun @penens u @payarodepa.
Jloka3bIBaTh MONEPEYHOCTH CBETOBBIX BOJIH.

OpraHu30BBIBaTH CBOIO JIESITENBHOCTH (HAampuMep,
NIPU BBHIMOJTHEHNH TpoekTa «C KakoH CKOpPOCTBHIO
pacrpocTpaHsercss COOOIIEHHE B  COIMAIBbHBIX
ceTsax?y,

uccnenoBanusl «BrusiHME 1BeTa Ha HACTPOCHHE
YEJIOBEKa).

BeIsiBIsSITE  3HAUeHHWE ¥ MPOMCXOXKICHUE CJIOB
(Hanpumep, «uHTEpHEPEHINS» ).

O0nanaTh HaBBIKAMH PEQIICKCUBHOMN JCSITEIBHOCTH
(manpumep, npu  Hanucanmu occe  «['eHwmii
HpoTOHA: OT MEXaHHMKH JIO ONITUKNY).
OnepupoBaTtb nHpopmanmen/3HaHUAMH B
NpeJIMETHOM W METalpeIMETHOM  KOHTEKCTaxX
(Hanpumep, SIBISIIOTCS M WUHTEpPEpPEHIIMOHHAS U
JpaKkiMoHHass KapTUHBI BUJIOM KHHOMCKYCCTBA,
XYA0KECTBEHHOTO TBOPUECTBA).

VYMeTrhr BecTH JAuajior, BbICTYIIMBATL MHEHHUEC
OIIIOHEHTAa, Y4YaCcTBOBATb B JAHUCKYCCHUH, OTKPBLITO
BbIpaXXaTb MW OTCTauBaTb CBOIO TOYKY 3pCHUA
(Hampumep, TPU TOATOTOBKE M  IPOBEAECHUU
JUCKyccuH « MHHMBIC TEOPHU: «JBHUIATENb) HAyKH
WK 3a0TyKIeHU YICHBIX» (HarmpuMep, Ha OCHOBE
TEOPHH MEXaHWYECKoro 3(upa Kak HOCHTEIS
CBETOBBIX BOJTH)).

[TpyMeHATh 3HAHUS K peleHHI0 GH3HYECKHX 3a1a4
(BBIYMCIUTENBHBIX, KAUECTBEHHBIX, IPa)IECKUX )
Ha  YpOBHE  OICPUPOBAHHUA  CIEIYIOIIUMHU
UHTEIUIEKTYaJIbHBIMM ~ ONEpALMsIMU:  [TOHUMAaHUE,
MIpUMEHEHNe, aHaJN3, CHHTE3, OlleHKa, 0000IIeH e,
CHCTeMaTH3alLusl.

§4.1-4.7

H3nyyeHue u crieKTpbI
Bunpr mnyuennit. Mcrounmku cBeta. CHEKTpel U

CIIEKTPAJIbHBIE  MPUOOPHI. Buner  cmekTpos.
CrieKTpabHbIH aHau3. Wudpaxpacuoe u
yabTpaHOIETOBOE  HM3Iy4eHUs.  PeHTreHoBckue

Jiyun. [lIkana 31eKTpOMarHUTHBIX U3JTyYEHUH.

Temwt npoekmos

1. Omenute oKyc XpycTannKa CBOCTO IIasa.

2. Cobepure BHUPTYaJbHYIO KOJUICKIIUIO KaMHEH,
SIBIISTFOIIIMX CSL IPUPOIHBIMH TOJISIPU3ATOPaMHL.

JaBaTh ormpeneneHne NOHATHNA: TEIUIOBOE H3JIYYEHUE,
3JIEKTPOITIOMUHECIICHITHS, KaTOAOJNOMHHECIIEHIINS,
XEMITIOMHUHECIICHIIN S, (hOTONMIOMUHECIICHITHS,
CIUIOIIHOM CHEKTp, JIMHEHYaThlil CIEKTp, IOJO0CAThII
CIIEKTp, CTIEKTP MOTJIOLIECHUS, CIIEKTPAIbHBIN aHAIU3.
Ilepeuncnsath BHIBI CIIEKTPOB. PacnoznaBars,
HAOMIOATh CIDIONIHOM CHEKTp, JHHEHYaTBIA CIIEKTD,
TIOJTOCATHIN CHEKTP, CIEKTP U3ITyICHHUS U TOTJIOMECHNS.
[lepeuncnsTe BUABI 3MEKTPOMArHUTHBIX W3ITy4EHHH, MX
HWCTOYHUKH, CBOMCTBa, NpUMeHeHue. Mcnonb3oBaTh
IIKaJTy 3IEKTPOMAarHuTHBIX BOTH. CpaBHMBAThH CBOMCTBA

Brasers HaBBIKAMH CHCTEMHO-MH(OPMAIMOHHOTO
aHanm3a (Hanpumep, pu TIO/ITOTOBKE
Joknanos/pedepatoB  «MeTomsl — MCCIIETOBaHHS
W3IYY9ECHUS PA3UYHBIX HCTOYHHUKOBY, «CHocoOBI
MOJTy4YEHHS] PEHTTeHOBCKHX Jyden»).

BeicTpanBaTe cBOIO OymaymIyro 00pa3oBaTEIBHYIO
TPAeKTOPUIO B  acleKTe HpOQecCHOHATBLHOIO
caMoonperneneHus (HanpuMmep, Mpu IMOUCKe OTBETa
Ha Bompoc: «B xkakmx mpodeccusx Tpedyercs
YMEHHE OCYIIECTBIIATh CIICKTPAIbHBIA aHATTH3?7»).
YMeTh BECTHM JWaJor, BBICAYIIMBATH MHEHHE
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3. Crnemnaiite pexiaMmy HCHONIB30BaHUS (U3MUECKUX
METOJIOB HCCIIeIOBaHUS (Ha MMPUMeEpeE CIIEKTPAIbHOTO
aHaJIM3a) B OLICHKE KauecTBA MHIIEBBIX MIPOIYKTOB

QJICKTPOMArHMTHBIX BOJIH Pa3HbIX AWAIIa30HOB.

OIIIOHEHTa, YYacTBOBATh B JIUCKYCCHH, OTKPBITO
BBIpaKaTb M OTCTaWBaTh CBOIO TOUYKY 3pEHHUs
(Hampumep, TPH TOATOTOBKE M IPOBEACHHUH
JICKYCCUH « Y IbTpaHONET: 32 U IPOTUBY).

[Tons3oBaTbCcs U POBBIMHU/TIEYATHHIMH
pecypcamy, dpoBoit TEXHUKOHN u
KOMITBIOTEPHBIMH ~ TIpOrpaMMamM#  00paboTKH
midpoBoit uHpopManuK (HapuMep, MpU CO31aHIH
JTUHEHKID) (1rkaster) AIIEKTPOMArHUTHBIX
W3JTydeHUH, B KOTOpOW OynmeT coaepkaThcs
ndopmanms o JaIMHAX BOJH (WIM  4acToTe
KOJICOaHUH), YUCHBIX-UCCIICIOBATEISIX, HCTOYHUKAX
W3JTy4eHUs] U MX TNpHUMEHeHHH (Ipu pa3padoTke

u3aiiHa <«JIMHEMKW» UCIONB3YHTE pa3iuydHbIe
KOMTIBIOTEPHBIE MIPOrPaMMBI, ayamo- u
BUJICOMATEpUATbl M JIpyrue HMH(POPMAIOHHBIC
pecypcehl)).

OcHOBBI TEOPUH OTHOCUTEJIbHOCTH (4 4)

§3.1-3.12

3aKOHBI IEKTPOJUHAMUKU u MPUHLINAT
otHocuTenbHocTH. OmbiT Maiikenbcona. IlocTynater
TEOpUH OTHOCHUTEJIbHOCTH. OTHOCUTEIBHOCTh
onHoBpeMeHHocTd.  [IpeoOpaszoBanust  Jlopenia.
OTHOCHUTENBHOCTE  paccTOSTHUN. OTHOCUTEIBHOCTD
IIPOMEXYTKOB BpeMEHHM. PensTUBUCTCKUN 3aKOH
CIIOKEHHs CKOPOCTEW. PersiTMBHCTCKas IMHAMUKA.
3aBHCHMOCTh Macchl 0T ckopocT. CUHXPO(DA30TPOH.
CBsI3p MEX/Ty Maccoil 1 YHEpPTUeH.

4

JaBath onpeneneHue TOHITHI: COOBITHE, MOCTYJAT,
COOCTBEHHass ~ MHEpLMalbHAs  CHCTeMa  OTCUETa,
cOOCTBEHHOE BpeMs, COOCTBEHHas MJIMHA Tejla, Macca
THIOKOSI, ’HBApUAHT, SHEPTHs TTOKOS.

®opmynupoBaTh noctyiatst CTO.

®opmynupoBaTh BBIBOABI u3 moctyidatroB CTO wu
OOBSCHATh  penaTHBHCTCKHE A(P(EKThl COKpaleHus
pa3MepoB Tela M 3aMEMJICHHS BPEMEHH MEXAY IBYMs
COOBITHSAMH C TOYKHM 3pPEHHUS JBIKYIIEHCS CHCTEMBI
oTcuéra. AHaMM3UPOBaTh (HOPMYIY PEITATHBUCTCKOTO
3aKOHA CJIOKEHHUS CKOPOCTEH.

3anuchIBaTh BEIPAYKEHNE ISl SHEPTUH TIOKOSI YaCTHII.

Braners HaBbIKAMU TEPMUHOIOTHMYECKOTO aHAIN3a
Ha TIPEIMETHOM M MEXKIPEAMETHOM YPOBHSX
(Hampumep, IpeICTaBbTE B BUE CXEMbI B3aUMOCBSI3b

MEXAY CIACAYIOIIUMHU TOHATUSAMU: «IIOCTYJIaT»,
«aKCHuomay,
«TeopeMary; MpeacTaBbTE B BHIC Ta6J'II/IL[I>I

MPUMEPBI TIOCTYJIaTOB, AKCHOM U TEOpeM U3 (DU3UKH,
MaTeMaTUKH, TEOMETPHH, OHOIIOTHH, XHUMHUH, a
TaKkKe U3 00JIACTH I'YMaHUTAPHBIX HAYK).
Cucremaru3upoBaTh u 00001maTh HHPOPMALIUIO/
3HaHus (Hampumep, NUpU Hamucanuu pedeparta
«lIpuHuun otHOcuTENnpHOCTH: OT [lamunmes 70
OHmTeHAa», aHAIUTHYECKOro ob3opa  «Ort
UKIOTPOHA O COBPEMEHHBIX  YCKOPHTEIEH
3apsHKEHHBIX YaCTHID).

Habnronate siBneHns (Hampumep, HaOMIOAaeTe JIH
BBl OTHOCHUTENFHOCTh PACCTOSHHH, MPOMEKYTKOB
BPEMCHN).

OOBSCHATH, JIOKAa3bIBATH HA OCHOBE 3HAHUH O
METONOJIIOTHH (PU3UKK KaK HCCIIEAOBATEIBCKOM
HayK{ (Hamprmep, KaKiM obpazom
OCYIIECTBIISICTCA pa3BUTHE (DU3WIECKON HAYKH,
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NpOBEANTE OOOCHOBaHWE Ha OCHOBE IIOSIBIICHHUS
CHENHATbHON TEOPUU OTHOCHTEIIBHOCTH; JOKAXKHUTE
YHHUBEPCAIBHOCTh ~ CBA3M  MEXKIy Maccol H
SHEprHeHn).

VYMeTb BECTM JAMAjOr, BBICIYIIMBATH MHEHHE
OIIIOHEHTa, y4aCTBOBaTb B JUCKYCCHUH, OTKPBITO
BBIpAaXaTh M OTCTaMBaTh CBOIO TOYKY 3PEHHUS
(Hampumep, TpU TOATOTOBKE U  IPOBEACHHH
JIUCKYCCUU «A. OWHIITeHH: (u3uk-
IKCTIEPUMEHTATOP WIH (PU3UK-TEOPETHKY).

KBanToBas ¢pusuka (40 4)

§5.1-5.9

CgBeToBbI€ KBaHTHI. /lelicTBUsA cBeTa

3apoxaeHue KBaHTOBOM Teopuu.  Dororddexkr.
Teopus  dorosddekra. Doronsl. I[IpumeHenue
¢doroadpdexra. JlaBmeHue cBera.  XHMHUYECKOE
nevicreue  cera.  @ororpadus.  3amuce U

BOCITPOU3BCACHUE 3BYKa B KMHO.

Konmponvnas paboma no meme
«Cserosbie kBaHTbI. CTO»

[HaBatb onpenenenue noHATH: GoToddeKT, KBaHT, TOK
HACBILIEHUS, 3aJiep)KMBAlOIllee HampsDkeHue, padora
BBIXOJIa, KpacHas rpaHuia Gotodddexra.

PacnioznaBatk, HaOIrOATh siBiIeHHE PoTod(dekTa.
OnuceiBath omnbITEl CTONIETOBA.

®opmynuposare runore3dy IlnaHka o KBaHTax, 3aKOHBI
doroaddexra.

AnHanu3upoBaThb 3aKoHbI PoToddhpexTa.

3anuchIBaTh M COCTABIATH B KOHKPETHBIX CHUTYaLHAX
ypaBHeHHe DiHIITEHHA 17151 poToddderTa u HaXOqUTh C
€ro MOMOIIBIO HEU3BECTHBIE BEJIUYHHBL.

BpraucnsaTe B KOHKPETHBIX CHTYalUsX 3HAUYCHHSA
MaKCHUMAaJIbHOM KUHETUYECKOM SHEPruu
(hOTORNIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB, PaOOTHI
BBIXOJIa, 3aIUPAIONIEr0 HANPSDKEHUs, YaCTOTHl U JUINHEI
BOJIHBI, COOTBETCTBYIOLIMX  KpacHOM rpaHuLe
¢dororddekra.

[IpuBoauTh mpuMepsl Ucnonb3oBanus Gorodddexra.
OOBACHATH CYyTh KOPIYCKYIISPHO-BOIIHOBOT'O Tyaji3Ma.
OmmceBaTh onbITH JleGeneBa o U3MEPEHHIO JABJICHUS
CBETa U OIBITH BaBuiioBa 1o onrtuke.

BeIsiBsiTh  3HaueHHME ¥ MPOMCXOXKICHUE CJIOB
(Hanmpumep, «KBaHT»).

OOBACHATH, JO0Ka3blBaTh HAa OCHOBE 3HAHUH O
METOAOJIOTHSX (U3UKH KaK HCCIIEI0BaTeIbCKON
HaYKH

¥ Jpyrux MpeIMETHhIX obiacreil (Hanmpumep,
KakuM o0pazoM B Qusuke (QOpMYIUpPYIOTCS
TUIOTE3BI (apryMEHTUPYHTE Ha IPUMEPE THIIOTE3bI
[lnanka), QopMynmupylOTCS JH TUIOTE3bl B
I'YMaHHTApHBIX HayKax, HaIpuMep, B
JUTEPATYPOBEICHUY, TICUXOJIOTHU U Jp., OSCHUTE
Ha KOHKPETHBIX MPUMepax).

Oco3HaBaTh LEHHOCTH HAYYHOTO MO3HAHMS MHDA,
YMETh BECTH [HAaJOr, BBHICIYIIMBATH MHEHHE
ONITOHEHTA, Y4aCTBOBATb B AUCKYCCHH, OTKPBITO
BBIp@XKaTb ¥ OTCTaWBaTh CBOIO TOYKY 3PCHUS
(HanpuMmep, TNpU MOIrOTOBKE M  IPOBEICHUU
guckyceun «OOUH B IOJe HE BOMH WJIM OAWH B
mose BOMH?!» (Ha nmpuMepe YUEHBIX-
UCCleioBaTeNlel, BHECHIMX BKJIAJ B OTKPBITHE
oroadekra)).

OpraHm3oBEIBaTh CBOIO ACATENHFHOCTH (HAIpUMep,
MIPA BBITOTHEHUH TPOEKTOB «CKOIMBKO (HOTOHOB
MoTalaeT B TIIa3 4enmoBeka?y, «Ourymaere Ju BB
JIaBJIicHHE cBeTa?»).

Bnazgers HaBBIKaMH CaMOIIO3HaHMSI,
CHCTEMATH3UpOBaTh W 0000mImaTh WH(OPMAIHIO,
UCIIONB30BATh  Pa3lM4Hble  MH(POPMALUOHHBIE

pecypchl (HampuMmep, TpH HAIMCaHUH 3cce U
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MOJATOTOBKE  (DOTOBBICTABKH  «A.  DUHINTCHH:
HOOCIICBCKUI JTaypeaT M YSITOBEK» ).

[Tonws3oBatbcs U POBBIMHU/TIEIATHHIMH
pecypcamy, dpoBoit TEXHUKOHN u
KOMITBIOTEPHBIMH ~ TIpOrpaMMamMH  00pa0oTKH

mdpoBoit mHpOpMaIK (HapUMep, CMOHTHPYHTE
¢ueM «OT HEMOTO KHHO

K udpoBoMy KuHEMaTorpady»).

[TpuMeHsITh 3HaHMS K pEeIIeHNI0 (PU3MUECKHX 3a/1a4
(BBIYMCITUTENFHBIX, KAYECTBEHHBIX, Tpa(UuecKuXx)
HAa  YpOBHE  OIEPUPOBaHUS  CIEYIOIIUMHU
MHTEIUICKTYyaJIbHBIMM ~ ONIEPAalMsIMU:  TOHUMAaHUe,
MPUMEHCHHUE, aHaJIN3, CHHTE3, OllCHKA, 0000IIeHHE,
CHCTeMaTH3alusl.

§ 6.1-6.15 | AtomHuas ¢pusuka. KBanroBas Teopust JaBaTh ompeneneHue TOHATHH: aToMHOe  Anpo, | ['eHepupoBaTh uaew (Hampumep, NpU HANHUCAHUU
CnexrpanbHele 3akoHOMepHOCTH. CTpoeHHe aroma. SHEPreTUYeCcKuil ypoBeHb, SHEPT U HOHU3AIHH. acce «Kaxk COBEPILAIOTCS OTKPBITUS !
Monens Tomcona. OnbITHI Pesepdopaa. OnuceiBathk onbIThl Pesepdopra. (ocHoBBIBasich Ha uccrnenaoBanusx H. bopa)).
Ilnanerapnas mogens aroma. Iloctynartsl bopa. OnuceiBaTh M CpaBHUBATH Mojend atomMa TomcoHa u | OnepupoBaTh uH(popManmeld B NPEIMETHOM
Monens aToMa BOZIOpOZIA 1o bopy. Pezepdopnaa. KOHTEKCTe (HampuMep, TpH MOSICHEHHH CMBICTa
OKcIepuMeHTaIbHOEe JI0Ka3aTeJIbCTBO PaccmaTpuBath, UcciieIoBaTh U ONMUCHIBATH JMHeW4aTeie | Gpasel: «Teopuss Bopa siBisiercsi monoBHHYATOM,
CYILIECTBOBAHUS CTalLMIOHAPHBIX COCTOSIHHUI. CIIEKTPBI. BHYTPEHHE TNPOTHBOPEUUBOI»; NPU ONUCAHUHM HU
Tpynnoctn Teopuu bopa. KBanToBas MexaHHKa. @dopmynupoBaTh KBaHTOBbIE MIOCTYIaThl bopa. N300paKEHNH «IIOPTPETa IEKTPOHA).
KopmyckynsapHo-BoinHOBON nyanu3M. COOTHOIICHHE OOBsICHATh JMHEHUaThIe CIIEKTPhl aToMa Bojopona Ha | JlokaspiBaTh (Hampumep, JIOKaXKHUTE, YTO B 00JIAaCTH
HEOIpeAEIEHHOCTEN [eiizenOepra. Bonnst OCHOBE KBaHTOBBIX I10CTYJ1aTOB bopa. MHUKPOMMpA IIOHSATUE MIHOBEHHOW CKOpPOCTH HE
BEPOSATHOCTH. WurepdepeHuunss  BeposSTHOCTEH. PaccunThiBaTh B KOHKPETHON CHUTyallMH YacTOTy H | UMEET CMBICIA).

MHOTr03/1eKTpOHHbIE aTOMbI. KBaHTOBBIE MCTOUHUKHU IUIMHY BOJNHBI HCIyckaemoro ¢oToHa npu mnepexoxe | CucremMaTn3mpoBaTh M 0000IaTh MH(GOpPMALMIO B
CBeTa — JIa3ephbl. aToOMa M3 OJHOTO CTallMOHAPHOTO COCTOSIHUSI B JPYroe, | NMPEAMETHOM, MEKIIPEIMETHOM U METalpeIMETHOM
SHEPTHI0 HOHU3ALUH aTOMa. KOHTEKCTaxX (HampuMmep, IIpU HAMHCaHUU 3cCce

Konmponwvnaa paboma no meme OOBSICHATH IPUHLIUI ASHCTBUS J1a3epa. «[Ipuanun [Taynu u B3anMoaeicTBHE TIONCH» ).
«CtpoeHue aToMay. Habmtonate meficTBue nasepa. [TpuMeHsITh 3HAHUS K pelleHNI0 (U3NUECKHX 3a/1a4
BbrumcasTe JUIMHY BOJIHBI YacTHUIBl C H3BECTHBIM | (BBIUYMCIMTEIBHBIX, KaUCCTBEHHBIX, I'paHUecKuX)
Tema npoexma 3HAa4YEHHEM MMITYIIbCa. Ha  YpPOBHE  OINCPUPOBAHHUS  CIEAYIOIIUMHU
Caenaiite ¢oroansbom mo Teme «KopmyckymsipHo- MHTEIUIEKTYyaJIbHBIMM ~ ONEPALMSIMUA:  TTOHUMAaHHE,
BOJTHOBOH yallU3M: «IBOMHAs KM3Hb OJHOTO JIUIIA) NIPUMEHEHNE, aHallu3, CUHTE3, OI[CHKa, 00001IeHue,

CHCTeMaTH3alusl.

§ 7.1-7.23 | ®du3uKa aTOMHOr0 siApa JaBate ompeneneHus IOHATHH: MaccoBoe 4ucio, | Oco3HaBaTh yrpo3bl, CBS3aHHbIE C NPUMEHEHHEM

ATOMHOE SIpO M 3JIEMEHTAapHbIE YacTULbl. MeToabl
HAOIOACHUS W PETHUCTPAIINH dJIEMEHTAPHBIX YaCTHUIL.
OTKpBITHE €CTECTBEHHON PaTHOAKTUBHOCTH. AJb(]a-,
Oera- ®W TraMMa-m3Ny4deHHs.  PaJaWoOaKTHBHBIC
TpeBpalieHus. 3aKOH paJMOAKTHBHOTO pacmaja.

HYKJIOHBI, SiIEPHBIE CHIIBL, TeEKT MacC, YJHEPTHS CBSI3H,

yaenpHas SHEPTHA CBSI3H aTOMHBIX saep,
paanoaKTUBHOCTb, AKTHBHOCTD paanoaKTHBHOTO
BEIIECTBA, MEPHON  MOIypacrmaza, HCKYCCTBEHHAs

paZMoOaKTHBHOCTb, SIICPHbIE PEAKIMH, YHEPreTHIECKUH

SICPHOTO OpYXHUs (HampuMmep, IMpU TOIrOTOBKE
COIMATEHOW aKIMX Ha YPOBHE CEMBH/IITKOIBI/CETH
KON «SIaepHoe opykue — omacHo!»).

Cucrematu3upoBatbh u 0000maTh WHOpPMANHIO/
3HAHUSI B TPEIMETHOM, MEXKIPEIMETHOM |
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Ilepuon  monypacnana. N3zoromnsl. [IpaBuio
cMmemeHns. MckyccTBeHHOe IMpeBpallieHHe aTOMHBIX
saep. OtkpbiTue HelTpoHa. CTpoeHue aToOMHOIO
spa. SnepHble CUIbl. DHEPIus CBSI3U aTOMHBIX SAEP.
HckyccTBenHas PaAMOaKTUBHOCTb. SAnepusie
peaxiu. Jlenenue spep ypasa. llemHele snepHble
peakiuu.  SnepHelii  peaktop.  TepMosiiepHble
peaxIuu. [Ipumenenue SIIEPHOM SHEpIuu.
[lonydeHne paauMOaKTUBHBIX HW30TOMOB M HX
MIPUMEHEHUE. Buonoruueckoe JieiicTBue
PaAMOAaKTUBHBIX U3JIy4eHHH.

Konmponwvnas paboma no meme
«ATOMHOE SAPO»

BBIXOJ SIZICPHOM peakUuH, LEeNHas sAaepHas peaxiys,
K03(UIMEHT pa3MHOKEHHsS HEHTPOHOB, KPUTHYECKas
Macca, peaKTOpbI-pa3MHOXKHTEIH, TepMosiiepHast
peaxis.

CpaBHHUBATh CBOMCTBA IIPOTOHA U HEUTPOHA.

OrnuceiBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb SI/Ipa.
OnpenensiTe COCTaB sJ€p Pa3IUYHBIX JJIEMEHTOB C
nomoInsio Tabnuibl Menneneesa. M3o0paxars u 4nTaTh
CXEMBbI aTOMOB.

Berunciste nedekt Macc, SHEpTuio CBS3U U YISIbHYIO
SHEPTHI0  CBSI3M  KOHKPETHBIX ~ aTOMHBIX  SZIEp.
AHanu3upoBaTh CBSI3b YIECABHONW JHEPIUU CBA3H C
YCTOMUYMBOCTBIO saaep. [epeuncnsate BUJIBI
PaZMOaKTUBHOIO pacmajga aToMHBIX sanep. CpaBHUBAaTh
cBoiicTBa anb(a-, GeTa- ¥ raMMa-U3IIydCHUH.
3al'[I/ICI>IBaTI), O6T>SICH$[TB 3aKOH pPagnoOaKTUBHOI'O
pacmazga, yKa3plBaTh TpaHUIBI €ro MNPUMEHUMOCTH.
OnpenensiTb B KOHKPETHBIX  CHUTYallUIX  YHUCIO
HEpacCmaBIIUXCA AACp, YWUCIO paclnaBHIUXCA  AO€p,
MIepHOJ TIoNTypacia/ia, akTHBHOCTb BEILECTBA.
3amuceiBaTh sAAepHbIE peakiuu. OmnpenensaTb MPOLyKThI
SIIEPHBIX peakuuil. PaccunThiBaTh SHEPrUUECKUM BBIXOJ
SIIEPHBIX peaKLuil.

OnucbiBaTh MEXaHU3MBl JEJIEHUS sIIep U LEMHOH
anepHoii  peakuuu.  CpaBHMBaTh  sSJEpHBIE U
TEpMOsIIEPHBIE PEAKLIUHL.

METanpesMETHOM KOHTEKCTax (HampuMep, NpH
HallMCaHUM  pacckaza O  paJMOaKTHBHOCTH
npuayMaiitTe K HeMy Ha3BaHHE, K KaKOMY
JUTEpaTypHOMY KaHpy (91oc, JHpHKa, pama)
OTHOCHTCSI Ballle NPOW3BE/ICHHE; IPU IMOJTOTOBKE
noknanoB  «PamuoyriepogHoe  aTHpOBaHUE:
CYIIHOCTb ~ Meroja,  cdepbl  NMPUMEHEHHS,
«[lonydyeHne W TpUMEHEHHE PaJHOAKTUBHBIX
H30TOIOBY).

OpraHu30BbIBaTH CBOIO JIESITENLHOCTH (HampuMmep,
npu pa3padOTKe KOHIEMIUH IMPOEKTa 10 OYHCTKE
OKpYKaIOIIeH Cpeibl OT PaIOAKTUBHBIX OTXOJIOB).
YMeTp BeCTHM [Malor, BBICHYIIMBAaTh MHEHHE
OIIIOHEHTa, YY4acTBOBAaTh B JIUCKYCCHH, OTKPBITO
BbIpaXXaTb MW OTCTauBaTb CBOIO TOYKY 3pCHUA
(HampumMep, TMpH TOATOTOBKE U  TPOBEICHUU
JcKyccun «Mup 0e3 siiepHOU dHeprun: Mug Wit
PEaTbHOCTBY).

[IpuMeHsITh 3HaHUS K PEIICHUIO (PU3MYECKUX 3a]1au
(BBIUMCIUTENBHBIX, KAaUYeCTBEHHBIX, I'pa(UuecKux)
Ha  ypOBHE  ONCPUPOBAHUS  CIECIYIOLIMMU
MHTEJUICKTYalIbHBIMI  OIEPAlMsIMU: [TOHHMAaHHUe,
MIpUMEHEHNE, aHaJIN3, CHHTE3, OlleHKa, 0000IIeHHe,
CHCTEMAaTU3aLHsL.

§8.1-8.7

DJleMeHTApHbIE YaCTHIIBI
Tpu osrama B pa3BUTUM (U3UKH 3IEMEHTAPHBIX
gacturl. OTKpBITHE TO3UTPOHA. AHTHYACTHUIIHI.

Pacnag HEUTpOHa. OTKpbITHE HEUTPUHO.
[Ipomexxyrounsie GO30HBI — IMEPEHOCUYNKH CIAObIX
B3aUMOJIEHCTBUM. CKOJIBKO CYLIECTBYET

sjeMeHTapHbix vactull. KBapku. BzaumopelictBue
KBapKoB. [ JIIOOHBI.

IlepeuncnsiTb OCHOBHBIE CBOMCTBA  3JIEMEHTAPHBIX
YaCTHIL.

Bb1aensTh rpymiel 3IeMEHTapHBIX YaCTHII.

[lepeuncnsts 3aKOHBI COXpaHeHHUs, KOTOpBbIE
BBINOIHAIOTCS MPU TMPEBpAIEHNAX JacTull. Ha3epBaTh 1
CpaBHHUBATH BUJBI (PyHIaMEHTaIBHBIX B3aNMOACHCTBUIA.
OnucelBaTh  poib  YCKOpUTENEW B HU3YUCHHH
3JIEMEHTApPHBIX YACTHII.

CucreMaTu3upoOBaTh it 0000mmaTe
nH(popMaInio/3HaHUs, UCTIONB30BaTh TpaduuecKue
cpeacTBa 00paboOTKU MHpOpMAIMK (HAIpUMep, Ha
OCHOBE reorpauueckoil KapThl HApHUCyWTE KapTy
OTKPBITUI  PA3JIMYHBIX 3JIEMEHTapHBIX YaCTHII,
HaOmIOmaeTcss 1M Kakas-HUOyIb TEHACHIMS B
reorpay OTKPBITHH JIEMEHTAPHBIX YACTHUII, TIPU
MIOMCKE OTBeTa Ha Bompoc: «CKOJIBKO B HACTOAIICE
BpEMsI CYIIECTBYET IIEMEHTaPHBIX YACTHII?»).

CucremMatu3upoBaTh U 0000IIaTh 3HAHUSA B BUAC
KapTel ~ TIPEJCTaBICHHH 00  BJIEeMEHTapHOM
YCTPOMCTBE MAaTe€pUd W B3aUMOJAEUCTBUAX MEXKIY
gacTuramMu  (HampuMep, TpH  OOBSICHECHHH
CTaH/IAPTHOMN MOJIETIH; pu HalMCcaHNH
aHAJIUTHYECKOro 0030pa «bonpmiol  aapOHHBIN
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Konnaﬁz[ep: HUCCIICAOBAHUA U HpOGKTLI»).

JlaGopaTopHbIli NPaKTHKYM 10 ONTHKe W
KBAaHTOBOIl (hu3HKe

1. H3ydeHue 3aKOHA NPEIOMIICHHS CBETA.

2. VI3MepeHne 1mokasaressi MpeOMIICHHs CTEKIa TpH
TIOMOIII MHKPOCKOTIIA.
3. Uswmepenue
pacceuBaroIiei JTUH3bI.
4. COopka ONTHYECKUX CHCTEM.

5. HccnenoBanue nHrepdepeHInm cBera.

6. MUccnenoBanue qudpakiyu CBETa.

7. Ormpenenenne JUIMHBI CBETOBOH BOJHBI IIPH
TIOMOIIU TUPPAKIIMOHHON PELIeTKH.

8. Usyuenue sBnenuii Qortoddpdekra. M3mepenue
paboThl BHIXOJIA IJIEKTPOHA

(hoKycHOro pacCTOsIHUS

HccnenoBaTh 3aKOH NIPENIOMIICHHS CBETA.

W3mepsiTh moKa3aTelb IPEIOMIICHHS CBETA MPHU MTOMOIIN
MHKPOCKOITA.

Wzmepsith hokycHOE paccTOsSHIE pacCEeUBAONIEH JIMH3HI;
CoOupats ICHCTBYIOIINE ONTHYECKUE CUCTEMEI.
HccnenoBaTh nHTEpPEpeHIHIO U TU(GPAKIIHIO CBETA.
OmpenensiTh JJIMHY CBETOBOH BOJHBI TIPH  MTOMOIIH
JT(BPAKIIMOHHON PEIIETKH.

HccnenoBate sBienue Gporodddexra, u3mepsars padoTy
BBIXO/Ia DJICKTPOHOB.

[pencraBusTh Pe3yJIbTaThI (uzmueckux
M3MEpeHNnit B pazuuyHbIX (opmax (Talbmuipl,
rpaduKy, TuarpaMMBbl U JIp.).

Or1eHNBaTh JIOCTOBEPHOCTH JIAHHBIX, IMTOTYYEHHBIX
B (PU3MUECKOM DKCIIEPHMEHTE.

PaGoraTp B mape u rpymme npH pelieHnd 3a4ad U
BBINOJTHEHUN MPaKTHYECKUX 3a/laHui,
UCCIEIOBaHNH, TUTAHUPOBATh AKCIIEPHUMEHT.

Ctpoenne Bcenennoii (8 u)

ConHedyHasi cucTeMa KaK KOMIUIEKC T, WMEROLIHUX
obmiee mnpoucxokaeHue. OOHME XapaKTEPUCTHKH
riaHeT. I nanersl 3eMHOM rpynnel. Janekue miaHeTsl.
Comane u  3Be3abl. CTpoeHHME W HBOJIIOIUA
Bceenennoii.

JlaBaTh ompeneneHWe TOHATHI: HeOecHas cdepa,
SKJIUITHKA, HEOECHBIN PKBATOp, MOIIOC MHUPa, OCh MHpAa,
IpsMOE BOCXOXJICHHE, CKIIOHEHHE, Mapajulakc, Mapcek,
ACTPOHOMMYECKAsl  €IAMHULA, T[epuresuii, adenui,
COTHEYHOE 3aTMEHHEe, JyHHOE 3aTMEHHEe, IIIaHETHI
3eMHOW TPYIIHBI, IJIAHETHI-TUTAHTHI, aCTEPOHI, METEOop,
MmereopuT, (otocdepa, CBETUMOCTb, MPOTyOepaHel,
nyabcap,  HEUTpOHHas  3Be3da, 4€pHas  JbIpa,
MPOTO3BE3/1a, CBEPXHOBAs 3Be3/a, TalaKTHWKa, KBazap,
KpacHoe cMmelleHne, Teopusi bonpmioro B3psBa, BO3pact
Bcenennoii.

Habmtoxate JIyHy 1 TIIaHETHI B TEIECKOIL.

Briensats ocobeHHOCTH cucTeMbl 3emitsi-JIyHa.
PacniozHaBaTh JIyHHBIC M COTHEUHBIC 3aTMCHHSI.
OOBSCHITH IPUIUBHI U OTJIUBEIL.

OnwuceBath cTpoeHne CONHETHOH CHCTEMBL.
[lepeuncasaTh TaHETHl ¥ BUABI MAJIBIX TEI.

OmnwuceBath cTpoenne ConHIa.

Habmtomates comHeunsie nisTHA. [lepeducnaTs THIIMYHBIC
TPYIITBI 3BE3]I, OCHOBHBIE (PM3UUYECKUE XaPAKTEPUCTHUKU
3BE3I.

OnwuchBaTh YBOTIONHIO 3BE3 OT POXKICHHUS 10 CMEPTH.
HasbiBaTh camble sipkue 3BE3bI U CO3BE3MSL.

Hcnonb3oBath  pasziuyHble  MHGOPMAIMOHHBIC
pecypcel Uil MOMCKAa M HCCICIOBaHMS
N300pakeHNH KOCMUYECKHX 00bEKTOB.

Cobutonath IpaBuiIa 6e3omacHoCcTH npH
HaOmonennn ConHua.

HUcnonp3oBaTh WuTepuer s Mo1cKa
n300pakeHn i KOCMHMYECKHX 00BEKTOB u

uHpopmanm 06 UX 0COOCHHOCTSIX.

YyacTBOBaTh B o0cyx1eHnn H3BECTHBIX
KOCMHMYECKHUX HCCIEeN0BAaHUN. BBIIEISITh COBETCKIE
U poccuifckue  JOCTHKEHHsS B o0yacTu
KOCMOHABTHKH U HCCIIEN0BaHUS KOCMOcCa.
OTHOCHTBCSL ¢ YBaXKEHHEM K POCCHMCKHM YUEHBIM
1 KOCMOHABTaM.

l'oroBHTH Tpe3cHTAIMM W COOOWICHUS IO
N3Yy4EHHBIM TEMaM.
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IlepeuncnsaTs BHABI TalakTUK, ONUCBIBATH COCTaB U
CTpOEHHUE TajakTWK. Beraensats Mneunsli Ilyte cpenn
Jpyrux rajgaktuk. Omnpenenars Mecto ConHeuHOH
cucremsl B ['anaktuke. OnieHUBaTh MOPAAOK PACCTOSHUMN
JI0 KOCMHYECKUX OOBEKTOB.

OnuceiBaTh CyTh KpPacHOro CMEUIEHHS U €ro
UCTIOJIB30BaHKUE NPU U3YUCHUH TaTaKTHK.

[IpuBoanTe KpaTkoe W3JIOKEHHEe Teopuu bonbuioro
B3pBIBA U TEOPHHU pacHmpsitomeiicss BeceneHHoi.

3HaueHne (l)M3HKPI AJIsA 00bSICHEHHS MHUPA 1 PAa3BUTHUSA ITPOU3BOAUTEC/IBHBIX CHJI OﬁlllCCTBa (2 ‘{)

cTp. Enunas ¢wusmueckas kapruna wmupa. Duzuka wu 2 OOBSICHATD SBJICHUSI HA MUKpPO-, MaKpo-, METaypoBHsX, | Brnaners MeroqaMum HaydyHOrO TMO3HAaHMS —Ha
431-441 | Hay4HO-TEXHUYECKAs PEBOIIOIINSI. OIUPAsACh Ha YyeThIpe (yHIaMEHTANBHBIX | IPEIMETHOM M MEXKIPEIMETHOM  YPOBHSX
B3aUMOJIEHCTBHS (TPaBUTAIIMOHHOE, JIEKTPOMArHuTHOE, | (HarmpuMmep, IPpH BBIICIICHUN OOIIEro U Pa3InuHOTrO
Temwt npoekmos CHIIbHOE H ci1aboe). B MEXaHU3MaX, CHoco0ax TMOSBJICHHS HOBBIX
1. Cpenaiite mnpeseHtaumio (0 MaTepuazaMm €CTECTBEHHO-HAYYHBIX U TYMaHUTAPHBIX 3HAHUH).
XY/IOKECTBEHHBIX MPOU3BEICHUH, HA OCHOBE aHAIN3a Cucremaru3upoBaTh W 0000maTh Quznyeckue
JKUBOIIUCH, COBPEMEHHOI'0 kuHemartorpada, 3HaHUS (HampuUMep, MPH BBITOTHEHUM 3aJaHMS:
MYJIbTUIUIMKIIMOHHBIX (UIBEMOB), «[Ipoknaccudunmpyiite CYILLECTBYIOLIME B
JIEMOHCTPUPYIOLIET O [IPOSIBJIIEHNE Ppa3INUHBIX HacTroslIee BpeMs MEIUIUHCKNE
(u3MUECKUX MPOLIECCOB. puOOPBI/yCTPONCTBA, CKOHCTPYHPOBAaHHbIE — Ha
2. Cpemaiite pekiIaMy pagapoB  Pa3iIUIHOTO OCHOBE PAa3JIMUHbIX (PU3MYECKHX SIBJICHHH (OTBET
HAa3HAYEHUsS,  aJbTCPHATUBHBIX  ABTOMOOMJIBHBIX HPECTaBbTE B BUIE CXEMBI)»).
JBUTATENCH; albTepHATHBHBIX HCTOYHUKOB YHEPTUH. CucrematusupoBath M 0000maTs HH(OpMaIHo/
3. TIloarorosbte COLIMATIBHYIO aKIHIo, 3HAHMS B MPEIMETHOM M METalnpeIMETHOM
NOCBALIEGHHYIO ~ Hpo0jieMe  JHeprocOepexeHus; KOHTEKCTaX  (Hampumep, TpH  IOATOTOBKE
mpobaeMaM OXpaHbl OKPYXKAIOMIEH Cpebl. npesentanuu «Ha- HOApT — HanouckycctBo XXI
4. CozpaiitTe XpOHOIOTHYECKYIO JeHTY «OTKPBITHS BEKay).
B (H3HKe: NPUYHUHBI, JTUYHOCTH YYEHOTO, HOSBIICHHE Oco3HaBaTh IEHHOCTH HAyYHBIX METOIOB II03HAHUS
TEXHOJIOTUH, OKPY)KAIOIIasi CPeaay. B JII000M BHUJIE JEATENBHOCTH, YMETh BECTH AUAJIOT,
5. TIlposemute ompoc (Ha ypOBHE Kiacca, IIKOJIBI, BBICITYIIBATh MHEHHE OIIIIOHEHTA, y4acTBOBAThH B
POJCTBEHHUKOB u  Jpysei), BBISIBIISOIHI JMCKYCCUH, OTKPBITO BBIPAXKaTh H OTCTAUBATh CBOIO
UHOOPMHUPOBAHHOCTE O PA3IMYHBIX  (DH3HYECKUX TOYKY 3peHHs (Hampumep, INpPU MOATOTOBKE U
TIOHATHSAX, 3aKOHAX, SBICHUSX U3 Pa3HBIX Pa3IeloB MPOBEICHUH JHCKYCCUH «Duznka —
¢usukn. OTMmersTe Ha reorpadUuecKod KapTe MHTEpHALMOHATbHAS HayKa?!»).
CTpaHbl, HMMEHa YYEHbIX, JMOCTI)KEHHS KOTOPBIX BrictpanBaTh cBOI0O Oyaymiyro 0Opa3oBaTENbHYIO
BHECIIM ONpENENICHHBIH BKJIAJ B CTaHOBJICHHE, TPAeKTOPUIO B  acleKTe MNpOeCcCHOHAIBLHOTO
pasBuTHE (HU3UKM B pa3U4YHbIE HCTOPHUYECKHUE caMoonpeneNeHls (HanpuMmep, NpH  3alOoIHEHUH
TIEPHOTBL. tabmuip! «[Ipodeccnn, cBs3aHHBIC ¢ PU3UKOID).
Hrorosoe nosropenne (14 1)
[ToBTOpenue Tem 3a kypc 11 xmacca 14 |
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Msikumesa: yueOHO-MeToauueckoe mocobdue/ O.A. Kpeicanosa, I'.SI. Mskumes. — M.: JIpoda,
2017.
®dwusuka: Mexanuka. 10 xnacc. YrinyonéHnslii ypoBenb: yueonuk/ I'.5l. Mskumes, A.3. CHHSKOB.
— M.: poda, 2017.
®wusuka: MonekynspHas ¢usuka. Tepmonunamuka. 10 kimacc. YrinyOnE€HHBIA ypOBEHb: y4eOHUK/
I'.4. Mskumes, A.3. Cunsiko. — M.: Ilpoda, 2017.
@dwmsuka: DnexrpoanHamuka. 10-11 xmaccel. YrimyOnénusnii ypoBeHs: yueOnuk/ .5, Mskures,
A.3. CunsikoB. — M.: llpoda, 2017.
®wusuka: Konebanus u Bomubl. 11 kimace. YrioyOnéHnbeiii ypoBeHb: yueOnuk/ I'. 5. Msikumies, A.3.
CunsikoB. — M.: Jlpoda, 2017.
Ousuka: Ontuka. KeantoBas ¢wusmka. 11 wimacc. YrimyOn€éHslii ypoBeHb: yueOHuk/ [.51.
Mskumes, A.3. CunskoB. — M.: [lpoda, 2017.
dusuka. Yrayonéuusii ypoenb. 10 wiacc. Meroauueckoe mocodue/ A. B. Hlaranmuna. — M.:
Hpoda, 2017.
dusuka. YrayonéHusiii ypoeHb. 11 wiacc. Meroguueckoe mocodue/ A. B. Hlaranmuna. — M.:
Hpoda, 2017.
Actponomusi. BazoBeiii ypoBenb. 11 kmacc. YueOnux/ b. A. Boponmos-Benbsmunos, E. K.
Crpayr. — M.: lpoda, 2017.
Actporomus. 11 kmacc. Meronuueckoe mocobue k yueOHuky b.A. Boponmosa-BenssiMuHoBa,
E.K. Ctpayra «Actponomus. ba3ossiit ypoBens. 11 kinacen/ M.A. Kynamr. — M.: JIpoda, 2017.

JonmosiHuTEIbHASA JIUTEPATYypPa
®usuka. 10—11 xnaccel. 3agaunux/ H. U. Tonbadap6. — M.: dpoda, 2017.
®usuka 10 kmace. Aunaktudyeckue marepuansl/ A.E. Mapon, E.A.Mapon. — M.: [Ipoda, 2014.
®dusmka 11 kmace. Aunaktudyeckue marepuansl/ A.E. Mapon, E.A.Mapon. — M.: [Ipoda, 2014.
O®wusuka. 3amaynuk. 10-11 kmacesl/ A Il .PeimkeBud, M.: IIpoda, 2013.
Ousnka. 10 kmacc. Kontponsheie pabotel B HOBoM ¢opmare/ U.B. T'ogoa, M.: MuTemiekT-
Lernp, 2011.
Ousmka. 11 kmacc. Kontponsneie pabotel B HOBoM ¢opmare/ U.B. T'ogoa, M.: MuTemiekT-
Lernp, 2011.
TemaTnueckre KOHTPOJIBHBIE U CAMOCTOSATEIbHBIC paboThl Mo ¢usuke. 10 kmace/ O.1. I'pomiiera,
M.: Ok3ameHn, 2012.
TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSTENbHBIC pa0oTHI 10 (usuke. 11 kmace/ O.U. I'pomiieBa,
M.: Ok3ameHn, 2012.

HNHTepHET-pecypcnbl

@OenepalbHblil  LEHTp HMHPOpPMAIIMOHHO —  oOpa3oBaTenbHbIX  pecypcoB  (PLIUOP):
http://fcior.edu.ru
Enunas xosutekius mudpoBbix oopazoBatenbHbix pecypcos (EK): http://school-collection.edu.ru
Komnekius «EcTecTBeHHOHAYYHbIE SKCIIEpUMEHTBD»: http://experiment.edu.ru
MunuctepcTBo 00pazoBanus u Hayku PD: http://MuHoO6pHayku.pd
desepanbHbI HHCTUTYT TeJaroruueckux u3mepenuii: http:/fipi.ru
VYuurenbckuit mopran: Www.uchportal.ru
decTuBasb nemaroruueckux uaen «OTKpeITHIN ypok»: http://festival. 1september.ru
Annmanuu pusmueckux oobextoB: http://physics.nad.ru/
JXuBas dusmka: odyuaroras nporpamma: http://www.int-edu.ru/soft/fiz.html
Vpoku ¢usuku ¢ ucrnonb3zoBannem MuaTeprera: http://www.phizinter.chat.ru/
dusnka: 3MEKTPOHHAsT KOJUTEKITHs onbiToB: http://www.school.edu.ru/projects/physicexp
dusuka.py: callT [uId ydanmxcs U npernoaasareneii gpusuku: http://www.fizika.ru

40


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://experiment.edu.ru/
http://минобрнауки.рф/
http://fipi.ru/
http://www.uchportal.ru/
http://festival.1september.ru/
http://www.fizika.ru/

