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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETLIMK TpenojiaBanust yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TIpeaMeTramMu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YyUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHus.

dusznka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYINAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHomwueit. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢u3MKHM BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarouuxcs, B (OPMUPOBAHME YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUU UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lesnoB (U3MKH, BKIIOUYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuail Kypca (QU3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  uanpasnrennocmu. Kypc ¢usukm mnpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKU Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPEACTABICHUHN O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpaHHIAX
IMPUMEHUMOCTH TEOpHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU pPean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YyUYEHUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaresNbHOTO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMuCs yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH ¢ TIOCTAHOBKY OIBITOB TI0 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjieiia Kypca, TaK UM UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommpe BbIOOpa (U3NYECKOW MONENHM M CHUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECHeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMmMme 1o (Gu3uKe YICHHYSCKUX MPAKTHYSCKUX padOT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpamoHHOEe  000OpynoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U 00OECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIM s
UCCIICJIOBAHMSI ~W3YYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
1a060paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

o (GopMHpOBaHHE HHTEpECA U CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbLHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHHKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7a4 C $BHO 3aJIaHHOMN
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

e TMOHWMaHHUC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMH CAMOCTOSITEJILHOTO IUJIAHUPOBAHMS U TPOBEICHUS
(bU3NYEeCKUX SKCTIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAIH,
ONpENENICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

e CO3JaHUE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Peanuzanus BocnuratenbHOro mnoreHuuana kypca «®dusmka» B 10-11
KJIacCax OCYIIECTBISIETCA Yepe3 COJAEep)KaHhe YYeOHOro MaTepuayia, METObl
OpraHu3aluu y4yeOHOU AesATENbHOCTH, CUCTEMY JIa0OPAaTOPHOrO MpPAKTUKyMa U
CUCTEMY OlleHMBaHMs. BocnuTaTenbHbIE 3a/1aud BCTPOECHBI B CTPYKTYPY KaxKJI0TO
ypOKa U JOMAaIIHUX 3aJIaHUii, a HE BBIICJICHBI B OTJEIbHBIN BUJl JEATEIbHOCTH.

I. HWaterpaumss BoOCHUTATENbHBIX 3aJady B JTambl ypoka. Ha »stame
aKTyajqu3allud 3HAaHUW MCIOJb3YIOTCSI UCTOPUKO-HAYYHBIE CIPAaBKU O BKIIAJIE
otedyecTBeHHBIX (pusukoB (I1. H. Jlebenen, A. ®. Uodde, . B. Kypuartos, A. JI.
Caxapos, XK. 1. Andépos, I1. JI. Kanuna u ap.) B pa3BuTue MUPOBON HAyKU U
TEXHOJOTUM, 4YTO (OPMHUPYET YyBaXKEHHE K POCCHUUCKOM HAy4YHOM IIIKOJE H
NaTPUOTUYECKOE OTHOIIECHUE K IOCTUKEHUSIM CTpaHbl. Ha 3Tane uzyueHust HOBOro
MaTepuana IMOCTAaHOBKA MPOOJIEMBbI Yepe3 MPAKTUKO-OPUEHTUPOBAHHBIA CHOKET
(3HEepreTHka, KOCMOC, MEJUIIMHA, KJIMMAaT) pa3BUBA€T MOTHUBAIMIO U MOHUMAaHUE
CoIMaIbHON 3HauMMocTU (pu3uku. Ha stame 3akperieHus mapHasi W TpynmoBas
paboTa mpW peuieHUuH 3a7a4 U BBINOJHEHUU Ja00paTOpHBIX padoT GopMupyer
HaBBIKM COTPYIHUYECTBA, B3aMMONPOBEPKU M apryMEHTHUPOBAHHOTO nuasiora. Ha
sTane pediekcun oOydarolrecs: OLIEHUBAIOT HE TOJIBKO MPAaBHIIBHOCTh PacuéToB,
HO U KOPPEKTHOCTb PACCYXXIEHUH, IOTHOTY OOOCHOBaHWN u COOCTBEHHBIC
TPYIAHOCTH.

2. JlaGopatopHbIli MPAKTHKyM KakK BOCHUTaTeNbHas cpena. JlabopaTopHbie
paboThl — KirO4eBasi opMa peanu3alii BOCIUTATEIHPHOTO MOTEHITHANA (PHU3UKH.



OOyuaromuecss y4daTcsi oOpamaTthCs ¢ 00OpyAoBaHHEM OEpekHO U 0e30IacHoO,
(UKCUPOBATh pe3ysIbTaThl OOBEKTUBHO (HE MOJATOHSSA JAHHBIC O] OKUIACMBIi
OTBET), OLICHUBATh MOTPEUIHOCTH W AHAJIU3MPOBATh HMCTOYHUKH OMIMOOK. ITO
dopMHpyeT HAYYHYIO YECTHOCTh, OTBETCTBEHHOCTb, aKKYPAaTHOCTh M YBaXXCHUE K
9KCIIEPUMEHTAILHOMY MeToay. PaboThl B mapax W MajblX TIpyMmax pa3BUBAIOT
YMEHHE pacIlpeneisaTh 3a7add, JIOTOBapUBaThHCSI W COBMECTHO AaHAJM3WPOBATH
pe3yJIbTaTHI.

3. IIpakTHKO-OPHEHTUPOBAHHBIC 3aJa4d C COIMAIBHBIM KOHTEKCTOM. B
CUCTEMy 3aJlaHMii BKJIFOYCHBI 3aJaud, CBS3bIBAONIME (U3NYCCKHE 3aKOHBI C
peabHBIMU JKU3HEHHBIMU M MTPO(ECCHOHAILHBIMU CUTYAIIHSIMU:

. pacuér »HepromoTpeOiieHus OBITOBBIX TNPHOOPOB U  OIICHKA
3¢ (HEKTUBHOCTH 3HEProcOEeperarmnx TeXHOIOTHH;

. aHallM3 TMPUHIMIOB paboThl MeauIMHCKUX mpuodopos (Y3U, MPT,
PEHTIeH) U 00CYXICHHE BOMPOCOB O€30MaCHOCTH;

. OLICHKA  OSKOJOTMYECKHX  TOCIEACTBUNA  pPAa3IWYHBIX  CIIOCOOOB
nonxyuenust sHepruu (TIC, 'DC, ADC, BUD);

. pacuéT TOPMO3HOTO IMyTH U OIEHKAa (PAKTOpPOB OE30MaCHOCTH Ha
TPaHCHOPTE;

. aHanmM3  (U3NYECKUX OCHOB  KIMMAaTHYECKHMX M3MEHEHHH U

napHukoBoro 3ddexra. Takue 3amauu GopMHUPYIOT MOHHUMAHHE MPUMEHUMOCTU
¢u3MK B TOBCEIHEBHOM JKM3HHM, pPAa3BUBAIOT CIOCOOHOCTh  OLIEHUBATh
MOCNEACTBUSI TEXHOJIOTMYECKUX pElIeHuH U  (QOpPMHUPYIOT HSKOJIOTHMYECKYIO
KYJIBTYPY.

4. TlpoexTHast U wHccieqOBaTeNbCcKas JeITeIbHOCTh. B Teuenne yueOHOTO
roga oOydaroliyecss BBINOIHSIIOT HWHIUBUAYaAJIbHBIE WM TPYNIOBbIE MHHU-
IOPOEKTHl, BKIIOYAIOIIME: TIOCTAHOBKY MPOOJIEMBI, BBIIBUKEHHE THUIOTE3bI,
IUTAHUPOBAHUE HKCIEPUMEHTA WM TEOPETHYECKOTO HMCCIICIOBAHUS, MPOBEIACHHE
pacuéToB, MHTEPHPETALMIO PE3yJIbTaTOB U UX mpeiacrasieHue. Ilpumepsr tem:
«DHEepPreTUYeCKU ayauT MKOJIb, «OneHka 3(pPeKTUBHOCTH COTHEYHON OaTapen
B YCJIOBUSX YJbSHOBCKOM 00macTn», «®Pu3nka OBITOBBIX NPUOOPOB: OT yTIOTa J0
MHUKpPOBOJIHOBKM», «lllyMOBOe 3arpsi3HeHHEe B paiioHe IIKOJbI: H3MEpPEHHE WU
aHanmn3y», «DU3MUECKUEe OCHOBBI OE€30MACHOT0 BOXKACHHUS». 3alluTa MPOEKTOB
dopmupyeT HaBBIKM MyONUYHOTO BBICTYIUIGHHS, OTBETAa Ha BOMPOCH U
KOPPEKTHOTO OTHOILIEHUS K KPUTHKE.

5. OOcyxneHue O>TUYECKUX JWIEMM Hayku M TexHHku. Ha ypokax
OpPraHM3YIOTCSI AUCKYCCHUU MO TemaM, rie (u3nyYecKue 3HAHUS TEPECEKaloTcs C
MOpPaJIbHO-3THYECKUMH BOIIPOCAMHU: SIJIEpHAsi SHEPreTuka U €€ PUCKHU, CO3JaHHe
OpY>KHUSI MAaCCOBOT'O IOPayKEHHsI U OTBETCTBEHHOCTh YUEHOTO, TEHHAS! MHXKEHEPUS U



dbu3ndecKkue MeToAbl B OMOJIOTHH, UCKYCCTBEHHBIN WHTEJUIEKT U aBTOMATH3AITH.
OOyuaroluecs  yyaTcsi paccMaTpuBaTh MpodiieMy € pa3HbIX  CTOPOH,
apryMEHTUPOBATh MO3UIMIO, CIYIIATh ONIOHEHTOB M MOHHMMATh, YTO HAY4YHOE
3HaHUE HE HEUTPAJIbHO — €ro NPUMEHEHUE UMEET COIMaJbHble U STUYECKUE
nocneacteus. Ocoboe BHuMaHue yzaemsercs audaHoct A. J[. CaxapoBa Kak
npuMepy y4€HOTO, OCO3HABIIETO IPaKJAHCKYIO OTBETCTBEHHOCTb.

6. MexnpeaMeTHble CBSI3M W KOMIUIEKCHBIM monaxon. MHTerpamust ¢
MaTeMaTUKOW (MaTeMaTU4ecKoe MOJAETUPOBaHUE (PUIUYECKUX MPOLIECCOB),
XUMHEH (CTpoeHHue aTtoma, TeruioBble 3(PHEKThl peakiuii), Ouonorueit (puszuka
KJIETKH, Onodusuka), reorpadueit (KiuMar, NpupoaHbIe peCypchl), UHPOPMATUKON
(06paboTKa 3KCIIEPUMEHTATIBHBIX JTAHHBIX, MOJIEIMPOBAHUE) MO3BOJISET MOKA3aTh
YHUBEPCATBHOCTh (PU3MUECKUX METOAOB U (HOPMHUPOBATH LIEJIOCTHYIO HAYUHYIO
KapTUHY Mupa. MEXNpeaMeTHbIe MPOEKTHl Pa3BUBAIOT YMEHHUE CHUHTE3MPOBATH
3HAHUS U3 Pa3HbIX o0yacTel.

7. Pabora ¢ ommbOkaMH Kak BOCHHTATeNbHBIA mpuéM. PerymspHo
MPOBOJIUTCS aHAJIM3 TUIMUYHBIX OMIMOOK: HEBEpHAs MHTEPIIPETAIUsl HANpPaBICHUS
BEKTOPOB, MYTaHUIIA MEXIY CKaJISIPHBIMA U BEKTOPHBIMH BEJIMYMHAMU,
HEKOPPEKTHOE MPUMEHEHUE 3aKOHOB (HampuMep, KCIOJb30BaHUWE (OpMysa BHE
o0nacT WX MPUMEHHMMOCTH), OMHMOKM B pa3mMepHocTH. OOydarommuecs ydarcs
KJaccu(uupoBaTh OMMOKY, BRISIBJISATH MX UCTOYHUKY U BBIPAOATHIBATh CTpATETUN
npenynpexaeHusa. OmmOka BOCIIPUHUMAETCS HE KaK Heyaaya, a Kak To4ykKa i
pa3BUTHS.

8. MuddepeHurpoBaHHbIN MOAXOA U CO3JaHUE CUTyallMU ycrnexa. 3ajaHus
noaduparoTcs ¢ Y4Y4ETOM ypOBHS TMOJATOTOBKHM: 0a30Bble pacu€THble U
KaueCTBEHHbIE 3aJ]a4l 00ECIEUHMBAIOT JAOCTYIMHOCTH ISl BCEX y4alllMXCs, 3a7add
MOBBIIIEHHOTO YPOBHS (OJUMIIMAHBIC, 3a/1a4d C pa3BEPHYTHIM O0TBETOM U3 EI'D)
— pa3BUTHE I MOTHUBHUPOBAHHBIX IIKOJBHUKOB. ITO TMO3BOJSET KAKIOMY
oOy4aroneMycsi OUyTUTh MPOrPecc U COXPAHUTH MOJIOKUTEIBHYI0O MOTHBALHIO.
OreHka CTaBUTCA HE TOJIBKO 32 MTOTOBBIM OTBET, HO U 3a XOJ PacCyXICHUH,
KOPPEKTHOCTh MPUMEHEHUS (PU3UYECKUX 3aKOHOB U CIIOCOOHOCTh HAWTH OIIMOKY.

9. IlpodopuenranuonHas cocTaBistomas. [lpy pemeHnn npuKIaIHbIX
3alad U OOCYXKJIEHUM COBPEMEHHBIX TEXHOJIOTHH 00CyXaaroTcsi mnpodeccuu, B
KOTOPBIX BOCTpeOOBaHbl (DU3MYECKHUE 3HAHUSA: HHXKEHEP-KOHCTPYKTOp, (PHU3MK-
UCCIIeIOBATeNb, SHEPreTHK, CIEUHUATUCT MO0 MAaTepUajJOBEICHUIO, HWHXKEHEp-
MEXaTPOHUK,  paauoPu3uWK,  MEIUIUHCKUK  (U3UK,  CHEIUATUCT 1O
HEPA3PYLIAOLIEMY KOHTPOJIIO. Bxirouenune KEHCOB u3 peabHOM
npoecCHOHaNbHOM TPaKTUKH, a TakKXkKe pacckazpl O paboTe MpeanpusTuii
VYabsiHOBCKOW ~ o0OiiacThd  (aBUAcTpOCHHE,  MAIIMHOCTPOEHHE)  MOMOTaroT



00y4aromuMcsi COOTHECTH TMPEAMETHbIE HAaBBIKM C BO3MOXHBIMU TPACKTOPUSMU
00pa3oBaHMs U Kapbephl.

10. ®opmbl KOHTpOJIA, NOIJEPKHUBAIOLIME BOCHUTAaTENbHbIE 1ienu. B
KauecTBe (POpM TEKyIIEero KOHTPOJS MCHOJB3YIOTCS HE TOJBKO TPaIUuIIMOHHBIC
CaMOCTOSITENIbHbIE W KOHTPOJbHBIE PAa0OTHI, HO M: 3allUTa MUHHU-TIPOEKTOB C
OKCMEPUMEHTAJIbHOW YacCThlO, YCTHBbIE 3a4€Thl C OOOCHOBAaHUEM pPEIICHUS
KauyeCTBEHHBIX 3aJa4, B3aMMOOILIEHKA TPYNIOBBIX JIAOOPaTOPHBIX padOT, JIMCTHI
CaMOOIICHKU. B KpuTepuu OLIEHWBaHUS BKIIOYAIOTCA HE TOJBKO MpPEIMETHBIC
3HaHMS, HO U KOPPEKTHOCTh PabOThl C 000pYAOBaHHEM, KAYECTBO apryMEHTAIINH,
yMeHue paboTatb B KOMaHJE, COONIOACHHE MpaBUJ TEXHUKUM O€30MaCHOCTH U
CIIOCOOHOCTH K pedIieKCHuu.

Ha wusyuenme ¢usuku (6a30Bblii ypoBeHb) Ha ypPOBHE CPEIHEro OOIIEeTo
obpazoBanus otBojauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe no (¢U3MKE MEpeueHb JIabopaTOPHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
npoBeeHHsT J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHssI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MaTepUaibHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue CBOOOIHOTO MaJICHUsI.

KpuBonvHeiiHoe  nBWkeHue. J[BMKEHHE  MATEpUATIBHOW TOYKHA IO
OKPY>KHOCTH C IMOCTOSIHHOW 110 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopoctb. [lepuon n yactora obparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaCHHS.

Hanpasnenue ckopocty pu JBHKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaomn  otHOocuTensbHOCTM  [amunes.  llepBeii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon Herotona
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuma Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoJib>keHus, kauenus). Cuna tpenusa. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJA B dKUJKOCTH WIIH rase.

[TocTynarenbHoE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeA.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUWE: TMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanue yclloBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonsl coxpanenus 6 mexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTeHunanbpHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpHpie W HENMOTEHNHWaTIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANbHBIX CUJl C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSl 4YacTHUIl BelIecTBAa. MoJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETHYECKOM DSHEPIUMM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPHUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACANBHOTO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEprust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3Ty4eHHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaAYE.

[Tonsitue 00 aamabatHoM mpouiecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemioBol mamuHbl. [Hukn KapHo u ero kosdduimMeHT Mojae3HOro
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuyeckne YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Teja MpU COBEPIICHUM PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCHCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIUIonepeiaye.

OnpiT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasienus. CyOoaumanus.

YpaBHeHue TerioBoro OangaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJYyUYEHHUS] COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmonenue HarpeBanusi v MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHrne 0THOCUTEIBLHOM BIIAXKHOCTH BO31YXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
DnekTpusaius Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJIHUKH, TUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe none. Hanpsok€HHOCTh  anekTpudeckoro mosid.  [IpuHnun



CYNEPIO3ULMH AIEKTPUUECKUX NOJIEH. JIMHUKM HAnpsHKEHHOCTU SJIEKTPUYECKOTO
OJIAL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lortennman.  PasHocThb
noTeHUHUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DneKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINMN AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne 2IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlennma. MoImHOCTb
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 MOJTHOM (3aMKHYTOM) AniekTpuueckoi tenu. KopoTrkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIAH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexTpomiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIuS,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAUH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TN, XUIAKOCTEH H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JSJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, IOJAIIUITHAKHA, HCIIOJb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATENb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJWIBHUK, KOHIAUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMEHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3¢MJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAyKUMH. KapTMHAa JWHHI MarHUTHOU
WHIYKIWH TOJI MOCTOSHHBIX MarHUTOB.

MaruutHoe 10J€ NpPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmonelictBrue NpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnosje. Pabora cuibl Jlopenna.

SIBeHne AneKTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAsl Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1ose. OJEKTPOIABMXKYIIAS CUJIa HWHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS NTOCTYNATENBHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBHXKYILIAs Ccujia
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yYCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHre MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGatenbnas  cucrema. CB0oOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
["apmonunyeckue konebanus. [lepuox, wactora, ammumryga u (aza xoseOaHUU.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4ECKUd MASTHUK. YPaBHEHHE TapPMOHUYECKUX
kosnebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7CaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYXKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMSI.

Ilepemennbiii  TOK. CHUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU IMPHU MPOU3BOJACTBE 3IEKTpodHepruun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIIEKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENBHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



HabGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHbBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum 1mocCienoBaTeNbHOM COSAUHEHHHM PE3NUCTOpa, KaTyIIKH
VHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TuHUYM IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MajlblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO TOKa B LENM M3 MOCIEAOBATEIIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMazHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JJIMHA BOJHBL. [lonmepedHble W MPOJOJBbHBIE BOJIHBI.
WnTepdepenius u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3BYyKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHUE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHuuecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne nntepdepeHny u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXk€HUe,
peoMIIEHUE, TTOSIpU3aLns, AUPPaKIusl, HHTEPPEepEHIHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsmMonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CroxkHblil coctaB O6enoro cBera. Ler.

Cobuparoniie U pacceuBaromue JuH3bl. Tonkas smH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3oOpakeHuid B
coOMpaloIIMX U pPacceuBaOIIUX JiIMH3aX. PopMyna TOHKOW JIMH3BL. Y BEJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTephEpEeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus cBeTa.

TexHuyecknue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHas
ONTHKAa, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONIMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETa.
Ontuueckue mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenu MUKpocKomna, TEJIECKOIA.

HaoGmronenune natepdepeHnm cBera.

Hab6monenue audpakiuu cera.

Hab6monenue qucnepcnun cBera.

[TonyyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiiuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



M3mepeHne nokasaress NpesioMIIeHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBeTa.

Pa3nen 6. OcHOBBI crielIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUIT OTHOCUTEIBbHOCTH DWHINTENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBIL.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEJIAITUBUCTCKON YaCTHULIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [1nanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. Ypasuenue ODuiHITeHA 15 doTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckne yCTpONCTBA W MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyuenune u mnoromeHue
(GOTOHOB TpU MeEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BonHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
Hab6mtonenue nuaeitgaToro crekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTHBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOoCcTH.  OmbiThl  Pesepdopma mo  ompepeneHuio  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anb(a-, Oera-, ramMma-H3ITy4CHHS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monenb snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnag. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegext macco siapa.
Snepnbie peakuuu. [leneHne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCHIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTEeTUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.
Mertonabl HaOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EMMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUYKEHUE.

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCThb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCThY». 3BE3/bl TJABHOW TIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE3] TJIABHOW MOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue m nuxenue CoJyiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPBI B AApAX
TJIAKTHUK.

Bcenennas. Pacimmipenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3IydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPECIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOYIIAPHS U IPKHUE 3BE3MBI.

HaGmronenus B teneckon JlyHsl, utanet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHue

Pons ¢usmkn u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
U aCTPOHOMMH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, pojib (PU3NUECKON Teopuu
B (OpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpa, MECTO
bu3NYecKoil KapTUHBI MUPA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, Trunoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOJ00US TPEYroJbHUKOB,
onpe/eeHUe MIONIaaAH MIOCKUX GUryp u o0bEMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KosebaTenbHbIC
JBUXEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PEIIETKH, CHEKTPaIbHBIM
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAWA DJJIEKTPONIEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOJBUTATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHEro OOIIeTro
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
cOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U ONbITA JEATEIIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUU B 00pa30BaTeILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJAHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpLIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peann3o0BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUIA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTHM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHus  (QU3MKM  OCYLIECTBJISATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMH U METOJAMHU
(bu3nYECKO HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESTeIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOUCKY
METOJIOB pelIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAMH JICATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpPEeTalluy, MPeoOpa30oBaHUI0 U MPUMEHEHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTOTE3Y €€ peIlIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIBHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUSA MO (HU3UKE B MPAKTUUYECKYI0 00JacTb
KU3HECATCIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHAIU3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHrEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATIbHYIO
(dbopMy mpeAcTaBIEHUS U BU3yalU3alllu.

KoMMyHHKATHBHBIE YHHBePCcaIbHbIe YieOHbI€e 1eliCTBHUS:
OCYIIECTBISATH 00IIEHNEe HA yPOKax (PU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJAMHHUPOBATh JEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH padoTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YYACTHHKA KOMAaHIbI B
o0t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTh HOBBIE TPOCKTHI, OIEHUBATh HWICH C TMO3WIMU HOBHU3HHI,
OpPUTHHAIILHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH MNPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPyAMLIMHM B oO0JacTu
(U3MKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAa/JE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  KaK  OCO3HAHHUA
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIu3e pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOIero o0pa3oBaHUs Yy OOydarolIuxcs
COBEpUICHCTBYETCS IMOLIMOHAIIbHBIN WHTEJUICKT, TIPEAOIararo A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOH dMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C AIPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTh KOHQIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyYEHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETA, AOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIIH CTPOCHUS T'a30B, )KUAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKUA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMAaJeHUE TeN, IBUKEHHE IO OKPY>KHOCTHU, HHEPIHS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeN NPU HArpeBaHUM (OXJIAXAEHNUH ), TEILNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJEHCAlUs, IUIABJICHUE, KPUCTAIIM3alus, KUIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBs3b MEXKAYy [apaMeTpaMd COCTOSIHMSI Ta3a B  H30Ipoleccax,
JIEKTPU3aLUA TEN, B3aUMOJACHCTBUE 3aps10B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEJIUYUHBIL:
KOOpAMHATa, MyTh, IEpPEMEIICHNE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMIYJIBC TeNla, KHHETHUYECKasl SHeprus, MOTeHUHUAIbHAs SHEPrus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUUA NPABHWIBHO TPAaKTOBATh
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIB,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TeJ M TEIJIOBbIE SIBJICHHUS,
UCTIONB3Ys (M3MUYECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHMUECKOTO JIBHKEHUS MOJIEKYJ, CPEeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(POUIIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOIO JBHUraTeNsl; MpH OMHCAHUU
NOPaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIWYHH, HX
0003HAaYeHUsT W E€IMHULBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMHU BEJTMYHUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAIOB;
OpU ONMCAaHUM TMPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI, YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEINYNHAMMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpHOro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpaHEHMsl HMIIyJbCa,
OPUHLKII CYNEpPHO3ULUN CWJI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHMSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYIN C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATHP OCHOBHBIC€ NPHUHILMIBI JEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM JKHU3HHU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
co0upaTth YCTaHOBKY W3 MPEIOKEHHOTO OOOpYAOBAaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE TaONHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

cobmoiaTh mpaBmwiIa 6€30macHOTO Tpy/a MPU MPOBENCHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W MPOEKTHOM
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a yCIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoaUMbIe IJi1 €€ PElIeHHs], MTPOBOJUTh PACYEThl U OLIEHUBATH PEATBbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh KaueCTBEHHBIE 33/1a4H: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PAaCCyJCHUU C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJSIPHON MHGOpMAIK, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3OPOBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPY>KaIOIIEH cpee;



paGoTaThb B TpyHmne C BBIMNOJHEHHEM pA3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYNIbl, PAMOHANBHO PACIPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJ€KBAaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 Kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOW HAy4yHOM KapTHHBl MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM IJIEKTPUUECKUN 3apsf, JIyd CBETa, TOUCUHbIM UCTOYHMK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO siipa MpU pEUlIeHUU (PU3NYECKHUX
3ajay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAHTOBOU (DPU3UKH: INEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKUUS, JEWCTBME MAarHUTHOrO TOJs Ha
IPOBOJTHUK C TOKOM W JIBIKYIIMICS 3apsili, 3JIEKTPOMArHUTHbIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpOCTpAaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennyss, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

pPaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUUYECKYID  NPOBOJUMOCTb  pPAa3jIMYHBIX  Cpel) |

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Ysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUUECKHUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHWST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPHOJl M YacToTa
KoJebaHuii B Kosie0aTeIbHOM KOHTYpe, 3apsii M CHlla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTHYECKAasl CWJIAa JIMH3BI, TPU OMHCAHWUW TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAUEHWUS W €IWHUIIBI, YKa3bIBaTh
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIWYUHY C JAPYTUMHU
BEJTMYMHAMU;

OMKCHIBAaTh M3yUYCHHbIE KBAHTOBBIC SIBIICHUWS W MPOLIECCHI, MCHOIb3YS
bu3nYecKue BEIMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUO TOJIypacmaaa, SHEPTHs CBSI3H
aTOMHBIX S7Iep, TPU OINKMCAHUM TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
UCITOJIb3YEMbIX BEJIMYMH, MX OOO3HAYCHWUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE MPOIECCHI W SIBJICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIFHOTO M MapaUIeIbHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JE€KTPOMAarHUTHOU
UHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PAaCpOCTPAHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHHE ODWHINTeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTryH, 3aKOH COXPAHCHHS HWMITYJIbCA, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHWs MacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIpEJIETIATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
¢ TOKOM, cuiibl Ammiepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pPAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUHN: TMPH 3TOM
dbopmynupoBaTh TpobiieMy/3agadyy M = THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0OpYIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3MUECCKUX BEIUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPENTHOCTENW U3MEPEHMI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYUH C HCIOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: TMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOJUIl H
rpauKOB, AEIAaTh BHIBOBI IO Pe3ybTaTaM UCCICIOBAHMS;

coOmro/iaTh MpaBuiia 0€301acHOro TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W MPOEKTHOU
JEATETLHOCTH C HCTOJIB30BAHNUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJNB3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOMUMBIC ISl €€ pelIeHUs], MPOBOIUTh PACUYEThl M OLIEHUBATh PEATBHOCTH
MOJTYYCHHOTO 3HaUeHUs (PU3HUECKON BETHYUHBI;

pelaTh Ka4eCTBEHHBIE 3a7]a4i: BRICTPAUBATh JIOTHUECKU HETIPOTUBOPEUHUBYIO
[ETMOYKY PacCy)XJIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCTIONB30BaTh  NpPU  pEIIeHHWH  Yy4eOHBIX  3aJad  COBPEMCEHHBIE
MH(QOPMAIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAIH
U Tpe/CTaBICHUsl Y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(pOpMAIUY, TOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH TOIy4aeMyr0 HH()OPMAIHIO;

OOBSICHATh TNPHUHLUIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPONCTB, pa3inyarh YCIOBUS MX 0€30IMaCHOTO HMCIOJIb30BAaHUS B MIOBCEAHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHMS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEHUH C MPUOOpPaMH M TEXHUUYECKUMHU
YCTPONCTBAMH, U COXPAHEHUS 3JI0POBbSI U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHHS B OKPY>KaIoLIeH cpene;

paboTaTe B TpyINIe C BBHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYNNbl, PAMOHAILHO pPACIpeneisaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATENLHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJIeKBaTHO OLIEHHBATh
BKJIa/1 KaXK/I0TO U3 YYaCTHUKOB I'PYMIIbI B peIlIEeHHE pacCMaTpUBaeMon pOoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHme pa3iesioB U TeM

KoaunuecTBO 4acoB

JyeKTpOoHHBbIE (LM poBbIE)

Ne ni/m Konrtpoabnbie  IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3uKa U METObl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/U9ATW1KS5E
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 JmHaamuka https://m.eds00.ru/O8D5SO0P60O
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 1 1 https://m.edsoo0.ru/N7L60O5SUOR
Uroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOIICKYJIAPHO-KHHCTHHECKOI 9 1 https://m.eds00.ru/N5SO7Q8C1J
Teopuun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3BSHIR
A .
33 FPETATHRIE COCTOHI Bettectsa 5 https://m.edsoo.ru/H5YOY6UON
®da30BbIe IEPEXOBI
Uroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DJIEKTPOCTATHKA 10 1 1 https://m.edsoo.ru/L6V2T3W4D
II i i .T
4.2 OCTOFHHBIN SNICKTPHACCIHI TOR. 2OKH 12 1 1 https://m.edsoo.ru/D1PODSNOV

B pa3JIMYHBIX Cpeaax




Hroro no pazneny

22

Pe3epBHOE Bpems
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11 KITIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoanuyecTBO 4acoB

dyeKTpoHHbIE (LM poBbLIE)

Ne /i Kontponbnbsie  IlpakTHyeckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTsI padoThI
Paznen 1. JIEKTPOJAUHAMMUKA
M .0
1.1 ATHHATHOE HOJE. JICKTPOMATHITHAA 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHIYKITAS
Hroro no pasgeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbBI
M
2.1 CXAMHHICCKHC 1 STCKTPOMATHHTHBIC 9 1 https://m.edso0o0.ru/POC100X1V
Konebanus
2.2 MexaHH eCKHe 1 JICKTPOMATHHTHEIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHEI
2.3 OnTuka 10 3 https://m.edsoo.ru/RSLISONSW
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OcHOBBI CIELIMATIBHOM Teopuun

3.1 4 1 https:/m.edsoo.ru/Q3T7Z8R1R
OTHOCUTEIHHOCTH
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 OJ1eMEHTHI KBAHTOBOU OITHKU 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Crpoenue aToMa https://m.edsoo0.ru/X1G1M9Q31
4.3 ATOMHOE SAPO 5 https://m.edsoo.ru/D8Y6E8T4W




Hroro no pasneny 15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3NUKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/W2W3W2Y5C

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0maromiee MOBTOPEHUE 4 https://m.edsoo.ru/G4V7A6T4L
Hroro no pazneny 4
PeszepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
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HOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoandecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema Ypoka KOHTpOJILHbIe HpaKanecxne
n/n Bcero U3ydyeHHs ~ 00pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI

du3uka — Hayka O PUPOJE.
Haquble MCTOJbI ITIO3HAaHUA
OKPY’KaIoILEro Mupa

https://m.edsoo.ru/E217J5M0Q

Pone 1 MecTo ¢pu3uku B
(hopMUPOBaHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKOM JEATEIbHOCTH
J0IeH

https://m.edsoo0.ru/M9G2U7G3Y

MexaHnueckoe ABIKCHIE.
OTHOCHUTENBLHOCTh MEXAHHUYECKOT'O
nsrxenus. [lepememenue,
CKOpPOCTb, YCKOPEHHE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE NpsAMOJIUHEITHOE
JBHKCHHUEC

https://m.edsoo.ru/T1IK7L3W6W

PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE ABU)KEHUE

https://m.edsoo.ru/P1K4R5T8E

CBoOoiHOE TajieHuE. Y CKOPEHHE
CBOOOIHOTO IaACHUS

https://m.edsoo.ru/D8Y00Q3J8C

KpuBonuneiiHoe 1BUXEHHUE.
JIBrKeHue MaTepualbHOU TOYKU
10 OKPYKHOCTH

https://m.edsoo.ru/L200X7X5R

HpI/IHHI/IH OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/E2T5A6R2R




lNanunes. MuepuuanbHble
cuctemsl oTcuera. [lepBriil 3aK0H
HeroTona

Macca tena. Cuina. [lpunnun
CyHepHO3ULIuK cuil. BTopoil 3aKoH
HeroTona nis MaTepuanbHOU
TOYKH

https://m.eds00.ru/C6Y314T90

10

Tpernii 3akoH HeroToHa miist
MaTepHAIBHBIX TOUEK

https://m.edsoo.ru/F3L2EIN8O

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsioxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/S107Y674Q

13

Cuna tpenus. KoapduuueHnt
Tpenus. Cuiia CONpOTUBIICHUS TTPU
JBVDKEHUH TeJa B )KUIKOCTHU MU
rase

https://m.edsoo.ru/O713Z705R

14

ITocTynarenbHOE U BpallaTebHOE
JBMKEHUE a0COIIOTHO TBEPIOTO
tena. MomeHT cuitbl. [lieuo cuibl.
YcnoBus paBHOBeCUS TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

NMnynbsc MaTepuaibHOW TOYKH,
CUCTEMBI MATEPUAIIbHBIX TOYECK.
Nmnynbe cuibl. 3akoH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE IBUXKCHUE

https://m.edsoo.ru/H5SD7T0B4E




16

PaGoTta u MOITHOCTh CHITBIL.
Kunernueckas sneprus
MarepuanbHOI Touku. Teopema 00
W3MEHEHUU KUHETUYEeCKOW
SHEPrUuu

https://m.edsoo.ru/P1V3IK5WI1P

17

IToreHumanpHas SHEpIUs.
IToTeHnnanpHas 3HEPIUs yupyro
ne(pOopMHUPOBAHHON NPY/KUHBI.
ITorenunanpHas 3Heprus rtena
BOJIN3M OBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/W8A7F7MS5D

18

IToTeHnuanbHbIe U
HEIIOTEHIIMAIbHBIC CHIbl. CBSI3h
paboThl HEMOTEHITUATBHBIX CHJI C
H3MEHEHNEM MEXaHMIECKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

https://m.eds00.ru/Z607T1YOW

19

JlaboparopHnas pabora
«MccnenoBanue cBs3u pabOThI
CHJIBI C U3MECHEHHEM
MEXaHUYECKON YHEPIUHU Tesa Ha
IIPUMEpPE PaCTKEHHsI pE3UHOBOTO
KIYyTay

https://m.edsoo.ru/USKSR2F8U

20

KontponbHas padoTa mo teme
«Kunematuka. JlmHamMuka.
3aKOHBI COXPAHEHUSI B MEXaHUKE)

https://m.edsoo.ru/T7K9U6POU

21

OCHOBHEIE MTOJIOKEHUS
MOJICKYJIIPHO-KHHETUUECKON
TeopuH. BpoyHOBCKOE JBMKEHHUE.

https://m.edsoo.ru/W9Y8G6N2B




Huddy3us

22

XapakTep ABUKECHUS U
B3aMMOJJCUCTBHUS YaCTHI]L
BelecTsa. Mozenu cTpoeHus
ra3oB, KUAKOCTEN U TBEPIBIX TEI

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. Konuyecto
BemiecTBa. [locrosHHas ABoraapo

https://m.edso0.ru/X6P9D004R

24

TermnoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHHeE.
[lIxana temnepatyp Llenbcus

https://m.edsoo.ru/SO9H7NOCIG

25

WUneansueiii raz B MKT.
OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
OHCPIUUr ABUIKCHUS MOJICKYIJI.
YpaBHeHue Menpeneena-
Kunaneitpona

https://m.edsoo.ru/T1D8S6I0W

27

3axon [lanpToHa. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

Jlaboparopnas pabota
«HccnemoBanue 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

https://m.edsoo.ru/I2K2B2K9B

29

W3onporieccsl B HI€ATBHOM Ta3e U
ux rpaduyueckoe mpeacTaBICHUE

https://m.edsoo.ru/K6V3IN5SR4H

30

Buyrtpenuss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
CTOCOOBI €€ N3MEHEHHUS.
KonuuecTBo TermnoTel u paboTa.

https://m.edsoo.ru/V7F1C7N4Z




Buyrtpenuss sHeprus
OJTHOATOMHOTO HJI€aIbHOIO ra3a

31

Bupel reruionepenaun

https://m.edsoo.ru/X3N2UOB8H

32

VneapHas TEIIOEMKOCTD
BenecTBa. KoanuecTBO TEMIOTHI
MIpH TeTutonepeaade. AauadaTHbINA
poriecc

https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBbIii 3aKOH TEPMOAMHAMUKHU U
€ro MprUMEHEHHUE K U30Tpolieccam

https://m.edsoo.ru/C2W0B8N9B

34

Heo6patumocTs npoieccoB B
npupoze. Bropoii 3akoH
TCPMOJAUHAMUKNU

https://m.edsoo.ru/Y2I9P2D8R

35

[Tpunmun nevicteus u KT/
TEIJIOBOM MAaIlIMHBI

https://m.eds0o0.ru/M5V2V8Q3K

36

wuxn Kapno u ero KII/]

https://m.edsoo.ru/POB5SH2R70

37

DKosorudyeckue mpoodIeMbl
TEIUIOPHEPreTHKHI

https://m.edsoo0.ru/M9LIK2T2D

38

O6o0maromuii ypok
«Monexymnsapras ¢puzuka. OCHOBBI
TEPMOAMHAMUKH

https://m.edsoo.ru/J3POM3M8U

39

KontponbHas padoTa mo teme
«Monexymnsapras ¢puzuka. OCHOBBI
TEPMOTUHAMUKI»

https://m.edsoo.ru/TSD8B2H&P

40

[TapoobpazoBanue u
KoHJIeHcauus. Mcnapenue u
KHUIICHHE

https://m.edsoo.ru/L6P7VOV5K

41

AOCOJIIOTHASA U OTHOCUTEJIbHAS
BJIQKHOCTh BO3/IyXa.

https://m.eds00.ru/O0Z1Y4T7V




Haceiennslii map

42

Teépnoe Teno. Kpucrannuueckue
1 amop¢HbIe Tena. AHU30TPOIUS
CBOMCTB KpucTauioB. XKuakue
kpuctayiasl. CoBpeMEHHbIE
Marepuabl

https://m.edsoo.ru/Y 110X402N

43

[TnaBneHue U KPUCTAILTH3ALIUS.
VY nenbHas TEII0Ta TUIABJICHUS.
Cybnumarus

https://m.edsoo.ru/I2D111B7Z

44

VYpaBHEeHHE TEIJIOBOTO OalaHca

https://m.edsoo.ru/Z1E3H5N9R

45

OnexTpu3anus Tell.
Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/F605V4G7T

46

[IpoBOIHUKH, TUATEKTPUKHU U
MIOJIYTIPOBOJTHUKH. 3aKOH
COXPAHEHUS JIEKTPUUECKOTO
3apsiaa

https://m.eds00.ru/Y3IC60902E

47

B3aumopeiicTBue 3apsa10B. 3aKOH
Kynona. Touyeunsrii
JIEKTPUYECKUN 3aps]

https://m.edsoo.ru/C7L3D2A3E

48

Hanpsik€HHOCTB IeKTpUYECKOro
nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX MoJen. JInnun
HaNpsHKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

PaboTa cwit aieKkTpocTaTHIecKoro
noist. Ilorennuman. PasHocth
MMOTEHIINAIOB

https://m.edsoo.ru/Y3S7V905E

50

HpOBOI[HI/IKI/I " IUSJICKTPHUKHU B

https://m.edsoo.ru/V6BIBIC2F




3IEKTPOCTATUYECKOM IIOJIE.
Jusnexktpudeckast
MIPOHUIIAEMOCTh

51

OnexrpoémkocTs. Konnencarop

https://m.eds00.ru/T9S4S0D9Z

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaboparopHnast pabora
"H3MepeHue 3neKTpOEMKOCTH
KoHeHcaTopa"

https://m.edsoo.ru/USA5SVS5TON

54

[IpuHiMn nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMUPOBAJILHOTO armapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUYECKAas 3alIUTa.
3a3zeMiieHre IEKTPOIPUOOPOB

https://m.edso0.ru/Q4G7F3C8X

55

DNEKTPUUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [TocToAHHBII
Tok. Cuia Toka. Hampsixenue.
Conportusnenue. 3akon Oma 1ist
y4acTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnemoBarenpHOE,
napajuiesibHOe, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
Jlaboparopnast padota «13yuenue
CMEIIaHHOTO COEAMHECHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2W7W7S

57

Pabora 1 MoIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH

https://m.edsoo.ru/FOP117R3B




Jxoynsa-Jlenna

58

3axod OMma U1t TOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. Kopotkoe 3aMbIkaHue.
Jlaboparopnas pabota
«M3mepenne D/1C uctounmnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS»

0.5

https://m.edsoo.ru/A3WIHOE7R

59

PesepBHblitl ypok. KoHTponbHast
pabota mo Teme
"DnexTpoauHamMuka' /
Bcepocculickas npoBepoyHast
paborta

https://m.edsoo.ru/COP3M7K 1P

60

Oo6o06maromuii ypok
«DNEeKTPOANHAMUKAY /
Bceepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/C110M2I3L

61

DNEeKTpOHHAs IPOBOIUMOCTD
TBEPABIX METAJLIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAIIJIOB OT
TEMIIEPATYPHI.
CBepXpoBOANMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

DNEeKTPUYECKHUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBoAHUKH, X
coOCTBeHHAs U IpUMECHAs
npoBoaumMocTs. CBoiicTBa p—n-
nepexona. [lomynmpoBogHUKOBEIE
npudopsI

https://m.edsoo.ru/N7T4N7L6C




64

DNEeKTpUYECKU TOK B pacTBOpax
1 paciuiaBax 3JeKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
Jqycconnanys. JIeKTPOIU3

https://m.edsoo.ru/Z4G7R 716D

65

DNEeKTPUUECKUN TOK B ra3ax.
CamocTosiTeTbHbIN 1
HECAMOCTOSITEIbHBIN pa3psil.
Monnus. [1nazma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexkTpuueckue npudopsl U
YCTPONCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKU
0e30nacHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonrponsHast pabora o Teme
«Qnekrpocraruka. [locTosHHbBIN
3JEKTpUYECKU TOK. TOkH B
Pa3IMYHBIX CpeIax»

https://m.edsoo.ru/Q3H4L.9K 6L

68

PesepBubIil ypok. O6006maronmit
ypok 1o TeMaM 10 knacca

https://m.edsoo.ru/C3X1INON1U

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypcChl

ITocTossHHBIC MATHUTHI M X
B3auMOJiecTBHE. MarHuTHoe
nosie. Bextop MarHUTHOM
MHAYKIUU. JIMHAY MarHUTHOM
WHIYKIUU

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOIHUKA C
TokoM. OnbIT DpcTena.
B3anmopeicTere npoBOJHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2J

Jlaboparopnas padota «3yuenue
MAarHuTHOTI'O ITIOJIA KAaTYIIKU C
TOKOM)

https://m.edsoo.ru/H8C7R2H5SW

JleicTBMe MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia
Awmriepa. JlaboparopHas pabota
«HUccnenoBanue nerucTBUS
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/EQLOJ1L8U

JleicTBue MarHUTHOTO MOJISI Ha
JIBIDKYIIYIOCS 3apsDKEHHYIO
yactuiy. Cuna Jlopenna. Pabora
cuiel JIopeHna

https://m.edsoo.ru/TSH1A1ATM

DNeKTpOMarHuTHAasE WHIAYKIINSL.

https://m.edsoo.ru/T1T5A0DIN




IToTOoK BEKTOpa MarHUTHOM
150301090020, SR 1 (OR713914% 9117178
3aKOH 3JIEKTPOMarHuTHOM
unnykiuu dapanes

Jlaboparopnas pabota
«HccnenoBaHue SBiIcHUA
AJIEKTPOMArHUTHON WHIYKITAW

https://m.edsoo.ru/IIM7Q5N2H

NunykTuBHOCTS. SBIEHUE
camounaykiuu. 3/1C
CaMOUHIYKIMHU. DHEPrust
MarHMTHOTO TIOJISl KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

https://m.edsoo.ru/L8WS5I1J1Y

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE
MarHuThbl, 2JIEKTPOMArHuThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIIN
JJIEMEHTapHBIX YaCTHII,
MHIYKIIMOHHAs I1€Yb

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuit ypok «MarautHoe
1oJie. JIEeKTpOMarHuTHas
WH]TYKIIU S

https://m.edsoo.ru/I0OBOD4U1D

11

KonrponsHast pabora o Teme
«MarsuTHoOe 1oJe.
DNeKTpOMAarHUTHAS MH YKL

https://m.eds00.ru/QIHSNIVET

12

CB0OOIHBIE MEXAHUYECKUE
KoJjeOanus. ['apMoHnyeckue
KosnebOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJeOaHUH.
IIpeBpaiienue 3aepruu

https://m.edsoo.ru/N2A1A5T60




13

Jlaboparopnas pabota
«MccnemoBanue 3aBUCHMOCTH

Mepro/1a MaJibIX KoJieOaHui Tpy3a

Ha HUTH OT JUTMHBI HUTH U Macchl
rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

KonebarenpHbIN KOHTYD.
CBoOOAHBIC PIIEKTPOMArHUTHBIC
KOJIeOaHUs B NA€AIbHOM
KoJIeOaTeIIbHOM KOHTY]E.
AHaorusg Mexmay
MEXaHUYECKHUMU U
ANEKTPOMArHUTHBIMH
KOJICOAHUSIMH

https://m.edsoo.ru/VOJ3T1WIH

15

®opmyna TomcoHa. 3akoH
COXPAHCHHUS SHEPTUH B
HJICaJIbHOM KO0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/HIV3CENSE

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIEHHBIE
MeXaHHYECKHE KOJIeOaHus.
Pesonanc. BeinyxaeHHbIe
BHGKTpOMaI‘HI/ITHI:Ie KOHCGaHI/IH

https://m.edsoo.ru/F1Z4T1Z8V

17

[TepemMeHHBIN TOK.
CunyconabHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAYEHNUE CUIIbI
TOKA U HANPS>KEHUS

https://m.edsoo.ru/C2I5V5L6F

18

Tpancdopmarop. [IponsBoactso,

https://m.edsoo.ru/P8TIP3F51




nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO
3BOHKA, TEHEPATOPA IIEPEMEHHOI0
TOKa, JIMTHUH 3JIEKTpoIiepeaay

https://m.edsoo.ru/J3L8B2K 1M

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncnosnb3oBanus
ANIEKTPOIHEPTUH B IIOBCEAHEBHOMN
JKU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHuuyeckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacripocTpaHEHUsI U
JJINHA BOJIHBI. HOHGpC‘-IHI:Ie n
MMpOAOJIbHBIC BOJIHBL

https://m.edso0.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTs 3ByKa. BricoTa ToHa.
TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L6J

23

DNeKTpOMarHUTHbHIE BOJHBI, UX
cBoOMcTBa U cKkopocTk. [Ikana
OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIIUTIBI paTHOCBS3U U
TeneBueHus. Pazsurue cpeacTs
cBs3u. Pagnosokamus

https://m.edsoo.ru/O6J1L7787

25

KonTpomnpHas padora «Konebanus
Y BOJIHBI»

https://m.edsoo.ru/B5SW774K9G

26

[Ipsmonunelinoe

https://m.edsoo.ru/Z7TW5T8A7B




pacrpocTpaHEHUE CBETa B
OHOpPOJHOM cpene. ToueuHblid
HUCTOYHUK cBeTa. JIyd cBera

27

OTtpakeHue cBeTa. 3aKOHbI
oTrpaxxeHus csera. [loctpoenue
n300pakeHMi B TUIOCKOM 3€pKalie

https://m.edsoo.ru/V5F9T1B2S

28

[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPaKEHUE.
IIpenenbHbIN Yo MoJIHOro
BHYTPEHHETO OTPAXKEHHUSI

https://m.edsoo.ru/R7B9T3Q3U

29

JlaboparopHnas pabora
«M3mepenue nokazarens
MIPEIOMIICHUS CTEKIIa)

https://m.edsoo.ru/A4MI9R4A8Y

30

JIunzel. [Toctpoenue
n3o0paxkeHuit B mna3e. opmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE
JIUH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

Jlaboparopnas pabota
«Hccnenosanue cBOUCTB
M300pakKeHUH B JIMH3AX)

https://m.edsoo.ru/B2L4Q4U8&]J

32

Hucnepcus cera. CroxxHbIN
coctaB Oeinoro cBera. L[Ber.
JlaboparopHnast pabora
«HabmoneHne nucnepcun cBeTay

https://m.edsoo.ru/X4W6F1E4N

33

Wutepdepeniys ceera.
Hudpaxius ceera.
HudpaximonHas pemeérka

https://m.edsoo.ru/R1C4V3BOE

34

HOHepe‘IHOCTb CBETOBBIX BOJIH.

https://m.edso0.ru/S2Q5G8P1U




ITonspusanus ceera

35

Ontuueckne mpuodOpsI U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOT0 MPUMEHEHUS

https://m.edsoo.ru/Q1Q1LOB4N

36

I'paHuIBl MPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH.
[ToctynaTel cnenuanabHON TEOPUH
OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHUTENBHOCTE
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAICHUE JITHHBI

https://m.edsoo.ru/WS8ROE3X8Y

38

DHeprus U UMILYJIbC
pPENATUBUCTCKOMN YacTullbl. CBs3b
MAaccChl C SJHEPTHEH U UMITYJIBCOM.
DHeprusi NoKos

https://m.edsoo.ru/V3IK7A4NS5I

39

KonrponbHas padora «OnTHka.
OcHOBBI cCIENIMATIBHOM Teopuun
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. ®opmyiia [1nanka.
DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/L3FOP3L4T

41

OTKpBITHE U HCCTIETOBAaHUE
dbotorddexra. OnbiTer A. T
CroneroBa

https://m.eds00.ru/C9A5T9Q2D

42

3akonsl GpoTorddexra.
VYpaBHeHue DUHIITEHA AJIs1
dbotorddekra. «KpacHas
rpanuimay Gotodddexra

https://m.edsoo0.ru/G7K0G7WOP

43

Hasnenue ceera. Onbitsl [1. H.

https://m.edsoo.ru/P3W4S6727




JlebeneBa. Xumudeckoe IEUCTBUE
cBETa

44

TexHuyeckue ycTpoucTBa u
MPAaKTHYECKOE MPUMCHCHHE!
dboTosrneMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT

https://m.edsoo.ru/J5SSODSE3E

45

Pemrenue 3agad mo reme
((QHGMGHTLI KBaHTOBOﬁ OIITUKHN»

https://m.edsoo.ru/M7V6N4H1X

46

Monpens atoma TomcoHa. OnBITE
Pezepdopaa o paccesuuio o-
yactull. [manerapHas Mojenb
aroMma

https://m.edsoo.ru/Y88U3F212Z

47

[Toctynatel bopa

https://m.edsoo.ru/V7DS8E5SG6V

48

N3nydenue u normnoueHue
(OTOHOB TpH TEpexoJie aToMa ¢
OJITHOTO YPOBHS SHEPTUU Ha
Opyrou. Buasl criekTpos

https://m.edsoo0.ru/M6X20Q2M50Q

49

BonHOBEIE CBOIICTBA YaCTHII.
Bomnsl ne bpoiins.
KopnyckynspHo-BOIHOBOMI
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3J1yYeHHE

https://m.edsoo.ru/K8ESH2V2F

50

OTKpBITHE PAANOAKTHBHOCTH.
OmnbiTel Pesepdopnaa mo
OIPENICNICHNIO COCTaBa
PaaOaKTUBHOI'O U3JTYUCHUA

https://m.eds00.ru/A919Q7YON

51

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BrnusHue

https://m.edsoo.ru/T1X9A4Y 1G




PaIMOAKTUBHOCTH HA KUBbIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ["aMma-u3nyuenue

https://m.edsoo.ru/FSC1P8E3F

53

OHeprus CBA3M HYKJIOHOB B S7pE.
S nepHble peakuuu. AnepHblid
peaxtop. [Ipobaemsl,
[IEPCIEKTUBBI, YKOJIOTUYECKUE
aCIIEKTHI SIEPHOU SHEPIE€TUKHU

https://m.edsoo.ru/L2G5VIDIL

54

DneMeHTapHbIC YaCTHUIIBI.
OTtkpbITHE TO3UTPOHA. MeTo b1
HaOJIOACHUS M PETUCTPALIIH
anemMeHTapHbIX yactull. Kpyriblit
crosl «OyHaaMeHTaIbHbIE
B3auMoAeicTBUA. ENUHCTBO
(hU3UYECKOI KapTUHBI MUPa»

https://m.edsoo.ru/X6R3T3S3S

55

3Tal'[bl paSBI/ITI/ISI aCTPOHOMI/II/I.
[IpuknagHoe u
MHUPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Buj 3BE31HOTO
Heba. Co3Be3nus, ipKue 3BE3BI,

IUIAaHETHI, UX BUAUMOC IBUKCHUC.

ConHeuHas cucTtemMa

https://m.edsoo.ru/O301U3H1P

56

Comnaue. CoiHeuHast aKTUBHOCTD.
Uctounuk sueprun CosHiia u
3BE3]T

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3/bI, NX OCHOBHBIE

https://m.edsoo.ru/C2L2C9A0V




XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MIOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 3BE3/1.
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOKACHUH U 3BOJIFOLIMHI
Connua u 3B€37

58

Muieunsiii [1yTe — Hama
I'anaktuka. [lonoxxenue u
newxkenne ComHna B ['amakTuke.
lanaktrku. Y€pHbIE IBIPHI B
s,Ipax rajJjakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PasOeranue rajlakTuk.

Teopus bosnbiioro B3pbiBa.
PennkToBoe u3inydeHue.
Meraranaktuka

https://m.edsoo.ru/LOISV 814U

60

Heperennsie npobiaembl
aCTPOHOMHH

https://m.edsoo.ru/U4F8QOE8O

61

KonTpomnpHas pabota «I1eMeHTHI
aCTPOHOMMU U aCTPOPUIUKI»

https://m.eds00.ru/Y6Y9ID4G7X

62

O6o06matromuii ypok. Posb
(bY3UKH U aCTPOHOMHH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AesTeTbHOCTH
YyesoBeKa

https://m.edsoo.ru/M5A4P6T 1M

63

O6o0maromuii ypok. Pons u
MECTO (PM3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

https://m.edsoo.ru/JIN2H3EOV




64

O6o06maromuit ypok. Posib
(hbU3UIECKOl TEOpUH B
(hopMHpPOBaHUY TIPEICTABICHUI O
(bU3UYECKOI KapTHHE MUpPA

https://m.edsoo.ru/I4W6MOW47Z

65

Oo6o06maromuit ypok. Mecto
¢u3nUecKoil KapTUHBI MHUpPa B
o01eM psiIy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOJIE

https://m.edsoo0.ru/M508T0BOY

66

PesepBHbIil ypok. MarautHoe
1oJie. JIEeKTpOMarHuTHas

HUHAYKOUSA

https://m.edsoo.ru/TOX1E6C7N

67

PesepBHbIit ypok. OnTHKA.
OcHOBBI CIENIMATIBHOM Teopuun
OTHOCHUTEJIbHOCTH

https://m.edsoo.ru/M4J2B7W &P

68

Pezepnbiii ypok. KBanToBast
¢u3nka. DIeMeHThl aCTPOHOMHH U
acTpo(U3HUKH

https://m.eds00.ru/R6CI9T1Q0Z

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI POrPaMMBbI CpeIHero 001ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MecTOo (PU3UKH B
(hOpMHUpPOBaHHKM COBPEMEHHOW HAyYHOH KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jmonen

10.2

VY4YuTBHIBaTh TPAHUIIBI IPUMEHEHUS! U3yYCHHBIX (PU3MYECKHX MOJEINeH:
MaTepuaibHas TOYKa, MHEpIUalbHas CUCTeMa OTCu&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJCIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJIICKTPUYECKUU 3apsii — IPU PELICHUU

buznuecKux 3aaa4

10.3

Pacno3naBath (usznueckue sBieHUs (IPOLECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
CTPOCHHUSI BEUIECTBA M  JJEKTPOJUHAMHMKH: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOJHOE MaJcHUE
TeJl, IBUXXEHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJICHUCTBUE TEIl,
muddys3us, OpOYHOBCKOE MABM)KEHHE, CTPOEHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHe o00BhEMa Tenm TpU  HarpeBaHUH
(oxJaxJeHnuu), TEIMJIOBOE paBHOBECHE, HCIApeHUe, KOHJEHCAIUs,
IJIABJICHUE, KPUCTAJUIM3alus, KHUIIEHUE, BIIAXKHOCTH  BO31yXa,
IIOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXAYy IapaMeTpaMu COCTOSIHHS Ta3a B M30IPOLECcCax;

AJIEKTPU3ALUS TEJ, B3aUMOICHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUecKue
BEJIMYMHBI: KOOpPAUHATA, MyTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYECKass DHEprus,
MOTEHLIMAJIbHAs DJHEpPrusi, MeXaHuueckas paboTa, MexaHHUYecKas
MOIIIHOCTb; IPU OMUCAHUH NPABUILHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIOJB3YyEMBIX BEIMYMH, MX O0003HAUEHHS W EIMHUIBI, HAXOIUTh
(opMyIIbl, CBS3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEIMYUHY C APYTUMH

BCJIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEII H TEIJIOBEIC




SBIICHUS, UCHONB3YS (U3MUECKHEe BEIMYHUHBI: JaBJICHHUE Trasa,
TEMIIEpaTypa, CpeAHss KHHETHYECKas »JHEPIrUs XaoTHYECKOIo
NBW)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHsS OHHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEeHCTBUS TEIUIOBOTO JIBUTaTeNs; IpU
OMUCaHUU MPaBUIIHHO TPaKTOBATh bu3nyeckuii CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, WX O0O3HAUEHHS M E€IUHUILIbI, HAXOAWUTh
(GbopMyIIbl, CBS3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEIUUYHHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3y4YeHHbIE OJEKTPUUYECKHE CBOWCTBAa BELIECTBA U
ANEKTPUYECKUE  SIBICHUs (MPOIECCHl), HCTHONB3ysd  (u3udeckue
BEJIMYUHBI: ANEKTPUYECKUN  3apsf, ANEKTPUUECKOE  MOJIE,
HAnpsDKEHHOCTDh  TMOJIA, TMOTEHIHaJ, Pa3HOCTh IOTEHIMAJIOB; MPHU
OMHCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHHS W CJWHUIBI, YyKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (PU3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3UYECKUE TMPOLECChl U  SIBICHHUS, HUCIOJb3Ys
(bu3UYeCcKre 3aKOHBI M MIPUHIIUIIBL: 3aKOH BCEMUPHOTO TiAroTeHus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOM JHEpIUH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPHO3ULUH CHUJI, TPUHIIMIT
paBHOIIpaBUs HHEPUUAIBHBIX CHCTEM OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEM KHHETUYECKOM DHEPrUU TEIUIOBOIO [BMKEHUS MOJEKYN C
a0CONIOTHON TeMIepaTypoil, MEPBBI 3aKOH TEPMOIUHAMUKH;, 3aKOH
COXpaHEHUs1 DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pasnuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BbIpQ)KEHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JCHCTBHS MAIlMH, NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3IuyaTh YCIOBUS MX 0O€30MacHOTO

HCIIOJIb30BaHHUA B HOBC@I[HCBHOﬁ KU3HU

10.9

BrimmonuaTe 9KCHCPUMCHTHI 110 UCCJIICJOBAHUTO (1)1/131/111601(1/1)( SIBJICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHHI; TIPH
aToM (opmyaupoBaTh MpobiaeMy (3amady) W THUIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEAIOKEHHOTO

000py0BaHus, IPOBOAUTH OIBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OCYH.[GCTBHHTB OpsAMBIC W KOCBCHHBIC HU3MCPCHUA (bI/IBI/I‘ICCKI/IX

BEJIMYMH; MPHU ITOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HUCIIOJIB30BaTh U3BCCTHBIC METOIbI OLICHKN HOI‘pGH.IHOCTCﬁ I/I3M€peHI/If/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYCCKUMHU BEIIHYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHMIA; TpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3ydbTaThl TOJYYEHHOW 3aBHUCHMOCTH
(bMBUYECKUX BEIMYHMH B BHJIE TaOIUIl U TpadHUKOB, eIaTh BHIBOJBI 11O

pe3yibTaTaM UCCICIO0OBaHUA

10.12

CoOmomate mpaBmia 0€30MacHOTO  Tpylda TMPU  MPOBEICHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIEepHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW AEATENBHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBaHUS

10.13

Pemate pacuérHble 3aa4M ¢ SBHO 3aJaHHOM (pU3MUECKOW MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSl  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢usnueckue BETUUUHBI U (POPMYIbI, HEOOXOIUMBIE Il €€ peIIeHHs,
MIPOBOJUTH PACYETHI U OLEHUBATH PEATbHOCTD IOJIYYEHHOTO 3HAUYCHUS

(hbM3UYECKON BETMYUHBI

10.14

Pemarp ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

10.15

Hcnonp3oBaTh mpu  pelleHud  y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYPUPOBAHUS,
MHTEpHpETalMi M MPEJCTaBICHUS Y4eOHOM W Hay4HO-IOMYJISIPHOMN
nH(pOpMAaLIUHY, TMOJYYEHHON U3 Pa3UYHBIX HUCTOYHHKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOIYYaeMyl0 HH(OPMALIUIO

10.16

[IpuBoauTh mpHUMeEphl BKJIaJa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecTieyeHns: 0€301MacHOCTH MpU 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKMMHU YCTPOWCTBAMH, MJI COXPAaHCHMs 3I0POBbS H

cOOJTI0ICHNST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHHUEM Pa3UYHBIX COIIMAIBHBIX POJIEH,
IJIaHUPOBaTh  pabOTy  TPYHNIbI, palMOHAIBHO  paclpeiesiarh
00SI3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTYyalUsiX, aJeKBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYACTHHKOB

IPYIIIBI B pellIeHHEe paccMaTpUBaeMOil MpoOIeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPpaMMBbl CpeIHero o01ero 00pa3oBaHus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MeCcTo (HU3UKH B
(hOpMHUPOBaHMKM COBPEMEHHOW HAyYHOH KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEITbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOIN KapTHHBI MUPa

11.2

Y4uThIBaTh TPaHUIBl IPUMEHEHHSI U3YUYEHHBIX (DU3MUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUECKUHN 3apsf, siAepHast MOJEIb aTOMa, HyKJIOHHAs

MO/IEJIb ATOMHOTO Siipa MPH peleHNH (PrU3nIecKux 3aaa4y

11.3

Pacnio3naBate (usmueckue siBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3MKHU:
ANIEKTpUYECcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIencTBUs TOKa, B3aHMMOJECHCTBIE Mar"HuTOB,
ANEKTPOMArHUTHAsT WHAYKIHSA, JCHCTBHE MArHUTHOTO TOJNS Ha
MPOBOAHUK C TOKOM U MABWXKYIIMHICS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaKeHHe,  TpeloMiIeHHe,  uHTepdepeHuus,  Iudpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCHS CBeTa, (OTOEKTpUIeckuii dhdext
(boTtoadexr), cBeTOBOEC maBlIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBa  BellecTBa  (AJIEKTPUUECKHE,
MarHuTHBIE, ONITUYECKUE, SJEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) W DJIEKTPOMArHUTHBIC SBJICHUS (MPOLECCHI), HUCIOIb3Ys
¢dbusznyeckue  BENWYMHBI:  JJEKTPUUECKUN  3apsal, Ccuila TOKa,
AJIEKTPUUYECKOE  HAMNpPSDKEHHE,  AJIEKTPHUECKOE  CONPOTUBIICHHE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIHMS MarHUTHOTO
nmons, cuiaa Awmmnepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO MOJel, Mepuoja U YacTtoTa
KoseOaHuii B KoJeOaTeTbHOM KOHTYpE, 3apsjl ¥ CHJIa TOKa B TIpoIlecce
TFapMOHMYECKHUX AIIEKTPOMAarHUTHBIX  KOJIeOaHMH, ¢dokycHoe
paccTosiHue U ONTHUYEecKas CWJIa JHMH3bI, MPU OMHCAHUU MPABHIBHO
TpakToBaThb (U3NYECKUN CMBICT HUCHOJB3YEMBIX BEJIMYMUH, HUX
00O3HAUeHUs W €IUHMIbI, YKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOLINE

JTaHHYIO (PU3HYECKYIO BETMUUHY C IPYTUMHU BETUUMHAMHU




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3nyecKkue BETMYMUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJTMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss U HUMOyIbCc (OTOHA, MEPUOL
rmojypacnajaa, OSHEprus CBSI3M AaTOMHBIX sA€p; IPU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOIh3YEMbIX BEITUYHH,
ux 0003HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI0 (PU3UYECKYI0 BETUYUHY C JPYTUMHU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUNHBI

11.6

AHanu3upoBath (U3NYECKHE MPOLECChl M  SBICHUS, HCIIONb3YS
¢usznyeckue 3aKOHbBI M OpuUHOUOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U MapajUIeIbHOTO COEAUHEHUsI MPOBOJIHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKUUH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DHEPTUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAHEHHS JIJIEKTPUUYECKOrO 3apsna, 3aKOH
COXpAaHEHUsT  MaccoBOro uucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmaja; MOpd O3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBEI, 001ACTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HAIpaBJICHUC BCKTOpAa HWHAYKIUKU MArHUTHOTO IIOJIA

MPOBOJHKKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

11.8

CTpOI/ITB 1 OIIMChIBATb I/I306pa)K€HI/IC, co31aBacMoO€  INJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBITOTHATE SKCIEPUMEHTSHI 110 HUCCIIEAOBAHNIO (GU3NYECKUX SBICHUH U
MPOLIECCOB C HUCIIOJIB30BAaHUEM TPSAMBIX M KOCBEHHBIX W3MEPEHHH; MpH
3ToM (GOopMyIHpPOBaTh MpodiaeMy (3a1ady) M THUIOTE3y Y4eOHOTo
SKCHEpUMEHTa,  CcOOMpaTb  YCTaHOBKY W3  TIPEAJIOKEHHOTO

000pynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcyiecTBiaTh TpsIMbIE W KOCBEHHBIE M3MEpPEHHS (PHU3UUIECKHUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO H3MEpeHUus M

HCIIOJIb30BaTh U3BECTHBIC METOJbI OLICHKHN l'IOl"p@H.IHOCTeI\/'I HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYHMH C HCIOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; IMpU ITOM KOHCTPYMpPOBATh YCTAHOBKY,
¢buKcupoBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U Tpa(UKOB, J1eaTh BEIBOJBI 110 Pe3yIbTaTaM

ucciacagoBaHus

11.12

CoOmromate mpaBmia 0e30mMacHOro Tpylda TpU  MPOBEICHUHU




UCCIICIOBAaHUN B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BATENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aJaHHOM (pU3MUECKOW MOJEINBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsl  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢u3nveckre BETUUUHBI U (POPMYIbI, HEOOXOIUMBIE Uil €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUCHUS

(hM3UYECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKIEHHUI C OMOpON Ha U3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

11.15

Hcnonp3oBaTh mpu  pelieHud  y4eOHBIX 3alad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsI TIOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpETalMd M MPEJCTaBICHUS Y4eOHOM W Hay4HO-IOMYJISIPHOM
nH(pOpMalLIUH, MOJYYEHHON U3 Pa3IUYHBIX HUCTOYHHKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOIYYaeMyl0 HH(OPMALIUIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalINH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS HUX 0€30macHOro HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpUMEpPBI BKJIAJa POCCUHCKUX MU 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHns 6€30macHOCTH Ipu OOpaIeH!H ¢ MpuoopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIi COXPAHEHWsI 370pPOBbSl H

COOIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpe/ie

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  TPYNIbI,  palMOHAIBHO  PACHpPENeNsATh
O0sI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLEHUBATh BKJIAJ KaXXI0ro0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBAEMOil TPoOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITIACC

Kon
pazneia

Kox npoBepsiemoro
3JieMeHTa

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METO/bl MTO3HAHMS OKpYXkarolero Mmupa. Poinb
JKCIIEpUMEHTa MW TEOpUUM B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (usnyeckux SBICHUH U
nponeccoB. Hayunsie runores3sl. Ousznueckue
3aKOHBI U Teopuu. ['paHULIBI TPUMEHUMOCTH
buznyecKux 3aKOHOB. [IpuHnmn
coorBeTcTBUs. Pombp u Mecto Qu3MKu B
dhopmMupoBaHUHN COBPEMEHHON  Hay4HOU
KapTUHBI MHpa, B MIPAaKTUYECKOU

NEeATEIbHOCTH JTI0NEH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHu4eckoe IBHKCHUE. OTHOCHTEIBLHOCTh
MEXaHHNYCCKOT'O ABHXKCHU. Cucrema otcuéra.

Tpaexropus

2.1

Ilepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH HA OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEU

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHEHHOE JIBU>KEHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUS, IyTH u MEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPpCMCHHA




CBoOoaHoe majienre. Y CKopeHrue CBOOOTHOTO

naacHus

KpuBonuneiinoe paBwxkeHue. PaBHOMepHOe
NBWKEHWE  MarepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHas
CKOpOCTb. [Tepuon u 4acrToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

Texnuueckue yCTpOMCTBA: CIIUJIOMETD,
IBVOKCHHE CHApsAIOB, LENHBIE W PEMEHHBIE

nepenadn

[IpakTuueckue paboThI. N3mepenue
MTIHOBEHHOU CKOpOCTH. Hccnenosanue
COOTHOIICHUS] MEXY MyTSIMHU, MPONICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHBIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MIPU PAaBHOYCKOPECHHOM
JIBW)KEHUU C Ha4YaJlbHOH CKOPOCTBHIO, PaBHOM
Hyo. V3ydeHne NBUKEHHUs MIApUKa B BA3KOU
KUIAKOCTU.  [3ydyeHme  JBWKEHUsA  Telna,

OpOLIEHHOTO TOPU30OHTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpuniun OTHOCHUTEJILHOCTHU I'anunes.
IlepBbit 3akoH Hsrorona. MuepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uiuun

CHJI

223

Bropoii 3akoH Hberorona mims MarepuanbHOR
TOYKM B HHEPUHMAIBHOW CHCTEME OTCUYETA
(MCO). Tpermit 3akon HeroTtoHa s

MaTCpHAJIbHBIX TOUCK

22.4

3aKOH BCEMHUPHOTO TATOTeHHs. Cuia TAKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHuUs
CKOJIBXXCHUS )41 cuiia TPCHUMA IIOKOAI.

Koaddumnment tpenns. Cuna conmpoTUBICHHS




IIpu ABVIXXCHUU TEJIa B d)KUAKOCTH HUJIN I'a3€

2.2.7

HOCTYHaTeJ'II)HOC 1 BpallaTCJIbHOC IBUKCHHC

abCcoMOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHJIbI OTHOCUTENIBHO OCHU BpallleHHUS.
[Inevo cuibl. YCa0BUA paBHOBECUS TBEPIOIO
tena B UCO

229

TexHudyeckue  yCTpOMCTBA:  IOJAILUUITHUKY,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue padoTel. M3yueHne ABUIKEHUS
Opycka T1I0 HAKJIOHHOW IIJIOCKOCTH  TOJ
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanume
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX
B JAepopMupyemMoil MpYyXHMHE U PE3UHOBOM
oOpasne, OT BEJIWYUHBI X JAchOpMaIIHH.
HccnenoBanue ycnoBuid paBHOBECHUS TBEPIOTO

TEJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1

Nmnynbc maTepuaabHOM TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.]ILC CHJIbl U

HU3MCHCHHUEC UMITYJIbCa TCJIa

232

3akoH coxpa"eHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE

233

PaGora cuiibl

234

MOoIIHOCTD CHIIBI

235

Kunernueckas sHeprus MarepuaibHON TOYKH.

Teopema 0 KHHETUYECKOW dDHEPIUU

2.3.6

[TorenumaneHass sHeprud. [loTeHnmanpHas
SHEprus yIpyro nedopmupoBaHHOM
npyxkuHbl. [loTeHImManpHas odHeprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

2.3.7

IloTennmanbHbIe W HENOTCHIMAIBHBIC CHIIBI.
CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHUII C
N3MCHCHUEM MEXaHHYeCKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpOWCTBA: JABUIKEHHE PaKeET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3yuyeHue CBsI3U
5310 CKOpOCTEM Tel Mpu HEynpyrom yzaape.

HccnenoBanue cBsi3u  pabOTBI  CHIIBI  C

H3MEHEHNEM MEXaHMIECKOM OHEPIruu T€iia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.1.1

OcHoOBHBIE MIOJIOKEHHS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BpoyHoBckoe
nskenue. luddysusa. Xapakrep IBHKEHUS U

B3aMMOJIEMCTBHUS YaCTHUI] BEIECTBA

Mogenu CTpoeHMsi Ta30B, KUIKOCTEH H
TBEPABIX Ten W  OOBSCHEHHUE  CBOMCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemecTsa.

[TocTostHHass ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remneparyp Llenscust

Mopnens  uMaeanpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOI

TCOpUU UACAIIBHOTO Ira3a

AOcomoTHas TeMIeparypa Kak Mepa cpeaHei
KMHETHUYECKOW SHEPrMH TEIUIOBOIO JBMXKEHUS

yactul rasza. [lIkana remneparyp Kenbuna

VYpaBuenne Kunaneiipona — Menaeneesa.

3akoH [lampToHa

l"azoBbIe 3akoHBI. M30mpo1iecchl B Ua€aTbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA:

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOICTBA: TEPMOMETD,

O6apomerp




3.1.10

[Ipaktnueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIYy MapaMeTpaMH COCTOSTHUS

pa3pekEeHHOTrOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsAS
JHEPrusi TEPMOJUHAMMYECKOHM CHUCTEMBI H

CcocoObl €€ U3MEHEHUS

322

KonngectBo Temnotsl u pabora. BayTpeHHss

SHEPIUsA OAHOATOMHOI'O NACAJIBHOI'O ra3a

323

Buael Temnmonepenauu: TEMIONPOBOMHOCTD,
KOHBEKILIMs, U3IydeHHE. TeIroéMKOCTh Tena.
VneapHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJMYECTBA TCIJIOTHI IIPHU TCILJIOIIEpEaaUC

324

[TepBoIii 3aK0H TepMoauHamMuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJIUHAMUKU K
uzonporneccam. ['paduueckas uHTEprpeTaus

paboThI raza

3.2.5

TemoBsle mamuHbl. [IpuHUUMNBL  KEUCTBHS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus SHEpPrUu
B TemwioBbIX MamwmHaX. KoaddumueHt
none3noro  geiictBus  (mamee —  KILJI)

teroBoil mammubl. [{ukn Kapuo u ero KI1J{

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs mporeccoB B MPHPOJE.
TeruoBble JIBUTaTEIIN. OKOJIOTUYECKHE

MpOOJIEMBI TETIJIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHaeHcarus. Mcnapenue




u KUIICHHUE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEPaTypPbl

KUIICHHUA OT JaBJICHUA

AOCONIOTHAsE W OTHOCHTEIBHASA BIIAXKHOCTh

332 BOo3ayxa. Haceiennsiit map
Teépmoe  Teno. Kpucrannuueckue 51
333 amopdHBIE Tenma. AHH30TPONHS  CBOMCTB
o KPUCTAJLJIOB. Kunkue KPUCTAJUIBI.
CoBpeMeHHbIE MaTEpHUATBI
334 [InaBnenne wu KpucTaIM3alMs. Y AeJIbHAS
o teruioTa TuiaBneHus. Cyomumarust
3.3.5 YpaBHEHHE TEIIOBOTO OamaHca
TexHHueckne yCTpOWCTBA: THUTPOMETP H
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIyUYEHHUSI COBPEMEHHBIX MaTepUalioB, B TOM
YHUCJie HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUHI
337 [IpakTuueckue paboThI. N3mepenune
o BJIQ)KHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
ny DnekTpu3anus Tejl. JIeKTpudeckui 3apsia. JIBa
o BUJIA AJIEKTPUUECKUX 3apsiIOB
[IpoBoaHMKwY, TURIIEKTPUKU u
4.1.2
MOJIYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
4.14 B3aumonerictBue 3apsnoB. 3akoH Kynona
4.1 DnexTpuyeckoe noJie. Hanpsxéanocts
415 ANEKTPUYECKOTO OJIS. [puHumn
o cynepno3unuu.  JIMHUM ~ HanpsSHKEHHOCTH
AIEKTPUYECKOTO TOJIS
416 PaGora cunm  3I€KTPOCTATUUECKOrO  MOJS.
o [Torenmman. Pa3HoCTh MOTEHLIMATIOB
417 [IpOoBOAHUKN M NUANEKTPUKH B MOCTOSHHOM

SJICKTPHUYCCKOM ITOJIC. I[I/IBJIGKTpI/I‘-IeCKaH




IMPOHUITACMOCTD

DIIEKTPOEMKOCTb. Konpgencarop.
4.1.8 ONEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AJIEKTPOCKOT,
419 NIEKTPOMETP, AIEKTPOCTATUYECKAas 3alluTa,
o 3a3eMJIEHHE AJIEKTPONpPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 [IpakTnueckue paboTshI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPa

4.2

TIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSIHHOI'O

421 3NEeKTpUYecKoro Toka. Mcrtounuku toka. Cumna
ToKa. [IocTOSIHHBIN TOK
422 Hanpsioxenune. 3akon OMa 1151 yuacTka Henu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoOeE, napaienbHoe,
o CMEIlIaHHOE COeTMHEHNE IPOBOIHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenua
4.2.6 MOUIHOCTh 3JIEKTPUYECKOTO TOKA
anekTpoaBmwkymmas cuna (mamee — JJC) wm
427 BHYTPEHHEE COMPOTUBIIEHHE MCTOYHUKA TOKA.
o 3akon Oma I MOJMHOW  (3aMKHYTOM)
anekTpudeckoi nenu. Kopotkoe 3ambikaHue
DneKTpoHHAas MPOBOIUMOCTD TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHUBJICHHUS
o METaJIOB oT TEeMIIepaTypBhl.
CBepXmpoBOAMMOCTh
Y DJIeKTpUYEeCKMl TOK B Bakyyme. CBoiicTBa
o AJIEKTPOHHBIX MMYyYKOB
4.2.10 [MonynpoBonnuku. CoOCTBeHHAs: M IPUMECHAs




MPOBOJUMOCTh MOJIYITPOBOJHUKOB. CBONMCTBa

p-n nepexona. [TomynpoBoAHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DneKTpoIuTHYECKast JMCCOLMALuS.

DneKTpoan3

4.2.12

DNeKTpUYECKUit TOK B rasax.
CaMOCTOATEIbHEIN W HECAMOCTOSTEIbHBLIN
paspsan. Paznuunble TUIBI CaMOCTOSITEIBLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, MCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTe/bHbIE puoOOPHI,
3JIEKTPOOCBETUTENILHBIE IPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKYyMHBIN JIO/I,
TEPMUCTOPBI u (bOoTOpE3UCTOPHI,

MTOJTYITPOBOTHUKOBBIN N0/, TaTbBaHUKA

4.2.14

[IpakTnueckue paboThI. N3zyuenue
CMELIAHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne SJIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnportusieHus. HaOmronenue

3JIEKTPOIH3a

11 KIIACC

Kon
pa3neia

Koanposepsiemoro
3JieMeHTa

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

IlocTosHHEIE MarHuThl. B3aumoneictBue

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHoe mone. BekTop MarHuTHOU
uHaykuud.  [lpuHmun — cynepnosuiui.
Jluanm marauTHOM wWHAaykuuu. Kaprtuna
JIMHUM  MAarHuTHOW  HMHAYKIMU  TOJIA

IIOCTOSHHBIX MarHuToB




MarautHoe TOJ€ NIPOBOJHHUKA C TOKOM.
KapTuHa 1uHUI 101 AJMHHOTO IPSMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'0O KOJIBLIEBOI'O

433 NPOBOJIHKKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoaelicTBue NpoOBOIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE
Cuna JlopeHua, € MOAYJb U HallpaBJE€HUE.
JIBrokeHue  3apspKEHHOM — 4acTULbl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cunsl JlopeHua
4.3.6 SIBiIeHUE ANEKTPOMArHUTHON UHIYKIIUHI
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
O/1C upayKuuy. 3aKOH JIEKTPOMarHUuTHOM
4.3.8 unnyknun dapanes
BuxpeBoe anektpuueckoe moge. IJC
WHIYKIMA B TIPOBOJHUKE, JBIKYIIEMCS
4.3.9 MOCTYNATebHO B OJJHOPOTHOM MAarHUTHOM
IoJIe
4.3.10 [IpaBuno Jlenna
NunykTuBHOCTB. SIBIEHME CAMOMHIYKIUH.
4.3.11 OJ1C caMOMHAYKIIUU
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
43,12
TOKOM
43.13 DNEeKTPOMAarHUTHOE TOJIe
TexHuueckue  yCTPOWCTBA:  TMOCTOSTHHBIC
MAarHHUTEI, AJIEKTPOMATrHUTHI,
43.14
AJIEKTPOBUTATEITb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHuTHOTO TIOJSl KATYIIKH C TOKOM.
4.3.15 WUccnenoBanme AEMCTBUS  MMOCTOSIHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SAIBJICHUS 3JICKTpOMar HUTHOM HHAYKIOHUN




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CBoOOIHEIE
Kosnebanus. l'apMoHMUYEcKHe KoeOaHMs.
5.1.1
[lepron, wacrora, ammumuTyna u ¢asza

KoJieOaHuil

[Ipy>xuHHBIM MasTHUK. MartemaTu4yecKuin

MasiTHHUK

VYpaBHEHHE TapMOHWYECKHX KOJICOAHMMA.
5.1.3 Kunematuueckoe u JTIMHAMHYECKOE

OITHCaHKE KO0JIe0ATEILHOTO JABUXKCHUA

[Ipespamenue SHEPIruu pu
rapMOHHUYECKHUX KoJIeOaHUSIX. CBs3b
5.14 AMIUTATY/IbI KoneOauuii HUCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMU KoJieOaHUU e¢

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTyp.  CBOOOIHBIC
ANIEKTPOMAarHUTHBIE KoseOaHus B
UAeaJbHOM  KOJIEeOAaTeNIbHOM  KOHTYpE.
AHanorus MEXIy MEXaHHYECKHMH U
AJIEKTPOMArHUTHHIMU KOJICOAHUSIMU.

®opmyna Tomcona

3aKOH COXpaHEHHS PHEPTUU B UICATBHOM

KoJe0aTeTbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHUYECKHE KOIeOaHusl.
Pe3onanc. Pe3zonancHas KpHBas.
BeiHyX1CHHBIE DIIEKTPOMAarHUTHBIE

KOJIeOaHUs.

Ilepemennbii  Tok.  CuHYycOMAAIbHBIN

MEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOTO TOKA.
5.1.9 AMIUIUTYIHOE W JEUCTBYIOILEE 3HAUCHUE

CHJIBI TOKa W HAIIPSAXKCHUA

5.1.10 Tpanchopmarop. [IponsBoacTso, nmepeaayua




U TOTpeOeHne 3JIEKTPUUECKON SHEPruu.
DKOJIOTHUECKUE PUCKU MPHU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIuH. Kynerypa
HUCITOJIB30BaHUA QJICKTPOSHECPTHUU B

MOBCEIHEBHOMN KU3HU

5.1.11

Texnuveckue ycTporcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

aJIeKTpoIiepesayd

5.1.12

[Ipaktnueckue pabotel. MccrnemoBanue
3aBUCHMOCTH TEpPHOJa MalbIX KOJeOaHUit
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKA B
LeNu U3 MOCJIEI0BaTeIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHUss W JJIMHA  BOJIHBL

HOHCpC‘-IHBIG " NpOJO0JIbHBIC BOJITHBI

522

WnTepdepenims U mdpakius

MEXaHNYCCKHX BOJIH

523

3Byk. CKOpoCTh 3ByKa. I pOMKOCTBH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJHBIL. Y CJIOBHSA
U3JIy4EHUsI  DIIEKTPOMATHUTHBIX  BOJIH.
B3aumHuas opuenrtanusa Bektopos E, B u v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJIH:
OTpaXXCHUC, MNPCIOMJICHUC, MOJIApU3alusd,
mudpakausi, uHTepdhepernus. CKOpocTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUTIBI PaTUOCBA3M ¥ TEJICBUJICHMUS.




Pagnomoxanusi. DIIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN Cpebl

5.2.8

TexHudeckue yCTPOMCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBas
NUAarHOCTHKAa B TEXHUKE M MEIULMHE,
pamap,  pagUONpPUEMHHUK,  TEIEBHU30D,

anTenHa, tenedon, CBU-neuyn

53

OIITUKA

5.3.1

[IpssMoMHEHOE PacIpOCTPAHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyd cBeTa

532

OtpaxxeHne cBeTa. 3aKOHBI OTPAKECHHS
csera. [loctpoeHne M300pakeHHil B TFIOCKOM

3epKaiie

533

IIpenomnenne cBeTa. 3aKkOHBI MPETOMIICHUS
CBeTa. AGCOMOTHBIN HoKa3arTesb

MMPCIOMJIICHUA

534

Iomxoe BHYTPEHHEE OTpaKEHUE.
[IpenenbHblid yroj MOJTHOTO BHYTPEHHETO

OTpaXKEHUs

5.35

Hucnepcust  cBera. CIOXHBIM  cocTaB

Ocnoro ceera. Llser

53.6

Cobuparoliue ¥ pacceuBarolllie JUH3bI.
Tonkasa nuH3a. POKYyCHOE pPACCTOSHHE U
onTHYeCKass  CWIa  TOHKOM  JIMH3BL.
[Toctpoenue n300pakeHUit B COOMPAIOIINX
n paccenBalmux JauH3ax. Dopmyna
TOHKOW JHH3LI. YBEIWUCHHE, J1aBacMoe

JIMH30U

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHKHU

53.8

HNurtepdepentius  cBera.  KorepeHTHbIC
HCTOYHHUKH. YcnoBus HaOJIOICHUS
MaKCHMYyMOB U MHUHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTHMHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  JludpakuuoHHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu aJIeHUuN
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PaKIHOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHuueckne yCTpPOWMCTBA: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBINA ammapar,
5.3.11 MHKPOCKOTI, TEJIECKOT, BOJIOKOHHAS
OITHKA, T paKkInOHHAS pemeérka,
MOJIIPOU T
[IpakTnueckue paboTHI. N3smepenue
5312 nokasatenst npenomienus. VccnenoBanue

CBOMCTB  W300paXeHWM B  JIMH3AX.

Habnronenue nucnepcun cBeta

DJIEMEHTHI CITIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTHU

6.1

['panunubl TPUMEHHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynarst TEOpUU
OTHOCHUTEJIbHOCTHU: MHBAapUAHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHA

6.2

OTHOCHUTEILHOCTD OOAHOBPEMCHHOCTH.
BaMeI[JICHI/Ie BpEMCHU U  COKpaAlICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOHOM YaCTHITbI

6.4

CBs3p Macchl C PHEPTHEN M HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHON Y4aCTHUIIEI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otoHnbl. PopMmyina Ilnanka cBsa3u 3HEprun
dboToHa C ero 4acTtoTol. ODHeprus u

UMIYNbC (OTOHA

OtkpsiTie U uccnegoBanue Gorodrddexra.




OIEBITEI AT. CroieToBa. 3aKOHEI

dorordpdexra

YpaBHeHue OHHIITEHHA U1
dhoTtorddekra. «Kpacnas TPaHMIIAY

dorordpdexra

7.1.4

Hasnenue ceeta. Onbitel [1.H. JIlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHuueckue yCTpOMCTBa: (OTORIEMEHT,
dboTomaTyuk, COJTHEUHAas Oarapes,

CBETOOHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnBITE
Pesepdopra no nccienoBaHUIO CTPOCHHS

aTomMa. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynater bopa. Hznydenue u
norjomieHue  (GOTOHOB TIPU  MEPEXOe
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroii. Bunel criektpoB. CriekTp ypoBHEH

SHEPTUU aToMa BOJI0PO/Ia

7.2.3

BonHOBEIE cBoOMcTBa 4YacTHll. BOJHEI 1e
bporins. KopnyckyisipHo-BOITHOBOM
nyanmu3Mm. Jludpakmus SIEKTPOHOB Ha

KpHUCTaJIJIaxX

7.2.4

CrioHTaHHOE W BBIHY>KACHHOC H3JTYUYCHHUC.

YCTpoiCTBO M IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHHUeCKHE YCTPOMCTBA: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITbIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  Habmiogenue

JIMHENYaTOrO CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HAOMIONEHUS W PETHCTPALUU

SJICMCHTApPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pannoakTUBHOro u3iydeHus. (CBolicTBa
anb(da-, 6eTa-, raMmma-u3nydeHus. Brnusaue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTKkpblTHE  TPOTOHAa W HEUTpPOHAa.
Hyxnonnass moxens sinpa ['eitzenbOepra —
NBanenko. 3apsan anpa. MaccoBoe 4ucio

sapa. M3oTomnsl

7.3.4

Anbda-pacna. DIIeKTPOHHBII "
NMO3UTPOHHBIA  Oera-pacman.  'amma-
U3JTydeHHE. 3ak0OH  paJMOAaKTUBHOTO

pacmana

7.3.5

OHepruss CBA3M HYKJIOHOB B  sJIpe.

Anepusie cunbl. Jlepekt Macchl sapa

7.3.6

SAnepuble peakuuu. JleleHHE U CHUHTE3

sanep

7.3.7

SnepHsiit peaxkTop. TepmosinepHbIi
cuare3. [IpoOGneMbl ¥  HEPCHEKTHBBI
SIICPHOM  DHEPreTHKH.  DKOJOTHYECKUE

aCIIEKTHI SIIEPHOU SHEPIE€TUKHU

7.3.8

OnemeHntapHble  4yacTulbl.  OTKphITHE
MO3UTPOHA. @DyH1aMeHTaIbHbIE

B3aUMOJICHCTBUS

7.3.9

TexHudyeckue  yCTpOHCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIA peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne pabotel. VccnenoBanue
TPEKOB JaCTHUI] (mo TOTOBBIM

¢dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro neba. CosBesmus, spKue

3Bé3I[BI, IJIaHCThI, UX BUAUMOC IBUXKCHUC

8.2

Comnueunas cucrema. llmanmeTsl 3eMHOU

T'pYIIIIBI. IInaHeThI-TUraHTHI u ux




CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Maisie

Tena CoJIHEYHOH CUCTEMBI

8.3

Connne, ¢ortochepa u  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIE XapPAKTCPUCTUKH:
Macca, CBETUMOCTb, PaJNycC, TEMIIEparypa,
170'¢ B3alMOCBSI3b. Huarpamma
«CHEKTPAJbHBIA KJIaCC — CBETUMOCTH.
3BE3abl  IUVIAaBHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOEHHUE 3BE3.
CoBpemeHHbIE MpeACTaBICHUS 0
MPOUCXOXKICHUU U 3Botonuu CoHIa U 3BE3.

OTankl )KU3HU 3BE3NT

8.7

Mineunbii  Ilyte — Hama [amaktuka.
CnupanbHasgs  cTpykTypa  [anaktukwy,
pacmpenenenue 3BE3N, Ta3a U IbUIM.
[Tonoxenne wu nBuwxenne ConHoa B
lamaktuke. Ilmockas wu  chepudeckas

noacucteMsl [ amakTuKu

8.8

Tuner ramaktuk. PagmoramakTuku u

KBa3apbl. UEpHBIE TBIPHI B AIpax TajJakKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO06ma. Pasz0Oeranme ramakTHK.
Bospact u paguyc BcenenHoil, Teopus
bonpmoro B3peiBa. Mogens «ropsuen

Bcenennoii». PenukToBoe uzinyueHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnbie npoGiiemsbl

aCTPOHOMHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®uszuka, 10 xknmacc/ Msakumes I'.4., byxosues b.b., Corckuit H.H. non

penaxiuent [lappentreBoit H.A., Akmmoneproe o6mecTBo «3maTeascTBO
«IIpocsemenune»
®wuszuka, 11 kmacc/ Makumes I'.JI., byxosues b.b., Uapyrua B.M. mon
penaxiuent [lappentreBoit H.A., Akmmoneproe o6mecTBo «3maTeascTBo
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

(98]

. ®usuka. 10-11 knaccsl. Metoguueckue MaTepHalibl sl yuuTens. ba3zoBslii

yposesb. ®I'OC» (C. A. Tuxomuposna).

[Toypounsie pazpabotku mo ¢usuke. 10 xmacc. [Tocobue mus yuurens. K
YMKT. . Mskumesa, M. A. [lerposoii» (H. C. I1nbIk).

[Toypounsie pa3zpabotku mo ¢usmke. 11 xkmace» (H. C. [nbik).
MeTonnueckre peKkoMEHAAIMH 10 MPEnoAaBaHuio GU3UKUA U aCTPOHOMUU B
ycnoBusix peanuzanuu I'OC COO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET

bubnnoreka G poBOro 00pa3zoBaTeabHOTO KOHTEHTA!
https://lesson.edu.ru/catalog
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