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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOI o0OpaszoBaTeibHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueil mporpammbsl BocnuTanus U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpenenser o0A3aTeIbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mo ¢Qusuke ma€r mOpencTaBlCHUE O IMENAX, COAEpNKaHUHU, OOIIen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd YriayOJa€HHOTO YpOBHS IO3BOJISIET PEATU30BATh
3a/1la4yu MPO(PECCUOHAIbHONM OpUEHTAIMM, HAIPaBJICHO Ha CO3JaHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaKJIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B nporpamme mo (QusMke ONpENeNsioTCs ITUIAHUPYEMBIE PEe3yJIbTaTh
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IO0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBAHMM K JHMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaloluXcs, OCBOUBIIHUX
nmporpamMmy 10 (HU3UKE HA YPOBHE CpeaHero o0mero oOpa3oBaHus Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIBHOCTHBIN MOXO.

[Iporpamma no pu3rke BKIFOYALT:

IJIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOon€éHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusmka» mo rogam 00yyeHusl.

[Iporpamma 1o @Qu3Mke HMeEEeT NPUMEPHBIM XapakTep U MOXKET ObITh
WCITOJI30BaHA YUUTEIIMU (DU3UKHU JUTsl COCTABIICHUS CBOUX Pab0OYHX MPOrpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUYECKYIO WHHUIIMATHBY yUUTEIEH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX



MOJXOJI0OB K TMpemnojaBaHuio (U3UKKM Ha YriayOJIEHHOM YypOBHE MpPHU YCIOBHH
COXpaHEeHUs 00s3aTENbHON YaCTH COJIEP KAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLKompHBINH Kypce GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENeNUIO Xapakrep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTUH B c(epe SHEpPreTuKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IIOJIyYEHHs] HOBBIX MaTE€pUajOB C 3aJaHHBIMU CBoWicTBamu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YY€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTHUECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepUajl U3 BCEX pa3lienoB (U3HUKH, BKIIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UMKH
oObeaUMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBisieTCs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJIe.

Hoesa cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTAPHOTO TOTCHIHMAIa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pa3BuTHEM OOHIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU MTPOOIEeMaMHU.

Hoes npuknaonon nanpasiennocmu. Kypc usuku yriryoiEHHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA U COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanu3yercs TNOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHW M TEXHOJIOTHM, a Takke 00CYX IACHHS
po0JIeM palMOHAIBHOTO NPUPOIONOIH30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHune coaepkanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
MPUHIINIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g pusmku peanuzanus 3THUX



NPUHUUIIOB 0a3UpPYETCs HA UCIOIB30BAHUH CAMOCTOSATEIBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro ¢akropa yudeOHoro mpouecca. s yriayOGiaéHHOTro
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIONIETO (PpOHTAJIbHBIE YYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
Marepuaina, 1abopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukyma. B mepBoMm ciyudae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. BrTopoil cmocod — 3To
UHTETpanuss paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHbIX paboT, KOTOpHIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IIPaKTUKyMa IOHMMAETCSl CaAMOCTOSITEIBHOE MCCIIEIOBAHNE, KOTOPOE IMPOBOIUTCS
10 PyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLHUU.

B nporpamme 1o @u3MKe CcHCTEMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPE/ICTaBlIEHA €IWHBIM IepeyHeM. Buioop
TEMaTUKHU JJI1 3THX BHJIOB YUECHHUYECKUX MPAKTUYECKUX PaOOT OCYLIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN OYpPOYHOTO
IJIAHUPOBAHUSI W OCHalleHus kaOuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMbIE U KOCBEHHBIE
U3MEpPEHHUs], UCCIAEAOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH U IMOCTAHOBKY
OMBITOB TIO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbioe BHUMaHUE YIENAETCA PEUICHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM Ayid pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, Tak U
WHTErpUpysl IPUMEHEHHE 3HAHUI U3 pa3HbIX pa3iesioB. /[ KauyecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIOTCA 3aJaHHs Ha OOBACHEHUE/NpPEJICKa3aHHe MPOTEKAHUS
bu3nUecKux SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
bu3MYecKoi MOJENH ISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere GU3MKKA JOHKHO OBITH HEOOXOIAMMOE
nabopatopHoe 00OpyIOBaHME [Js1 BBHIMOJIHEHHS YKa3aHHBIX B MpPOTpamMMme IO
bu3MKe YYEHUYECKUX OINBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JemoHCcTpanoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid s



WCCIICIOBAaHUS  M3y4YaeMbIX  SBJICHUW H  TIPOIECCOB, OMIMPUYECKUX W
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyIOBaHHE MJI YYEHUYECKUX MPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUHL.

OCHOBHBIMHU HEJIIMHU U3y4eHUs] PU3UKHU B 00111eM 00pa30BaAHUU SBJISIFOTCS:

dbopMHpoBaHHEe WHTEpeca M CTPEMJICHUS OOy4YalomMXCd K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE IMO3HAHWS W (POpMHUpOBAHHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHUN OOBSCHATH SBICHHUS C UCIIOJIb30BaHUEM (DU3UUCCKHUX
3HAHWI 1 HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3MKK [JI pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX chepax  Oymyuei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHENeMy 00y4eHUIO B 9TOM HaIIPABJICHHH.

JlocTikeHne STUX 1eNield oOecreunBaeTcsl pelieHueM CISAYIOMUX 3a1a4d B
mpoliecce u3ydeHus Kypca GU3uKy Ha ypOBHE CPETHETO O0Iero oOpa30BaHuUs:

MpUOOPETEeHNE CUCTEMbI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHYIO  (H3UKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JICMEHTHI aCTPO(PU3UKH;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS 11T O0BSICHCHHSI
bu3NYecKuX SIBJICHUN B MPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil MoneNblo, 3a/1ay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3aJadyd, B TOM 4HCIE 3ajad
WHKEHEPHOI'O XapaKTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPHUHIHUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEy;



OBJIQZICHUE METOJAMH CaMOCTOSATEIBHOTO IUJIAHHUPOBAHUS U TPOBEACHHUS
bu3MUecCKuX OKCIIEPUMEHTOB, aHaldW3a W MHTEpIpeTaluud  uHOOpMaIuu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO37laHME YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEILCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®usuka» Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOLUUMUCS, IUIAHUPYIOIIUMH TPOJIOJDKEHHUE
0o0pa30BaHUsI 110 CIIEHUATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuUIIs.

Ha uzyuenue ¢pusuku (yriayOna€HHBIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JEJAaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Paszgea 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTallbHas HayKa o npupojae. HayuHslil MeTo 1 mo3HaHUs U
METO/Ibl UCCIIeI0BaHUS (PU3NYECKUX SIBJICHUH.

DKCHEpUMEHT M TEOpUs B IMpoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (pHU3UKeE.

Croco0Obl m3Mepenusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BEJIUYMH  (a0CONIOTHasT |
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NYECKUX SIBJICHUNA M MPOILECCOB (MaTepuaabHasi TOUKA,
aOCOJIIOTHO TBEPAOE TENO, HJeajbHasl >KUJIKOCTb, HWACAJIbHBIA ra3, TOYEUYHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTH. Pu3nueckas
TEOPHUS.



Ponp u Mecto puzuku B (HopMHpPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B PAKTUYECKOU JIEATEIIbHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LENU IMOCTOSHHOTO TOKa MpPH
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHLHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl n3mepenus
(GU3UYECKUX BEIMYWH TP IIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAss CKOpPOCTb) M
YCKOPEHHE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIleHl U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBoOonHOE mManeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAIbHON TOYKHA OT BPEMEHU U UX TpaduKu.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTepUaIbHOU TOUKH.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIUJIOMETD,
JIBI)KCHUE CHApsJIOB, ILIEMHBIC, IIeCTepEHYAThIE M PEeMEHHBIE Tepeaayd,
CKOPOCTHBIE TU(DTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus npenesibHOroO NeEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B pa3pe:KEHHOM POCTPAHCTBE.



Habmionenue ABMWXEHHS Tena, OPOIIEHHOTO MOJ YIiIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHI, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
T€JIa B PAa3HBIX CUCTEMAaX OTCUYETA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

M3MmepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUH
10 HAKJIOHHOM IVIOCKOCTH.

HccnmenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpun ).

W3ydyeHue JABMXKEHUS Tena, OpPOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

WN3ydeHne IBHKEHHMS Tejla N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MEpHOJia OOpaIlleHUs] KOHUYECKOTO MasiTHUKa
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

IlepBbii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
MIPUMEPHI).

Macca tena. Cuna. [IpyHIumn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepranbHON TOYKU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTAUMOHHOW M
VHEPTHON MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTbh YCKOPEHHSI CBOOOJHOTO TMaJieHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyeckoil IMHUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, OBHKylierocs c
YCKOPEHHEM.



Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS U Cuja TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Teja B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHHUYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIUITHUKHY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnronenue nBUKEHUS TeJl B MHEPLUAIBbHBIX U HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMI OTHOCUTENBHOCTH.

Kauenue AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEECHUEM MACCHI TeJIa HA €r0 YCKOPEHHUE B MHEPLUUAIbHOM CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3yIbTaTE B3AUMOIECHCTBUS TEI.

M3mepenne Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaJICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

W3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpyCcKa MO HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBUCHMOCTH BPEMEHHM JBHKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MaCCHhI.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMUX B MPYKHHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.

N3yyeHue NBUKEHUS CUCTEMbI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depes
NErKkuii OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYMHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrHXeHUs OpycKa MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne NBUKEHNS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAOe Teno. [locTymarenbHOe W BpalllaTeIbHOE JIBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. llnedo cuibl
CrnoxxeHue Cuil, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.



Y ciioBust paBHOBECHS TBEPOTO TENA.

YcroliunBoe, HeycToIuMBOE, 0€3pa3InUHOE paBHOBECHE.

TexHUYeCKHue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIbHBIA KPaH, PEIIETYaThIEe KOHCTPYKLIUU.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, nPAKmMuKym.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOIO TeJld, HMEIOLIErO0 OCh
BpAILLECHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUYET CHUJI YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb OTIOPHI.

Tema 4. 3axonvl coxXxpaneHusn 6 MmexaHukxe.

NMnynbc MaTepUaabHOM TOUYKH, CHCTEMBI MAaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

MMIyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MoMeHT umnyibca MarepualibHOW TOYkW. lIpeacraBineHne o coxpaHEeHHH
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha MajnoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MPEACTABICHUE PAOOTHI CUIIBI.

MonHOCTb CUIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHuumaneHas >HEprus.
[ToTenmmanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHnmanbHas
DHEPrus Tejla B OJHOPOJHOM TIpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIe€ OJHOPOJIHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMUYECKast CKOPOCTb.

Cesi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM Ui HMICAIbHOM JKUIKOCTU KakK CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU dJHEPTHH.

TexHu4ecKue yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: ABUKCHHUE PAKeT,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUrypHOE KaTaHUE Ha
KOHBKax.



Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

N3mepeHre MOIITHOCTHU CHUJIBL.

W3MeHeHne 3HEpTrun Telia Py COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHMAIBHOW JHEPrud IpH
JICVICTBUM HA TEJIO CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU DJIEKTPOMOOWJISE M MOIIHOCTH
CHJIBI TATH.

CpaBHEeHHME U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne cOXpaHEeHHsI UMITYJIbCA IIPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHMUSL.

Omnpenenenue pabOThl CHJIBI TPEHHUS TPH ABWKCHUH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyisipuasi Gusnka 1 TEepMOIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
ombITHOe oOocHOBaHue. Juddysus. bBbpoyHOBCkoe JBIWKEHHE. XapakTep
JBWKCHHS M B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpPOEHUs TIa3oB,
KUIKOCTEH W TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX
Mozeneii. Macca u  pa3Mmepbl Mosekynd (atomoB). KomuuecTBo BemiecTsa.
[ToctostnHast ABorazpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcusi.

Mogenb neanbHOTO ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon lansTona. M3ompoiiecchl B
UJeaNbHOM Tra3e C I[OCTOSIHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBA3p  MEXIy JaBJICHUEM U CPeAHEW KUHETUYECKOW  DHEprueiu
MOCTYNATEIbHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCAIbHOr0 ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).



CBs13b a0COTIFOTHOM TEMITepaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHUL.

TexHuyecknue yCTpONCTBA W TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIoB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buaeoponuk ¢ 3anMchi0 peaibHOTO OPOYHOBCKOTO JBUKEHUSL.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnronenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HUccnepoBanne mpolecca YCTAHOBJIEHUA TEIUIOBOTO PAaBHOBECHUS TPH
TEIJI000MEHE MEX Iy Topsiueit U XOJI0HOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH JUIs
TEPMOJIMHAMUYECKON CHUCTEMBbl. BHENIHNE U BHYTpEeHHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, OINMCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOnpou3BOJIbHAsA — peakcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenb uaeabHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YpPaBHEHU:
ypaBHeHHEe MenneneeBa—Knanelpona U BeIpaKeHUE [JII BHYTPEHHEW SHEPTHM.
VY CII0BUSL TPUMEHUMOCTH 3TOW MOJIENIH: HU3Kasi KOHUEHTPALMsl YACTHIL], BBICOKHE
TeMIeparypol. BelpaxkeHue i1 BHyTPEHHEN SHEPTUUA OJJHOATOMHOTO HJICATbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienne paboThl o rpaduky
mpoliiecca Ha pV-auarpamme.



Tennonepenaua  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  SHEPIUuu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KouBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TenmnoéMkocTh Tenna. YAelbHas W MOJISIpHas
TEINTIOEMKOCTH BelIeCTBA. YpaBHeHue Marliepa. YaenbHasg TEIUIOTAa CrOpPaHUs
TormBa. Pacu€r KkoiuMuecTBa TEIUIOTHI Npu  Temionepenadye. llonstue 006
aanabdaTHOM IpoIiecCe.

[lepBblli 3aKOH TepMOAMHAMMKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

Btopoii 3ak0oH TEpMOJMHAMUKH Jii PABHOBECHBIX IPOLECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
€MHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTropoii 3aKkOH TEPMOJMHAMUKM JUJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! necTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsI3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3CJbHBIA W KapOIOpAaTOPHBINA ABUTATENM, IMapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
WCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TETUIOBO» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

N3meHeHne TeMiiepaTypsl Ipy aiuadaTUueCKOM paCIIUpPEHUH.

Bo3aymHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne aanabaTHOTO Ipoiiecca.

KomrbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHnne yaenbHON TEMI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpolecca.

N3yueHne B3aMMOCBSA3M DHEPTHUM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.



Tema 3. Aepecammusie cocmoanusn geuwyecmea. Dazosvle nepexoobnl.

[lapooOpazoBanue u koHaeHcauus. Mcmapenue W KureHue. Y enbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIIEHHOTO Tapa. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTavM3auusa. YJIeJbHAas TEIIOoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
pacumpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTrUn B (Pa30BbIX MEPEXOIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanumsipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHUs.

Mopaenan HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

HaGmronenne manbix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.



N3mepeHne yaenbHOM TEMIOTHI IUIABJICHUS JbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepennie aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCUMOCTH AedopMailiil pPe3UHOBOrO  oOpasma ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anus Ten U €€ MPOSIBICHUS. ODJNEKTpUYEcKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKUE 3apsiibl.

Hampsok€aHocTh  anekTpuueckoro  moinsa.  [IpoOHbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUIECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JnsnexTpuku B AJIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
IIPOHUIIAEMOCTb BELIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM DJIEKTPUYECKOM IIOJIE.



TexHuuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJICHCATOPa.

3apsiKa 1 paspsaka KOHJICHCATOpa YEPE3 pE3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YEHUS CBETONOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKMpUUecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akoH OMa i1l y4acTKa [EMu.

DJIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh CONIPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TermoBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.



OJC u BHyTpeHHee CONPOTHUBJIECHHE HCTOYHUKA TOKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU TOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coennHeHnst UICTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[1onynpoBOIHUKMY. CobOcTBeHHass ¥ TMpUMECHass  MPOBOJUMOCTb
noJIypoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl apajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETBbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMmIbl, JJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOM,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBHCHUMOCTB CONPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3IyXA.

CpaBHEHHE MPOBOAMMOCTH METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amextposusza.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnmenoBanne  3aBUCMMOCTM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEMYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOp W3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MexnpeaMeTHbie CBA3M.

N3yyenune kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpauu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



TEeOpHs, HAOIIOJEHUE, OSKCIEPUMEHT, MOJIECIMPOBAHHUE, MOJEIb, H3MEPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adopaTopusi.

Mamemamuka: pellleHWE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napabosa, runep6ona, ux rpaduku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl ¥ MX NMPOEKIIMU HA OCH KOOPJIUHAT, CJI0KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW MpHupoae, Auddys3usi, ocMoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl,
yTHIM3aUs OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KATWJLISIPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJYyYEHUE HAHOMATEpHAJIOB, TEIUIOBbIE
CBOMCTBA TBEPBIX TN, )KUIKOCTEH U Ta30B, )KUAKUE KPUCTAIUIbI, AJICKTPUUECKUE
CBOMCTBA METAIJIOB, AJIEKTPOJIUTHYECKAS TUCCOLUALINS, TaTbBAHUKA, DJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPHI, OAPOMETP, TEPMOMETD.

Texnonozua: npeoOpazoBaHue IBUKEHUN C UCIMOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCIOJIb30BaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHe), IBUTaTe]ib BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHATIOB, B TOM YKCJI€ HAaHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
ra30pa3psiIHbBIE JTAMIIBI, TTOJIYITPOBOHUKOBEIE IPUOOPHI, TaIbBAHUKA.

11 KUIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noae.

B3auMojelicTBUE TOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOmMn cynepno3uuuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHIYKIIWH.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJIeHHE U MOJYJIb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jloperra.



MaruauTtHOE€ noJie B BeuecTtse. @eppoMarHeTuky, napa- U TMaMarHeTUKU.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IIPOLIECCHl: IPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMyyKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB eppOMArHETHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM UHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMU
uaaykuuu. OJIC wHAyKuuu. 3aKOoH AJIEKTPOMarHUTHOW uHAyKiuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J[C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOLECCHl: MHAYKIHUOHHAS
Me€Yb, COJICHOU], 3alIUTa OT JICKTPU3ALMH TEJl NMPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Hemoncmpauyuu.

HaOnroienue siBneHust 3JeKTPOMarHUTHOM HHAYKIUU.



UccnenoBanue 3aBucuMoctd IJIC MHAYKIMU OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKa.

[TpaBuno Jlenua.

[Tamenre MarauTa B aIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue CaMOMHIYKIIMH.

HccnenoBanne 3aBucumMoctd DJ[C caMOMHIYKIHUH OT CKOPOCTH M3MEHEHHS
CWJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMUKyMm.

HccnenoBanne sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne MHAYKIUU BUXPEBOTO MAarHUTHOT'O TTOJISL.

HccnenoBanue sIBICHUS CAMOWHIYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue konebanus. Kunematnueckoe M JIMHAMUYECKOE OMMCAHHUE.
DHEpreTMYecKoe ONHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBox
JUHAMHYECKOTrO ONMMCAaHUS FapMOHUYECKUX KOJIeOaHUN U3 UX SHEPreTUYecKoro u
KMHEMaTUYECKOTO OMUCAHMUS.

Amvmutyna u ¢asza kojnebOaHui. CBsI3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMYMHBI C aMILJIUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHHUSI.

[lepuon u uactora konebanuid. Ilepron Manbix CBOOOIHBIX KoJieOaHMI
MaTeMaTHYecKoro MasiTHuka. Ilepros cBOOOIHBIX KOJE€OAHUH TPY>KMHHOIO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyX1eHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHrueckue yCcTpOHUCTBAa U TEXHOJIOTMYECKUE MPOILECChl: METPOHOM, YaCHI,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKECHUS.

Habmoienue He3aBUCMMOCTH MEepro/ia MallbIX KoseOaHuil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoieO0aHuid U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

UccnenoBanune kosnebaHWM Tpy3a Ha MACCHUBHOM MpPYXUHE C IENbIO
(dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOoJIeOaHUIX Ipy3a Ha MPYKUHE.



HccnenoBanue BRIHYXIECHHBIX KOJEOaHU.

Hab6mronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3yyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY 1Bl 3aTyXaONIMX KOJIeOaHuH.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUH.

Tema 2. dnexmpomaznumHneole Ko1ebanus.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
ujeaNlbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUTMTYJ0M CHIIbI TOKA B KOJ1e0aTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHbIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS NpU PA3IUMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansusbiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHL: JIICKTPUUYECKHUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JIEKTPOIIEpEaay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJEOAHUIN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 35IeKTPOMAarHuTHOTO TeHEPATOPA.



BbIHYX/I€HHbIE CHHYCOHMIAJIbHBIE KOJIEOaHHUsI.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mnpu MOCIENOBATEIIBHOM COEAUMHEHUH PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Y CcTpOoHCTBO M IPHUHIIMI IEUCTBHS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanre NEPEMEHHOIO TOKAa 4YEpe3 IMOCIEAOBATEIBHO COCHUHEHHBIC
KOHJICHCATOp, KaTyLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LM NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
MpPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CpoiicTBa MEXaHUYECKHUX BOJIH: OTpPa)XCHHE, MpeIOMJICHUE, WHTEephEepeHIus H
nudpaxims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOILIEH CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakims.

[[Ixkana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHrueckue yCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METUIIUHE.

Hemoncmpayuu.

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomeecs Te0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.



CBolicTBa yIbTpa3ByKa U €ro NIPUMEHEHHE.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHHUHN.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnupOCTpaHEHHE CBETa B OJHOPOIHOM cpene. Jlyd ceera.
To4euyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoenue n3oOpakeHUi B
10ckoM 3epkane. Chepuieckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeINb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOTO CBETA
4yepes3 rpa”ully paszena IByX ONTUYECKUX CPEeNl.

Xox nydeit B mpusme. ducnepcust cera. CrioxHbIA cocTaB O€l0ro cBeTa.
IBerT.

[lonHoe BHyTpeHHEE oTpaxkeHue. [IpenenpHpIil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue W pacceuBaromde JuH3bL. ToHKas JuH3a. DOOKyCcHOE
paccTossHME M OITHYEcKas CHJla TOHKOW JIMH3bL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelIs MPEIOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIIIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsiMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenuuss cBera. KorepeHTHble HCTOUYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.



Hudpakmuss cBeta. [dudpaxinumonnas pemérka. YciaoBue HaOM0IECHUS
IJIABHBIX ~MAaKCUMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
MEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(paKkiInOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHS CBETA.

Habiro1eHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBanre XoJa CBETOBBIX IYYKOB Ye€pe3 IUIOCKONApaIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocKomna, TeJIeCKOona.

Hab6monenue nntepdepeninu cBera.

HabmtoieHue 11B€TOB TOHKUX IJIEHOK.

Hab6monenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenue nudpakiimOHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnronenue noasipu3aluu CBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHSI MEXaHUYECKUX HaIIPSKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

N3mepenne rnokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (DOKYCHOTO pacCTOSHUSL OT BemlecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 MIOCKOTO 3epKaJia U JIUH3bI.

[Toryuenue n300paxkeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

M3yyeHue noyisipu3anyy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH U3JIEKTPUKA.

N3yyenue nHTepPEepeHIny JIa3epHOTO U3TyUYEHUS HA IBYX IIEISAX.

Hab6nronenue nucnepcumu.

HabGmrogenue u uccnenoBanue AMPPaKmOHHOTO CIEKTpa.

N3mepenue InrMHbI CBETOBOW BOJIHBI.



[ToydeHune cnekTpa M3IIy4eHHS CBETOAMO/A MPU MOMOIIH TU(DPaKITMOHHOM
PEIIETKMU.

Pa3znesn 6. OcHOBBI CIeUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsel
CIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTUs
MTOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCIEPUMEHT, JTaOOPaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATHUBUCTCKUX dacTUl] (IO
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBeCHOE TeIIOBOE M3JIydeHUE (M3JIydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS K UMITYJIBC (POTOHA.

dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonsl GoTodddexra. YpaBHeHUE
OunmeHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarolrytro moBepxHOCcTh). Ombiter I1. H.
JleGenena.

BousiHoBbIe cBOMcTBA yacTull. Bosnel ne bponis. lnuHa BoaHbl 1e bpoitis u
pa3Mepnsl  oOJlacTh  JIOKQJIM3allMKM  JABWKYIIEHcs dacTuiel. KopnyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE TMPOLECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO.

Jlemoncmpayuu.

®doTo3deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.



HccnmenoBanue  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJAHUKOB — OT
OCBEIIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nmoctostHHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnpITEl O HCCIEIOBAHHUIO CTPOEHUsI aTtoMma. IlnaHerapHas MoJenp aToMma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u noriomieHre (pOTOHOB MPHU MEPEX0Ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA APYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA ATOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4ueHHe cBeta. Jlasep.

TexHUYeCcKHe YCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpoRCTBO 1 IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Hab6nronenue nuHeyaToro CexTpa.

HccenenoBanne CIieKTpa pa3peKEHHOIO0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eMEHMAPHBIX YACHUY,

Hyxnonnass moaens snpa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M3otonsl.

PannoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacnaj. ['amma-nu3inydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHue pagnoakTHBHOCTA Ha >KUBBIE
opranu3Mbl. EcTecTBeHHBIN (oH n3nydeHus. Jlosumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cuHtes saep. AnepHnie peaktopsl. [Ipodiaemsl
YIOPABIISIEMOTO TEPMOSEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEeKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.



MeTtoabl perucTpaluuy U UCCIEIOBAHUS 3JIEMEHTAPHBIX YACTHLI.

@yHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. DapHOHBI, ME30HBI M JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TirooHHAs MOAENb aPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass matepus U TEMHas
SHEprusl.

EnuncTBO pu3myeckoil KapTHHBI MUDA.

TexHn4eCKre yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

HccnenoBanrie TpeKoOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paiioakTUBHOTO (hOHA C UCIIOIB30BaHUEM JI03UMETpA.

N3yueHnne noraomeHus: OeTa-4acTUll aTIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3UKH.

Otanel pa3BUTUA acTpoHOMUU. [IprKnagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpuMEHMMOCTh 3aKOHOB (DU3UKU IS OOBACHEHHS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBI>KCHUE.

CosiHeuHas cucrema.

Connie. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
TaJIaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

Hab6mronenust 3B€3qHO0r0 HEOA HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JIJIsT OTIPEIEeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB



Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CEBEpHOIrO MOJyIIapus U SpPKHE
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TUIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil MPaKTUKYM.

Crioco0b1 m3MepeHus (pU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHHUM, HCCICAOBAHUM  3aBUCUMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKa IMPEAJIOKEHHBIX THIOTE3 (BBIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maroIee MOBTOPEHUE.

O0o0uIeHne U cucTeMaTu3alus COJEepKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHAIBHON TEOPUHM OTHOCHTEIBHOCTH», «KBaHTOBas
busmnKa», « JIEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHUYECKOW  (DyHKIIMIA
bu3ndecKkoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU TPECTABICHUIN
0 (¢u3NUeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTHUHBI MUpPa B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusmyeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, OHKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEpPUTENIbHBIE TPUOOPHI, IU(pOoBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIMH HA OCH KOOPJWHAT, CIIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemeHTapHBIX (yHKUMA. [Ipu3Haku mogO0US TPEYrOJHLHUKOB,
oTpeeNeHue MIOMAAN IMIIOCKUX GUryp u 00bEMa Tel.



Buonozusa: >nextpuyeckue SBIEHUS B KUBOM NpuUpoie, KoiebaTeabHble
JBIWKEHUS B JKMBOW INPHUPOJAE, DOKOJOTMYECKHE PHUCKHM TPH IPOU3BOJCTBE
NIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAILIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

I'eocpagpua: mMarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHuTOB,
ANEKTpOJBUTaTENb AKOOH, reHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAsS IeYb,
JIMHUAW JJIEKTpOIepeaad, 3JIEKTPOABUTaTElb, paaap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CyTHUKOBBIE
IIPUEMHUKH, sJIepHAst DHEPreTUKA U IKOJIOTUUYECKUE aCIIeKThl €€ pa3BUTHS.

HaHpaB.]IeHI/IH BOCIIMTAaHUA

[Iporpamma peasinzyeTcs B €IMHCTBE YU4€OHOM U BOCIIUTATEIBLHOMN JAeATETbHOCTH
IIKOJIBI [I0 OCHOBHBIM HAINpPAaBJIECHUSAM BOCIIUTAHUSA B COOTBEeTCTBUU ¢ PI'OC:

1.I pasxcoanckoe 6ocnumanue BKIKOYAET: CO3/IaHUE YCIOBUM /1JI1 BOCIIUTAHUS Y
JIETeN aKTUBHOM T'PAXKIAHCKOW MO3UIMHU, TPAXKIAHCKON OTBETCTBEHHOCTH,
OCHOBAHHOM HA TPAJIUIIMOHHBIX KYJbTYPHBIX, JyXOBHBIX U HPABCTBEHHBIX
[EHHOCTSIX POCCUMCKOTr0 OOIIECTBA; Pa3BUTHE KYJIbTYpPbl MEKHAITMOHATBLHOTO
oOmieHust; (HOpMUPOBAHKE MPUBEPKEHHOCTH UJICSIM UHTEPHAITMOHAIN3MA,
JPYKOBbI, paBEHCTBA, B3AMMOIIOMOIIM HAPOJAOB; BOCIUTAHUE YBAXKUTEIHLHOTO
OTHOUIEHHUS K HAIMOHAJIbBHOMY JJOCTOMHCTBY JIFOJEH, UX YyBCTBAM, PEJIMTHO3HBIM
yOEXKICHUSM; pa3BUTUE TIPABOBOM U MOJMTUUECKON KYJIBTYPHI IETEH,
paclIMpeHre KOHCTPYKTUBHOTO YYACTHS B PUHSATUM PEIICHUM, 3aTPAruBarOIInX
WX TIpaBa U UHTEPECHI, B TOM YHUCJIE B Pa3IMUHbIX (JopMaxX caMOOpraHu3aluy,
caMOyTpaBJIeHHUs, OOIIECTBEHHO 3HAYMMOM JAESATEILHOCTH; PA3BUTHE B IETCKOMN
Cpele OTBETCTBEHHOCTH, IPUHIIUINOB KOJUIEKTUBU3MA U COLIMATIbHOU
CONMIAPHOCTH; (HOPMUPOBAHKE CTAOMILHOW CHCTEMbl HPABCTBEHHBIX U
CMBICJIOBBIX YCTAaHOBOK JINYHOCTH, TO3BOJISIFOIIMX HPOTUBOCTOATH UACOIOTHI
AKCTpEMHU3Ma, HAIIMOHATN3Ma, KCeHO(POOUH, KOPPYIITUHU, TUCKPUMHUHAITUH TI0
COLIMAJIbHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKaM U JPYTUM
HEraTUBHBIM COLIMATILHBIM SIBJICHUSIM; Pa3pab0TKy U peaiu3aluio MporpaMmm



BOCITUTaHUs, CIIOCOOCTBYIOIIMX MTPABOBOM, COLIMAIBHON U KYJIbTYPHOM
aZanTalyy JIETeW, B TOM YUCIIE JETEN U3 CEMENH MUTPAHTOB.

2. Ilampuomuueckoe socnumanue u GOPMUPOBAHNUE POCCUNCKON UACHTUIHOCTH
MpeAyCMaTPUBAET: CO3JAaHUE CUCTEMbI KOMIUJIEKCHOTO METOJANYECKOTO
COMPOBOXKICHHUS IEATEIbHOCTH MEIaroroB U APyrux pabOTHUKOB, y4aCTBYIOIIHNX
B BOCITUTAHUH MTOAPACTAIOIIETO MMOKOJIEHUS, IO (POPMUPOBAHUIO POCCHICKOM
rpakIaHCKOW UJICHTUYHOCTH; (OPMUPOBAHUE Y IETEH MaTPUOTU3MA, YYBCTBA
TOPAOCTH 3a CBOIO Po/iMHY, TOTOBHOCTH K 3a1uTe HHTEpecoB OTeuecTna,
OTBETCTBEHHOCTH 3a Oyxyiee Poccun Ha OCHOBE pa3BUTHS MPOrpPaMM
MaTPUOTUYECKOTO BOCIIUTAHUS IETEM, B TOM YKCIIE BOCHHO-TTATPUOTUUYECKOTO
BOCITUTAHUSL; TOBBIIICHUE KaYeCTBA MPEMOJaBaHUus TyMaHUTAPHBIX YUEOHBIX
IIPEIMETOB, 00ECIEUNBAIOIIETO OPUEHTALNIO O0YUYaAIOIIHUXCSA B COBPEMEHHBIX
OOLIECTBEHHO-TMIOJUTUYECKUX MpoLeccax, mpoucxoasumx B Poccuu u mupe,
TaKX€ OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM MO3UIIMHU 110 OTHOIICHUIO K HUM Ha
OCHOBE 3HAHUS U OCMBICJIICHUS UCTOPUH, TYXOBHBIX IIEHHOCTEU U IOCTUKEHUM
Halllel CTPaHbl; Pa3BUTHUE y MOJPACTAIOIIETO MOKOJIEHUS YBAXKECHUS K TAKUM
CHUMBOJIaM TOCYJIapCTBa, Kak repo, duar, rumu Poccutickoii @enepanmu, K
HMCTOPUYECKUM CUMBOJIaM U MamsiTHUKaM OTedecTBa; pa3BUTHE TOMCKOBOM U
KpaeBEQUECKON AEATEIbHOCTH, JETCKOTO MTO3HABATEIBHOIO TYpU3Ma.
3./[yxoeHo-HpascmeenHoe socnumanue I€Te Ha OCHOBE POCCUNMCKUX
TPaJULIAOHHBIX [IEHHOCTEN OCYIIECTBISAETCA 3a CUET: PA3BUTHUSA y NETEN
HPABCTBEHHBIX YYBCTB (YE€CTH, J10JITa, CIPABEIJIMBOCTH, MUJIOCEPIUS U
Tpyxentoous); GopMUPOBAHUS BHIPAXKEHHOW B MOBEJICHUN HPABCTBEHHOMN
MO3UIIMH, B TOM YHCJIE CIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 00pa; pa3BUTUS
corepeXKuBaHus U (POPMUPOBAHUS TTO3UTUBHOTO OTHOIIIECHUS K JIFOJISIM, B TOM
YHUCIIE K JIMIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 37J0POBbsI 1 MHBAJIU]IAM;
pacCUIMPEHHs COTPYTHUYECTBA MEXKY FOCYAapCTBOM U OOIIIECTBOM,
0OI11IeCTBEHHBIMU OPTaHU3AlMSIMU U UHCTUTYTaMH B c(hepe TyXOBHO-
HPABCTBEHHOI'O BOCTIMTAHUS JIETEH, B TOM YHCIIC TPATUIIMOHHBIMU
PENMTHO3HBIMU OOIIIMHAMU; COACUCTBUS (DOPMUPOBAHUIO Y JETEH TTO3UTHUBHBIX
YKU3HCHHBIX OPUEHTUPOB U MJIAHOB; OKA3aHUsI TIOMOIITH JIETSIM B BRIPAOOTKE
MOJIeJ i€l TOBEJCHUS B PA3JIMYHBIX TPYIHBIX KU3ZHEHHBIX CUTYaIIUSIX, B TOM
YHUCIIe MPOOJIEMHBIX, CTPECCOBBIX M KOH(MJIUKTHBIX.

4.9cmemuyeckoe socnumanue npeanosaraeT: 3pHEeKTUBHOE UCTOIb30BAHKE
YHUKQJIBHOTO POCCUICKOTO KYJIBTYPHOI'O HACJIEANS], B TOM YHCJIE
JUTEPATYPHOT0, MY3bIKAJIBHOTO, XyA0KECTBEHHOT'0, TEATPAIBHOTO U
KHUHEMaTorpapuuecKoro; CO3/JaHHe PABHBIX JJIsl BCEX JAETel BOZMOXKHOCTEH
JIOCTYyNa K KyJbTYPHBIM LIEHHOCTSM; BOCIIUTAHUE YBAXKEHUS K KYyJIbTYpE, SI3bIKaM,



TpaauLIMsIM U 00bIYasiM HAPOJOB, MpoKuUBaroiux B Poccuiickoit denepannu;
YBEJIMYEHHE IOCTYIMHOCTHU ACTCKOM JIUTEpaTyphl 15l ceMel, MPUOOIIeHUE IeTel
K KJJACCUYECKUM U COBPEMEHHBIM BBICOKOXY0KECTBEHHBIM OT€UYECTBEHHBIM U
MHUPOBBIM MMPOU3BEAECHUSAM HUCKYCCTBA U JINTEPATYPHI; CO3JAHUE YCIOBUM IS
JOCTYITHOCTH MY3€WHOU U T€ATPAJIbHOU KYJIbTYPBI I JE€TE€H; Pa3BUTHE
MYy3€MHOM U TeaTPAIBHOW MENATOTMKH; MOIIEPKKY MEP IO CO3JAHUIO U
PaCIpPOCTPAHEHUIO IPOU3BEICHUM UCKYCCTBA U KYJIbTYPbI, IPOBEICHUIO
KYJBTYPHBIX MEPOIIPUATHN, HAIIPABICHHBIX HA MOITYJIAPU3ALUI0 POCCUNCKUX
KYJIbTYPHBIX, HDAaBCTBEHHBIX U CEMEUHBIX [IEHHOCTEH; CO3JaHue U MTOIACPKKY
IIPOU3BOJICTBA XYA0KECTBEHHBIX, JOKYMEHTAJIbHbIX, HAYYHO-IIONYJISAPHBIX,
y4€OHBIX U aHUMAIlMOHHBIX (PUIIbMOB, HAIIPABJIIEHHBIX HA HPABCTBEHHOE,
IPaKJaHCKO-NTATPUOTUYECKOE U OOLIEKYIbTYPHOE pa3BUTHUE JAETEH; MOBBILICHUE
poJii OMOJIMOTEK, B TOM uncie OMOIMOTEK B cUCTEME 00pa30BaHMsl, B
NPUOOLIEHUHU K COKPOBHUIIHUIIE MUPOBOM M OT€YECTBEHHOM KYJIBTYPBI, B TOM
YHUCJIE C UCIIOJIb30BaHUEM MH(POPMAIMOHHBIX TEXHOJIOTUI; CO3AaHUE YCIOBUI
JUISL COXPAHEHMS, OJACPKKHU M PA3BUTHS ITHUYECKUX KYJIBTYPHBIX TPAIULUN U
HapOJHOI'0 TBOPYECTBA.
5. @Quzuueckoe socnumanue, Gopmuposarue Kyiomypvl 300p08bsi U IMOYUOHALILHO20
Onacononyyuss  BKIOYaeT:  (QOPMHPOBAHHME Yy  MOAPACTAIOIIETO  MOKOJICHHS
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3/J0POBBI0O U MOTPEOHOCTH B 3J0POBOM
oOpaze xu3Hu; PopMUpPOBAHKE B IETCKON U CEMEMHOM Cpelie CUCTeMbl MOTHBAIIUU K
aKTUBHOMY W 3JI0pOBOMY 00pa3y KHU3HH, 3aHATHSAM (U3UYECKON KyJIbTYpoul H
CIIOPTOM, Pa3BUTHUE KYJbTYPhl 3J0pPOBOI0 MUTAHUA;, CO3JAaHUE Ul JETEH, B TOM
Yucjae JeTe ¢ OrpaHUYCHHBIMM BO3MOXHOCTSAMH 310pPOBbs, YCIOBUM A
PETYISPHBIX 3aHATHI (DU3NIECKON KYJIbTYpOH U CIIOPTOM, Pa3BUBAIOIIETO OTAbIXA U
03/I0pPOBJICHUS], B TOM UYHKCJIE€ Ha OCHOBE Pa3BUTHs CHOPTHUBHOW HH(PACTPYKTYpHI U
NOBBIIIEHUS d(PPEKTUBHOCTUA €€ MCIOJIb30BAHUS; Pa3BUTHE KYJbTYpbl 0€30MacHOM
KU3ZHENIEATEIbHOCTH, MPOPUIAKTUKY HAPKOTUYECKON U aJKOroJbHON 3aBUCUMOCTH,
Ta0AKOKypeHUs M JIPYTUX BPEIHBIX MPUBBIYEK; MPEIOCTaBICHUE OOYYarOMIMMCS
oOpa3oBaTeNbHBIX OpraHM3alfii, a Takke JeTSIM, 3aHUMAIOIIUMCA B MHBIX
OpraHM3alusIX, YCJIOBUH Ui (PU3NYECKOTO COBEPIICHCTBOBAHUS Ha OCHOBE
PETyJIApHBIX  3aHATHH  (QU3KYIbTYypOoll ©  CHOPTOM B COOTBETCTBHHM  C
WHANBUAYAIbHBIMH CIIOCOOHOCTSMU M CKJIOHHOCTSIMU JI€T€H; HCIOIb30BaHHE
NOTEHIMAJIa CHOPTUBHOW ACATENBHOCTH JUISl MNPOPUIAKTUKH  aCOLUAIBHOTO
NOBEJICHNUS; COJIECTBHE TMPOBEACHUI0 MACCOBBIX OOIECTBEHHO-CIIOPTUBHBIX
MEPONPUATUI U MPUBJICYEHHUE K YUYACTUIO B HUX JICTEH.
6. Tpyoosoe éocnumanue peannu3yeTcs HOCPEACTBOM: BOCIIUTAHUS Y JETEN
YBXEHHUS K TPYy U JIOASIM TPYJia, TPYIOBBIM JOCTHKEHUSIM; (POPMHUPOBAHUS Y



JIeTel yMEHHI 1 HaBBIKOB CaMOOOCITY>KMUBaHHUs, TOTPEOHOCTH TPYIUTHCS,
J00POCOBECTHOTO, OTBETCTBEHHOI'O M TBOPUYECKOT'O0 OTHOIICHHUS K pa3HbIM BUIaM
TPYJOBOM EATEIbHOCTH, BKIItOUast 00yYEHHUE U BHIMOJTHEHUE JOMAIITHUX
00s13aHHOCTEM; pa3BUTHUSI HABBIKOB COBMECTHOM pabOThI, yMeHUs pabOTaTh
CaMOCTOATENbHO, MOOMIIN3YsI HEOOXOIUMBIE PECYPCHI, TPABUIBLHO OLIEHUBAS
CMBICII U TIOCJIEICTBUS CBOUX JIEMCTBUI; CONEUCTBUS MPO(HECCHOHATEHOMY
CaMOOTPEIEICHHUIO, TPUOOIIECHUS AETEH K COIMATIbHO 3HAUUMOM 1eATEeIbHOCTH
JUTSL OCMBICTICHHOTO BbIOOpa mpodeccuu.

7.9Kon02uueckoe ocnumanue BKIIOYAET: PA3BUTHE Y IETEH U UX POJUTENEH
HKOJIOTUYECKOM KYJIbTYphl, OEPEKHOI0 OTHOIICHUS K POJTHOM 3eMJie, TPUPOIHBIM
OorarctBam Poccun u Mupa; BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTHU 32 COCTOSTHUE
IIPUPOJIHBIX PECYPCOB, YMEHHUI U HABBIKOB PAa3yMHOT'O IIPUPOIONIOIB30BAHMS,
HETEPIIMMOT0 OTHOIIEHHUS K JEHCTBUAM, IPUHOCAILINM BPEJ SKOJIOTHH.
8.1]ennocmu Hayuno2o no3Hanus IOJPA3yMEBAIOT: COACHCTBUE MOBBIIIEHUIO
IIPUBJICKATEIbHOCTH HAYKH JUJIS MOAPACTAIOIIETO TOKOJIEHUS, TOANEPKKY HAYYHO-
TEXHUYECKOI0 TBOPYECTBA JETEH; CO3JaHUE YCIOBUM JJIA I10JIyYEHUA JETbMU
JIOCTOBEPHON MH(POPMAIMH O TIEPEIOBBIX TOCTHKEHUSAX U OTKPHITUSIX MUPOBOH U
OTEYECTBEHHON HAayKH, IOBBILIECHNS 3aMHTEPECOBAHHOCTHU MTOAPACTAIOLLETO
MOKOJICHHSI B HAYYHBIX [MO3HAHUSIX 00 YCTpOKWCTBE MHpa U OOLIECTBA.

IlesieBble OpUEHTUPHI PE3YJIbTATOB BOCIIUTAHUS HA YPOBHE CPeHEr0 0011ero
o0pa3oBaHusl.



I'paxxnanckoe BociuTanue

OC03HaHHO BBIPAKAIOIINNA CBOIO POCCUICKYIO IPAKIAHCKYIO PUHAJIEKHOCTD
(MIEHTUYHOCTH) B MOJIUKYJIBTYPHOM, MHOTOHALIMOHAJIBHOM U MHOTO
KOH(ECCUOHATIBbHOM POCCUHCKOM OOILIECTBE, B MUPOBOM COOOIIIECTBE.

Co3Haronmii CBO€ €IMHCTBO ¢ HApoAOM Poccnn Kak MCTOYHUKOM BIJIACTH U
CyOBEKTOM ThICSUEJIETHEN POCCHIICKOM rOCYJapCTBEHHOCTH, ¢ Poccuiickum
rocyJapCcTBOM, OTBETCTBEHHOCTH 3a €r0 Pa3BUTHE B HACTOALLEM U OyIyIlIEM Ha
OCHOBE UCTOPHYECKOT0 IPOCBEUIEHHUS], C(HOPMHUPOBAHHOTIO POCCUIICKOTO
HallMOHAJIIBHOI'O UCTOPUYECKOTO CO3HAHMUSL.

[TposiBrsitonuii TOTOBHOCTH K 3aniuTe PoauHbl, CHOCOOHBINA apryMEHTUPOBAHHO
OTCTauBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccuum u Poccuiickoro
roCyapCcTBa, COXPAHITh U 3aLIUIIATHE UCTOPUUECKYIO IIPABIY.

OpueHTUPOBAHHBINM HA AKTUBHOE TPAXKIAHCKOE YYACTHE HA OCHOBE YBAKCHUS
3aKOHA W MPABOIOPSIIKA, PaB U CBOOO COTpaXaaH.

OCO03HaHHO U IESTENbHO BhIPAXKAIOIINIA HENPUATHE OO0 TUCKPUMHHALIMH 110
COLIMAJIbHBIM, HAIMOHAIIBHBIM, PACOBBIM, PEJIMTHO3HBIM IIPU3HAKAM, IIPOSIBIICHUN

AKCTpEMM3Ma, TEPPOPU3Ma, KOPPYNIIMU, AHTUTOCYIAPCTBEHHOMN JEATEILHOCTH.

OO6nagaromuii OTBITOM TPaXAAHCKOM COIMATIBHO 3HAYUMOM JIeSITENIbHOCTH (B
YYEHUUECKOMCaMOYITPABJICHUHU, BOJIOHTEPCKOM JIBUKECHUH, IKOJIOTUYECKUX,
BOCHHO-TIATPUOTUYECKUX U JIP. OOBEAUHECHUSIX, aKIUSX, TpOrpaMmax).

[TatpuoTnyeckoe BOCIIUTAHUE

Beipakaronuii CBOXO HallMOHAJIbHYIO, STHUYECKYIO IPUHA/IIEKHOCTD,
MIPUBEPKEHHOCTH K POJHON KYJIbTYpe, TF000Bb K CBOEMY HApO.y.

CosHaronuili NpuYacTHOCTh K MHOTOHAaLMOHAJIbHOMY Hapoay Poccuiickoii
®enepannu, Poccuiickomy OTedecTBy, pOCCUUCKYIO KYJIBTYPHYIO HACHTUYHOCTb.



[IposBasironuii 1eSTEIbHOE HEHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY H
KYJbTYPHOMY HacCJEIWI0 CBOETO U JIPYyTuX HapoaoB Poccuu, Tpagunusim,
npa3aHUKaM, MaMATHUKaM HapOJI0B, MPOKUBAIOIIMX B POJHON CTpaHE —
Poccun.

[IposiBAAIOIMI YBa)XXEHHE K COOTCYECTBEHHUKAM, IPOKUBAKOLIUM  3a
pyOeKOoM, MOICPKUBAIOIIHNI UX MpaBa, 3alIUTy UX HHTEPECOB B COXPaHEHUU
POCCUICKOUN KyIbTYPHOU UIEHTUYHOCTH.

HYXOBHO-HpaBCTBGHHOC BOCITUTAaHHC

[TposiBrisitonii MPUBEPKEHHOCTH TPAIUIIMOHHBIM TYXOBHO-HPABCTBEHHBIM
LEHHOCTSM, KyJIbType HapoAoB Poccuu ¢ ydéTOM MUPOBO33PEHUECKOTO,
HallMOHAJIBHOTO, PETUTUO3HOIO CAMOOIIPEAETICHUS.

JIeHCTBYIOIIMI U OLICHUBAIOLINI CBOE MOBEACHUE U MOCTYIIKH, IOBEACHHUE U
ITOCTYIKH IPYTHUX JIFOJEH C MO3ULINNA TPAOAULIUOHHBIX POCCUMCKUX JYyXOBHO-
HPABCTBEHHBIX IEHHOCTEN U HOPM C OCO3HAHHUEM IOCIJIEICTBUI ITOCTYIIKOB,
NEATENIBHO BBIPAXKAOIINKM HENPUATHE AaHTUTYMAHHBIX U ACOLMAJIbHBIX
IIOCTYIIKOB, ITIOBEICHUS, IPOTUBOPEUYAILNX ITUM LIEHHOCTSIM.

[IposiBasitouil yBaxKeHUE K )KU3HU U JOCTOMHCTBY Ka)0Tr0 YeJI0BeKa, CBOOO e
MHUPOBO33PEHYECKOT0 BHIOOPA U CaMOOIIPEIETICHHs], K IPEACTaBUTEISIM
PA3JIMYHBIX dTHUYECKUX TPYIII, PEIUTUi Hapo1oB Poccun, X HAlMOHATBHOMY
JIOCTOMHCTBY M PETUTHO3HBIM YYBCTBAM C YUETOM COOJIIO/ICHUS
KOHCTUTYILIMOHHBIX MPAB U CBOOO]T BCEX TPaXJAaH.

[ToruMaromuil ¥ JeSTEIIbHO BBIPAXKAOIINN IEHHOCTh MEXKPEIIMTUO3HOT O,
MEKHAITMOHATBLHOTO COTJIacHsI JIFOACH, Hapo10B B Poccuu, criocoOHBINM BECTH
JAAJIOT C JIFOJIbMH Pa3HbIX HALMOHAIBHOCTEH, PEIMTUO3HOM TPUHAJIJIC)KHOCTH,
HaXOJIUTh OOIIKE 1EJN ¥ COTPYIAHUYATH IS UX JTOCTHUKCHUSI.

OpueHTUPOBAaHHBIN HA CO3J]aHUE YCTOMYMBOM CEMbH HAa OCHOBE POCCUMCKUX
TPaJAUIIMOHHBIX CEMEMHBIX [IEHHOCTEW; MOHMMaHus Opaka Kak COr3a MYKYMHbI U
YKEHILWHBI JJIsI CO3JAaHUs CEMbU, POKJICHUS U BOCIIUTAHHS B CEMbE JIETEM;
HEIPUATHS HACUJIUS B CEMBE, YX0Ja OT POAUTEIBCKON OTBETCTBEHHOCTH.



O6manarommii copMHUPOBAHHBIMU TIPEACTABICHUSIMHU O [ICHHOCTH W 3HAYCHUH B
OTEYECTBEHHOW U MUPOBOU KYJIBTYPE SI3bIKOB U TUTEPATypbl Hapoa0oB Poccuu,
JEMOHCTPUPYIOIIUK YCTOMYUBBINA HHTEPEC K UTEHHUIO KaK CPEJCTBY MTO3HAHUS
OTE€YECTBEHHOU U MUPOBOU TYXOBHOU KYJIbTYPBHI.

ICTETHYECKOE BOCITUTAHME

BI)Ipa)KaIOHII/Iﬁ IIOHMMAaHHUC HOCHHOCTH OTCUYCCTBCHHOI'O H MHUPOBOT'O
HCKYCCTBa, pOCCPIIZCKOFO U MUPOBOTO XYJOKCCTBCHHOI'O HACJIC M.

[IposBisifOIMI  BOCIIPUUMYHUBOCTD K pa3HBIM BHUJIAM HCKYCCTBA,
IIOHUMAaHHE SMOLIMOHAIIBHOTO BO3IEUCTBUS UCKYCCTBA, €T0 BIUSHUSA Ha
IIOBEJICHUE JIIOJIEHN, YMEIOIUN KPUTUUYECKU OLIEHUBATD 3TO BIUSHHUE.

[IposBiArOIMI IOHUMAHUE XYA0KECTBEHHOU KYJIBTYPBI KaK CPEICTBA
KOMMYHUKAIIMU U CAMOBBIPAXXEHUSI B COBPEMEHHOM OOILIECTBE, 3HAUCHHUSI
HPABCTBEHHBIX HOPM, LICHHOCTEM, TPAIULINI B UCKYCCTBE.

OpUCHTUPOBAHHBIN HAa OCO3HAHHOE TBOPUECKOE CAMOBBIPAKCHHE, PCATH3AIUIO
TBOPYECKUX CIIOCOOHOCTEH B Pa3HBIX BHJIaX HCKYCCTBA C YIETOM POCCUHCKUX
TPaJMIIMOHHBIX TYXOBHBIX U HPABCTBEHHBIX IICHHOCTEH, HAa ACTETHUECKOE
00yCTpONCTBO COOCTBEHHOTO OBITA.

dusznyeckoe BOCNUTaHKE, GOPMUPOBAHUE KYJIbTYPhI 310POBbS U
AMOIIMOHAJIBHOTO OJIaronoJTydust

[TornMaromuii ¥ BEIPAXarUKd B TPAKTUYECKON AEATEIbHOCTH LICHHOCTD )KU3HH,
310pOBbSI ¥ 0€30MAaCHOCTH, 3HAUCHUE JIMYHBIX YCHJINN B COXpPAaHCHUU U
YKPEIUIEHUH CBOETO 310POBbS U 300POBbS APYTUX JIOAEH.

CoOuro1aroIuii MpaBuiia JTUIHOM U OOIIECTBEHHOMN 0€301MacHOCTH, B TOM YHCIIE
0e30macHOTro MOBEICHUS B HHPOPMAIIMOHHOM Cpe/ie.



BeIpaxaromuii Ha TpakTUKE YCTAaHOBKY Ha 3JI0pPOBbIN 00pa3 kU3HU (310pOBOE
NUTaHue, COOMIOICEHUE TUTUEHBI, PeXKUM 3aHSATHHI U OTABIXA, (PUZNIECKYIO
aKTUBHOCTH), CTPEMJICHHUE K (PU3HMUECKOMY COBEPIICHCTBOBAHHIO, COOTIOIAIOITHIA
M TIPOTIAaraHANPYIONUii 0€30MacHBIN U 30POBBINA 00pa3 KU3HHU.

[IposiBasitouii co3HaTeIbHOE U 000CHOBAHHOE HEMPUSITHE BPEIHBIX MPUBBIYECK
(xypenwsi, ynmoTpeOJIeHHS aJIKOTOJIsI, HAPKOTHUKOB, JTIOOBIX (DOPM 3aBUCUMOCTEH ),
JECTPYKTHUBHOTO TIOBEICHMSI B OOITIECTBE U ITUGPOBOM cpesie, MOHUMAHNUE UX
Bpea sl GU3NYECKOro U ICUXUYECKOTO 37]0POBbSI.

JIeMOHCTpUPYIOIIUI HaBBIKK PE(IECKCUU CBOETO COCTOSAHUS ((hPU3UYECKOTO,
SMOLIMOHAIBHOTO, ICUXOJIOTUYECKOT0), COCTOSIHUSI IPYTUX JIIOAEH C TOUKU
3peHust 0€30M1aCHOCTH, CO3HATEIBHOTO YIPABIECHUS! CBOUM SMOLIMOHAIBHBIM
COCTOSIHHEM, Pa3BUBAIOLIMI CIOCOOHOCTH aJIallTUPOBATHCS K CTPECCOBBIM
CUTYalMsIM B OOILLEHUH, B Pa3HBIX KOJUIEKTUBAX, K MEHSIOIIHUMCS YCIOBUSIM
(counanbHbIM, THPOPMALIMOHHBIM, IPUPOIHBIM).

TpynoBoe BociuTaHKE

VYBaxawmuii TpyJl, pe3yJbTaThl TPyAa, TPYJAOBbIE U MPOdecCUOHANIbHbIE
JNOCTHKEHUS CBOMX 3€MJIIIKOB, MX BKJIAJl B Pa3BUTHE CBOETO IIOCEIICHUS, Kpasl,
CTpaHbl, TPYAOBBIE TOCTHKEHHS POCCUMCKOIO HApOa.

[TposiBastonuii CHOCOOHOCTH K TBOPUECKOMY CO3UIATEIIHHOMY COIIHAIBHO
3HAYMMOMY TPYAY B JOCTYIHBIX 110 BO3PACTY COUMATIBHO-TPYAOBBIX POJIAX, B TOM
YHUCJIE TMPEANPUHUMATEIBCKOU NEATEIBHOCTH B YCIOBUSIX CAMO3aHITOCTH WU
HAaEMHOTO Tpy/a.

Y4acTByIOWIMK B COLMAIIBHO 3HAYMMOM TPYAOBOU AEATEIBHOCTHA PA3HOTO BUIA B
ceMbe, 001Ie00pa3oBaTeILHON OpraHu3allii, CBOCH MECTHOCTH, B TOM YHCJIS
OTJIAYMBAEMOM TPYJIE B KAHUKYJIIPHBIE TIEPUOIBI, C YUETOM COOITIOCHUS
3aKOHOJIaTE€IbCTRA.

Bripaxkaronuit 0CO3HaHHYIO TOTOBHOCTD K IMOJTYYEHHUIO MPOGeCCHOHATHHOTO
o0pa3oBaHusl, K HEMPEPHIBHOMY 00pa30BaHUIO B TEUEHUE )KM3HU KaK YCIOBUIO
yCHemHoN Mpo(ecCHOHATIbEHON U O0IIIECTBEHHOU 1€ATebHOCTH.



[ToruMaromuii cienupuKy TpyAOBOM E€ATEIbHOCTH, PETYJINPOBAHUS TPYIOBBIX
OTHOILIEHUH, caM000pa30BaHUs U MPO(PECCUOHAIBHON CaMOIIOITOTOBKHU B
MH(POPMAITMOHHOM BBICOKOTEXHOJIOTUYECKOM OOILIECTBE, TOTOBBIN YUUTHCS U
TPYAUTHCSI B COBPEMEHHOM OOIIECTBE.

OpueHTUPOBAHHBIA HA OCO3HAHHBIA BBIOOP Cdepbl TPYIOBOM,
MPoeCCHOHATTEHOM JACSITEIPHOCTH B POCCHICKOM OOIIECTBE C YIETOM JIMYHBIX
’KU3HEHHBIX TJIAHOB, MMOTPEOHOCTEN CBOCH CeMbH, OOIIECTRA.

DKOJIOTMUYEeCKOE BOCIIUTAaHHUE

JIeMOHCTpUPYIOIIMI B HOBEAEHUH CPOPMUPOBAHHOCTH 3KOJIOTMYECKOU
KYJIbTYpPbI Ha OCHOBE IIOHMMAaHUs BIMSHUS COLUAIIBHO-OKOHOMUYECKUX
IPOLIECCOB HA IPUPOJLY, B TOM YHUCIIE Ha I7100aIbHOM YPOBHE, OTBETCTBEHHOCTh
3a ACUCTBUA B IPUPOIHOM CpeTe.

Bripaxkaronmii qeaTenbHOe HENPUSTUE NCHUCTBUM, IPUHOCIIIUX BPEl PUPOJIE.

[IpuMeHsroImMiA 3HaHUS ECTECTBEHHBIX U COLMAJIBHBIX HAYK JUJIS PA3yMHOTIO,
OepexIIMBOTO IPUPOJOIIOIb30BaHMs B OBITY, OOIIECTBEHHOM IIPOCTPAHCTBE.

Nmeronuii v pa3BUBAIOIIMNA OIBIT SKOJIOTUYECKHA HATTPABICHHOM,
IPUPOAOOXPAHHOM, pecypcocOeperaroiei 1eaTeTbHOCTH, YIaCTBYIOIINI B €ro
MPUOOPETEHUU APYTUMH JIFOJIbMH.

HeHHOCTI/I HAaY4YHOI'O ITO3HAHUA

JlesiTenbHO BBIpaXKAIOIIHI MO3HABATEILHBIC MHTEPECHI B PA3HBIX MPEIMETHBIX
00J1acTsIX ¢ Y4ETOM CBOMX MHTEPECOB, CITIOCOOHOCTEM, TIOCTHIKEHUI.

Obnagaromuii mpecTaBIeHUEM O COBPEMEHHON HAyYHOW KapTHUHE MUPa,
JOCTHKEHUSIX HAYKU U TEXHHUKH, apTyMEHTUPOBAHHO BBIPAYKAIOIINI TOHUMAHUE
3HAYEHUS HAYKU B KU3HU POCCUIICKOT0 00111eCTBa, 00ECIIEUEHUH €T
0€30MacHOCTH, TYMaHUTAPHOM, COIIMAIbHO- SKOHOMHUYECKOM pa3BuTHH Poccum.



JIeMOHCTPUPYIOIINUIA HABBIKK KPUTUUECKOTO MBIIIICHUS, ONIPEEICHUS
JIOCTOBEPHOI HAYYHOW MH(POPMALIUU U KPUTUKHU aHTUHAYYHBIX MIPE/ICTaBICHUN.

PazBuBaronuii 1 npUMEHSIONUN HaBbIKM HAOJIO/ICHN S, HAKOTLJICHUS U
cucTteMaTu3anuu (akToB, OCMBICIICHHS OIMBITA B €CTECTBEHHOHAYYHON 1
T'YMaHHUTAPHOHN 00JacTSAX MO3HAHMS, HCCIIEOBATENBCKOMN AESTEIIbHOCTH.



JyXOBHO-HPABCTBEHHBIX LICHHOCTEN K HOPM € YYETOM OCO3HAHHUSI MIOCIIEICTBUN
IIOCTYIIKOB.

Bblpa)KaIOHII/Iﬁ HCTIPpUATHUC AHTUT'YMAHHBIX U aCOOUAJIBHBIX ITOCTYIIKOB,
IMOBCACHUA, IIPOTUBOPCUAIIIUX TPAJUIIMOHHBIM B Poccun AYXOBHO-
HPaBCTBCHHBIM HOpMaM H HCHHOCTSIM.

COBHaIOHII/Iﬁ COOTHOIICHUC CBO6OIH>I N OTBCTCTBCHHOCTH JIMYHOCTH B
YCIOBUAX HHAUBUAYAJIbHOTO U O6H_[€CTBCHHOFO IMPOCTPAaHCTBA, 3HAUYCHNUC U
HEHHOCTb MCKHAIMOHAJIBHOI'0O, MEIKPCIIMTMO3HOI'O COTJIaCusd J'IIOI[CfI, HapOoa0OB B
POCCI/II/I, YMGIOIHHﬁ 06man;c;1 C JIFOABbMHU PA3HbIX HAPOIOB, BGpOHCHOBGH&HHﬁ.

[IposBisArOIMI yBaXKEHHUE K CTAPIIUM, K POCCUUCKUM TPAJULIOHHBIM CEMENHBIM
LIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUMHBI U KEHIIUHBI JJIs1 CO3/1aHUs
CEMBH, POKIACHUSA U BOCIIUTAHUSA IETEH.

[TposiBrsronNiA MHTEPEC K YTCHUIO, K POTHOMY S3BIKY, PYCCKOMY SI3BIKY U
JUTEPAType KaK4yacTH JyXOBHOM KYJIBTYPhI CBOECTO HApO/Ia, POCCHICKOTO
oO1ecTna.

ICTETUYECKOE BOCITUTAHME

Bripaxkaronuii moHUMaHUE EHHOCTH OTEYECTBEHHOIO 1 MUPOBOTO UCKYCCTBA,
HAPOJHBIX TPAAULIMI U HAPOJHOIO TBOPUYECTBA B UCKYCCTBE.

HpOHBJ’IﬂIOHII/Iﬁ SMOIUOHAIIBHO-9YBCTBCHHYIO BOCIIPUUMYHNBOCTL K PA3HBIM
BHJaM UCKYCCTBA, TpaaullusAM U TBOPUYCCTBY CBOCTO N APYIrUX HAPOJOB,
ITIOHUMAaHHUEC UX BIUSIHUSA Ha IIOBEACHUC J'IIO)ICI\/’I.

Co3Haromuil poJib XyJ0KECTBEHHOW KYJIbTYPhI KaK CPEICTBA KOMMYHHKAIUU U
CaMOBBIPQKEHHUS B COBPEMEHHOM OOIIECTBE, 3HAUEHUE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TPAIUIIMKA B UCKYCCTBE.

OpHEeHTUPOBAHHBIN HA CAMOBBIPAXKEHUE B PA3HBIX BUJIaX UCKYCCTBA, B
XyJ10’)KECTBEHHOMTBOPYECTBE.



dwuznveckoe BocuTaHue, popMUpoOBaHUE KyJIbTYpPhI 3T0POBbS U
SMOLIMOHAIBHOTO OJIaronoJIyyduns

[ToHumaromuii IEHHOCTH KU3HU, 3J0POBbsSl M O€30MACHOCTH, 3HAUCHUE JTUYHBIX
YCUJIMH B COXpPAHEHUH 3/I0POBbS, 3HAIOIIMK M COOJII0IA0ITUI TTpaBUiIa
0e30macHOCTH, O€30MaCHOTO TIOBEICHMS, B TOM YHCJIE B HH(POPMAIIMOHHOM cpee.

Bripakaronuii ycTaHOBKY Ha 3J0pOBBIi 00pa3 )KM3HU (310pOBOE NMUTAHUE,
coOJII0/IEHE TUTHEHUYECKUX MTPaBUJl, cCOaJaHCUPOBAHHBINA PEXXHUM 3aHATUN U
OTJIbIXA, PETYISIPHYIO (PU3NYECKYIO AKTUBHOCTD ).

[IposiBastOIIMi HENPUATUE BPEAHBIX NPUBBIYEK (KypEeHUS, YIIOTpEOIEHUs
aJIKOT0JIs1, HAPKOTHUKOB, UTPOBOM U MHBIX (POPM 3aBUCUMOCTEH ), TOHUMaHUE UX
HOCJIEACTBUM, Bpena A GU3NUECKOr0 U IICUXUYECKOTO 3/10POBBS.

YMmeromuii 0co3HaBaTh (PU3NYECKOE U IMOLIMOHATILHOE COCTOSTHUE (CBOE U
JIPYTUX JIOJIEH ), CTPEMSIIUNACS YIPABISITE COOCTBEHHBIM SMOIIMOHAIBHBIM
COCTOSIHUEM.

CnocoOHbIN afanTUPOBATHCS K MEHSIONIUMCS  COIMANIbHBIM,
UH(OPMAITMOHHBIM ¥ TIPUPOJIHBIM YCIOBUSIM, CTPECCOBBIM CUTYAIHSIM.

TpynoBoe BociuTaHUE

YBaxaromuu Tpy, pe3yJabTaTbl CBOETO TPYAA, TPYda APYTUX JIFOJIEH.

[TposiBastonuii UHTEPEC K MPAKTUIECKOMY M3YUYEHUIO npodeccuit u Tpyaa
Pa3IMYHOTO POJia, B TOM YKCJIE€ HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUH.

CosHaroluii BRXXHOCTh TPY10J1t00Us, 00yueHus TpyAy, HAKOTLJICHUS] HABBIKOB
TPYZAOBOU EATEIBHOCTH Ha MPOTSHKECHUU KU3HU IS YCIEIHON
npogeccuoHaIbHON caMOopeaIn3aluy B pOCCUHCKOM OOIIECTBE.



VYyacTByronuil B pelieHuH NPaKTUUECKUX TPYJOBBIX JIeJl, 3aa4 (B CEMbE,
0011e00pazoBaTeNbHON OpraHu3alii, CBOEH MECTHOCTH ) TEXHOJIOTHYECKOU U
COILIMAJIbHON HANPaBICHHOCTHU, CITIOCOOHBIN HHUIIMUPOBATD, IIJIAHUPOBATH U
CaMOCTOSITEIIHO BBITIOJIHATH TAKOTO POJIA JEATEIBHOCTD.

Beipakaronuii roTOBHOCTh K OCO3HAHHOMY BBIOOPY U TOCTPOECHHUIO
WHJVBUyJIbHON TPACKTOPHUH 00pa30BaHMs U )KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

DKOJIOTMYECKOE BOCIIUTAaHHUE

[Tonumaroiuii 3HaYeHKE U I100ABHBINA XapaKTep SKOJOTHUYECKUX TTPOOIIeM,
NMyTeH UX PelIeHUs, 3HAUCHHUE SKOJOTUYECKON KyJIbTYPhI YEJIOBEKa, OOIIECTRA.

Co3zHaronuii CBOI0 OTBETCTBEHHOCTh KaK rpakJlaHWHA U TOTPEeOUTENS B
YCJIOBHSIX B3aUMOCBSI3U MPUPOIHOM, TEXHOJIOTUUECKON U COLIMATIBHOM CPE/I.

Bripakaronuii akTUBHOE HENIPUATHE NEUCTBUN, IPUHOCAIINX BPEI IPUPOJIE.

OpueHTUPOBAaHHBIN HA IPUMEHEHUE 3HAHNUI €CTECTBEHHBIX M COLMATIbHBIX HAYK
JUTSL petieHus 3a/1a4 B 00JIaCTH OXPaHbl IPUPObL, MIIAHUPOBAHUS CBOUX
IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCJIEICTBUM ISl OKPY’KAIOLIEN CPELBI.

Y4acTByIOIIMK B TIPAKTUYECKON JESATEIIBHOCTH JKOJIOTUYECKOM,
MIPUPOJOOXPAHHOMN HANPABJIECHHOCTH.

HeHHOCTI/I HAayY4YHOI'O ITO3HAHUA

Bripakarornuii mo3HaBaTeIbHBIC HHTEPECHI B PA3HBIX MPEAMETHBIX 001aCTIX C
y4€TOM UHAUBUIYATbHBIX HHTEPECOB, CIOCOOHOCTEN, JOCTHKEHUH.

OpHEeHTHUPOBAHHBIN B 1EATEIBHOCTH HA CUCTEMY HayUYHBIX IPEACTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI M 00IIECTBA, B3aUMOCBSI3SIX
YEJI0BEKA C MPUPOJHON U COLIMAIBHOMN CPENION.



Pa3BuBaromnuii HaBBIKYA UCIIOIB30BAHUSI PA3IMYHBIX CPEJCTB MTO3HAHMSI,
HAKOTUICHUS 3HAHUH 0 MUPE (S3BIKOBasI, YNTATEIbCKAs KyIbTypa, NeATEIbHOCTh B
uH(popMaIMoHHOM, IUGPOBOH Cpejie).

JIeMOHCTpUPYIONINI HABBIKK HAOJIIOICHUM, HAKOTLIEHUS (DAKTOB, OCMBICIICHHUSI
OTIbITa BECTECTBEHHOHAYYHON U TYMaHUTAPHOU 00JaCTsIX MO3HAHMUS,
HCCIIEI0BATENbCKON N€ATEIbHOCTH.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHS YyueOHoro mnpeamera «Dusmukar
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA JEITEIbHOCTH B IMPOLIECCE PeaU3al[Md OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHON E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUA:

e CchOPMUPOBAHHOCTh TIPAKIAHCKOM  MO3UIUH  OO0ydYaromerocs  Kak

aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;
® [IPUHSATUE TPAAMIMOHHBIX OOLICYETIOBEYECKUX TYMAHUCTHUYECKUX H
JEMOKPATHYECKUX LIECHHOCTEN;

® TOTOBHOCTb BECTH COBMECTHYIO ACATENBHOCTh B MHTEPECAX I'Pa’KIaHCKOrO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3allly;

® YyMEHHME B3aWMOJICUCTBOBATb C  COUMAIBHBIMU  HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLIUAMU U HA3HAUCHUEM;

® TOTOBHOCTb K TyMAHUTAPHON U BOJIOHTEPCKOM IEATEITbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:



e c(hopMUPOBAHHOCTH POCCHICKOMN TPaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;
® [[EHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTUKEHHUAM
POCCUNCKUX YUEHBIX B 001aCTU (PU3HUKH U TEXHUKE.
JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
¢ c(hopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;
® CIOCOOHOCThH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUECHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTU YYEHOIO;
® 0OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyILIETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® DSCTETHUYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OSCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILIETO (PU3NYECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:
® UHTEpEC K pa3iudHbIM chepaM mpodecCHOHATBHON AESITEIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peaau30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHBI;
® TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO B
00nacTi GU3HKHU Ha TPOTSIKEHUU BCEU KU3ZHH.
IKOJIOTHYECKOTr0 BOCIIUTAHMS:
e Cc(HOpMUPOBAHHOCTH JKOJIOTMUECKOW KYJIbTYpPbl, OCO3HAHUE TI00aTBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;
® [UIAHUPOBAHUE W OCYUIIECTBJICHUE ICUCTBUM B OKPYXKAIOUIEH CpeAe Ha
OCHOBE 3HAHUS LIEJIEM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;
® paCIIMpPEHUE ONbITa JACATEIBHOCTU HKOJOTHYECKON HAmpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
e Cc(HOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;
® OCO3HAaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NesATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA



ba3oBnle Jjornueckue AeiicTBUA:

CaMOCTOATENbHO  (OopMyNIHMpoBaTh U aKTyalIM3UPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU AEATENbHOCTH, 3a/laBaTh MAPaMETPbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTM U MPOTUBOPEYUS B PacCMaTPUBAEMBIX
bu3NUecKuX SIBICHUSIX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepHabHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATENBHOCTh, OLEHUBATH COOTBETCTBHE
pEe3yIbTaTOB LIEJIAM, OLIEHUBATH PUCKH ITOCIIEACTBUM 1E€ATEIBHOCTH;
KOOPAMHUPOBaTh U BBINOJHATH pabOTy B  YCIOBHUSIX PpEaJbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTb KPCATHUBHOC MBIIIIJICHUC ITPU PCIICHUN JKU3HCHHBIX HpO6JI€M.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

BJIa/I€Th HayYHOH TEPMMHOJIOTHEN, KIIFOUEBBIMU MOHATUSMU U METOJAMHU
(bu3NYecKoil HayKH;

BJIQJIeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
NESTEIIbBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peIIeHUs 3a1ad  (hU3nuecKkoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JInYHbIX METOI0B MTO3HAHMUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNN, TPEOOPa30BAHUIO M IPUMEHEHHUIO B PA3TUYHBIX YIEOHBIX
CUTyallUsiX, B TOM YHUCJI€ MPHU CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3ajaauy,
BBIIBUTATh THUMOTE3y €€ peIIeHus, HaxOguTh apryMEHTHl IJiA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pEIICHNUS;

aHaAJIM3UpPOBaTh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OpPMYyJIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HaHHUS MO0 (U3HKE B MPAKTUYECKYIO O0OJIacTh
KU3HEIESATEIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;
BBIJIBUT'aTh HOBBIEC UJIEH, IIPEJIaraTb OPUTMHAIIBHBIC IIOJXOIBI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

Pabora ¢ nunopmanmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpMaLUU (PU3HMUECKOTO COJEPKAHUSA
U3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBISATH IMOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalui0 MHPOPMAIUU Pa3IHUHBIX
BUJIOB U (DOpM TIpe/ICTaBICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKEeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKAaHUS B Pa3IMUHBIX (opMaTax ¢
yu4€TOM Ha3HayeHus WHGOpMalUuMU M IEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISITh OOIIEHHEe Ha Ypokax (U3MKA MU BO BHEYPOUYHOU
NEATEIBbHOCTH,

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4athb
KOH(DJIUKTBI;

Pa3BEPHYTO U JOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCIOJIB30BAHUEM
A3BIKOBBIX CPEIICTB;

IIOHMMATb W MCIOJB30BAaTh  IPEUMYLIECTBA  KOMAHIHOM U
WHIUBUYAIbHON PaboThI;

BBIOMpATh TEMATUKy W METOIbl COBMECTHBIX JCHCTBUM C yuéTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh 1E€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTABJIATH ILJIAH
NEUCTBUMN, paclpeiesisiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM padOThI;

OLICHUBATh KAa4ye€CTBO CBOETO BKJIAJa U KAXKIOrO0 y4acTHUKA KOMaHIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOCKTHI, OLEHUBATh HUAEU C IO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBJATh ITO3MTHBHOC CTPATCTHYCCKOC ITIOBCACHHUC B PA3JIMYHBIX
CUTyalu:ix, IIPOABIIATH TBOPYCCTBO u B006pa}KeHI/Ie, OBITH
NHHUIIMATUBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHH

CaMoopraHmaunﬂ:

CaMOCTOATEJIHO ~ OCYILECTBIIATh  MTO3HABATEJIBHYIO  JESTENbHOCTh B
o0nacTi (GU3MKK U aCTPOHOMHUH, BBISABISATH NPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3aa4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PAaCUYETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPaKTUYECKOM pabOThl C YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacmvpsTh paMKM  y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
PEANOYTEHUM;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBHI B JICSATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh HABBIKAMM [MO3HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPUEMBI pedieKkcuu s OICHKW CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HX
CHIDKCHHUIO;

IPUHUMATh MOTHBBI U ApPryMEHTHI JIPYIUX IPU AHAIN3E PE3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI U ApPryMEHTHI JIPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mporiecce moCTH)EHUS JTUYHOCTHBIX PE3YyIhTATOB OCBOCHHS MPOTPAMMBI 10
dbuzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILICHCTBYETCS HMOIIMOHAIbHBIH UHTEJIEKT, MpeANnoIararonuii
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOILIMOHAILHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOU
AMOITMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

® CaMOpEeryJMpOBaHHUA, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEJIECHUE, CIOCOOHOCTh aalTHPOBATHCS K
AMOILIMOHAIBHBIM M3MEHEHUSIM U TMPOSABIATH THOKOCTH, OBITH OTKPHITHIM
HOBOMY;;

e BHYTPEHHEN MOTHBALMM, BKIIOYAIOIIEN CTPEMIICHUE K TOCTHKEHHIO LIENH
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€UCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

® OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TMOHMMATh SMOIMOHAIHHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKMBAHUIO;

® COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeiiatb KOH(MIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xonmy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHUIA:
® [OHMMaTh poJib (U3UKK B  OKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTHYECKON, COIMANIbHOM M JITHYECKOM cdepax JeATeIbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHON HAyYHOU KapTHHE MUPA,
3HAUEHHUE OIMUCATEIBbHON, CHUCTEMATHU3UPYIONIeH, OOBSICHUTCIBHOW W
MPOTHOCTHYECKOW  (PyHKIUN  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (DU3UYECKON TEOPHH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;
® pa3nuyaTh YCJIOBHS TNPUMEHMMOCTH Mojened (GU3HYEeCKUX Teln W
MPOIIECCOB (SIBJICHWI): WHEPIMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEp/IOE TEJI0, MaTepualibHasi TOYKa, PABHOYCKOPEHHOE JBUKEHHE,
CBOOOHOE TmMaaeHue, aOCONIOTHO ympyras aedopmarus, abCOTIOTHO



YIpyTroe U aOCOFOTHO HEYIIPYToe CTOIKHOBEHUS, MOJICIN Ta3a, )KUIKOCTH
1 TBEPAOTO (KPUCTAJUTMYECKOI0) Tea, UACAIbHBIM a3, TOYCYHBIN 3apsl,
OJIHOPOJIHOE DJICKTPUUECKOE TOJIE;

pa3Iuyath yCJIOBHUS (TpaHUIlBl, OOJACTH) MNPUMEHUMOCTH (HU3NIECKUX
3aKOHOB, TIOHMMATh BCEOOMMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBaTh U OOBSACHATH MEXAHWMYECKHUE TIPOILIECChl M  SBJICHUS,
HCIIOJIB3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHMUYECKOTO JBIKCHHUS, (POPMYJIbl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JBIDKCHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEpeMeElIeHUs,
3akOoHbl HpIOTOHA, TpUHIMI ~ OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIuH, CBSI3b PAOOTHI CHUJIBI C MU3MECHEHHEM MEXaHHYECKOW JHEPTHH,
YCIIOBUSI paBHOBECHUs TBEPJOro Teila), MNPH OTOM HCIOJIb30BaTh
MaTEMaTHYECKOE BBIPOKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ["amuies, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXaHUYECKON SHEPrur, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MONEKYISpHOW (UBHKH U
TepMOJMHAMHUKN (CBSA3b JIABJCHUSA HJCAJbHOIO Ta3za CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBMIKCHUS W KOHIIEHTPAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPrUeN TEMJIOBOIO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS HACATBLHOIO
raza C KOHUEHTpAIME MOJIEKYJl MU €ro TEMIIEpaTypou, YpaBHEHHE
MenpneneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPTUU B TEIUIOBBIX IIpolleccax), MPU 3TOM MCIOJIb30BaTh
MaTEeMaTHUYECKOE BBIPOKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneipona;

aHAJTU3UPOBaTh W OOBSACHITH JJICKTPUUYECKUE SBJIICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIIMATBLHOCTh
AIEKTPOCTATUYECKOrO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsr @apajes AJ1st 3JeKTPOJIn3a);



® ONUCHIBATh (PU3MUECKHUE TPOIECCHl W SBJICHUS, WCIOJB3YsS BEIUYHHBI:
nepeMeInieHre, CKOpoCcTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TeJl, CUJIa,
MOMEHT CHWJIbI, JaBJCHUE, TMOTEHIMAJbHAs OJHEpPrus, KHUHETUYECKas
DHEPTUs, MEXaHWYECKas SHEPrus, padoTa CHUIIbI, IIEHTPOCTPEMHUTEITHLHOEC
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YIOPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aMMOJEHCTBHUS Tena ¢ 3eMi€il BONM3M €€ IOBEPXHOCTH,
HEprus ymnpyroi gedopmaruu MpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACAJIbHOTO Trasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiaioBOro
JIBUTATEJIS; AJICKTPUUYECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpspKEHHOCTh  TOJISE TOYEYHOTO 3apsifa WIM 3apssKeHHOro Imapa B
BaKyyM€ MU B JUAJIEKTPUKE, MOTECHIHAT HJICKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIIMAJOB, JJEKTPOJABIKYIAs  CUJa, CWiIa  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, »JJIEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCIEI0BATEIbHBIM U
NapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPa;

® OOBSCHATH  OCOOEHHOCTH  MPOTEKaHHs  (U3MYECKUX  SIBICHUIL:
MEXaHMYECKOE JIBWKEHUE, TEIJIOBOE JBWIKCHHE YaCTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABIECHHOCTh
TeIIonepeaayu, 3JIEKTpU3alns TeJl, SKBUIIOTEHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOIHUKA,

® [POBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHOM (PU3MYECKON BEIUYUHBI OT
IpyrOM C  HCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM
aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BEIBOBI 110 PE3yJIbTaTaM
UCCIICIOBAHUS;

® TMPOBOJUTH KOCBEHHBIC HM3MEPECHHUS (PU3NUECKUX BEJIUYMH, MPU DTOM
BBIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

® T[POBOJUTH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bI: NIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;



e coOmomaTh MpaBuiia 6€30MacHOTO TPyAa P MPOBEACHUN MCCIICIOBAHUMA
B paMKax y4eOHOro OKCIEpUMEHTa, MpPAKTUKyMa U  y4eOHO-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPHUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

e pemarh pPacu€THBIE 3aJlaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUecCKOW MOJENH, OTBEYalllel TpeOoBaHUSAM 3aauH,
OpUMEHATh  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
bu3MUecKuX TEOpUl MpPHU UCHOJIB30BAHUU MATEMAaTHUYECKHUX METOJ/IOB
pelieHus 3aj1a4, NPOBOAUTh Pacu€Thl HA OCHOBAaHWU UMEIOIIMXCS JAHHBIX,
aHaJIU3UPOBAaTh PE3yJbTaThl U KOPPEKTUPOBATh METOABI PEUICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTaTOB;

® peliarh KavyeCTBEHHBIC 3a/aud, TpeOyrolue NPUMEHEHHUS 3HAHUU U3
Pa3HbBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HA N3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUe SIBICHUS;

® ICMOJIb30BAaTh TEOPETUYECKUE 3HAHUSA [JIi OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

® MPUBOJUTH NPUMEPHI BKJIaJa POCCHUUCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

® AHAJTU3UPOBAThH U OLICHUBATH MOCIJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATETLHOCTH 4YeJOBEeKa, CBA3aHHOW C (PU3UYECKHMH TPOIECCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAYKA W TEXHOJIOTUM JJId JAJbHEUILEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

® TPUMEHSATH Pa3IMYHbIC CIOCOOBI PaboThl ¢ MHpOpMaNHe (U3NIECKOTO
CONEP)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUM JUIsI TIOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIUHU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uHOpMaIKU, TOJIYYEHHON W3 Pa3IUYHBIX WCTOYHHKOB, KPUTHUECKH
aHANMM3UPOBATh  MOJNIy4aeMyr0  WH(MOpPMAIMI0O ©  OICHHWBATh €



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUW, TAK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(pOpMaLUY;

® TIPOSIBISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  IpoIecce
BBITIOJTHEHUSI IPOCKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX padoT;

e paboTaTh B TpyHIE C HCIOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAIMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJl€KBaTHO OLICHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

® [IPOSIBJISATH MOTHUBALMIO K OyAyel npodeccHoOHaIbHOM JeATEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K konny oOyuenuss B 11 kKnacce npeaMeTHbIE pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

® [OHMMaTh pPOJb (U3UKHU B DSKOHOMHUYECKOH, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesSTEIbHOCTH YEIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKAa U  JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poip (uznvyeckoil Teopurd B (GOPMHPOBAHUHU MPEACTABICHUI O
(bu3nuecKoil KapTHHE MHUpPa, MECTO (PU3MYECKON KapTHHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IPUPOJIE;

® pa3nuyaTh YCJIOBHS TNPUMEHHUMOCTH Mojeleld (U3HYECKUX Tel W
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE JJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
UJeadbHbIA TMPYXUHHBIA MasTHUK, TAPMOHUYECKHUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

® pasnuyarh yclIOBUS (TpaHUIlbl, O00JACTH) MPUMEHUMOCTH (DHUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJTU3HUPOBATh U OOBSACHATH AIEKTPOMArHUTHBIE MPOLECCH U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS W 3aKOHbl JJIEKTPOJUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH



ANEKTPOMAarHUTHOM  WHAyKIMM, TnpaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJCKTPUUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTyJaThl  CHEHUAJBbHOM  TEOpuu
OTHOCUTEIBHOCTH DUHINITEWHA);

aHaJTU3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SBJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTed ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsJIOBOIO M MAacCOBOTO YUCEN M DHEPTUU B SIICPHBIX PEAKIUSAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YysS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, JJIEKTPOJABIDKYIIAS CUIa, WHIYKIIUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA TMOTOK, cujia AMImepa, WHAYKTUBHOCTD,
ANEKTPOJBIIKYINAST CUJIAa CAMOMHIYKIIMU, JHEPTUs MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, TOJIHAS DSHEPIHUs,
DHEPrusi MOKOS CBOOOJHOW YacTHIbl, SHEPruUs M UMIYJIbC (POTOHA,
MacCOBO€ UHCJIO U 3apsl Alipa, SHEPTUSI CBA3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AJIEKTPOMArHUTHASL UHIYKIIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakius, JTUCTIEPCHs, TOJHOE BHYTPEHHEE OTpaKeHUe,
dboroanekTpudeckuii 3¢ddext (dhororddexrt), ampda- u Oera-pacmaabl
aep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE HMHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTpOUTH M300pakeHUe, CO3JaBaeMOe IIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PACCUNTHIBATH €TI0 XapaKTCPUCTHUKH;

MPUMEHSTh OCHOBOIIOJIATaloNIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JJII aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOMSIUX B 3BE37aX, B 3BE3MHBIX CHCTEMaX, B MEKTaJTaKTUYECKON
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUW, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
¢uznyeckux BeIMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX



NOTPEHIHOCTEN  WM3MEPEHWH, Jenarb BBIBOABI 1O  PE3yJIbTaTaMm
UCCIIEJOBaHMSI;

IPOBOJAUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIM METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3B;

OMKCHIBATH METObI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUIA;
coOJiro1aTh IpaBuiia OE30MacCHOrO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydueOHOro »JKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelar pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
IPU HCIOJB30BAHUM MaTEMaTHYECKUX METOJOB pEIICHHsS  3aj]ad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yNbTATOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUHW U3 IPYruxX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECcKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPHUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JIESTEIbHOCTH 4YEJIOBEKa, CBA3AHHONM C (PU3MYECKHMMH MpoLieccaMu, C
HO3ULMI 3KOJOTUYECKON O€30IaCHOCTH, NMPEACTABIECHUIN O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, & TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAYKM W TEXHOJIOTHM JUIsI JANbHEUIIEro pa3BUTHS YEJIOBEYECKOTO
00IIIECTBA;

® MPUMEHSTH pa3IMYHbIC CIOCOOBI PaboThl ¢ MHpOpMaIeld (PU3NIECKOTO
CONEP)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTMH ISl TIOMCKA, TEPepadOTKH W TPEAbSIBICHUS Y4YCOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUUYECKHU
aHAJU3MPOBATh  MOJyYaemMyr0  HHOOpPMAlMIO HM  OIEHHMBaTh  e&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK MU HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

® TMPOSBIISITH OpraHU3alMOHHBIE u MMO3HABaTEIbHbBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOpPETEeHHWsS  HOBBIX 3HAHUM B IIpoIiecce
BBITIOJTHEHHUS MPOEKTHBIX U YYeOHO-UCCIIeI0BATEILCKUX PadoT;

e paboTaTh B TPYIIE C HCMHOJHEHHEM pPa3JIMUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh pabOTy IPYIIbI, PAMOHATILHO PACIPEACIISITh ACSITEILHOCTD
B HECTaHJApPTHBIX CHUTYalUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOT0o W3
YYaCTHUKOB TPYIIIIBI B PEIIEHUE pacCMaTprUBaeMOM TpoOIeMBbI;

® MPOSBIISITH MOTHBALIUIO K OyayIie mpodeccuoHaabHON AeSITEILHOCTH 110
CHEIUAIBHOCTIM (DU3UKO-TEXHUUYECKOTO TIPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIICCKAC KONICOAIS 0 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859f1
2.4 Onrruka 25 1 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajn3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso0o.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3rKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edso0o.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 CniocoObl u3mMepeHus HU3nIecKux | bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKON JIEATEITLHOCTH JIIOICH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCcKoro apuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCHU KOOpJAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CroxxeHue nepeMereHnii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOpIUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX IpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O/ bubnuoreka [{OK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpusonnueliHoe nBuxkeHue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorera LHOK

https://m.edsoo.ru/33196fbe
LlenTpOoCTpEMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTpoubsnas padora Nel no teme bubnworexa LHOK

https://m.edsoo.ru/1242£32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepuuanpHbple CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HewnHepuunanbHble cCTEMBI OTCUETA
13 Cuita. PaBHOIeHCTBYIOIIIASA CUJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cua ynpyroctH. akok I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTposbnas pabora Ne2 no teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOM TOUKH,
1 CHCTEMBbI MaTEpPUAIbHBIX TOUEK. LIeHTp bubnnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC crilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMIIYJIbCa B [IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [JOK
37 W3MEHEHUU KMHETUYECKON YHEPT U
. https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmansuasg sueprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u gHe € CTOJIKHOBEHUS.
40 vy E]ZI:CHH@ BcayH If }J,IFJII/I IUTSL NeaIbHON bubnuorexa [IOK
P PHY https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonTpouabsnas pabora Ne3 o reme bubmuoreka [IOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEeHNE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJ. XapaKkTep IBWKCHUSA U bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps://m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knanelipona. bubmuoreka [JOK
Pentenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMriepaTypa. 3aKoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
bubnunoreka LIOK
32 Octosroe ypasnenne MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHKECHUS
€€ yacTull
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTposbHnas paGora Ned o reme bu6muoreka [JOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIHUX ycnoBuit aiist TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTILHAA Pt st TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OHOQTOMHOT'O HJICAJIBHOTO Ta3a. bubnuorexa [{OK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [IOK
yip P https://m.edsoo.ru/3d734561
COBepIUIEHHS pabOThI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubamorexa LOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
marmuH. KITJ https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TertoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MAaInuHb!"

https://m.edsoo.ru/28d62b3f




KonTpoasnas padora NeS o teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalIUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIleHue. Y nejabHas buGnuorexa [IOK
p ' https://m.edso00.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorera LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
ehopMan TBEPIOTO TENIA.
Aedop P bubmuorexa [JOK
83 Pactsxenne u cxatue. Casur. Moayib
. https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHM qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexogax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

cHcHie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
Kontpoabnas padora Ne6 no teme
90 "A ell)“aTHLIe C(E)CTO}IHI/I}I BEILIECTBA bubmorexa [IOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIE NEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN AIEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

p P https://m.edsoo.ru/f49afd24
3apsia

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTD

97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH bubmmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuaneHas 3Heprus 3apsia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P I a https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. [lone paBHOMEpHO brbmmorexa [TOK

y 13 ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM IIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. 21eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 Komnencatopa. JNCKTPOSMKOCTS https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsKEHHOT0 KOHJIEHCATOpa bubmorexa [IOK
p p A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5tb2acb5
https://m.edsoo0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Perenue 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTpoubsnas pabora Ne7 o reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuita Toka. [TocTosTHHBIN TOK. Y CIIOBHS
115 CYIIIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa HOK
v https://m.eds0o.ru/233311b5
AIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Ucro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https:/m.edso0.ru/0839a1 15
17 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI ¥ TUI0IaAn IIOIMEPEYHOIO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amnau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka HOK
nenei. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁtltfsj?;f:;;gg/lgsslmw
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemere sanax https://m.edsoclfru/676lbef
MOIIHOCTD JEKTPUYECKOTO TOKA.
125 TenmoBas MOIIHOCTB, BeIACIIEMAs Ha bubmmorera OK
https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
126 Pemenme saxa- https://m.edsofru/eb72f024
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuorexa [IOK
WCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
AIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40tb
bubnmnoreka [JOK
129 Pemenmne 3anax https://m.edsogru/3580b679
bubnmnoreka [JOK
130 MomHoCT: MCTOUHMKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546£5632

132 Komnnencarop B 1€ ITIOCTOSHHOT'O TOKa bubmmorexa LOK
A pE I https:/m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenne 3ana
tHeH At https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0001Ienne U cucTeEMaTH3alNs 3HAHUN
137 1o TeMe "I1oCTOSHHBIHN JIEKTPUUYECKUI bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 Kontpoabnas padora Ne8 no teme bubanorexa [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DeKTpuyecKast MPOBOINMOCTE
139 aSJ'II/I‘ll:)HBIX BE efTB OneKTpUYSCKHUi bubmorexa HOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIlJIaBax dJIEKTPOJIUTOB. 3aKOHEI bubmmorexa HOK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes s HIEKTPOIU3a
but6moreka [JOK
141 DexTprnueckKud TOK B ra3ax. Ilmasma
P https:/m.eds00.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaAKOMCTBO C ITU(POBOM
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKJIOHHOW IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




CKOpOCThIO"

Pu3N4eCKu IPAKTUKYM 110 TEME
"NU3Mepenne paBHOJAEHCTBYIOIIEH CHJTbI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON

" " bubmuoreka [JOK
150 mnockoctu" unu "IIpoBepka runotessl o
https://m.edsoo.ru/0b34db84
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOM IJIOCKOCTU Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”
®u3NUecKuil TPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYrOCTH, BO3HUKAIOIIMX B MPYKUHE U
151 PE3UHOBOM 00pasIie, OT UX bubnnorexa [JOK
nedopmarun” unn "Mzydenne https://m.edsoo.ru/b55b81al
JIBUKEHUSI CUCTEMBI T€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Uepe3 JErKuii
650K"
Pu3nYecKuil TPAKTUKYM 110 TEME
152 "U3mepenue ko3ppuirienTa TpeHus mno bubmuoreka [IOK
BEITMYMHE YIJIOBOTO Kod(pduiinenta https://m.edsoo.ru/b83b1607
3aBucuMoctu Frp(N)"
Du3nUeCcKU IPAKTUKYM I10 TEME
153 "UccnenoBanue ycnoBuid paBHOBECHS bubnnorexa [JOK
TBEPIOTO TENA, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BpaieHus"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
) bubnunorexa LIOK
154 H3mepenue ummyibsca tea mno
; https://m.edsoo.ru/856fb28e
TOPMO3HOMY IyTH
155 Du3n4eCKuil IPAKTUKYM 110 TEME bu6muoreka [JOK

"N3y4eHne n30TEpMUUYECKOTO MpoIiecca

https://m.edsoo.ru/e0fe7e07




(pPEeKOMEHI0BAHO UCIIOIb30BAHUE

1 poBoi 1abopaTopun)" WiIH
"N3yuenune n30X0pHOro mpoiiecca uin
"N3ydenne n300apHOTro mporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

156

157

DuU3nYeCKUi MPAKTUKYM 10 TEME
"U3mepenue yaenbHOM TemioéMkocTu"
uin "UccnegoBanue nporecca
OCTBIBaHMS BEUIECTBA" WIIH
"UccnenoBanue agnabaTHOTO
npouecca" win "N3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS )KUIKOCTEH"

Du3n4eCKuil IPAKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapEHUs KUAKOCTEN" NiIn
"M3MepeHune yAeIbHOM TEII0ThI
raBieHus apaa" uwin "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepenune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomernieHuun". 3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTIO
HaTSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

bu6nmorexa LIOK
https://m.edsoo.ru/6bla23b5

158

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHus YJHepruu
3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHIO
M3IIy4EeHHS CBETOAMOA" WU

but6mmorexa [IOK
https://m.edsoo.ru/ec424377




"N3ydeHune npoTekaHus TOKa B LIETIH,
cojiepxanieil KonjaeHcaTop" uiu
"Pacnipenenenue pasHocTH
NOTEHLUAJIOB (HaNpsyKEHUs ) IPU
II0CJIEI0BATEIbHOM COEIUHEHUH
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bu6nmoreka [IOK

159 "U3MepeHune yaelbLHOTrO COIIPOTUBIICHUS
P }:'ﬂ p https://m.edsoo.ru/2b179d98
MIPOBOJIHUKOB
Ou3nyecKuil MPakTUKYM 0 TEME
"HaGnronenue ayekTpoaun3a’ wim
"Uzmepenue 3apsiga 0 JHOBAJICHTHOTO
160 noHa" wim "McciaenoBanne bubnuoreka [{OK
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsTHE BOJNBT-aMIIEPHON
XapaKkTepUCTUKU auoaa”
Peseprubiil ypok. O600111eHIE U
. bubmuorexa [IOK
161 CHUCTeMaTH3alus 3HaHUM 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruxka
PesepBHbIil ypok. O000IIEHNE U
162 CI/ICTEMaTI/I?,ZIl:I)I/IfI 3HAHUHU 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepsHbiil ypok. O000IIEHNE U
P P . bubmuoreka [{OK
163 cucTeMaTu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBHbIil ypok. O000IIEHNE U
P P . bubnuotexa [JOK
164 cucTeMaTu3alus 3HaHuH 110 TEME

"3aKOHBI COXpaHEHUs B MEXaHUKE"

https://m.edsoo.ru/6¢0df9cc




PesepBHbIil ypok. O0001ICHNE 1

CUCTEMAaTHU3alMs 3HAHUH 110 TEME bubnuorexa [JOK
165 . . 1
OCHOBBI MOJIEKYJISIPHOKUHETHYECKON https://m.edsoo.ru/de148976
Teopun"
PesepsHElil ypok. O0001IIEHHE U
P P . bu6nmoreka [IOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBuslit ypok. O60011eHNE U
167 CUCTEMATHU3alHA 3HAHUH 110 TEME | bubnunoreka LIOK
"ArperaTHbl€ COCTOSIHUSI BELIESCTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
Pesepsueiil ypok. O0001mEHE
168 CI/ICTIe)MaTI/ISZP W 3HAHUH 110 TEME 1 bubmorexa HOK
" H " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHE U
P P . bubmuorexa [JOK
169 CUCTEMATH3AINA 3HAHUH 10 TEME 1
B . https://m.edsoo.ru/3cae6dal
"TTocTOSIHHBIN ANEKTpUYECKUil TOK"
PesepBurrii ypok. O000111€HIE U
170 CI/ICTI;MaTI/BZp v 3HaHui 110 Teme "Toku 1 bubnmorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSSHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHUIEI B OHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cusl Jlopenna 1 nommorexa [

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
CHICHHE 3aAat hitps://m.eds00.ru/93617bd9
MaruuTtHoe mose B BEIISCTBE.
11 DdeppomarueTuky, mapa- u bubnmnorexa HOK
pp > 11ap https://m.edsoo.ru/30ff9608
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHnenne bubmorexa HOK
pP P hitps://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
mosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 UH nn. IToTok BekTOopa MarHuTHOMI bubnnorexa [IOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 INC unnyimm https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®Papanes https://m.edsoo.ru/ab6dec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMHY B ABUKYITUXCS bubnnorexa [JOK
NPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
20 P
CHICHHE 3311 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 ITpaBuno Jlenma
paBi i https://m.edsoo.ru/bbc22726
22 WnayktuBHocTh. KaTymika bu6muoreka [JOK




WHIAYKTUBHOCTHU B LECIIHU ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petteitte safa https://m.edso0.ru/8869d2b
2% O06o001IeHe U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoIuHaMuKa" https://m.edsoo0.ru/76484025
7 Konrpoasnas padoraNel no teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
oIHrcaHue KoJebaTenbHbIX ABHKEHUI https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onrcanue. Beion
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHYECKHUX KoueOaHUM U3 uX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
ONHUCaHUs
. bubmuoreka [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOAHHIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHul NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIE0A

BroROICham https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pentenue 3anau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHHUeCKHUe
36 K(?JIGGaHI/IS(Ib BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
konebanus"

18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEIFHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolme 31eKTPOMarHuTHLIE

41 I(OJ'I}:gaHI/ISI Brin >1<p CHHBIE bubnmorexa OK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOeOaHus
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIEE bubnmorexa HOK
YA A yrom https://m.edsoo.ru/lcac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH 1IENTN Bubmaorexa ITOK
P H hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH Aat https://m.edsoo.ru/al6836a4
W neanpueiif TpanchopMaTop.
48 IIpousso CTBE He(be paqa I/Ip Bubmiorexa OK
p a » TTEpeAL " https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIIEKTPUUECKOW SHEPTUH
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJ'II:?;O]faHI/ISIp Bubmiorexa IIOK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
tHeHHn Aat https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn At https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HaHUH 10 TeMe "DJIEKTPOMariuTHLIC bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
Koae0aHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynsrpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0o.ru/7380038f
bu6nmoreka [IOK
57 P
cHcHHE sajad https://m.edsoo.ru/cfd9 18bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubanorexa [JOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJeBUIeHNA. Pagnonokamusi. bu6nmorexa LIOK
DONEeKTpOMarHUTHOE 3arps3HeHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIIE Cpebl
2 KonTpouabsnas pabora Ne2 o reme bubmuoreka [IOK
"KonebGanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSMOIUHENHOTO bubmuoreka [IOK
pacIpoCcTpaHeHUs CBETa https://m.edso0o.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCUTEJIbHBIN ITOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepcus
. bubnuorexa [IOK
68 cBeta. ClIoKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBset
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OITUYCCKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUE
71 U300paKEHU, MOJIYYAEMBIX C bubmotexa HOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak onTtnyeckas cucreMa bubmmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH FC(I;)MCT H4YeCcKou bubmmorexa HOK
p p https://m.edsoo.ru/cd174al0
ONTHKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HUCIEPCUs CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 WNutepdepentus ceera nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHntHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubnuorexa [JOK
78 Permervte saas https://m.edsoc%.lru/3061de2b
bubnuorexa [JOK
7 Hpumenerne uuteppepenin https://m.edsogru/6686db08
bubnuoreka [{OK
80 Jludpaicuis ceera https://m.edsogru/l2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo0.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/dS 8c4lla
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/056c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
37 KonTpouabsnas pabora Ne3 o reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuIIBl TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcrnoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMeJIeHre BPEMEHH U COKpaIEHUE
JUIMHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AICOH CMCTIEHI BHHa https:/m.edsoo.ru/1c5£f752
95 TI'unote3a M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHs! hoTorpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
Jlebenena https://m.edso00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpotinst u pasmeps! odnactu bubmmorexa LOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIN3ALUH JIBUXKYIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubnmorexa LHOK
pHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpHUCTaJljax https://m.edsoo.ru/30dbal 8¢
Cnenuduka H3MepEeHUI B MUKPOMHUDE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr bubmorexa HOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE IPadUICCKHX 32724 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KonTpouabsnas padora Ned 1o remam:
107 "OcuoBrsl CTO", "KopnyckynspHo- bubmmorera OK
. ’ " PHYCKYAD https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroMma. [Imanerapuas Moaens aToMa bubnmorexa OK
' P a hitps://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHEH bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Toms!.

PanmoakTuBHOCTH

3aKoH pPaaArOaKTUBHOI'O paciiaaa.

CBolicTBa HOHU3ZUPYIOIIETO
u3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMs! yrpaBiisiemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOMN YHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MerTobl perucTpanuu u

WICCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
@DyH/IaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozenb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®wusuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnquncTBo usnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel PasBUTHUA aCTPOHOMUU.

but6mmorekxa [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIIECKOIEI bubmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHass acCTpOHOMHMS
Bupg 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneunas cuctema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnuorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTEpUCTUKHU. /[[narpamma bubmmorera [OK
XAPAKTEPHETHIE. AHarp . https://m.eds00.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmorera OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuka.
126 Tune! ramakTuk. YEpHbIE OLIPHI B bubmmorexa TOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJjakTUK
127 Bcenennas. Pacuupenne BeenenHol. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PenuxroBoe HU3JTyUYCHHUC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTPOHOMUU 1

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" uiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenue cuibsl Ammiepa" wimn
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" MU
"OrnpeseneHrne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHre HHIYKIIMY BUXPEBOTO
MarHuTHOTO noss"

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHMUTHOTrO reHeparopa’

Du3n4ecKuil IPAKTUKYM 110 TEME 1

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcaec91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIo ToKa
yepes MocaeI0BaTesIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyUIKy U pe3ucrop"”
nn "UccnenoBanue paboThl
HCTOYHUKOB CBETA B LICIHU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JIMH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WK
"N3mepenune pOKyCHOTO pacCTOSTHUS
paccenBaroMX JUH3"

Du3n4eCKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEP(EPEHIIUHU U MOJISIPU3ALIHH
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUIl B MArHUTHOM T10J1e)"

Ou3nyecKuil MPakTUKYM 0 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA Y€PEe3 CBETOAMO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pexEeHHOr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
win "M3yuenue nornomieHus 6eta-
qacTHUI] aJITIOMUHUEM"

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

. . bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUYECKO# chepax
JIeITCIIHHOCTH YeI0OBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3UKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnueckoit Teopun B
dbopMUpOBaHUU TIPENICTABICHUI O
148 (du3nyecKoil KapTUHE MHUpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTH3aIHs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTr3aIus
N " bubnunorexa LIOK
152 3HaHUU 1o Teme "CTaThuKa TBEp0TO

Tena"

https://m.edsoo.ru/3ccad482e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALMS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui o Teme "TepMoauHaMUKa. Bubmiorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIMHBI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3AINS
157 3HaHUN 110 TeMe "DIIEKTPUUECKOoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O0001IeHNE U CUCTEMATH3AIINS B LOK
N HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS but6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHNE 1
161 CHUCTEMAaTH3alUs 3HAaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS] WHTYKIIHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK




163

CHCTEMATU3AaLMS 3HAHUU 110 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

https://m.edsoo.ru/d6310bfd

bubnunoreka LIOK
https://m.edsoo.ru/5e¢2bb83d

164

PesepBHeiit ypok. O600ICHHE U
cucreMaru3sanus 3HAHUH 110 TEME

"MexaHH4eCcKHe U QJICKTPOMArHUTHLIC

BOJIHEI"

bubnunoreka LIOK
https://m.edsoo.ru/96a7a2dd

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"OnTuka"

bubnunoreka LIOK
https://m.edsoo.ru/52ad1603

166

167

168

PesepBHeIit ypok. O000IICHHE 1

CUCTCMaTHu3aluuAa 3H3.HI/II71 I10 TCMC
"OcHoBer CTO"

PesepBHslit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HAHUH 10 TeMe

"KopmyckynsipHO-BOIHOBOM ayayin3m"

PesepBHeiit ypok. O6001IeHNE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"duznka aroma"

bubnuoreka [{OK
https://m.edsoo.ru/5beclc65

bu6nmorexa LIOK
https://m.edsoo.ru/f7¢59d38

bubmmoreka IIOK
https://m.edsoo.ru/1f511654

169

Peseprubiil ypok. O600111eHIE U
CHCTEeMAaTU3alys 3HaHUH 110 TeME
"®u3nKa aTOMHOTO sApa U
3JIEeMEHTapHbIX YyacTull"

but6mmoreka [IOK
https://m.edsoo.ru/905c¢5ce0

170

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3aIHs 3HAaHUH 110 TEMe
"OnemeHThl acTpOPU3UKH"

but6mmoreka [IOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI 10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTH TpPaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIEeH:
MaTepHagbHas TOUKa, MHEPIHaJbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra3oB, JKUIKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUECKHUM 3apsijl — IPH pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBare ¢usndeckue sBICHUS (TIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJWHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTeH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEeHHUE,
KOHJCHCALlUs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBS3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIEKTpU3alus Tedl,
B3aMMO/ICHCTBUE 3apsAI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYHMHBI:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEprus, IOTEHUUaJIbHas JHEPIus,
MexaHuyeckas paboTa, MeXaHHWYecKas MOUIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYWH, HUX
0003HaYeHHs] W €IUHUIBI, HaXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3UUECcKyIo BETUUNHY C IPYTUMHU BEIMYMHAMHU

10.5

OnunceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOWCTBA TE€I M TEIUIOBBIE SIBIICHUS,
UCIIONB3YS (hM3MUECKHUEe BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUTh
(dopMyInbl, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3HUECKUE BETUUYHUHBI:




10.7

ANEKTPUUECKUN 3apsill, SJEKTPUYECKOE TMOJie, HANPSKEHHOCTh TOJIA,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKuil CMBICI HCTIOIb3yEeMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NIECKUE
3aKOHbl M TMPUHIMUIBL: 3aK0H BceMupHoro tsrotenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHUs MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIYJbCa, TMPUHIMI CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
MEpBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCJIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (DM3MUYECKUX SIBICHUNH U
MponecCoOB C UCIOJb30BAHUEM ITPAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHU 5TOM
dbopmynupoBath mpobieMy (3a1ady) U TUIOTE3y YI4EOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYHMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, ()UKCHpPOBATh  pPE3YyNbTAaThl  TONYyYEHHOW  3aBUCHUMOCTH
(GU3NYECKUX BEIWMYMH B BHJE TAaOMUI[ U TpapuKOB, Ne€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeTIOBAHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCIICTOBAHHHI B
pamMkKax  y4eOHOTO  OJKCIEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH JESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pematp pacué€rHble 3aauyu C SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C ONOpON Ha U3YYCHHbBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (bmnqecxne SABJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpPIPETAllUM U TPEACTABICHUS Y4YeOHOM U HAy4yHO-NONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(GOPMAIIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3HMKE B MMOBCEIHEBHOW KH3HU
s obOecrieueHrss OE301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMHu H
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtare B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACTATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpruBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBEpPsSIEMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

Y4uuThiBaTh TpaHUIBI MPUMEHEHUS H3YYEHHBIX (PU3NUYECKUX MOJeIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsf, sAepHas MOJENb aroMa, HYKJIOHHas
MO/JIeIb AaTOMHOTO sJIpa NP pPelIeHUH PU3NUYECKHUX 3a]au

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
IPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, YJICKTPOMAarHUTHAS MHIYKIUS, IEHCTBHE
MarHUTHOIO IIOJsl Ha MPOBOJAHMK C TOKOM W JBIXKYLIUICS 3apsn,
3JIEKTPOMarHUTHbIE KoJIe0aHUs u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTpaXXeHWe, IpesloMIeHue, HHTepdepeHuus,
TuQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUSI CBETa, (POTOIIEKTPUUCCKUNA
apdekr (PporodaddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaAMOAKTUBHOCTD

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUYCCKUN 3aps]], CHIIa TOKA, SJEKTPHUECKOE HANPSKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmnepa, cuia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJCKTPUUYECKOTO ¥ MAarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsii W cuja
TOKa B TIPOIECCE TapMOHMUYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOSHHE U ONTHUYECKas Cujia JHUH3bI; [PU ONUCAHWHU
IMMpaBUJIbHO TPAKTOBATb q)HSI/I‘{CCKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX BCIWYHUH, HUX
0003HAuCHHsI W EIUHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
bu3nYecKue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEPTUsl CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYI0 BEIUYHHY C
OPYTMMH BETUYMHAMU, BEIYUCISITH 3HAU€HHE (PU3NUECKOM BETUIMHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOLIECCHI U ABICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W NPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BaTENbHOIO U
NapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aKoH JIxoyns — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLHNHU, 3aKOH INPSMOJIMHEHHOTO pacipOCTPaHEHHS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHUE
OiHmreitHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnoOaKTHBHOIO
pacnaza; Mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXeHHWE M ycjoBHs  (TpaHMIbI,  0OIacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlieHWE BEKTOpa HMHAYKIUM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TIPSIMBIX i KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcylecTBIATh MpsIMbIE M KOCBEHHbIE M3MEpPEHHsS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHHUs U HCHOJIb30BaTh




MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKHUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
71ab0paToOpHOTO 00OPYIOBAHUS

Pemate pacuérHple 3aaud C SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCJIOBUS
3aJa4M BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUYECKHE BEIUYUHBI
U (QopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelICHHS, MPOBOAWTH PAcu€Thl U
OIICHUBATH PEATLHOCTH IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(GOPMAIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIpPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISpPHOU
uH(pOpMallMK, TOJTYYEHHONH U3 pa3NUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATH TTOIyHaeMyr0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB;, pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe30macHOCTHM Tpu  oOpallleHuu ¢ [npudbopamMu U
TEXHUYECKHUMHU YCTPOMCTBaMH, JUISI COXPAaHEHHS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3IUYHBIX COIMAIBHBIX pOJIEH,
MJIAaHUPOBATh PadOTy TPYNIIBI, PAlMOHAIBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBAaTHO
OLCHMBATh BKJIaJ KaXJA0ro W3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUHM B IIpolleCC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3udeckux  SABICHHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TeOopuu. ['paHMLIBI TPUMEHUMOCTH
¢busznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI  MHUpa, B
MPaKTUYECKON AEATEIbHOCTHU JIFOIEH

MEXAHUKA

2.1.1

KMHEMATHKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IEepeMeIIeHUsS
MaTepUaJlbHOU TOYKU OT BPEMEHU

2.1.5

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

Kpusonnneiinoe JIBUYKEHUE. PaBHOMEpHOE
JBUKCHHE MaTEPUAIIBHOM TOYKU II0 OKPYKHOCTH.
VYrioBas CKOpOCTb, JUHENHAsA CKOPOCTh. Ilepuon u
yactoTa. LleHTpocTpeMHUTEIPHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJadn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

MyTSMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOHN Hymro. V3ydeHue IBHIKCHUS
apuKa B BSI3KOW XHIKOCTU. M3yueHue ABHKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

291 IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
o 3akoH Hetotona. MHeprumaabHbie CHCTEMbI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3unuu cui

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
223 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

2924 3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
o [TepBast KOCMUYECKasi CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna CONMPOTUBJICHUA TIPpHU ABUXCHUHW TCJIa
B X KMAKOCTH HJIM I'a3€

557 [TocTymaTensHOe ¥ BPAIATENbHOE  JBHIKEHHUE
o abCOJIFOTHO TBEPIOIO Tela

MOMEHT cuiIbl OTHOCHTEIBHO OCH BpPAILEHUS.
2.2.8 IIne4o cuibl. YciioBus paBHOBECHS TBEPAOIO TENA B
NCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

229

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTHU MO AeHCTBHEM
HecKosbkux cui. MccienoBanue 3aBUCHMOCTH CHJI

2.2.10 VIOPYTOCTH, BO3HUKAWOIUX B JaehopMupyeMoit
NpYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPJOTO TEJa, UMEIOIIETO OCh BPAILIEHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaAIbHBIX TOYEK. VIMITyJIbC CUIIBI 1 U3BMEHEHHE
MMITyJIbCa TeJla

232 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

233 Pabora cuiier




234

MOIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUHU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHH&J’IBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHCPIrun CHUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHMYECKOM
SHEPrUM Temna

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHI] BEUIECTBA
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KomnuectBo BEIIECTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens upeanbHOoro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU HJI€ATLHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKON HSHEPruM  TEIUIOBOTO  JIBUKEHHS
yactull raza. [llkana temnepatyp Kenbpuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301ponecchl B naeanbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TepMOMETp, OapomeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUsl TEPMOJAUHAMUYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HICAJIBHOI'O I'a3a

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUNIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl raza

3.2.5

Teniosrie MAaIIIUTHBI. [TpunHIUTIBI JIIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBbIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamunubl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIJIOIHEPTETHKH

TexHUuecKnue yCTpOMCTBA: BUraTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJIOEMKOCTH

33

ATPETATHBIE COCTOSAHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YJenbHas TeIioTa nap006pa3013aHmI.
3aBHCHMOCTD TEMIICPATYPhbI KUIICHUA OT AaBJICHUSA

AOCONIOTHAs ¥ OTHOCUTENbHAS BIIAYKHOCTh BO3/IyXa.
Hacelennslii nap

3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUSA CBOMCTB KpUCTaIIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

334

[InaBienne M KpucTauM3auus. Y AeiabHAsl TEIIOTa




riaBnenus. Cyonumanus

3.3.5 VYpaBHeHuUe TEII0BOro OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3mepeHue BIIAXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOJYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe ToJIe. HanpsokéHHOCTD
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JIuHuK HanPsSKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pabota CUII AIEKTPOCTATUUECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcartop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOH/JIEHCATOpa
Texanueckue YCTpOMCTBA: AJIEKTPOCKOTI,
419 AIEKTPOMETP, AJIEKTPOCTATHYECKAs 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTnueckue paboTEHL. N3smepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpA
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcenoBus CyIIIECTBOBAHUS TTOCTOSTHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku toka. Cuna Tokxa.
ITocTosiHHBIN TOK
4.2 4.2.2 Hanpspokenue. 3akon Oma jy1s ydacTka Lenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoE
o COIPOTHBJIEHHE BELIECTBA
474 [TocnenoBarenbHOE, TMapaieIbHOE, CMEIIaHHOE

COCAMHCHUC ITPOBOIHUKORB




4.2.5

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cuia (manmee — DJJIC) wm
BHYTPCHHEE CONPOTUBJICHUE MCTOYHHKA TOKA.
3akoH OmMa TUTSI MTOJTHOU (3aMKHYTOM)
anleKkTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTh ~ COINPOTUBICHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onektpuueckudi Tok B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBonnuku. CoOcTBeHHass M HpUMECHas
IIPOBOAMMOCTh IOJIYIPOBOAHUKOB. CBoiCcTBa p-n
nepexoza. IlomynpoBoaHukoBbie TprOOPHI

BJ'IGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJINTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKkuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENBHOrO paspsana. Monnus. [1nazma

4.2.13

TexHUYecKrne yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaTt, HICTOYHUKHA TOKa, 3JIEKTPOHArpeBaTeIbHbIE
puOopHI, 3JIEKTPOOCBETUTENBHBIE pUOOPHI,
TEPMOMETP CONPOTHUBIIEHUS, BAKYyMHBIA JIHOJ,
TEPMUCTOPHI u (bOoTOPE3UCTOPHI,
MTOJIYTIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3geia

4

Koanposepsiemoro

JIEMEHTA

[TpakTnueckue paboThl. l3yueHue cmemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOUHHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIN3A

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOIMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHEIE MAaTrHUTEI. B3aumonelictBue
IIOCTOAHHBIX MAIrHUTOB




MarnuTtHOe 1nosne. BeKTOp MarHUTHONW MHAYKIIMH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN

4.3.2 MHAYKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIIMU
IIOJISI IOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 1ose mpoBOJHUKA ¢ TOKOM. Kaprtuna
JUHUW TOJs JJIUHHOTO MPSIMOTO MPOBOJAHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OmbiT  Opcrena. BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE
Cuna JlopeHua, €€ MoAyidb U HalpaBJICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cunsl Jlopeniia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHAYKLUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOU
e uHaykiun Papanes
Buxpesoe snexrpuyeckoe nose. 3C uHAYKIINU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. J/C
o CaMOUHYKIIHH
4.3.12 DHeprusi MarHuTHOTO TOJISI KATYIIIKA ¢ TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHU4YEeCKHE YCTPONCTBA: TTOCTOSSHHBIE MAarHUTHI,
4.3.14 JJIEKTPOMArHUTHI, JJIEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHUIl, UHAYKIIMOHHAs NI€Yb
[TpakTueckue paboTbl. M3ydyeHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccinenoBanue aeicTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SABJICHHUA BHGKTpOMaFHHTHOﬁ

WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFAHUA
KonebarensHast cucrema. CBoOOIHBIE KOIEOaHMS.
5.1.1 I'apmonnueckne xosebanus. Ilepuon, dacrora,
5.1 amMIuMTyna u ¢dasa KonedaHui
5.1.2 [IpyXuHHBIA MassTHUK. MaTeMaTU4eCKUil MaITHUK
513 YpaBHeHue rapMOHUYECKUX KoseOaHuil.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC




5.2

KOJIE0ATEIBHOTO ABVKECHUS

[IpeBpamienue SHEpruM TIpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUUH

>-1.4 UCXOJHOM BEJIMYMHBI ¢ aMIUTUTYIaMH KoJjiecOaHmi
€€ CKOPOCTHU U YCKOPEHHUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
AJICKTPOMArHUTHBIE KOJEOAHWS B  HJCATHLHOM
5.1.5 KoJIe0aTeIbHOM  KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyina Tomcona
516 3aKOH COXpaHCHHWS SHEPIMHM B  HJICATHHOM
o K0JIe0aTEIbHOM KOHTYPE
BreinyxaeHnbie MeXaHHYECKHUE KoJIe0aHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
51.9 MoIHOCTh MEPEeMEHHOTO TOKAa. AMIUIUTYIHOE U
o JENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA ¥ HANPSKEHHS
Tpanchopmarop. IIpousBoacTBo, mepenavya u
notrpebieHue ANEKTPUUYECKOM SHEPTHH.
51.10 DKONOTUYECKEe  PUCKA  TpPH  MPOHU3BOJACTBE
o SIIEKTPHYECKOI SHEPTHH. KyneTypa
WCIIOJIb30BaHUS JICKTPOIHEPTHH B ITOBCEIHEBHOM
JKU3HH
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUH 3BOHOK, TUHUH JIEKTpOrnepe1ad
[TpakTHdeckue paboTHI. HccnenoBanue
3aBHCHMOCTH MEPUOJIa MAIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JJWHBL HUTH W MacChl Tpy3a.

HccnenoBanue NNEpEMCHHOTO TOKa B MLCIIKM U3
IMOCJIEIOBATEIbHO COSIMHEHHBIX KOHACHCATOpa,
KaTylIKu U pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS
591 pacrpoCTpaHEeHHS. [Mepuog. CkopocTb
o pacrpoCTpaHeHHs M JJIMHA BOJHEI. [lonepednsie u
TIPOJIOJIEHBIC BOJTHBI
500 Wutepdepentst u  audpakuus MEXaHMYECKHX
o BOJIH
5913 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa

toHa. TemOp 3ByKa




5.3

524

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JTYUYECHHS
AJIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 U B 3J€KTpOMAarHUTHON BOJIHE B
BaKyyMme

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HUE,
IIPEIOMIICHUE, noJisipu3anus, nudpakus,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[lpyuHIMIBI ~ paguoCBsi3W U TENEBUICHHUSL.
Panuonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKPYXAaIOILEH Cpeabl

TexHuueckue yCTpoOiicTBa: MY3bIKaJIbHbBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMAarHOCTUKA B
TEXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

5.3.1

5.3.2

IIpsMonuHENHOE  pacIpOCTpPAaHEHHWE CBETa B
oaHopo HOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKalie

533

HpCHOMHeHI/Ie CBeTa. 3aKOHBI MMpECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMJICHUA

534

535

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIil
YTOJI OJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0€JIoro cBeTa.

LBet

5.3.6

Coluparonue U pacceuBaronue JWUH3BL. TOHKas
nrH3a. POKYCHOE PACCTOSHUE W ONTUYECKas CUJia
TOHKOM JuH3bL. [locTpoenue un3z00pakeHUil B
coOMparIIMX U pacceuBaromx JuH3ax. Gopmyna
TOHKOI JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JINH301

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepenius ceera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOIoAeHUs MaKCHMYMOB u
MUHMMYMOB B HMHTEP()EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(pa3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.39

Hudpakuus cBera. JudpakimonHas pemérka.
YcnoBue HaOMIOCHNS TIIaBHBIX MaKCHMYMOB IIPH
NaJeHUd  MOHOXPOMAaTH4YEeCKOr0  CBeTa  Ha




TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonsipuzanust cBera
Texnuueckue YCTPOMCTBA: OYKH, aymna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN anmnapar,

MHUKPOCKOII, TEJECKOIl, BOJIOKOHHasl  OITHKA,
TudpakuoOHHAs PelETKa, TOISIPOU]

[Tpaktuyeckue paboThl. VM3MmepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOMCTB
n3o0pakeHui B nuH3ax. HaOmronenue mucriepcuu
CBeTa

5.3.12

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuribl IPUMEHUMOCTH KJIaCCUYECKOM
6.1 MexaHuKu. [locTynaTel TEOpUH OTHOCUTEIBHOCTH:
' MHBAapUAHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMmeUIeHHE BPEMEHHU U COKPAILIEHUE JIUHBI

6.3 DHeprusi U UMITYIIbC CBOOOTHON YaCTHIIBI

CBsi3b  Macchl € DJHEprueil M HUMIYIbCOM
6.4 CBOOOJHON 4YacCTUIBl. DHEPTUs MOKOSI CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

7.2

SJIEMEHTEI KBAHTOBOI OIITUKU

@ortonsl. ®opmyna Ilnanka cBgA3u dHEpruu
7.1.1 ¢doToHa ¢ ero 4yacToTod. DHEprus M HMILYJIbC
dortona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH
A.T'. CtoneroBa. 3akoHbl (hoTOdPdeKTa

VpaBHenne OifHmreiiHa s QoTodddexTa.
«Kpacnas rpanuma» ¢potodrddexra

7.1.4 Hasnenue cera. OnbitTel I1.H. JIeOeneBa

7.1.5 XUMHUYECKOE JIEUCTBUE CBETA

TexHuueckue yCTpOICTBA: (hoTOdIEMEHT,
(dboTomaTYMK, COTHEUHAsE OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopnaa mo
7.2.1 WCCIIEIOBAHUIO CTpOoeHHUs aToma. [Inanerapuas
MoJieIb aToMa

IToctynarel bopa. HW3mydeHue U IOIVIOIICHHE
7.2.2 (OTOHOB TpU MEpPexoj/ie aToMa C OAHOTO YPOBHS
sHepruu Ha npyrod. Buael cnektpoB. Crektp




7.3

YPOBHEH 3HEPruu aTomMa BOJOpOJa

7.2.3

7.2.4

BosHoBbie cBolicTBa yactuil. BonHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB Ha KpUCTaJLIaxX

CHoHTaHHOE€ U BBIHYXKJECHHOE  M3JIy4YCHHE.
YCTpoiCTBO U MIPUHITUIT pabOTHI Ja3zepa

7.2.5

TexHu4ecKknue yCTpOMCTBA: CIEKTPAJIbHBIN aHAIIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0ICHUS u perucTpanuu
AJIIEMEHTAPHBIX YaCTHUIL

OtkpeiThe pagnoakTuBHOCTH. OnbIThI Pe3epdopaa
0  ONPEACICHHUI0O COCTaBa  PaHMOAKTHBHOIO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'Iy‘~IeHI/I$I. BJII/DIHI/IG paI[I/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpPTraHU3MBbI

OTkpeiTHEe TpOTOHA U HeWTpoHa. HykinoHHas
Mozenb snpa ['eitsenOepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sjapa. M3o0tomnsl
Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oerta-pacmas. lNamma-u3nydenue. 3aKkoH
paZoaKTUBHOTO pacmaja

DHeprus CBS3M HYKJIOHOB B sifipe. SIepHbIC CHITBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SInepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusiii  peakrop. TepMoOsIepHBI  CHUHTE3.
[TpoGnemMbl U MEpCHEeKTUBBI AJIEPHON IHEPTrEeTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

OneMeHTapHble 4acTUlbl. OTKpPBITHE ITO3UTPOHA.
@DyH1aMEHTaJIbHBIE B3AUMOICHCTBU

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHblif peakTop, arToMmHas 6ombOa
[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nwusi, spKue 3BE3IBI,
IUIAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIBIL.
IInaHeTel-TUranTbl U UX CIIyTHUKH, KapJIMKOBBIC




mwraneTsl. Masbie Tesa COMHEYHON CUCTEMBI

8.3

8.4

Comnne, ¢otochepa m armochepa. ConHeunas
AKTUBHOCTh

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBCTHMOCTb, pamuyc, TeMIiepaTrypa, UX
B3aMMOCBs3b. [[narpaMMma «CHeKTpajibHbIN KIJIAcC —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTDBY IS 3BE3] IJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEeHHbIE
MIPEACTABICHUS O TMPOUCXOXKIACHUU W DBOJIIOIHH
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]]

8.7

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 3B€31, rasa
u e, llonoxenue u nuwxenue CosHua B
lNanaktuke. [1nockast u chepuueckas MoaACUCTEMBI
lNanaktuku

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
UeEpHbie IbIpHI B iApax rajlaKTUK

Bcenennas. Pacmmpenue BceeneHHoill.  3akoH
Xabb6mna. Pasberanue ramaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mogaenb
«ropsuer Beenennol». PennkroBoe uznydeHue

MacuirabHas CTpPYKTypa Bcenennoi.

MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3WUECKUE SIBIICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (DM3MKHU AJ aHaiu3a U OObSCHEHUS
SIBJIGHUH MHUKpPOMHpa, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHUS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HUCMOJb3Yysl  OCHOBHBIE  TIOJIOKEHUS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3MUYECKON MOENbI0: Ha OCHOBaHUH
aHajM3a YyCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaTrhl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, IMPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh pE3yJAbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolIMe MPUMEHEHHs] 3HAHUN U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIuu
6 3HaHUM W3 JPYyTUX [PEIMETOB E€CTECTBEHHOHAy4YHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bianenue OCHOBHBIMU METOAAMU Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAalbHBIA CHOCOO
M3MEPEHUSI U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE PE3yJbTaThl, UCIONb3YsS (PU3MUECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia OE30MacCHOTO Tpyaa
IpU MPOBEACHUHU HCCIECIOBAHUN B PaMKax Y4eOHOIO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEICKOM  JIESITEIbHOCTH  C  MCIOJIb30BAHUEM
UMGPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pPa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHM HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHMOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
UH(GOPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHUST (U3MUECKUX MPOIECCOB, MPOUCXOIAINIMX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXKTAIAKTUYECKON Cpeae; ABWKECHUS

HeOECHBIX TEJI, DBOJIOLUY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/re JjiIeMe
MBI HTAa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanndeckoe JBHIKXCHHC. OTHOCUTEIFHOCTh MEXAaHUUECKOT'O

JABHMIXKXCHU. Cucrema orcuéra

MarepuaibHas TOUKA.

TpaeKTOpHA

E& panmyc-eKTop:
Flr)=(xlz) Mr ) =(r)),

TpaeKTopIIs,

IepeMenicHIIe:

AF=7(t)) -1 (t) =1, -1, = *
= (Ax, Av. Az),

IyTE.
CrnoxeHHe HEI}EMEI.IIEHIIfIZ

Ny =0, +4%,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

_ Ar -,
U=— =T =[U1_.U1_.U_].
Af |4 S
Ax . ' ,
v, =— =X,. aHaJIOIIYHO v, =Yy, v_=Z/
At |, p :

CroKeHIe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue nepeMemieHus 1 myTu MaTEPUAIIbHONW TOUYKH IIPU
NPSIMOJINHEHHOM JIBUKEHUU BJIOJIb OCH X IO TpaduKy

3aBHCHMOCTH Vx(t)




- _ AD ~,
YCKDPEHIIE-‘ MaTepHAMBHOI TOYKIL: a = EL =u = [{J
=0

_Auvu,

2
FaY o P

a =(v,),". aHAIOTIMHO a, = (v, )r a=(v.)

PaBHOMEpPHOE IPSAMOJIIMHEMHOE JBUYKEHHUE:

xX(t) = xg + oyt
Uy (t) — vg, = const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:!

’)

2
x(f)=x,+u,t+ a;_z

v(t)=uvu, +at
a, = const

-

U;x - L’i’ = 2-&'1_ l’xl _xl]

i Bl B0
¥

a

HPII IBILKSHIINI B OJTHOM HAIIPABICHHH IIVTE S =

CBoOoaHOe masieHne. Y cKopeHne cBOOOTHOTO MaICHHS.

Vi

Mo a

(o] Xo ‘(.—

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:

[.x‘{r} =X, t U, =X +U,cosa-f

3 3

z ,
\l;l.'{f}=J'Q+UQ1.I+EJT=J',:,+Uc,51ﬂﬂ.-f—%

v (t)=v, =u,cosa

v, (1) =v,, + g1 =y, sina— gr

g.=0
g =—g= const




KpusonnHeliHOe aBukeHue. J[BUKEHUE MAaTEpUAIIBHON TOUKU
10 OKPY’KHOCTH.
VYrioBas v JIMHEWHAsE CKOPOCTb TOYKHU: V = wR .

[Ipu paBHOMEPHOM JIBUKEHUU TOYKHU IO OKPYKHOCTHU

21
1.1.8 w = T = 2mv
[leHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
— v? — 2R
Ay = i w
IlosnHOE yCcKOpEHNE MaTEPHUATIbHON TOUKH
119 TBépnoe Teno. IlocTynarenbHOe U BpalaTeIbHOE JBUKEHUE
TBEPAOTO TEIA
1.2 JUHAMUKA
121 NuepunaneHbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.
[IpuHnun otHocuTenbHOCTH [anumnes
Macca Tena. [lmoTHOCTS BemiecTsa:
m
1.2.2 =7
T
Cuna. [IpuHIMnI cyneprno3nLuy CHUI:
123 FpaBHOAeﬁCTB = F1 + F2+ -
Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B 1CO
1.24  F, = ma, Ap = FAtupu F = const
-——hp—
£y Fy
1.2.5 Tperwnii 3akon HeroTOHA 17151 MaTepUATIbHBIX TOYEK:

>

Fip = —Fy




1.2.6

3akoH BCCMHUPHOI'0O TATOTCHHA: CHUJIbI TMPUTSIKCHUA MCKAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—

Cuna tspkectu. LleHTp TsKecTH Tena. 3aBUCHMOCTH CHJIbI
TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO MIIAHETHI PAIIyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHUE.
Cuia tpenus ckonbkenus: Fr, = uN
Cuna TpeHus MoKosi:

Ep < uN

Koaddunment tpenus

1.2.9

JlaBieHue:

1.3

CTATHUKA

1.3.1

—

F

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalCHUsA:

>

M| = Fl, rae | — medo cuner F

OTHOCUTEILHO ocH, MPOXOISIIEH yepes TOYKY O
IIEPIEHIUKYIAPHO PUCYHKY

1.3.2

Hentp macc Tena. LleHTp Macc cucteMbl MaTepUATIbHBIX TOYEK:

_mn Tmyry+..

>

n
.M. mi+mo+..

B onHOpOogHOM 10JI€E TSXKECTH




(g = const)

LHEHTPp MacCC T€JIa COBIIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnosus paBHoBecust TBEpaoro tena B UCO:

[M+M,+..=0

1.3.3 -
1B+ Fy+...=0
1.34 3axon Ilackans
JaBienwne B )xuaKocTH, mokosmieicsa B UCO:
1.3.5 p =po + pgh
3akoH Apxumena:
FApx = _PB]:ITECH
1.3.6 €CIIA TEJO U KUAKOCTh nokosrcs B UCO, To
FApx = ngBbITeCH
YcaoBue nmiaBaHus Tel
1.4 3AKOHbI COXPAHEHUM S B MEXAHUKE
NMnynsc MaTepralbHOM TOUKHU:
1.4.1 - -
p=mv
NmMnynsc cuctemsl Tei:
1.4.2 P=p1tpat..
3aK0oH U3MEHEHUS U COXPaHEHUST UMITYJIbCA:
B CO
Ap = A(pl + p2t.. ) = FlBHeI_LIHAt + FZBHeH_[HAt-l_' -
143

PeaktuBHoe

NIBIDKEHHE

1.4.4




F

A¥ x
Pabota cuiibl Ha MaJIoM MepeMeIIeHUH:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

o F

—

D
MOIIIHOCTb CHUIIBI:

145 eciiv 3a BpeMsi At paboTa CHJIbI U3MEHSETCS Ha , TO MOLIHOCTh

CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

2

KuHeTnueckas SHEprus MaTEPUATIBHON TOUKK:
mv 2

p
E = =
1.4.6 2 2m

3aK0H M3MEHECHHUS KHHETUYECKOU SHEPTHUU CUCTEMBI

MatepuanbHblx Touek: B MCO AEkun = A1 + A2 + ...

IloTenumanpHas OHEPTUA:

11 IIOTCHIIUAJIBHBIX CHUJI
Aqp = ElrIOTeHu - E2n0TeHu_= AEHOTeHu
HOTeHHHaﬂBHaH OHECPIUid MaTepHaHLHOﬁ TOYKHU B OAHOPOJHOM

I10JIC TSXKECTHU.:
1.4.7 EHOTeHu = mgh

[TorennuansHast sHEprus yrnpyro aeOpMUpPOBAHHOTO Teja:

kx?
El'[()TeHLL = T

1.4.8 3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUECKOM SHEPTUH:




Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

I'apmoHnueckue KoJIeOaHus MaTepUalbHOU TOYKH.
Ammntyna u dasza konebanuii. Kunemarndeckoe onucaHue:
w(f) = Asin| ot +o,),
v (5 =x.
a(f=(v,),=—a'x() =a +u0'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘leCKOG OIIMCaHHUC:

ma, = —kx, k = mw? . 910 3Ha4KT, uT0 F, = —kX.
15.1 DHepreTuyeckoe ONucaHue (3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPTUM):
ol ol ] ol
ms ke omul o kA4
- 4+ = MR- =
2 2 2 2
CBsi3p  aMIUIMTYABl KOJIEOAHWUW CMEIIEHUS MaTepuaIbHOMN
TOUYKH C aMIUIUTYAaMHU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:
3
Upe =04, @ =04
[lepuon u yactoTa KoyeOaHMii:
2n 1
T = =
(O
[lepnox Mambix CBOOOJHBIX KOJI€OAHUH MaTEMaTHYECKOTO
MasTHUKA:
1.5.2 ]
T=2n |—
g
[Teproa cBOOOAHBIX KOIEOAHUI MPYKMHHOTO MAasITHUKA:
m
T=2n|—
k
1.5.3 Brinyxaennsie koneOanus. Pezonanc. Pesonanchas kpusast
1.5.4 ITonepeunslie u IIPOJIOJIbHBIE BOJIHBI. CxopocTb




2.1

paciIpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

Wutepdepennys u audpaxiust BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus razoB, KUAKOCTEH W TBEpHbIX Teua. [lycthb
TepMOJMHAMHYecKasi cuctemMa (teno) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIlecTBa
2.1.1 N m
TN w
rae N, —uuciao ABoraapo, m —Macca CUCTEMBI (Tena),
[t — MOJISIpHAsl Macca BelllecTBa
2.1.2 TernnoBoe ABUKEHUE aTOMOB U MOJIEKYJI BEILIIECTBA
2.1.3 B3auMopelicTBue 4yacTHII BellecTBa
2.1.4 Huddysus. bpoyHoBckoe aBUKEHHE
2.1.5 Mopnenb uneansHoro rasa 8 MKT
CBsi3b MEXly JABICHUEM M CPEIHEN KMHETHYECKON 3Heprueit
MOCTYIATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJ UJI€aTbHOTO
rasza (ocHoBHoe ypaBHeHue MKT):
p:—mJ’LF:En-{ Moy :En-f_
30 3 00 2 3
2.1.6
rae m0 — Macca OJTHOM MOJIEKYJIBI,
N
n=y
- KOHIIEHTPAIIUS MOJIEKYIT
2.1.7 AoGcomoTHas Temmieparypa: T =t +273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MOCTYMATEIbHOTO TEIJIOBOTO ABMKEHUS €r0 MOJICKYJI:
2.1.8




VYpasuenue p = nkT

2.1.10

2.1.11

2.1.12

MO,I[CJ'IB HACaJIbHOI'O rasa B TCpMOJUHAMUKCE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaeHeHnle MenzneneeBa — KiameiipoHa (OpHMEHHD

3aIIIcH):

oV =""RT =vRT =NkT, p=P*L
v v

BripaxeHne 1A BHYTPeHHell 3HEPTI 0IHOaTOMHOTO
raza (IpHIMeHIMEle (DOPMET 3aIIICH);

U=3vRT =2 Nkr =2 RT =ve T =3 p1
2 2 2 2

3akoH JlambTOHA JJIs TaBJICHUS CMECH pa3peKEHHLIX I'a30B:
p=p+p+..

N3omporeccsl B pa3pekeHHOM Tras3e € MOCTOSHHBIM YHCIIOM
MoJieKyJ N (C TOCTOSTHHBIM KOJMYECTBOM BEIECTBA V):
n3zorepma (T = const): pV = const

nuzoxopa (V = const):

p
— = const
T

n3obapa (p = const):

— = const

SN <
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I'paduueckoe npeacraneHue m3omnpoieccoB Ha pV-, pT-u VT-
JarpaMMax.

OO0ObeIMHEHHBIN Ta30BbII 3aK0H:

v
pT = const 111 IOCTOSIHHOI'O KOJIMYECTBA BCIIECTBA V.

HaCBIHICHHBIe N  HCHACBIMICHHBLIC  IIApHI. KauectBennas

3aBUCUMOCTDb IINIOTHOCTU MW JABJICHUSA HACBIINICHHOI'O IIapa OT

211 TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACBHIIIEHHOTO
napa
BnaxnocTs Bo3ayXa.
OTHOCUTENbHAS BIAKHOCTD:
2.1.14 = Prapa(T) ~ Prapa(T)
B pHacmm,napa(T) B pHacmmnapa(T)
5115 HN3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: WCIAPEHUE U
o KOH/JICHCALIUsl, KHTIEHUE KUJIKOCTH
5116 W3meHeHne arperaTHbIX COCTOSSHUU BEIIECTBA: IUIABICHHE U
o KpUCTaJIITU3aluUs
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax
TEPMOJNHAMUKA
2.2.1 TemnnmoBoe paBHOBECUE U TeMIIEpaTypa
222 Buyrtpennss sHeprus
Tennmonepenaua kak cnocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
223 0e3 comepmieHus: paboThl. KOHBEKIHSA, TEIIONPOBOIHOCTb,
U3JIy4yeHue
KonuuecTBO TEMIOTHI.
224 VY nenbHas TEIIOEMKOCTH BEILIECTBA C:
Q = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VnenbHas TermioTa miasieHus A: Q = Am.
VY nenbHas TemoTa cropaHus Tommsa q: Q = gm
DOneMeHTapHas paboTa B TepMOIUHAMHUKE:
2.2.6

A =pAV




3.1

Beruncnenue paboTsl 1o rpaduky mpoiecca Ha pV-auarpamme

[TepBbiii 3aKOH TEPMOAMHAMUKH
Q12 = AUsz + A1 = (U = Uy) + Ay,

227
Annabara:
Q12 = 0= Ay, = (U; = Uz) = AUy,
228 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mporeccs
[Tpuniune! gerctBus TernoBbix MamuH. KIT/:
229 = s I 2 e o
Makcumansnoe 3Hauenue KII/. ukn Kapno:
2.2.10 T.. —T. T
max N = Mg = =P T ] _=zem
Towp Ty
VYpaBHeHHe TEII0BOro OanaHca:
2.2.11
Q1 + QZ +Q3+= 0
DJIEKTPOAMMHAMUKA
DJIEKTPUYECKOE ITIOJIE
OnexTpuzanus Ted U e€ MposSBIEHUS. DIEKTPUUECKUN 3apsi.
3.1.1 JlBa Buja 3apsna. OJIEMEHTApHBIA DJJIEKTPUUECKHH 3apsi.
3aKOH COXpaHEHHs SJIEKTPUUECKOTO 3apsiia
Bsaumonerictsue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona:
B OJIHOPOJHOM BELIECTBE C AUDIEKTPHUUECKON
IIPOHULIAEMOCTBIO €
3.1.2
roplallel 1 el
er’  dmeg, 17
313 Onektpuyeckoe mnoisie. Ero pgeicTBue Ha BIEKTPUYECKHE
o 3apsbl
Hanpsk€HHOCTD 2JIEKTPUYECKOTO TOJIS:
N _ F
3.14 qnp06HbH71




Ilone Toueunoro 3apsaaa:

>

ofHOpoaHoe noie: E = const.
Kaprunsl nMHUN HAIPsZKEHHOCTU ATUX 1OJIEH

IloTeH1IMaIBHOCTD SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB U HANPSIKEHUE:
A1z = q(¢1 — ¢2) = —qAdp = qU.
IToTeHnmanbHast SJHEPTUS 3apsJia B 3JIEKTPOCTATHIECKOM I1OJIE:
W =q¢
A=—-AW

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:
w

q
CBs13b HaHpH)I(éHHOCTI/I IOJI1 U Pa3HOCTU IMOTCHHUAIOB IJIA

OJTHOPOJIHOTO AeKTpocTtatnueckoro mois: U = Ed

[IpuHIUI cynepno3unum JIEKTPUIECKUX MOJIEH:

- - -

E=E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

VciioBre paBHOBECHS 3aps/I0B: BHYTPH IPOBOIHMKA E+ = 0
BHYTPH U Ha MOBEPXHOCTU MPOBOJHHKA (p = const

JIMDIIEeKTPUKHY B JIEKTpOCTaTUYECKOM ToJie. [luanekTpudeckas

MNPOHUIACMOCTDb BCUICCTBA €

KOHI[CHC&TOp. BHCKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q= Q1+CI2+'--IU1 = UZ =---rCnapaml_C1+C2+-"




3.2

IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

OHeprus 3aps>KEHHOr0 KOHJIEHCATopa:

_qU _CcU* ¢*

3.1.11 A — =
2 2 2C
3AKOHBI ITIOCTOSHHOI'O TOKA
Cuiia Toka:
7-2q
3.2.1 AL | s 50
[Tocrosannsiil Tok: I = const
Jlns moctostHHOrO TOKa q = It
320 YcnoBus CyecTBOBaHUS dNEKTPUIECKOTO TOKA.
o Hanpsokenne U u OJIC E
3akon OMa 1t y9acTKa IeTu:
323 I = v
. . - R
DneKTpuuecKoe COTIPOTUBIICHUE. 3aBUCHUMOCTh
COINPOTHBIICHUS OJHOPOTHOTO TPOBOJHHUKA OT €r0 JUTHHBI H
324 cedeHus. Y IeTbHOE COMPOTHUBIICHUE BEIIECTBA.
R l
Ncrounuku Toka. 3/[C ucTouHMKA TOKA:
ACTOpOHHMXCH.}l
3.25 E=—"—"
q
BHyTpeHHee conpoTHUBIEHUE HCTOYHHUKA TOKA
3.2.6 3akon Oma mJist TOJTHOM (3aMKHYTOH) snekTpuyeckon 1enu: E

= IR + Ir, oTkyzna




HapaJIHCJILHOC COCAMHCHUC ITPOBOAHUKOB:
I=11+12+..,01=02=..,

1 1 N 1 N
Rnapaml Rl RZ .
3.2.7
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
U=U1+02+..,11=12=...,
RHOCJI - Rl + R2+ .
Pa6ora snexrpuueckoro toka: A = [Ut.
3akon Jxoynsa — Jlenmna:
Q =I%Rt
3.2.8
2
Ha pesuctope R:Q = A =I?Rt = IUt = %t
MOIIHOCTB 3JIEKTPUYECKOTO TOKA:
Ad _
P=—0 =JU
Af 50
TenoBast MOILIIHOCTb, BbIIENIsiEMast HA PE3UCTOPE:
2y UF
P=IR=—=1U
3.2.9 R
MomHOoCTh NICTOYHHKA TOKA!
AA
_ CT. CHOT _
PE = T =Kl
4 Ar—30
CBoOoaHbIE HOCHUTECIIN AIEKTPUUECKUX 3apsioB B
3.2.10 MPOBOJTHUKAX. MexaHu3MEbl MPOBOJUMOCTHU TBEPABIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [1oynmpoBoOAHUKOBBIN A0

33

MAT'HUTHOE I1OJIE

3.4

3.3.1

MexaHuueckoe B3aUMOJCHCTBUE MarHUTOB. MarHutHoe noie.
Bekrop MarHuTtHOM umHAykuuu. IlpuHnun cynepnosuuuu

MarHUTHBIX ITOJICH:

B = Bl +Bz+

JIuaun HUHAYKIOUHW  MArduTHOIO  IIOJIA. KapTI/IHa JIMHAIN
WHAYKOWUH MAargsuTHOI'O I10JIA I10JIOCOBOTO u

HO,Z[KOBOO6p213HOFO IIOCTOAHHBIX MarHuTOB

332

333

334

34.1

34.2

343

OnbIT Opcrena. MarHuTHOE MOJ€ IPOBOJAHUKA C TOKOM.
KapTI/IHa JIMHUA WHAYKOUW MAarduTHOroO 1moJjs JJIHWHHOI'O
IPSIMOTO IPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJHUKA,
KaTyliKu ¢ TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:

F, = IBlsina, T1ie 0. — YroJa MEXKIy HaIllpaBIECHUEM NMPOBOJHUKA U

BEKTOpOM B

Cuna JlopeHna, e€ HarpaBJIeHHE U BEJIMYHMHA!

-
>

Fnop =l q | vBsina, TI€ 0. — yroa MeXxay BeKTopamMu v u B

JIBr>KeHUe 3apssKEHHOM 4acTUIBl B OJHOPOAHOM MArHUTHOM I10JIE
OJIEKTPOMATHUTHAA MHAYKIA

[ToTok BeKTOpa MarHUTHOM MHTYKIIUU:

® = B,,S = BScosa

SBnenue anexkrpoMarHuTHOW HHAYKIMU. DJIC HHIYKIINU

3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Dapajes:

AD
E == =@

Ar—0




344

B

O/1C uHAYKIMU B IPSIMOM IIPOBOJAHMKE JJIMHOM |,

-
> -

JIBHXXYLIEMCS CO CKOPOCThIO v (v L ) B ONHOPOJHOM

MarHuTHOM moJie B:

| E; 1= Blvcosa , rae o — yroyu Mexay BEKTopoM B u Hopmaibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BECKTOPbI

>

>

luvTo | E; |=Blv

345

34.6

[IpaBuio Jlenna

NHAYKTUBHOCTB:

L=?,I/IJ'II/I(D:LI.

Camonnnykuusa. 9/1C camonHayKuu:

A
E“:_L_L =L
Aty

3.4.7

3.5

3.5.1

3Hepr1/151 MArduTHOTO I10JI1 KaTyIJ_IKI/I C TOKOM:
LI?

W, =
L=

OJIEKTPOMATHUTHBIE KOJIEBAHMA 1 BOJIHbI

Konebatenpubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KojeOaHus B UACATLHOM KOJieOaTeTbHOM KOHTYpE:
[4(1) = Guesin 0+ )

]fffﬁ] =, = 0, c0s( @l +@p) =1 cos( i +@))
®opmyna Tomcona: T = 2mVLC , oTKyna




CBs3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYIIOfI CHIJIbI
TOKa IIpH CBO6OI[HLIX OJICKTPOMAarduTHBIX KoJIEOaHMAX B

UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:

Qe = —

()]

3aKoH COXpPAaHCHUA OHEPTUHU B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinykaeHHbIe 27IeKTpOMarHUTHbIE KosieOaHus. Pezonanc
[lepemennsiii Tok. [IpomsBoacTBoO, mepemada u morpedieHne
BJIEKTPUYECKON SHEPTUU
354 . ., ., .
cus LI CU- LI
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3anMmHas opueHTanus
355 BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE B BaKyyMe:
ELlLBlc
3.5.6 [ITkana 3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeiHOE pacpoCTpaHEHHE CBETa B OJAHOPOJHOMU
cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHbBI OTPaKEHHUS CBeTa. a = f3
3.6.2 alP
F7777 /777777
3.6.3 [TocTpoenne n3o0paxxeHU# B MIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4 [Ipenomnenue cBera:

nqisina = n,sinf.




3.6.5

3.6.6

3.6.7

AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

Cc
Nagc = ;

OTHOCUTENBHBIN MMOKA3aTENb TPETOMICHUS:
np 1

1 V2

nOTH

Xon JIydel B IpU3Me.
1"1 = 1'2 - 1?1}.1 = .”2}.2
CooTHoOIIEHHE YacTOT U COOTHOIICHHWE JUIMH BOJH IIpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

ABYX OIITHYCCKUX CPCI:

nH,<mn 1y

ny

anp

[lomHOE BHYTpEHHEE OTpaXKEeHHUE.

HpeI[eJ'IBHBIﬁ YI'oJI MOJIHOTO BHYTPEHHETO OTPAKCHUS:

. 1 n;
Sinay, = =—
Noru nq

Cobuparoniiue W paccewBarolIMe JTUH3b. TOHKas JIMH3A.

DOKyCHOE PAaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

®opmysia TOHKOH JIMH3bI:

Ul -
| =
| -

VBenuueHue, JapaeMoe JIMH30M:




3.6.8

F\ h

'~

B ciyuae paccenBaronieit JMH3bI:

D<0=F=D1>0,

I'=hH=[fld<1T=Hh=d|fI<1

Xop myda, IpOLIEANIETO JIMH3Y MO0 MPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM ontuueckoi ocu. IlocTpoeHne wH300pakeHUI
TOYKH M OTpEe3Ka MPSMOW B COOMPAIOIMIMX M PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®0T0annapaT KaK ONTHYECKUMN HpI/I60p. I'ma3 kak onTuyeckas

cucreMma

WNnrtepdepennus cera. KorepeHTHble HCTOUYHUKH. Y CIOBHS
HaOIoAeHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTHMHE OT  JIBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

£l

v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

e

3.6.11

Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue
HaOJMIOACHUSA TJaBHBIX MAKCUMyMOB IIpU  HOPMalbHOM
MaJICHUd MOHOXPOMATHYECKOT0 CBETa C JUIMHOM BOJIHBI A Ha

pemeéTKy ¢ nepuoaom d:

dsin,, =miA,m=0,+/-1,+/-2,+/-3,..




3.6.12

Hucnepcus cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYVYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®dotoHbl. DHEprus GoToHA:
E=hv="C2
=hv =—=pc
4.1.2 Nmmysse GpoToHa:
_E h _h
P= c ¢ A
4.1.3 ®otordpdexr. Onbiter A.I'. CtoneroBa. 3akoHsl GoTodPdexTa
YpaBHenue DitamTeiHa 11t porodaddexra:
Eporona = ABBIXOJA + Eyyumax,
£ — = hc
414 gorona =AY T
Apmons = Mgy =
BBIXOJA — va - AKp
2
mv
Evunmax = zmax = elUsan
JlaBiieHue cBera.
4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAKAIOIIYI0 TOBEPXHOCTh U
Ha TOJIHOCTBIO TOTJIOMIAIOIIYIO TIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [nanerapHas MoJieb aToMa
[Toctynater bopa. U3nydenue u mornomieHne (HOTOHOB IMpHU
129 Mepexo/ie aToMa C OJJTHOTO YPOBHS DYHEPTHUH HA JPYTOil:
o he
;jv mR = P = |EH - EH‘J
JIuHeityaTbie CEKTPHI.
4.2.3

CrexTp ypoBHEH 3HEpPruy aToMa BOJOPOJIa:




—13,63B
Errzl—‘:-' iIiI=:I'.'-2:3: ===
i
4.3 OU3NUKA ATOMHOI'O A/1PA
431 Hyxnonnas monens sigpa [eiizenOepra — MBanenko. 3apsia
o sapa. MaccoBoe uncino aapa. M3otonst
PagnoakTuBHOCTB.
Anbda-pacnan:
SX—>55Y+ 3He
bera-pacna.
DNeKTPOHHBIH B-pacnan:
4.3.2 . . _
X2z Y + eV,
[To3uTpouHbI B-pacnan:
X A7+ Sy,
I'amma-usnydenue
3aKOH paJMOaKTUBHOTO pacrnaja:
-t
N(t) = Ny 2T
433 ITycTh m — Macca paJHOaKTUBHOTO BemecTsa. Toraa
-t
m(t) =mgy* 2T
4.3.4 Snepusle peakuuu. JleneHue U CUHTE3 SAEP

CUCTEMA OINEHKHU JOCTHU/KEHUSA OBYYAIOIIIMMUCA
IJTAHUPYEMBIX PE3YJIBTATOB OCBOEHHUA OBPA3OBATEJ/IBHBIX
IHPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O
OBIIETI'O OBPA30OBAHUSA YUYEBHBIN IPEIMET «®U3UKA»

B cootBercTBUU ¢ TpeOOBaHUAMHU (heepaTbHBIX TOCYIapCTBEHHBIX

o0Opa3zoBaTeIbHBIX CTAHAAPTOB OOIIEro 0Opa30BaHUS OIIEHKA YU4eOHbIX



JTOCTIDKEHHH 10 (PU3MKe, KaK U M0 APYTUM YICOHBIM MpeaMETaM, peau3yeT
CHUCTEMHO JEATEIbHOCTHBIN, YPOBHEBBIA U KOMIUIEKCHBIN MTOAXO/IBI.
[Tnanupyemsble pe3ynabTaThl M0 GU3UKE MOKHO OOBETUHUTH B HECKOJIBKO TpyIIIL: 1)
OCBOECHUE MOHATUIHOTO armapara (MCIoIb30BaHue MOHSATUM, pACIIO3HABAHUE
SIBJICHU, ONTUCAHUE SIBJICHUHN TIPH MOMOIIM (PU3NYECKUX BETUYHMH, UCTIOIb30BaHUE
3aKOHOB JIJISl XapaKTEPUCTUKH MPOIECCOB, padoTa ¢ MOACIISAMH); 2) GOpMUPOBAHUE
METOJI0JIOTHYECKUX YMEHHI (OCBOCHUE METOA0B HAYYHOT'O MO3HAHMUS, IPOBEICHUE
OTIBITOB TI0 HAOMIOJEHUIO (PU3NYECKUX SBJICHUHN, IPOBEICHUE MIPSIMBIX U
KOCBEHHBIX U3MEPEHHUI, UCCIIeI0BAaHUMN 3aBUCUMOCTEN (PM3NUYECKUX BEJIMYUUH,
coOJIroIcHUE TTpaBUIl OE30MaCHOTO TpyJa Mpu padboTe ¢ 1a00paTOPHBIM
obopyioBaHuEM); 3) pellleHHe KaueCTBEHHBIX U PACUETHBIX 3a7a4 (00bICHEHUE
SBJICHUH U MIPOIIECCOB, TPUMEHEHUE TEOPETUUECKOT0 MaTepuaa Jijis pelieHus
3as1a4); 4) TOHUMaHUE MPUKIIAIHOTO 3HAYCHHUS MTOJTYYSeHHBIX 3HAHUM (YMEHUS
MPUBOJAUTH MPUMEPHI MPAKTUUECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUM B
MOBCEIHEBHOM KU3HH, XapaKTEPU30BaTh MPUHITUIIBI ICHUCTBUS U3YYCHHBIX
pUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX MPOIIECCOB,
pacno3HaBaTh (PU3NYECKUE ABJICHUS B OKPYKatOUIEH )KU3HHU); 5) yMeHue padoTaTh
¢ uHpopMaIrert PU3nIecKoro copepx anus (KpUTUIECKN aHATU3UPOBATh
uH(OpMAITUIO, TIOJIYHaeMYI0 U3 Pa3HbIX HCTOYHUKOB, (OPMYIUPOBATH U
apryMEHTHPOBAaTh COOCTBEHHYIO MO3HUIIUI0). YUUTEI0 HA OCHOBAHUU
npemoxxkenroro B ®PII nepeuns mpeaAMeTHBIX pe3yabTaTOB HEOOXOIUMO
chopMUpOBaTh TEMAaTHUYECKHUE TUIAHUPYEMbIC PE3YJIbTAThI ISl KaXKI0M TEMbI U
BHYTPH KaXXJIOT'0 pe3yJibTaTa COCTaBUTh MEPEUCHb YMEHUH, (HOPMUPOBAHUE
KOTOPBIX B COBOKYITHOCTH 00€CIIEYMBACT JOCTIKECHUE TFIAHUPYEMOTO Pe3yibTaTa
U CITY>KUT OCHOBOM JIJIs1 TOAOOpa 3aIaHuil OIICHOUHBIX Tiporieayp. 18 Buabl
BHYTPHUIIKOJILHOTO olleHuBaHusl Ha Bcex ypoBHsX 00111ero o6pa3oBaHus
BBIJICIISIFOT JIB€ OOJIBININME TPYIIIBI OIICHUBAHUS: BHYTPEHHEE (BHYTPHIIKOJIBLHOE)
OLICHMBAHUE U BHEIIHEE OLIEHUBaHUE (TOCYIapCTBEHHASI UTOTOBAs aTTeCTalus,

BCEPOCCHUICKHE MTPOBEPOUHBIC PAOOTHI, MOHUTOPHUHTOBBIE HCCIICIOBAHUS



benepabHOTO, PETHOHAILHOTO YPOBHEH ). BHYTPHUIIKOJIBEHOE OIIEHUBAHHE
IpeIHAa3HAYaeTCs Ul OpraHu3aliy npouecca oOy4eHHs B KJacce Mo y4eOHbIM
peIMETaM U PeryIupyercs JOKaIbHBIMU aKTaMu 00pa30BaTeIbHON OpraHu3aIuu.
K BUaM BHYTPUIIKOJIBHOTO OLEHUBAHMS MPEIMETHBIX PE3YJIbTATOB OCBOCHUS
o0pa3oBaTeIbHBIX POrPaAMM OTHOCSITCS: — CTApTOBast TUArHOCTHKA,
HaIlpaBJIeHHAas Ha OLIEHKY O0Ieil TOTOBHOCTH 00yYaronierocs K o0y4eHuo Ha
JAHHOM YpOBHE 00pa30BaHus; — TEKYIIEE OLIEHUBAHUE, OTPAKAIOIIEE
VH/IMBUIyaJIbHOE MPOJIBUKEHUE 00YUYaIOLIEroCcsi B OCBOEHUH MPOTrpaMMBbl
y4eOHOTro MpeIMEeTa; — TEMAaTUYECKOE OLICHUBAHUE, HAIPABIICHHOE HA BBISIBJICHUE
Y OLICHKY JIOCTHKEHUSI 00pa30BaTEIbHBIX PE3YJIBTATOB, CBSI3aHHBIX C U3yYEHUEM
OTJEJIbHBIX TEM 00Pa30BaATEIBLHON IPOrPAMMBbI; — IPOMEKYTOUHOE OLIEHUBAHUE 110
UTOTaM M3y4YEeHUsl KPYIHBIX OJIOKOB 00pa30BaTelIbHOM IPOrpPaAMMBbI, BKIFOUAIOIIEH
HECKOJIBKO TEM, UJIU MO0 (POPMUPOBAHUIO KOMIIEKCHOTO 0JI0Ka y4eOHBIX
JIEUCTBUI; — UTOTOBOE OIEHWBAHKE PE3YIbTATOB OCBOCHUS 00pa30BaTEIHHON
porpamMmsl 3a yueOHbli roj. OgHa U3 CyIEeCTBEHHBIX 337]a4 TEKYIIEro U
TEMaTHUYECKOI0 KOHTPOJISI — MOATOTOBKA 00YYaIOUINXCs K IPOMEXYTOUHOHN U
UTOTOBOM OLIEHKE (32 Y€TBEPTh, MOJYTO/IMe, B KOHIIE yueOHOro roga). B qaHHbIX
PEKOMEHJALUAX peUYb UAET O TEKYLIEM OLICHUBaHUU. TeKylee OlleHUBaHNE
Teky1as oLleHKa BKIIIOYAET IEPUOIUYECKHE MTPOLIEAYPBI OLIEHKH
WHMBUTYAJIbHOTO MPOJIBHKEHHS 00Y4aloIIerocsi B OCBOCHUH MPOTPaMMBbI
yuebHoro npenmera «Pusnkay. Pe3ynbrarhel TeKylIei OLeHKH SBISIOTCS OCHOBOM
19 ang uHIMBHAYyaNU3aluyd yaeOHOTo mpoliecca. Tekymas OlleHKa MOXKET ObITh
dbopmupyroeH, NoAAepKUBAIOIIEH 1 HAMPABIIAIONIEH yCuiKs 00ydaromerocs,
BKJIIOYAIOIIEN €r0 B CAMOCTOSTENBHYIO OLIEHOYHYIO JAEATEIBHOCTD, U
JIMAarHOCTUYECKOM, CHOCOOCTBYIONIEH BBISIBJICHUIO U OCO3HAHUIO YUUTEIEM U
00y4aroIMMCs CYIIECTBYIOLIUX MPpo0seM B 00ydeHun. TeKyiee OlleHBaHNe
MO>KET IMPOBOJUTHCS HA KAXKJIOM YPOKE U BBISBIISATH JOCTHIKEHHS OTIAEIbHBIX
oOy4Jaronuxcs B MpoIecce U3yuyeHus yueOHoro Mmarepuana. B Texyieii onenke

UCIIOJIB3YIOTCS pa3inyHble (POPMBI U METOJIbI MPOBEPKH (YCTHBIE U MMUChMEHHbBIE



OIPOCHI HAa YPOKaX, KPaTKOBPEMEHHBIE CAMOCTOSITENIbHbIE pa0OThI, TOMAIIHUE
paboThl, MHIMBUIYyaIbHbIE U TPYIIIOBBIE POEKTHBIE U UCCIIE0BATENbCKUE
paboThl, caMO- U B3aMMOOIIEHKA, pedIeKCHsl, OLIEHOYHbIE JIUCTHI U APYTUE) C
y4eToM 0coOeHHOCTEN yueOHoro npeamera «Du3uka» u METOIMKHU NPENoJaBaHHUs,
peanuzyemoit yuutenem. [[jis1 ycTaHOBIEHUS! YPOBHS OCBOEHUSI 00y4arOIUMUCS
K10 TeMbl Kypca MpOBOAUTCS TeMaTHUecKasi JMarHoCTUKA (OIICHKa).
Jlnarnoctrka — cnoco0 MmoJiydeHus: U3MEpsEMBIX ToKa3aTesel o0yueHus,
o0ecreunBarIIUX OObEKTUBHOE U BCECTOPOHHEE U3YUYEHUE YCIOBUI U
pe3yJabTAaTOB YYEOHOTO MpoIiecca, Crioco0 MPOsSICHEHUS BCEX U3MEHEHHM, KOTOpPhIE
IIPOUCXOJAT B MO3HABATENBHOM Ipouecce. OuennBanue yctHoro onpoca B OPII
1o yuebHoMy npeamety «Du3nkay rnepedrciaeHbl Bce NPeMETHbIE PE3YIbTaThl,
KOTOPBIE TOJHKHBI OBITh OCBOEHBI U KOTOPBIE BEIHOCSTCS HA TEMATHYECKUI U
UTOTOBBII KOHTPOJIb, B TOM YUCJIE U HAa FOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALUIO.
Hcnonp30BaHne HayYHBIX MOHATUH, U3YYEHHBIX PU3NUECKUX BEJIMYHH U 3aKOHOB
OLICHMBAETCS B MIPOLIECCE ONMUCAHUS U XapaKTEPUCTUKU CBOMCTB TeJl U (PU3NUECKUX
aBiieHnid. B paMkax TekyIei mpoBepKH 1e1ecoo0pa3Ho i BCEX BHOBb
BBOJMMBIX (DOPMYJI M 3aKOHOB 00paIllaTh BHUMAHKUE HA: — TIOHUMaHUE
(U3MYECKOTO CMBICIIA UCIOJIb3YEMBIX BEIMUUH, UX 0003HAUYEHHUS U €AUHULIBI
¢u3NYECKUX BEIMYNH; — TOHUMaHHUe CIIOBECHON (DOPMYIMPOBKHU 3aKOHA, CYTH
3aKOHOMEPHOCTH, BbIpAXKEHHOU (POPMYIION; — 3HaHHE MaTEMATUYECKOIO
BBIpQXEHUS 3aKOHA, (DOPMYII, CBA3BIBAIOIINX JTaHHYIO (PU3NYECKYIO BEIMYUHY C
JPYTUMU BETMUMHAMM; — YMEHUE CTPOUTH IPAPUKU U3YyUYEHHBIX 3aBUCUMOCTEN
bu3nuecKkux BeJIMYMH. B paMKkax yCcTHOro onpoca B MPaKTUKE yuuTens (GU3UKu
HIMPOKO MPUMEHSIOTCS «KapTOUKI» (PU3NUECKON BETMUUHBI, PUINUECKOTO 3aKOHA,
¢bu3nyeckoro npudopa UM yCTpOMCTBA U T.[., KOTOPBIE SABJISIFOTCS IS
00y4YaroIIerocsi CBOEro pojia MHCTPYKIHUEH (ITaHOM) JIJIsl TOCTPOSHUS TIOJTHOTO

OTBCTA.



Kpurepruem onieHKH 1 nepeBoia B OTMETKY YCTHOTO OTBETA MOKET CIIYKUTh
HaJIM4KE U MPaBUIILHOCTh 3THUX 3JIEMEHTOB, 0003HAUYEHHBIX B IIaHe. OTMeTKa «5»
BBICTABJISICTCS 3@ BEPHOE IPEACTABICHUE BCEX DJIEMEHTOB, BXOIAIIUX B IIJIaH
orBeTa. OTMETKA «4» BBICTABIISIETCS, COOTBETCTBEHHO, IPY HAJTMYUHU HETOYHOCTHU B

OJHOM U3 3JICMCHTOB OTBCTA UJIA ITPHU OTCYTCTBHUHU OJHOI'O U3 3JICMCHTOB.

HuxHsist rpaHuiia OTMETKH «3%» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npeAcTaBiieHO He MeHee 60% 3J1IeMEHTOB OT MOJHOTO 0TBEeTa. OTMETKA «2»
BBICTABJISIETCS, €CITU 00YYAIOIIMIICS HE PACKPBIBAET OCHOBHOE COJICPKAHUE
Matepuana (mpeacrtaBiieHo MeHee 60% 3JeMEHTOB OT MOJTHOTO OTBETA).
AHQJIOTUYHBIE KPUTEPUU MOKHO UCIOJIB30BATH JIJI1 OLICHUBAHUS
KPaTKOBPEMEHHBIX KOHKPETHBIX MMUChbMEHHBIX 3aJIaHUM MpU OpraHu3aiuu padoThl
¢ MaTepuaiioMm yuyeoHuka. OreHrnBanne NucbMeHHOTo orpoca Ha 6a3e 0cBOEHHBIX
3HaHWH (BeNMYUH, GOPMYII, 3aKOHOB) 11€J1eCO00Pa3HO MPETIOKUTh MUCHbMEHHbBIC
3aJIaHUs C KPAaTKUM OTBETOM Ha OMKMCAHUE U XapaKTEPUCTUKY CBOICTB TE U
buznyeckux sBiaeHUN. Takux 3a7aHnii 6a30BOTO 1 MOBBIIIIEHHOTO YPOBHEH
CJIO’)KHOCTU B UMEIOIIEMCS apceHalle JUAAKTUUYECKUX CPEACTB JOCTATOUHO MHOTO
(3aaHusl C KpaTKUM OTBETOM B BHJI€ HIU(PHI WIIK YKCIa, HA MHOYKECTBEHHBIHN
BBIOOP, HA COOTBETCTBUE AJIEMEHTOB JIBYX MHOXKECTB, Ha 3aIlIOJTHEHUE TTPOITYCKOB).
Haunbonee pacnpocTpaHEeHHBIMU SBJISIOTCS 3a1aHUSI Ha BBIYMCIICHUE BETUYMHBI B
Pa3JIMUHBIX CUTYAIUsAX, KOTOPbIEC IPOBEPSIOT YMEHUS UCTIOIb30BaTh Pa3INYHbIE
(GhopMyJIbl U 3aKOHBI B CTAHJIAPTHBIX YU4EOHBIX CUTyalusx. B kauecTBe
CJICAYIONIETO IIara y4uTesto HeoOX0AMMO Mo100paTh 3a/1aHus, HOCTPOSHHbBIC Ha
KOHTEKCTE KU3HEHHOM cuTyaluu. PEKOMeH1yeTcs HCTI0JIb30BATh KOHTEKCTHBIE
3a1aHus 1o pabote ¢ rpaduKoM, TaOIUIIEH UIIH CXEMOM, KOTOPhIE MapaJlIeIbHO C
MPEAMETHBIMUA YMEHUSMHU MPEATNONararoT OpMHUPOBAHUE U OIICHKY
yYHHUBEpCaJbHBIX YueOHbIX AeiicTuii (Y'Y /[]) mo pabote ¢ mHpopMaIueil: YTeHue u
noHUMaHue uHhopMaly (HarnpuMep, HaxoXxJAeHUe 3HAYSHUI BEJIMUUH 10
rpaduKy), MIOHUMaHUE U WHTEpHIpeTanus nHPopManuu (HampuMep, COOTHECCHHE

Y4acTKOB IpauKoB ¢ PU3NYECKUMH MPOLECCAMU, KOTOPbIE OHU OTPAXKAIOT,



oTpesieNieHue XapakTepa U3MEHEHHs BEIMYUH Ha OTACIBHBIX yYacTKax rpaduka,
npeoOpa3zoBanue HHDOPMAITUY U3 TAOIHIIBI B TPa(UK U T. 1I.) ¥ TPUMCHCHHE
rpaduyueckoil UHPOpPMALIMK B U3MEHEHHOM WM HOBOM cutyanuu. JJjis oleHuBaHus
YMEHUH BBINOJHATH 3a/IaHHsI HA ONTMCAHUE U XapAaKTEPUCTUKY CBOMCTB TEJ U
bu3nYecKuX SIBICHU 11e51ec000pa3HO MPOBOUTH KPATKOBPEMEHHbIE
IIPOBEPOYHBIE TECTOBBIE PA0OTHI, COAEPKAIME OA30BOTO U MOBBIIIEHHOTO
ypOBHEM ciokHOCTH. KonrdecTBo 3a1annii B paboTe 3aBUCUT OT THIIA
BKJIFOUECHHBIX 33JJaHUM U OT BPEMEHH, OTBOJIUMOMY Ha BBINIOJHEHUE TECTA.
Hanpumep, 17151 pabotsl Ha 15 MUHYT 3T0 MOTyT 22 ObITh 3—4 3a1aHKa 0230BOTO
YPOBHSI CJIO)KHOCTHU C KPaTKMUM OTBETOM B BHJIE€ UMCJIA UM HA COOTBETCTBUE U 2
3aJJaHUsl MOBBIIIEHHOTO YPOBHSI CJIO’KHOCTH HA MHOXECTBEHHBIN BBIOOD.
[IpumepHas 1mkana nepeoja 0anina B OTMETKY (pa3pabaTbiBaeTcs B
o0pa3oBaTeNbHON OpraHU3alii): HUKHUI OPOT OTMETKH «5» COOTBETCTBYET
nostyueHuto He MmeHee 80% OT MaKCHUMaJIbHO BO3MOXKHOTO 0aliia; HIKHHUM Opor
OTMETKH «4» COOTBETCTBYET MOJTYy4YeHUIO HE MeHee 60% OT MakCUMaIbHO
BO3MOXKHOT'O 0aJ1a; HUKHUH MOPOT IIKOJIBHONH OTMETKU «3» OnpenessieTcs
OaJIJIOM, COOTBETCTBYIOIIUM BBINIOJIHEHUIO 3aaHUil 0a30BOr0 YpOBHS CJI0KHOCTH
He MeHee ueM Ha 60%; oTMeTKa «2» COOTBETCTBYET BBINIOJIHEHUIO MeHee yeM 60%
3aaHuil 0230BOTO YPOBHS CI0KHOCTH. OHUM U3 BaXKHEUIINX PE3yJIbTaTOB
oOy4deHus PU3HKE SBISETCS PElIeHHE KaueCTBEHHBIX U PACUETHBIX 3aj1ay.
Perennst kauecTBEHHBIX 3aj1a4 MPEICTABISAIOT COOOM pacCcy I€HUs, COCTOSIINE U3
psila CBA3aHHBIX APYT C IPYTrOM NPUYUHHO-CIIEICTBEHHBIMU CBA3SIMU
YTBEPKACHUN, KOTOPBIE MOAKPEIUISIIOTCS CChIJIKAMU Ha CBOWCTBA SIBJICHU,
(dbopMyIibl 1 3aK0HBI. PellieHue pacyeTHbIX 3a/1a4 — TaKkKe 3aIUCh JIOTUYECKU
CBSI3aHHBIX YTBEPKJIEHUMN, HO MPEJCTABICHHBIX B BUJIe (OPMYJI, MATEMATUYECKUX
npeobpazoBaHuii U BeIUMCIIeHU. Kputepun oneHMBaHUS KaUeCTBEHHBIX 33]1a4
JOJKHBI 0a3UPOBATHCS HA BBIJCIICHUH CIECAYIONIIUX 3JIEMEHTOB pereHus: 1)
000CHOBaHHUE OTBETA, COCTOSIIEE U3 HECKOJIBKUX JIOTUYECKHUX LIaroB ¢ yKa3aHUEM

Ha CBOWCTBA sIBJICHUH, (POPMYIIBI WIIM 3aKOHBI, KOTOPBIE MOATBEPKAAIOT



BBICKA3aHHOE YTBEPKIECHUE; 2) YKa3aHUE HA CBOMCTBA ABJICHHM, (POPMYIIBI WIIH
3aKOHBI, KOTOPBIE MOATBEPKAAIOT BEICKA3aHHOE YTBEPKJICHUE; 3) OTBET Ha
NOCTaBJICHHBIN B 3ajaue Bonpoc. [10ckonbKy MosHoe 0ObsICHEHHE MTPEIITOIIaraeT
ITIOCTPOECHUE HE MEHEE 2—3 JIOTHYECKHX IIAaroB ¢ ONOPOM HA HE MeHee 2—3
U3YYEHHBIX CBOMCTBA (PU3NUECKUX SABICHUM, (PU3MUECKUX 3aKOHOB MJIU
3aKOHOMEPHOCTEW, TO IIPU OLIEHUBAHUM 23 11e71ecO000pa3HO BBIIEIATH B PEILICHUU
KAuECTBEHHBIX 3314 IMOJHOCTHIO BEPHOE PEIICHHE, KOTOPOE COAECPKUT BCE
HEOOXOMMBIE AJIEMEHTHI, U YaCTUYHO BEPHOE PELICHHE, KOTOPOE OLIEHUBAETCS I10
NPUHIUIY BBIYUTAHUS OAJIOB 32 OTCYTCTBYIOIIME HEOOXOAUMBIE AIIEMEHTHI
NOJIHOTO 000cHOBaHUs. [Ipy oLleHNBaHUM pelIEHUsI KAU€CTBEHHBIX 3aa4
PEKOMEHIYETCSI UCTI0JIb30BAaTh 0000IEHHBIE KPUTEPUH OLICHUBAHMSI TAKHX
3ampanuit B KUM OI'D (Ha ypoBHE ocHOBHOTO 00111ero oopazoBanus) u KUM EI'D
(Ha ypoBHe cpeaHero ob1ero oopazoBanusi) 1o ¢pusuke. Kputepuu onieHnBanus
pacueTHBIX 3a7ja4 OCHOBBIBAIOTCS Ha OOILENTPUHITOM B METOUKE OOyUEHUs
(bu3MKe TIaHe pelIeHUsl PACUETHBIX 33/1a4, KOTOPbIN BKIIIOUAET CIEAYIOLINE
3JIeMEeHTHI: 1) paboTa ¢ yclioBUEM 3ajjauu: 3anuch «Jlano», BKIItoYas JaHHbIE U3
YCIJIOBHUS 33J]a41 U CIIPABOYHbBIE BETUUUHBI, HEOOXOAUMBIE JJIsl pELICHUS 3a1a4u; 2)
000CHOBaHUE PU3NYECKON MOJEU: PEICTABICHUE PUCYHKA, €CIIU 3TO
HE0O0XO0MMO I MOHUMaHUsI PU3NUYECKON CUTYyalluu, YKa3aHUe Ha TO, KaKH1e
SIBJICHUSI WJIM TIPOLIECCHI pPACCMATPUBAIOTCS, KAKME 3aKOHOMEPHOCTH MOXKHO
MCIIOJIb30BAaTh JJISl PELICHUS 3a7a4d U YeM MOKHO MpeHeOpedb, YTOOBI CUTYaIUs
oTBeYasa BEIOpaHHOU MOJIe; 3) 3alUCh BCEX HEOOXOUMBIX JIJIs PELICHUS
3aJlayu 3aKOHOB U (hopmyi; 4) MpoBeAeHUE MaTEMaTHUYECKUX MPeoOpa3oBaHUil U
pacueToB, MOJIyYeHHE OTBETA; 5) MpoBEpKa OTBETA OAHUM U3 BHIOPAHHBIX
CIIoCcO0OB (HAapUMep, C Y4eTOM MPOBEPKU €AUHUI] U3MEPEHUS BETUYMH).
Pemenue pacueTHOM 3aja4 OLIEHUBAETCS 10 MUCbMEHHOMY OTBeTY. Kak nmpasuiio,
BCE€ IYHKTBI, KpOME 00OCHOBAHHUS MOJIEJIH, BXOJIAT B MUCbMEHHOE PELICHUE U
00s13aTeabHO TPEOYIOTCS OT O0YUaIOLUXCA [IPYU PELICHNH JIF0ObIX 3a/1a4. A aHAJIN3

YCIIOBUS 3a]]a4, BEIOOP MOJIETN U HEOOXOJUMBIX YpaBHEHHUH OOBIYHO



IIPOroBapuBaeTCs TONBKO YCTHO. [IpH 3TOM pu NOBTOPEHNH OAHOTHUITHBIX 33184
€ro0 MHOTOKPATHO HE 03BYYMBAIOT, U Y OOYYAIOIINXCS HE BBIPAOATHIBAETCS YMEHUE
MPOBOJIUTH MOJIHBIN aHaNIU3 (PU3UUECKUX MPOIIECCOB K 0OOCHOBBIBATH BHIOOP
3akOHOB U Qopmyd. [ToaToMy [71s1 TEKYIIIETO OLIEHUBAHUS 1IEIeCO00pa3HO U 3TOT
MYHKT BKJIIOYATh B MUCbMEHHBIN OTBET XOTs Obl B BUJIE HEOOIBIINX
KOMMeHTapueB. 24 [Ipu olleHMBaHUY MTUCHMEHHBIX PEIICHUI pacyeTHBIX 3a/1a4y
PEKOMEHYETCsI 0 BOBMOYKHOCTH Ha BCEX ATalax MCIOJIb30BATh 000OIIEHHBIE
KpUTEepUH oleHUBaHUs Takux 3aaaHuil B KM OI'D (Ha ypoBHE OCHOBHOTO
obmrero oopaszoBanus) u KM EI'D (Ha ypoBHE cpeaHero oo1iero oopa3soBaHusi)
no ¢usuke. Ciaegyer oOpaTUTh BHUMAHUE, YTO COTJIACHO OOOOIIEHHBIM KPUTEPUSIM
['A pacueTHas 3aa4a HE CUYMTAETCS PEUIEHHOM, €CIIM OTCYTCTBYET 3aIlUCh BCEX
HEOOXOIMMBIX JIJISl PEIICHMS 33a]a41 3aKOHOB U (POpMYJI. Y POBEHb CIOKHOCTH
pacUYEeTHBIX 3a]1a4 3aBUCUT OT TOTO, IPEANOJIATAET JIU PEIICHUE UCITOIb30BAHUE
dbopMyIT ¥ 3aKOHOB U3 OJHOM UITM HECKOJIBKUX TEM JIAHHOTO pasjiesa, U3 OJTHOTO
WM IBYX Pa3/iesioOB HIKOJIBHOTO Kypca (PU3UKH, OT UCTIOIb30BAHUS SIBHO WIIN
HESIBHO 3aJlaHHOM Monenu. [ onpeneneHus ypoBHsS cPOPMUPOBAHHOCTH Y
0Oy4YaronIMXcsi yMEHU peliaTh pacyeTHbIC 3a/1a4u IPU U3YUYEHUU KaXKI0M TEMbI
PEKOMEHTyeTCs POBOJAUTH CAMOCTOSITEIIbHBIE PA0OTHI, 3aJaHsI KOTOPOIt
BKJIIOYAIOT PACUETHBIC 3aJ]a4H Pa3HOTO YPOBHS CI0KHOCTH. CaMOCTOSITENIbHbBIE
paboThI MOTYT CIY>KUTh YJOOHBIM HHCTPYMEHTOM TEKYIIETO OLICHUBAHUSL:
PE3yNbTATHl BBITIOJIHCHUS 3aIaHUN paOOTHI TTO3BOJIAT MPOAHATU3UPOBATH IS
KQKJI0T0 00y4Yaroerocsi TEKyIHi ypoBeHb OCBOCHHUSI TOT'O UM HMHOTO
NpPEeAMETHOrO pe3ynbTaTa. TemMarnueckas KOHTpOJIbHasE paboTa MOXKET
OJIHOBPEMEHHO BKJIFOYATh 3a/IaHUS1 Ha OMMCAHKUE U XapaKTEPUCTUKY CBOMCTB TEN U
(bu3MYeCcKuX SBICHHM, KAUECTBEHHBIE U PACUETHBIE 33J]Ja4l PA3HOTO YPOBHS
CJIOKHOCTH, U OLIEHUBATh 110 COBOKYITHOCTH YPOBEHb OCBOEHUS TPYIIIbI
IPEIMETHBIX PE3YyJIbTAaTOB HA COAEPKAHUM N3ydaeMol Tembl. [Ipu olleHnBaHUU
PEe3yAbTaTOB BBIMOJHEHUSI CAMOCTOSATENbHBIX UM TEMATUYECKUX padoT

PECKOMCHAYCTCA NCIIOJIB30BATH CICAYIOIMNUC ITOAXOAbI IIPU MEPEBOAC IICPBUIHOTO



OaJiia 3a BBIIOJIHEHHE pa0OThl B OTMETKY: HUKHUN MOPOT OTMETKH «5»
COOTBETCTBYET BBHIMOJIHEHUIO BCeil paboThl HEe MeHee uyeM Ha 80%; HIKHUM mopor
OTMETKHU «4» COOTBETCTBYET BBIIIOJIHEHHUIO Bcel pabOThl HE MeHee ueM Ha 60%;
HIDKHUIA TOPOT OTMETKH «3» orpeaenseTcs: 0aaioM, COOTBETCTBYIOIINM
BBITNIOJHEHMIO 331aHUN 0a30BOr0 YPOBHS CI0KHOCTH HE MeHee ueM Ha 60%; 25
OTMETKA «2» COOTBETCTBYET BBIIIOJIHEHUIO MeHee ueM 60% 3ananuii 6a30Boro
ypOBHS COXHOCTH. Kputepun oneHuBaHUS CPOPMUPOBAHHOCTU
METOJI0JIOTUYECKUX YMEHUI B O10Ke npeaAMETHBIX pe3yabTaToB, CBA3aHHOM C
(bopMHpPOBaHUEM METOAOJOTMYECKUX YMEHUM, MOKHO BBIIEITUTH JABE YACTH:
TEOPETUYECKOE OCBOCHUE METOJJ0B HAYYHOT'O TO3HAHUA U (HOPMUPOBAHUE
DKCIIEPUMEHTAJIbHBIX YMEHUH. TeopeTHueckoe 0CBOEHNE METOI0B HAYYHOI'O
MO3HAHUA MpeAnoaaraeT GopMUpOBaHUE YMEHHI: — paCliO3HABATH MPOOJIEMBI,
KOTOPBIE MOKHO PELIUTh MPHU MOMOIIU (GU3UYECKUX METO/I0B; — GOPMYIUPOBATH
TUIOTE3Y WM LENb OIMCAHHOIO UCCIIEN0BAHMS; — INIAHUPOBATH OIIBIT C YYETOM
U3MEPEHUS U3MEHSEMbIX BEJIMUMH U 00€CIIeUEHUsI HEM3MEHHOCTH OCTAIbHBIX
napameTpoB; — BEIOMpATh 000PYyI0BaHNE U U3MEPUTETbHBIE PUOOPHI, —
OLICHMBATh NPABUJILHOCTD MOPSAKA TPOBEACHUS HCCIIEIOBAHUS; — OLICHUBATh
JIOCTOBEPHOCTH PE3YyJIbTaTOB U3MEPEHUI; — UHTEPIPETUPOBATH PE3YJIbTAThI
OTIBITA, MPE/ICTABIICHHBIE B BUE TAOIUIIHI UK TpadUKOB; — GOPMYIHPOBATH
000CHOBaHHBIE BHIBOJIbI HA OCHOBE MPE/ICTABIICHHBIX pe3yibTaToB. OlIEeHUBaHUE
JOCTHKEHHS 3TOTO pe3ysibTaTta IPOBOAUTCS MPU MOMOIIHU pa3HOOOpa3HbIX
3aJlaHUl TEOPETUUYECKOTO XapaKTepa, KOTOPbIe CTPOATCS HA ONTUCAHUU PA3ITUYHBIX
U3MEpPEHU U ONBITOB. J{J1 MPOBEPKU OCBOCHUS TEOPETUUECKUX 3HAHUI 00
AMIIMPUYECKUX METOAAX HAYYHOTO IMO3HAHUS PEKOMEHIYETCS B TEKYIIEE
OLICHMBAHUE U TeMaTHYECKUE MPOBEPOUHbIE pa0OThI BKIHOYATh OJIOKU 3a/laHUul U3
OAHKOB IO OLIEHKE €CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH. B 1aHHOM ciyyae
CJIeIyeT OTOMpaTh T€ OJOKM 3aaHui (MIIM TPYIIIBI 33IaHU 13 OJIOKOB), KOTOPHIC
OpPUEHTHPOBAHBI HA IPOBEPKY TOHUMAHUS OCOOEHHOCTEN €CTECTBEHHO-HAYYHOTO

HCCICAOBAaHUA. 3aI[aHI/I$I B OTUX OaHKax CTPOATCA Ha CUTyallUAX JKU3HCHHOI'O



XapakTepa, He MOBTOPSAIOT MaTepHall yueOHHUKA U MO3BOJISIOT OLICHUTD
c(OpMUPOBAHHOCTH COOTBETCTBYIOIINX YMEHHI HAa YPOBHE MEPEHOCA 3HAHUH B
HE3HAKOMYIO CUTYyaluto. J{7s onieHuBaHus chOPMUPOBAHHOCTH 26 yMEHUN
BBIIIOJIHATH 331aHUS HA TEOPETUUECKOE OCBOEHUE METOA0B HAYYHOT'O MO3HAHUS
1eJ1eCO00pa3HO MPOBOIUTH KPATKOBPEMEHHBIE ITPOBEPOYHBIE TECTOBBIE pa0dOTHI,
coJiepKalue 3a1anusi 0a30BOr0 U MOBBIIIEHHOTO YPOBHEH CII0KHOCTH.
KonudecTBo 3amanwnii B paboTe 3aBUCUT OT TUIIA BKIIOYCHHBIX 33JlaHni, 00beMa
KOHTEKCTa U BpEMEHH, OTBOJIMMOMY Ha BbINIOJHEHUE paboThl. [IpumMepHas mikana
nepeBojia 6amia B OTMETKY (pa3pabaThiBaeTcs B 00pa30BaTEIbHON OpraHu3aIuu):
HIDKHUH TTOPOT OTMETKH «5» COOTBETCTBYET MOMy4YeHUIO HE MeHee 80% ot
MaKCUMaJIbHO BO3MOXKHOTO OaJijia; HUKHUIM OPOT OTMETKHU «4» COOTBETCTBYET
noJiy4eHuto He MeHee 60% OT MaKkCUMaJIbHO BO3MOXHOTO 0ajia; HU>KHHUM Opor
HIKOJIBHOW OTMETKHU «3» onpeensieTcs: 0aljioM, COOTBETCTBYIOIIUM BBITIOJIHEHUIO
3a/TaHui 0a30BOT0 YPOBHS CIIOKHOCTH He MeHee ueM Ha 60%; oTMeTKa «2»
COOTBETCTBYET BBINOJIHEHUIO MeHee ueM 60% 3amanuii 6a30BOTO ypOBHS
cinoxuocTh. [Ipu uzydeHnun pusznku oco0yro posb UTPaAIOT Ja00paTOPHBIE U
MPaKTUYECKUE PadOThI, BHINOJIHAEMbIC HA pealibHOM 00opyaoBaHuu. [IpenMeTHbie
pe3yNnbTaThl O (PU3UKE B HACTH (POPMUPOBAHUS IKCIIEPUMEHTATBHBIX YMEHUN
MPEeayCMaTPUBAIOT OCBOEHHE O0YJAOITMMUCS 0000IIEHHBIX MPeICTaBIeHUN 00
UCITIOJIb30BAaHUU METOJIOB HAYYHOI'O NMO3HAHMS B CAMOCTOSATEIBHOM 1€ITeIbHOCTH:
— HAOJIIOICHHE SIBJICHUM U MOCTAHOBKA OMBITOB 1O OOHAPYXKEHUIO (PAaKTOPOB,
BIUSIIOIINX HA MPOTEKAHKWE TAHHOTO (PU3UYECKOTO SIBJIEHUS/TIpoliecca; —
MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUI; — UCCIIEI0BAaHUE 3aBUCUMOCTH
OJTHOM (hM3UUECKON BEIMYUHBI OT APYTON C TIPEICTABIICHUEM PE3YJIHTATOB B BUJIC
rpaduka win TabJUIIbl; — TPOBEPKA 3aJaHHBIX MPEOI0KEHUHN (MPSIMbIE
U3MepeHUs PU3NUECKUX BEITUYNH M CPABHEHHE 33IaHHBIX COOTHOIIICHUA MEXKTY
HUMH). Bo rnaBy yria cTaBUTCsSl OCBOCHHE 00y4aroIUMUca 00001EHHBIX IJIAHOB
MPOBEICHUSI UCCIIEIOBAHUS: TOCTAHOBKA LEIN SKCIEPUMEHTAIBHOTO

WCCJICIOBAHMSI; BBIOOP Crioco0a M3MepeHws, aICKBaTHOTO ITOCTaBJICHHOH 3a/1aue;



oTpezieNieHue JOCTOBEPHOCTH MOIYYSHHOTO pe3yibTaTa Ha OCHOBAHHUH
POCTEUIINX METOJIOB OLICHKU MOTPEIIHOCTEN n3MepeHuid. 27 B yueOHOM
Ipoliecce OIEHUBAHUE BBITIOJIHEHHS O0yUYalOIIUMHUCS JIa0OPaTOPHBIX pabOT
CKJIa/IbIBACTCS U3 IBYX COCTABJISIOIINX: — COOCTBEHHBIX HAOMIOCHUN yauTeNs 32
XO0JIOM pabOThI; — MPOBEPKHU 3aMOJHEHHUS MMCbMEHHOTO OTYeTa O J1abopaTopHOM
pabote. B pamkax HaOmroeHUs 32 X0JI0M paOOThI OIIEHUBAIOTCS MPOLEAYPHBIE
yMEHHsI: cCOOpKa SKCTIEPUMEHTAIBHON YCTaHOBKH, COOJIOICHHE TJIaHa MPOBEACHUS
U3MEPEHUS OTbITa, MPABUIILHOCTh CHATHUS TOKA3aHUN H3MEPUTEIbHBIX TPUOOPOB,
coOJIr0IcHUE TTpaBUil O€30MIaCHOT0 Tpya IpHu padoTe ¢ 1a00paTOPHBIM
obopynoBanueM. [Ipu GppoHTaTEHOM BBINOJHEHUH JTA0OPATOPHOM PabOTHI YUUTEIIb
MOKET (PUKCUPOBATH HEJAOUYETHI B ICATEILHOCTH 00yUYalOIIUXCsl, KOTOPhIE 3aTeM
BIIUSIIOT HA OIIEHKY paboThl. KpoMe 3THX MpeaMeTHBIX YMEHHH 11es1ecoo0pa3Ho
MPOBOJIUTH OIICHKY PETYJISTUBHBIX YHUBEPCAIBbHBIX YUCOHBIX JICHCTBUIMA
(rumanupoBaHue padOTHI, CIIEIOBAHKE IJIAHY U KOPPEKIUS TEHCTBUM U T. 11.), a
TaK)k€ KOMMYHUKATUBHBIX YMEHUN B YaCTH MEKJIMYHOCTHOTO OOIICHHS,
MOCKOJIbKY JJaOOpaTOpHbIE pabOThI, KaK IPABUIIO, BBITIOIHSAIOTCS B Tapax. 3/1eCh
MO>KHO oOparaTh BHUMaHUE Ha OCOOCHHOCTH BO3HUKHOBEHHS KOH(IUKTOB U UX
paspeleHre, KOPPEeKTHOCTh OOIIEHHS 00yJaromuxcs IpyT ¢ apyromM. B
MMCbMEHHOM OTYETE OCHOBHBIC AJIEMEHTHI OIICHUBAHUS — 3TO PUCYHOK WJIN
OIMMCAaHKE SKCIICPUMEHTAIBHON YCTAHOBKH, 3aITUCh MPSMBIX H3MEPCHHUH C YIECTOM
a0COTIOTHOM MOTPENTHOCTH, TpaduK, €Clii OH MPETyCMOTPEH XapaKTepoM paboThI,
1 (HOpPMYJIUPOBKA BBIBOJIA 110 PE3yJIbTaTaM OINBITOB. TakkuM 00pa3oM, HTOTOBas
OTMETKa 32 BBITIOJHEHHE TAOOPATOPHOI pabOThI CKIIABIBACTCS U3 PE3YIHTATOB
HaOJTFOICHUI 3a TIPOIIECCOM €€ BBIMIOJTHEHUS, @ TAKKE OIICHKU MTUChMEHHOTO
oT4YeTa, B KOTOPOM JOKHBI OBITh MPEACTABICHBI JAHHBIC H3MEPCHHUH M CIICTIaHBI
BBIBO/IBI. KpuTEpHy OlleHNBaHMS MICHMEHHOTO O0TYeTa (POPMYITUPYIOTCS YIUTEIEM
CTPOTO B COOTBETCTBHUU C TPEjIaraéMoi MHCTPYKITUEH IO BBHITTOJTHCHHUIO
HKCIIEPUMEHTAIBLHOTO 3aaHusl. [Ipu 3ToM «OayuibHBINA BEC» KpUTEPUATBHON

MO3UINH, CBSI3aHHON C MPAaBUIILHOCTHIO MPSIMBIX U3MEPEHUM, JOIKEH ObITh



CYIIECTBEHHO BbIIIe. Takum 00pa3om, MpH OLIEHUBAHUN YKCIIEPUMEHTATBHBIX
3aJJaHui, BBHITIONHAEMBIX Ha peaTbHOM 000pPYyI0BaHUHU, OCHOBHOM aKLIEHT JETIaeTCs
Ha (OpPMHUPOBAHUE YMEHUS ITPOBOJUTH MpsiMble u3MepeHus. [1pu oneHnBaHuu
BBIIIOJIHEHHS SKCIEPUMEHTAIIBHBIX 33aHUI Ha POBEJEHUE KOCBEHHBIX
U3MEPEHUN U UCCIIE0BAHKE 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH 1EIeCO00pa3HO

UCI0JIb30BaTh 00001eHHbIe KpuTepun KM OI'D no dusuke.
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